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THE LITTLE MONITOR SEWING MACHINE,

‘We have examined with much interest sundry novel im-
provements, which have recently been added to the sewing
wachine the distinctive title of which forms the above cap-
tion. These improvements are claimed by the inventor, in
connection with the other advantages already possessed,
to impart capabilities to the implement of eonddenblo value
in their variety and utility, and at the ssme time to insure
for it that popular appreciation which is nlways sccorded to
simplicity of parts and facility of operation. We took

pushed in (the lower thread still absent), the loop catches at
once on that obstacle, giving the needle time to come down
and pass through loop No. 1, and for the hook to engage
loop No. 2, s0 that the second loop Is pulled through the
first one and so on, forming the chain. With the lower
thread in action, precisely the same operation continues,
only the lower thread becomes caught over a portion of the
chain made by the upper thread, and literally forms a spiral
about it, so that on one side of the cloth is a row of simple,

casion, some years ago, to describe in de-
tail this machine as then constructed ; and
as certain important portions are unal-
tered, a repetition of the description ls
deemed unnecessary. For the proper com-
prehension of the improvements, however,
the principal features may be briefly con
sidered as we progress.

The machine is one in which two
threads are used to form principally a
lock stitch. Thisis effected wholly with-
out shuttle mechanism ; and the thread, in
lieu of being wound upon bobbins, is used
directly from the ordinary spools. One
spool is located above, as shown in Fig.
1, the other is somewhat curiously placed
directly below,the needle, and is previously
inclosed in a hard rubber case, shown in
Fig. 2, which is exactly the shape of a coni-
cal rifle shot, The end of the thread is car-
ried through an opening in this case, and
is then wound once or twice about the
wire guard. The caseis then inserted be-
tween two curved metal pieces, A, Fig, 3,
and is retained in place by the pivoted
stop, B. The end of the thread is car-
ried back between the parts of the case
holder and there left. It requires no fur-
ther care, for the turn or two made around
the wire guard of the case gives it the
requisite tension. The general construe-
tion of the parts last described is new,
and is an improvement on that of the sim-
ilar portions in the older machine.

As regards the manner of forming the
stitch, instead of the usual shuttle me-
chanism there isa rotating hook, repre-
sented st C, Fig. 3. Its shank is shown
at D, Fig. 1. It is pivoted to a disk which
imparts to it its rotary throw. The upper
thread, after being carried through the

fabric by the needle, is retracted so as to
produce a slack loop. Into this the ad-
vancing hook catches, pulling it (the loop
of course opening out) over the point and
the smooth surface of the spool case, until
it finally slips off said surface and like-
wise off the hook. Theloop then lies loose-
1y on top of the spool case and incloses the
lower thread. The hook, continuiog its rotation, takes a se-
cond loop from the needle, and carries it along as it did the
first. As it opens out the second loop, it pulls taut the slack
of the first one, and thus the stitch is completed. The ca-
pabilities of the machine in this respect, however, are not

confined to the lock stitch alone, although that form, owing
to its strength and security, is usually the most popular. A
very neat embroidering stitch with two threads can be pro-
duced, or the lower spool may be abolished altogether and
the instrument transformed into a siogle thread chain stitoh
machine, and this without any adjustment whatever beyond
pushing in the little catch, shown at E in Fig. 3. It will easi.
Iy be understood that, without the lower thread to lock the
stitch, the rotating hook would keep on making loop after
loop of the upper thread, which would slip off over the
8pool case and never be caught Now, with the catch, E,

00- | straight stitches, and on the other a chain stitch and a spiral
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thread mingled, the latter not passing through the fabric
The most ingenious portion of the machine, and at the |

upper thread, and this is entirely different from any other
piece of mechanism, devoted tolike purpose, which has come
under our notice. Its disposition and its construction will
be seen in Figs. 1, 4, and 5. It consists of a metal disk, F,
having & sharply grooved periphery, G, and secured by a
screw to s lug on the stationary arm of the machine, as rep
resented in section, Fig. 5. This screw serves as an axils,
about which the disk revolves. The screw head s counter.
sunk, and bepeath it are several flexible washers, The
threaded portion enters the lug, as stated, and therefore itis
obyious that, by turning said screw inward, the disk way be
crowded sgainst the Jug, and its rotation, through the friction
engendered, rendered loss freo, This, however, Is adjusted
by the muanufacturers, and the limit of the inward motlon
of the screw is defined by the small set screw, H, Fig, 5, In.
serted in the log from the opposite side.

The principle on which the attachment is constructed s
that (the thread from the spool being wound once around it),
when every stitch begins, it shall turn so as to release ex.
notly enough thread to make that stitch, This is carried out
as follows: In a channe! in the disk, and between it and the
lug, is placed a clutch, 1, Fig. 4, which embraces the axial
screw and has a wedge-shaped extremity, J, which bears
against the 1nner periphory of said channel, belng thus held
by the spring, K. The other end, L, is elongated and is 5o
placed as to be struck and carried down by the projection,
M, on the moving arm of the machine. The consequence Is
that, at each descent of the needle, thearm, L, being forced

down, its opposite end, J, Is wedged agsinst the disk, and

turns the same forward a distance proportionste to the travel
of the sarm, L. It is obvious that, by governing this travel,
we govern likewise the rotation of the disk, and hence the
amount of thread unwound in the direction of the needle.
This is easily done by the simple pivoted bar, N, which has an
arm at right angles at its extremity, as sbown in Fig. 1,
which extends direstly over the clutch arm, L. By raising
or lowering said extremity of N, the clutch arm is pushed
more or less down, and consequently the projretion, M,

same time the newest, is the device for giving tension to the '

sirikes it earlier or later, and accordingly pushes it s greater
or less distance,

The tension regulator must, of course, be
used in connection with the stitch govern.
ing devices. To alter the length of the
stitches, It is simply necessary to ralse the
eatch, O, Fig. 1, which governs s stop limit-
ing the motion of the feed bar, which is
actusated by eccentric devices on the rear of
the disk on the .eft. When a short stitch
i uyed, the tension regulatoris set to allow
but little thread to escape from the tension
disk, and vice versd.

In Fig. 4it will be seen that the bar,
P, to which the bar, N, is pivoted, is carved
and extends downward, terminating just
below the coiled presser spring. This is a
very neat device for yielding, automatically,
the extra thread required in sewing thick
cloth. In that case, the upward motion of
the feed teeth acts on the fabric and lifis
both it and the foot; as the latter rises, the
bar, P, ascends with it, and consequently
the bar, N, also lifts, and is followed by the
clutch arm. The ensuing descent of the
last causes, as before explained. a partial
revolution of the tension disk, and thus a
small smount of thread is given off, in ad-
dition to that caused to unwind through the
movement of the main arm. This arrange-
ment is sufficient to give the extra thread
withoat requiring any adjustment of the
tension or change of stitch, and of course
adapts itself to varying thicknesses.

Lack of space compels us to summarize
briefly the other advantsges. These are:
An iogenious srrangemen: whereby the
chafing of the thread against the needle is
prevented ; ball and socket joints which
render the pitman and treadle sdjustable;
a self-setting needle which cannot be in-
serted wrongly; and the noiseless operation
of the mechanism.

We are informed that the demand for
the machine is now very large, and has
made it necessary for the manufacturers
considerably to increase their facilities for
construction. This has been done in the
purchase of lbo Union Iron Works, at
Rhinebeck, 2 , with all the machinery
[therein, so that at the presenl umo 300 machines can be
made weekly. A Iarge machine for manufscturing uses,
on the same principle as the one that we have described, is
now Leing manufactured, The various devices have been

patented in this country and abroad by Mr. G. L. Du Laney.
For further information sddress the manufacturers, Mosars,

(. L. Du Laney & Co., 744 Broadway, Naw York eity,
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T reader’s sttention is called to the advertisement of Mr,
Fredolin Bmith's patent bent wagon hound, on the back page
of this paper. This is claimed to be & useful and excellent
invention, calculated to be of much economical value to ear.
risge and wagon bullders. It relates to s construction of
hounds whereby they may be better and stronger when bent
than before, and whereby they may be formed without spoll.
ing #o many in bending as is unavoidable when they are
bent in the ordinary manner, J, H. Cole, of Tiflin, Oblo, is
the sole agent of this patent,

Scientific Qmevican.
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A WOMAN'S WORK FOR SO[ENCE,

“(ireat men and great causes have always some helper of
whom the outside world knows but little, Sometimes these
holpers hinve been men, sometimes they have been women,
who Linve given themselves to holp and to strengthen those
ealled upon to be leaders and workers, inspiring them with
cournge, keeping faith in thelr own idea alive, in days of
darkness * when all the world seems adverse to desert.” Of
this noble company,” says her blogmpher, In a volume
of recently published memolrs, ** Caroline Lucretia Herzchel
wasone:" and the record of a life which Iacked but two years
of & century in length offers & bright example of what a
woman’s work may be, when an intense personsl sympathy
and affection enlists her powers, [t was to the advantage of
Solence that those powers were directed to its furtherance:
for had 8ir Willlsam Hersehel, unstrengthened in his purpose
by her, remalned the humble music teacher, he would have
passed to posterity as the composer of a few mediocrs syn-
phonies, and not as the discoverer of Uranus; she herself,
at the clone of a voealist’s eareer, would have sunk into ob.
livion.and Sir John Hemcliel, the son of the one and nephew
of the other, doubtless would have followed his father's
lowly path, It s only necensary to remember the inestima
ble value of the 1abors of these three persons in the cause of
the grandest of the naturnl sciences, to realize how grest
would have been the loss to mankind had the three lives
passed atvay unmsrked and unknown.

The Jife of Miss Hoerschel was for nearly half a century
#o clogely linked with that of her brother that,in reading her
own story of her discoverles,it is difficult to believe that she
speaks of her own original Iabor, so modestly and withal so
persistently does she hold herself forward as ‘‘ merely the
tool ” which 8ir Willinm shaped to his own use ** for minding
the heavens.” It was in 1772, at the ageof 22 years, that
she left Hanover, her native country, and joined her brother
in Eogland, where she found him a hardworking teacher of
musie, with but a few hours at his dispossl to devote to the
study of astronomy, a work in which his whole soul was fast
breoming sbsorbed. lnsufficient mechanical means aroused
his inventive genius,and he had begun to contrive & telescope
of eighteen or twenty feet inlength. ‘I was much hindered
in my musical practice,” says Miss Herschel, “ by my help
being continuslly wanted, and I had to amuse myselfl with
making the pasteboard for the glasses which were to arrive.”
This “* pasteboard " was the first crude model of the great
instroments subsequently made by her brother, whose then
early attempts soon led him to seek largsr mirrors, though
none were to be had. By good fortunse,he obtsined the tools
of a Qasker resident at Bath, who had made efforts in a simi.
lar direction,and forthwith, “ to my sorrow,” says the sister,
dropping the astronomer for the housekeeper, ‘I saw almost
every room turned into a workshop.”

In those days the grinding of speculn was done by hand,
there being no accurate machinery for the purpose. The
tool on which they were shaped having been turned to the
required form and covered with emery and water, they were
ground on it to the necessary figure and afterwards polished
with putty or oxide of tin, To grind even & six inch specu-
lum was no small labor; and some idea of the work thst
William Herschel undertook may be glesned from the fact
that once,in order to finish a seven foot mirror,he would not
remove his hand from it for sixteen hours together, while
Caroline says, ‘'by way of keeping him alive,I was coostantly
obliged to feed him by putting the viciusls in bits in his
mouth.”

At this time the name of Willinm Herschel was fast be-
coming famous, mainly through his repute as the inventor of
instruments of unheard-of power, Now (1781) came the dis-
covery of Uranus, and a few months Iater the election of the
discoverer into the Royal Society. King George III, whose
army in Americs just then was meeting reverses,commanded
the presence of the asironomer at court,and solnoed his royal
disappointment over the probable loss of his colonies by fre.
quently gazing at the new planet, which had been christened
Georgium Sidus, after him. Herschel, however, did not
fancy followlng the king about with telescopes; ‘‘ company
is not slways pleasing,” he naively writes, ““and I would
much rather be polishing a speculum ”: but despite this dis-
taste, he chose to be Astronomer Royal at §1,000 a year, rather
than go back to music teaching for a livelihood. ‘‘ Never
bought monarch honor so cheap,” caustically said SBir Wil
linm Watson, when the meager stipend was granted,

“1 found,"” says Miss Herschel, ““that I was to be trained
for an msslstant astronomer, and by way of encouragement
a telescope ndapted for sweeping was given me, I was to
sweep for comets,and to write down and describe all remarka.
ble appearances I saw.” Her brother, near her, meanwhile
devoted himself to his magnificent observations on the new
planet, the nebulm, and the double stars; and to Caroline’s
labors with her instrument, which consisted mainly in search.
Ing for nobulw to be marked in her catalogue, were added
the duties of assisting him ‘‘either to run to the clocks, to
write down a memorandum, to fetch and carry instraments,
or measure the ground with poles, ete.”: certainly enough
tasks without the further implication of the et cotera. Often
she remulned patiently beside Sir William, jotting down his
rough notes, when the weather was so cold that the ink froze
in the bottle: and then before dawn she would take the manu.
seript to her cottage, and by morning have ready s fair copy
of the night's work, Occasionally her brother did not need
her gervicen ; and at such times she prosecuted tho obssrva-
tions that resulted in the discovery of the comets of 1786, of
1788, of 1701, of 1708, and of 1705 (the last now known as
Fincke's) and rediscovered three previously found comets.

In 1788.4.6,8he produced a new eatulogueof a thousnnd stars :
in the five yesrs following she added s thousand more stars u;

tho list; and who discovered the places of five hundred others
botween 1788 and 1802,  Mennwhile she stadied mathematios

lier brother alding her only by asking diffizult questions n’
the broakfast table, the answers to which she earefully pre.
gorved, BSho was thus ennbled to help him in hiy numerien]
cnleulations, while she uncensingly ministered to his wanty
during the construction of the famous 40 foot telescope. She
tolls us In her lotters some pleasant anecdotes of that freay
instrument : how when it was completed a largs company,
Leaded by Sir William entered its huge tube and sang ** Goq
save the King.” Later King George hims If walked through
it, followed by the Archbishop of Canterbury. The pr.lsts
was portly, and the road was not an easy one for him, so the
king gmelously extended his band to sssist him, ssying

“ Come, my lord bishop,! will show you the way to heavep

In 1822 Sir William Herschel died, and the faithful sister
returned to Hanover, almost brokenhearted with griel. Sie
did not, however, relinquish her beloved Iabors, bat at the
ago of over weventy years bogan the Iaborious reduction of
the places of 2 500 nebulw, presenting in one view the resuls
of all Sir Willinm's observations of those bodies up to the
yoar 1800, 1t was o instance of touching fidelity, this labor
in hor old age, for the dead brother for whom sghe had so
onrnestly worked during his life. T'he task was completed
in 1828, and won for her wide renown, The twenty yeurs
yet remaining to her were passed in Hanover, where from her
qulet secluslon she watched the growing fame of her illus.
tious nephew, aiding him by her mature advice, and wel.
coming, with an enthusissm equal to his own, the results of
his groat offorts, In January, 1848,that long and useful life
pencefully and tranquilly closed.

THE PATENT OFFICE APPROPRIATION,

No better evidence of the progress of invention is needed
than the fact that the receipts of the Patent Offics for the
month of March were the largest ever known. Thsy ex.
coeded eighty thousand dollars, which is in excess of the
same month of last year by ten thousand dollars; and Con-
gress will act very unwisely if it reduces the appropriation
for this department. Such a step would necessarily deczease
its working force, which is now hardly safficient to permit
prompt action and careful research on the part of the exam.
ining officers. The salaries of the examiners are st present
so small that it is impossible to retain for a great length of
time those best qualified for the work; and the prosperity of
the Patent Office department and the interests of inventors
depend largely upon the efficiency of the Commissioner and
the examiners, the Iatter of whom decide uapon the patenta-
bility of all inventions submitted to the Office.

Comwmissioner Duell bas proved himself one of the best
executive officers that has presided over the Patent Office
since Judge Mason was Commissioner; and the liberal con-
struction of thelaws, inaugurated by the last named gentle-
man, allowing inventors to receive patents for improvements
without regard to the degree of invention, is the wise policy
of the present Commissioner. This liberal interpretation
meets the approbation of inventors, and st the same time
largely increases the revenue of the department,

Since the above wasin type s correspondent of one of our dai.
1y papers—the Graphic—writes from Washington that, “sinca
it has become generally known that our reform Houseof Re.
presentatives has proposed cutting down the appropriation
for the support of the Patent Office, every mail has brought
to Commissioner Duell letters, from inventors, manufactur-
ers, and business men in all parts of the country, protesting
against such retrenchment. It should be constantly remem-
bered that the overburdened taxpayer, about whose sad con.
dition such jeremiads have been chanted in Congress and on
the stump, does not pay anything to support the Patent Of.
fice. That institution is self-supporting, and,as I showed in
a former letter, has over £750,000 to its credit in the Treas.
ury. It is carrying retrenchment a little too far to deny the
inventors of the country speedy and intelligent action at the
hands of the government while taking their money for it
In some of the communications sent to the Patent Office, the
writers say that, if Congress cuts down the saluries in the
way proposed by Randall’s committee they will favor the
starting of & subscription to pay the examiners proper ssla-
ries, so that the Office may not lose their services.'

The latter named proposition is, of course, not feasible,
and those who have written letters offering to subscribe for
such an object cannot but know that no employes of the
Patent Office would be allowed to receive any contributions
from inventors or others doing business with the department;
but that such a) thought has entered the heads of & con-
siderable number of persons indicates the objectlon, felt
by persons interested in the prosperity of the Patent Office,
against Congress reducing its appropriation. We are not
among those, however, who think that there is no room for
further oconomy or improvement at the Patent Ofice. Wo
hope that Congress will carefully look into the institution,
and faithfully do whatever may be necessary to Increase its
usefulness and efficiency.

°
STREET TELEGRAPH LINES.

tension of the telegraph has resulted in the lining of all
principal streets with unsightly wooden poles, and the of
**still they come.” The sidewalks are obstrusted b
while thoe lives and limbs of citizsns are mors ¢
gered by the poles and wires. In winter, es
covered wired frequently break, anim ils are mal
of vehicles sometimes thrown, pedestrians trip
London the wires are, to nlarge oxtent, earried und
The portions above ground oocasion more o

We have before us the details of three serio

In this misgoverned clty of New York, the constant ex-




that lately took place in that city from broakage of over.
hv:%!m?:“ u;h l::nn. In one of these cnses, the drl.
ver of acab was caught by a sagging wire and fatally injured,
his head being nearly sovered. 1 g
In the Court of Common Pleas, Philadelphis, Judge Thay-
u.p:’ddhg, application was recently made to restraln the
Westorn Union Telegraph Company from erecting telograph
poles on 10th street, on the ground that by so dolog the
company were obstructing & public highway, It appearcd
in evidence that the company was authorized by charter to
place its wires either above or under ground.

It was alleged against the company that the clty would
be greatly disfigured by the erection of these poles, and
it was argued that, in view of the pubiie injury and In.
convenience arising from the great extension of the tele:
graphic system, the great incresse In the number of lines,
and the consequent increase in the slze of the poles and
number of wires, telegraph companies should be compelled
to lay their wires under the streets instead of over them.
Judge Thayer considered that it was impossible to doubt the
practicability of successfully working lines laid down In
that manner, in view of the fact, which was in evidence,
that for the last twenty.five years important wires have been
oarried underground through the city of London. The ex-
tent of the underground wires in London, according to Mr,
Fleatwood, is at the present time 3,500 miles, Underground
wires are also extensively used in Paris, Berlin, Dresden,
and other Buropean citles, Tn view of such facts, all argu.
ments against the practicabllity of this method founded upon
mere theories and opinions amount to nothing.

Doubtless the time is not far distant when the necessities
of public convenience and the great inorease of telegraph
systems in this country, will, through the Instrumentslity
of legislative ennctment, compel all companies to lay their
wires underground in the large and populous cities of the
country.

“ Upon the whole case,” said the court, *‘ we are of opin-
jon that the defendants, the Westorn Union Telegraph Com-
pany, have shown no sufficient title to warrant them in erect-
ing their poles and wires on 10th street, between Market
and Walnut, and the proposed ereotions are contrary to law,
in violation of the city ordinance, and Injurious to the pub-
lie.” Theinjunction was then continued until further notice.

So much for Philadelphia. We fear it will be some time
before any such wholesome lesson is taught to the street-
obstructing corporations of this city. Notonly ara telegraph
poles everywhere allowed, but the builders of iron railway
bridges are to be permitted to occupy and cover our princi-
pal streets. In the name of “Rapid Transit,” no less than
thirty-five miles of these structures, upon which locomotives
are to rattle and rosar, have been sanctioned by our local com-
missioners, and are now in process of erection along some of
our finest and busiest streets,

It would seem to be in keeping with common sense that
all structures like telegraph lines or steam railways, which
can be effectually operated either underground or between
the blocks, shounld be kept out of the public streets. But the
citizens of New York, instead of following the enlightened
progress of other cities in such matters, are at present ac-
tually moving backward.

FREE PASSES AT THE CENTENNIAL,

The Centennial Commission appears to be somewhat per-
plexed over the question of distributing free passes for the
the Exposition. Every politician in offics, every newspaper
man, in fact everybody who can conjure up even the shadow
of & reason for the privilege, deems himself entitled to en-
ter the Centennisl grounds free, and the consequencs is thaz
the Commission is unable to fix any limit as to where this
deadheading shall terminate, It seems to us that there is
one, and but one solution, to the problem, and that is to is-
sue no free passes at all. No respectable journal desires
any such favor, and in fact the prevailing tone of all the
press now-a-days is strongly averse to receiving any obliga-
tion of the kind on any account. The thousand and one
reasons commonly urged for granting privileges to politi-
cians and others should be scrupulously set aside, and in do.
ing so the Commission will act not only for ita own, but for
the public’s, best interests, It must be evident that, in order
that the Exposition shall pay back the money invested in it,
& very Jarge daily attendance will be requisite, even at fifty
cents per head admission. Every free passgiven, therefore,
is simply a diminution of receipts, and when the number of
passes swells, as it easily may, into thousands, the loss will
be one to make itself felt. Thisdeficit will have to be made
up, and there is only one source available, and that is the
pockets of the general public;sothat, reduced to its simplest
terms, the pass system involves the payment by the people

for the admission of & privileged class. Of this class the
individuals are ten times better able to pay for themselves
than half the masses who will flock to Philadelphia.

The only people who should have free entrance are the
employees of the Commission, the exhibitors and their ser-
vants, and the judges. The only exception we would have
made to the fixed tariff would be in favor of working men,
When the latter come to Philsdelphia, their means will be
limited, and it would be a sensible act for the Commission
(of course after proper proof that the applicants are bona
fide workiog men) to sell them tickets at a reduced price,
good for several sdmisgions. These tickets might be made
of conspicuous color and form,wholly different from any oth-
ors : and each one should be distinctively numbered and pro-
vided with other checks to render it non-transferable. These
might be forwarded to the principal industrisl establish-
ments in the country, to be disposed of by employers to

. . - -
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their mon, and thelr pomsession might also entitle their
holder to especinl privileges in the reduction of railway
faren, W balleve that it s to the interest of the whole
country to have the Kxposition made as cheap to working
men a8 it possibly ean be; and if any deficit ocours on that
account, let 1t be charged upon the publie, The public can
much bottor afford to benr it than to pay for official courte-

sles which confer no benefit except upon the immediste re-
clplents,

THE PRACTICAL USES OF THE SPECTROSCOPE,

When light, In Its way from a luminous body to one's
oyes, passes through more or lesy transparent medis, it is
more or less absorbed ; and the spectroscope, which decom-
poses the light Into the different kinds of colored and other
rays of which It consists, s the spparatus which reveals
what portlon of the light Is thus absorbed by the medis
through which it passes. This is the simple cause of the
dark lines In the solar spectrum ; they are generated by the
atmosphers which surrounds the sun, which atmosphere ab-
sorbs certuin kinds of rays and so forms the absorption
bands, which we call the Frauenhofer lines, after the dis-
tngulshed sclentist who first observed them. Even our own
atmosphere gives some such lines; they are situated be-
tween the solar absorption bands, and they have been closely
Investigated. They fncrense, both in Intensity and number,
a3 the sun spprosches the horizon ; while they decrease and
finally almost vanish as we ascond with our gpectroscope to
the summits of high mountaing, The absorption bands
(onused by transparent or translucent, colored or colorless,
solid or liguid, substances) wre of much practical import-
ance, for every substance either absorbs different parts of
the light or does it in adifferent manner; o that the ab-
sorption lines produced form characteristic properties of
many bodles, by which they may always be recognized. To
make these observations, it is best to use a white light giv-
ing a continuous spectrum,such as is produced by a gas flame,
a petroleum lawp, & white hot platinum wire, & hydro-oxy-
gen lime light, or an electric light passing between carbon
points, As the solar spectrum has its own absorption bands,
it is not to be preferred; however, it need not be totally re-
jected for this purpose, as the bands are very narrow and
well defined, and their positions are well known, while the
absorption bands of the solid and liquid transparent sub-
stances referred to are wide or broad, with somewhat unde-
fined edges; and therefore they are generally easily distin-
guished from the solar absorption lines,

The substance to be examined is simply placed before the
slit of the spectroscope, and the light passed through iv. If
this substance is, for instance, smoked glass (that is, a
plece of glass colored gray or black by exposition to a smoky
flame), it will be seen that the light of the spectrum is
dimmed over its whole extent, and this quite equally, The
smoked glass, therefore, absorbks a1l kinds of rays, all colors,
in the same way, and is an example of a continuous or gen-
eral absorption. Quite different, however, is it when we
use colored glass. A red glass, for instance, even when so
intensely red ss to appear almost as black as the smoked
glass, will not absorb the red ray; but it will all the others,
Cobalt blue glass admits the passage of the blue rays, and
absorbs the green entirely, and the red only partially. Such
kinds of glass, therefore, show an elective absorption, and
this property of colored glass is made use of
for signalson lighthouses, ships, steamers, rail-
rosds, ete., to give any desired color to a white
light. If it were possible to make a colored
glass which could transmit only the reddish or
the bluish green rays contained in the solar pro-
tuberances, it would be possible to see, every
time the sun shines, these protuberances direct-
ly, withont the help of the spectroecope.
Most of the colored pigments have already been investi-
gated with the spectroscope. It would occupy a very large
space to recapitulate all the results obtained; and we will
only give the general results in regard to the manner of ob-
servation and the definite laws which have been sscertained.

Melde has made experiments for determining these laws
as far as possible; and he divides the variously colored sub-
stances into & number of groups, and gives a general ac-
count of the behavior of each clsss. To the first class be-
long such substances in solution, or such solid bodies,
which, during a gradually increasing concentration, or a
gradual increase of thickness of the transparent layers, con-
tinue the absorption from the red end of the spectrum to-
ward the violet end; so that at last only a violet lumi-
nous band remains, This class does not contain many sub-
stances ; but one of them is the ammonio-sulphate of cop-
per.
The second class has the opposite property. The absorp.
tion progresses by increasing concentration from the violet
ond of the spectrum toward the red end, so that at last only
a red band remains., This class contains & large number of
bodies: and among them are many very intensely colored
plgments, such as chromaste of potassa, picrie acid, iron
chloride, saffron, ete, To this class belong also several
translucent substances, which have in common the property
that, when examined in thin layers, they adfhit the whols
spectrum ; but if increased in thickness, they absorb the
light, first at the violet end of the spectrum, and continue to
do so toward the red, until at last all is absorbed. One of
the most common substances of this kind is water mixed
with soap or with milk, s~ as to deprive it, more or less, of
its transparency,

Theso two clasees thus contain the substances which ex-

hibit » one-sided absorption. A third class containg those
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bodies in which the sbsorption commences in the middle of
the spectrum and extends toward both ends, and which msay
therefors be called two.sided absorbents, There are not
many substances of this class. One of them is Pruesisn
blue dissolved in water with help of oxalic acid. In wpee
trum soalysis, the bodies belonging to this cluss may be dis-
tinguighed, one from the other, by the fuct that the most in-
tense portion of the middle band sppears in different parts
of the spectrum.

A fourth class contains substances which show luminous
bands in two different places, separated by s middle dark
band, with other dark bands at the extremities, which in-
crease or diminish in width with the degree of concentration
of the solution or thickness of the layer, A great many
bodies belong to this class; smong them are solutions of sn.
iline blue, fuchsin, ammoniscal solutions of kino and Brazil
wood, solution of salicylic acid colored with chloride of iron
ete.; and among solid bodies, cobalt blue glass, Kach of
these bodies is easily distinguished by the different character
of the sbsorption, especixlly by the fact that thedark bands
always occur at definite places in the spectrum, although the
bands differin position for each substance.

To the fifth class belong those bodies which, on increasing
the dilution of the liquid, show three different laminous bands,
and which, on further dilution, leave ‘two dark absorption
bands between them. This class is very numerous, and to it
belong the solution of cwsium in ammonis, watery dilution
of blood, and thealcoholic tinctures of alkanet root and of
sandalwood ; but the various positions of the two dark bands
peculiar to each make it easy to distinguish one from the
other,

A sixth class contains substances producing three dark ab-
gorption bands. To thisbelong the ammoniacal solution of al-
kanet root and the aleoholic solution of chlorophyll, the green
coloring matter of plant leaves. This classification may be
continued for substances forming merely absorption bands.

In order to make practical and useful applications of the
above, Melde made experiments to find out how far the
various absorption bands pertaining to different substances
were subject to fixed laws, which would explain their origin.
He found that, in general, the absorption bands are not in-
dependent of each other, and that the absorption, exercised
by a mixture, is not simply the sum of the absorptions of
the simple substance, as is the case with the spectroscopic
lines of the glowing gases. He found that, in colored mix-
tures, first, an absorption band is often observed between
the two nearest bands of the simple fluids; a simple shift-
ing of the bands, however, never takes place. He fournd,
further, that the temperature of the substance had in most
cases no influence on the position of the bands, even if the
solution were heated nearly to its boiling point. In some
cases, however, the absorption proceeded from the violet to
the red end of the spectrum. Finally, he found that a
greater concentration of the coloring material is perfectly
equivalent to a greater thickness of the layers.

Armed with this preparatory knowledge, the determina-
tion of the nature of various colored solutions, svch ss
ascertaining the pr of blood in & copious dilution with
water, became an easy matter. Stokes, Hoppe, and Valen-
tin made many observations, which led to infallible and
therefore highly valuable results, Valentin found that

Red.l l\'ellov. I

the thicker layers of the light or dark red bleod produce in
the spectrum a light, luminous band, which reaches from
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Green, =2 Indigo,
THE BLOOD LINES IN THE SPECTRUM.

the red to the dark line, D, in the yellow. Very thin layers
of fresh blood, or thicker layers of blood diluted with
water, give two characteristic bands in the green, both be.
tween the lines D and E, at a place where no other substsnce,
as yet experimented upon, caused them to appear. These
lines can be faintly seen, even when the blood has Len
dilated with 7,000 times its volume of water, when it is
perfectly colorless to the naked eye by transmitted light,
and by reflected light shows, at most, a faint yellowish
tinge. The very same apparent color, given with & few
drops of any yellow solution, such as saffron, gamboge, yel-
low wood, aniline, ete., does not produce these lines, which
are characteristic of blood exclusively, and are, therefore,
called the blood bands.

Valentin's skill in this respect was severely tried by giv-
ipg him for investigation twenty numbered packsges, con-
taining small amounts of dirt of different origin. He emp-
tied each separately in water, filtered the solutions, submitted
them to spectroscopie analysis, and pointed out four pack-
ages containing blood. The first contained scrapings of a
block which had served in the dissecting room of & medica:
college, but had lain for three years unused in a corner; the
next contained scrapings from a block still in use for a simi-
lar purpose; the third contained rust from an old iron heok
on which meat had been suspended in & butcher's shop ; and
the fourth contained & piece of cloth from a coat. In every
case he could recognize the two absorption lines of the blood
so0 clearly to leaveno shadow of adoubt of its presence.

It is a curious fact that England, so interwoven with a
network of railways, should supply sn American exhibition
with road locomotives and road rollers, the United States
having at least 20 milos of road to one In England. ‘

Txe 51-tun Rodman gan h'n arrived at the Centenninl,
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- THE INDUSTRIAL USES OF ASBESTOS.
_ Asbestos is & mineral fiber, composed of silicate of mag-
pesln, silicate of lime and protoxide of iron, and manga.
nese. Mineralogically the name is given to the fibrous va.
risties of tremolite, notinolite, and other varioties of horn.
blende, excepting such as contain alumins, and also to the
mineral pyroxene, [t exists In vast quanti.
ties in the United States, in various parts of Great Britain,
Hungary, ltaly, Corsica, and the Tyrol. To various kinds of
asbhestos have been applied the pames '‘ mountain leather,”
“ mountain cork,” * mmisnthus,” and ‘‘chrysotile;"” and
oertain other minerals having characteristics resembling
those of asbestos are described as asbestold, asbestiform, and
as lamellar-fibrous. Without entering into any description
of these species (for we have to deal only with asbestos pro-
per, in cousidering its industrial applications), we may at
once note the chief characteristics upon which the value of
the mineral depends. And these are, first, its indestructibi-
lity by fire and its lnsolubility (except for a few varieties) in
noids ; secondly, its peculiar fibrous quality.

The materisl is obtained from the mines in forms ranging
from bundles of soft silky fibers to hard blocks. The blocks
may be broken up snd separated into fibers, which, like
those naturally oblained in that state, are extremely flexible,
admit of grest extension in the direction of their length
without cracking, are greasy to the touch, and very strong.
The fiber obtained in New York and Vermont variesin
length from two to forty inches, and resembles unbleached
fiax when found near the surface; but when taken at s
greater depth, it is pure white. Upon the length, flexibility,
and strength of the fiber, the value of the asbestos depends.
The engraving, Fig. 1, is drawn from an exceptionally fine
piece, and exhibits the fibrous structure very perfectly. The
fragment is 43} inches long, 7§ inches thick, and 21 inches
wide, and we:ghs 114 lbs,

It isa curious circumstance that, although the valusble
qualities of asbestos have been known since time immemo-
rial, it is only during very recent years that the mineral has
been extensively used. Its employment among the ancients
was confined to the manufacture of an incombustible cloth
in which the bodies of the dead were cremated, and of nap-
kins which were cleansed by throwing them in the fire, We
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containing asbestos, but through its composition independent
of that materinl, From Fig. 2, which is a section of the
asbestos roofing, it construction will be understood. F isa
Iayer of asbestos-conted felt; A A are layers of acid and
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A FINE PIECE OF ASBESTOS.
waterproof composition into which asbestos enters. C isa
canvas, and M s manilla lining. These materials are com-
pressed to a sheet resembling leather, about one tenth inch

in thickness, and produced in continuous rolls about 40 inch-
le 2.

ASBESTOS ROOFING—SECTION.

es wide, each roll containing 200 square feet. The weight
is 50 1bs. per 100 square feet, or about one tenth that of gra-
vel roofing. The manner of applying the rolls to the roof is
shown in Fig. 3, the operation consisting in merely tacking
the fabric to the boards. This is done with equal facility on
either flst or steep roofs. The last process is to go over the
Iaid roofing with & prepared coating of suitable color. This
is made of sasbestos in a flocculent state, mingled with silica

plying the insulating material will readily be understood
from Fig. 4, which shows both & boller and & portion of a
steam pipe, covered, F being the felting. We are informed
that the materinls are very easily and cheaply applied, that
the pipes so covered are smaller and neater than is usually
the case, and that there is no danger of the envelope crack-
ing through the expansion of the pipes, These feltings
were subjected to severe tests , at the New York navy yard
in 1874, which they successfully withstood, showing the
highest degree of efficiency as non-conductors of heat,

Asbestos steam packing offers in itself utilizations ag
important in some respects as any other here mentioned,
Ordinary packing in engines is obliged to contend with an
elevated temperature, moisture, and friction, all agents tend
ing towards its destruction. From the testimony of those
who have used asbestos prepared as below described, it ap.
pears wholly indifforent at all times to temperature and
moistare, while its self-lubricating qualities protect it great.
ly against wear due to friction, The mode in which the
packing is made is shown in Fig. 5. The long flexible fibers
of the asbestos are securely covered by a thin braid, forming
ropes from three eighths to two inches in diameter, which
are put up in coilsof 50 I1bs. each. It is especially suited for
use in cases where the effect of high pressure steam is to be
met, We are informed that it has been employed without
removal on an ocean steamer which sailed over 90,000 miles,
and in another case on a& locomotive which ran over 50,000
miles, in both instances showing but slight effects of wear,
and necessitating no stoppages.

As a paint body, some varieties of asbestos, through its
capability of being reduced into almost impalpable powder,bas
been found excellently adapted. It is exceedingly tenacious,
and so renders the pigments not liable to chalk, crack, or
scale, while it possesses superior covering qualities. Less
coloring matter is required in the manufacture of these
paints than in any other, and they are prepared and sold by
Mr. Johns ready for immediate application by the brush. The
ingredients aresimply the best linseed oil and colors, with
the asbestos body; and the paints are not offered as strictly
fireproof, although it is believed that they will resist fire after
drying, much better than ordinary paint. They are made in
all shades, and are especially well suited for outside work,

find record of its employment as lampwick and for fireproof
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LAYING DOWN ASBESTOS ROOFING.

gloves and clothes for metal workers and firemen. Not very
long sgo, we learnt of its entering into & peculinr quality
of wall paper made in Rome, Italy. With these few excep-
slons—and in no case has sny of them risen to the level of
oven & minor Industry—asbestos has occupled the position
of & mineralogical curiosity, & product reasonably certain
some day 1o find its place in homan economy, but neverthe-
iess one which Inventors seemed systematicslly to overlook.
Itis to Mr. H. W. Johns, of New York city, that the cre-
ditof first using asbestos for industrial purposes on a large
scale is due. Some years ago, that gentleman invented a ce-
ment in which one of the ingredients was asbestos. Asbes.
ios, however, despite its abundance, was then exceadingly
difficult to obtain. It could be purchased only in small
Yuantity st & bigh price, and certainly offered no very pro-
mising prospects of an sdequste supply, should a large de-
mand for the cement be realized. Nothing daunted by this
scarcity, the inventor sdvertised his coment widely, through
the BorENTIVIC AMERICAN snd other journals ; and the result
of his advertisemonts (as with considerable shrewdness he
had anticipated) was not merely an sugmented sale of his
invention but an avalsnche of letters from all quarters of
the globe, in which the writers mentioned deposits of asbes
o8 In their vicinity, and offered supplies. Thus, ere very long,
Mr. Johns became pomsessed of abundant facilities for ob-
aining soy quantity of the mineral, and was free to proceed
with the experimenting which led o the other and more im.
poriant utilizations which we are about 10 deseribe.

In a little volume which has been complled from Patent
Office records, we find over three hundred patents for roofing
compositions, and probably this number is much below the
total of this class of inventions. In all these com pounds
there is & general samoness, due perhaps to the presence n;
gsa tar and various conglomarations of gravel, resin, paper,
folt, coment, and chomlicals n the largs majority, From all
these, the asbestos roofing differs: noy merely through it

paint body and other ingredients. It is applied with a brush,

and forms an elastic waterproof felting, For large and im-
portant city edifices, an asbestos concrete may be applied by
menns of a trowel and in lieu of the above coating. The
alvantages claimed for the roofing are that it forms a water
and airtight smooth surface, which is & good non-conductor
of heat, and is practically a resistant of fire: also that it is
adapted to all climates, and is unexcelled in durability and
cheapness by tin, slate, or shingles, of the qualities ordi-
narily used. ?

The second application of asbestos to which attention may
be directed is as & covering for steam bollers and pipes. For
this purpose it {8 prepared in various ways. A cement felt-
ing, composed of msbestos and a cementing compound, may

Fig. 5—ASBESTOS PACKING.

be used like mortar and applied directly to the pipes, form.
Ing an excellent fireproof non-conductor of heat Itis im-
proved, however, as a covering by the addition of an asbestos
lining felt, which is a strong sheathing, to one side of
which is attachied a Isyer of flocked asbestos. This s ap.
plied, say in two turns, directly around the pipe, and the
coment laid on Butslde., Each layer of asbestos thas forms
& sort of alr chamber, which adds greatly to the Insulating
capabilities of the cover. At the same time the felt admits
of the expansion of the pips and also serves to protect halr
folts, when the same are placed over it, from charring and
other Injurious effects of heat. An asbestos-lined hair felt
In llkowise manufactured, which is especially suitable for
covering marine and locomotive bollers. The mode of ap-

such as railroad cars and bridges, walls, fences, ete.

ASBESTOS-COVERED BOILER AND PIPE.

Lack of space prevents our describing, in detail similar to
the above, the many other productions Into which asbestos
enters, Of the more important of these we may mention
nsbestos cements (fire, acid, and water proof) for linings and
fillings for iron columns, floors, and for slate and other roofs,
for cementing steam and other joints, fire clay retorts, etc.,
A fireproof coating is also made for wooden structures and
shingle roofs, and for surfaces, not exposed to the weather,
which are liable to ignition. This is applied with a brush,
and may be subsequently coated with asbestos paint, As-
bestos board is made from pure asbestos in flexible sheets
of various sizes and thicknesses, forming a valusble coverig
for locomotive boilers, and for flat packing, gaskets, etc.,
and as s protection for all surfaces exposed to fire. Asbestos
paper is’used for lining cloth, fire screens, etc , and for filter-
ing acids. Asbestos thread may be woven into fabrics, and
an asbestos lubricator is manufactured, designed for heavy
machinery, wagon axles, ete.

All these varied applications are the result of contioued
experimenting and investigation on the part of the lnveutor,
a labor which bas lasted since 1807, and which Is still in
progress. That they are of a high degree of value and
utility may perhaps best be judged by the rapid increase
which has been felt in the demand for asbestos products,
and by the excellent results which actual employment has
demonstrated them capable of yielding. Any further infor-
mation will be cheerfully given by the patentee and manu-
facturer, Mr. H. W, Johns, 87 Maiden lane, New York city

—-—e

Crirrive Honses,—M. Veterinary Sargeon Félizet recom-
mends that, instead of clipping working horses iu sutums,
a good shining coat, fres from skin can be secured by
giving the horses,from the middle of September, either alone
or mixed with their evening feed of oats, one tenth of a quart
of brulsed hemp seed, and the same quantity of buckwhest

in its natural state,
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IMPROVED LEATHER AND OLOTH ENAMELING MACHINE

The annexed engravings represont a machine for enamel-
ing cloth and leather, which is capable of a groat variety
of useful applications, such as spreading waterproofing and
and other compounds on textile fabrics. The inventor gives
the following description of the machine, as illustrated in
the engraving. Fig. 1 is a view of ono side; Fig, 2 isa
central vertical longitudinal section; and Fig, 6 ia a top
view of & portion of the machine,

The cloth or other material to be enameled or to be
covered with waterproof or other substance is wound around
the beam or roll, ¢, and is then made to pass, by the power

unicated to the machinery, under the

, d, and over the top of the bar, @', the cor-
rugated, toothed, or grooved surface of the
bars, @ d' d’, serving to smooth nnd evenly
spread to its full width the cloth or other
material, which is then fed along over the rod
or bearing, », and below the hopper, &, from
which the enameling, waterproofing, or other
substance or compound is deposited upon the
cloth or other material, and regulated in its
delivery through an opening or throat in the
bottom of the hopper, &, by the action of the
sliding gate, /4, which is raised or lowered by
the operation of the lever arm, &. The cloth
or other material is then carried along between
the smooth rollers, ¢ ¢/, which are kept moist-
ened by the dripping of water or other liquid
contained in sponges or other suitable sub.
stance held in the trough, ». The cloth or
other material is then brought over the
cushion, H, and under the blade, F, which is
raised or lowered by the action of the lever
arm, E, so as to accommodate itself to the
thickness of the cloth, ete., which is then fed
over the upper surface of the corrugated,
toothed, or grooved bar,d"’, and thence between
the cushion, H', and blade, ', and is then car.
ried between the smooth rollers, 2 o,
whence it is delivered and placed upon drying
racks. The blades, F F', serve to spread, dis-
tribute, and incorporate the enameling or other
mixture evenly upon the entire surface of the
cloth, ete., upon which it is firmly and evenly
pressed by the action of the rollers, ¢ ¢’ and
z 2. The bars, d @' d", may, if desired, be
arranged with heating chambers, and may
have either the upper or under surfaces
formed with corrugations, teeth, or grooves,
and the cloth, ete., be made to pass over or
under them, as may be required. Either one
or more troughs, or one or more sets of rollers
and blades, may be used. The invention may
be operated by hand, stesm, or any other °
guitable motive power.

Patented September 3, 1872, to Luther L.
Allen, Hallowell, Me,

—
IMPROVED PROCESS OF CAPSULING
MEDICAMENTS.
M. 8. A. A. Limousin, of Parls, France,

interior filling of suitable fabric that retaing and distributes
the water, taking it up by dipping iv in a dish, D, with
spovgy waterial saturated with water, The main object of
the dish and molstener is to supply only so much of the
molisture ng will be sufficient to produce the adhesion of the
odges of the wafers when placed one on the other. The
gocond series of wafers, when moistened at the edges, are
then placed on those supplied with the medicaments and
transferred with them to the lever press, I, to be firmly
closed at the edges, The press, E, has concaved metal disks,

corresponding in size and shape to the wafers, so that only

the edges are compressed, while the central part of the wafers

the band, and the standard of the dentsl engine i# mounted
on the shaft of the armature for its support. Fig. 1iss
side, and Fig. 2 a front, elevation.

A is the crotehed standard of the dental engine, which Is
cut in two just below the beariogs, B, for the shaft of the
driving pulley. The latter is worked by the foot treadle,
and fits on & shaft, C, which is mounted in bearings, D, of
standards, B, secured to the projecting ends of the armature
shaft, ¥, with extensions, G, to the base, connecting with &
apring, H. This serves to keep the standard upright, butat
the same time allows it to vibrate for swinging the top

forward and backward, as may sometimes be required in the
manipulation of the tools, The shaft pulley,
1, is thus brought directly over the armature
wheel, J, so that it may serve for the band
wheel, for which V notches are made in the
armature for a round band, K, and flat bot-
tomed notches for a flat band.

In making new machines for connection
with a magnetic machine, the crotch, I, of the
standard will be extended so as to serve for
the standarde, E, and fit the bearings, D, on
the armature shaft, thus dispensing with the
shaft, C, which is only necessary in the con-
nection of dentsl engines made for foot power.

Patented through the Scientific American

Patent Agency, February 22, 1876,
—ao—
Lightning Rods,

The committee appointed by the Prefect of
the Seine to superintend the construction of
lightning conductors in Paris has been changed
into a permanent one. A sum of $40,000 has
been appropriated by the municipal council
for reconstructing all thelightning conductors
in Paris, or at least all those which may be
found defective orinefficient. This sum is a

first instalment, as the whole of the work, itis
supposed, will cost $250,000, although the
committee do not recommend the use of eop-
per conductors.

Until the appointment of the committee light-
ning conductors were constructed by ordinary
blacksmiths, under the superintendence of ar-
chitects who knew nothing of physies. A
competitive adjudication took place recently,
between a number of competent electricians,
for the construction of all the lightning con-
ductors on the Paris municipal monuments.
The successful competitor is M. Grenet, the
well known electrician. A list of instructions
with seventy carefully drawn provisions has
been published. The continuity must be tested
yearly, and the contractor will be paid by in-
stalments; so that his claim will be cleared up
only when the efficiency of his work shall have
been tested during & certain number of years.
The platinum cone has been abolished and re-
placed by a copper cone. The quality of the
iron, a5 well as of the copper and solder, isto
be tested by chemical apalysis, The insulation
of rods has been abolished as being uselees.

has patented, through the Scientific Ameri.

ean Patent Agency (February 8, 1876), an

improved mode of capsuling medicaments, by which drug-
gists may furnish them in a neat and readily made up form
to the public, to be taken in an ensy and convenient manner,
Disk-shaped wafers, A, of different sizes, according to the
quantity to be enclosed by the same, are made with concave
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central parts, which may be at the same time embossed with
the name, sddress, ote,, of the druggist, and the name and
quantity of the medicsment containod thereln. A number
of concave stamped wafers aro first pluced on a gorles of con.
caved disks, B, of the same slze and shape, so as to fit
exnotly thereto, the disks forming the support for the wafers,
which are then filled by a gradusted measure with the
exaet quantity of the medicament, The outer edges of &
corresponding number of wafers are then molstened by the
device, C, which consists of & double metallic tube with

ALLEN'S CLOTH-ENAMELING HACHiHE-

is not interfered with. The jointed wafers form & lens.
shaped central space in which the powders are contained
and held securely enclosed by the wafers.

Any medicament taken in the form of a powder may be
made up in this manner, and kept on hand for any length of
time without deterioration,

IMPROVED ELECTRO-MAGNETIC DENTAL ENGINE,

Mr. Elibu Pettit, of Philadelphia, has patented s simple
contrivance for coupling a magnetic engine to & dental
engine, for use instend of the foot power for driving it,

&

The armature whesel of the magnetic engine is mnplojed in
the place of the driving whoel of the foot power for runnin

The committes has diminished the diameter

of protection area, which was supposed to be
twice the hight, and has reduced it to 145. The conse.
quence is that rods are to be multiplied —Nature.

NEW PROCESS OF PRESERVING WOOD,
The annexed engraving illustrates a recently patented pro
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cass of saturating wood with any liquid which will fill the
pores of the wood and solidify on cooling. The method
consista of heating the wood till all molsture Is evaporated
and the pores opened, and then plunging the wood while
hot into & suitable liguid. Fig. 1 shows a bored section of
s pump log, B, ont In half longitudinally; and A Is the
heating apparatus, having a conl fire within it. Tt will be
geen that the cylinder, A, is kept from immediste contaot
with the bore of B by the rollers, 4, whioh are slightly largaz

than_the eylinder, A, The heating oylinder can thus be




along the bore of the log %0 ax to thoroughly dry the
rin part without charring, the heat being intensl-
) Lumd alr passing through the eylinder longitu.
‘dipally, In Fig. 2 is shown n double ll:ldbox; ?hl). wlt:
an iaternal trough, C, by which the outside of the pum
:'nah dried in & mimilar manner, o Fig. 3 is shown a
‘manner of applying the inventlon to roofs of buildings,
docks and sides of ships, eto., the firebox, F, being placed In
» ctse mounted ou whoels, /7, to be drawn from place to
place. Figs. 4 and & show the trough, ¥, made of boiler
iron, to contain the saturating substance, s fire belng bullt
under the trough to keep the substance liguid.

Patented August 1, 1805, relssuod August 20, 1872, to
George Palmer, of Littlestown, Pa.

@orvespondence.

The Years of the Several Planeis,
To the Bditor of the Scientific Amerscan:

It is the rule, smong astronomers and authors on astron-
oy, to call the sidereal revolution of any planet (the earth
excepted) its year, and, so far as practical and instrumental
astronomy s concerned, the name will pass; but where truth
sod proper understanding of the fact is required, it will not
do. The reason is obvious. It is not true that the sidereal
tevolution of any planet in the solar system is the exact yoar
of that planet, whichever one it may be. The sidereal rovo-
Jution of any and of every planet is more than its year, and
that inversely as the number of their respective revolutions
round the sun. Thus, Mercury revolves round the sun 107,-
(S0 times during the period of precession (25,800 years), and
by virtue of the gyration of his poles (which, I claim, is in
the same direction as is the gyration of the earth's poles,
and that the motion of the one keeps exact pace, 50 to
spesk, with the other), he finishes his year at s point, in his
orbit or in the heavens, twelve seconds and one tenth of &
second (12°1"”) short of the point at which he finished his pre-
vions year. Venus makes 41,876 revolutions round the sun
in the same space of time, and hence, by virtue of the like
gyratory revolution (for planets all gyrate in the same direc-
tion, that is, retrogressively and in the same space of time),
the completes her year at a point in the heavens thirty sec.
onds and thres fourths of a second (80°75") short of the point
where she finished her previous year. The earth revolves
roand the sun, during the same period, 25,800 times; hence
ske completes her year st & point 5025" from her sidereal
place, or from the point where she completed her previous
vyear, Mars makes 13,781 revolutions; and hence completes
his year st a point 1'34" short of where he completed hispre-
vious year, Jupiter makes 2,175 revolutions; and he of
course finishes his year at & point 9' 55 5" short of where he
completed his previous year, Saturn revolves round the sun
876 times in 25,800 years; and of course he completes his
year at & point in the heavens 24° 30" short of the point at
which he closed his previous year. Uranas moves round
the sun 807 times in the sbove period; hence he completes
his year at & point distant 1 1' 21°5" from the point where
he finished his previous year. And Neptune revolves round
the sun about 150 times; hence he completes his year at a
point 2° 18' 28" distant from the point in the heavens
where he closed his previous year,

Claiming that, by virtue of solar retrogressive motion, the
poles of every planet gyrate as do those of the earth, and
that the planews complete their respeciive revolutions in the
same time. I maintain that the year of each planet, as given
above, is approximately correct.

I therefore call upon astronomers, especially those having
the uss of powerful telescopes, to note these facts, and watch
the polar movements of the several planets. If the several
planets do not gyrate as I say, and if their several poles do
not complets revolutions in the time I say (25,800 years
sboat), then my theory of solar retrogressive motion is un-
true. But if they do, and I risk my honor on the assertion,
then my theory is true, and the sun moves in the plane pro-
per of the ecliptic.

Gloucester, N, J.

Jonx HeErsunrn,

[For the Sclentific American. |
ESTIMATING THE VALUE OF BONE BLACK,

EY 7, L, BARTLETT, ATATE ASBAYER, FORTLAND, ME,

The direct value of bone blsck for refining purposes con-
sists in the capacity of the black for absorbing lime and re.
moving the coloring matter common to raw sugar. The
value can Liardly be estimated by chemical analysis, which
&lso has the dissdvantage of requiring considerable time and
no little expense. My method of determining the value of
bune black, although not wholly new, has the advantages of
quickness and aceurncy,

All raw sugars contain mors or less lime and coloring mat-
ter, which must be removed by the bone black. Following
out this ides, I propare my solutions as follows: No. 1,
Take bost granulated wugar 195 graing; molasses (45 per
cent) 36 cuble Inches; lme 772 graing; boil all together in
1% pints water for about 80 minutes, filter, and add sufficient
water 1o make 29 pints. This will be a solution of sacchn-
rate of lime containing the coloring matter from the molass.
es, BSolutlon No. 2 iy made by adding 0°015 cuble inch sul-
phuric acid 1o 1§ plats of water. This will be found to very
nearly neutralize the lime solution, bulk for bullc; If it does
not, water or acid must be added to No, 2 until 305 cuble
inches of it will just neutralize 305 cublc inches No. 1. To
use these solutions, 154 gralng of the bone black to be tested |y
weighed out, and powdersd fing enough to pass through 00
sieve; 1'62 cuble Inches of solution No, 1 is poured into an
evaporating dish and the black sdded, well stirred, snd
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thirown on o & filter, and washed with water to make 305
oubie Inches of the filtrate, This In then slightly colored
with & solutlon of litmus, and enough of the scid solution
No. 1 1s poured in from a burstte to neutrilize the lime re-
walning in the filtrate. The amount of the acld solution re-
quired will indicate at once what the value of the given
sample 18, compared with pure bone black,

I find that pure bone black treated in this way will re-
quire about 0°805 cublo Inch of the noid solution to neutral-
f20 the remaining lime; while an old valueless blnck requires
about 00 or 07 ouble inoh, a falr commeroinl article will re-
quire from 04 to 0°5 cublo Inoh, of the acid solution. of
conrse the nold only indieates the declining power of the
Black : the color of the filtrate from the treated black will
show ita power for decolorizing. Good black will make a
very nearly colorless filtrato when troated ns above, By
comparison one may soon learn to select from any number of
samuplos the one best caloulated for refining purposes. It is
porhiaps necessary to state that the black should always be
dried before operating with this test, 1 usually dry at 300°
Fah. My resuls, so far, with this process have been ex-
tremely satisfactory.

The Potassa Industry,

Not more than twenty years ago all the potassa in com-
merce was made from the ashes of trees and plants which
contain potassium, The steppes of Casan, Bukowina, the
Moravian forests, and the primeval forests of Canada were
the chief sources of this compound, so indispensable in
many of the arts, The costliness of the raw material, the
extermination of the forests drawn upon for its production,
and the remoteness of the places of production combined to
make potassa an expensive article, an article which in the
course of time it became necessary to be sparing of, and to
avold using as far as possible.

The time when even hard soda soap was made with potassa,

and the potassa soap then decomposed with common salt,
salted out, has long since passed away. In the manufacture
of hard goap, the potasss was long since replaced by soda,
which, since the introduction of the Leblanc process, has
been getting cheaper year by year. Sods has been intro-
duced into the glass manufacture, and is even used for
washing by the housewife
There are a few industries in which potasss, or carbonate
of potassium, cannot be dispensed with. This is the case
in the msnufacture of lubricating soap, of prussiate of
potassa, and of crystal glass, The more the forests wers
thinned out, the more necessary it became to seek for other
sources of production; and hence in the last twenty years
various new manufactories have been started, which may be
classed under three heads, and, strangely enough, belong to
the three different kingdoms—animal, vegetable, and min-
eral. The three chief sources were: 1. Beet root molasses.
2. Suint of wool.
from the potassic abraum salts of the Stassfurt mines.
The manufacture of the potassa from charred beet root
molasses, called in Europe savin or Soilempekohle, is the
oldest of these three. It had its origin in the north of
France, in districts whera the cultivation of the beet and
the manufacture of beet sugar are extraordinary developed.
Robert de Massy, of Rocourt, was the firat who took up this
branch of industry. The method of manufacture has grad-
ually attained great perfection, and is described in full
by F, Kaohlmann in the report on the chemical portion of
the London Exposition of 1802.*

Potasea from beet molasses is made, a8 stated, in Northern
France, also in Belgium, Moravis, and the provinces of
Hanover, Saxony, Pomeranis, Brandenburg, and on the
Rhine, The total production at present in all these coun-
tries is about 12,000 tuns of potassa of 80 to 84 per cent,
It is almost exactly proportional to the development of the
beet sugar industry in the separate States, and is divided
about as follows: 64 per cent in Northern France, 24 per
cent in Germany, 4 per cent in Belgium, and 8 per cent
in Austris,

The manufacture of potassa from the suint of wool is of
more recent date. Maumenéand Rogelet, of Rheims, exhib-
ited the first sample of this interesting product at the
world's fair in London, 1862. Its manufacture was de.
scribed by A. W..Hofmann in the reports by juries.

The manufacture of potassa from sulphate of potassium,
by Leblanc’s process, could attain greater development, be-
cause it was not limited for crude material. This industry
I8 also of recent date. Kullmsann, in his report on the Lon-
don Exposition of 1862, stated that the sulphate of potas-
slum, obtained as a by-product in refining that made from
beet molasses, was partially worked over into potasss. In
Germany, this branch of manufacture was introduced on &
large scale, in 1861, by Vorater and Grilneberg, at Kalk, near
Cologne. Here, too, it was instigated by the sulphate of
potassium, obtained from beet molnsses, and which con-
talned so much of cyanogen compounds that it was scarcely
saleable in market,

The discovery of the Stassfurt salt mines, of course,
turned attention in that direction. The methods employed
for treating Stassfurt brines have recently been given in
our columns, 50 that we here give but a brief outline of the
process employed by this firm :

1. A double sulphate of potassium and magnesium is ob-
tained by the action of & hot solution of sulphate of mag-
nosium, kieserite, on the clloride of potassium: 8K Cl+
2Myg 80, =Mg S0,K,; S0, 4K (1, Mg Cl,,

2. Decomposition of the first double salt by allowing its
hot solution to nct upon chloride of potassium, or by mucer-

*AW, Hofmann: Re

1008 . 216, port by Jarfos, 1862, p, 55 Wagnor's Jahresberichte,

3. Sulphate of powassium, or, in general, | &

—

ating the undissolved double salt in & oold solution of
chloride of potassium: K, 8O Mg BO, 43K Cl1=2K, 80, +
K Cl,Mg Cly.

8. Decomposition of the artificial carnallite (K C1, Mg 01,
by refining, or by maceration with cold water.

Starting with three molecules of chloride of potassivm
and one molecule of sulphate of magnesium, they obiain ay
end product one molecule sulphate of potassiom, opg
molecule chloride of magnesium, and one molecule chloridy
of potassinm,

The sulphnte of potassium obtained In this way was very
pure, and, when put through the Leblanc process, yislded u
pure potusss, free from sods, In places where sulphurie
acid 18 chenp, and there In o market for hydrochlorie acid gt
a fair price, it 18 preferable to convert the chloride of potay.
slum directly into sulphate by the use of sulphuric acid,
For this Iatter process, the chloride of potassium from the
refinery of the savin of beet molasses, containing 10 to 12
per cent of sulphate, iy well adapted. The sulphbate of po.
tassiom obtalned from kelp in the manufacture of iodine
should be mentioned among the sources of crude material
for making potassa,

In converting sulphate of potassiom into carbonate, the
same precsutions must be taken as in the manufacture of
soda ash. If the charcoal used in the reduction containg
much nitrogen, like the English SBunderland coal, prussiate
of potassa is formed in such quantities duriog the fusion
that, in the Iatter case, its manufacture pays.

On evaporating the earbonized lyes to 50" Baumé, the
ferrocyanide crystallizes out along with the undecomposed
sulphate, and can be separated from the latter by extracting
with hot water. A second recrystallizstion produces s bean-
tiful commercial produet, which contains sabout one per cent
of the potassa made, Andrae and Grilneberg, and the chem.
ical manufactory of Pommerensdorf, make prussiate of
potassa in this way as a by-product.

Potassse made from sulphate of potassium is very pure; it
contains, as an average, 92 to 93 per cent of carbonate of
potassium, and, as impurities, 2 to 3 per cent soda, 2 per
cent chloride of potassium, and 1to 2 per cent sulphate,
It is highly prized on account of its purity, as compared with
Russian potassa, which only contains 68 to 70 per cent
potasss. The following table shows the anslysis of the
best kinds of potassa in market:
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The small quantity of phosphate of potassium in beet root
potassa is included in the carbonate.

According to 4olerably reliable data, there are at present
7,250,000 kilogrammes (over 7,000 tuns) potassa of high
grade manufactured in Germany by the Leblanc process.
There is no doubt that this potasss, together with that
made from the beet, will gradusally supplant the Russian
potassa, In Russia, the cost of production is increasing
from year to year since the emancipation of the serfs, and
the production has proportionately decreased. The quantity
exported in the last 10 years was 5,171,758 pouds, or 84,- °
717,815 kilogrammes (sbout 84,000 tuns), decreasing from
11,010,910 kilogrammes in 1864 to 5,540,035 kilogrammes in
1878, or nearly one half.

A still greater falling off is noticed in American ash. The
quantity exported from New York in 10 years was 10,081,
400 kilogrammes ; that of 1865 was 2,610,725 kilogrammes,
agninst 388,050 kilogrammes in 1873. These fallingy off
must be met, and this is doubtless done by the manufacture
of artificial potassa in Germany, France, and Eogland,

The present state of the potassa industry is given in the
following table:

;R o G e
3 Fotama from suint: France, Deigium, Gerinany, Austs

The relation of these figures, compared with those of
twenty years ago, at which time wood ashes were exclusive-
ly employed, and Russian potassa ruled ihe market, show
that the potassa industry is at present in the midst of a com-
plete revolution. The quantity of potassa made from wood
ashes forms searcely half of the total production; it de-
creagses from year to year, and the time is not distant when
wood ashoes will have entirely disappeared from the market.
The latter is first displaced by the beet root potasss, which
is & constant by-product in the beet sugar manufacture, and
csn be put into market at & very low price, and is
in the refining of other valuable by-products, such as chl
of potassium, carbonate of sods, ete., which fully cov
cost of manufacture. The manufacture of sa from th
sulphate has now attained a still greater mportance, as the
Stassfurt salt deposits promise an inexhaustible
potassium compounds. The center of gravity
potassa lies in Northern France; that for arti
from sulphate of potassium paturally lies in nany, wh
hns every prospect of being the chief source of chlo

potassium and the chief country in the producti
—Dr, H, (Iriinedory, ,
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. PATTERN MAKING,

Those savans who have read our old earth’s unwritten
history in and from its strata toll us that, In ages far remote,
men made tools and contrivances of bronze, which, belng an
alloy, neceasitated the fusion and casting of the metal, This
casting Involves tho use of pattorns, and pattern making
may therefore lay clalm to the highest antiquity. But
themodern idea of tho division of Iabor has exalted It to be
» distinetive art: in the Iast generation, for instance, a good
ms:hinist (or rather engineer or millwright, for those terms
were then applied to bullders of machinery) was required to
be alike expert in working upon both wood and metal, He
constructed his framing of wood, and made the patterns for
hig east motal work ; he was to-day a lathe hand, tomorrow
» vise hand, and sometimes & blacksmith, and the next day
» pattern maker or perhaps a wheelwright,

As, however, the present age of iron dawned, it became
apparent that working in wood and in metal must be sepa-
rated, not only bacause the handiwork could be more cheaply
produced by reason of the increased skill arising from continu-
ous practice, but also becanse the smount of knowledge, re-
quired to make an artisan skillful in either the manufacture
of wood or of iron, was too great to be thoroughly mastered
in the working lifetime of an ordinary or even an unusually
expart workman. Hence modern intelligence soon discovered
that better as well as cheaper work could be obtsined by a
practical education in one particular branch of usefulness,
snd hence pattern making has taken its place as a specialty.
The field of usefulness of cast iron has developed to & re-
markable extent during the last twenty years, and the same
remark applies to cast steel during the last ten years: both
of these materials are steadily encroaching upon the domain
of usefulness of wrought iron, stone, and bricks sud mortar.
So that the field of application for pattern making is stretch-
ing outward and onward to the discomfiture of its rivals
From these considerations, we may readily perceive that a
real proficlency in pattern making will exercise to the ut-
most the skill of the workman, on sccount of the unceasing
variety of the patterns, in form and in the purposes for
which they are designed ; aud the advantage of a retentive
memory is evident when we consider that years may elapse
ere the same pattern maker may be called upon to exercise
his skill upon thesame or & similar piece of work. In this
art, there are to be considered many details that are seldom
or never shown in drawiogs: such, for instance, as the
amount necessary to al’ow on the pattern for finishing certain
parts of a casting, and on what part such allowance is re-
quired ; and the method which has been proved by experi-
encs to ba the safest and most expeditious in molding from
a certain kind of pattern. Butabove all these considerations
lies the fact that drawings merely show the shape which
the finished pattern is required to have, leaving it entirely to
the judgment of the pattern maker to elect in what way the
varions pieces of wood (cf which the pattern is constructed)
sha’l have the grain lie, and how they shall be fastened or
held together. There is, it is true, an unwritten practice
which has obtained universal observance in particular
branches of pattern muaking; but in the newer fields into
which the art hes advanced and is advancing, thisunwritten
practice is merely in the process of formstion, which state of
things must continus %o long as casting is discovered to have
new arenas of application. A goodly store of well remem-
bered experience is therefore inyvaluable to the pattern maker;
and this being so, the quicker it is obtained the better.
Henos the learner should always keep a record of the work
which falls under his observation, in which record the sizes
and proportions of the work, the method of putting it to-
gether, the time taken inits production, and (if possible)
whether the castings were satisfactory, noting the defects in
the latter, if any, together with suggestions for the remedy
of those defects. A pen and Ink sketch of the pattern made
in the margin will add to the usefulness of the record, be-
sides accustoming the hand to muaking correct sketches and
elucldatiog the explanation. The operative’s intelligence
will bs much exercised in the shaping and buoilding-up of
patterns, depending as this does on the strength of the wma.
terial of which the casting is to be made,the strength of the
pattern itself, and the desirabllity of its molding well. Dr,
Andrews has well said (in the Kaglish Mechanic): ‘* The cor-
rect forms to be given to the materials employed in the con
struction of tools or machinery depend entirely upon natursl
pringiples. Natural form conslsts in giving to each part the
exsct proportion that will ensble it to fulfill its assigned duty
with the smallest expenditure of materinl, and in placing
ench portion of tho materisls under the most favorable con-
ditions of position that the circumstances will adwmit of,
Such natural form I8 not only the most economical, but,
strange to say, it Is always correct in every respect,und is in.
variably besutiful and lovely in ity outlines.”

I may pow mention the qualificutions necessary to en-
able sn artisan to become & good puttern maker: First, Au
the ides of the size and contour of the article or work re.
quired will be conveyed to him by drawlings, it is necessary
that he should be conversant with the principles of mechan-
feal and architectural drawing: sod it may be of grest ad.
vantage to him, though it lx not absolutely necessary, to be
able to make such drawings. It Is too often the case that
the apprentice pattern maker gains Lis knowledge of draw-
lng from the drawings from which he operates, which,
belog siwple In the first case and becoming complicated
only after the lapse of two or three yoars, makes the sc
quisition of u knowledge of drawing possible without either
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called upon in a new field of action, upon s description of
work different from that to which he has been accustomed,
he becomes timid, gets confuged, finds it necessary to ask
many questions upon and concerning various parts of the
drawings, and then does not obtain credit for the amount of
ability to which his skill in handling his tools perhaps en-
ttles him. Furthermore, & knowledge of drawing will en-
ablo him to learn his trade in a comparatively short space of
time, and give him confidence in, and a retention of, that
which he has already learned. Secondly. He should be per.
fectly familinr with the operations of the brass and fron
founder, as it 18 by him that patterns will be used to pro-
duce the required forms. The pattern must be so made
that & mold can be made from it, and that it may be made
in the most expeditions manner, The pattern maker, it
must be remembered, determines how the molder i to mold
the pattern, so that the latter is controlled in his operations
by the former. For the benefit of those who have been un-
able 10 devots suflicient time to the work of the foundery, it
will be necessary, as we proceed, to explain the operations
of molding different kinds of patterns, selecting those which
will best serve as a key to the whole. Thirdly. The pattern
maker must be acquainted with some, at least, of the prop-
erties of the metals of which the castings from hiy patterns
are to be made: such, for instance, as how they behave in
passing from the fluid to the solid state, the strains to which
a casting is subject during this transition, to what extent
those strains may be modified by alterations of proportion
or shape in the pattern, the shrinkage of castings, and the
alteration in form which takes place in the cooling of cast-
ings of various sizes and shapes. Fourthly. He should, if
possible, add to the above qualifications & general knowledge
of the manner of fitting up the different kinds of work for
which patterns are used.

With regard to the first requirement, it is not my purpose
to enter into the subject of mechanical drawing, which will
be found in a series of articles, written by Professor Mac-
Cord, and now being published in the SCIENTIFIC AMERICAN
SuprLEMENT. With regard to the second, I shall, as
already stated, refer to it hereafter. The third I shall
consider after I have treated upon timber and tools, and
the fourth can only be obtained by watchfulness on the
part of the student as to what is being done in the workshop
in which he is engaged. This latter may seem s trivial
matter; but I have on several occasions, by watching where
certain castings required to be most operated upon in the
machine or vise, had a pattern altered, making it apparently
of an incorrect form, with the result that the time necessary
to fit the work was reduced by one half. This subject, how-
ever, will be treated upon in its proper place.

Checking the) Fire Flend.

The amount of worry and anxiety, and consequent discom-
fort of living and the shortening of the term of life, cansed
by the apprehension of danger from fire, is enough to make
every one search diligently for safeguards. The danger of
loss of property is of course very great, and even the moder-
ate chance of loss of life should not be disregarded.

When the communists tried to burn Paris, they failed,
not because the fires were put out by engines of any kind,
but because the city was so built that it would not burn.
What must be the fate of an American city under similar
circumstances s easily foretold. Wae build fire traps, and
protect them by iosurance. But money, though a great
soother at times, can never pay us for loss of pesce of mind.
It oannot even pay us for the loss of those articles of daily
use to which we have become attached by long associations;
the many piotures and books which seem to us like old
friends, and, far dearer than these, the mother’s old arm
ohalr or the dead child's playthiogs, We cannot reconcile
ourselves to the loss of thess, and we ull long at times for
home in which they can be made ressonably secure to us,
We do not nsk for absolute safety. The world can seldom
give that. Wo nsk to have our treacherous enemy checked
and retarded, to give thme, at least, 1o get our priceless treas-
ures beyond his reach,

Much has been sald and written on fireproof construction,
and most of It ends with advice to employ cumbersome and
expensive work of iron, brick, and tiles, Butlittle has been
told to show how n comparatively cheap house ean be built
go that It will never burn qulekly, and so that the chances
of saving it altogether can bo Inoreased s hundredfold,

Before showing how this can be done, it may be well to
transoribe, for the benefit of those whose houses are already
bullt, & fow suggestions from the London Builder with refer-
once to the provention of fires,

* Keop matches In motal boxes, and out of the reach of
ohildron; wax matches are partioularly daogerous, and
phould be kept out of the way of rats and mice, Be caretul
o making fires with shavings snd other light kindlings. Do
not deposis sshes In & wooden veasel, and be sure that burn.
ing clnders nro extioguished before they are deposited.
Never put firowood upon the stove to dry, and never put
wslios or & lght under s stalronse, Fill fluld or wspirit (or
kerosene) lnmps only by daylight, and never noear a fire or
light. Do not leave s candle burniog on & buresn or chest,
Always beo cautious about extinguishing matches or other
lghters before throwing thom away, Nover throw a clgar
stump upon the tloor, or into a spit box containing sawdust
or trash, without belng certaln that It contsing no fire, Af.
ter blowing out a candle, never put it away untll sure that
the mouf has gone entirely out. A lighted candle ought not
to be stuck up agalnst a frame wall, or placed upon any
portion of the woodwork In a stable, manafactory, shop, or

any other place, Never eater a barn or stable at night with
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study or application ; but the result Is that, so soon as he is!

an uncovered light. Never take an open 1ight to examine &
gas meter, Do not put gas or other lights near curtains.
Nover take & light into & closet. Do not read in bed.

“Tho principal register of a furnaco should always be
fastoned open. Stove pipes should be at lesst four inches
from wood work, and well guarded by tin or zinc; rags ought
nover to be stuffed Into stove pipe holes: openings into chim-
noy flues for stove pipes which are not used ought always to
be securely protected by metallic coverings. Never close
up & place of business in the evening without looking well
to the extingulshment of lights and the proper security of
the fires, When retiring to bed at night, always see that
there is no danger from your fires, and be sure that your
lights are safe,”

To these good rules might be added : Never keep or leave
oiled rags or olled cotton waste in any place where their
burning could do any harm, They are more dangerous than
gunpowder. Always have an ax, one or mors buckets of
water, and & small baod pump available st all times to put
out s fire in its beginning. Do not allow sccumulation of
combustible rubbish sbout, especially in out of the-way cor-
nors, These directions may prove of use to thoss whose houses
are nlready bullt, Those who have yet to build need to be
shown how to use their material properly. The grest danger
in our present system of construction lies in the lnflamma-
ble nature of our building materials, and in the opportunity
given by the arrangement of partition walls and floors, un.
checked, unseen, and out of reach. Itis best, if possible,
to bulld outer walls of brick, and with judicious treatment
and at moderate expense they can be made to look attractive
even in the country. By masking s projection or offset inside
at each floor, an effectusl stop can be put to any passage of
fire up the inside surfaces; or if hollow or vaulted walls are
used, the plaster can be put directly on the brick without
using any wood. Bat if the outside walls are of wood, the
spread of fire can be greatly checked by filling them fuall, be-
tween the joints and against the outside boarding, with
brick and mortar or concrete, or any such incombustible ma.
terial; or if that expense is too great, they may be filled at
each floor, and for a short distance above. Then, by treat-
ing the partitions in the same way, there will be an unodb
structed channel or flue for fiame only one story high, and
stopped tight at top and bottom. The wood will hold well
and burn very slowly, even when only partially protected in
this way. In war times, soldiers used to build chimneys
with a cob house construction, of small sticks plastered in-
side and out with clay; and these frail structures would en-
dure the heat of roaring wood fires, simply because the
flame could not reach to envelop the wood. Protect s piece of
joist on two sides with plaster, and it will be very hard to
make the exposed flat surface burn long, and the charred
wood soon furnishes s sort of check to farther combustion.
And this is the correct principle to apply to the protection of
wooden houses. Cover the wood as far as possible with mor.
tar, and stop all circulation of air. Having pugged the walls
and partitions thoroughly, and treated the stairway in & sim-
ilar manner by filling in between the supporting stringers or
carringes with coarse mortar, we must next make the open-
ing around each chimney tight, where it passes through the
floor, by a filling-in of mortar, or by turning trimmer arches
against the surrounding timbers on the four sides.

The next valoerable point is the floer. In France, it isof-
ten the custom to cross-lathe the ceilings with lathes con.
siderably thicker than ours, and then to put & fat surface of
rough boards a short distance below the under surface of
these 1athes (supporting it by & staging), and to pour in from
above & mixture of plaster of Paris, which hardens into a
solid mass between the floor timbers and above and below
the lathing. When the whols is sufficiently set, the stagiog
is removed and the celling smooth finished from below,
Plaster of Paris is at present too expensive here for us to
follow this method in ordinary cases, but we have a very
good substitute in wire lathing. This is simply what is com.
monly known a8 coarse wire netting, which is nailed to the
furring strips of a ceiling, and may have coarse mortar
spread upon it from above and between the foor timbers,
The mortar is to be well worked up with & trowel against
the sides of the sticks, and then the under side of the wire
may be plastered in the ordinary manner from below. This
method unfortunstely costs about double what ordinary
lath and plaster do, besides occupying more time in con-
struction, Another and less exponsive safeguard, which it
is well to use in connection with this, or which may be made
» partial substitute for it, i3 to cover the rough boardiog of
the floor with about an inch in thickoess of ordinary plas-
torer's mortar, smoothed over, between Inch square battens
nailed to every other floor timber, to farnish a solid ground
on which to nall the upper floors, These battens are some.
times taken out after the plaster s hard, and their places
filled by fresh plaster, the whole surface covered with
shoathing paper, and the upper tloors nailed over this. The
roofs may also be treated with a coat of plaster or cement,
in which the slates should be firmly bedded while it is wet,
All theso precautions against fice are also useful to make
the house warmer, to deaden sound, and to help to stop
leaks, And they are all in one sense economloal, they may
savo expense in insurance, It is a good maxim in war to do
what your enomy least wishes you to do. The fire flend
oraves light woodwork, loosely arranged and full of draft

ohannels. Lot him find everything pugged solld with mor.
tar, Make him dig for every inch of wood he seeka to devour;
check him, hold him, worry him, oramp him o close quart.
ers, Then with a little presence of wmind, a strong arm or
two, and & fow homely weapons, you ean drive him 1o & cors
nerand finally destroy him altogether,—Jud. &, in the Hos

ton Journal of Chemistry.
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IMPROVED GRAIN o!.llllll:“l

aooom engraving s represented A new ma-
.32.“;:1 m;;:’::ut and other impurities from grain,
The material 1§ subjected to an air blast while passing to the
scouring device, and to another current afterward, whils
third current jackets the scourer and effectuslly removes the
dust, ste., which the rotating brushes and drum rods take
from the grain. The seouring apparatus Is tapered in order
to render the passage nnd to grain slower
and 8o to keep It for a longer time under
the oleansing process, The grain iz dis-
charged from the screon, A, Into the oy or
spout, O, and thence passes to the spout, B,
which conducts it to the scourer. Whils In
the upper portion of the spout, it is subjected
to an upward current of alr from fan, I’
(dotted lines) which escapes through the
openings where the spout, C, discharges Into
B, and lifts the dust, smut, and light sereen-
inge. The dust passes through I to the fan,
while the heavier screenings enter a vacuum
chamber, D, snd are removed through the
apertureat G.  AtHis avalve which serves
to regulate the admission of air to the cham-
ber. Ths soourer has a perforated case, I,
and an open upper head so that the grain
can pass to the'rods which form thedrum, J.
Below the Iatter is a series of revolving
brushes, K. The object of tapering both
brush and scourer, as shown, hns already
been stated. Outslde of the perforated case
fa & olose oase, L, the space between the
two ncting as & dust space, and is traversed
by air currents algo generated by the fan,
¥. This draft removes the impurities loose-
ned by the scourer and brushes. It enters
through passages at the bottom, provided
with suitable regulating devices, and escapes
through openings above,

The grain then passes off through spout,
M, into the suction conduit, N, and finally
into the stock hopper or bin, while the
screenings pass up the conduit, N, into the
vacuum cham ber, O, and escape at a lower
opening in the same. During the passage of
the grain through N, it is once more sub-
jected to & strong air blast in order to re-
move the heavier impurities, and the strength
of the current is regulated by means of the
valve, P,

The screen, A, is operated by an eccentric
on the main shaft, and an adjustable yoke
is provided to regulate its action. This
arrangement is so contrived as toallow the
shaft to be raised by the adjustsble stop bearers, Q, for ad-
justing the brush as the latter wears away. The entire ap-
;)mtns is run by a single belt, and is simply and easily ad-

The invention combines s large number of useful im-
provements, and is doubtless an efficient and valusble ma-
chine. Pstented Februsry 29, 1876, through the Scientific
American Patent Agency. For further particulars address

the Johnson Grain Cleaner Company, Foreston, Ogle county,
.

MILLER'S IMPROVED HOSE CARRIAGE,
We illustrate herewith s simple form of hose carrisge,

B 1 2 o

adapted to carrying hose from point to point for watering
gerdens, washing sidewalks or carriages, extinguishing fires,
and many other purposes, The invention is 8o plainly shown
in the engraving that little explanation is needed. It con-
sists of & reel journaled in the curved frame, the rear bar of
which serves s a handle, When disposed s represented,
with, 8 coil of 200 feet of hoge, it can be moved by a

Scientific American,

earriage. On arriving at the spot where the hose In to
be used, the whole apparatus is turned upside down, when
the ends of the frame rest on the ground, and the whoeels are
lifted clear, no that their axle becomes & real from which the
hose 18 readily unwound, Several of our manufacturing
establishments hinys one or two of these carringes on each
floor of their bulldings, ready for immediate use In case of

fire, About a farm where gardens and lawns are to be wa

JOHNSON'S GRAIN CLEANER.

will be found of especial convenience.

dress the manufacturer, Mr. Joseph A. Miller, Jr., Provi-
dence, R. L.

Improved Process for Silvering Glass,

Up to 1840 mirrors were silvered exclusively by means
of an amalgam, & process most destructive to the workmen
employed. An important step was effecied by an English
chemist, Drayton, who conceived the idea of coating mirrors
with a thin layer of silver, obtained by reducing an ammon-
aical solution of nitrate of silver by means of highly oxidisa
ble essential oils. This process was subsequently modified
by several chemists, but only became really practical when
M. Petitjean substituted tartaric acid for the reducing agents
formerly employed. The glass to be silvered is laid upon a
horizontal cast iron table heated to 104 Fah. The surface is
well cleaned, and solutions of silver and of tartsric acid,suit-
ably diluted, are poured upon it. Theliguid, in consequence
of a well known effect of capillarity, does not flow over the
edges, forming a layer a fraction of an inch in thickness, In
twenty minutes the silver begins to be deposited on the glass,
and in an hour and a quarter the process is complete. The
liquid is poured off, the glass washed with distilled water,
dried, and covered with a varnish to preserve the silver from
friction. The advantsges are evident. Mercury with its
ssnitary evils is suppressed ; there is a gain in point of cost,
as 60 to 75 grains of silver, costing about 20 cents, suffice
for 1075 gquare fest, which, under the old system, would
require 14 Ibs. of tin and the same weight of murcury A
few hours suffice to finish a glass on the new system, while
the old process required twelve days as & minimum. On the
other hand, the glasses thus silvered have a more yellowish
tint; portions of the pellicle of silver sometimes become de-
tached, especially if exposed to the direct action of the sun,
and despite the protecting varnish the silver is sometimes
blackened by sulphuretted hydrogen. M. Lenoir has happi-
ly succeeded in overcoming these defects by a process alike
simple and free from objections on sanitary grounds, The
glass, silvered as above, is washed, and then sprinkled with
a dilute solution of the double cyanide of mercury and pot-
assium. The silver displaces a part of the mercury and en-
ters into solution, while the rest of the silver forms an amal-
gam whiter and much more adhesive to glass than pure sil.
ver. The transformation is instantaneous. The amount of
mercury fixed does not exceed 5 to 6 per cent. The gluss
thus prepared is free from the yellowish tint of pure silver,
It is also less attacked by sulphur vapors and the rays of the
sun, in which last request it is superior to mirrors silvered

child, aod forms.a very light, useful, and convenient

by the old process.—Bulletin de la Socifté d’ Encourage-
ment pour I' Industrie Nationale,

tered and outbuildings protected from fire, this apparatus |12 by 20 feet.

Patented September 21, 1875. For further particulars ad- | mold.

[APRIL 22, 1876,
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Gold Mintng In the Binck iy,

Colonel Dodge has published a nosll work on the Black
Hilln reglon, desoribing the physionl festures of the country,
the goil, timber, climate, ete., and glving much information
respecting the preclous metals supposed to be deposived
there. There in gold in the hills, no doubt, but how much
I8 yot a question, The author thinks it 18 no place for poor
men  The mining In of such n nature that It requires oapi-

tal to cnrry It on profitably,
Tt has passed Into a proverb that placer ’
mining is the poor man's diggings, while

‘quartz’ mining s only for the rich. Placer
wining In the Black Hills will not pay the
poor man, unless he be a ‘heathen Chines,’

He may make a little money by securing a
olaim, selling it out to & man or company who
hag eapital to buy up many elaims, then look-
ing for and securing noother claim with the
same lotentlon and result, This is a poor and
precarious foundation on which to base a
living, No man orn make more than the
barest wages by pan.working a single claim
in the Blsok Hills. The placer mines, ag
weoll as the quartz mines, are bere only for
the rich man, and I would advise no poor
man to go into the hills with the expectation
of making money by mining for himself, Of
courge, he may be fortunate enough to strike
rich diggings and do well; but as & general
rule, he will make more money &s day laborer
for sgome wenlthy man or company than he
possibly can by working for himself on a
gingle claim. The reports of the enormous
woslth of the placer mines in the Black Hills
are the mont barefaced febrications, got up by
miners who wish to sell their claims. Money
ig to be made here by men who have sufficient
capital to buy up many claims along a creek,
gufficlent to warrant the expense of dams,
citches, and all works necessary for bydraulic
mining. If they bave already the meansof com-
fortable livelihood, poor men had better stay
st home, unless prepared to work on wages.
All this is said on the snpposition that the
Black Hills will, sooner or later, be opened to
the miner. Under present circumstances, in
addition to the disadvantages mentioned, he
is liable at any moment to be arrested by the
troops and sent from the hills & prisoner.”
— =
Culture of Asparagus.

W. H. Noble gives, in the Gardensr’s Month-
ly, an account of « garden lover who planted
on good, level £oil an asparagus bed of some

When its growth became strong, he year by

year covered it wi'h some two or three inches of good rich
Up through this shot tha stalks and crept the
roots. The method was followed up every season, with the
result of larger growth and product, till the bed became an
oblong mound of some 2 or 3 feet in bight, and & perfect
wonder in the quality and quantity of ssparagus furnished
for the table. That yearly blanket of soil was, my friend
thinks, the only culture or enrichment given. The bed was
never dug with fork or spade.

&
IMPROVED METHOD OF OBTAINING WATER.

A new plan of obtsining water, in rolling prairie lands
where a porous soil rests upon & bed of clay or other forms.
tion which resists the downward passsge of moisture, has
been patented through the Scientific American Patent Agency
(February 8, 1876), by Mr. Augustus Byraw, of Atchison,
Kansas.
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The engraving herewith given shows a section of a side hill
or prairie roll, with the device for collecting water in
position,

A perforated case, A, of metal or other suitable material is set
in the ground at the depth of five feet, more or less, where
the soil is moist, with a pipe, B, extending out to the surface of
the ground in & horizontal direction, or with & slight down-
ward inclination. With this arrangement the water in the
soll will collect in the hollow case, and will flow out through
& pipe, and may be received in & trough or other convenient
receptacle. The water, the inventor claims, forms natural
courses heading to the case, and will bave a continuous
flow. This will epable farmers in Kansas and in other States
where the land is of & similar formation to obtain & supply
for watering their stock, and for irrigating purposes, without

the trouble and expense of digging deep wells and pumping
up the water with windmills or other mechanism. -
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THE RED FIRE FISH.

The singularly weird.looking fish shown in our engraving®
In & vative of the Indian Oocean, and the race Is represented
in all parts of the tropical seas of the eastern hemisphers,
on the cossts of Afries, India, Ceylon, New Gulnea, and
Australis, 1t Is much prized as food by the natives of Coy-
lon, the flesh being firm, white, and nutritious. The color
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to the Russian circular ironclsd, already described and
illustrated in these columns. On behalf of the government,
It was stated that the recently bullt vessels, of all calibers,
weore especially constructed with a view to thelr passage
through the Suez caoal. Ample dock sccommodation is
already provided at Portsmonth, and additional docks are to

be constructed at Devonport and in Ireland. It was sug-

of the fish ix & pinky brown, barred with darker brown,
the bead is redder than the body. The .
pectoral and dorsal fins are very large,
and crossed with black bars; the ven.
tral fin is black, spotted with white;
and the other fins and the tall are light
brown, spotted with black. There are
nine or ten spocies of this genus, and
the usual sixe is seven or elght Inches
In length. The singular development
of the dorsal and pectoral fins has glven
rise to an idea, in the minds of some
naturalists, that they were used for the
purpose of flying, This, however, is
now known to be a mistake, as the rays
of bone which carry the membrane
which joins them are not sufficiently
supported by the osseous system proper,
and are therefore too weak for such
use, Indeed the purpose of this abnor-
mal form is unknown, and it adds one
to the many thousands of curious prob-
lems which make comparative anstomy,
especially of fishes, so fascinating a
study.

The Cingalese have a belief that the
thorny prickles of this fish inflict in-
curable wounds; but although this is
an error, the fire fish is a formidable
antagonist, and one which bathers and
swimmers near his habitat will do well
to keep clear of. The skeleton of this
fish is one of the most remarkable
known to Science its osganization be-
ing very complex; and it will well repay investigation by
those who can obtain a specimen.

THE FILAMENTOUS GURNARD.

The family of fishes known as friglide or gurnards are in
many ways remarkable. Their colors are generally beauti-
ful and often singularly brilliant; and their forms are
various, some of them being almost repulsive. They are
not strong swimmers, and therefore remain mostly in deep
water; but some of them have large pectoral fins which

gested in the course of the discussion that, Jooklog to the

THE RED FIRE FISH—-(PTEROIS VOLITANS)

dangers of accidental collision of vessels fitted with rams,
movable rams, to be used only in time of war, should be
constructed.

Horse Power and Fuel Equlivalent of Storms.
The Bulletin of the American Iron and Steel Association
says: “One of the most severe wind storms prevailed
throughout a large portion of our country the week befors
Iast, extending probably 500 miles. It is stated that it ex-

erted a pressure of 80 lbs. per square foot, or } lb. per

Steam Domes on Hollers.

Mr. Thomas Hoge, of Waynesburgh, Pa., in commenting
on our answer on this subject on page 171, current volume,
states that, after many years' experience with boilers of all
kinds, hie is unable to find any practical sppreciable adven-
tage in the use of steam domes,

“Small-necked oast iron domes, so much used on portable
bollers,” he states, ‘* are of no use so far as dryness of steam
is concerned, even admitting that large-
bottomed opes are; and domes are
generally placed in sbout the worst
place on the boiler to secure dry steam.
Steam should always be taken from the
back end of the boller, or at the fur.
thest possible place from where the
most of the steam iy generated,

** My experience and reading have led
me to have less faith In the steam gen-
erating power of flues and to bave more
in thet of the fire box or of the two or
three rings of boiler immedistely over
the fire, in stationary boilers. The
greatest smount of ebullition taking
place from the fire box, there evident-
ly will be the greatest amount of foam,
spray,or water in othier form, earried up
with the steam, its upward current there
being greatest; and the dome being
gradually set right over this point, wa-
ter goes directly into it with the cur-
rent of steam;and if the neck or en-
trance to the dome is small (makieg in
effect only a large swell in the steam
pipe) the curremt of steam will there
(in the neck) be =o strong that no par-
ticle of water can ever descend through
it while steam is being rapidly used,
the only time when priming occurs. I
believe that, usually, three fourths of
the steam made in s boiler is made in
the first third or balf of the boiler. If,
instead of drawing it off here, it were allowed to pass slow-
1y bsck to the back end, and there enter the steam pipe, we
should, in effect, convert nearly all the steam space along
the top of the boiler into & steam dome ™

The Use of Glass by the Chinese.

At the last session of the Commercial Geograpbic Com-
mission, of France, held in Paris, M. Edward Répard, a for-
mer delegate of the Department of Agriculture and Com-
merce for the extreme Eastern countries, made the follow-

enable them to leap from the water, and endure the air fora
brief space. The mouth is mostly large,
and the aspect is frequently repul-
sive,

The filamentous gurnard® (pelor fila-
mentosum) is an instance of the caprici-
ousness of Nature, being one of the
strangest and most eccentric forms to
be found in the annals of ichthyology ;
the head appears to be crushed out of
shape, and is hung with scraps of de-
pending skin. The body is armed with
formidable looking spines, which are
not suggestive of any purpose but that
of self-defence, This gurnard is found
in large numbers on the shores of the
Muauritius, Its color is a light grayish
brown, mottled with a dark shade of
the same hue, and it is minutely spot-
ted with white dots. Its usual food
consists of crustaceans and molluscs,
but pieces of cuttle fish have been found
in its stomach. Possibly, the dreaded
octopus has here found an enemy dan-
gerous to meddle with, and one whose
voracious appetite and defiant digestion
may mske him terrible in attack,

Sham Cofleo.

We learn from a statement in the Journal of the Chemical
Society that sham coffee Is manufactured from tough dough,
squeezed into little molds and baked until the color becomes
dark enough to deceive the eye. Real coffee berries, when
small and worthless, are improved in color by rolling them
ahout with leaden bullets in acask., The green berries, too,
are treated by a coloring matter. In coffee sold ready ground,
the difficulty of detecting adulterntions is greatly Increased ;
beans, beet root, carrots, and carrotlike roots are ronsted
and mixed in large quantities with the genuine artiols, In
the south of Burope, espeoinlly in the provinces of Austria,
figs are roasted in enormous quantities and sold as coffee.

The British I-ronnl-d Fleet,

A discussion recently took place in the House of Lords,
relative to the constitution of the ironclad fleet. Lord Dun.
sany moved for statistics as to the draft of water of the present
sea-going ironclad vessels, enpecislly with regard to their
eapability of passing through the Suez canal; and he onlled
attention to the necessity of adequate dock accommodation
for these large and heavy ships, Ho also stated that Italy
is now haviog built some 100.tun guns, and armor plates
of 22 Inches thickness (a8 described In our last issue) are now
being rolled for the same government, Attention was called

*The engravings are selected from the Rey, J. G. Wood's **llustrated
Natursl History.'!

square inch, and traveled at the rate of sixty six miles per

THE FILAMENTOUS GURNARD —(PELOR FILAMENTOSUM.)

hour, It is interesting to estimate the force of such a
storm, and the resulting figures are truly startling, There
are in a square mile 27,878,400 square feet, or 4,014,480,600
square inches. Assuming that the pressure of the storm
was exerted for a half mile of vertical hight, we have for
ench mile in width of the track of the storm an area of 2,-
007,244,800 square inches, upon which the storm acted with
a pressure of 1 1b., and with a speed of 5,800 feet per min.
ute, To find horse power we have the formula:
Aren in Inches X pressure in 1bs. X speed in feet per minute,
83,000 X
Aud our calculation becomes
2,007,244,800 gquare inches x } 1b. pressure X 5,800 feot.
33,000

which gives, as a result, 70,557,700 horse power developed
for ench mile of breadth of the track of the storm. To
produce the same horse power, with improved engines con-
suming but 2 1bs. of coal per hour per horse power, would
require 63,000 gross tuns of coal. Assuming, as above, the
track of the storm to be 500 miles wide, the hourly con-
sumption of corl to generate an equal power would be at
lonst 81,600,000 gross tuns, or one and & quarter times the
annunl product of the entire anthracite coal reglon,

OWING to the large demand for WRINKLES AND RECIFES,
the publisher has been obliged to issue a third edition. Bee
adyvortisement on another page,

ing interesting communication: “ The product of msnufac-
tare which I submit to the Commis-
sion is as little known among usas is
the process employed in its manufsac-
ture, which requires great dexterity.
The specimen I exhibif consistsof a thin
Inyer of colored glass, which appears
to have been cast over a sheet of lead,
Its production is a branch of industry
which flourishes in many parts of the
great and industrious city of Canton,
and is practised in many places, even
in the streets and ia front of the houses,
on a small scale,

““ While in India and Burmah I was
often surprised at the lustrous appear-
auce of the domes on the Buddhist tem-
ples, which were covered with curved
plates, colored violet, green, ete., or
white and yellow, looking like bright
silverand gold ; and at a distance show-
ing, with surprising brilliancy, & light
having the appearance of an electric
light, especially when seen from the
sea. I was also often surprised to see
the Chinese glassblowers, whose labor
is ill paid, and who, notwithstanding
this, show very remarkable results in their exercise of this
curious industry, and who make these brilliant and multi-
colored plates while exposed to wind and weather,

‘“A fewdays ago, I sent specimens of this singular pro-
duct to M. Robers, the able director of the S&vres porce.
lain works, and also to thesavant M. Clemendot, whose thir.
ty years service in the direction of our principal glass manu-
factories has made him the most competent man now in this
line. Iam confident that, thanks to these men and their in-
vestigations, we will be ablein a short time to see the effects
of such reflected lights in the ornamentation of kiosks and
domes of various buildings, in the wanufacture of reflectors
for headlights, coast lighthouses, street lamps, and several
other useful and practical purposes.”

Anclont Trademarks.

Examples of the practice of using trademarks, to show the
workmanship of various manufactures, have been discovered
at Herculaneum, such signs having been in vogue among
bakers and others. In modern times similar tokens have
been adopted in textile and various other fabrics. The
trademark is & recoguized part of the system of commerce,
by which & guarantee Is given to the purchaser, and a legiti-
mate protection afforded to the manufacturer. Itis upon
the uniform good quality of manufaotured commodities that
any forelgn trade depends for its continuance; and (as the
Textile Manufacturer, s London journal, says) it s in such

cases that the use of trademarks is most useful,




© The New York Academy of Sclonces.
 f'he chemical section of this woclety met on March 27,
Professor A. R. Loods in the ohair,
Mr. C. Chamberlaln exhibited several magnificent speci-
‘mens of
AMAZON STONE,
from the collection of Professor A. E. Foote,of St. Louis,Mo,,
who is now in Philadelphla preparing to exhibit the minorals
of the Now World to our foreign guests at the Centennial.
Amazon stone is & variety of orthoclase or potassa felspar, of
a bright verdigrls green color, and quite rare, These speci-
mens were brought by Professor Foote from Pike's Pesk,
Col. The crystals were remarksbly large snd perfect,
while the color was unusually brilliant. The same gentle-
man exhibited & crystal of beryl found by himself in 50th
street in thiscity, Also a perfect orystal of datholite, § inch
long, from Bargen tunnel, and & specimen of petzite or tel-
Juride of silver, brought from Colorado by Professor Foote,
Dr. H. Endemann exhibited and described & new form of

apparatus for the

QUANTITATIVE DETERMINATION OF ACETIC ACID

in crude acetate of lime. It consisted of four glass tlasks
connected by gless tubes, the first and last being provided
with safety tuves. The first £ask is filled with water; the
substance to be anslysed is placed in the second flask along
with a sufficient quantity of phosphoric or sulphuric acid.
The third and fourth flasks, which are at some distance from
the second, and at a lower level, contaln & known volume of
& standard sods solution. A gentle heat is applied to No, 2,
steam is generated in No 1 and passed into No. 2, and drives
out sll the acetic acid, which distils over into No. 8§ and is
absorbed by the sods, The distillation is complete In 15
minutes, and it is only necessary to triturate the soda solution
with the standard acid to ascertain how much of it was neu-
tralized by the acetic scid, and then from this to calculate
the quantity of acetic acid.
Dr. Elwyn Waller, E. M., read s paper on

MILK AXD THE LACTOMETER,

in which were emoraced most of the facts contained in the
editorial on *“ Milk and its Adulterations” in our issue of
April 1. Dr, Waller has analysed a large number of samples
of milk for the Board of Health, and in almost every case
found that the only sdulterant employed was water. The
speaker detailed his experience,and gave figures to prove the
unrelisbility of the method,oncs strongly advocated by a city
chemist, which was to shake the milk with s given volume
of caustic potash, add acetic acid, heat, allow to cool, and
read off the amount of cosgulum formed, from which the
quality of the milk is calculated by means of tables prepared
for the purpose,

An animsted debate took place at the close of the paper,
between Drs. Waller, Doremus, Falks and others, during
which the hour for adjournment arrived, and further discus-
sion was postponed till Monday evening, April 10, at which
time Mr, Mott's psper,on & comparison of the milk of the
Alfrican and Cancasian races, will also be discussed.

The Odors of Conl 011,

The refinement of crude petroleum I extensively carried
on in the vicinity of Hunter's Polnt, N. Y. s locality situated
opposite the center of New York city, directly across the
East river. The distance of the oil works is a little over a
mile in & direct line from this metropolis. Fora long time
the inhabitants of the northerly portion of the city have com-
plsined of bad health, due, as they nllege, to foul odors that
swept across the river from thess works, A bill is now be.
fore the legislature, intended to effect an abatement of the
nulsance Professor Charles F. Chandler, President of the
Board of Health, a well known chemist, is of opinion that,
at & trifling expense, chemistry can furnish means for the re-
moval of the odor, i persons complained of will only take
the trouble of using them. That the men at work in these
factories do not mind the smell does not prove that sensitive
women, young children, fesble convalescents, and prostrate
Invalids do not suffer from it. In a clvilized community,
the principal, a8 it is the most beneficent, purpose of Inw 1s
1o protect and help those whose struggle for existence Iu
hard. As for the objection that persons living near the fac-
torles do not complain of the smell, it is well known that
such odors ascend perhaps one hundred feet from thelr
sourcs before is they begin t diffuse themselves: and that
grest condensation or compression of odors often lessens
their power—na bag of musk, for example, Is not nearly so
fragrant as it 1s in the handkerchiof that has lain beside it,

The cause of this nuissnce, sald Professor Chandler, s
simple enough. Crude petroleum Is s liquid of dark, green-
ish brown color, and of sn offensive odor, and must be re.
fined before It s suitable for household use. The process of
refining is threefold : First, the lighter oils, which are dan-
gerously Intlammable, and the heavier olls, which are not
inflsmmable enough, are distilled ; secondly, the product re
malning after disillation is agitated with sulphuric acid in
order 10 remove a portion of its eolor, and all ity disagreen.
ble odor; thirdly, the oil thus refined Iy again agitated with

an alkall, either caustic sods or ammonis, In order 1o neu.
tralize all traces of the sulpharic acld. After the second of
these processes there Is loft a dark, tarry sediment called
sludge acid, of an exceedingly disagreeablo odor, and It Iy of
this odor that the people of & large part of the city are now
complaining.
The effects of Inbaling 1t, sald Professor Chandler. are
different from those following the inhaling of any odn;r :h?;:
produces or tends 0 produce nauses. The appetite is im
paired, and the genernl tone of the system Injured, It can

Scientific dmevican.

rarely be proved that any particular odor causes any particu-
lar disease. But the body becomes degenorated, and the
pealo Is turned ngainst convalescence,

It is not quite certain whether the nulsance originates with
the petroleum factory or with the fertilizer factory near it.
The sludge acld which is made in the former ls sold to the
Intter, where it is poured over spent bone black and other re-
fuse animal matter in order to produce various sorts of artifi-
clnl fortilizers, *‘In any ease,” sald Professor Chandler,
““gither party can entirely prevent the disagreonble odor, were
they so inclined."”

[(Yor the Selentific American, )
THE HORTICULTURAL HALL AT THE CENTENNIAL
EXHIBITION.

The interior of Hortlcaltursl Hall greets the artistic eye
yery pleasantly, and promises to be, so far s architectural
benuty 18 concorned, one of the most attraotive parts of the
Centennial Exhibition, The four foreing houses, two on the
north snd two on the south side, are nlrendy partially
stocked with trees, shrubs, ferns, and plants, the smallest
plant among which is most notable for Its rarity. Itisa
parasite which has attached itself to the petiole on & pyre-
thrum. Our epgraving represents the plant and parasite,
the latter having two colls wound closely around the petiole
or stem just below the leaf, sustaining itself by several
small spurs with which it has pierced the petiole, and which
are plainly visible from the semi-transparent nature of the

ﬂ stem, The parasite it-
, solf Is of a reddish

/ brown color,and might
A ensily be taken for a

ploce of fine twine,
were It not for its soft
and sappy appearance.
It has coiled itself
about the stick in the
pot, and is at present
about a feot long,hav.
ing no signs of leaves
other than two short
spurs or stipules which
are cordlike and of the
same color and diame-
ter as the trunk. Mr,
Thomas Mingey, the
urbane head gardener
of the hall, informs us
that his lengthy and
varied experience has
never afforded him a
similar curiosity upon
guch an order of plant,

The pyrethrum is
one of the numerous
orders of chrysaunthe-
mums, which also in-
cludes the ox-eye, dai-
sy, fever few, and corn
marigold. The pyre.
thrum is an anoual
plant, having flowers
about 6 Jines in diam-
oter, with a white ray: others of the same class, however,
vary from & golden yellow to the various shades of red. It
is indigenous to Europe, Asia, and North Africa; it was in-
troduced into Eogland as a medicinal herb, and has become
naturalized in some parts of that country, It runs from one
to three feet high, with leaves pennately divided into broad.
lobed segments,

The parasite is, we think, of the genus cuscuta, or, as it
is called in England, ‘““dodder,” of which there are in that
country five native species, which grow upon hops, flax, and
nottles. They appropriate the sap of the plants on which
they live, and frequently kill them. They belong to the
second order of the fourth class.

Botany affords us no more interesting order of plants than
the parasites. In tropical climates, they grow in great pro-
fusion, and attain large proportions; in cold climates, the
classes are fow and the sizes diminutive. Among the most
remarkable is the genus epidendron (in the 20th class,
gynandria, of Linnwus) one species of which, called flos
aeris, or flower of the air, is found in abundance in the Kast
Indies beyond the river Ganges, and it grows and even
blossoms in the air, when hung up, without attaching itself
to any solid body, The perfume of the flowers is so delight.
ful that the inhabitants suspend it from the ceilings of thelr
rooms, where It will vegetate for years.

Mirbel, the French botanist, says that in North America
there are parasitical troes which grown on other trees: the
long roots of the clusia rossa (rose colored balsam), a parasite
of this kind, descend from the summit of the trees upon
which they grow to the ground, and then sometimes become
ongrafted Into ench other, and are then covered with the same
bark, so as 10 form an lmmense case in which the trunk of
the stravger tree, supporting the clusia in the air, is en.
closed.

Among the other plants and trees already in Hortleultural
Hall is a fine specimen of monstera deliciosa, bearing s fruit
similar in flavor to the pineapple. Nearly all other trees of
ita class bear polsonous frult, A large mango tree is bear.
lng frait, which is & somowhat rare occurrence in a hot-
houss, A South American mahogany tree Is noticeable for
having an unusually clean stem. There Is & very fine spe.

cimen of the camphor tree In one of the forcing houses on
the south side of the hall. Joseph Imeﬂng. of Philadel
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phia, exhibits a collection of orange and lemon trees, so full
of fine fruit that the boughs bend from its weight, The
lemon trees have ripe and green frult in profusion, and of &
lze rarely seen upon them. The trees bearing them have
wlso now blooms, side by side with the fruit, The gard.
enor snys that he never saw such fine specimens, even at
Hampton Court in England,

Two excellent specimens of the cybotium, from the Sand.

wich Islands, are noteworthy, both for thelr size and healthy
appenrance. The mat.like bark contalns a profusion o
pockets filled with the delicats golden colored and silky
fiber for whick this tree is famous. One of the hot-houses
on the north side of the hall is pervaded with the delicious
perfume exhaled by four specimens of the malurina odorata,
whose small, yellow, buttercup-like flowers gracefully hang
their heads as if at their orisons,
Amopg the trees and plants most notable on necount of
thelr slze nre & cocos tree, a cinchonn or Peruvian bark
treo, n camphor tree, an aravcaria Braziliensis, & Japanese
mespellus japonica (bearing an edible fruit), and a Dicksonia
or treo fern, Josnua Rosg,

Tur government of Newfoundland has & characteristic
emblem upon its postal stamps, & hungry-looking fish swim.
ing in the sea, its mouth open, eyes expanded, snxionaly
senrchiong for prey.

Becent Dmevican and Lorelgn Ratents,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED ROWLOCK.
Franoesco Rosetl, New York city.—This consista in combining a
ball with the oar shart, so that & ball and socket jolot can be em
ployed (o the rowlooks. It nlso consists of a contrivance of the
sooket to turn the oar around to the line of the gunwale of the
bont and to lock It in that position; also, to lock the oarin the
gooket, 80 a8 to hold It while not in use.

IMPROVED SEATE SHARPENER.

Willlam H. Fisher, Selin's Grove, Pa., assignor of one half his
right to Charles K. Fisher, same place.—This is a device for sharp-
ening skate runners, which may be readily carried in the pocket.
A fine crosscut steel file is placed in the body of the implement,
and secured rigidly in position. The file is made flat on one side
for sharpening flat runners, and convex on the other for sharpen-
ing runners with a groove or gutter. A second crosscut file of
conrser grain serves to remove the rough edge, while the finer
grained file gives the fine edge or finish to the runner. Therels a
sultable guide flange and adjustable gage.

IMPROVED BOOT JACK.
George W. Phenix, Noew Brunswick, N J.—This boot jack Isso
constructed that it may readily be folded into a small compass,
and conveniently carried in the poosket or in a traveling beg. It
s formedof two hinged and one pivoted parts, constructed so, as
when folded, as to give no additional thickness.

IMPROVED MACHINE FOR TRIMMING CIGARETTES.
Andrew Montes, New York city.—This invention consists of a
spurred endless belt that feeds the cigarettes from a hopper to the
revolving trimming knives at the eides of the belt, and then de-
livers them over an inclined end plane to a suftable receptacle.

IMPROVED SPRINKLING ATTACHMENT TO BAKING MACHINES

Alexander Rannie, Palmyra, N. Y.—This consists of a nozzle,
arranged over the way on which the pans pass Into the oven, for
molstening the cakes with fine spray as they pass along, the said
nozzle being construocted with very fine perforations in the lower
end,

IMPROVED CONNECTING POSTS FOR ELECTRICAL APPARATUS,

Jorome Kidder, New York olty.—This consists of a sliding collar
and a spring on the post under or over the conductor to be used
{nstead of the ordinary binding screw for binding the conductor.
The spring presses the collar sgainst the conductor. This binder
has the advantage of being operated quicker than the gcrew, and
it cannot be detached and lost, a5 there 15 & nut on the top of the
post which prevents It from coming off,

IMPROVED BOTTLE STOPPER.

Adolph Luthy, Now York olty.—This stopper Is easily opened and
closed, and is retained when in open position in such manner that
it does not interfere with the pouring out of the contents of the
bottle. It isapplied by an eye to an extension of the wire neck
band, and closed by a yoke that slides in a curved slot of the stop-
per cap plece. Tho yoke s centrally indented or bent, to carey
the stopper in position.

IMPROVED TOY PISTOL,

Samuel D. Goodalo nnd Dexter €. Goodale, Du Quoin, I1L—This
Invention consists of a toy gun with o slotted barrel, that guides
a plece of onrd paper propelled by the notion of a spring hammer.
Sald hammer {8 attached to a slot at the breech of the barrel, re-
tined by acatoh, and released by a trigger. A practical applica-
tion of tho device may be made for the purpose of throwing mes-
ruges on board of passing stenmships, also to the delivery of lm-
portant dispatohes on bonrd of passing ritlroad trafos.

IMPROVED LAMP-LIGHTING DEVIOR,
Frank L. Camm, Drooklyn, N, Y.—This Invention consists of i
tube fitted In the burner, 10 as to direot tho matoh up to the wiok
when Inserted from the bottom of the burner, It Is provided at
tho upper end with tooth, across which the tip of the matoh W
forocd, vo as to bo fired by them.

REMEDY FOR DISEASKS OF TILE THROAT AND LUNGH.

Eilen Hohrer, Monmouth, Otegon.—This remedy is composed of

tnotures of consumption root and mountaln balm, prepared with

sirup, Ttis clalmed to bo eMoaclous in the malndies mentioned.
IMIPROVED 8TILY, et

V. Wravmont, Jr, Dallas, Texas.~This invention relates to &

means by which a boy's stilt may be quickly, casily, and securely
fastened at different elevations standard, and consists 1o
conbeoting with the standard a ot e

gether form a lever by which & rapid and convenlent

s made.
IMPROVED INSTRUMENT FOR FILLING TRETH.

Carl D. Ludwig, Houston, Texas.—Aftor insorting & cement il

i 1o & tooth, this Inventor o ‘
lustruments made of hlo,mm are ey um.:‘! :
um.uam-»unwmamuumnuh&'m o
Is repoatod and the flling s rubbed gently until it
polish on the surface, which polish is
ahor of agate or_polished stool. Tho

And as burd as marble when the patient

ndjustment

 -‘,'~'*;‘._ o

-
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‘ IMPROVED COAT IANGRR,

E Sahouer, Now York olty.—This consists of a hanger %
leathor or almilur matorial, provided with ond mountings and wiro
bent oyos, to be uttuohed to the cont or other urtiole. Thoso form
A noater and u moro durablo devico than the coat hangors gonorally
in use, and may have tho name of the tallor printed in gold lottors

IMPROVED MACHINE FOR COATING PILLS,

Willlam N, Clark, New York oity.~This machine conslats of a
rovolving oylinder with rows of rudinl noodles so weranged {n con-
noction with a movablo pill teay that the pllls wre ploked up by
the neodles by the Jolnt rovolving mation of the oylindor and the
for'lrdmo:::om Tho pllls are then dipped Into the
conting solution, y Aftor belng dried, strl, from the needles
by sliding clearor ploces, ot

IMPROVED GAS LIGHTER VOR STIEET LAMPH,

Jumos Chapman, Bt John, New Drunswiok, Canada, —This s o
novel arrangemont of a lantern on the end of a rod, so that when
mnlomm Over o gus burnoer the flame of the lamp may gnito

LA

IMPROVED METHOD OF PACKING MATCHES,

Josoph Kayser, Now York olty,—~This inventon consists of a
strip of papor that is orimped or corrugnted by suitable machinery,
and provided at the upper edgo with any suitable friction cover-
Ing. Tho matohes ure placed Into the corrugations nnd secured
tightly by a flat oloslng steip, glued over the intermediato fuoe parts
of the orimped strip,

IMPROVED PERFETUAL COUNTING HOUSE CALENDAN,
Frederick W, Luttgen, Now York ofty.~This oalendar conslsts of
transfernble monthly tablets, printed without the name of any
month, and arranged in 4 case, baving within It twelve or more com-
partments. There is a perforated plato with twelve or more open-
ingn for tablots, and haviog the name of & month formed upon the
fuoe of the plate, one ndjolning ench opening.

IMPROVED HEEL SUFPORTER FOR RUDBER SIOKRS,

Martin Book, Conyngham, Pa.—This 1s a little wire supporter
for holding up tho hoel of an {ndia rubber shoe, to prevent it from
slipping down at the heel of the boot. Baid wire is contrived to
stiok into the heel of the boot by polats, from which it extends up
along the heol of the boot a little higher than the shoe, and has a
stud near the top, projeoting through a hole in the shoe and hold-
fog it up.

IMPROVED IRON JTEATING ATTACHMENT FOR STOVES,

Edwin G. Adawms, Coboes, N. Y.~This attuohment for heating
soldering and othor lrons is designod cspoclally for oll-burning
stoves, but may bo used with advantage with stoves burning other
fuel. A casing, made with a flaring lower part and a contracted
upper part, is provided with a heatiog ohambor made close except
at 1t forward ond, and with a smoke pipe to adapt it to bo placed
over the fire box of the stove. A ocap 18 provided, made larger
than the pipe, baviog its lower end connooted with the pipe by a
ring plate, and havipg its closed upper ond perfornted without
the sides of tho said pipe. By this construotion, should a blast of
alr strike the cap, it will cushion (tself upon the air in the riog
chamber of the sald cap, and will not blow into the pipe to impede
the draft, but will rather Increase tho draft, The draft belog ad-
mitted at the front of the stove, the famo will incline to the rear-
ward, 50 that its groatest heat will be around the innor part of the
chamber, where the point of the soldering iron ls.

IMPROVED BALE TIE.

John M. Brandenburg, Fort Motte, 8, C.—This invention consists
in the bale tie provided with throe slots, and with the lugs upon
the ends of its side edges next the siogle slot. It 18 bardly possible
to convey & clear idea of tho mode of attachment, though the
same s very simple and easily secured. The loop of the free end
of the band {8 first passed into s cross slot of the tie, and then,
after other adjustments, 4 novel brace, designed by the same in-
ventor, tightens the whole.

IMPROVED FARE REGISTER,

Joseph G. Moody and Edwin E. Glaskin, New York city, and
Theodore Miner, Brooklyn, assignors of one half thelr right to
Eugene F, Daly, New York city.—This Invention consists of one
or more sliding and revolving face buttons and dlals, according to
the different clusses of fares to be collected, Sald revolving dials
are thrown by suitable cog wheel mechanism and pawl detents
Into gear with cog wheels mounted loose on a central bearing,
opernted by a swinging lever and spriog pawl, in such a manner
that the turning of the dinls and the olioking of a bell ure produced
at the pame time, and the gear connection of the dial cog wheols
then interrupted. The device Is ineapable of work when the re-
quired depression of the sliding button and the swinging of the
lever is not jointly attended to. The revolutions of the dials ure
reglstered by a differential gear connocted therewith,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED TUG BUCKLE,

william J. Darr and John W. Bowman, Leon, Iowa, nssignors to
themaelves and Alonzo Robbins, samo place.—This Invention con-
pists of & buckle made with tongues, in line with each other and
with the length of the buckle, nod in the bull made with lugs upon
tho rear parts of its slde bars to rest ngainst the side bars of the
buckle frame, This construction I8 oluimed to ennble the tug to
bear without splitting as muny times tho strain that would split it
with u single tongue buckle as there are tongues used.

IMPROYED WAGON END GATES,

Samuel ¥. Adair and Evan K. Adalr, Oasis, Towa.—~This consists
of steap cleats for gulding the end gate, In conneotion with
swinging cam hooks pivoted to tho same, that enter staples of the
olents, and lock the gate securcly theroby.

IMPROVED SASH DALANOE,

Wilson E. Facer, Toronto, Ontario, Conada,~This invention re-
Intes to cortain improveoments in that cluss of sash balanoos, in
which the tension of a coflod band spring operates through a
toothed wheol and a ok bar on the window sash to balance the
same; and it conslsts fn the peculiar construction and arrmoge-
ment of devices for locking the wheol, and thus holdiog the win-
dow sash Inany desired position against the unoven tenslon of the
spring, or the attompts of burglirs,

IMPROVED SHUTTER WORKER,

Abrabum W, Scaver, 24, Northborough, Mass.~This conaluts of
blind bungings, which are so constructed as to enable the blind
to be opened and closod to any desired oxtont, and locked In place
when adjudtod, without its belog necossary to ralso the sash,

IMPROVED FASTENER FOR THE MEETING HAILS FOR BABHES,

John J. Dinnun, New Hiven, Conn~This in vontion conslsts of a
pivoted locking plate, thut s thrown noroes tho sashes by o nwing-
ing and spripg-noted bar that bears, by a cum, on a reoess of the
looking plute., Tho latter has nshoulder and guard to embrace
und retain the hundle securely 1o closed position,

Scientific American,

IMPROVED APRING FANTENER POIL CATULIAG ES,
Feanklin Miller, Indianoln, 11LThis constats of u soat blook and
nonp plate of peoullnr consteuotion, for mounting and seouring
tho springs of carclagos on the axlos. The now foutures nre malo-
1y bolt hole projections of both plutes, which ure extended boyond
the faoes, to prevent lateral movemwont of the springs.

IMPFROVED WHIFFLETRER,

Poter P, Kung, Florence, Towa, —This Is & new devioe for connect-
ing the tugs with the ends of the whitotree, One arm of o V-
shaped rod passes through o lug, and (s rotruoted by s special
spring, Thoe other arm passos through two lugs und the eyo of the
tug, sald tug belog between the lugs. The spring can bo com-
pressed anough o enablo tho wrm to bo drawn out fur cnough to
allow the eye to be nserted and withdrawn.

IMPROVED COMBINED REIN HOLDER AND WIHIF MOUCKET,

John W, Weddel, Mount Carroll, Md.—In this device, the whip 1s
beld o a sockot having one side movable, and ucted on by a spring
which causes It to clamp the refos. By this construotion, n whip
sockot and reln holder aro comblined in one dovice,

NEW AGRICULTURAL INVENTIONS,

IMPROVED EPIKE FOR THRASILING MACHINES,
Chrlstopher Wilde, Canton, O, This Invention conslsts in spikes
for thrushing muchines, formed of wrought fron, fuced with steel
upon thelr forward edges nnd hoads, in ordor to roulst wonr,

IMPROVED MIDDLINGY PURIVLIER,
Albon Groenloaf, Kingston, Wis,~I'his |1s 0 now nerangomoent of
passages, sloves, and fans for puclfylng middlings by the com-

pound sctions of gravity, suotion, and blast curcents of alr and
sloves,

IMPROVED FLOW,

Eugene R. Knight, Omaha, Nob,—This ists in the application
of a colter, bont horizontally to the width of furrow, and turned
up at the outer end to & mold bourd made of rods. This s claimed
to afford & lightor dreaft,

IMPROVED GANO PLOW,

Enoch C. Eaton, Pinckneyville, Ill,~This is an improvement on &
device patented to same inventor. By loosening a single sorew a
frame may be slid laterally upon the axle to move the plows to-
ward or from the land, or may be slid forward or back to adjust
the plows longitudinally,

NEW HOUSEHOLD ARTICLES,

IMPROVED BOOT JACK.

Jobn Green, Greeoville, Mich.—This boot Juck is composed of a
base piece and standard jointed together, so that they will fold
together very compactly. When belng used, the standard is placed
and held vertically, and the base lies inclined, one end resting on
the fioor, the other being supported by the stundard. The base Is
cut out o receive the boot, and also provided with a sliding toe
piece or rest, which adapts It to various sizes of boots., The toe
piece readily adjusts {tself to the foot.

IMPROVED STEAM WASH BOILER.

James T. Brown, Saranac, Mich., assignor to himself and Marion
Crane, same place.—The object of this Is to improve the construc-
tion of the apparatus known as the Munger boller. The water
and steam pass up through pipes, are discharged upon the clothes,
pass through the clothes, and pass back to the heater through ano-
thor pipe, washing the clothes very quickly.

IMPROVED FOOT REST.

Edward B, Lovett, Amberst, Mass.—This is a pivoted foot rest,
supported by standards, and baving a newspaper pocket and slip-
per-bolding loops attached to its opposite faces. The base frame
has a boot Jack formed in it.

IMPROVED APPARATUS FOR ADJUSTING MOSQUITO BARS,

Isaac A. Abbot, New Orleans, La,—This conzists of a small pulley
near each foot and corner of the tester, on the under gide, through
which run cords connecting with a traveling rod, running through
other pulleys at the head of the bed, and terminating fo a koot,
which, beiog pulled down, will draw the traveling rod to the foot
of the bed, and thus extend the mosquito netting, which is at-
tached to the rod. Other cords terminate in a hangiog koot for
pulling the traveling rod up to the head of the bed, for gatheriog
up the netting thereat when It is not required to be spread.

IMPROVED CLOTHES DRYER,

John J. Reed, Lyons, Jown.—The arms in this devioo are adjusted
for use by ralsiog them into a horizontal position, druwling them
forward, pasing the heads of screws through the enlarged outer
ends of slots in a horizontal semicircular supporting head, and
pushing them in to bring the bodies of eaid screws Into the narrow
parts of sald slots. When not required for use, by reversing this
operation the arms may be lowered (nto a vertical position agalnst
the wall and allowed to hang,

IMPROVED QUILTING FRAME,

John H. Sheets, Hartford, Minn,—This apparatus consists of par-
allel rollers for holding and adjusting the quilt, together with thelr
holding ratchets, mounted on a couple of bars, one at each end of
the rolls. Sald bars are suspended by cords from a travelor on an
overhead rail, so that the quilt oan be shifted along o sewiog ma-
chine, or by o hand sewer, rendily for stitchiv g,

READING AND WRITING DESK ATTACHMENT FOR CHAIRS,

Cevedra B, Sheldon, No. 7 Btate Street, Now York olty.—This well
known inventor still finds a profitable bu-iness In working his
patented Inventions, of which he has a gooat number, His last
{nvention 18 a handy and light desk attachment, to be fastened to n
chair and used either for reading or writing, It consists in the
peculiar form of clamping device for attachment o the chalr, and
in the combination therewith of a vertionl standard passiog
through a sockert In the clamping device, and carrylog at its upper
end a radinl swingiog arm or bracket whioh supports the desk,
The desk Is ndjustable In (nclination upon a segmoental platoe with
binding sorew, adjustable upon A slide elther to or from the ocou-
pant, adjustable in horizontal planes upon the swinglog arm, and
adjustable vertically upon its stundard, The devioo Is readily pors
table, easdly attached and removed, and, by reason of ts varled
adjustments, s applicable to bods, tables, and louoges as well us to
chalrs,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED HALE BAND TIGHTENER,

John L. Sheppard, Charleston, 8, C.~This lnvention relates to
improved means or devices for upplylog bands or hoops to bales of
cotton, hay, straw, otc,, the same consisting maloly of a bent or
angular lover, pivoted to the top portion of the ballog pross, and
provided with a pivoted arm carrylog tongs or olamps, for holding
one end of the band and deawlog U frmly around the bale nto
position for the other or freo end (whioh 18 held meanwhile by any
sultable fastening) o be attached to the bucklo In the usual

manner,
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VIMPROVED FINISING OLOTH.
Charles 18, Borlmgeour, Almoute, Cannda, asignor to Rosamond

Woolon Company, same plaoo, ~1This invention has for 1ts otjeot to
fprove and facllitate the folabing of cloth lo the proooss of steam-
Ing Its fuce ; wod It conalsts In menns for subjecting the fuce of the

oloth 1o the sotion of vapor generted from waler, to remoyve the
glom and creases resultog from the ordinary pressing process.
I'ho apparatus consists of the combination of & water tank baviog
Induotion steam pipe and outlet yapor pipe ounneoted with a por-
fornted oylinder and boxing or other distributing device for apply~
Ing tho vapor, >
IMPROVED CHACKEIR MACHINE,

Dantel M. Holmes, Now York olty, sssignor to J, Cutler Fuller,
Omngo, N, J.~This Is u very logenious machine for molding In
dough the fancy ormokors, Jumbles, snd simliar articles which
hitherto huve been producod entirely by hand. It includes elybt
eutiroly novel devices. The dough box is made with un extoosion
and offsot, to recelve the outters and enable thewm to operaie at
elght nogles with tho plungers. ITts discharge openings are at right
anglos with the line of motion of the plungers that foroe out the
dough, und It Is divided by partitions Into two Or more compart~
monts, enoh provided with a dischiarge opening nod with & plunger,
Tho outtors work within the dough box, and are embedded in the
dough when at work., They are made with beveled edges and cut-
tor plates having openings with boveled edges, Two endless cur-
riers, working Lo lino with each other, and with a space or openiog
botween them pencath the discharge openiog of the dough box,
convey the material for tho cutiers,

IMPROVED BAFETY VALVE AFPARATUA,

Loeonidas Moore, Loulsville, Ky.—This is aa lmproved safety
valve arrangement for rag and straw bollers in paper wmills, aod for
othor purposes ; and it consists of two valves armoged In such a
manner that the pressure on the mg boller 15 kept up at & uniform
degroe from the battery of bollers, and that the back pressure of
the rag boller assists 1o closing the waln valve when the required
prossuro Is established,

IMPROYED DHEDOGING BUCKET,

Theodor Smith, Jersey City, N. J.—In order to improve the con-
struction of dredgiog buckets, 50 as to make them stronger, loss
lable to break or get out of order, and simpler in construction,
this inventor makes the arms formed of the Jaws, the bearings,and
tho slotted upper parts, which coastitute a portion of the tripplog
arrungement of the bucket, in one solid plece.

IMPROVED CAR COUFLING,

Charles H. Briggs, Black Hawk, Col. Ter.~This consists of & cotn-
bined link and hook-headed coupler, in combloation with a cateh
in the drawbar bebind the hole for a coupiiog pin, which may be
used with cars only adapted for the ordioary llnk and pin coanec-
tion, The catoh is coutrived to work vertically in openiog and
closiog, so that it will fall and couple sell-actingly, and can be un-
ocoupled from the top of the car or from the nde.

IMPROVED SANDING ROLLER.

Georgo A. Crocker, Stockton, Me.—This inventor arranges a pair
of rollers insideof the roller on which the sand paper is tastened, to
hold the paper on tight and smooth by recelviog the ends between
them through a slic in the roll. The inner rollers are extended out
through one ead of the large roller, 50 as to be operated by band
and are geared together 5o as to be turned allke.

IMPFROVED LEVER POWER,

Edward Fales, Edina, Mo.—~This invention presents & novel con-
struction of lever power which is especially adapted to the pulling
up of stumps, butgenerally applicable al:o for other uses for which
a lever power may be employed. It consists mainly in & long lever
having a draft attachmeot at one end, and at the other two piv-
ated clutch arms or grippers. Between these two grippers is a foot
or bearing plate, upon which this end of the lever ress, and also
an attachment for a chain, which is to pass around an immovable
object which holds the lever. The two grippers are beld togetber
by a spring, and are adapted, as the lever is worked back snd forth,
to alternately seize a chaln attached to the stump and gradually
pull it to one side.

IMPROVED FLANE FOR MAKING EXCELSIOR.

Albion K. Hall, Box 125, Jackson, Mich.—This Is an improved
power plane for making what is knowo as *excelsior,” a thin
shaving of wood, used for filling beds and for other upholstering
purposes. The invention consists of a bit, with paraliel rectangu-
lar grooves ut the upper side, combined with & stock having cor-
respoding grooves (o It under side, The bit produces a two-fold
outtipg of the shavings, one set at the outer edges of the rased
ribg, kod the othoer at the bottom of the grooves, so that two dis-
tinot and separate shaviogs are formed for each groove of the
plano. Tho inventor Is desirous of disposiog of State, county, and
shop rights.

IMPROVED SHAFT COUFLING,

Hermun Albrecht, Philadelphia, Pa.—This shaft coupling locks
the shaft securely, and has tho advantage of coupling shafts of dif-
feront dinmeters with equal factlity as shaftaof the same dinmeter,
A conneoting sleove hus o central pas tition that divides the sleoyve
Into two soctions. To each soction the end of a shaft is coupled, by
means of eccentric wedges, a main koy with top and bottom
tonguos, and a loogitudinal key-binding bolt. The sleove has cir-
cumferontial tlanges to protect the nuts of the bolt ends. As
ench shaft forms an independent coupling with the sleeve, shafts
of different diamoter mway be plod to the secti of the sleeve,
the Jaws and key murely varylog in size,

IMPROVED OIL P'RESS MAT,
Josoph L. Perkins and George O, Baker, Bela, Ala.—~This con-
sists of an oll press mat made of wood or metal plutes, and covered
with leather. The plates lmpart to the mat tho main strength, and
admit theroby of a highor degree of prossure than the batr mats
while lasting longer and bolng more effeotive than the same,

IMPROVED BOUBIN WINDER FOR SEWING MACHINE.
Charlos L. Nog, Bergen Polnt, N. J.—~This consists in hinglog the
Auldo and spriog held prossor toll of & bobbin winder to facliltate
the putting in and takiog out of the bobbio,

IMPROVED FLOOD GATRE,

Itobort H. €. Rhea, Waverly (Unlontown P, O.), Ky,~This tlood
guto ls formed of seotions, hinged to each other In such & way 1hat
the lower part of euch section muy overlap the upper part of each
lower sootion upon the upstroam side. By this construction, as the
witer rises, tho lowest seotion will foat upon [t ; and a8 the wator
oontinues to rige, tho followlng section tn conseoutive order will
tlont, Any drift that may bo on the wator will strike against the
smooth surfuoe of one or tho other of sald sections, glance down,
and pass benoath Ity 80 that there can bo no obstruction of the
water and no consequont damming and back tlow,

IMPHOVED VIBRATING PROFELLER.
Louls Gugler, MUwaukoe, Wis.~This consists of u series of
onlly hinged paddies or wit g that aro mounted 1o u rectprod
fromo, sllding 10 horicontal guldes of the vessel, The po
tho paddles for forward or backward motion i,
lover-oporated rack bar, cogagiog pinjons of the buckot
Tho Inventor consldent the devics well sulted for canal boat use,




Charpe for Insertion wunder this head s One Dol-
“Jara Line. If the Noticos erceed Four Lines, One
Dollar and a Half per Line will be charped.

Tmplomonts and Industrial Machin-

ary for Export & Domestio Use, R.H.Allen & Co. N.Y.

of the Locomotive : an elementary

¢ for meobanion, locomotive enginecrs, fremen

and others, 1t explains the theory, constraction, and

working of locomotive engines. €2 pp., 20 engraviogs.

The Catoobism of the Locomotive will be mafled

on recelpt of price, §2.30, Publlsbed by the ** Raflroad
Gazerte,'* 7 Broadway, New York,

A groat opportunity is offered lo one good,strong
firm of machinists tn every city to largely incroase their
basimess by selilng the Alien Governor, one of the most
perfect machines ever made. Thls agency will probably
be worth from $1,000 to 5,000 & year to & smart firm In A
arge city. Address 5. B. Allen, Boston, Mass.

Bargsins in new and second hand Machinery.
Send tor our printed Hat, No, 5, describing 30 machines.

Forsalth & Co., Manchester, N. H,

Hatohing Chickens by artificial means. A.
Mathews, Box 818, Onkland, Oal., wants to know the cost,

Centennial Extibitors, buy your Bolting in Phil-
adelphia, from C. W, Arny, 144 North 84 8t,, and save
froight and troable, Satisfaction gasranteod,

Wanted—24 hand battory for Eloctrio light ; also

duction Cofl  Partleulars to J, T, 0'Connor, 151 West

#t 8t,, New York,

A Patent for Sale.~Improved Belt Coupling—
The most simple and convenient ever invented. Ad-
dress J. K. I, Shelton, Gaston, Ala,

Wanted—Charge of Woeaving Department, Cot-
ton or Satinet, by a practical, experionced man, Ad-
drems A B, C,, P. O, Drawer No. 5, Greeaville, N. H.

For Sale—A Valuable Patent, See first page of
Sclentific American of July 3, 1835, Address O, 8. Keyes,
Beanington, V.

Sscond hand Iron Working Tools for Sale. For
1st, apply to New Havea M'f'g Co., New Haven, Conn.

Ofler Patent for Sale, just allowed. Very simple,
on the pipette principle, controlled flow by controlled
vent, detachable from receptacle or connected, attacha-
dle to person. Address R.d'Heureuse,N.Y.,P.0. Box §%.

Wanted for Cash—Screw Machine, Light Milling
Machine, Power Punch, Small Engine Latbe and Planer,

and Upright Drifl, Address, with fall description and
lowest price, P.O, Box 1700, Boston, Mass.

Centennial—1776-1576—Manufacturers,Coffee and

Splce fackers, Exhibitors St persand all who want
Printing, of any description, address, for estimatos and
information, N. F. Turner, 163 Mercer St,, New York.

Wanted—Tubular Condenser, Boston P.O., 5304,

For Sale—34 In.x1834 ft. Lathoe, $400; 81 in.x10 ft.
do. $300; 15X tn. x12 £¢. 40, 4350; 15 In.x8 ft, do. & Chuck,
$175; 9 1. Planer $025; 618, do.8225; 4 1L, do. & Chuck,
#2335 Lincoln Miller $215. Shearman, 43 Cortlandt St.N. Y.

Best light Portable Bogine out, at Novelty
Works, Corry, Pa. Send for Circular,

Our new catalogue of deawing materials will be
sent on recelpt of 10c, Add, Keuffel & Esser, Now York,

£1,000 for any Churn equal to the * Prize." A. B.
Cohu, 197 Water 8t,, New York,

Patent Scroll and Band Saws, best and cheapest

nose, Cordesman, Egan & Co., Cincinnati, Ohto.

For Best Band and Scroll Saws, Universal Wood
Workers, Planing and Matching Machioes, sddress Ben-
tel, Margedant & Co,, Hamilton, Oblo,

Boult's Paneling, Moulding and Dovetalling Ma-
chine i & completo success. Send for pamphlet and sam-
pleof work. B, O, Mach'y Co., Battle Creek, Mica.

Wanted—Steam Pump, about 1§ borse power, to
use Kerosene for foel. Box I, Asdover, Mass.
Wanted—To purchase the Patent of & good and
cheap Burglar Alsrm, or will manufacture and pay roy-
alty. Address, with full particalsrs, B, H. Robb & Co.,
1% Vine St., Clnctanst!, Ohlo.

Parties wishing the agency for a new and useful
iavention wanted In every family, sddress, for particu-
lars, W. J. Pettis & Co., Box 483, Providence, R, 1,

Trade Marks In England.—By a recent amend-
ment of the English laws respecting Trade Marks, eiti-
zems of the United States may obtaln protection in
Great Britain as resdily ss In this country, and at about
ihe same cost. All the necessary papers prepared at
this Office. For further Informstion, sddress Munn &
Co.. % Park Bow, New York city.

Friction Hoisting and Mini es—J. 8.
Mundy, T R.E. Ave., Newwrk, X, ? -

Split-Pulleys and Split-Collars of same price,
streagih, snd appearsace s Whole-Pulleys and Whole-
Collars. Yocom & Son, Drinker Bt., below M7 North
Second St., Philadeiphia, Pa.

Gas snd Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co,, Pittaburgh, Pa.

Shingles and Heading Sa wing Machine. See ad-
vertisement of Trevor & Co. Lockport, N.¥.

Hoods & wmu—m Hlustrations—just out.

Matled on Pt 2 3¢, slamps. A. B. Cohn, 197 Water
B, New York,

“Wrinkles and Hocipes” 1 tho best praoct
Handbook for lumlmm Engtneers, nnndndnuolf

valuable trade suggostions, prepared expressly by cele-
brated experts and by correspondents of the * Sclentific
American.'' 30 pages. Elegantly bound and (lus-
trated. A splendid Clristoas gift for workmen and
spprentices. Malled. post pala, for 8§1.%0. Address H,
N. Muzn, Pabiisher, P O, Box 772, New York eity.

Bolid Emery Vuloanite Wheols—The O

Emery Wheel—other Kinds imitstions and l:l""l::'lS&l.l‘d
lon~Our same fa statnped (6 full on all our best Btand-
ard Balting, Packing, asd Hoss, Buy that only, The
Oeat 1a the cueapest. New York Belting snd Packing
Company, ¥7 and B Park Row, New York,

l'ltul Castings, from one Ib, to Nve thousand Ibs,
Taluable for strength and dursbility, Clroulars free
Plusburgh Steel Casting Co,, Pittatiurghy, Pa,

For best Proases, Dios, and Pruft Can Too!
& Willlams, eor, of Plymouth and Jay, Brooklyn, m'm

¥or Bolld Wrought-tron Beams, oto
Usemant. Address Usion lrom Mills, hu».:.lih‘.‘;':r
“;lm.h“
otchiim & Ball, Meriden, Found
and workers of sheet metal, m,m:mmn:
o order, Job work solletted

Amerions Metaline Oo., 61 Warren 8t N.Y. Oity.

Scientific

t Outter, st groatly reduced prices,
&br..,ﬂi'n & Co.. Rewilaves Conn.

Diamond Tools—J. Dickinson, 64 Nassau St., N.Y.
Tomplos and Oflcans. Drupor, Hopoedale, Mass.

Pook’s Patent Drop Press. Still the best In use.
Address Milo Peek, New Haven, Conn.,

All Frult-can Tools, Forracute W'ks, Bridgeton,N.J.

W. T. R. will find directions for purifying
mercury on p. 181, vol, 80,1, T. L. should consult
o lapidary.—W.T. C. can waterproof his cloth by
the process described on p. 347, vol. SL—M.A. 8.
can utilize old rubber by the process detailed on
p. 349, vol. 25.—W.J . will And directions for bronz-
fng on pp. 11, 8, vol. 83.—E, J. K.should use ma-
rine glue. See p. 42, vol. a2 —~Mo. B. can coment
pleces of marble together with plaster of Paris.—
W. W. can dye his billiard balls red by the process
given on p. 352, vol. 30.—W. T. B. will find an an-
swer to his query as to churoh ventilation on p.
856, vol.20.—R. M.C, will findon p. T4, vol. 31, par-
ticulars of the lifting power of hydrogen.—H. H.
S. can mold rubber by tho prooess given on p. 863,
vol. 30.—L. R 's trouble with the wind wheel {8 an
optical delusion.—W, I, D, W. can anneal hislamp
chimneys by the process given on p. 42, vol. 20.—
J. G. G. will find u desoription of the compression
engine on p. 64, vol. 84.~L. H. E. will find an an-
swer to his query a8 to & cannon on a moving car
on p. 213, vol. f2.—W. L. C. can unite glass with
brass with tho cement desoribed on p. 117, vol. 32,
—A. 8. can paste paper labels on tin with the pre-
paration described on p, 26, vol, 34.—C. D. T. can
bleach straw bats by the process given on p.1l,
vol.32.—0. H. R. will fiod a full description of felt-
ing processes on p. 50, vol, 34.—D. J.I. will find a
deseription of the tallost chimney in the world on
p. 811, vol. 82.—~W. O. . will find directions for ma-
king furniture pollsh on p. 315, vol. 80.—C. L. B.
will find direotions for renovating gilt picture
frameson p. 27, vol, 8L.—~F. W K. will find direc-
tlons for hardoniog tallow on p. 202, vol. 24, —H. B,
L. can remove inkstaing from marble by the pro-
cess desoribed on p, B8, vol. 30.—G. A. R. will find
the table of welghtsof iron castings in proportion
to those of woodon patterns in Wrinkles and Re-
cipes.—J. W, C. should consult an oculist.—A. M.
M. will find an article as to pressure on slide
valves on p. 200, vol. 3L.—E. N. C. will find a de-
soription of a small furnace for melting brass and
fron on p. 235, vol. 32.—M.C. will fiod directions for
making a battery for electrotyping on p. 25, vol.
82.—G. M., Jr., will findon p. 75 vol. 34, a recipe
for eau de Cologne.—H. B.P., A. 8, D. K. H,, R.
J.W,C, A8, W. W, W.8,J.D.H, J. BB, J.G,
and others, who ask us to recommend books on
industrial and scientific subjeets, should address
the booksellers who ndvertise In our columns, all
of whom are trustworthy firms, for catalogues.

(1) G. W, A.says: I am about to puta flag
pole on top of our store,and I am somewhat fear-
ful of lightning striking the pole. How shall I
arrangeit? A, If you have a good lightning rod
on the bouse, provide the pole with a good sized
copper wire and connect the latter to the rod.

(2) H. W. G. asks: 1, Can I deposit alum
{nom or wrought iron by the electro process? A,
It is dificult to do. Beveral processes have been
published, but they do not appear to be of any
practioal value. 2, Can I cont wrought iron with
the aluminum by melting and dipping, as with
z2ne? A, We belleve this has never yet been suc-
cessfully accomplished,

(8) X.Y.Z~—You do not furnish sufficient
data to bave your question answered with any de-
greeof sccurncy. To what use isthe flow to be
put? How thick are the walls that are to support
1t? If for warchouse purposes, how high is the
story to be for which this Is to serve as a Sow?

(4) 3. W. asks: 1. How can I make one of
the Ink wheels used on printing telegraph instru-
ments? A. Cut circles of beaver cloth, and pisce
them together until the required thickness is ob-
tained. Fasten with a small bolt and nut. 2. How
{s the Ink put in the wheel? A, The wheels are
thoroughly saturnted with ink st first, and a little
added dally while the wheel revolves,

(5) D. A. W. eays: You recently described
an electric plle In sesquioxide of iron, having one
pole formed of a prism of charcoal, containing
sesquioxide of fron ln Its pores. Is the prism com-
posed of common ohiroonl, and how Is the seaqui-
oxide of lron pluoed In ity pores? A, Charconl
or carbon will answer, Try soaking the carbon in
un saqueous solution of the sesquioxide,

(6) C. M. B, asks: 1, In constructing a
battery, how must I connect the wire to the disk
of zine? A. By solder. 2 How must I conneot
the Insulatod wire to the coll of copper wire, and
also to the wire leading from the zinc of the next
ooll? A. The Insulated wire may be connected to
the wire coll by solder or by twisting the two ends
togethor, It Iausual and more conyvenient to em-
ploy binding sorows for connooting one cell with
another, 3, What Is the most rendily obtainable
form of Insulsted wire that I onn substitute for
tho gutta porobn covered? A, Guttn peroha or
korite s tho bost oovering,

(7 EB K, says: | am desirous of con.
structing an oleotrio light suflicient to {lluminate
a modiam slzed room. How many oells of Dan-
lell's battery will It require? A, 1T & steady Hght
s doslred, It will bo usoloms to operate without an
elootrie lamp, and this, as usually made, s s ocostly

appamtos. Forty or ifty large sized ovolls, of the
.'yg:‘ou thm%md to | form commonly oalled the teay battery, will give
. oy o . a good light,

H Prosses and J new and second
. Lathes ssa Machinery for Fotlahing ans pamng | (5) T. M. B. says: 1. 1 wish to bulld a small
Metals, K. Lyon, £ Grand Sreet, Xew York. telegraph from oneo room to another, How can I
Spinning Rings of & Superior Quality —Whiting. | #0ften ordinary round tron for the poles? A. It
ville Sploning Ring Co,., Whitinaville, Mass Is pot absolutely necossary (o soften thew, but
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you oan do 8o by heating them red hot and allow-
Ing the fire to die out very slowly while they re-
main In it. 2. How shall I conneot them, and
what should they be wrapped with? A. Connect
by means of a plece of soft fron,and wrap with
copper wire covered with xilk or cotton. 3. Ploaso
glve me fall directions for making s small sul-
phbato of copper battery. A. Sce answer to E,
M.C. on this page. 4. How mnany colls shall I
peed, and how shall 1 connect the battery with
the poles? A. Four or five cells should be sufi-
clont. Connect the zine of one cell to tho copper
of the next in order; Join the coppoer of tho first
cell to one end of the line and the zincof the last
to the other. Insort the colls of tho magnets In
the line cirouit, o that the current shall traverse
thelr whole length.

(9) G. A. T.says: [ made a small induc
tion coil for lighting a gas jet. Tostead of putting
my fron wires in a bundle in the center of the
primary coll, I reversed them, putting the wires
outside and surrounding the primary snd poxt to
the secondary coll. It works admirably. Has it
ever been tried on large colls? A, We bellove
80; at any rate the ldea s not now.

(10) E. M. C. says: 1. How can I make a
battery for running a magoetio englne? A, A
good form of sulphate of copper battery can be
mnde thus: Fill a large jar about two thirds full
with water in which about i Ib. zine sulpbate
bas been dissolved. Place a disk of copper, to
whioch a gutta peroba covered wice has been sol-
dered, at the bottom of the jar; suspend u zioe
casting or plate from the top, and drop a few orys-
tals of copper su'phate on the coppor disk. A
wire from the zinc and one from the copper
form the poles, The plates should expose consid-
erable extent of gurface if large wire Is used for
the machine. 2. What {s the best form of such
an engine ? A. One of the easiest to construct
consists of two electro-magnets, between which a
plece of soft iron mounted on an upright is made
to vibrate. The upright may be suspended or
supported on an axis below. It also carries an at-
tachment by means of which the current is shift-
ed from one magnet to the other as it vibrates to
and fro. The magnets are thus charged alternate-
1y, beginning with the most distant from the soft
iron. Expensive machinery is not required for
the construction of such an engine.

(11) F. L. H. says: I have a small electri-
cal instrument known as a vibrating shocker
Will such an instrument give a current with Bun-
sen's cells, strong enough to decompose water? If
80, how many cells will be required? A. Such an
instrument, with a singie cell, will probably de-
composo water, but we fear the quantity of the
current Is so small that the process would be a
slow one,

(12) M. A. W, says: 1. In & plate electrie
maching, how large {n diameter should the plate
of glass be, and how thick? A. The plates are
made of various gizes. One of 12 or 15 inches In
diameter, and )¢ or thereabouts in thickness, will
be found easy to manage. 2. What would be
best to make the cushions of? A, Make them of
leather and stuff with horsebair. 3. Would iron
wire yy inch in diameter do to connect the cush-
fons to the ground? A, Yes. 4. Would an {ron
rod 134 inches In dlameter do to make the prime
conductor of 7 A. Make the prime conductor of
brass or tin tube, about 234 or 3 inches In diame-
ter, and have the ends rounded. 5. What diame-
ter ought the arms to be, that connect the prime
conductor and plate? A. About Y fnch, 6. Of
what metal should the points be? A. Any kind
of metal will answer for the colicoting polnts,

(13) E. W. asks: 1. Will a common un’
glazed earthen cup answer for a porous oup for
Bunsen's battery ? A, Yes, If not baked too hard.
2. How can I make a plece of wood a non-conduc-
tor? A. Soak it in melted parafiin,

(14) P. W. M, says: I read an article in
your paper on taking life by eleotric shocks In-
stead of haoging. | bave experimented with a
rat. Ilnid him on a table, and took a coll giving
an 18 inch spark. I made connections with his
mouth and tail, put on 6 large Grenet colls, and
left the current on about § minutes, and apparent-
Iy it did not affect bim. 1 then mado the conneo-
tion through bis two ears; this seomed to bave
killed him; but when I put bim In the cage, In 5
minutes he opened his eyos and was ns wild as
ever, Pleaso explalnthis, A, Wo are not In fa-
vor of praotisiog oruelty to anlmaly, not even to
rivts ; and we do not wonder that your viotim was
wild, Had you placed him on a glass or ebonite
platoand arranged the connections so that the full
force of the maohine should be transmitted
through him, wo doubt If there would have boen
any ocoenslon for ropeating tho oxperiment with
that particular rat,

(16) J. B. asks: 1, What kind of a battery
will produce the decomposition of wator? A,
Two or three ordinary Bunsen colls will answer.
The same number of Danlell cells might do, but
tho motion would bo muoch less mpld. 2. How
Inrge a battery will onuso ¢ feot of No. 80 platin.
um wire to get red hot? A, It will probably re-
qulire forty colls of Dunsen battery of very low
Interonl resistanoo,

(10) K. sayn: 1. have an olght day clock
whioh I am oausing to make and break an olootrio
ourrent onoe every second, What is the proper
motal or other substance to use In making the
points of contaot ¥ How can I make and broak
tho contact infallibly ¥ I want to use the force of
the ocurrent for liftiog when I have the oon-
tact made. A. Nothing better than platinum
is required for the contact points. If the spark
arises from the extra curreul io the magnot
oolls, it can be cut off byudn..mﬂn,
sistance coll, one torminal of which is to be con-
neoted on each #de of the breank. Ifa resistance

ooll Is used, it must bo adjusted for the
olreult In which It Is to be placed. 3. m':';::l;

" — ey R—
gravity battory the best 7 A, HIll's I8 one of the
bost forms of the sulpbate of copper battery. For
lNght, however, or when strong ourronts are de-
sired, the form known asthe tray battery is bet-
tor. 3. Isn borseshoe magnot the best form for
Ufting, and what size of wire will bo the besty
A. You. If the cups are connooted in sories, the
rosistanco of the wire forming the cofls shoulq
equnl about 12 ohms. 4. How oan I produce an
elootrio light to (lluminate a elrcle of 3 feet, to he
kopt golog all night {n the most simple and econ.
omienl maoner? A. Perhaps a carbonlo scld ya.
cuum tube, as arranged by Gassiot (n connection
with & small Induction coll, would answer, It
would certainly be the cheapest. See desorip-
tion in the “Student’s Text Book of Blmﬂcuy;-
by Noad.

(17) W. C. A. says: How much wireand of
what size will T require for a relay of about 1%
obms resistance? A. Nine ozs. of No. 28 pure
copper wire will be about right,

(18) W. E. D, asks: 1. Would 6 pairs of
magnots 8 inches long, 134 diameter, with ¥ inch
Iron for core, covered with No. 23 or 24 wire and
pinced atequal distances around a revolving wheel
be of good proportion and have sufficlent power
to run a sowing machine if proper batteries were
used 7 A. Ten or twelve bar magnets s placed
would answor; we should, however, prefer larger
wire, say No. 20, and use six cells, coupled three in
serios and two in parallel circuit. 2. How does
the Eagles motallic battery compare with the Cale
Inud for strongth and durability? A. The electro-
motive force is the same ; as a general thing how-
over, the EBagles battery gives a stronger current
on short circuit, in consequence of its lower re-
sistance. 38, Does an ohm denote s unit of power
or resistance ? A. An ohm is the unit of eleotri-
cnl resistance. 4. In connecting batteries for
quantity or tepsion, would quantity give more
power or strength for lifting weights, ete., and
{ension greater power for overcoming resistance,
as on a telegraph line? A, Yes,

(10) H.H. M. asks: How can I fasten pieces
of sponge on to rubber, tin, or glass? A, Molt
together in an iron pot equal parts of common
piteh and gutta percha, and stirwell. Use while
hot,

(20) W. M. says: 1. Suppose I have a 100
feet welghtat the bottom of a stream 20 feet deep.
What amount of hydrogen would it require to
bring it to the surface? A. If the fron weighs 100
Ibe. In the air,it will weigh only about 57 Ibs. when
immersed in the water. As iron welghs neatly 8§
times as much as an equal volume of water, in
order to balance 57 Ibs. of the iron we shall have
to displace about 896 Ibs. of water. If we should
measure our water we would find that it required
about 28 cubic inches of water to welgh 11b,, and
consequently our 696 Ibs. of water would measuro
19,488 cubic inches, or about 113§ cublo feet. An
equal volume (19,488 cubic Inches) of hydrogen
will welgh 417 grains, or about the same as 1 65 cu-
ble inches water. We must, therefore, add to the
above quantity (19488 oublec inches) sufficient
measure of gas to displaceabout 2 cubic inches of
water, 2. What amount of zine and sulpburic
acld would be required to genemte the hydrogen
In two minutes? A. Good zinc and strong hydro-
chloric acid would furnish hydrogen in large
quantity and quite rapidly ; but so much depends
upon the apparatus employed, the purity of the
materials used, and the temperature at which the
operation takes piace, that we can furnish you
with no definite figures.

(21) H. P. B. asks: Can eggshells be util-
ized? A. We do not know that they have ever
rocolved any practical application in the arts, If
obtainablé in large quantities, they might be em-~
ployed for fertilizing purposes,

(22)J. 8. C. say=: I send youa piece of &
brown stocking which we purchased for a litle
girl 234 years old. She soon complained of feeling
badly, and was slightly sick at the stomach. Her
motber took off the stockings, found her feet and
logs discolored, and washed them off, and put on
other stockings, when she felt better. Ishould
not have thought =0 much about it, but I have
beard of a case of decided poisonitg from brown
stockings, which bad been colored with picric
acid. A. The specimen seems to have been dyed
with one of the aniline colors. If you will send
ugn larger plece of the material, wo shall bo bap-
py to give the substance a chemical examinntion,

(28) B, C. Jr. says: I want a dye for color-
ing pine wood green, of a shade lke that of trees
and plants. A, To 8 pints of stropg vinegar add
4 ozs, best vordigris, ground fine, 3§ ox. sap green,
::auo-.lndho. Boll the wood In this for soveral

ure.

(24) R. L. L. asks: 1. How can I maken
good waterproof boot grease? A, Take 34 Ib. of
shoomaker’s dubbing, 3§ pint linseed oll, 3§ pint
stroug solution of indin rubber. Dissolve the
wholo withu gentle heat (It 18 very Inflammabloe),
and apply with an ordinary brush, One
application will insure dry feet for soveral months.

Of what substances and in what proportions s
ml» ;mphor baromoter mado? Al Beo p. 230,
vol,

(25) W. 7. asks: If an apparstus made
from J, inch sheet fron be in every
part after completion, will it have a tondancy to

‘corrode or rust if worked in either ot or cold wa-

ter? A. Provided the water is pure, and the s
well gulvanized, there should bo no s
corrosion,

(26)J. D. J. asks: How can [ make & phos-

phorus lamp that will work? A. If & strong solu-
tion of olear (not red) phosphorus be made in any

of the essential olls, and & thin flim of the solution
o oxposed o the alr In & m“sm* )

phosphorescent glow will be observed,

M
tage has been taken of this slow but luminoas oxi-

dation of phosphorus (o CONStrUCt DUWErous teys
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which is aptly termed the phantom lamp.
It {s commonly a strong solution of phosphorus
in ofive ofl, hult Alling a small phial baving a wide
mouth for the admission of air when in use. A
Dbetter plan {8 tohave a pioce of porous earthen-
ware (biseuit) fastened to the lowoer portion of the
stopper and dippiog beneath the ofl ; and when it
'uﬂglr_cdh'uu'tha lamp, the stopper (cork) I8 ro-
versed, when the whole surface will glow quite
strongly with the charnoteristioc phantom light.

' (g'.l)OA. J.—Send us your address; we will
bo | Py 1o accommodate you as to the Stevens

Insttute.

(28) B. H. 8. asks: Would it be dangerous
or unhealthy to sleep in a new bedstead paintod
with Paris green and varnished over? A, If the
wood has been well varnished, we think not; but
Af the bed has not already been painted, we would
advise you to employ some other varloty of plg-
ment, that does not contain arsenic,

(29) C. H. R.—We arenot familiar with the
partioular gas machine you gpeak of.  You should
state concisely whbat the mode of operating the
machine 18, or send us [Hustrations or drawings of
the enme. Generally speaking, machines of this
character, unless constructed and operated with
the greatest care, are not safe.

(80) J. McD. asks: 1. What chemical change
takes place in milk when it turns sour? A, When
milk is allowed to stand for a short time It sours
and curdles, that is, its casein changes from the
dissolyed to the solid state. This {s brought nbout
by aserles of interesting changes, originating in
the unceasing activity of atmospheric oxygen,
Casein is insoluble in water, but in the milk it ex-
ists combined with soda, and this compound {5 sol-
uble in water. When fresh milk s exposed to the
air, its oxygen seizes upon a portion of Its casein
and causes it to ferment; this tukes effect upon
the milk sugar and converts it into lanctio neld,
which causes the sourness of the milk. 2. How
can {t be restored and made sweet sgain? A,
‘When a sufficient quantity of lnotie acld is formed,
it seizes upon the soda, takes [t away from the
casein, and forms lactate of sodn, The ocasein
thus set free shrinks in bulk, and gathers into an
insoluble curdy mass. This precipitated casein
may be readily redissolved by the addition of a lit-
tle soda; the milk, however, although it may still
be palatable, will by no means recover its origloal
flavor, owing to the partinl decomposition of the
milk sugar.

(81) R. E. D. asks: 1. Will & 6 horse en-
gine do to run a clroular saw or a good sized corn
mill? A. An engine of the size you mention will
run & olrcular saw from 48 to 60 Inches in dinme-
ter, or your corn mill, 2, How large a sawmill
will it run,and how much lumber will it cut per
day? A. If youreaw isrun at the regular speed,
say 0,000 feet per minute at the periphery, every
14 Inch feed to every revolution will cut on an
average 1,000 feot of lumber per day; ¥ inch feed
will out 2,000 feet: § inserted teeth In the saw will
be plenty to saw this amount of good smooth lum-
ber.—J. E. E., of Pa.

(32) W. A. W. asks: Why, if you make
the bottom of a cistern concave, will it present a
greater resistance to theaction of the water than
if it were flat? A. In some localities the water
in the ground riges to within a few feet of the sur-
face; and io such places, when a cistern Is sunk to
a good depth, the pressure from beneath on the
bottom is considerable. The sides, being bullt in
arched form, can withstand this outside pressure
very well, but the bottom, when flat, has no pow-
er of resistance except what is given to it by its
welght. When the cistern is filled with water the
construction is firm enough, but when it becomes
empty, a8 frequently happens, the upward press-
ura cracks the bottom, and & movement com-
mences which eventually destroys the work. If,
fo a dry time, the water then lies lower in the
ground, the cistern will leak and become useless.
The answer referced to sald *that, {f the bottom
were built concave, it would present a greater re-
gistanee to the action of the water beneath.” We
know of ope instance, somewhat in point bere,
where It cost $1,000, spent in experiments, to pro-
tect the bottom of a vault from the upward press-
ure of water coming from & eaturated under
stratum.

(33) E. A. K. says: In villages it is possi-
ble to arrange, for water supply, & tank of boller
fron to recelye the rain water from the roofs; but
1t is difficult to obviate rust, which discolors the
water. To procure an easlly working and durable

faucet is also difficult, Can you help us to solve

these difficulties? A. Caatiron tanks do not rust

with the rapidity of wrought iron, and always
keep tight. If you use what are called compres-
sion faucets, you would not be subject to the other

snnoyances complalned of.

(34) 8. F. 8. asks: Can you give me & re-
cipe for an ok that will be invisible when written,

but which can be brought out by heating ¥ A.

Use & dilute solution of chloride of cobalt in wu-

ter,

(85) W. C. asks: 1.
be out to give best results against rotting? 1Is it
100 late now (March) to cut timber bere, where
there are 2 foot of anow on tho ground? A. Yes:
it should be done before the sap begins to low. 2,
What 18 dey rot? In our mill the floors are con-
stantly damp, our cellings aro (between the doors
and colling) dripplng wet from condensed steam
thut rises from the drylog upparatus. One mill
pufltslx yoars ago 18 so rotten from foundation
up that you can push your thumb ioto the umber.
A. The rotiing in your case Is not dry rot, but de-
cay of the wood from the constant ubsorption of
water from the surface, and the consequent dis-
ontegration of the fbors. Dry rot manifests It
solf in cuses where the material is closely encased
n Iron, briok, coment, eto,, 80 as to be eutirely ex-
"fluded from the presorvative influences of the at-

When should timber

mosphore, and 18 most froquently found at the
onds of timbors whioh hiuve been let into a wall or
onomsod o an fron shos, A prominent Instance of
tho Intter ocourrod whore the tie beams of the
prinolpal roof trusses of n ohurch were discoyv-
ored, from n slightsettlomont, to hiave been rotted
off ut the ends, whore thoy wore encased in o
vory largo nietight fron ghoe, The remedy In your
OO Would seom to bo to protect the wood from
ontaot with the wator, and at the same time to
#ive It freo necoss to ourronts of air; thore should
bo sufliciont change of alr to onrry off all the
molsture without dopositing it upon the sur-
rounding suefnoes of the room. 8. Would good
sound and dey homlook or chestnut, burfed in hy-
deanllo coment conorete, bo proof against decay
of nny and overy kind ¢ A, No.

(86) J. A. nska: How can I build afilter on
the pide of n stronm of wator which i subject to
sudden rises of from £ to § feet, getting at such
tmos vory muddy? A, Soveral attempts have
been made to Olter Inrge quantities of water from
rivors without suocess ; the Olter beds were goon
rendored usoless by the great nmount of filtered
materinl doposited Into them, The plao that has
been adopted after the faflure of the filter beds is
that of n reservolr with a central dividiog wall.
One of the compnrtments thus formed is perlodi-
cally fillod, the water nllowed to settle and then
drawn off olear lnto the other, from which a con-
stanl distribution s made, The authorities at
Poughkeepsie, N, Y., ns nlso tho Hudson River
Hospltal for the Ingane, at the snme place, have
both passed through this experience.

(87) W.B. C. and others.—Wherever the
waste water of a house can be conveyed away by
& drain, 1t should be done, instead of letting it
stand in a cesspool or sufferiog it to settle into
theground. Thirty-six feet of fitering material,
4§ you montion, ought to purify the wateras far
08 1t can be satisfactorily done by mechanical and
partially chemical means, but not wholly; a drain
is better.

(88) J. C. ngks: Does galvanizing cast iron
tend to weaken theiron? A, We think not.

(89) F. P, agks: 1. Will & shaft or a spindle
of & muchine that is run at 2,000 revolutions per
minute tnke more power than one run at 4,000 a
minute. A.No. 2.Isnotthe balance wheel of an
engine merely to govern the motion of the crank
shaft? A, Yes. 8. Will a circulnr saw spriog more
from not having any set, or will it spriog more
from heating of the saw mandrel? A. From not
having any set. 4. Is it a good plan to give a saw
set enough, 80 that it does not bind on its sides 7
A.Yes b, Is an engine which runs at 150, or one
which runsat 200, revolutions a minute more eco-
nomicul? A.Quick plston speeds are the most eco-
nomical,

(40) 8. K. B, asks: What are the compara-
tive lasting qualities of upright tubular bollers
and those of locomotive or horizontal tubulacs?
A. SBo faras we know, there 18 not a great deal of
difference, if the boilers are well built.

(41) A. W. 8. says: I have seen several
references to cutting copper and other soft metals
by means of a disk of iron runcing at high speed.
We have to cutup a great deal of 23§ inch No. 18
guge seamless copper tubing into short lengths:
and usicg a fine saw, we have considerable trouble
with its ruoniog. Can we cut it in the former way ?
A. Yes. Usea disk running about 25,000 feet per
minute, of about 10 inches diameter, made of best
charcoal iron.

(42, W. F. R. asks: What is meant by the
axis of a magnet? A. The straight line joiniog the
poles,

(43) A. J. says: 1. I have a12 x 20 inches
engine which will run two planers, rip saw, and
scroll saw, with 20 1bs. steam; yet it takes hard fir-
ing under a boiler 42 inches x 18 feet, with two 18
inch flues. The engine runs at 125 revolutions per
minute, Would it not be better to speed the en-
gine down? A. Yes, if the engine would still be
powerful enough for this duty. 2. How should the
valve be set to use steam most economically 7 Al
If a common slide valve, set itto cut off at three
fourths of the stroke. 3. What would be the
proper shape of the furnace? We have a good
draft. A. We cannot say, uniess we know the de-
scription of your boller.

(44) L. B. C. & 5.—There is probably some-
thing wrong In the arrungement of your plpes or
valves, as the ram ought to do very well under the
given circumstances. We think the wheel you
speak of will give plenty of power. It would be
better to bave & valve in the delivery pipe.

(45) F. W. B.asks: What ara the objections
to the use of clockwork &s & motor, to run s
churn ? A.The principal objection is the labor re-
quired to wind the spring. There are numer-
ous light spricg motors In the market, and
by corrcsponding with their muanufacturers you
can doubtless obtain information about detalls,
It has occurred to us that spring motors, suit-
able for household operations might be de-
vised, to be wound up by a steam engine at some
central locality, and distributed where desired,

(46) T, H. asks: How Is the water got to the
workiog barcel of & pump?  Isit by suotion, or
atmospherio pressure ? A, By atmospherio pres-
sure. See article on * Suction,"” p. 852, vol. 81,

47) W. D. M, asks: The grist mill in this
place s driven by a 10 x 18 I(nchos horizontal on-
gioe. Tho exhaust comes out on the under side
of oylinder intoa %4 inch tin pipe which runs hor
zontally for about 8 feet, then turns up 234 feet,
and enters the heator. They are troubled by the
tin pipe collupsiog. This always has bappened
when starting the engine, What Is the cause? A,
The steam condenses in the plpe, 8o that a vacuum

is formed. Attach a vaouum valve on the upper
part of the pipe near the place where it collapses,

Seientific Jmevican,

or uge an ordinary cock, which can be opened on
starting the engine,

(49) W. A, suyn: Inm making some experi-
ments with o machine in whioh I wish to light ker-
osone lnn place nnecessiblo with n matoh: is thore
not some cheap mugootio muchine by which Ican
accomplish 16?7 A, Yos. Two or threo colls of
Bungen battery will heat n short length of No., 86
platinum wire red hot, If tho realstance of the olr-
ocuit 18 not o groat,

(49) J. H, 8, neks: What is tho best meth-
od of renewiog n carbon plate used In an electro-
type battory 7 A, Bonk the carbon in warm wi-
ter. If 1t1s to bo used In tho porous cup of n bi-
chromate battery, you will find (b slightly ndvan-
tugeous to place It for a short time fnnitric aeld,

What i the proper proportion of zine to murl.
atlo acld In making o soldoring solution? A. Add
zine untll the aold s nearly oxhausted,

(50) J. L. agks: 1. Must steel be tempered
before belng magnetized ? A, Yoo, 2, At what
heat does steel lose Ite mugnotlsm? A, Atn red
heat.

(51) J. H, says: 1, What is meant by the
brass rim of the lens, which the pleces of looking
glass are fitted lntoln your description of a home-
made microscope of October 80, 18767 A, Magaol
fying glasses are usunlly mounted In a brass or
hard rubber ring. We presume such is the rim re-
ferred to. 2. Where can I procure the lenses re-
quired? A. Atanyopticlan’s, 8. Would the same
sized stand do for n microscope to magnify 1,000 to
1,600 times? A. Yes,

(52) H.S. T.says: In regard to propellers,
I used a two-bladed, one of the ordinary kind, for
two seasons, and the vibration was very unpleas-
ant ; but for tho last two summers I bave used a
modification of Dr, Collls Browne's (illustrated in
the SCIENTIFIC AMERICAN some time ago); with
that, the speed was incrensed about one third and
all vibration ceased, and she glides along with all
the smoothness of 4 #ail boat. I make my pro-
pellers with cast {ron hubs, Into which I screw
wrought iron arms and rivet on sheet iron blades,
making very cheap and efficient wheels.

(53) R. W. R. says, in answer to W. H.’s
query as to the tension of a cotton rope : Midway
between the two bulldings is a post holding 2 idler
pulleys, elovated 20 feet, over which the rope runs.
The sag of the rope, which is about 3 feet out of a
straightline on each side of the idlers, keeps up
the tension when the rope stretches.

(54) H. 8. T. says, in answer to many cor-
respondents: I will give you my cxperience with
a small boller. I constructed a boiler for a steam
carriage; It I8 16 inches in diameter and 30 Inches
high. The firebox i3 14 {nches in diameter and 12
inches high, with 207 copper tubes 36 inch in diam-
eter and 10 fuches long. Plates are only % inch
thick, of the best steel. Total weight, including
all fixtures, {5 200 Ibs. It made steam for 2 cylin-
ders of 834 inches bore by 10 inches stroke,and ran
the carrisge (welghing 550 1bs.,, complets) on a
smooth road a mile in 4 minutes, with one person
and fuel and water. I have the boller now ina
boat, 21 feet long and 5 feet wide ; (t drives two
eylinders of 23§ inches bore and 5 (nches stroke.
Propeller is 22 inches in diameter. It makes plenty
of steam, and, with good dry wood, I bave the
furaace door open much of the time to keep down
the steam. [ usuvally run at 60 Ibs., and at that
pressure it runs the boat about 7 miles per hour
with about a bushel of wood.

(35) L. L. L. says, in answer to E. P’s
query as to printiog {n gold and bronze : To print
clearly, use the finest quality of powder and size:
use as little size as possible, and distribute it wel);
roll it thoroughly on the type, use only two sheets
of smooth paper on the platen (for blunket), place
five or =ix thicknesses of soft paper beneath the
form, pull a light and quick Impression, apply the
powder carefully, and dust off thoroughly with a
camel’s bair pencil.

(56) C. R. L. says, inreply to T, C. M. ,who
states that, in a shoot copper vessel, the sulphate
of copper solution, after belng allowed to stand
for a few weeks, has deposited a hard, greenish
coat, which prevents the working of the battery
of which it forms & part, and asks how it can be
removed : This Is by no means unusunl where
the copper salt is very impure or contains a con~
siderable excess of sulpburle, nitrle, or acctic
aclds. When a plece of sheot coppor Is placed In o
solution of sulpbate of copper, alroady saturnted
with the salt, and contalning u free nold In oxooss,
a thick scum of copper salts soon forms on the
surfuce of the copper, which, If allowed to remain
or nccumulate long enough,not only very materi-
nlly weakensthe ourrent (In case the copper plate
fs a pegative elemont (n a battory) but offors »
nearly perfeoot protection to the copper, s0 muoch
$o that the addition of strong nitrlo nold Is with-
out action, or nearly so, upon It,

(BN J. G. V. says, in roply to W, A F,,
who asks fora plan for straighteniog wire: Fix
three collars on a frame, two on the samoe lovel
und tho third one above and between the others
This last ono oan be moved up and down by scrows,
The lower ones should turn freely on thelr cens
ters, but bave no other motion, Grooves of dif-
ferent slzes aro out on tho rollors, and the wire s
passed between the rollers in the groove nearest
to the exact sizoof the wire,

(58) L. 8. W, says, In reply to J. C, W,
who asks how lurge & cube cna be out out of a ball
2 fnchcs in dipmeter: The largest cube has for
one of its sides the side of a square loscribed In
ove of the large clreles of the ball.  If » is this
unknown side,r=RY2x0¥ 2 thut s, r =5 485251 inch-
e4. The volume of this cubo Is 81042 cublo (nohes.
(69) J H. asks: What comoent is the best
to harden quickly nod resist the netion of datp-
ness tho longest, without losing Ita firmoesa? A,

Portland cement,
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MINERALS, BT0,—Specimens have been re-
celved from the following correspondents, and
sxamined, with the results stated :

(G, G.—1% In Iron pyrites.—W. H, 8, ~It s lignite
containing fron pyrites.—A., J.—One I8 quartz, and
the other I8 fron pyrites in limestone.—A, W. 8.~
No, 1, Tho shinlog particles nre scales of mica.
No. 2 1n orystallized enrbonate of lme. No.8 I8
qunrtz, No, 4 ls lmpure limestone, No., b 18 gnelss
rook,~0, M, D.—It conslets of carbonates of soda
and limoe~I. BRIt I8 a varlety of brown ocher.
It 18 of no particular value.~J. L. L—They all
conglat of clay und sand cemented togother by &
emnll amount of oxldeof fron. They are not Iron
ores,

J.J. W. asks: How are glass marbles of
different colors made?—J, I, anks: How oan I pre-
gorve specklod or brook troutin cans, eto, ?

COMMUNICATIONS RECEIVED,

The Editor of the SOIENTIFIO AMERICAN Ro-
cnowlodges, with much pleasure, the roceipt of
original papers and contributions upon the follow-
Ing subjeota :

On a Raftin a Strenm. By R. K, B,

On a Scroll Saw. By C, A, 8,

On Barbecues, By O, 8.

On lncubation. By G. N. 8.

On Man in Limestone, By M.

On Small Engines. By J. 8,

Oua Safling Faster than the Wind, By J. G.

On Italy. By C. E.

Also inquiries and answers from the following :
C.B.H—A, B.—W. KE.—J. H, M.—W. 5. G, Jr,—
P.C.N.—H.B.—E.E.E.~M.B, H.—E.W.N.—R. C,
—B.P.K.—L.&W.W.—E.F. W.—J.E. W—R. G.—
H.J.G.—J.C. W,—B. F. M.—8. M. G.—L.B.S.—
T. 5. L. G.—F. MoD.—E, M, L—A—~W. H. M.—
W.H.S8.,Jr.—J.N.H.—J. D. G—C.F.—E.B.R.—
R.8.,Jr.—J.M.—C.C. R.

HINTS TO CORRESPONDENTS,

Correspondenta whose inquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete., will not be
published here. All such questions, when initials
only are given, are thrown into toe waste basket,
a8 it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mall, if the writer's address is given.

Hundreds of inquiries analogous to the following
are sent: ** Who makes elevators, worked by hy-
draulic power? Who sells waterproof matches?
Who =elis cracker-msking hinery? Who
makes chilled iron or cast steel balls, turned up to
a perfectly spherical shape I All such personal
inquiries are printed, as will be observed.to the col-
umn of ¥ Buziness and Personal,” which (s specially
set apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired {information can ip this way be ex-
peditiously obtained.

(OFFICIAL.]
INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending

March 21, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A complete copy of any patent fn the annexad list,
fncluding both the specification and drawings, will de
farnished from this office for one dollar. In ordering,
please state the number and date of the patent destired
and remit to Munn & Co., 37 Park Row, New York city
Alarm, burglar, P, Abrell.........oune
Auger, earth, J. Campbell..
Baking powder, C, Arnols. .. .....vee
Ball and sockes jolnt, A, P. Webber.
Barrel, I, C. Sheflleld..........oovveee
Base ball cover. M. S Ryan........
Battery, galvanie, F. C. Kinemund..
Bedstead, cot, G. L, Unverzagt,... .
Bedstead fastenlng, J, W, Strong.
Bodstead, sofa, D. Lovett, ..
Beo hive, O, Colvin.... .
Bird cage, A. B, Hendryx...
01 vrace, Ives & Ratz . ...
Dit trnee, F. P, Pleghan....coovinnn
fitnd alats, tesontng, W, H. Doane.......
float-detaching hook, R. & A, MoMaugh
Bobdiln, I, Cundey......oovviinsinene sannns
fBoller, secticaal steam, V. D, Anderson.,
floller, wash, D, D, Hooper. .. ...
Boller, water tube steam, W,
Bolting safe doors, C. O, Yale, ..o
Boot eounters, skiving, O, Littlefeld, .
Doot Jack, J, Green... cooviees rianes
Bottle stopper, A, Latby, . .oooviinniie
Potties, redacer for siphon, K. Deblieux,
Bridge. J. J. Relehorth.. .. .coivuiininns
Beddge, fying, D, M. Plauts,,
Broom stay, J. H, Anderson,,
Pueket ear. ¥, L. Boy....oo0 .
Nurtal care, Cave & Blohanison, .,
Dure dresser. J. Davis
Button, X, C. Newell.,
Button polishing maching, . Cantll,
Canschield, G. W, Banker. . . ooeenne
Cap pad. 3, A Taylor. ..o
Car hrake, Waitt & Garrett, ..,
Car brake sboe, I, . Congdon..
Car dumplog, G. A Gregg.
Car, dumpling, 1. B, How
Carwat, J. W, Groa',,
Qar siarter, J. M, Mayho aas
Car starter, J. Patnsm, ... ......
Car trock, one rall, A, G, Duzby. .
Car sigual. clectrio, D, Roussean...,
Cars, veutllating, ¥, K, Margreaves (5
Carriage. child’s, ¥, Traud,...... sasssass bere 4ue’

« 1B
s TT80800
e 1T8, 089
weee 195708
« 1508
o 175,084
o 1302
- TN
o 1
o 1550
o 18,01

Ohatu Hak, , V. Draper. 14,50
Chalr bottom, W, K, Prayoe. .....ccieeersissnseses 0,18




. S —

Conler, mk, W, Bodgdon. ....ooovneniseens
Cooler or warmer, milk, D, D, Whitaker .
Corset, Whittler & Andrews........
Corset spring, C. A, Baldwin, ...
Ootton-openine machine, B, Buckley
Caltivator, §, Walton, ... ..

T ERE L

Calttvator, wheei, 0. C. Green. oo wonens 135,097
Cuarry combs, C.A. Holehkte, 1., m.ou.m o,

Curtaln Axture, D B Kempaler, .ocoaiviannnes

Cylinders, welded, M., Blak . 135,008
Dam, adjustable, S Fhl'tps ... wieave 133,033
Demijohn, D, H. Shoards........ «. ve nievs TERIS
Dental artienlstor, G, G, Davideon vesensen JT5,006

o 155,189
154,982
o 15,205
. 100

Dental mallet, eloctrie, A. Rpencer.....
Dental rebber dam, E. P Brown..
Directory and desk. W. Walter..

Poor cheek, 8. R, Dlllingy. ... ..
Drawer puil, 8. A, Buros
Defer, Lee and Gelger....
D0, rock, W, H. Wright........
Drills, making twist, E. 8. Taber .
Eaves trough hanger, J. F. Hess,,
Electroplating, C. §. Minchew....
Elevator dbucket, S, Hughes ..
Elevator, bay, J, C. Cramer.,

Elevator, portable, V. Andry....... 13,002
Elevators, chaln for, I'. Anderson (r).. T

Eagive frame, steam, L. D, Bartlett,,.
Engise valves, B BOLJr. .......oe
Eavelope. R, E. Brown,..

l’l o, 15658
- TR0

Envelope fastener,B. F. urpheu- . 15,3
Excavating, sabmartne, C. Pontez........ . 135058
Fabrics, ornamental, 8, Barlow.... ...... . 19,891

135,126
158,56
134,50
T8
.. 135168
. 175,088
175,086
13,180
175,008
. AN
. 155,20
175,069
155,00
e
135,000
19,9
135,009
133,033
15,068
135,101
174,968
174,

Yestber renovator, L. W, Manniag....
Feod water regulstor, J, §. Tresize of al.
Felly cxpander, J. K. Minich..
Pence, L. Parker ......
Yeace, fron, T, BEobinson....
Fence, portable, D. §. Harner....

Fiter for drugs. eto,, O, E. Gates.
¥ire srm, revolving, T.J. Sloan....
Fire extingulsber. ete., BE. M. Craadal.
Fisbiag rod reel, Winans and Whistter.....
Flowers, making stamens for. A. Giraudst.......
Flowens, dipoing for, A. Giraud -
Fintiag mackine. H. Albrecht....
Foot power, W._ F. and J, Barnes.... ..
Foot powers, treadle for, H. Anthony.
Furnsco M. G. Fagan ..........

Gss lguefylag pump, J. Boyle............ vese wens 195,000
Gas Injecting spparatus. Van Kanoel ezal ...... 195,218
Gas, tlaminating, 4, €. TITADY. ..covernenrnnrinsee 179,208

175,081
. 135,000
. 15,25
175,008
175,065
194,97
15,4
S B
. 175,083
AN
. 158
LN
175,080
170,128
. 175,000

Graln, transhipping, W, Goodwin. ..
Grafn drill, H. Garrett = .
Gratn drill, G. M, L. MeMilien

Hank for Jibs, etc., M. Pease....
Harness hame, Dodd and Brower
Harness trace, Slawson and Triphagen
Harrow, M. D, Lawrence..............

Harvester dropper, P, i Marquette. .,
Harvester inger catleh, E. F. Herrington

Harvester Journal box, T. S, Brown, ... e 3500
Harvesters, divider for, 8. D. Locke,, . 15
Hanp, crate, J. Do Lamater.... ...coovee e 175,000
Hat bodies, forming, Wharton ef al RRTR |

vee 154,098

LAD
AL
AR AL
19.0M
. 15,00
oo 133,008

LATa
PRLIN 1L

Hst ventllator, C. F. Abbott .......
Hsy lcader, Wilson snd Bartlett..
Heater, foed water, J. C, Stead...
Hoogs, shaving round, G, B, Selden.......
Hop boxes, shade for, H. X. Bam.mn *
Horse boot, J. Feanell...oocccniinnis «
Hoese sweat pad_ ete, B, R, Jou-
Rorse power, N. B. Brown. .
Horse power, D, Cushing..
Horse power, . Leonard.........

SderenstaassniRINID
Horses' feet, toe weight lm.s onnn. o widouss 174,98
Horse tos weight, Selty and Spurek,. LELN

Horsesbos blask, C. H. Perkine

FREIN L)
. 1.9

Hose coupling, Work and Glilmore.......
Hubs and telltes, boring, L. Willlame
Hulling machine, G. Il, Peabody wadely
lee creeper, Conennd FOrtios. ... ..o vovvviriroes
Ind, tndelible, D, M. Marsball,...... ..o vvvnnenns
Iron bars, pollahing, B. Lauth (r), .,

Lron, making, B, Lauth (r) ,..,..,

Ladder, step, 5, C, Blauvelt,,,
Llawyp, 6. 8. Newton .,
Lamp collar, G. W, Brown, ...
Lamp extinguister, ¥, i '-ml-,.
Lamp extingulsher, J. C, Bchroyer
Lamp-filling cabloet, T l.. Harlow
Lamyp stand and mateh box, K, I8, Beach, ’
Lap rope and 100t pocket, J. Milwaln ...........
Lathe for tarning rolls, T, 8, Poole
Lever power, K, Valoa,,

Look, e, O, O, Yale,, h 2
Loeks, vlld.lux.rnmnumﬂr.f ' Mmum
Locket, Woglom snd Miller,,

7.0

A0
ABam
« o 1w
, 1, ee

19,1

PR RN S
boom shuttie, M, 8, Légarb........cocovviiiniinsn, 19,007
Rubrioator, M, Haghes .. ......ccovuvvrsss . 13,9
Magnatio mackine, J. Kidder s
Mateh safe, W, Dawson 100
Ml B M A Ny, i rnirnns (L)
Meat, proserying, A lunrh « 13,
Mechabion) mavement, W, Mel «.n.v.'r 1.-.'1 n
Modical ribbing soparstas. O 1 Taylor 1.1‘.:\‘.‘
Meter, water, J. J Barrows KT
Mop wringer, H. D Cooker 195,044
Matlve pouwer, transmitting, Goahet of ol

Mower K. ¥V, Herringron

Mowing machine, K. A, Feek

Necktle holder, M. Rubin

Weedls threader, 11, Wells thadsiseior
Mot ek, J. A Forer. ..ooooiiniiiininnrnns,

194,210

hl rn

l"tlonl.ll. LAVINEMON, L oovvriinranines e 1IN
Nut Joek, Millerand Davis, . cenere T, 1
Ol squonaer, H. OISON. .o cooivirvivs sone Hem
Ofls, ete , Increastng density M.W ", mm. 198,004
Ofls, maxing lamp, C. L. Morehouse,. 15,0
Ore conoentrator, F.J. P Pasco,. oo 1L
Ore frotn refuse, separsting, 0, D Woodmn . 1w
Oven, baker's, A. Crumble voes 15,002
Oven, Dateh, A. J. Dejey.. 139,000
Packing for axle boxes, lubricant, J. B. Boone,. 155,018
Paper barrel besd, W H, Marphy... oo N
Paper barrel Jolnt, W, H, Murphy . m,v-_-
Paper barrel making, W. I, Murphy...... é 158,10
Paper, ealendering, G. Dunean..... v . :::t‘:
T "y

Paper paip bag, I FL Pt oo
Pavements, rouchoniog, J, W. Starr

Pen drawer, blotter, ete,, O, 8§, Daldwin
Pon extraotor, J. A, Hard ... covereeninns
Pen, fountatn, D. Mackinnon....
Plie driver, Roehrs and Kohler, ...
Plpe tongs and cutter, J, S, Stewart..
Planing machine, A, Cant
Pianter, corn, T. Eldredg

. 1w
o« 178,008
. 10,082
o TR
L A0
IRt
15,04
v 190,008
Lum

Planter, corn, M. Whisler " .

Planter,cotton, A. T, Hurher ..... . 135,088
Plow, double corn, W. A, Van Camp.....coovenes 1,
Plow, root-cutting, J. §, Swaney,, vessss oo 1TH, 300
Plumbd line holder, W, Deckwith, ... Poness . e
Postage and revenue stamp, J. B, Winner . 1,08

S R

Press, cotton, O, H. Belden.....ooivas ais .

Press, cotton, H. B, Jones o 195,009
Pross, hay, D, C. Green,...oovees TR
Printing press, C, B, Counll (r) . 7.0m
Printing presses, C. B, Cottrell . : l'\ ms‘ 18,

Printing surfaces, produciog, J. ll !ltnh .« 135,000
Pump, J. BOWRDer. .. ...oooevenes LN
Pump, J. Kimes. ..., 5L

Pomp, H. Van Doren..... 15,9

Pomp, P Wiseman m ....... 7,008
Pamp, double-acting, C. P, llow-nl 150
Pamp, force, G. W, Gllmore ..., 17
Pump, steam, E. HlIL, Jr......... AT
Pemp. steam vacuum, J. R Paddack .. ... 154,90
Pump, valve, E. BIll, Jr. . coooiiveivinniiinnne . 134,957
Puritier, middiiogs, E, N oo 1S
Raft, ilfo, N. H. Borgfeldt....oocvvvuses . 195,010
Raflway switch, C, Thompeon... .. 175,300
Rallway, one rafl, A, G. Buzdy.... e 195,008
Rake, borse bay, Lane and Fleld, e TH N2
Tam, hydraalic, W, W. Grier...... R )
Rattan machine, J, M, Goddard...... o YB,M
Reaper expansionreel, A. W, Shaw.. . 19500
Refrigerator, J. O, Beek....cciiviinin . 1500
Refrigerator,C. b, Page ... sabensansssenssnsece .3 T B
Reslnous gums, eutting, J. DAVIS . coviaiiiiinnnins 175,04
Riog, finger, W. Elsele........ 195,067

Rings, ete., bending, G. Litchfield, J
Rosd rammer, steam, 8, Johnson ...

LADAN
134,961

Saddle tree, gig, J. Theobald...ocooe covennnesss 175,200
Sand, raisicg and sereening, H. Bchultz, e 154,981
Sash fastener. T, Karutz....... sessssss wee 15,100
Sash holder, J. A. Adams. . eesss JO4, 00
Saw Jig, P. Hughes.......... . 195,101

Sawmill head block, 1. Aleslagl....... oo 175,000

Sawing machine, Frank and Spire..... veees 175,000
Sswing machine, seroll, E. Brown, e 1040

Scaffold, palater's, W. Hoehn
Scraper, rod, T. MAJOT..ceesivirimmsnces
Screw-cutting machine, Burlelgh and Putasm...
Scrubber, J. Deasey..... -ccevriiinnas
Seeder and cultivator, I. Turman,.
Separator, grain, H, H. Velle .....
Sewing case, R. and L. A. Philip..
Sewing machine, E. Moresu (r)......
Sewing machine fringer, G. Frame...
Shoars, angle fron, H, D. Slagle
Bheet metal cup, J. Solter,
Snirt, M. Popper......
Shirt, W. H. €. Tracy.... . 135,207
Suirt, C, C, and L. Tuttle.. . 194,07
Shoulder brace and suspenders, H. C. W'hlunmh 175,21
Bhutter worker, W, M. Lanphore,........coooeeee. 174,063
fign. H. J. Blowney....... Easdgnopnnsnas s eetnas iy R EBIULT
BKirt facings, machine for making, F. G. Burley 194,55
Speoder nnd Ay frame, T. MAYOr. ooovviviiiiiiana 1T 018
Sploning ring traveler, N. I Allen .. ..o, 176,000
Sqnares, gage attachment for, E. Kuhna,........ L1
Stalr rod, W. T. Merserean . 194,919
L} pe and p rhing, cancellng, F, Meyers.. 195,140
Btaples, making corrugated, H, A, Harvoy....... 175,057
ftave machine, band saw,J, H, Hobson,..... ... 175,00
Bteels, striping cutlery, A. fI. North . 135,10
Stercoscope, E. Blerstadt. ... ....
Stove, cooking, J. R. Byde.....
Stove, heating, M. C, C, Chureh ..
Stove, magazine, W, W, Baldwin (r)..
Stove pipe damper, J. H. Rhamy....
Stove, sab siftiog, J. B, Hyde,....
Straw cutter, Slusser & Schmidt .,
Table, folding, J. E. Arnold. ...
Table, lroning, J. B, Jackson ...
Table leat, support, E. J. Wolfrom.....
Table slide, extenston, B, H. Arnold
Tag fastener, C, C, Btevens, . ...... e
Telegraph apparatus, electrio, W. & J. M, Smith 175,18
Temple toeth, assorting. Dutcher & Church 17,0
Thill coupling, W. W. Anderson..... . 1

e 195,006
175,135
175,006
195,045
175,210
174,09
. 174,970
. 7,000
. 195,064
< 17,26
. 115,188
175,160

Thill conpltag, 6, Harrison........ , 1800
Tulll coupling, Lee & Ostrander . 11008
THIN coupling, L. MOOTC....coviiarrnarnrranns N r A

Ticketonse, 8. BIMOBS. ..coovviivvinnnririnins .
Tobneco machine, plog, T. F. Morrin, . 175,108
Tollot case, 1. F, Maran,..... .o 115,127
Toy oap exploder, O, Cooster, Jr. () ouiionicvns
Toy money bank, C.C, Jobnson, ........ ciiiienns 195,109
Traceo Jolat, elastie, B, F. Hea
Track elearvr, Phipps sud Quinn
Trap, animal, Thrapp & Hindman
Tonp Nog, J. PUIIPR. cooonse seismracsrsnaorensnness
Truok, 1. L. Plumer (r).
Trunk, O, L, Trealze........
Trunk, stay, F. E, 8, Crane,.
Traes, £, A, Campbell..........
Tross, D, L. Keanedy.. <
Type cane, B, W, GIeen. .. c..oivvivarrrsnirenes o VL
Type disteibuters, C. W, Diekenson,, 1, 4m, 174,00
Type-disributing machine, W, A, Lorenz,, 1Lns
Typedistributing mackine, W, D, C. Pastyson... 19,100
Type. pristing, J. LINASAY .....ovvnee ) 135,019
Trpe-setting machine, C, W, mrlln-un -
Typosetting machine, W, A, Lorene,

« 19000
.+ 175,000
AR LN

........... e

Type-writer,. V' Deming 19,001 |
Umbrells. U, G, Btelomets man
Under walst, E. W, Pallhrook sesvass TORANE ¥
Valves, W, Palnter s 130, 1BOs
Vegetable sltcer, A, O, SIOOUM. .\ oivrresris PRYLAL
Vehitlo sent lock, G, E, RObISON. ..coviiiivonsansns 15500
Vebhicte wheel, AL J, o, .ovverssnens s
Vise, Jolner's bonch, G, If, Wheeler 13,5
Wakon, side bar, D, McVaw .., o 174,008
Wasti tab prand, J, J. WEILE. .ovuverne trenssvenes PRELA

ﬁmuttm Aumerican,

LELR

Vl’uhor.-mlng. w. Nmuu .......................

174,000
Washing maching, J K. Dugdale...... ..oooeenns 175,006
Wastitngmachines, I, K, Smith, 179,184, 175,185, 175,18
Water closettyalve, T, Conaughton. ... .coccvreees 1"
Water wheel, turbine, W, M, Mila ..., IR0
Weft stop mechanism, F. O, Tacker.... ...vo.. LN

Wind motor. G. B, Strong. .. s 175,109
Wind power, B, CIOaAYEr .. ..ccoivivinis sravanns . 178,02
Windiass locking goar, Nrmmxlnn B = s owe 1M
Wood, treating, B, Loekwood, . .......ovviiaee NI R

« 10

Wrench, A. T. Iyde. oo

Wringer, R, H. 86, Johtt, .. oooviiiinecns 10
WeInger, F. WAY . . ccveriinrrncccionresrsssassases 13,08
Wringer, F. &M \\-y R ess Spevanede 195,07
Yoke, 0, E. A, FRIF . ooiviiiimmmnrssrinsnninsennns 195,060

DESIGNS PATENTED.
0145, ~Grasswane B, Bakewell, Jr.. Plrtsbargh, Fa,
0,146, ~SeaT Backs. D, Buckler, Listowell, Canada,
0,47, —Unnurrus Fuase—~A, Hirsh, 8t, Louls, Mo,
9,148, —~PBapoE.—il, Newell, Phllapelpbis, Pa.
9.109.~Torx Camntaan.—F, W, Porter, Springfield, Ve,
0,150, ~Banae.~¥, M. Bequa, New York elty,

0151 Paren Wetonrs.~N. J, Simonds, Woburn, Mas.
9,152, —UAx STaxn, ~Z. B Teaver, Detrolt, Mich,
919 —~Cassixenes W, A, Walton, Providence, B, 1.

9,15 10 9,157 —BagasTrine L, 5. Beals, Astorls, N, Y.
9,198, ~PLAYING CAnDS, ~J . Duthie, New York elty.
2,159, —RoserTEs 1, C. Reod, New York.
9,100, —Boas.—W, Ektaner, Lyons, [owa,
9,181, 9. 2. —Bavars, B, B, T, Passale, N. J.

[A copy of any one of the above patents may be bad
by remitting one dollar to Muxx & Co., 37 Park Row,
New York city.)

SCHEDULE OF PATENT FEES.

On each Cavest.... ... savsanessessssavsasnh Sesen s10
Oneach Trade MATK.... «ocvrneessnee 825
On fillng each »pllauon for s Patent (17 ye-n) 815
On {ssulng esch original Patent.......v cooeveees o
On sppeal to Examiners-in-Chlef.....cooiiiniiennns £10
On appeal to Commismioner of Pateats .. 820
On application for Relssne . . ...covee <o 830
On fillog s DISCIAIMEr. oovvvrirrrrrness s$10
On an application for Design (3% ye.n) s10

On application for Design (7 years)... .
On spolication for Design (14 years)...

:Mvtrtis:mtnts

“Back Page =« = == = 81,00 aline.

Inside Page =« « =+« 75 centsaline.
tisements must be received at publication office as
Machines. Saws, Tools, Patterns, Wood
FRASSE
will pmva 1t or forfelt lﬁm New ar-
Foxr Sale.
Saw Mills, Eugines. Bollers, Whest Thrashers, m
tato, Por lnlcuu
bk i bmun. Froderickaburg, Va,
Hopkins, A r oontaining dlneuou for the
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 REVERSIBLE
HOISTING ENGINE

FOR ALL PURPOSES
E¥™ Cheap. sim Ie durable, and effective,
llll()xll FOOD M'F'G CO_, 188 ves o ¢

A MONTH—~Agonts wanten ",.4
where. Business honorable nnec'l’ fNret
cln! Particuolars sent free. Addre

WORTH & CO.. St. Louls. u.‘,‘

('AIKI'V..\TF.R-' Manual.—A practical gulde to sl

/operations of the trade; drawing for carpenters

forms of contracts, snecifieations, pians, &¢.. illustrs.

ted, 30 cts, PAINTERS' Manusl —House and sign

palnting, graining, varnishing, polishing, kalsomining,

rpn(n, lottering, stalning, gidiog, &c., 30 cents.
ook

Alphabets, Zo, Scrolls and fmummu. [ I8
Watchmaker and Jeweler. t0c, Soapmaker, 25¢. axid-
ermist, te, l'gmolnztsltul-lor 2Be. Authorship, Se

Of hooksellers or by mail,

JESSE HANEY &
Nassau §t,, New York, Ol 1

MAN FAMILIAR WITH PATTERN MAK-

{ng, setting machinery, and hanging shafting, also

with the use and eare of wood.-working machinery—now

with » Jarge machine shop and lounary—'ould ke s po

sition West or South. Address * Advertiser.'' care Gro.
P, RowzLL & Co.. 81 Park Bow, New York Cuy

JCROLL SAW PATTERNS-New Novelties, Centen.

LD pial Bracket (National ¥mblems), 25e. Hojal Bracket

(Lion and Unleors), e, L. H. RUSSELL.Stratford, Ct,

N.F. BURNHAM'S

15874 TURBINE

Water Wheel

Haa DISP LA CE D hnndreds of other

Turbines, but HAS XEVER BEEN IT-

SELF DISPLACED, Pamphiet Fres,
N. F. BURNHAM, Yonrx, Pa.

Brass Groods.

Having boaght the ** DETROIT NOVELTY wouxs ”
we are desirous of renting for s term n‘;
shops therein, consisting of MOULDING Rt (u( mxn
feot, with 3 melting farnaces and large core oven—FIN.
ISHING ROOM 38x9 feot, with 11 Iathes sod wil appli-
anoes for Anisbing oodl in the Dest manner. Any re.
quired power can Hed, Bunthln s In pood
oMcr. and resdy lorlmmed ate s ork; both 4+ Dested
_ﬁznum To the right parties, we wiil sell lhr PAT.

RNS of a full line of steam, gas, and water goods at

a low price, with ample time.

For an enterprising man or men, this lsa lrno oppor-
tunity for ¢ ng in & paviog business, The locality

is unexcel as & dlstributing polnl tabor cheap and
abundant, We are now operatin r'iron fou and
machine -M »0 that a fuil live o Cut Irom Bitings can
be made on the premises. Apply
DETROIT IRON AND BRASS M'F'G €O,
Detroit, Mich.
q Irom.
ron Bul ».
Shutters, Doou
Moasiy inos hatbos
AXD Roor CoMPaNY,
Uflice, 5 Dey Street,
New York,
for eircuiars,

OR SALE—PATENT ror A WATER WHEEL.
A 1wo lnch ** Wheel” runs s Sewing Machioe, uin;
'uer Any aize can be bufit, and revers ble,

c H. STUBGSS. Saratoga Springs, N. Y.

SHAFTS PULLEY

des

pUUFLﬁ

1n Stock, and for Sale by
WM.LIAM SELLERS & CO,,
Phfladelphia, and 79 Liderty St., New York,
Price lista and pampblets on application,
and llorpm-n nahit

OPIUM:E e

m&..u.....u.

Engravings may head advertisements al the same rate
carly as Friday morning to appear in next issue.
& co..cl cumn u.. ‘ev York.
857 60 Agen
sont free to
S K
A VALUABLE !BON FOUNDRY. now in operation,
Work and l'lo\u. will bo so'd at auction a¢ Fregericks-
HUGH &
onny mnnllclnn o {mt nriely of beauntifu

per line, by measurement, as the letter press. Adver-
Agents' Profits per Week.
e P CHID ESTER. 367 lroadway, ¥
with all necessary modern Machinery for manufsctari
burg, Va., on WEDNESDA Y. Avm 19, 1876, to wind up
OUBEHOLD ORNAMENTS. By George M
£ar the adornment of the parlor and the home, of wood,

but dnished In fmitation of bronze ware, Including vases,
nrm. medul onl. card melveu. br-e « mlc rafes
“m nnﬂndj w1

l‘r‘ Conulned in SCIBNTI}‘IC
xuu,uf SUPPLEMENT Nov 3 "Fo be iad at this
oﬂlee and of all Now- Agonts,

(‘EMENT DRAIN PIPE MACHINERY—TO mix
J and pnu by Power, This is the time to n.
J. W. STOCKWELL & CO. Po

It Pays o Advertise, |

Every buslness man mmm the nmuuy of advertis-
fng. All who have tried It know the advantages and
proft of so doing. It It is not all who sdvertise that
do It advantageously, and (n the most effective manner,
to derlve the groatest benofit for thelr money. Asa
rulo, It Is the hest economy to advertise what ope baa to
soll or wishes to parchase, in papers having the largeat
cirenistion amoug the class of parsons llkely to be In-
terested In the article. Parties having Manufacturing
Establishments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Bulldings,
Yurt aces, Heating Apparstos, Steam Engines, Dollers,
Wood and Iron Working Machinery, Agricultural Im.
plements, or Countrsots for Engineeriog Works of all
kinds, will find that It pays to advertise In the SCIEN.
TIFIC AMERICAN.

The value of the SCIENTIFIC AMERICAN a8 an ad-
vertning medium be over estimated. 1t goes
tnto all the machine and workshops Is the country, and
1o takon at the prineipal Hibraries and reading roowms in
the United States and Europe.

We Invite the attention of those who wish 1o make
thelr business known, to the annexed rates:

Back PAge...oons oo

. 8LOD a lne, B
Inside Pge............... 75a e, | AN
BPusiness and I’n-mul L00 a Mne, FESRTION

Engraviogs may head advertisemontsa at the same rate
per line, by mossuroment, as the letter-pross, Adver.
Urements must be recolved at the publication omoe ws
early s Friday morning to appear (n next issue,

If anything Ia wanted tn the mechnnical tine, sdvertise
for it in the SULENTIFIO AMERICAN,

1000 has & patent or maohivery (o sell sdyertise In
the BUTENTIFIO AMERIOAN.

e 1 ) —

The Su,mlement.

Next 1o the BCIENTI MERICAN, the hOIEN-

[ TIFIC AMENICAN SUFPLEMENT has the largest ofr-

culation of sty paper of (ta class published. The AUP.
PLEMENT s & distines publication from the SOLEN.
TIFIO AMERIOAN, and has & large clroulation other
than among the subseribers of the regular edition
Terma for advertislog sre very low, ss follows ;
Back Poge, tinted Cover, .. 88 a line, Bacn

Inside Page 200, 0 lne, § InaxnrrION,

Discount for Iarge spmoe, and 10 Quartier! Yortiser
Address the Pubiishers, -

Munn & COo.,

87 Park Row, Now York,

WHIPPLE’S
Patent Door Knob

Awarded Medal at m m
tor 1974, ﬂ
B
mns n nnn (or the | pnrm.
h,n

NW

ll 'Q?ﬁ‘mm

bery 8t.. N. ¥

IIBI‘ARTIIHII

0R LIVE MEN
l.l l & um SAL E‘l wanted to {n:

lown In to $100

O 0 C S‘"' ’”&"E "J“
AT uﬁ"iﬁkﬂ

. A new
enire &

EAT

&M

This work (& just fresh from the pross, and ul.
the orders which had scoumulated bave been
filled; and the publishers are now ready to receive
now ones.

The Sciexce Recorp for this yoar—tho fifth of
its publication—cootains &0 octavo pages and &
great number of engravings, (llustrating new dis-

Lvo volumas, 1872, 1573, 1574, 1575, snd
volumes library of
m’mﬂr:.:-a ...."W“m

MUNN & €O, PUBLISHERS,
""'m‘m
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Electro-Metallurgy,Molding,
Founding, and Metallic

m«lo‘l Gualde tonb u d ml:n mmmpluur
lm ln':voh-o. O’Vu..."e . A
The Practioal Motal Workery' Asslstant :

Alloys.
Figures In
ﬁyﬂm.
the very best treatises ol lloeuo leul-
EE
uf" nd! u; ‘c

Galvanoplastic lhnlwlauou
llw m- the l'n-eh of Mrnd ore-

m-y oaver ’.Nubﬂ In the Knglish Language.
Ibo Dnﬂml* of |h llcull ,'_am.

w:( vod and 1]
em) n‘ Metal orlm With the Application of
the Ars of locm lm W Manufacturing Fro-
aﬂu; oollceu‘ Orwnn Hources ond from the
orks of dlﬂ lamu Lau 0, Plamier. Na-
g u:“ud (& od'r' 1o which

. w
i ndded an A»uln. co-uur:“ the Man uxro:u
ture of Malleable ln' ?i.‘!“' and I m‘.'n'.':".‘f;
Ressemor Steel, Posques. With gver mix

Hundred ln‘nvlu-. Illtll‘lllll orny Branch nl the
Suh) 1.0

Tho Monldor and Founder's l‘oekot (,ulde 2

Parts, Sulphur, Wax, ana Iy
0 (.uun&; the Construction of Melting rnr-
the Melting and Founding of Metals; the Com-
puluon of Alloys and thelr Nature. With an Appondix
contal pis for Ano:; :lmnn.b:nsmuhni
Castings; also, Tables on t trengi
sod other \nuua of Cut Metals, By Frederick
Overman. Forty-two llustrations. 12mo. 81,5
The Practical Bruss and Iron Founder’s Guide:
A _Concise Treatise on nruo Founding, Moulding, the
Motals and their Allo “r 1 to which are sdded ent
Improvoments in the untu&m o( lvon and Steel by
the Bessomer ‘r ames Larkin
Fifth edition. revised, 'lm qum ve sdditions. In
one volume, I 2y

Metallic Alloys:
Being a Practical Guide 0 their Chemlctl and Physical
Propert and Uses

., thelr
Translated prom. the French of A d'uaulu. By A. A.
Fesquet. 1Inone volume, 12mo0... .ovvinen cTnonaan 8.0
< o Tulbofa or soy of wnoon.umbymu free

Ygr ne: enhrm CATALOGUE OF PRACTICAL
a.gfsclxwtnc KS—36 pages, Svo.—sent free to
any one who wiil farnish hls address,

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PURLIsHERS, BOOXSELLERS AND [INPORTRRS,
S10 WALNUT STREET. Phlladeiphis,

To PhulafIEIEEla]:.,IE‘%I’

From any poiat in U. 8.

mer,
e
T

m
Tl

&l!De’bth w York.

Machinists’ Tools, |

All sizes stlow prices.

Wall St. Caricatures.

A NEW BOOK. 48 PAGES, contalnlog 14 engraved
.huunlonl. WITH INFORMATION FOR ATOOK SPREOULA-
Price, cloth co\en. mcenu paper covers, freo
mul TOMBRIDGE & CO., Bankers and Brokers,

: v\m Street, New York,

LCOTT LATHES, for Broom, Rake and Hoe ulndlu
§. C. HILLS, 51 Cortlandt 8t., N, Y,

MACHIﬁmST’s ’foois

ullrunbon xwﬁ
o '“ﬂ “ » u:u

. L . “" ‘l w
lron a chl Clamps, Die Do lamp Do {oo Clampa
x* Mandrels, &c, Send for latest Price Ll-l to
COUNT. South Norwalk, Conn

Pond’s Tools.

EN(IINB LATHES, PLANERS, DRILLS, &c.
r Cotalogue. DAVID W, POND, Successor to
LU(,IL‘BW POND, Worcester, Mass.

W anted “tul patented articles for manufacture,
suftable for sale by hardware dealers, Cash will ba}mm
l"r nt4, or adyance made for royule Address ¥

K'("r care Puatt & Co,, Buffalo

To Manufacturersand Patentees—Use-

The TOLL-GATE! E"'?o‘u'.'“.'m':' 56 objects te

lndl Addluu with cumo. . C. AB nﬂnlo.n ¥

HE BASTET MAGNETIC BNG!NE AND

BATTERY, for running Sewing Maocuines, Den-
tsta' and )owalern Lathes, Printing Prcnu. Pamps,
Blowing P-rlur and Church Oreans, or workl nﬁnn.r Ma-
rl-lnuy that oan be moved by Hand or Foot, LE—~
DURABRLE~ p'( ONOMICAL. Local Agents wanted in
"rn town and count For ciroulars and price st
sddross, with stamp, THE BASTET MAGNETIC EN-
GINE CO. , 1113 Cheatnut Street, Philadeipbia, Pa.

Buffalo Excolsior Piay Planer & Matchor

l( st of s Xind In W

exira in qual-
il Week Do~
f

< Patenie* March 36, 1000,

NDEX PLATES FOR GEAR-CUTTING MA-

CHINES made and drilled to order, with any required
pumber of boles or cut upan the edge for screw Spur
and beveled gears aod racks, for patierns or tor use, cut
o order; also roseties for Jewelors' and watch-cose
makers' enging Isthos Holes drilled In atralgnt lines
of any requin umber to the tnch, Special tools and
care used 1o losure sccuracy. Pstent Catters for Teath

of Ge Whoels, which can be sharpened by grindlog
witvout changing thelr form, Kept In stocx. Cutters
made on this plan will Jast many times ss loog as those
of the common form, with the advantage of belog always

roady for use Descripiive Catalogae with price lists
sent por v all on ‘P‘ dleation. BROWN & SHAWPK
.\l.\\‘ FACTURING COMPANY, Providence, K, 1

Tl MUSTACHEK pre dur'd by the use
“5 of Dyxx's Neanp Evrxin, without
plary.or w'll forfelt §1L0. Bale snd sure

With full directions, postpaid, 25 cts. L,
A.SMITH & CO,., Agents, Palatine, 111

Water Elevators.
‘I‘l'n‘lt u\-':' HAY .A‘ &k .lur .‘-‘nw \ulk

l 16 FAY 10 sell our lh BOEE FRINTING BTAMPS,
Torms free. TAYLOR & HAKLEE, Cleveland, O,

W1 Lako 8t

Scientific American,

v 4_=-====!_—_—-_I===

STEAM PUMPS.

FIRST PIIZES, VIENXA, PARIS, NEW YO
ALTI MOWE, BOSTON, Ky

Send for etreular of muﬂ : aw fmprovements .,
THE NORWALK IRON WORKS,
South Norwalk. Conn

s winslant Beties and BURE self-cure
s et FREE. | have no humbug med)-
Clue tosell, ¥, W, PUTNAM, % Eart Broasdway,N.Y

HE (,'F.N'l'}!N.\'l.\l. INTI’.MN.\'I’IU.\'AI. X
HIBITIOR OF 1836, ~The full fHistory and Progress
of the Exhibition, maps of the grounds engravings of
the ba'ldings, news and sccoupts of all the most notabie
ohjocts, are on weakly in the BOIEATIFIC AMERI-
AN SUPPLEMENT. Terms, 85 for the your; singie co-
ples 10cta To be had at this oMce and of al
All the back numbers, from the commeon
uary 1, 1579, can be had. Those who de
complete and splond i HHlustrated Hecord of the Centen.
nlal Exrosition .|.....m have the BCIENTIFIC AMERI-
CAN BUFFLEMEN

O R R T
PATENT
Phnlng and Matching

and Moldin Nu ines, Gray and Wood's Planers, Self

olll Saw Arbors, and other wood. workin mublnen
O0D'h MACHINE CO., §91 Liberty | P2
od for Ctroulars, eto, t 77 High 8t., Boston.

e Gutta Percha

Imported and for sale by
GE A. ALDEN & Cu_,
19 Cougress 5t,, Boston, Mass .

and IVDIA lll BBER.
GEOR

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
B BAND & SCROLL SAWS &c.&c. 4

A Fihx GO,
RACING BOAT STOCK

SPANISH & WHITE CEDAR.

Extra leagths and quality, from 316th thick up, planed
and unplaned. Also, full stock of HARD-WOOD LUM-
BER and VHNEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &c.

Inclose Stamp for Catalogue and Price- L,

Geo. W. Read & Co.,

156 to 200 Lowis st.. Mt.5th & 6th sta, E.R..N. Y,

P. BLAISDELL & CO.,

Worceoster, Mass.,

Manufacturers of the Blalsdell Patent Upright Drills and
other firet-class Machinis® ‘s Toows.

F. & JOHN BARNES
uhctnnn ol Barn. e.

H
CHIN
lﬂ'. al‘R()LLSAW‘i LATIIES C!R-
ARl SBAWS, Ero. The only foot
powcr muh!ncr‘ vmhom cnnk or

dead centers, 000 per
year made paing lm-u mnc Ines.
Send (or ILLUSTRATED
CATALOGUE
ROCKFORD
WXNNRHAGO COUNTY,
ILLINOIS

LEOTRIC BURGLAR ALARMS, Hotel and House
Annunelators,Call Hells, 81 nulln. Apparatus,Cheap
Teloc ln-l u, Batt's,eto, Tu urrLy Co, .uorehnd 0

EAGLE 1'00'1‘ LATKES

With Scroll and Circular Saw
ments, Slide Reat Tooll top' lllo r.hml'
!nxlno Lathos, aners, &c,
Noatest dealgus, mpeﬂor fnlsh. ,lxig‘

ces, Our new Catalogue d
ese and evary tool nacoun loﬂhon

stour or Artizan. Send
L. CHA B 00..

WM,
# & 71 Liborty 8t,, Now York,
Planing & Matching,
Moulding, Re-sawing and Tenonin

o ):’Athlnu. Scroll

‘G l‘\nml- orking Machinery.

JOTN T, BCIENOK 'S BONS § Matteawan, 8. ¥ .
“Bond 10r Catalogus. 118 Liborty bt, N, ¥ .1y,

FRICTIONUATORS.

CO.PROV.R.I.

< AND E
VOLNEY W. MASUN

WILL BEND l|\ MAIL I DOZEN RAMIE NAPKINS

for 3¢, Address G, W, LAKE,F, O, Hox 5839, N. Y,

!'OOT LATHES

Send for Clreulars to

l'ool Drill

I'O‘ﬂlfl
T, AiARS "
wnw. ilh st (uulnlull 0.

5000 AGENTS WANTED —Sawmples sont free by
mall, with terms to clear from # 1w 510 per
day Two entirely new artices, salable ss flour, “Ad.
dress " ll V\Illfb A(U,‘.---ul,.\_J,

TO EL V( 'l'l(ﬂ-l'l 'rv:uu #M\\'V.I.ERH.

ND WATUHMAK

".\TTVMHK CHEMICALS, AND MATERIALS
scta or single, with Hooks nl Iostruot'on for Nie el
Gold, spd Sliver Platin THOMAS HALL, Manufac-
turu.u Kleotrician, 19 NromBeld Bireet, lhulun Mass,

[Hustrated Catalogue sent tree

ol 11 o

Bmall Tools of all kinds; also GEAR WHEKLS, parts
of MODELS, and mate rlnln of all Kinds Cantings of
Smal) Lathes, Engines. Bllde Rests, &0 Catalogues free
GOODNOW & Wiai .\!,\h, % Corohill, Boston, Mass .

The fact that this shafting has 9 per cont grestes
strength, & finer fAnish, and Is troaer 1O gage, than any
other In use.renders It undoubtedly the most economical
Wae are also the sole manufscturers of the UELENRATED
Corraxne' Par, CourLivg, and furnish Pulloys, Hangers,
eto , of the most approved nym Price st m-nrd on
\vplluuou o S & LAUGHLIN
r“ treet, Ind and :m Avrnuu I'uuhnun 'Ps.
8. Canal Street, Chicago, uf.

Blocks of this Shafting 1n store and for mie by

FULLKR, DANA, & FITZ Boston, Mass,
GKO. PLACK & ¢O,, 131 Chambers 8¢, N. Y.
!’IKI(( K& WHALING, Mliwsnkee, Wi

\l ACHINERY OF IMPROVED STYLES FOR
“\Iklh’ SHINGLES, HEADING, and STAVES,
alno GAUGE LATHES for TURNING HANDLES, Sole
makers of Law's Pat, Shingle ard Heading Sawing Ma.
chine. Address TREVOK & CO lrkan ». Y.

A , HOW MADE IN

10 HOURSN ifrom
Clder, Wine, Molasses or Borghum , witAout using drugs
Address ¥, 1. BAGE, Springheld, Mass, \'unu Paper.

BLAKE'S PATENT
Stone and Ore Breaker

Cruahes al} hard and brittie substances to
noy required size. Alm .ny klnd of
TOXR for Boans and [ . &

Address BLAKK U m ‘-lll !( ( u
New Haven, Loml
or Draining Steam Pump,
12x214x30, © -pquly 3,000 Galls, per Min.
and Exhibited at
C I\FI\VATI IND':HT'H.\I EXPOSITION,
™ FOR SALE AT A BARGAIN. 1

Apply 1o COPE & MAXWELL M'F'G €O,
Haxiryox, O, or CrEcIN¥ATL, O,

R. A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co., N. Making nlne
tenths of all the brick used in the State. Send forcircular,

Stone Channeling
OR

Quarrying Machine,

WARDWELL FPATENT,
FOR CUTTING STONE INTO VARIOUS SIZES

AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,
BOLE PROPRIETORS AND MANUFACTURERS.

$5 to $2

per day at bome, Sampies worth $1
free. STiNsON & Co. Portiand, Me,

Inter-State

ndustrial Exposition

CHICAGO, 1876.
A GRAND EXHIBITION

FOR THR

CENTENNIAL YEAR!

ENLARGED & IMPROVED 1x ALL RESPRCTS.

All Manufacturers, Arttsans, and Inventors will con-
Mt thelr own best Interests hv making a special effort
10 1%76 10 bring their prodaota before the great Western
public and thousands of visitors from abroad who will
certalnly stiend,

Will Open Sept. 6, 1876.

Applications recelved at any time. For blan
further Information, apply to Kn:eah

JolIN ». IIB\'NOI.DS. Socrolnry.

l{"m' S FOOD ror INFASTS & INYALIDS I8 the stand-
ard preparstion of its kind In Kugland and America,

MACHINERY.,

[RON & WOOD WORKING MACHINEBY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGEHS, FPULLEYS OOUI‘LIN )
#c. Send for llustratea Datal UB nhmo.

GEORUE PLAOI,

131 Ubsmbers & 108 Hoade 8., N, ¥, Gty ,

[I1a+1
[ e s

HE UNION IRON MILLS, Pittsburgh, Pa.—
The sttention of Eagineers and A'N{lﬂ:u s called

w0 our improved Wrought-1ron Besms snd Girders (pat-
ented), (n which the cowpound welds between the stem
and flanges, which bave proved s «bjectionabie to the old
mode of I -nuurluﬂnl,ur entirely svolded, Weare pre-
pared to furnish all sizes At terms s fAVOrable sa can ba
onulr.rd clsewdere Vot descriptive lithograph, sddress
Carpegie Brotbers & Co, Uslon [ron Mills, 'u bnuh 12

10 DUPLICATE Pattorns, Plans, & Drawiogs
of all kinds onto Wood, Stane, or Iron, use the im-

rov lon fapur; d rolors, 3 canta
proved Impreaslon £ opOlGE 1. KICIH, Lyan, Mase

Cl!.l(L\l' I SAW MILLA, IIA\'LQ AND OTHER
Wood-working Machinery, made by 5, HEALD &
Prices low. Send for circulars,

SONS, Barre, Mam.

Gandiner's Pat, Centnng 4 Squaring Attachment

For

R. ». STATE & CO., Springfield, Ohio.
_FOEEIGEZEATENTS
THE CENTENNIAL.

There 18 no doubt that our Centennial Exposi-
tion will attract to our shores multitudes of repro-
rentative people from all parts of the world, and
they will take home with them many of our best
Improvements to Introduce into thelr own manu-
factures.

An unusual opportunity will be offered for sell-
Ing to these people such foreign patenta as bave
been secured on good American Ilnventions in the
respective countries from which these visitors
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to oocur again, if they do not avall them-
selves of the opportunity of securing their Inven-
tions in foreign countries at onoe, so 2s to have
thelr patents ready to negotiate the coming sum-
mer.,

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

a7 Park Row, New York.
Braxcon OrrFice, cor. F and 7th Sts,,
Washington, D. C.

Monp & Co’s. Patent Offices.

Established 1846.

Lhe Oldest Agency-gr-smciting Patents
in the United States.

TWENIY.NINE YEARS REXPERIENCA,

MORE PATENTS bave been secured through
this agency, st home and abroad, than through any other in
the world.

They employ as thelr assistants & corpa of the most ex-
perienced men 38 examiners, specification writers, and
draftamen that can be found, many of whotn have been se-
lected from the ranks of the Patent Office.

SIXTY THOUSAND inventors bave svalled
themselves of Munn & Co.'s services In examining thelr (n-
ventiona, and procuring their patents.

MUNN & CO, in connection with the publication of the
SoreENTIFie AMERICAN, e to ine inv s,
confer with inventors, prepare drawings, specifications. and
assfgnments attend to fAling applications in the Patent Office,
paying the government foes, and watch eaco case stop by
stop while pending before the examiner. This is done
through their branch office, cornor F and Tth streets, Wash-
Ington. They also prepare and file cavesta, procare design
patents, trad ks, and rok attend to refected cases
(preparcd by the Inventor or other attornays), procure copy-
rights, attend to interforences, give written oplmons on
matters of Infringement, furnish coples of patents, and, in
fact, attend to every branch of patent business both In this
and {n forelgn countriea.

A special notice is made In the SorexTorio AMzmicAN ot
all Inventions patented through this Agency, with the name
and residence of the patentes, Patents are often sold, in
part or whole, to persans attracted to the Invention by such
notice

Patents obtained In Canada, England, France, Belgtum
Gormany, Russia, Prussia, Spain, Portugal, the British
Colonlos, mod all other countriea where patents are
granted st prices greatly reduced from former rates.  Send
for pamphlet pertaining specially to feeign patents which
statos the cost, time granted, sad o requirement for each
country

Caplea of Patenta,

Persons desiring any patent ssued from 1588 to Novewn
ber 24, 1567, can be supplied with officlal coples st s res-
sonable coet, the peioe depending upon the extent of draw
ings and length of specifioations.

Any patent lssued sinco November 37, 1887, ot which
tme the Pateat Office commenced printing the drawings
and spocifications, may be bad by remitting to this offics §1

A copy of the clatmas of sny patent lwued stnce 1588 wil
be furnishad tor §).
When ordering coples, plosse 10 remnit for the same &
above, and state nume of pabmion, Ule of nveation, and
dato o patent.
A pamphlet containing the laws and Ml directions for
obtaining United Statos palenita sent free. A handsomoly
cousd Befercnoe Book, gt edgea, containe 140 pages and
many engravings and tables lmportant to overy pateston
and mechanse, 3ad 18 & useful handbook of roderence ke oy
erybody. Price 30 centa, malled free,  Address

MUNN & 0.,
Publlahers SCIENTIFIO AMERICAN
87 Park Row, N, X.
Buanon Orvios—Comer W and Tth Streets

Waahington, D. 0.
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Advertisemencs,

mmh- * = = 75 conts & line.
Engravings may head advertisements at the same rale
periine by mansurement, ax the letter pros. dd-
vertisements must be received at publication ofice ox
carly as Friday morning to appear in nart {ssue.

POPE'S
RIFLE AIR PISTOL

Eno'ou‘;mu or :lnn a distance of 80 feet

erfeolly necurate,

" T‘r‘lc‘n 85.00; Niokel Mated, #6.(0,
£~ Invaluable for target practice.

Harvard Pocket

CIGARETTE ROLLER, $L

Sent by mall on recelpt
E of price,
POPE M'F'G CO.. 43 High St., Boston, Mass,
§#F" Sead for Curcular, g3

FINEST WATER POWER inthe U. 8.
Sites for rent on satisfactory terms.
4,000 HORSE POWER! 49 FEET FALL!
0 I-‘l!.sll;‘r\gro_ll ICK! A?IY B
J.E, TACK ETT, Str'r, Fredericksburg, Va.

\J
Portland and Keene's Cement.
From the best London Manufacturers, For sale by
JAMES BRAND, 83 CIlff 8t., New York,
A Practical Treatise on Cement furnishied for 25 conta,

Herewith Is presented
a Cut, showing exact
sbape of my

PATENT BENT
WAGON HOUND,
soctured to me by Let-
ters Patent, dated Oct.
$th, 1867, and Sept, MWth,
1571, All other Bent
Hounds ot lke shape,
are infringements,
FREDOLIN SMITH,

PATENTEER,

and President of
Sxyru's M'r'a Co,
Tifis, Ohlo.

J.H. Corx,
Sole Agent,

YOUR GARDEN.
Now Is the time to get the best books adout it
Brxpeeson's GARDENING FOE PLrasvns, Post-pald §1.5%

Hexprasos's GarnExXiye rou Prorrr.,. -~ nw=
Ror's PLay AxD ProyiT I¥ XY GARDEN. . "nw
QUINx’s MoNXY IN THE GABDEN . ....oovue - .50
Banzy's Fuir Gaxnes. ....... 2 "o
Frrczs's STawsxzsY CULTURIST...... S 2
FUrLLxz's SXALL FRUIT CULTURIST...... x 1.9
FUrien's GRAPE COLTURIST ceourns os o . $.2
GREGORY ON SQUASIES.....c.oiviinns e o 20
Riven's MixiaTvne FRUIT GARDEX..... A L H
Axxprssos’s PracTicaL FromtovLroee  * 1%
Rox's Muxcal oy CULTURE OF SMALL

BOIED CE saenan e sornivens [innovessesss s i %0

Spring comes on; Send also to the Publishers for an Hlus.
trate ,C-v..nlofue of thelr Raral Books (free toapplicants).
ORANGEJUDD COMPANY, 240 Broadway,New ) ork.

s 0
y

"MATERIALS.

Asbest .
mm Roofing. with the lmproved White Ashestos

r Coating, for steep or fixt Roots in all climates,
:m : Root ".l'llll- mrl old Llé:;" lioal ‘Jgi

! or repariug » on ..
Asbestos 1‘.“:. for Tin Roofs, Ironwork, &c,

Asbestos Pal i colors—for structural purposes,
Asbeston 'fn f Conting, for wood work, &e,
Asbestos stenm Pipe, snd Boller Coverings.
Asbestos Steam ing, St and round. si spes,
thing Felts, Vermin Proof Lining, &c.
Dese aruicies are ready for use. and osn be easily ap

plied by any one, Send tor Pumphlets, Price Lists, ac.

H. W, JOENS, 87 Maiden Lane, N.Y.,

Patentee and Manufscturer,  Established 1558,

Third Edition of

Wrinkles and Recipes

NOW READY.

Usetul Hints, Buggestions, and Recipes, for Bo-
gincers, Mechanics, Farmers, and Housekeepors.
Contains the concentrated wisdom of practical men
who have contributed to the SciesTorio AmMEni-
CAN during late yoars. Aleo the cream of the Prac-
ticnl Mechaniem sories by Joshus Rose. Hun-
dreds of valuable ftrade wereta and recipes.
Husndsomely bound and coplously Mustrated, 250
peges. Price, post-paid, $1.50; with Sciexriric
AMEnICAN, for ono year, $4 2. Address

. N. MUNN, Pablisher,

¥, 0, Box TR, 37 Park Row, New York olty.
UNCHING

Yor the 13 a0 5
A
DROP PRESSES. lu_:'r_'_nnv:'-r{-,y{"n.::. s,
NOYE'S

Mill Purnis

hingWorks

the iargest (o the United Sistes, The
E"ﬂawe;-. Portable Mills, Smut Mactines, | .‘Z'iff. "l;"l'
Ck8, Watar Wheels, Polloys and Gearing, specialls
Vo Sour mills, Bend for catalogue
J. T. KOYE & sON, Buftalo, N. ¥,

UPOB'I:AN:I' FOR ALL CORPORATIONS AND
IAB' U OQONCEENS —Buerk's Wate man's

o 'oloour. capable of uﬁuulr1 controlling the
motion of & Whlobinan or patrolman st 6;- differont sta-
I'k;ll v(’hu. % I;M otuv clroular,
h.'ll.—vb- it ’..u'm'lé':.!..'.'.".%' r’-f.“:’c'g; -ﬂﬁ;’:’
was decided In Wy favor, Juue 10, 1NN, Procesd!ngs
have been commenced Nt Linhsauner & Co, for uﬂ-
g, contrary Lo the order of tie Court, and sspeoially the

lock with & peries of springs in ta
;:ﬁu Ocs, B, "W, Persons as L.'.".l"':..‘ ".“. "'...'5.:
mualr‘r;udu OB my Fatent, will be deait with scosy

Feientific

American,

[APRIL 22, 1876,

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, S8and, 01d

fbles, Fire Clay, Uusnos, Ofl Cake, Feed, Corn,
Corn and Qob, Tobacco, Snuff, Sugar. Balts, Rools,
Spices, Coffee, Cnrocnn(. Flaxsoed, Ashestos, Mica,
ete., and_whatever eannot bo ground hy other milis,
Also for Painta, Printors’ Inks, Paste filacking, ete,
JUHN W, THOMBON, snocessor to JAMES BOGAR.
DUS, corner of White and Elm Sts,, New York,

o will o Al (hey clabm. =N, T Winbly Sen Jun, 19,1914,

OGGROCERIES

od st p for partlcularn, O,
Fo\Wingate & Co,limitsd, 09 Duans st
NY 'Ouenl tha best ehancen for ng'ts
of ofvred, '~ Chi. WeekiyInter-Ocean

DO YOU Male or female. Sond your ad-
dress and got something that will bring
you In hunurum! over $1% a month

WANT ; &
, 3 J 78 Greens-
MONEY £y laussjera iee, 1w ares

» OGERS' TANNATE OF 80DA BOILER
SCALE PREVENTIVE JOS, G, ROUERS & CO,,
Madison, Ind,
= Send for book on Do lor Incrostation,

AWM A WEEK to Agents, 0ld & \‘mm’ Male & Fe-
S ‘ wale.tn thelr locality, Terms & OUTFIT FREE
Address P O, VICKERY & CO,, Augusta, Me

PERFECT
\f Q > a
NEWSPAPER FILE
0
The Koch Patent File, fer preserving DOWSpaners,
magszines, and pamphlets, has been recently fmproved
uufprlce reduced, Subscribers to the SCIENTIFIO AME
RICAN and SCIEXTIFIO AMERIOAN SUPFLENENT can be
supplied 1or the low price of §1.50 by mall. or $1.25 at the
office of this paper. Heavy board sides; fnscription
‘SCIENTIFIC AMERICAN, " In giit, Necessary for
every one who wishes to preserve the paper.
Address UNN & CO.,
Publishors “ BOIENTIFIO AMERICAN."

Shaeflor & Budenberg, Magdeburg, Germany, -
Steam-Hyd raullc Gauges, etc, Sole depot, 2
Ww. HEUHRM,\N.\'. 4 Cedar 5t N. Y.

Niagara
SteamPumpWorks
EsTAnLIsuED 1862,

CHARLES B, HARDICK,
No, 28 Adamnas Stroot,
BROOKLYN, N. Y.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres't.  J. M. ALLEN, Pres'L
J. B, PIERCE, Sec'7.

SARTFORD, OONNE.

DITCHING axp EXCAVATION.

Maochines from two bhorse power upward-digging all
sizes and depths—saving from 300 to 700 per cent—alm-
ple, :ullhvorud and kept in order. For Circulars,
sddress RANDOLPH BROS,, P. 0. Box 209, or 11
Broadway, New York.

ct&'-‘-’mg Lot Iricnd and BEST.”
Do Your Own Printing!
Preas for oards, Iabals, envelopes, el
slews for Larger work,
Business Mon do Whelr printing sod advertls.
Ing. save motey and incronss trade. Flessurs and
sl S
g Y Sietating. 100 olainge for 1} sstn

Pregpel i i mn b dmimry

DAMPER AXD LEVER
REGULATORS B B s T OGAGE COCKS.
MURRILL & KEIZER, 44 Holllday St..Balt.

For showing Heat of
meters, ove, no v Pipes,
Boller flues, Buper-Heated Steam, ON Btilla, &c.
HENIY W, DULKLEY "hoe Manutaovrer.
149 Brosdway, New York.

The
PORTABLE STEAM ENGINE.

Witw
AUTORATICAL CUT OFF RECULATOR
ANO
BAUANED W
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THE BEST " MOST ECONOMICAL ENGINE »°
THE J.C.HOADLEY CO. LAWRENCE,MASS

New and INrROVED PATTERXNS
fend for now Hllustrated circular

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFAOTURING CO,,

New Haven, Conn,

LY
B

GEO.W.GRAY &DANFORTH, BOSTON,IMPORTERS

~Diamond Sohid Emery Wheels

Prioms-axy, §1.28:8x1, 82,25 1201, $9,50; 10x32, 812,80,
3 - AR , 94, § 3 . ndl
1§x2, §16,00; 2xd, 19,%; %4xd, ¢da, AN othier sizon st pro.
porvonate prices,  Fast ruulnf. froo from giaziog, they
Are the best Bolid Emery Wheols, Glve diam or\mlnl
in your order for wheels. Eme
sny in the waorid,

Orinders unequsled b
L Address AMERICAN TWIN hltll.{,
«» Woonsocket, K, |

PORTLAND CEMENT

"IT PAYXS

any smart man who wighes to make 3,000 n "nnr on n
AMALL capital, to commence In our Ine of business,
Roofing In n Spocinlty, There Is no one In your

county who earries on the business, You can learn it
i one week by studying our Instructions, which we send
to all who sk for them, Any man having $100 capital to
start with, ean purehase enough matorial to roof TURER
ordioary houses, The sum realized from salo and profit
on this supply, added to the regolar pay for Inbor as
Roofer, shionid samount to not less than 8200, An
export man conld ¥AsrLy do the work In nine working
days, Two persons of small means can join together to
advantago: oxx canvassing, while the oYnen attends to
the work, Send for our Book of Instrogtions (rexe, f
you write AT ONOR), and ATUDY {t. A8k for terma. If
rou are upable to advance the money, present the mat-
or 1o the principal storekeeper IN YOUNR PLAOK, and
talk 1t over with bim. He will be 0LAD to farnish the
stock and DIVIDE the profit with you, We will guarantee
the territory 1o the rinst reaponsible applicant Ad-
dress X. ¥, SLATE ROOFING CO,, LiwiTen, § Cedar
St., New York, and mention ** Scientific American.*”

ILL STONE DIAMOND DRESSING MA-
CHINES, Stmple, effective, and durable. Also,
dismond-pointed tools for trueing kmery Wheels,Grina-
stones, Chilled Iron, and Paper Calender Rolls, and other
mechanical purposes. Also Diamond Tools, Saws. and
Drills taade to order. J.DICKINSON 64 Nasssu St.N. Y.

Elnk‘znvs THREE OYLINDER PUMP—
1)

Hand or Power. Cheaper than & Steam Pump.
outwear 8 Rotary Purap—do more work, with iess
power, than any other pump, Not llable to {ml out of
order, Any blacksmith can repair it, Adapted to any
Kind of hard work. Send for Olroular.
CHASE MACHINE COMPAXY, Boston, Mass,

THE HEALD & SISCO
Patent Centrifugal Pumps.

VERTICAL & HO IZ,OH'I‘AP.

Firet Premiums at New Orloans, Cincinoati, and New
York. "Xahuv Special Aword,**
American [nstitute, 1572,

Perfect satisfaction guaranteed, The cheapost, simplest,
strongest, most efficlent and popular Pump In use, for
emptylnﬁ Dr*-dockl. Coffer-dams, ete,, and for use in
Paper Mills, Tanneries, and Factorles, STEAM PUMPS
very low, for Wrecking, l)rcduln%m ting, otc. DNlus-
trated pamphlet, free, Nearly 1,000 roferences to actual

customers. 51 first class testimony. Address
ISCO & CO. dwinsville. N. Y.

Hoggron

IAPORTANT IMPROVEMINTSL

SUND FOR NOW CIRCULR,
HWERRILLZ HOUSTON
\RON WORKS.
BrLovt, WiSCONSIN.

hand Engines and Bollers, Portable and S;auox:-
, &c., to

SBND FOR CIRCULARS OF ONLY CHOICE
24
ary, also of Pumps, T:t:\h;ﬁ\*c:‘a.lngh}?n P

HA
Suceessor to BINGHAM & RICH, Ofi City, Ps.
ITHERBY, RUGG & RICHARDBON, M.nn-

The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

- - — —

| no AT
FOR CHARLIE'S PRESENT
Got the TOM THUMEB TELEGHRAPH, put up tn m\:
little boxes contalning working soundor, telegraph ap-
paratus, battery, key, wires, and ohemicals, oomplete,
ready for operation, Price $3.50, with full directions,
Can be seen In practioal operation at the ** Selentifie
Amerioan'' ofMoe, 57 Park Row; at Packard's Dosiness
College, 806 Brondway ; and many other places, Hosldes
telegraphing, many besutiful exporiments can be made,
such as the magnetic corves, olectrio Ught, lfung
wolghts, making compasses, magnetizing knives, slec.
tro-plating, &¢ F. C. BEACH & CO., makers, 24
Canal 8¢t,, near Center 8t,, New York,

THE IMPFROVED

NIAGARA STEAM PUMP,

¥ Lo V7 Pearl 8., Brookiyn, N. Y.
Agency, A Aller. 93 Liberty t. N . ¥,

Norman Hubbard,

BOLE MANUFAOTURER,
ExGINEgS AXD BorLens,

Pulleys, Shafting and Hangers
a Specialty.

PAT‘E:‘&'{)‘({Iv}iCit'"l'.’c(:P..\'ﬂ:lc CORNICE BRAKE,
Manufsctured by THOMAS & ROBINSON, Clacin.
natl, O, Send for Clrculars.

OTIS Machinery.

OTIN, BROS, & 00,
NO. 348 DROADWAY . NEW YORK.

BOILER AND PIPR

Covering,

Patented and only reliable article, Saves 20 per cent in
fuel. Also Manufacturers of Roofing Materinls,

Ashestos Feltimg Go,

316 & 3‘2‘_2 Front St., nr, Gouvernour St ,N. Y,
Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable!
4, 6, and § Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

q-::nsw PROPELLERS, THEIR SHAFIS AND
FITTINGS, By Hamiiton W, Pendred, M.E. An

je treatise, shewing the present xﬂmu«.m advan-
hfu and defects, With 25 figures, ce 10 cents, Con-
tained fn No, 4 of SCIENTIFIC AMERICAN SUPPLE-
MENT. To be had at this office, and of all news agents,

ufacturers of Woodworth Planing, Tonguelng,
and Grooving Machines, Danlel's Planers ‘Richardson
Patent Improved Tenon ritn

Mactines, Mo ,  Mould-
tng, and w Machines, ud'wm-vég&m Ma

ohinery erally, 26 Sallsbury Street, Worcoster, .
(Shop ,omorly,t')oclpled by R. B, & CO,)
L. B. WITHERBY. = 6. 1, BUGO, #. M, RICIARDSON,

FREE GIFT of a Plano for distributing ou;‘clrcnl-n.
Address U, 8, Praxo Co,, 810 Brosdway, New York,

REDGING AND DITCHING MACHINERY
The Iatest, most extensive, and sucoessful machi-
ner{. now in practical operation at Lake Fucino, With
seale drawings and decalls, ahowing construotion, opora-
tion, and ecunomly y M. A. DBriesso, M, K, A most
excellent and valusble pl&er upon the subject, Con-
tained In SCIENTIFIC AMERICAN SUPPLEMENT No
8. Price 10 cents. To bo had st shis offico and of all
News Agents,

To Roofers, Builders,& Property Owners.

A complete Roofing for r uare, durable, eco-
nomical, and fireproot, nﬁ m l:fnplu and Clreulars,
E. I MARTIN, General Roofing Materials,
0 Maiden Lane
and ¥ Liberty 8t,, N. Y,

gml _"i'ﬁng;m iecnor

3
Botler )
»Tuboes, v\'r';c.-

Adopted by U, 8, Navy. Forsle by aesiers, Send fo
reular

C 2
NON-COMBUSTIBLE STEAM BOILER & PIPR

COVERING

WITH"AITR SPACE" IMPR
Saves 10 10 W per cent, CHALMERS ?&mt.

|_foot K, b Bt., N.¥. 11302 N, 3nd Bt., 8¢, Louls, Mo

W. C. DUYCKINCK,

IMPORTER, MANUFACTUNRE, AND DEALER 1IN

Railway, Machinists'and En=

ineers’ Supplies
BOgAND 52 JOIINp ‘l'lll!l'fl‘.
1". 0, Box qm NEW YORK,

Todd & Rafferty MachineCo.

k. MANUFACTURKERS OF
te colobratod Greene Variable Cut-Off

Patent Tubular aud Flue Bollors lsl—n(l,n :.'"n !n\"l }c.o:&‘!
uuuuyhll(-hunx. and Portable ".uglnn Bullers of al
kinds, SBteam 'amps, MUl Gearing, Shafting, &c., Slk
Tow llllum‘l (lnf. Rope, Flax, and llamy kueh‘nery
Agenta for tho Now Haven Manufacturing Co.'s Machin

P, O, Box "™,

.

Ist's Tools; for Judson's Uovernors . i
w‘:\rll{‘lt'l.l?:ulld‘u"lg"llklw? l‘!‘mert‘)’l';unlln l'lmgp-l\;w::.'
WORKS PATKISON. NEW JRKaRy ' " BW YORK,

ICHARDSON, MERIAM & C0.,

Manufacturers of the ) "stent Dan N
snd Woodworth "l:lﬂhle l.l‘rl'n'-mg.";l':&;lu tﬂ‘l '.“d
Moiding, Tenoning, Mordsing, Boring, Shapin ort]
oal nnd Clroular Re-sawing Machines, Baw uﬁf- Bo‘
prbors, Boroll Baws, Hallway, Uat-Off, and m'p--:

For Walks, Claterns, Foundations, Stables, Cellars,
B13 ‘“'hlul‘l, Heservolrs, Breweorion, cto
Remit 10 conts for Practionl T reatise on Qemeonts
B, L. Merouaxr & Co,, 76 South .. New York,

Muohines, Bpoke and 'Wo

other llnmpot Wom.-gfnﬁ""ﬂ'&ﬁﬂ‘fr""& N

and price lista sent on lgpllu on, Iulli«on ~
'

coster, Mass, Waretouss, 107 Liberty Streot, New Tork.

OF THR

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on tho first day of January,
1876, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturor

No person engaged in any of the mechanioal pur-
suits should think of dolng without the SoiEx-
TIFIC AMERICAN. Every number contalns from
six to ten engravings of new machines and Inven-
tions which cannot be found In any other publica-
tion.

The SCIENTIFIC AMERICAN is devoted to the

Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally; and it is val
uable and instructive not only in the Workshop
and Manufactory, but also (n the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recipes, and Suggos-
tions, and Advice, by Practical Writers, for Work-
ing Men and Employers, In all the various arts.
TERMS OF SUBSCRIPTIONS, —FPOSTAGE
PAID BY UM,
Ono copy Solentific American, one year. ...
One copy Sclentifio Amerioan, six months, .
One copy Sclontific American,three montbs 1.
Oune copy Sclentifio American and one copy
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A NEW BRIDGE IN PHILADELPHIA,

The river Schuylkill, at Philadelphis, is becoming re-
nowned for the many handsome structures which cross it
Whatever other attractions the good city of brotherly love
may boast, it certainly possesses more beautiful bridges than
any other city on this continent. The Market street bridge,
recently destroyed by fire, is to be replaced by one of the most
solid and ornamental structures in the country. The Girard
Avenue bridge, an engraving of which appeared in these
columns some time ago, has attained wide celebrity;and a
very excellent specimen of modern bridge architecture has
recontly been completed at Callowhill street, replacing the
historic wire bridge, which was one of the earliest suspen-
sion bridges in this conntry. It is from the design of J. H
Linville, Esq., C, E., President of the Keystone Bridge Com-
pany, by which corporstion the bridge was erected. It con-
sists, a8 will be seen in our engraving, for which we are in-
debted to the Polytechnic Review, of one span only, 350 feet
in length ; there is a span of 80 feet over Callowhill street,
five arched colonnades on the east side of 105 feet, ten on
the west side of 230 feet; a bridge over 30th street of 90

feet; seven spans of plate girders, 300 fest; span over the
Penrsylvania

Raillrosd, 140
feet ; total 1,205
feet. The up-
per floor of the
bridge is 82
feet above the
lower roadway,
and is 48 feet
wide; the road.
way is £2 feet
wide, and the
sidewalks 8 fect
each. Thelow-
er floor is 00
feet wide, ac.
commodating &
rondway and
two sidewalks
On the emi.
nence on the
rightofthepic.
ture is situated
the main reser
voir of the Fair- |
mount water (3
works; and de.
scending this
hill to the river
gide, the tour-
ist will pass the
gtructures con-
taining the
wheels and the
pumps which
lift the water
from the river
and force it up

small birds and even chickens, It involves an artificial
hawk made from s big potato and long goose and turkey
feathers. The maker can exercise his imitative skill in
sticking the feathers into the potato so that they resemble
the spread wings and tail of the hawk. It is astonishing
what a ferocious-looking bird of prey can be constructed
from the above simple materials. It only remsins to hang
the object from a tall bent pole, and the wind will do
the rest. The bird makes swoops and dashes in the most
headlong and threatening manper., Even the most inquisi.
\ive of venorable hens has been known to hurry rapidly
from its dangerous vicinity, while to small birds it carries
unmixed dismay.

-
Singular Explosion.

Mr. J. M. Keapp, foreman at Pioneer Tunnel, St. Louis,
Cal,, in commenting on our sccount of the explosion of &
bucket of water, published on page 81 of our current volume,
states that a similar accident happened in the works under
his charge. Cartridges of Hercules powder are there ususlly
stood round a bucket of hot water to thaw them out, as they
cannot be exploded when frozen; and a helper put a bucket

A New Mode of Hospltal Disinfection,

Dr, John Dougsll, of Glasgow, Scotland, has recently made
the important discovery that, when organic matter under-
goes decomposifion in the presence of an alkall, the putre.
factive process is induced, and that this takes place much
more readily than when organic matter undergoes decompo-
sition in the presence of a neutral substance; but when or-
ganic matter ucdergoes decomposition in the presence of an
acld, the fermentative process is indaced, accompanied by &
not unpleasant moldy aroma and lnnocuous products, These
conclusions Dr. John Day, of Geelong, Vietoris, bhas been
led to comsider with relation to their bearing upon the out-
breaks of pycemis, erysipelas, and puerperal fever in hospi-
tals, and he reaches the opinion that such disesses may
directly be traced to the alkaline walls, alkaline cellings
and alkaline floors (the lsiter rendered alksline by sosp)
with which the patients are environed. Such diseases
hitherto, we may remark, have been considered due to fer-
ments in the air, to bad ventilation, to uncleanliness, and
even tothe poisoning of walls by organic effusions; and
various plans have been suggested for their prevention,

among which were coating the walls with silicate of sods
and even with
solid sheets of

- ~"!\'£
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into the reser-
volr., The
wheels are
worked by water broaght from the dam (which crosses the
river just below the hill ghown in the center of the illus-
tration) by a canal.

About Searecrows.

Now that the planting season is at hand, we have no
doubt but that many a farmer will rummage through his
garret to find the cast-off garments, which, stuffed with
straw, are to be set up In the cornfield to warn off the ma-
rauding crow, We have neyer had much faith in this arti-
fice. Crows are possessed of much more wisdom than is
generally credited to them ; and while an immovable bundle
of rags may drive them away for a short time, we believe
that eventually they discover the humbug, as we have seen
the birds complacently pleking up young corn almost within
the shadow of a8 an elaborate a stuffed scarecrow as ever
was erected. Woe, however, have heard suggested a couple
of plans which are calenlated to Intimidate oven the boldest
of these birds; and asthey are easily carried out, perhaps our
farmer readers may make use of them, The first and best
is a suspended looking glass, Take two small cheap mirrors,
fasten them back to bsclk, sttach n cord to one angle, and
hang them from an elastie pole, When the glass swings in
the wind the sun's rays are reflected all over the field, even
if it be a large one; and even the oldest and bravest of crows
will depart precipitately should one of its lightning flashes
fall on him, The socond plan, although a terror w crows,
i especinlly well sulted to flelds subjected to the inronds of

CALLOWHILL STREET BRIDGE, PHILADELPHIA,

of cold water (an iron bucket, wo presume) on the fire, when
a violent explosion took place, It is surmised that a portion
of the powder may haye adhered to the bottom of the buck-
et. The former accident may have arlsen from a similar
cause,

Elootricity as an Ald to Egg HMatching.

The Olstercinische Landwithschafthiche Woehenbldtter
states that Dr. Virson, Superintendent of the Italian experi-
mental gill farm at Padus, has digcovered that the hateh.
ing of slllkworm eggs, of suitable age, may be accelerated by
n period of 10 or 12 days, and & yield of at least 40 per cent
of silkworm caterpillars secured, by exposing the eggs to a
current of nogative electricity from a Holts machine for a
space of 8 or 10 miputes, It is soggeatoed that the same
method might perhaps prove useful in promoting the hatoh-
ing of hens' oggs and In hastening the germination of va.
rious seeds, —Quarterly Journal of Seience,

A Solar Phenomenon,

Mr, James Cnssidy, of the United States Hignal Office,
Milwauloo, Wis,, reports the ocourrence, on March 18, of
a remarkable exhibition of parhella or mock suns, lasting
from 2;30 r, M, to 8:10 . M. The sky was covered with a
whitish hazo, and the prismatic colors on one of the par-
helia were well developed. The other parhelion moved
away from the sun in & giroular direction towards the west,
nnd continued to do so till it faded sway

glass,

Dr.Day’s plan,
bowever, differs
from any yet
broached azd we
take a descrip-
tion of it fromsa
pamphlet for
which we are in-
debted to him.
The philosopby
of the method is
the generation of
peroxide of hy-
drogen. All sub-
stances which
spontaneously
generate this at
the same time
require an acid
reaction. On the
other hand all
alkalies destroy
peroxide of hy.
drogen, and,
when added to
those substances
which spontane-
ously generate
it, prevent its
formation. Thas
it would seem
that acids are
the natural al-
lies of peroxide
of hydrogen, for
they are not only
PA. simultaneously

generated, but
they give it stability and act in concert with it as decdor-

isers and disinfectants,

In order to generate the peroxide, and at the same time to
abolish the alkaline surroundiogs, Dr. Day proposes to rub
hospital walls smooth and coat them with a varnish com-
posed of paraffiin and oil of turpentine; or they may be
covered with silicate paint and then rubbed down and var-
nished. The floors he brushes over with equal parts of gss-
oline and boiled linseed oil, to which a little benzole acid has
beon added, and, when dry, polishes them with a thick paste
composed of beeswax and turpentine, with bepnzoic acid
ndded in the proportion of 2drachms to the pound. Boards
prepared in this way, he considers permanently disinfectad,
The gasoline, linseed oil and oll of turpentine all get im-
bedded in the wood and generate peroxide of hydrogen; the
benzole acld is added on accountof its great power of de-
stroying all the forms of lower orgauic life, and the wax is

of course used for the purpose of combining these substances
and affording & polish.

Ax excellent sedative water for external application, for
brulses or aches of any kind, Is compossd of ammonia 2
ozs,, tincture of camphor 2§ drachms, common salt 2 oxs.,
and water 2 pints, Mix and dissolve without heat. This is
largely used In France, and is sold this country under s
patent medicine name. It 18 an excellent liniment for ecat-

tle when strengthened by the addition of 10 drachms more
ammonia ol
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Scientific American,

THE PRACTIOAL EFFECTS OF PHYSICAL STRAIN.

Dr. B, W. Richardson, In his recent admirable work on the

‘' Diseases of Modern Life,” devotes & chapter to a subject
to which we have repsatedly alluded, and to which, in view
of the athletic competitions to occur during the Centennial,
the sttention, not only of those in training for such con-
tests, but of those who favor athletls sports In all forms,
may well be directed. We menn disease induced from phy-
uleal mraln, physleal overwork in short, which too often re.
duocen the falrest specimens of musonlnr humanity to abjeot
wrecks. Dr, Rlohardson briogs to the consideration of this
important tople a varlety of new thoughts and wsuggestions,
and these all tend to show, first that excessive physical oul
ture Is useless,and socond, thst it is hurtful. The first ques.
tion which he places before us in: ““ Do these arts contribute
1o the health and vitality of a race, elther collectively or in.
dividually : that is to say, are they necessary In order that
race may obtain the means of subsistence, and (whether ne-
oessary or unneoessary) do they contribute to the longevity
and tennolty of the life of the men or race through whom or
through which they are representod? He first points out
that,in & nation 8o uncivilized as 1o be obliged to trust to In.
dividual foree alone for its means of life,no physioal culture
cun be too high or too highly prized ; then he shows that in a
later age,when none but brute power is at man’s service,the
predominace of the physical over the mental faculties is
still natural. But fioally, removing the doctrine of necessity
and separating the individual from the community, the ple.
ture is reversed. There is no evidence anywhere, he nsserts,
that the greater culture of the physical strength has favored
the longevity of the Individusl or the vital tenacity of a race,
All the observations handed down to us by the physicians of
the Greek, Roman, Arabian, and Italian schools, reinforced
by the vital statistics of modern France and Prussia, point
unmistakably to the fact that in each country,within its own
population, the value of life is influenced to the favorable side
by the reduction of physical expenditure. A most curious
instance {8 afforded in the history of the Jewish race, in
which as a people there has never been a vestige of studied
development of physical capacity. And yet the broad truth
stands forth that, despite centuries of oppression and suffer
ing, the Jewish is the first in vitality of all civilized races.
Dr. Richardson gives a quantity of statistical information
supporting this assertion, showing that the period of life
among Jews is considerably longer than smong a Jike num.
ber of Christians.and the causes he says,are simply summed
up in the term ‘‘soberness of life.”
It is not difficult to find answers to the question: *‘ In what
manner does overwork of a physical kind injure or kill?”
During life the forces by which the life is manifested are
balanced sgainst time. The active animal machine must
rest and recruit; time, an absolute immateriality, flows on
unceasingly, destroying as it flows silently and surely.
Agein, the powers or forces of the body are limited by the
size and capacity of the organism, If the force put forth in
s certain period be greater than that which ought to be put
forth in that period, the extra force is expended at the ex-
pense of the organism itself, and, by so much as is
lost in any present effort, will be o much shortened in
the future. For the body is not constituted to make up time
sgainst the slightest breath of force it has once lost. Were
it so, the problem of renewal of life would be solved.

Generally speaking, physical overwork injures by the de-
struction of those parts of the body on which the involun-
tary acts of life depend, namely, the muscles and nervous
structures engaged in the digestion of food, the circulation
of blood,and the respiration. When these organs fail, every
other portion of the system dependent on these likewise sue-
cumbs. The particular characteristics of the changes in
duced,and of the work itself which induces such changes,are
by no means complicated; and such as are noted by Dr
Richardson are well worth examination, since they are the
results of his own matter.of-fact observation,

The first disease mentioned is aneurism of the aorta, the
large blood vessel which rises from the Jeft side of the heart
to convey arterial blood to the body. Its cause is s simple
mechanical result, The heart during violent exertion (as in
rowing spurts), working at high pressure, drives ahead a
current of blood which,instead of malking its course in steady
circuit through the sorts, is brought back by concussion, and
falls like s water hammer at the place where the semi-lunar
valves prevent its return to the heart. This mechanically
injures the wall of the artery, which loses its elasticity ; and
eventually the resilient tube becomes & passive pouch,ready
to give way upon some extra exertion, to let out the con.
tained blood and so cause instent death., In four cases, the
suthor has found life terminated in this way,

The second injury is wearing out of the heart, This Is
common to persons who practice physical exertions, not vio-
lently but persistently. The right ventricle of the heart,
which maintains the circuit of blood through the lungs, is
much thinner than the ventricle on the left side, which car.
ries the blood over the body, 1f this ventricle, which driyves
some 18,760 1bs. of blood in twenty-four hours, be over.
taxed, it must necessarily weary; and as the heart not only
supplies the rest of the body but alsoitself with food, it fol.
lows that, if it fails to supply the body,it falls tosupply itself,
This enfeeblement s very gradual, It begins to show itaelf
by slight difficulties in breathing, susceptibility to fatigue, to
cold and heat,to congestion of the lungs,and finally to actual
organic changes of the lungs, kidneys, or nervous centers,
or congestion of the venous side of the body,leading to drop-
sical offusion and resulting in death,

A third disense s just the reverse of the preceding, and iy
due to the heart becoming too powerful, Its musculay

structure is unduly developed on both sides, its stroke Is too
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povere, an 1, If the nervous power by which it ls governed be
not proportionately balanced, it becomes lntermittent In its
work. These conditions follow closely upon bost and foot
races and all fierce competitive exercises, Of the undue
sotion of the organ,the affected person Is painfally consclous,
the breathing is oppressed, the muscular tone decreased and
the end of all is premature disorganization of remote organs
and comparatively early death,

By skillful training,” snys our suthor in conciusion, ‘it ia
quite true that men may be and are brought to a fine exter.
nal standard ; but the external development Is no commonly
the covering of an Internal and fatal ovil that I venturs to
aflirm that there is not in Eogland a trained professional
athlete of the age of thirty-five who has been ten years at
his ealling who is not disabled. He may hold on sustained
by & will which exnnot bend to defeat; he may win bravely;
then win, and only just win; then tie some new antagonist;
then lose and, urged by friends whose ardor is damped, retire,
but he will soon die. The falling off which has been ob.
sorved by patrons or admirers before actual fallure mesns
not want of skill nor stiffness of joint,but actoal overworked,
worn-out heart and blood vessels; it means, in fact, now a
race for life rather than for fame,”

THE VALIDITY OF PATENTS,

The inexperienced purchaser of & patent does not gener-
ally appreciate the impartance of having its claims examined,
and their validity and scope defined by some person experi-
enced in such matters,before parting with his money. It isnot
unusual for theassignee, just as he 15 commencing the maon-
facture of articles under his recently purchased psatent, to find
that it is an infringement upon some previously issued pat.
ent, and that he has not only made s worthless investment,
but that he is likely to get mulcted in damages if he pro.
ceeds with his manufacture, Cases are continually coming
to our knowledge wherein parties have made purchases in
good faith, and paid considerable sums of money on the as.
gurances of the patentee and a mere glance at the patent, pre-
suming that all that the drawing of the invention showed
was protected by the claims, when, in fact, the point cov-
ered was almost infinitesimal, Another manner in which
purchasers are sometimes deceived is that the claims,although
broad enough and worded properly to cover the invention,
contain & single element protected by some prior patent,
which covers the very part in the new machine which is ne-
cessary to insure its efficiency. The Howe sewing machine
patent illustrates this. It protected but little that any of the
manufacturers cared to use, except the one small part essen-
tial to all sewing machines; and all manufscturers had to
pay Howe a royalty, and he derived from that apparently tri-
vial item an immense income.

We therefore recommend any person who is about to pur-
chase & patent, or about to commence the manufacture of
any article under & license, to have the patent carefully ex-
amined by a competent party, and to have & research made
in the Patent Office to see what the condition of the art was
when the patent was issued. He should also see that the
claims are so worded as to cover all the inventor was enti-
tled to when his patent was issued; and it is still more es-
sential that he be informed whether it is an infringement, as
above suggested, or not. Parties desiring to have such
searches made can have them done through the Scientific
American Patent Agency, by giving the date of the patent
and stating the nature of the information desired.

WHAT THEY SAY ABQUT US,

‘We should be lacking in appreciation of a” great deal of
kindness did we not occasionally acknowledge & few at least
of the good wishes and compliments which our labors call
forth. It would be impossible to publish all or even = tithe
of our correspondents’ good opinions; but the limited number
which we make room for msy be taken assamples indicating
the drift of all. A writer,to whom Wrinkles and Recipes has
been sent as a premium,says: ‘I do not send you clubs to be
rewarded for it, but I feel it a duty to dietribute the Sciex-
TIFIC AMERICAN among my fellow men, because they cannot
benefit themselves any better for the money, and nobody
ought to be without the paper.” And we, let us add, also
foel it n duty, when any one kindly promotes our interests
likewlse, to serve his, and certainly we oan do so in no better
way than by presenting him with such valuable works of
practical and useful information as the Science Record and
the volume above named, or with so fine a work of ariass
“Men of Progress.’” Apropos of this engraving, another
writer, who has received it as his premium,says: “ Your beau-
tiful engraving ‘ Men of Progress’ came to hand: Iam very
grateful to you for your kindness,and I will do all in my
power to promote the circulation of the SCIENTIFIC AMERL:
OAX."

The SorExTIFIC AMERICAN SUPPLEMENT I8 likewise meet-
ing s wonderful share of public approbation. Speaking of
the excellent series of illustrated articles on '
drawing, now in progress of publication, one writer considers
them ** worth much more than the subscription price of the
paper ;" and he adds: “ While the SUPPLEMENT isso fine,itin
10 way lessens the value of the ScrexTiFIc AMERICAN.” It
enhances the worth of the older journal, we might continue,
because, through the large acosssion of space gained by lts.
pages, we are enabled in both journals to present not oaly &
wider rango of valuable information, but to treat the ssme
more elabarstely and completaly than otherwise would be
practicable, One more notice, this time from our excellent
{llustrated contemporary Jn Door and Out, snd we terminate
this tax on our modesty. * The BOUENTIFIC AMERICAX,
says the editor, * like wine, has gradually grown better and

better in Its fleld of usetulness, aud today bay s circulation




probably exceeding the combined subscription llsta of all

chaulcs jouroals in the country.” (Lot us Interrupt to
say that it Is & fact that the circulation of the Screxrivio
mx and SUPFLEMENT combined is unquestionably
TMM of all other machanical journals in the world,)
“y .hvnqd Its pages for years, bu: never with groater
satisfaction than the present volums No. XXXIV. To the me-
chanie it Is really indispensable, while It Is valuable o
everybody."”

DEATH OF THE MILLIONAIRE MERCHANT,
The recent death of Mr. A.T. Stewart, the great dry
merchant of New York city, on April 10, has
called forth from a large number of people a varlety of ou-
rious and often striking anecdotes relating to his oarly life
and straggles, as well as to his habits after he had attained
his enormous wealth. Perhaps not again In this generation
will any one man ascamulate by legitimate trade so im.
wmense & sum as he acquired; and it s & natural ouriosity
which prompts all to examine closely those traits, ocustoms,
and habits through which the great fortune was amassed.
Mr, Stewnrt was born In Belfast, Ireland, In 1804. His par.
outs were well-to-do people, but died while he was qaite
young, leaving him under the careof his grandfather, He
was well educated, and bad begun to prepare for the min-
istry, when his grandfather's desth caused him to change
his plans, and at the age of 20 to embark for Awmerics.
Hero he started as a school teacher, and was pursulog that
calling when he lent a small sum to a friend who desired
to open & dry goods store. The friend failed, and Mr.
Stewart, partly from s desire to enter trade, and partly in
order to proteci his investment, took charge of the store.
Soon after, he returned to Ireland to obtain his patrimeny,
some $3.000,and this he laid out in cotton trimmings for
dresses, which were theo very fashionable in New York
In Belfast he purchased the goods at some two pence
sterling s pound, avd afterwards sold them in this city at
two shillings a pound, and this stroke of success, he slways
stated, convinced him ** that money could be made in the
dry goods business.” Of Mr. Stewart’s honest and rigidly
fair dealing in the little store in which he began, there are
sbundant stories. ‘“ What do you mean by saying what
you know to be untrue?" he once angrily demanded of a
olerk who was exercising all possible powers of persuasion
to convince & woman that the colorsin & piece of calico
would not fads. ‘“The calico won't wash; she’ll demand
her money back, and she'llJbe right. I don’t want the goods
represented for what they are not.” It was this perfect
honesty toward all his customers that was Mr. Stewart's
most prominent characteristic, and it was hisinvariable cos-
tom, when questioned as to his explanation for his great
succass, to reply with great emphasis: * Truth, truth is
the taliswwanic word; and if T have one earthly wish or de-
sire greator than another, it is that in this respect my ex.-
ample may be commended and followed by young men
entering into business, and especially by young merchants.”

Oa this firm basis of truth and honesty he reared his gigan
tic transactions: not by bold ventures or colossal specula-
tions, but through steady application, perfect organizstion,
and minute sttention to every detail. The discipline in his
establishment was rigid, ““ Do you see all these psople about
hore?' he once asked of Mr, Peter Cooper, polnting to the
seores of busy salesmen and ushers in his great retail store,
“Well, there is'nt 8 man of them who is allowed theslight-
est discretion. Every one is taught to do precisely and sim-
p!y what he has been told. He is a machine working by
rote and ac:ording to rale.” Haggling over prices was to him
an especial abhorrence. There was but one price for every-
thing and everybody ; but on the other hand he was no be-
lisver in holding for high prices, when by lower ones he
could realize promptly. An old employee of his recently
told us that Mr, Stewart seemed to watch each individual
class of goods “‘as if his fortune depended on them only.”
If in making his rounds through either store, he noticed an
unusual quantity of any material on hand, he would ques-
tion the salesmen closely about it; and if he found its sales
slow, he would mark down ths price to such figures that its
very cheapness would attract customers, It is said, more-
over, that he knew the contents of his warehouses better
than those in his employ; while he watched the latter much
more closely than they ever imagined. If he saw too much
jewelry worn, he deemed it a snspicious sign, and placed the
wearer under special surveillance. ““ He never spoke to me
but once,"” says anold clerk, ‘“ and then it was when I tore a
piece of wrapping paper roughly across. He came and told
me that I should have folded it and made even edges. Peo-
ple,” hessid, “ did'nt like to get shiftless bundles.” At an-
other time, & clerk wound & package with an extra turn, of
cord. Before he could cut the string, Mr. Stewart quietly
took the bundle from him and unwound the extra turn, say-
Ing: “* Nover waste even a piece of string; waste is always
wrong."

The principles illustrated by these brief anecdotes carried
him from the possession of the humble little store to that
of his magnificent bulldings on Broadway in New York, to
emporiums in Boston, Philsdelphin, Parls, Liyons, Manches-
tor, Berlin, Glasgow, Chemnitz, Belfast, and Nottingham,
and to mills In various parts of the United Niates.

(ilgantic as was the business he controlled, Mr, Stewart
likewise managed resl estate operations of sufficient msgni-
tude to be & life's work for an ordinary man. In New York
city alone, he was the absolute owner of over one hundred
pleces of improved property, free from encumbrances and
valued at about ten millions of dollars, This magnificent
ostate included, begides his two stores, two thesters, the
Metropolitan Hotel, the Working Women’s Home (sn im.
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menss lron bullding on Fourth avenue), his superb warble
residence on Fifth avenus, the finest private dwelling in the
country, bealdes dwellings and stores seattered In the most
desirable quarters of the city, In Sarstogs, he owned the
enormons (irand Union Hotel, Probably his greatest real
estate schewmo was the founding of Gardem City on Long
Island, & work of genulneg philanthropy undertaken in order
to supply cheap sod good homes for those unable to pay
high New York rents. He boaght a tract of land on Hewmp-
toad Plaing, ten miles long and one mile wide, and bullt &
oity as he would & single house. (ias and water works and
A rallroad to New York] were begun with the foundations of
the houses ; and when some forty fine dwellings were com-
plete, he offsred to rent, not to well, them st prices ranging
from §1,200 to §250 per year, and ouly & few weeks before
his death he contracted at one time for thirty new houses.

Porsonally Mr. Stawart was of a retiring disposition, free
from the ostentation which might legitimstely follow the
possession of such vast wealth ; and while philanthroplc and
charitable, e was inclined to temper his benevolence with
prudence. Miscellaneous appeals for charity he heeded lit-
tle; but on the other hand, cases recommended to him by
those in whom he had confidence met bountiful attention.
With seven thousand employees to control, rigid tmpartiali-
ty and discipline was & necessity; but outside the business
connection, there were many who felt his aid in time of need
and suffering. The world knows nothing of such good
works, for he was the last to publish them. It is reported
that he was inclined to superstition, and was a firm believer
in Baron Rothschild’s maxim: “ Never have snything to do
with an unlucky man;” but the many snecdotes based on
this are hardly reconcilable with his character. An educat-
ed man himself, he possessed an educated man’s taste. He
used to say that, if ever he retired from business, he woald
‘“ go to school,” for he loved study for its own sake, and in
the midst of all his concerns he found time to keep up his
knowledge of classics and the langusges, and to read his fifty
lines of Homer or Virgil in the morning before going to his
office. He was & liberal patron of the arts, and some of the
most celebrated of modern paintings are in his private gal-
lery. It was he who recently paid $60,000 for & single picture
by Meissonier, and in the same apartment are works by
Rosa Bonheur, Zamacois, Gérome, and other great artists,
besides statuary, the whole valued at half a million dollars.

Mr, Stewart has, by his will, bequeathed the whole of his
immense property to his wife, with the exception of a num-
ber of small bequests to relatives, old employees, and ser-
vants, and the magnificent legacy of £1,000,000 to Judge
Hilton, his counsel, business manager, and adviser. No
reference is made in the instrument to any appropriation of
money to public purposes, save & recommendation to Mrs.
Stewart to carry out such charitable undertakings as the
tator had begun. ¢ '

Mr. Stewart's death is a public loss. Few men could have
controlled his vast wealth so as to benefit the public as he
did; for apart from the direct advantsge occurring to all
from his colossal business, there stands the grand example
of honesty, industry, and perseverance, crowned with a re-
ward gigantic beyond all precedent.

ANIMAL PARASITES,
Professor Van Beneden,of the University of Louvain, France,
hias recently written an interesting little work entitled ** Ani-
mal Parasites and Messmatos,” In which he has contrived to
compress a great dealof curlous information regarding a subject
much more extended than the reader not versed in modern pro.
gress of natural history would suppose, Hedivides the strange
creatures of which hetreats Into three classes : first, messmates,
or those who join others to obtain a living or a home or pro.
tection ; second, mutualists, or animals which live on each
other without being either parasites or messmates , and third,
the parasites, whose profession it is to live at the expense
of their neighbors, and whose only employment consists
in taking advantsge of them, but prudently, o us not to en.
danger their lives.
While it would be impossible here to follow the writer in
the numerous distinctions which he draws amoog the mem-
bers of these different classes, it will perhaps prove inter-
esting tonote a few of the most odd snd novel pecullarities
of the creatures belonging to eachi. There is a llsh, he tells
us, oslled the Zolothuria, which is & living boardinghouse
for the fleragfer, an eel-like animal. The latter ix lodged in
the digestive tube of his companion, and,without any regard
for the hospitality which he receives, seizes on his portion
of allthat enters, The angler or beaudroie of the Mediter-
ranean often hiarbors, in the bronchial sae, a kind of eel,
which is abundantly able to take care of itself,but prefers to
live a life of idleness and share its host's spoils. The shark
i accompanied by the pilot fish, which does not, as is often
reported, exist on theleavings of his larger companion, but
on hig own industry, and doubtless finds some adyantage in
plloting his nelghbor.

Another remarkable fish, the remora, literally wmoors it-
self to the body of the shark, thus converting the latter into
a vehicle which carries him about without exertion on his
part. When he becomes hungry, he lets go and hunts for
prey wherever he may happen to be, This tenacity of the
remora in attaching itself is talen advantage of by the fish.
ermen of Mozambique Channel, in order to capture turtles
and large fish. They pass through the tail of the remora a
ring to which a cord is attached, and then send It in pursuit
of the first passer-by which they consider worthy to be
caught. The fish holds on to its prey so firmly that it only
remains to haul victim and captor in by the line,

There is & crab, of the family of the majda, which con-
cenls itself ip the substance of a polypidom; it Is cowwon In
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the Viti Islands, in company with s gasteropod mollusc, and
both of them sssume the exact color of the polypidom. This
Is & new kind of mimicry. Another crab appropristes & sea
snemone to form & living cloak to hide it from view, in or.
der that it may spring out from its ambush to attack prey.
Remarkable marine creatures are the birgi, a kind of crus.
taceans which grow very large and conceal their abdowens no
longer in & shell, but in the crevices of rock. Io the Esat
Indies they remain on land, and even climb trees. They
have 8o much strength in their pincers that it is related that
one, while stretched on the branch of & tree, ““raised »
goat by the ears.” A family of isopods are rather dan.
gerous messmates, it would seem, for they cut into the
walls of thelr host's stomach and live like Sybarites on its
contents,

The most interesting fixed messmates are the cirrhipedes,
which cover the skins of whales, which they never quit after
once choosing their abode. Each whale lodges s peculiar
species; so that the crustacean messmate Is a true fag which
indicsates, in some respect, the nationality. It would not be
without interest for voyagers who are naturalists to study
these living flags.

Among the mutuslists msy be mentioned the ticks, one
generic division of which has twenty species, one of which
lives on the dog, another on the cat, and another on the ox.
Fishes harbor crustaceans instead of ticks, and these some-
times multiply so rapidly that they cover their post as
though they took the place of scales. The cod gives lodging
to a species of very besutiful shape,which in its turn afferds
a resting placs for a still smaller organism. In the midst
of the eggs of the lobster, there lives an snimal of extreme
agility, which our suthor considers the most extraordinary
being ever subjected to the eyes of a zodlogist. *‘ Let us,”
he says, ‘ imagine s clown in & circus, with his limbs as
far dislocated as possible, displaying tricks of strength and
agility on & heap of monster cannon balls which he struggles
to surmouut : placing one foot formed like an air bubble on
one ball, the other foot on another, alternately balancing
and extending his body, folding his limbs on each other, or
bending his body upwards like a caterpillar: and then we
shall have but an imperfect ides of the attitudes which it
assumes, and which it varies incessantly.”

There is no organ which is sheltered from the invasion of
parasites; even in man, cysticerci have been found in the in.
terior of the Jobes of the brain, in the eyeball, in the heart,
and in the substance of the bones, as well as in the spinal
marrow. Each kind of worm has al=o its favorite place;
and if it has not the chance of getting there, in order to
undergo its changes, it will perish rather than emigrate to
a situstion which is not suitable to it. One kind of worm
inhabits the digestive passages; another occupies the foma
of the nose; a third, the liver or the kidneys. Esch animal
has its proper parasites, which can only live in animals
having affinity to their peculiar host. Thus the ascaris
mystaz, the guest of the domestic cat, lives in different
species of felis, while the fox, so nearly resembling in ap-
pearance the wolf and the dog, never entertains the tenia
serrata, so common to the latter animal. The same host
does not always harbor the same worms in different regions
of the globe. Thus the large tapeworm of man, called
bothriocephalus, 18 found only in Russis, Poland, and Switz-
erland; a small tapeworm, the tenia nana, is observed
nowhere except in Abyssinia, and, strange to say, the
natives consider their absence from the body s sign of ill
bealth; the anchylostoma is known only in the south of
Europe and the north of Africa, the filaria of Medina in
the east and west of Africa; and the Bilkarzia, a terrible
worm, has been found only in Egypt.

SCIENTIFIC AND PRACTICAL INFORMATION,

THE STARTING OF THE GREAT ENGINE AT THE CENTENNIAL.

Pursuant to the terms of the contract between the Centen-
nial commission and the builder of the Corliss engine which
is the principal motor at the Exposition, the great machine
was started running on April 10, Steam was generated in
four of its twenty boilers; and when & pressure of fourteen
pounds was reached, everything was in readiness to open
the throttle, Director General Goshom stationed himself
between the two oylinders, gave the signal, and the immense
walking beams slowly began to move. The operation is
quite noilseless and easy, despite the huge dimensions of the
engine; and the builder may be congratulated on the success-
ful completion of & work creditable alike to himself and to
the Exposition,

EFFECT OF TIHE SEASONS ON THE BODY,

The curious fact has recently been pointed out by Dr. B.
W. Richardson that the changes of the seasons have a potent
physieal Influence upon the body, Some years ago, ina con-
vict establishment in Eogland, s number of men were con-
fined amid surroundings (of clothing, room, food, ete.) prac-
tically the same for each individual. The medical superin.
tendent of the jail undertook investigations, extended over
some nlue years, and during which over 4,000 individuals
were welghed, It was found that during the months of win.
ter the body wastes, the loss of weight varying in increasing
ratio: that during summer, the body gains, the gain varying
in an fncreasing ratio:and that the changes from gain to loss
and from loss to gain are abrupt, and take place, the first at
the beginning of September, and the second at the beginning
of April. This ls shown in the following figares, indicating
the ratio of loss or gain: Loss: January 014, February
024, March 003, Gain: April 003, May 001, June 0359,
July 008, August 070. Loss; Beptember 021, October 0°10

Novewber (exception) s slight gain, December 0 05,
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IMPROVED WINDOW SCREEN.

The sanpexed engraving represents a wire cloth screen,
Which I adjustable without alterstion to windows of differ-
Ing widthe, It Is an efficlent guard sgainst the ingress of
flies, motquitoes, eto., is durable, and pot costly, It consists
of & broad band of wire cloth secured to rollers as shown,

These rollers, about which the cloth is wound so as to adapt
it to the width of the window, are held in place by two brass
wire clasps, arranged one on each side, and constructed as
represented in the sectional view below. On large windows
four such clasps wonld be used, The shanks of the clasps
are inserted in closely fitting metal sockets, which last can
be easily placed in the window casing by the aid of & gimlet
or bradawl. The device is exceedingly simple and very
easily adjusted.

Patented November 16, 1875. For further particulars re-
garding sale of patent or portions of the same, or relative to
purchase of screens, address W. D, Walbridge, 822 Dagraw
street, Brooklyn, N. Y.

AMPROVED OIL CAN NOZZLE.

We have oceasionally directed the attention of inventors
to the fact that some simple adaptation of & glass bottle, so
as to render it utilizable as an oil can for sewing machines, is
needed, since such a device would probably diminish the
cost of the oiling apparatus, and at the same time would
admit of selling the oil in the bottle from which it subse-
quently would be used. Mr, R, H. Hasenritter, of Herman,
Gasconade county, Mo., has recently contrived a neat little
arrangement for the above purpose, which seems to answer
the requirements satisfactorily. The bottle itself may be
wmede in the usual oil can shape, shown in our engraving,
Fig. 1, or after any other pattern, sinca the means of forcing
out the oil lies in the nozzle, which is easily inserted in the

mouth of the vessel. The inveutor simply forms, on an|

ordinary nozzle, s little cylinder, in which he places &
piston sustained by & spiral spring, as shown in the section,
Fig. 2. The bottle having been turned so that the oil will
run into the nozzle, by pressing slowly down upon the piston
the oil is caused to run out gradually, or by a sudden push
it is made to escape In & jet or stream,

The inventor polnts out that the device may be used on
any kind of oil can now employed in shops, and may prove
an advaniageons substitute for the ususl spring bottom, which
is difficult to repair when Injured. By making a screw
thread on the eud of the tapering nozzle, it can be applied
to metnl vessols having difforent sized mouths; and thus the
nozele, being complote in ftself, can be manufsctured for the
market independsutly of every bottle or can, To adapt it for
bottles, it Is of courss only necessary to wind packing about
the gorew thread so ms to cause s tight fit, The inventor,

who may be addressed as above, desires to rell the patent
In two parts—for glass oilers and for metal oilers, respectively.
Patented February 20, 1876,

Tomperature Fatal to Animals,

Dr. B. W. Richardson has determined, from observations
on man and varlous other warm-blooded animals, that the
Increment of heat which proves fatal isfrom 11° to 12° Fab.
above the natural tempersture of the animsl, In the human
subject & steady elevation of temperature to 100° Fah, in
dicates fover; an slevation to 105° indicates danger; above
that, great daoger, At 100°, 11° above the natural tem
perature (08°), the condition s fatal,

N B>
ATOHISON'S ENGRAVING AND OUHASING MACHINE,

In the accompanying engravings Is representod a new ma.
chine for making engraved or chased groundwork on gold
or plated jewelry, sliver, sliverplated, or washed ware. It
can be applied ay well 1o the lightest plated surface as to
eolid metal, and will produce beautiful matting, on gold
rolled to the thickness of note paper. A perspective view of
the apparatus in given in Fig, 1, and the working parts are
exhibited in section in Fig, 2.

‘Two tool stocks, A, are arranged side by side in the hollow
revolving mandrel, B, so as to slide up and down freely while
being rotated. At C are levers suspended by hangers from
the pulley, D, which turns the mandrel. These levers are
each connected at one end with & tool stock, and at the other
embrace the cam ring, E, which is within the casing. As
the pulley revolves, the tool stocks are caused to move up and

down, so that the tools, F, have a reciprocating as well as a
rotary motion. The mandrel is mounted in s bearing at-
tached to a stand, and has guide pulleys, as shown, for lead.
ing the belt from sbove to the horizontal pulley. The en-
graving tools are easily fitted into and removed from the
stock, so that they may be changed in accordance with the
kind of work to be executed.

The groundwork is prodoced on the metal with great ra.
pidity, the tools delivering 5,335 cuts per minute, and the
apparatus can be attended by a child. As the sale of jewel-
ry and silverware depends almost entirely upon the ornamen.
tation, it need hardly be added that & machine of this de-
soription, making a very excellent imitation of handwork, is
ono of conslderable economical value to the jeweler and
plate manufacturer. We are informed that the wachine
produces fourteen styles of ground work, claimed to be su
perlor to satin, or pearl, or sand blast finlsh in depth, dura-
bility, and beauty. It ls algo adapted to wood carving, es-
pecially for panel work and for the routing of engravers'
blocks.

Patented through the Sclentific Amerlcan Patent Agency,
March 14, 1876, For further particulars relstive to purchase
of patent, address the Inventor, Mr. R, R, Atchison, Room
8, 388 Washington street, Boston, Mass,

VIBERT'S IMPROVED LIFTING JACK,

Mr. F. C. Vibert, of Hockanum, Connecticut, has patented
(Novembaer 17, 1874) asimple form of lifting jack, which,
while an efficlent and useful lmplement, can be made and
gold at a very cheap rate, The standard ls of oak, and is
fixed above to receive the curved cast iron handle, which i

secured by an adjustable pivot. The upper part of sald
handle is rounded, and tskes agsinst a similarly formed
portion of the lifting step, as indicated by the dotted lines,
This arrangement of parts is one well calculated to apply
the leverage of the bandle at great advantage, sothat, light
and simple as the device is, very heavy weights can readily
be lifted by it. When the step hss reached the summit of
the standard, the extremity of the handle steps under it, as
shown (the parts being broken away for the purpose), ¥o
that the handle forms a firm gupport for the load, For fur
ther information, the inventor may be addressed as above.

Stenclilling Materials for Palnters® Use.

Stencilling is an art by which the painter can execute or.
pamental work very quickly. The articles required in
making a stencil are a sheet of well sized writing paper, a
lead pencil,and a sharp penknife. Fold the paper, allowing
the edge of the fold to form the center of the pattern, then
draw any desired design, leaving bars to hold the parts to-
gether. Place the paper upon a piece of glass and cut out
the figure with a penknife. The tool used is a camel's bhair
brush with hair not over one half inch long, bound with
quill and wire on a round wooden handle. The small sizes
are preferable. Color mixed with vinegar and sugar will be
found best. The paint must be quite thick, and a small
quantity only must be taken on the brosh, and them well
rubbed out on a dry plate before applying it to the work
Placing the stencil on the panel as desired, hold it down
firmly, and rub over with the brush carefully until the cut
portions of the figure are well coated. Then lift off the
stenci! and the work is completed.

IMPROVED ADJUSTABLE PIPE TONGS.

The novel feature in the improved pipe tongs herewiih
illustrated (s the meansof adjust
ing the movable jaw by the use
of the pivoted bar and set screw
represented. The arrangement
of parts will be clearly under-
stood from the engraving, so that
further description Is unnecessa.-
ry. The tongs will perform all
the ordinary duties of the imple-
ment in gripping pipes and studs,
and is especially adapted for
bress or other pipes which are
liable to be injured by tongs of
the usual construction. From the
peculiar formation of the jaws,
the present device holds the pipe
without flattening or cattiog it.
It will readily be seen that the
mechanical movement governing
the jaws s such that they will
hold without slipping, even,
it is claimed, when wormn or
dull.

Patented through the Sclenti-
fio American Patent Agency, Ssp-
tember 25, 1875. For further in
formation address Macdonald,
Box 877, Hallfax, Nova Scotia,

-
Messns, HEXRY Disstox & Soxs, of Philadelphis, Pa.,
once sald that they would sell Amerloan saws in Shet-
field, Bogland, and they have carried out thelr determination

by filling orders received from Sheffield for small lots, while
orders from Liverpool, Eugland, for quantitles up to 100
dozen, have been filled by them, They have recelved an
order for saws for Japan, the Japsness workmen having
minutely examined the teniperand quality of the steel. This
order has boen followed by one for 2,000 plane bita.
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BROKEN STONE ROAD-MAKING --BLAXE'S CRUSHER,

An the prosent is the period of the year In which the
bullding of new roads and the repairing of old ones are uxu.
ally undertaken, the practical information below given, rela-
tive to rond construction and to a standard machine for the
orushing of stons for that purpose, will prove of timoely In.
terest. Road coverings, says (eneral Gillmore in his re.
cont treatise on *‘ Roads, Streets, and Pavements,” have for
thelr object the reduction of the force of traction to the low.
est practioable lmit, at the least cost for construction and
malntensnce,  They should bo composed of hard, tough, and
durable materials, Iatd upon & firm bed, or upon an artificial
foundation from which
water Is excluded by
sultable dminage.

Ronds, as distin. :. ;!r!g‘-f:iu‘:-" ;
guished from paved (. s
stroets, may be olassi- LS - i .

fied with respect to =
their coverings as fol-

lows: 1. Earth roads.

roads. 6. Stone sub- |
pavement with top lay. -
ers of broken stone
Telford). 7. Same, .
with the addition ot
gravel. 8. Stone sub-
pavement withtop lay-
ersof gravel. 9. Rub. n
ble stone bottom with
top layers of broken
stone, gravel, or both.
10. Corncrete sab-pave-
ment with top layers
of broken stone, grav. =5
el, or both. With the :
six classes into which
broken stone enters,
we have only to deal;
and befors passing to
a brief considermiion
of their relative modes
of construction, we may refer to a standard machine for the
crushing of stone which, for several years, has been in ex-
tensive use both in this country and abroad, namely, the
Blake stone breaker, manufactured by the Blake Crusher
Company, of New Haven, Conn.

As will be seen from the illustration, Fig. 2, the construc-
tion of the machine includes a massive pitman, F; which is
caused to ascend and descend through the eccentric, D, on
the fly wheel shaft, This motion of the pitman is applied

Fig. 2.—BLAKE'S STONE CRUSHER,—SECTIONAL VIEW.

o the toggles, (i, one of which presses the movable jaw, J,
toward the stationary jaw, H. The jaw, J, when the tog-
g les relax their pressure, falls back,partly through the action
of a spring, L. The stone is crashed between the jaws, to
which the power i applied obviously to the best mechanical
advantage. A method of locating the machine, while in use
for breaking stoue for rond purposes, is represented in Fig,
1. Itisplaced with its driving engine upon a platform ex.
tending from s hillside, and s therefore easily accessible to
carts loaded with the stone hewn from the quarry shown in
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ground, but at & great disadvantage In the handling both be.
fore and after the crushing, while no means for an scoumu-
Iation of the product Is afforded.  (Generally, however, it is
estimated that there Is no way in which the machine can
be so economically located and used as that above described,
To the right of the platform Is shown sn apparatus for
screening the product and separating it into two or more
sizes. This is not & necessary part of the combloation, and
Is sold separately ; but in making macadamized roads it is de-
sirable to use the seroeniog device, The machine is con.

structed of solld castings of great strength, and such of ity
parts as are lisble to wear out may be replaced without dif-
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Fig. 1,L—BLAKE'S STONE CRUSHER IN OPERATION.

ficulty. The proper speed for these machines is about 200
revolutions of the crank per minute. They are made of sev-
eral sizes, requiring engines of 4 to 12 horse power, and their
working capseity varies correspondingly from 3 to 7 cubic
yards of broken stone per hour. The best sizs for breaking
road material is one having a capacity to receive stones 8 to
9 inches thick and 14 to 15 inches wide. ’
Macadam roads, a section of the bed of which is shown in
Fig. 4, are constructed of successive layers of stone broken
into fragments, the largest of which should not exceed 2}
inches in longest diagonal dimensions. The drainage of the
road bed having been provided for by side ditches and (if
necessary) by suitable cross drains, an excavation is then
made to the sub grade, for the reception of the materiale,
On made ground it is well to consolidate the bed by ram-
ming, A layer of stone 3 inches in thickness is spplied,
| and spread evenly with a rake. The road is then open to
travel in order that it may compacted before more stone is
added, This operation may be hastened by rolling, begin-
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ning with the light and ending with the heavy roller,
Ruts must be carefully raked in as fast as formed. As soon
as the surface is well compnoted, a second Inyer of stone of
like thickness, with gravel or earth at the wings, is applied
and rendered solid as before. The top Iayer is spread and
consolidated in the yame manner, The roller should pass
over every part of the surface, perhaps & hundred times, and
if the weather be dry the materials should be kept damp
by sprinkliog carts. Finally, s binding layer, about one inch

st
e Pt

in thickness of gravel or the finest pulverized stone, should
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conter to the sides. One and & half inches of good gravel
forms the top Iayer, It 1s & good plan to rest the lower pave-
ment on brushwood or fascines, especially where the soil is
loose, in order to give a better support and to avold rats.

In localities where material cannot be obtained of suffi-
cient toughness for the top Iayer of broken stone, the road
may be flolshed with three or four Inches of gravel, sur-
mounted by a single top lsyer of sione obtained elsewhere;
or If this plan prove costly, s second lsyer of gravel alone
mny be used,

To securs firmness and unity of mass on soft ground, &
Iayer of rubble stones, varying in thickness from 3 to 5
inches, and in width
and Jength from 8
to 10 inches, Is some-
times used sy a foun-
NP S ETS o dation to the Telford
S e “ - pavement. When the

: : Telford plan I not fol.
lowed, & good road can
be made as shown in
Fig. 5, in which there
is a foundatlon of 6
or 7 inches of rub-
ble to 10 inchesof cov
ering. Where motion
of the foundationtecms
F possible.the stones may
. vary in thickcess from
3 to 6 inches, in width
or depth from 6 to 9
irchesalong the midd' e
of the road and inlength
from 8 to 18 ioch.
es. Even flat cobble
- stones can be used,
mixed in with irregular
fragments, and it is
better to set the stones
on their edges.

Difficulty is often ex-

perienced, in wet and

e elastic subrolls in keep-
S P ing a foundation of rub

ble stones firm and in

tact, and in preventirg
the stones working up and destroying the surface. A remedy
is fourd in the use of hydraulicconcrete between the stones,
as shown in Fig. 6. The largest stones are laid down side
by side and firmly set. Tke concrete, in which the ballast
should be composed of stone fragments not exceeding three
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Fig. 6.—RUBBLE STONE AND CONCRETE ROAD.

between the stones. [f a thickness of 6 or 8 iches is se.
cured in this manner by one course of stones, this will
suffice, and the road may be finished in the usual manner
with layers of broken stone or gravel.

The first important matter for a road contractor to consider
is the requisite machinery for ensbling him to fulfil his con-

Fig. 3,~THE TELFORD ROAD.

tract; and as the popular road of the present day is one in

which broken stone forms a great part of the material, many
will be interested in knowing that the most important part
of the machinery, necessary for makiog such roads, can be
had of the Blake Crusher Company, New Haven, Conn.

The Decalcomanie Process.
The proper way to put on decalcomanie pictures, as orna-
ments for carrisge panels, ete., is to varnish the pictures
carefully with the prepared varnish purchased with them,

with an ornamenting penoll, being sure to get the varnishon

Fig. +~THE MACADAM ROAD,

the background. Theloads are dumped in proximity to the
brealker, and the carts proceed to the spout below, as repre.
sented. There they are fllled with the broken stone as it
escapes from the machine, and are at once driven off to the
rosd bed. While this arrangement avolds considerable hand.
ling, still further may be saved by placing the bresker un.
der the platform so that the rocks muy be shoveled directly
into the jaws, which come on u level with the dumpiog floor,
It is not necessary to plant the machinery close by theledg-
o8, Any point on the route, between the quarries and the
streets to be paved, where a good accessible side hill is found,
convenient for the erection of the works, will be equally ad.
vantageous, The crusher oan of course be worked on leve

be sproad over all. When thoronghly consolidated, the fin.
ished rond surface will not show any tendency to rise up and
form a ridge in front of a 9 or 10 tun rollar,

The Telford road, Fig, 3, Is made with layers of broken
stone resting upon s sub.-pavement of stone blocks. The
lower stones are sot on their broadest edges lengthwise
noross the road, and for a 80 foot roadway are 7 inches deep.
The interstices are fllled with stone chips firmly wedged.
Tho middle 18 foet 1s conted with 0 lnches of broken stonse,
4 Inches belng first applied and consolidated, and then the
remaining 2 inches added. The paved spaces on each side of
the 18 feot middle are coated also with broken stone, so as
to malke the whole convexity of the road @ inches from the
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the white paper. In a few minutesthe picture will be ready
to place on the panel, and the paper can be removed by wet
ting it. When thoroughly dry, it should be varnished like
an oil painting. Be particular to purchase none of these
transfer pictures except those covered with gold leaf on the
back, when they are to ba applied to dark grounds.

-

Speaking of sunflowers, the Maryland Farmer says: For
absorbing malarls, and preventing diseases caused by wa-
larial influences, for prime food for fowls, for a home remedy,
sure and safe, for founder in your horses, and for market as
s profitable seed to be sold for making oils, be sure 1o sow

gunflower seed,
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Dividing Clireles.
o the Editor of the Scientific American:

As there are very uncommon and odd numbers of teeth in
some’of the wheels of astronomieal clocks, which cannot be
cut by any common engite, it may be proper to show bow
to divide the circumference of & circle into any given odd or
even number of equal parts, so that the number may be laid
down upon the dividing plate of a cutting engine.

There is no odd number but from which, if & certain num-
ber be subtracted, there will remain an even number, easy
to be subdivided. Thus, supposivg the given number of
equal divisions on the circle to be divided to be 09, sabtract
9 and there will romain 60. Every circle contains 360°;
therefore, as the given number of parts in the circle, which
is 69, Is to 360", so are 0 parts to the corresponding arc of the
eirele that will contain them; which arc, by the rule of
three, will be found to be 46°05°, Therefore, by the line of
chords on & common scale, or rather on a sector, set off
4605" with your compass, in the periphery of the circle,
and divide that arc or portion of the circle into 9 equal
parts, and the rest of the circle into 60; and the whole will
be divided into 00 equal parts as required. Again, suppose
it is required to divide the circumference of a circle into
83 equal parts: subtract 3 and 80 will remain. Then as 83
parts are to 360°, so, by the rule of proportion, are 3 parts to
1301"; the small fraction may be neglected. Therefore, by
the line of chords, with compasses, set off 13° in the per-
iphery of the circle, and divide that portion or arc into 3
equal parts, and the restof the circle into 80. Once more:
Suppose it is required to divide a given circle into
365 equal psrts; subtract 5and 360 will remain. Then,
as 365 are to 360°, so are 5 parts to 4 93°. Therefore set off
493" in the circle, divide that space into 5 equal parts and
the rest of the circle into 360, and the whole will be di-
vided into 385 equal parts, as was required.

I have often found this rule very useful in dividing cir-
cles into an odd number of equal parts, or wheels into odd
numbers of equal sized teeth with equal spaces between
them; and now [ find it just as easy to divide any given
circle into sny odd number of equal parts as to divide into
any even number. And, for this purpose, I prefer a line
of chordson & sector to that on & plain scale; becanse the
sector may beopened so asto make the radiuns of the line of
chords upon it equal to the radius of the given circle, un-
less the radius of the circle extends the whole length of the
sector, when it is opened 80 as to resemble a straight ruler,
or scale, and this is what very seldom happens. Any person
who is used to handle the compasses and the scale or sec-
tor may very easily, by a little practice, take off degrees
and fractional parts of a degree by his eye, from & line of
chords, nearly enough to the truth for the abovementioned
puarpose. CAMBRIDGE,

The Legal Horse Power of Steam Bollers.
T the Editor of the Bcientific American:

In your article on ‘* Power of Steam Boilers,"” page 225
of your current volume, you seem to doubt the legality of
my formuls for horse power of steam boilers, and say that
** it is certainly not legalized.”

The unit of horse power was established by James Wats,
and hax since been legalized all over the civilized world, dif.
fering only slightly in different countries to sccommodate
different units of weight and measure; it is 33,000 minute
foot pounds, which is the same as 550 second foot pounds.
My formula is based upon this unit, and is therefore legal-
Jzed ; but being transformed into power of evaporation, you
do not recognize it to be the same as Watt's rule,

The power of the same volume of steam measured in the
ordinary way through a steam engine will give precisely the
same result as that by my formuls, which has been tested
on different bollers and engines by different engineers. The
legalization of Watt's rule makes my formuls legal, and the
same rule can be expressed by a great varlety of formulas
The Eoglish customs of referring equivalent evaporation
from snd at 212" hias caused much confusion and discordance
In steam engineeriog; but on the continent of Europe, the
svaporation ix referred to the temperature 82° Fah., and my
conviction 13 that the Istter Is the proper point of reference,

Philadelphis, Pa. Jonux W, Nvsrnos,

[We ara still of opinion that no legal status has yot been
given to Mr. Nystrom’s formula for translating foot pounds
Into evaporation of water.—Kpa |

The Wisconsin Steam Wagon Hoeward,
To the Editor of the Beientific American:

The Wisconsin $10,000 reward for s steam wagon s, |
think, more likely 16 ruin many over sanguine inventors and
mechanics than give them » fortune. To overcome all the
obwiacles mentioned Is a mechanionl imyossibility,

I have hiad considerable experience with road wagons, and
have tried and seen many very Ingenlous eombinations, but
they have all proved fallures except as smusing toys. All
bullders of rosd wagons that I have seen say that they had
no Jdea of the immenss power it ook to ran them ; and ob
structions like loose sand or mud wake them noarly helploas,
to say nothiog of stesp hills, stones, etc. Another great
drawbsck is the great welght of fuel and water neceasary to
earry. My earriage, the total welght of which was only 550
1bs,, would use up 40 10 50 1be, of water per mile, Thers-
fore I think that s locomotive, complying with that Wiscon
sln law and running in ruts half way up to the buab, ovar
stumps and stones and up Meep sand hills, and averaging 5

Seientific dmerican,

[APrIL 29, 1876.

miles per hour for 200 miles, trusting to luck in getting fuel

and water, would have asweet time of it. The idea is simply

preposterous, H. 8. TAYLOR,
Derby Line, Vi,

VYalve for Laboratory Use.
7% the Editor of the Scientific American:

I herowith send you a drawing of s valve which is not, I
believe, new, bat s not well known, although it is very use.
ful in the laboratory, and might be of service to some of
your readers.
ais a glass tube with a bulb, 4, blown in it; cis & short
glass tube, smaller in diameter than a; d is & piece of rub.
ber tube, a little longer than the tube, ¢, and of such & size
as to fit tightly between the tubes, @ and ¢; one end pro-
trudes over the end of the tube, ¢, into the bulb, 4. Into

this end of the rubber tube a small cone-shaped piece of
wood, g, is slipped, with its base tight against the end of the
tube, ¢; the end of the rubber tube is now drawn tightly
over the piece of wood, g, and then tied at . The rubber
tube, d, is then cut almost off at ¢, the uncut portion serv-
ing as a hinge. The valve is shown open by the dotted lines
at i. It will of course be understood that the rubber tube
is to be drawn over the tube, ¢, the cone of wood put in the
end, and the end tied and cut before it is put in the tube, a.
When the foregoing operations are performed, the rubber
tube, d, inclosing the tube, ¢, is run into a, until the end of
¢ extends a short distance into the bulb, 5.

Monticello, Pa. E. G. ACHESON.

- ——————
New Rule for Calculating the Power of Steam
Engines.
To the Editor of the Scientific American :
I have made a rule for calculating the horse power of
steam engines, by which I get rid of nearly two thirds of the
figures. Itisas follows: Square the diameter of the cylinder,
multiply by length of strobe in inches, multiply by the
pumber of revolutions per minate, multiply by the press.
ure of steam, multiply by4 as a permanent number, and
cut off six figures to the right. DANIEL SHINE.
Allentown, Pa.

Device for Protecting the Finished Parts of
Scrow«COutting Dies,
To the Editor of the Scientifio American :
The enclosed engraving represents s very simple and
effective method of protecting the cutting parts of a die
while the workman is
finishing it after it has
been tapped. A is a thin
plece of soft steel, say
one sixteenth inch thick,
which is placed flat upon
the die, B, so that the
edge projects a very lit-
tle boyond the points, C.
When both are held
firmly in the vise, the
part, D, may be filed
awny without any danger of the file touching the points of
the cutters,
Ithink the above might be classed among the useful
wrinkles, and I send it, thinkiog it may be handy to some
of your many readers. J. P. LEwis,
Haydenvllle, Conn.

Ammonin as a Cure for Rhenmatism,
To the Editor of the Scientifle American;

Permit me to Inform your readers that caustic ammonia Is
no Infallible cure for rheumatism. 1 read your paragraph
on this subject on the day on which 1 was treated to the
novel exporience of acute rhenmatism in my left leg. Sev.
oral drops of smmonia were taken st once without effect,
and simllar doses & fow days later, The complaint has
steadily grown more sggravating since.

This rheumatic experience of mine also demolishes a pop-
ular fallacy, to which I admit I gave credence, that perfectly

abstemious habits act as a prevention of such afMictions.
New York city, R. d'H,

The Proper 'l'lun; o Fell Timbeor.,
To the Editor of the Boientific American ;

Bome years nince, I wrote an article for your paper In
which I contended that after the tree was in full leal was
the proper time to fell timber, Sines then | have teen an
article stating that actual experiments made by the Prus.
sian government had shown that the winter was the best
time to fell timber. Thirty.one years sgo, I was ongaged in
clearing up a large plantation, and bullding houses, stables,
ote., with logs cut from the woods. 1 noon discovered thst
there was a difference in the lssting of different trees of the
same kind, T also noticed that, In killing the trees to clear
the land, some trees would decay much oarlier than others;
and that trees girdled In the early spring, just before the
budding of the leaf, would rot off at the place where the
troe was girdled ; and that trees girdled in August would soon

decay In the sap wood and bark, but that the heart would
romain sound for years. The conclusion I came to was that
the presence of sap in wood caused it to decay, and that the
nap left the body of the tree during the time it was making
leaves, new sap wood, and bark ; and thus, at the fall of the
[leaf, the sap went into the heart or body of the tree.

If any one will cut & green tree after the fall of the leaf,
and put one end in a hot fire, he will soon see sap coze ont
of the whole stick, even in the middle; but cat a stick after
full leaf, and the ssp will run out near the bark. Al tim.
ber that Iasts well has bat little sap at any time; all timber
that decays easily has s great desl of sap, such, for instance,
as the sugar maple, elder, and sycamore. All carpenters
have seen large timbers that were perfectly rotten in
the middle while the outside was apparently sound. This
decay must have been caused by the presence of some.
thing besides heat and molsture. As the outside was sound
while the inside was decayed, this must have been sap,
and nothing else.
Onkley, Arlk,

J. H, Moonx,

Usoful Reclpes for the Shop, the Houschold,
and the Farm.

Laboratory flasks which have contained oil or fatty mat.
ter may be easily cleansed by a solution of permanganate of
potassa. To remove turpentine, petroleum, photogene,
otc., wash with an ounce or so of sulphuric acid and rinse
with water,

The comparative value of horse feed is found by experi-
ment to be as follows: 100 1bs. of good hay is equal in value
to 59 1bs, of oats, 57 1bs. of corn, 275 1bs. of carrots, 64 1bs,
of rye or barley, and 105 Ibs. of wheat bran.

A recent English patent, for the production of a glazed or
vitrified surface on cast metal, sets forth the coating of molds
with powdered glass, furnace cinder, or enamel, which is vit-
rified by the heat of the molten metal when the same is
poured into the molds,

A new process for making tinned iron wire consists in first
immersing it in & bath of muriatic acid in which a plece of
zine is suspended. After the acid has produced a new sur-
face on the wire, it is placed in communication with a sheet
of zinc in a bath of 2 parts acetic acid in 100 parts water, to
which 8 parts chloride of tin and 3 parts sods are added.
The wire is allowed to remain 2 hours in this mixture, after
which it may be polished.

In the following will be found valuable details relative to
the coloring of brass. An orange tint Inclining to gold is
produced by first polishing the brass and then plungiog it
for & few seconds in & warm neutral solution of erystallized
acetate of copper. Dipping into s bath of copper, the result.
ing tint is & grayish green; while s beautiful violet is ob-
tained by immersing the metal for an instant in & solution
of chloride of antimony and rubbing it with a stick covered
with cotton. During this operation the brass should be
heated to a degree just tolerable to the touch. A mofré ap-
pearance, vastly superior to that usually seen, is produced
by boiling the object in n solution of sulphsate of copper,
There are two methods of procuring a black lacquer on the
surface of brass. The first, which is usunlly employed by
instrument makers, consists in polishing the object with
tripoli and washing it with a mixture composed of nitrate
of tin 1 part, chloride of gold 2 parts, Allow this wash to
remain for fifteen minutes, then wipe It off with a linen
cloth, An excess of acid Increases the intensity of the tint,
In the second method, copper turnings are dissolved in ni.
tric acid until the latter Is saturated; the objects are im-
mersed in the solution, oleaned, and subsequently heated
moderately over a charcoal fire. This process must be re-
peated in orderto produce a black color, as the first trial only
gives a dark green. Fioally, polish with olive oil. Much
pains are taken to give objects *‘ an Eoglish look.” For this
purpose, they are first heated to redness and then dipped in
a weak solution of sulphuric acid. Afterward they are im-
mersed in dilute nitrio acid, thoroughly wasbied in water,
and dried in sawdust, To effect & uniformity In the color,
they are plunged in & bath consisting of 2 parts nitrle acld
and 1 part rain water, where they are suffered to remain
for several minutes. Should the color vot be free from
spots and patches, the operations must be repeated until the
desired effect s produced.

Paper may be prepared for bank cheques and other docu-
menta so that any writing In ik, once made thereon, cannot
be altered, without leaving plaloly visible marks, by passiog
the sheets throogh a solution composed of 0015 grain
gallic acid to 1 gill distilled water.

To sllver cast iron, 15 gralns of nitrate of silver nre dis-
solved in 250 grains of water, and H0 gralns eyanide of pot-
assium are added ; when the solution in complete, the liquid
in poured into 700 grains of water wherein 16 graios of com-
mon salt bave been previously dissolved, The cast iron in-
tended to be silvered by this solution should, after haviog
been well cleaned, be placed for a fow minates In s bath of
nitric acld of 1°2 specific gravity just bofore belng placed in
the silvering fluid,

The base used in making artificial gems Ix strass, obtaived
by melting together 6 drachms carbonate of sods, & drachms
burnt borax, 1 drachm saltpeter, § drachms minium, snd
14 ox. purest white sand, To lmitate In color the following
minerals, add 1o the strass the ingredients named in connec.
tion with each gew: Sspphire, 10 grains carbovate of co-
balt; opal, 10 grains oxide of cobalt, 15 graios oxide of man-
ganese, and from 20 to 80 grains protoxide of iron; sme.
thym, 4 to 5 gralos carbonate of peroxide of manganese;
gold topaz, 80 grains oxide of uranium; emerald, 20 graing
protoxide of iron and 10 grains carbonate of copper,

i




. ENGINES AND LIGHTNING RODS.
~ Our extracts from Knight's ** Mechanleal Dictionary,"*
:ﬁh‘.&, :Mlndo some illustrations and descriptions
of interesting forms of engines, and of & number of
lightning rods. Fig. 1 is a i
COMPRESSED AIR EXGINE
used in the lower shaft of & mine in Scotland. The steam
cylinder, C, is 15 Inches in dinmeter and has 3 feet stroke.
It drives two condensing air pumps, P P, which work al-
tornately, one on ench side of the besm center, deliy-
ering the air Into the center reservoir, N N, from
which it passes Into the main pipe, M. The beam is
connected at the other end to & orank and fly wheel,
F, for the purpose of equalizing the motion. The
air pumps are inverted and are worked with cross-
heads sliding in vertical guides, by means of side
rods, from the beam. They are fitted with ball valves,
of which thera are three sets to each pump, each set
consisting of 44 balls, two inches in diameter. The
balls are confined by separate cages to a liftof half an
ach. A stratum of water, supplied by a pump, W,
covers the piston valves and the delivery and inlet
valves, through which all the air has to pass. The
water flows from the central reservoir through the
small pipes, O O, Into euch of the air pumps during
the period of their downward stroke. Locomotives
of the type shown in Fig. 2 are also driven by com.
pressed air. In the reservoir, A, the air is compressed
and I8 admitted to the chamber, B, where it is ex-
panded to working pressure. The emission is regula-
ted automatically by a plonger in a tube passing
through the roof of the chamber, B. Above the plun-
ger is n spring whioh yields to the normal pressure of
the air in the chamber; but when, owing to the with-
drawal of air to the working oylinder, the pressure in the
chamber is relaxed, the spring depresses the plunger, and
the connections of the latter turn a fancet valve in the pipe,
C, and allow the passage of air from the reservoir, A, to the
chamber, B, to restore the working pressure in the latter.
The compressed air passes by the pipe, D, to the cylinder, E,
where it sctsin the manner usual with the double-acting
steam engine, and exhansts into the atmosphere. F is the
supply apertare through which the reservoir is charged, and
G the safety valve. The piston rod, crosshead, and pitman
connect In the usual way with the crank and driving shaft.
A curlous form of rotary steam engine known as the

DISK ENGINE
was invented by Captain Ericsson, and improved by Bishopp
and others. In the Ericsson engine, the disk revolves, and

Fig. 2.

Parsey's (‘omprund-Ai: .K;ﬁno.
in the Bishopp engine the disk oscillates, Iricsson’s ma-
chine is shown at A B, in Fig. 8. Steam is admitted into a
spherical chamber, , by the neck, ¢, and opening, v, and
being there prevented from passing the line, z, by the pres
sure of the disk againstthe cone at that place, It presses

Fig. 8.

Disk-Engines

sgainst the upper leaf, ¢, which, together with the cone and
disk, is thereby carried round In the direction of the arrow.
Wheo the leaf has passed the upper part of the opening, w,
the steam that has been acting upon It escapes ; but at the

* Pubiiahed 1o sumbers by Messrs, Hurd & Houghton, New York colsy.
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same time, the opposite leaf has passed the top of the steam
opening, v, and is carried round in s similar manner., The
engine has no valves, the action of the piston is at all times
direct, and the machine can be stopped, started, or roversed
at any position of the piston. In Bishopp's engine, shown
st A, the disk and shaft do not reverse on thelr axis, though
the ends of the shaft describe circles as the disk ** wobbles"
on the lines, keeping one radius on each side In constant con-

tact with them respectively, An abutment iy formed by s
Fig. 1.
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rest, tho velocity of the fly whools Is gradually accelerated
until It attalns s maximum corresponding to the masimum
velocity of the train. If stesrn mow be shut off, the fiy
whoels become a source of power, and will retarn a portion
of the work stored up in them, so that they may be used to
assist the engine in ascending grades.
Woe add, in Fig. 6, a Iarge number of shapes of
LIGHTSING RODS,

which may be described as follows :

@ has o series of points formed of spiral coils, com-
bined with & tubular portion, forming the tip, The con-
ductor is & flat strip. b Is & jointed tabular conductor
for vessels. It is dividedat the head of the lower mast,
& branch leading down the shrouds on elther side to the
water. ¢ isan iron rod tipped with copper, the point of
which is gilded. d has a central copper alip inclosed
between iron side pieces; the points of connection have
interposed zinc plates. At ¢ the iron rod Is grooved to
receive a copper slip. The joints are secured by screw-
threaded washers., At/ the polut is formed with two
opposite wings. The rod, g, Is composed of & single
strip of copper wound spirally 50 as to form » tube. A
is composed of several strands of wire laid together so
as to form a rope, and having several tips. The point,
i, is formed of three or more metals inclosed one within
the other, the most fusible outside. j isan insulsting
attachment with additional conductor points at the
coupling of rod sections. k is & copper cable, composed

Compressed. Aie Engine

plate, ¢, which divides the annular space in which the steam
works, the lower portion of the disk baving s radial slit
which enables it to slip back and forth on the sbutment
plate, ¢. The steam is admitted on one side of the abutment,
and exhausted on the other, the live steam pushing the disk
before it, by crowding between the disk and the conmical
head, and causing the outer end of the arm to communicate

Fig 4.
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rotary motion to a wheel, f, to which it is connected by a
universal joint,

DELAPORTE'S AMMONIACAL OGAS ENOINE,

shown in Fig, 4, Is operated by ammonis vapor; a is the
boller; d, the cylinder; and b, the tube communicating
between the cylinder and boller; ¢ is the valve box, and »
the slider, by means of which the gas is Introduced alter-
nately above and below the plston; ¢ Is the eduction pipe,
and 7, the condenser and dlssolver. The Injection water Is
introduced by a pipe, at the top of the condenser, /. The
solution passes from / to A, from which it Iy withdrawn by
the piston, and passes through the reservoir, &, and the
tubes, u and v, by which it is returned to the boiler, a pmall
forcing pump alding in this operation. The water, which has
been deprived by heat of its ammonia, Is withdrawn from
the bottom of the boller by the lower tubs, and passes into
the jacket, /, where it Imparts & portion of its hesat w &
solution in the tube, v, which s on its way to the boller,

THE MANOVO

I8 the name given by its Inventor, Captaln Von Schubersky,
of Russls, to an ndaptation of & fly wheel to acoumulate s
reserve of force to be used at Intervals when s greater power
Is needed, The device is shown ln Fig, 6. A pair of heavy
fly whoels are mounted on an independent truck, which, in
rallway trains, In attached in rear of the locomotive. In the

Fig. 0,

,/ N
1 5 .
y
// ‘és\ \\ :
‘l:-s,' TN
< K"—“ I.L.c_.. L——.%‘ N
\Wal | p /G  / ';’r':[ S
Vou Schubershy's Makovo.

intervals between the three palrs of running wheels are
placed two palrs of frictlon wheels, resting immediately
on them. In the angle between these rests the large
axle of the mohovos, huge fly wheels which overhang
the track. When the train moves, the running wheels lm.
part motion 1o the friction wheels, and the latter transfer

of a central wire rope and two exterlor strands laid aup
in opposite directions. ! comprises two or more copper
wire ropes intertwined with an equal number of iron
rods. m is s series of metallic strips, forming a tube,
are joined together. »n is ametallic strip, doubled up
or corrugated so as to form a tube with spiral flanges.
At o the joints of the rod are conpled by pleces cross shaped
in section and secured by rivets and bolts, p has four
twisted rods with wire warming. At ¢ the tubular sections
are united by short pieces, slotted inmde so as to form s
species of bayonet joint, and held by pins. r is composed
of two strips of sheet metal, riveted together at their angles
and twisted spirally. The strips in # have slots through which
staples fasten them. {is connected by short pieces fastened
by pins, u is an exterior cable stiffened by a spirally flanged
core, and the sections of o are secured by plugs fastened by
indenting the tubes into suitable depressions. At v the sec-
tions are coupled by an interior cylinder and a tapering plug
projecting from eachof its ends. At z an interior tube with

Fig. 6.

Lightning Rods, Points, and Attaehmmis

pins holds the ends of the tubular sections ytorr

inclusive represent sections of varlous kinds of patented
rods.

this movement to the fly wheels. As the traln moves from




IMPROVED METHOD OF PROPELLING OANAL BOATS.
Wa lustrate herewlth & new mode of propelling oanal
boats, which conislsts mainly fn mechanism for actusting &
weries of push bam. The devies is cortainly simple, and, in
the opinion of the inventor, when applied to bosts, will pre-
vent any loss of power by slip and any washing away of
the banks of the oanal. It may easily be arranged In the
ardinary t;m in use,

Placed thwartships the boat, and revolving fn baarin at.
tached 10 the framework of the same, are u:» shafts hu:lng
cranks at their centors. These eranks are connected by a rod,
A, %0 that the shafts may move
together. To one end of the con-
necting bar the piston rod of a
steam engine is attached. On the
ends of the shafts are formod
oranks, B, to the extremitios of
which are pivoted the push bars,
C, The lower ends of the Iatter
are formed to take hold of the
ground on the bottom of the canal
and push the boat forward, The
oranks, B, are so arranged that one
rod on each side of the boat may
be working while the others are
moving forward, The weights
shown at Dare intended to balance
the cranks and give uniformity of
motion to the shafts,

Patented through the Scientific
American Patent Agency, Februa.
ry 15, 1876, For further particu-
Iars relstive to purchase of pa-
tent, address the inventor, Mr.
Louis F. A. Legouge, Wheatland,
Yuba county, Oal.

———— - — —

IMPROVED FLOOD GATE.

We {llustrate herewith a novel and simple floodgate which
any farmer can make from a couple of trace chains, adozen
stout staples, and a few boards, Its advantages are that it
allows the water to flow past freely, and so not only obviates
sny dsnger of sediment or flosting material blocking the
chanuel, but favors the washing and deepening of the latter;
it is entirely drift-proof and self-adjusting, snd needs no
skill to manufacture.

1t consists simply of & serles of boards united by the chain
staples in sach & way that the lower part of each may over-
Iap the upper part of each lower board upon the up stream

side. By this construction, as the water rises, the lowest
board will float;and as the rising continues
each board in consecutive order will be car-
ried up. Any floating material will strike
against the smooth surfece of the gate and
pass beneath it, so that there can be no ob-
struction of the water and no consequent
damming and back fow.

The gate may extend entirely across the
water course, or stakes may be driven at its
ends, as shown. This last construction ren
ders it less easy for stock to push the bar.
rier open and pass down stream. The in-
vention hasx been practically tested on a
Iarge farm with excellent results.

Patented through the Scientific American
Patent Agency, March 7, 1876. For further
particulars, relative to sale of county and
State rights, address the inventor, Dr. R. H.
C. Rhea, Uniontown, Union county, Ken.
tucky.

-

Il Advised Procrastination.

As matters now appear in the American
section of the Centennial main building,
there is going to be & repetition of the farce
yearly enacted at the American Institute
gshows in this city. At the time of writing,
beyond = floor nestly ornamented with chalked and lettered
boundsaries, and s few show cases, thers are no signsof pre-
paring the full exhibit promised from American exhibitors
in the main structure. In Machinery Hall, more energy bas
been displayed, and progress is comparatively rapid; but
elsewhere, it remains a disagreeable but none the less true
fact that the French, Eoglish, and Spanish entries are much
further advenced than those of our own country. It willbe
very unfortunate, not to say humiliating, if the opening day,
pow scarcely three weeks distant, shall find the American
section & chaos of confased and badly arranged exhibits,

The Western Tanning Plant,

Messrs, Moffat Brothers, of Buffalo, N, Y,, send us a
letter from s Chicsgo firm In referencs to the western tan-
ning plant, deseribed by us on page 181, current volume.
The firm report that they made an experiment with the
plant two years ago, and distributed it to other firms, the
result in every case being that there was not tennin enough
in the plant w preserve the green hides from decay; and
making lesther was altogether out of the question. If any

one can throw light on the difficulty, we shall be glad to
hear from him,

Danger from Street Telegraph Wires,

Daring the recent high winds in London, the following ac-
cldent occurred in Farriogdon street, Charles Holmes, a
cabman, was driving a cab, and, when near the vinduct, one
of the post office telegraph wires passing over the road
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imal took fright, and bolted for some distance down the
road, until it got entangled in the wire in such & manner that
it was thrown completely over. It was with great diffionlty
that it could be extrieated, and It was then found to be wo
soverely lojured that it would probably have to be killed.
The driver had n narrow escapo.

A similar ncoldent ocourred about the same time In St
Bride streot. A telegraph wire broke, and s cab driver was

osught round the neck by the broken wire, but fortunately
he was not injured,

LEGOUGE'S METHOD OF PROPELLING CANAL BOATS.

Another accident of the same kind in Islington was unhap
pily fatal. A Brompton omnibus, after finishing its journey at
about five minutes past two o'clock, pulled up as usual at
the York Ho'el ; and one of the horsekeepers, named Willlam
Stovens, was driving it to the stables, when a telegraph wire
was blown away, and it fell round the poor fellow's neck,
and nearly cut his head from his body.

Lightning.

The celebrated experiment of Benjamin Franklin, by which
he demonstrated theidentity of lightning and the common el-
ectric spark, was performed by him in June, 1752,at Philadel-
phia, Pa. Having made a small cross-stick kite, he covered
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RHEA'S FLOOD GATE.

it with a silk handkerchief instead of paper, so that it
would stend rain, sitached a tail, eto. The upper end of
the cross had an iron point, connected by a string to the
usual kite cord, which was of hemp. To the lcwer end of
the cord an iron key was attached, and to that a short length
of silk ribbon, as & non-conductor, by which the kite string
could be safely held in the hand. On the approach of a
thunderstorm he proceeded to a common near the city, and,
with the assistance of his son, sent up the kite. Ere long
the thundercloud approached, the electricity eame down the
kite string, and Franklin, standing under a shed, received
the electric sparks through his knuckles which he applied to
the key, and charged his Leyden jar by putting its condue-
tor in contact with the key. The rain then fell, which im-
proved the conductivity of the kite cord, and the electricity
appeared in increased quantity.

The news of this wonderful experiment rapidly spread
over the world, and was oxtensively repeated. In France,
Professor Romas made a kite seven feot high, with a fine
wire interwoven in the string, The kite was raised five hun-
dred and fifty feet, and is alleged to have ylelded flashes of
eloctric fire ten feot In length, In 8t Potersburgh, Profes-
sor Richman, while sttempting to repent Franklin's experi-
ment, recelved so heavy a charge of electricity that he fell
dead. This was in 1708,

Oxtoxs given to horses In the first stage of the eplzostic
are gnid to be very benefiolal, They cause the animal to

snapped, and foll about the hore’s head and body. The an.

Brains and Hrain Nutriment,

Tlhere was once a gontleman who used to argue that the
goul Is seated in the pineal gland; and that there are special
regions of consclousness in the brain, different parts of
which have different functions, is a doctrine now establish-
ing itself on what may be considered sufficient suthority,
FFarther investigation in this direction mny avail to show
what shounld be the remedy for an atonic or hypertrophled
{desl or other function. Meanwhile we have the assurance
of Mr. Frank Buokland, who has lstely passed s brilliant
examination on the oetrea edulis before a Houne of Commons
commitiee, that * brain power in
those engaged in business and lite-
rary pursuits was greatly strength-
ened by phosphorus conveyed in
the form of oysters.” This assu
rancs, although welghted with the
gtntement that oyster meat costs
£2.24 per pound, cannot fail to be
of lmmense value to all those—
not & large class—who have need
of their brains. Candidates for
the Indian Civil Service, Newdi.
gate prize poem men, common ju-
rymen, aad the holders of foreign
bonds will now, no doubt, eat,
who never ate before ; and city
men, with whom, for their easy
digestion, oysters are a favorite
food, will eat the more, We can.
not understand why ‘‘those en.
gaged in business” should take
precedence, in the repair of brain
waste, of those engsged in litera.
= ry pursuits, but can resdily believe
in the possibility of the proposal—
—a direct corollary to Mr. Buck
land’s assurance—that, as we have compulsory nurture of
the mind, so we must have compulsory nurture of the brain,
We wonder, says Jron, how much more luminous some of our
most brilliant writers would have been had they but geen to
a proper supply of phosphate of iron and osmszome,

The HRallroads and the Ceontennial,

The various railroad companies whose lines lead to Phila-
delphia have met in convention and decided upon & reduc.
tion of twenty-five per cent in fares to the Centennial, and
also that round trip tickels shall be issued for a period of
sixty days. The Union Pacific is the only dissenting line,
consequently the above reduction applies on all roads and
east of Omahs. From St Louis the Cen.
tennial fare will be §40.50, and from Chi-
cago £33, for the round trips; and an addi.
tional dollar is charged if a route vid New
York city be chosen.

For use on the Pennsylvania railroads be-
tween this city and Philadelphia, two kinds
of tickets will be issued. One good for
fifteen days will cost §5 for the round trip;
the other is restricted to the day of issue,
and is subdivided into three classes, The
first class is good after 7 A. M., and costs
£4: the second, between 6 A. 3. and 7 A.
M., costs £3; and the third, available for
early birds, who prefer the cool of the
morning for their journey, and hence start
prior to 6 A. 3., costs but $2. The first
class tickets are good for express trains,
which will run through from terminus to
terminus in from two and a half to three
hours, landing the visitor on the Centennial
grounds, The second and third classtreins
will yield the right of way to those above.
mentioned, irrespective of relative hours of
starling, and hence will occupy from four to
five hours in the trip.

All trains, no matter whence they come,
will run into the Centennial depot of the Pennsylvania road,
which is located in Elm avenue, fronting Machinery Hall,

A New Plant for the Dooryard,
Among the plants distributed this year from the botanic
garden in Washington, says the Star, is the aralia papyri-
fera. This plant produces the beautiful substance known
as rice paper; it has soft, downy, palmate leaves; it grows
ten feet high, with & stem four inches in diameter, full of
white pith like the elder; in a full grown specimen the pith
is about one inch in diameter. It is divided into pleces thres
inches long, and by the aid of asharp instrument is unrolled,
forming the thin narrow sheets known as rice paper, great-
ly used by the Chinese for drawing figures of plants and an-
imals, and also for making artificial flowers. Until about
1850, the 'source of this substance was unknown to scientists.
The Chinese, on inquiry, gave very fanciful figures and de-
scriptions of it, illustrating the fact that then, as now, ** for
ways that are dark, and for tricks that are vain, the hesthen
Chinee is peculiar.” It was first introduced from the islaad of
Formosa to Europe, at Kent gardens, in 1853; from there it bas
been widely disseminated. It is almost naturalized In some
parts of Australia; in the Southern States, and perhaps Oal-
ifornia, it will flourlsh, As an outdoor ornament
plant, it is well worthy of cultivation in any part of the coun.
try.

R
J. 0.8, 0, says: I take seven papers, but would rath.

cough and sneeze and discharge freely from the mouth,
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A CHINESE SCIENTIFIC JOURNAL,

There lies before us & very curious periodical. It lsa pam
ph'et of about thirty pages,stitehed with green silk in covers
of the brightest yellow. On the back, or rather the front,
for the book Is read backwards, there is » steip of bright
'hkmmudwlﬁhhn‘lm The pages are each
double, that is to say, instead of the print appearing on ench
side of the sheet, it Is impressed on one side, the sheot Iy
folded, and the free ends bound inwards, so that the edge of
every leat is a fold. The paper is of that soft India variety
used here for engravers’ first proofs. Finally,the charactors
are all Chinese and printed In vertical lines. Sach is the
appesrance of the first Chiness sclentific journal, the (hinese
Seientific Magazine, a page of which the reader has before
him in the snnexed engraving, reproduced in facsimile

The editor, Mr. John Fryer, of Shanghal, writes us that it
is his *“ ambition to make this magazine to Chins what the
SOIENTIFIO AMERICAN is to every country where the Fag-
lish language Is known. My alm is high, but perseverance
will enable me to succeed, even If only in & small degres ;"
and he tells usin his prospectus that the journal is to ** serve
as an introduction to the translation of sclentific books al
ready existing in Chinese; 1t will contain notes or lsctures
on welentific subjeots,” and In brief isintended to diss eminate
useful selentific and practieal information throughout the
country. It is published monthly at 50 cents per year and
will be illustrated copiously ; & specimen of the pictorial em
bejlishments is here shown. We adwmit our
in bility to read the letter press, and hence

Scientific Amevican,

Great Wall of Chios, the immense number and slze of its
walled cition, It palaces and works of art, its canals, and
other public improvements, its wars and Its elvilization, Ity
geography aod history, and Its systems of religion. He
closod with a demonstration of the Chiness method of com

putation, which was truly wonderful for rapidity and ac

curscy. By means of an ordinary abacus he performed the
wost dificult operations In addition and subtraction with the
utmost dispatch and correctness, throwing the »o called
lightning calculators completely In the shade, The lecturer
also described the manver and customs of his people, using
good English and speaking with but & slight accent, We
quote his Ianguage, as reported in Home and Sehool; ' The
onplitals of the different divisions of the empire are all walled
oltles. There are seventy.flve thousand of thess walled
cities In China, The material in these walls is sufficient, In
the aggregate, to construct a wall thirty feet high and twen

ty feet thick entirely round the world, and leave brick and
stons enough to bulld all the houses in the United States be-
sides, This may seem wonderful, but it ls trus, In China
everything is done in & different way from what it is done
in this country, The manners and customs of the people
are different. In this country when a gentleman enters s
parlor or drawlog room, or goes into socioty, he Is expected
to remove his hat; in ours, he is expected to keep it on. In
China it 1s consldered very rude and uncivil to go into com.
pany with the head uncovered. In your country, when friends
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The Origin of Our Earth.

The following curlous experiments, recently made by &
(erman observer, M. Sucher, may perhaps be regarded ay
throwing some light on the mode of origin of our earth.

By mixtare of water and alcobol prepare s series of spirit
wolutlons of the following demnities: 09, 052, 088 087,
0865, 086, 085, 083, loto s glass cylinder, or s high,
broad beaker glass, pour first some distilled water, then
spirit solutions of 09, 089, 0S8, By careful pouring, the
eylinder being held inclived, you may obtsin the Hquida
stratified over one another without mixing. Heat the re-
walning less dense spirit solutions simultaneously, in beak
ers over five spirit lamps, up o near the boiling point (to
about 167°), and then pour them carefully, in the order of
thelr density, on the cold spirit solution. Over s sixth spirit
Jamp heat 8 to 5 ozs. of spermacsti in & beaker to 104" or
212%; dip s pipette into the fused mass, allowing sbout
025 cuble Ineh to enter. Then cover the opening with your
thumb, and put the pipette so far down in hot alcohol that
equilibrium occurs. By slowly drawing out the pipette, with
thumb removed, you can, after s little practice, csuse the
fused mass of spermsceti to form one or several balls, float-
ing In the liquid. The density of the fused epermacet! quick-
ly diminishes with increasing temperature. The ball, there-
fore, does not, in each experiment, remain floating in the
same splirit layer. By quick introduction you obtain it in

the density 085; then, In cooling, it sinks slowly to the
density 0 87,
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and ancient tradition, to the world’s modern
progress ; and the barriers to this, so long
maintained, China herself is now tearing
away. The very vastness of her population is the most seri-
ous obstacle to her advancement, even from the single view
that the consequent chospness of manual labor will militate
against the introduction of machines for its replacemont ; but
that this in time will be overcome, perhaps through the im-
mense industries which it is possible to establish,or through
the development of the great unworked mineral resources of
the country, thereis no renson to doubt. Chinese students
are now all over the world studying the habits and customs
of the most advanced people, in order to return and instract
their own ccuntrymen; the first railroad has recently been
introduced into the country; and China is organizing & navy
of modern ironclad vessels. The wsigns of progress are
everywhere. Itis scarcely within the reach of prophecy to pre-
dict that the next,if not the present, genoration will feel the
industrial competition of Chins, not alone through her emi-
grants here or elsewhere, but through her own people work-
ing within her own borders.

- —
Education In Chiaa,

Wong Chin Foo, the Chiness lecturer, was present at the
Tenchers’ Institute of Adams county, Pa., not long ago, and
delivered an interesting nddress on the subject of education
in Ching. He said that the first lessons inculoated in Chinese
nohools sre obedience and reverence for parents and respect
for teachers, He claimed that in no country in the world s
education so general as in China, and that in no other coun-
try are intelligence and moral worth so promptly and so lib-
erally rewarded by the government. He also alluded to the

CHINESE SCIENTIFIC LITERATURE.

and acquaintances meet, they seize and shake each other by
the hand; with us, when friends meet, each clasps his own
hands and shalkes them to his satisfaction, at the same time
givig expression to his feelings in a suitable manner. You
read and write from left to right; we from right to left.
This is altogethoer s habit and education, and one method ia
just as good as another, provided one understands it. With
you, black is the prevailing color of mourning; with us,
white serves the same purpose, Your young people, previous
to marrisge, usually spend much time cultivating each
other, and trying to ascertain their mutual adaptability and
congoeninlity ; wo leave the matter in the hands of our pa-
rents, who mansge our matrimonial affairs in & way at once
satisfactory to themselves and to us, And I aw free to say
you will find as much conjugal happiness among a given
number of families in China as you will find in any other
country of the world."

Wear of Rallroad Ralls,

Woe recontly called attention to the reported fact that, on
a railway ruoning north snd south, the eastern rail wears
out the faster. This has been attributed to the earth’s ro.
tation. We recommended that the eastern rails and wheels
should, therefore, be made stronger than the western, The
Chicago Standard acouses us of making an error, as “ the
wheels running on the eastern rail going sonth run on the
westorn rall golng north,” A journal that can print such an
absurdity as this only exposes its ignorance of common
things,

These fused and slowly sisking balls

A A now afford an opportunity of observing the
Z 3+ solldifying of & body dm:ly left to lue:-‘
3 3 hesion. The following phenomens msy

5 j: f{; noticed:
BB % 1. The balls which, through currents in
M6 JL the alcohol, come very near each other,
Kol unite, The most frequent unions occur io
& & the moment of solidifying.
F I At 2. When s ball comes into s spirit Iayer,
T i the temperatare of which is aoder 112°Fah.
i (the melting point of spermaceti), solidifica-
E }1}: 45 I tion occurs at the surface. If this solidifica-
7 tion begins first at one side or above, the
+ A 1% balls begins to rotate.
P9 i 8. Frequently one observes the sudden
B US * ejection of & small mass from a ball.
M N 4. The rind consists st first of a smooth,
M % & thin skin. With increasing thickness, how-
(LD ever, this becomes uneven.
HZ‘& 5. The unevenness still increases, even
ez after the rind has formed a complete spher-
It L ieal shell round the inner fused mass.
i [T 6. In the majority of balls, when the
l%. pl % cooling does not proceed too slowly, there
Q‘/} A M occurs a very remarkable phenomenon. As
A = soon as the rind has acquired such firmness
o 0 that s wrinkling of it is no longer possible,
K B opy it sinks in at the thinnest part, and an
ﬁ % 222 opening is formed, through which aleohol
penetrates into the interior.
A Hﬁ 1 7. The balls now sink pretty quickly into
E i j& the denser and cold spirit solutions, and
— I b one may soon take them out and examine
G ol T (17 them with s microscope. After some time,
PARRE: 3 however, there is a further interesting
A B ik change in them.
= it i& 8. The surface of the ball, after a few
+ 35 3% days, is found to have become crystalline.
£ A While the elevated parts, after extraction,
dE Z M are mostly smooth and transparent, they
3)'5 I\’f W become later untransparent, white, and
W rough. If you examine this surface with a
R T microscops of 60 magnifying power, you
M&m find in it a striking similarity to & bare

mountain landscape.

8. By rotation of the fused balls, one may
flatten them, and allow them to solidify
during rotation.

Calla Lilles.

Mra. Rollin Smith, of Swanton, Vt., writes to the Bar-
lington Free Press as follows: ‘“ Since your recent notice of
my possessing a continually blooming calla, I have received
several letters from different parts of the State asking me
for the treatment which produces such favorable results, I
use a four gallon jar, and give an eastern exposure, In the
summer, I keep it wet enough so the water may stand on
the top, and at all times very wet. Once a year I take the
plant, shake the earth from the roots, and fill the jar with
earth taken from under old sod. As soon as a blossom com-
mences to wither, I cutit down, vever allowing a flower w0
die on the plant, The result is that in sixteen months I have
had eighteen blossoms on the same plant, and atthe present
time it has two very large full blossoms.”

Suet Buttor,

The Waverly Butter Company, of Charlestown, Mass,,
call attention to their continued operation of their patent for
the manufacture of butter from suet and cream, and depre.
cate the statements, now 8o common, that the artificial but.
tor processes have all proved failures. They are dolng &
Iarge business, with perfeot satisfaction to thelr oustomers.

-

ALy interior fences should be portable and easily removed
from place to place, and removed entirely and slored away
when not wanted. Every farmer has long lines of fences

which, for half the time, are of no use whatever, )
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Scientific dmerican,

wee In alding our manufacturers to Improve thelr wares. 1t 1o edited by an
undoubted sutherity, and flled with contributions by the beet practical

m States Olremit Oomrt—-District of FMassachu= | men of the day; and the illastrations consist of pleces of Mufl, dyed and

motis,
FRADE WARK CONTRACT, —ANDREW COR 4, WILLIAW L. PRADLEY

falshed, affized to the pages, Although a thoroughly technleal Journal, it
Iy tall of Interest, the artiole on dyelng wool and silk st the celebrated

(s equity ~Defore Bhopley, 1. =Deelded October term, A. D, 1¥35: To | Gobolins factory, near Paris, France, belug especially commendable.

wit, Febraary 17, 1.
gt
Aind & written gonteact batwean the partios, dated Feb-
la.‘"l:‘,‘ i Nawt W.wl.n.u 'u'i?g‘ the :{ﬂtﬁl&gﬁg
\

P e

AbOYW i .“r.
“moﬂl: wn m‘“‘ﬁmymm ol
. th on the part ot Cos,
TR Etimmmsts oot Con

cont to make Il of pod quals
e e cag s the Ay oxinante Abote Hention
shall isve use of Lhe tranemark, (0 pay him
of ihe business, and other ' bone bunl-
reserving ont Pprofts of toe businoss, s Bis OWnh compen-

nhabhgr At tha close of the contraet: ** Any breach
ther tatives shal
of the sgreements . by ol y or his nrnu:lo ‘_: i

Trx AMEICAN Soorarar, devoted to the Enlargement and Per-
tootion of Homo. Published Weokly. Subsoription Price, &
n yoar, Opolda, N. ¥.* The Onelda Community.

The peeuliar views of domestle morality which bave made the Onelda

community notorions are sdvocated Lo this publication with as wmuch lo-

merity as in the Onelda Otrowlor; and they are not lkely 1o find mueh favor
with tho world at 1arge, whose wholeaome prefudice fn (ayor of conjugsl
fAdelity 1a the safoguard of soolety, and who view with vepeaial dlefavor any

Aty sttempt to elovala promisouous tutercourse Into a religlon,

oo BRXODY e’ AND CONTUACTONA' [LLUSTHATED BOOK OF Plaoes
of Maohines, Tools, Tronwork, and Contractors’ Mutorinl, for
1970. Now York oty : R and F, N, Spon, & Broomo streot.

This ook 18 one of the best trade manuals we have seen for some time,

retease ner and his representatives from
‘M- cur-‘t::o om!od bt l.o: such bresch,**
- ouniract of May Wi, ween Coo and Nradicy,
and aid Rimore Ooe, the plalatifi’s share of profits s re-
from one m

10 one sixth part,

Durtng istence cont Coe (In violation of his agreement,

1mplied e e eats o enl.;t" mn-.: \:: Iva:mklo

elsos oiner places, manutactured and put on the market

k}:&:‘ un!"cm q“m) L sometimes under the trademark of * Coe's

of Litne, ' and somettmos ** ANGrow Uoe s superphosphete

»* whien last nsme %o nearly resembled the oniginal trademark

LAt 1t was aloaiated Lo gecelve,and did deeive. basers, and therefore

the Wso of 15 Was we much « violativn of his (mplied sgreement with Kradiey
aa tho nuan b uso of tho words ** Uoo’s saperphosphste of Lime,

A eourt of equity will examing 1o seo If tho differviices are marely colora-

Ble. (Dixon Crucibie Uo, &+, U enholm Aﬁnm Trade Mark case, 559

Romt 4om, 1ah Ed,, *%6, cases In note, Meriden Britaunia Co, ve, Par-
Kor, 5 Conn ., 90.)

e ot v b0 part of the defendants that suoh unauthorized use of
the trsdoniark by Con.mmnu 1o violstion of the lotter and wpiritof the
contract, was such a brescn of the J n& uted the L
Leow any NADIIIY to accountand pay over (o the compiainant one slxth part
of the profits of the manuiaciore under the controt, Ia sapport of
srnlon rellance {s piaced on the cisuse tn the contraot that* sny breach

Joase e oy At s Poptapetlativad tron ail obgstions by

10 Lhe OLHOr pRrLy An: ! 0o roin ons

s : or‘:«{bm toruldbna:h." -?n- effect of thikclanse u’:
the oOBLTACE s OBIY tO salarge the right xl rescission and ensble one party to
disonaryge himselt e coniract, and terwinate his obligations under it,
st Lin eieotion, 1n oase of the fallure of the other party to rform some
portion of the contimet not otuerwise rogarded as o essontial part of one
onure sct. (Walaoe ro, Shovel Co.. d N 1L, B21,)

But, althongh wradley weil Enew that ee was manufactaring and selling
under the trademars In Yiolstion of his lled agrecments un the con~

and Of an express agrecment under 4 later and supplementary cou-
igation and sband m‘nt‘hu
°

4
3
:
1
5
1

It ists of plote priced eatalogues of the mavufaciures of nearly 100

Jarge Grme, privted uniformly and flustrated. Mschinists, architoots, and

bullders will fnd It sspecially usefal, as (o It may be found descriptions and

engravings of nearly every kind of work ls metal, with the price at which
each article 1o now put on the market, It isvery creditably get up, and Is

& hands .me Yolume,

Tuz STATIONER'S HANDDOOK, & Practical Business Guide for the
Use of Retall Stationers and Booksellers. Edited by H. D.
Monnchesl and A. I Yohn. Price $1.50. Now York city:
Office of the Publisher’s Weekly, 37 Park Row.

This volume contains a large smount of practical trade Information, em-

bodled in Interesting troatises on varfous branches of the trade, These are

supplemented by full and comprohensive price lists of the leading sta-
tioners,

s | Tae AMERIOAN MECHANIC, an IDustrated Journal devoted to the

Interests of Inventors, Manuiaoturers, and Consumers. Vol I,
No, L. Published Monthly, Bubscription Price, $1 n year.
Neow York olty : Munson & Wilkinson, 239 Broadway.

Another new Industrial paper. We hope our young contemporaries are

not crowding each other nncomfortably,

PRAOTICAL INSTRUCTION IN THE AT OF WoOD ExXORAVING, By
Charles W. A, Emerson. Price 50 cents. East Douglas, Muss, :
J. Batcheller,

A bandy Ittle troatise on & beautiful and useful art,

PsycHE, the Organ of the Cambridge Eatomological Club., Pub-
lshed Monthly. Price, $1 a year. Cambridge, Mass.: Pub-
lished by the Editor,

Tax Merze-Disonax —This is & neat chart, published by Messrs, A, &

T. W.Stanley, of New Britaln, Conn., the mata object of which is to famil.

jarize the student with the metric system of messurement. A yard measure,

subdivided into feel, inches, and fractions, Is printed beside a meter mes-
sure, also divided, but Into dectmal portions, This gives at once, by mere
iaspection, an idea of the relations of the two systems. Bealdes, the chart
tncludes varioas tables and explsnatory notes. Publications of this kind
are both useful and needed, since it Is eminently desirable that the public

cov “pen-

dent, yet if part of the considerution be accepled snu enjoyed by the d

Isndtgl. an4 toe pialnufl bave oo other mnodp tuan on the iovu’nl. u.d.

the breach on toe pare of the plaintiff can be compensated {n damages, the

o e A Dy R
y Carl . N.C, 0 5 T AL
Bote; Pe. COle, 1 Sattud, 5%, And Willams’ Noted: Cainpboll ee,

g ter

a

e applicable to ngs 3

Courta of equity are stiil more liberal {a theirin retation of contracts,
performance of & contract sometimes 1o be entoreed at

™. ern,

the matter iies lo compensatl
condition precedent or subsequent, be thought there ou:ut w0 beor:\m.'"".
Tue defendant relles upon certain otber coutracts set up (n his suswor
vetween hlmself and the mwlnm. Two of these are prior in oste Lo
the contract of February 13, snd It Is not percelved how that contract
is afected by them., The subsequent contracis 1ze the right to the
emark which Bradley has under the contrsct of February 13, 1862, but
0 DOt confer upon bim such a right lnmdom of that contract, The
o6 1882, recognizes th nce and valldity of the pro-

W‘ of August 1, e
& case should be referred to & master Lo report ount to whi
1s entitied for his one nnh&.np?)l g:‘u?tw:l‘ﬂuu?} e
contract, and also to report what sum s to oe allowed the compiainant in
reduotion. by way of cgil:genuuon in dnmniu for the Infringement of the
:cundut'o exciusive t L0 the trademark by the complainant by his use
the term of the trademark ** Coe's Buperphosphate of Lime,'’ ur of
nme?.:rk "uan:oc«'- Bl‘pe.rcpnupuu of Lime.""*
T O D accoraance
Do o ;pb,plm,l_-o 06 GONTL, Wwith the opinion to be pro-

& ve S, or P
. G. Parker, for defendsut, )

NEW BOOKS AND PUBLICATIONS,

Warer WHEELS, OB HYDRAULIC MOTORS. By M. Brosse, Profos-
of Mecha .ical Sciences at the School of Bridges and Highways,
Paris, France. Transiated by F. A. Maban, U, 8. A. Price $2.50,
New York city : Joun Wiley and Son, 156 Astor plaoce.

The author of this book is one of the most em! of porary civil
eagineers ; and his work is the standard suthority in Europe on its subject,
The value of such & treatise to our prof 1 men be over-rated,
&4 there s no country in the world which Is 0 liberally endowed with water
Power as ours, nor one 1o which that grand gift of Nature is so thoroughly
and 1 lously utirized, Prof Bresse trests the whole subject In an
ribaustive and suth Yem . and he pl before his readers some
methods of utiliziog water power which are not generally known in Ukis
country. The saslysis of the turbine s exorllently shown In this work, and
L chapters on pumps form s treatise which will be of Yalue to the many
wogaged in factaring the th ds of these hines sent out every
month, Lisutenant Maban has executed bis task with care and fdelity, and
bas rendered the book more valuable to the general reader by translating
1he French messures with English .

MopERy AMEnrioAx Hosesreans, Tlustrated by Forty-Six Plates.
By Daniel T. Atwood, Architeot, Author of % Dtlll:l for Coun-
try Homes,” etc. Now York ofty: A. J. Bloknell & Co., M1
Warren street.

Among the many books oo this subject which bave resched us Iately,
there has boen none Lo compare, In excellence and yariety of dosigns, with
this volume. The uatrations inclode cottages and homosteacs, c'mm
asdice b . #iak and butld! s well as residences In all parts
of the country, varied to sult different climatic conditions, Full descrip-
tiona, specifications, and statements of probable cost accompany the de-
vigne. This work will be espocially useful Just now, as many persons com.

mence batldiag st this scason of the year; and to such we cord lally recom.-

mend the book s4 & practical authority,
Tue Texrive CoLonst, a Month)

and Application of Coloring Ma
O'Nelll, F.CH,, Author o 4 i
Bleaching, Dyelng,"” oo,
& year. New York oity: John Wiley & Son, 15 Astor Place.
As our printed cotton manufscturers ar "
abroad, the eficiency of the dyolng proce.
tints are matters of eapecial lwportance, as tholr pr
in competition with the resowsed fast colors of
and correct taste with which the Vreneh wmanufacturers ornamen

gxifle fabrice, The publication now betore us ts Ikely L0 be of eminen

y Journal of Bleaching, Printi

Dyeving, snd Finishing Textile Fabrics, and the N-;ulut:r‘q.:
Edited by Charlos
f “ Chemistry of Culico Printiog,
Non, 2 und 8. Hubsoription Price, $12

% ROW opening & large trade
ases and the permanency of the
0duots are Lo be placed
Eangiand snd the stople

should b familisrized with the metric system. A treaty between
this country and the majority of all the nations in the world s now pend-

* | tag, whereby the meter is made s standard of internstional messure, »o

that 1t is reasonably certain that, before very many years, our present
clumsy aystem of feet and inches will have given place to that in which, as
in our ourrency, the fractions are decimal parts of the whole,

Inventions FPatented in England by Americans.

{Complled from the Commissioners of Patents' Journal.)
From February 4 to March 23, 1576, Inclusive.

Brxgon-LoapiNG CAXXox,—J, R, N, Owoen, Hamilton, Ney.
Briok Macmixe, x70.—E, R, Gard, New York oity.
Can.~J. H. Small (of Buffalo, N, Y.), Glasgow, Scotiand,
Can Moron —A., P, Thayer, New York oity.

CARTRIDGE, 2T0,~H, C, Bull, Brooklyn, N, ¥,
CexTmrveal Puxr.—W, . Androws, Brookhaven, N, Y.
Coxrass.—S, Bent, St. Louls, Mo,

Diaxoxp-Corrixe Maomxe,—~H, D, Stover, New York eity.
Dyxixo Fanzros, 21o.—J, Harley, Lowell, Mass.

Frepixe FURNaces.—W, C, Ford, Brooklyn, N. Y,

FIn® ALARY, 270, —W. B. Watkina, Jersey City, N. J,
FoLoixo MaomiNe.—S, O, Tucker, New York elty,

Grove Fastexinag,—C, R. Ferguson, Washington, D, ©,
HEavixo TEE LEaD.~0, K, Kirtland, Milwaukee, Wis,
Honszsnoe MaomixEny,~W. M, Greenwood ef al., Clnelnnati, Ohlo,
Jomvixa KX1T Goops,—J, Digelow, Boston, Masr,

LaMy Friuer, 210, —J, ¥, Collins, New York city,

LaxTerx.—J. M, Dietz, Now York city,

LiouriNg witu O1L -—C, Godfrey, Huntington, N, Y,

Loox Prox.—H, McManua (of New York city), London, England.,
LunnioaTor.—N. Belbert, San Franolsco, Cal,

Mowxn axD Rearze,—W, A, Wood, Hoostok Falls, N, Y,

NxxpLe Macnixe.~Cook and Porter Company, Boston, Mass.

Oxe SErABATOR.—G. 8. Redfield efal., Chicago, 111,

PrixTiNe METAL.~L, B, Smith, New York clty.

Proyeorine.~H. M, Quackenbush, Herkimer, N. Y,
Proseorine.—R. P, Parrott, Cold Spring, N. Y,

Roraxy Exorye.—T. E. Stewart, Boston, Masm,

Suir's TasrLx . —E, P, 8, Androws, Boston, Mass,

SLIDE VALVE IXDICATOR,~J. 8. Wallace, Brettiand, Onto.

Soran CusoxoxeTes, —M, Wheeler, Rig Raplds, Mich.

BriNNING Maomixeny.~J, Hunter of al., Adams, Mass,

Breax Varve.~E, Cope ef al., Hamilton, Ohlo,

Sreax WaisTie. —~C. McKiernan, Faterson, N, J,

SrEaw-SEWING Macuixx, —M. F. Carpenter, New York city,
Treiore. —C. Brandtoer, Reading, Pa.

VARNISUING AXD LINING MACMINE~G, L, Jacger, Now York oity.
VENERRING, 270 ~C. W, Spurr et al., Mass,
Vexritaron —~W, H, 8t, John, New York eity, et a .
Wuzzt Sxate.~8. 0. Brown (of §an Francisco, Cal.), Lond
Wine-Bxoino Macuwiax,—i. W, Putbam, Rennington, Ve,

Beeent Dmevican and Loveign Vatents,
NEW CHEMIOAL AND MISCELLANEOUS INVENTIONS,

IMPFROVED DELT FASTENING,

Thomas D. Brady, Daldwin, Pa.—In using pling, a certain
number of holes aro formed In the ends o:b.thombou, w’:loh ends
are then pussed through the cavity of a frame. The holes are
then passed over pins on & wedge-shaped bar, whioh is
into place in the cavity of the sald frame. As the belt is run upon
the belt whool, this bar will bo drawn down to Its scat, socurely
clamping the ends of the bolt between Its sides and tho sides of
the frame. The objeot in view, ln addition to providing a strong
and sccuro fastening, 18 to leave & surplus of perfeoct belting at
each coupling, to provide for the shortening up by breaks, and
to leave no necossity for plecing at sald oreaks,

IMPROVED LAMP FUNNEL,
William Hodey, Galion, O.—~This is simply a metal funnel for

. Kngland.y

t their | Aliing lamps, made of conioully tapering shape, with a side alot tor

t | lnserting the spout of the ofl oan,

1876.
e - —

IMPROVED COMBINED DATING AND CANCELING STAMYF.

Joseph Jay Behoifield, Salt Lake City, Utah Territory.—This In.
vention consists in the particular construction of & postmarking
stamp and a cancoling stamp made in one and the same plece, In
combination with a vertically moving handle hold up by a spriog,
which handle 1s provided with a Interally attached and interiorly
sorow-throadod tube or sleeve, which, passing down over a scrow
throaded shaft carrying the canceling disk, causes the latter Lo re-
volye, whioh, being provided with n sorfes of sharp pins, tears a
sorlos of oonocontrio ofroles and blots tho postage stnmp at the samo
stroke, nt which the postmark fs made,

[APRIL 20,

TOOL FOR BIHAPING THE NECKS OF GLAS BOTTLES,

John L. Btowart, Elllott Olty, Md.—This invention relates to the
sonstrnotion of n tool for forming the neoks of that oliss of bHotties
whioh are to be closed by n stopper, haviog a bit upon the lower
ond, whioh, whon turned, binds against a cam ledge. The Inven.
tion connlnts mainly of a palr of Jaws carrying a centrally loeated
rod, surroundod by a loose tabular sleeve, The rod and slcove
onch carry a keyshaped bit; and as the Jaws clamp the neck of the
bottie and are turned, the bit of the sleeve, belog imbedded in the
plastio glas, imparts to the rotating rod (through a cam) & longi-
tudinal movement, which causes the bit of the rod to form u
rising and falilog cam In the plastic glase, with a keyhole-shaped
orifice for the bottle,

IMPROVED CHEMICAL FIRE EXTINGUISHER,
Jacob I3, Van Dyne, Loulsville, Ky —This invention relates to
cortain Improvements in that class of chemical fire extoguishers,
which are stationary and provided with a standpipe running up
through the different storles. It consists in devices for mixing the
chomionls from nny of the upper stoties without desconding to
tho tank, and in devices for ngitating the mixed chemicals simul-
taneously und with the same movement by which they are mixed,

IMPROVED INDEXING ROLLER.

Jobhn W. Dirhold and Henry F. Linnemeyer, 8t. Louls, Mo.—This
invention relates to a novel construction of an adjastable index-
ing roller, or devices for printing the letters of the alphabet upon
thomargios of the front pages of a book. It consists malnly of o
radial serios of type-carrylog sockets combined with a central ad-
Justing serow, having a tapering middle portion, which, when the
sorow I8 turnod, projocts the Lyps sockets farther from the center
and expands the roller, 50 a3 to leave a greater space batween the
type or nocommodate a largor size of type. Tho sald type sockets
aro held in fixed position by aclamping ring with bindiog screws,
and the device 15 rolled over the leaves to be printed by means of
a detachable handle.

IMPROVED METHOD FOR PREPARING HAMS,

Alden B, Richardson, Dover, Del.—This Invention relates to ao
improved method for preparing bams for the market; and it con-
sistaln first withdrawing the bone from the ham, and thea packing
the ham int> a specially constructed can, after whbich it s hermet-
foally sealod, and then cooked until it is sufMclently done to be
ready for the table. The bam is thus cooked with all of its narursl
Juices and flavors presecved ; and In consequence of packiog and
oookivg, the space left after the bone is withdrawn {s perfectly
closed, making the ham solid and homogeneous all through, so
that the whole bam may be sticed through and through : and with
the exoeption of a slight seam, the manner of prepariog leaves no
evidence of the former existence of a bone.

IMPROVED METALLIC SEAL.

Alphonse Friedrick, Brooklyn, N. Y.—This invention consists In
the combination, with the compressible soft metat disk or button,
having holes therothrough, of a loop made of lead, which is of
such low degree of tenacity that when the button {5 compressed
upon its ends the connection of the button with this loop is stronger
than the tonsile strength of the loop, so that the latter will broak
before it can be withdeawn,

IMPROVED EMBROIDERY FRAME.

Erpest W. Karkor, Collego Point, N, ¥.—Thls {nyention consists
of a couple of parallel roliers in & vibrating frame for holding and
adjusting the canvas as tho work progresses, thoe said roller frame
belng pivoted to astand, which supports parullel rods below the
rollers, on which a work box {8 fitted to slide nlong the frame from
end to end for convenlenoce of the oporator. The roller frame i
plvoted to the stand by clamping bolts and nuts, which hold the
roller frame at any required loclination. The roller frame may
nlso be used for drawing maps and the like, and is adapted for
belng mounted on a stand, sultable for fleld use by engineers.

IMPROVED SPONGE CUP,

William Robert Gratz, Baltimore, Md —The object of this inven-
tion is to provide an improved sponge cup which will not become
dry so soon and roquire such frequent weorting. It conalsts maloly
in a sponge contalued In & perforated receptacle mmntained in an
clovated position Ina water reservolr, by means of a gpriog, so
that, as the sponge becomes dry, {ts humidity may from time to
time be renewed by simply dopressing the sponge, which briogs it
in contact with the water in the reservoir.

IMPROVED TAG.

Joseph L. Donabue, Brooklyn, N. Y.~~This inventor proposes a
new motal eyelot for the string, constructed of two metal disks
and fastened to tho tag, one at each side. On each are tonguod
struck out of the hole for the string and looked through the hole

ofl can a small oylinder, baving a spring piston. The forclog down
of the latter drives the oll out through the nozzle of the can,
IMPROVED PIANO PEDAL ATTACHMENT,
Charles F. Chocsman, San Antonio, Texas.—This consists of a
stoo! with foot lovers and connecting wires, 30 sonstructed that it
can be applied to planos, for the use of children not large ¢
to work the ordinary podals, merely by hooking the stool to
ordinary pedal support and setting the connecting rods In little
sockets in the plano pedals,

versed while the hammer Is

dropped, ' :
dropped | entering the notohes of the oylinder Is disponsed with.

. - IMPROVED BALE TIR. = ‘
uh.ou.—mma.m?&mpqmm*‘gh
In connection with the opposite band end, 1§ note ~
ate sides, that lock into the slotted end. The notebos are d
through the L-shaped slot until they bind tightly on the bale.

IMPROVED AXLE GREASE

Willlam Peters, Logunsport, Ind.—This {8 & compound o
{’2,':"" tallow, wood ashes, white lme, salt, m&w
. - X

| o N




29, 1876.]

SR JIMPROVED FEATHER NENOVATOR.

_Nathan P, Chaney, Pottsdam, N. Y.—The hollow drum for hold-
Iog the foathers i construoted In two parts, of which the upper
ouo {8 detachable and reversible for convonienoe in operating the
:m_lqlllpo, In the lower part {8 a perforatod tubo for lntroducing
3§hag§olpl,»nhd'l canal for carrying off the water of condonsation,
the canal belng covered by a wiro seroon to provent the fonthors
from fulling into {t. The drum also contnfns u rovolving abaft
with arms for stirring the feathors, and thore s n steam juokot to
the lower part, to which steam fa admitrod from a sultable bofler,

IMPROVED ANIMAL TRAP,

Henry F. Barnett and Willlam Carpenter, Woaton, Mo,—Tho
animal sees the bait upon a hook through the open front end of
decoy box, and, approaching ity ho onters the sald box, walking
upon the titing platform. His welght causes the baok end of the
platform or door to descend, and ho {8 precipitated Into o lowoer
box, whence he cannot escapo. ‘I'he door returns to a horlzontal
position as soon as its back ond Is released from the welght of the
animal; and the trap is resot,

IMPROVED SPIRIT LAMP,

Sylvanus 8. Robinson, Holden, Mo,—/T'his invention provides an
improved combined spirit Inmp and blowplipe for the use of me-
chanics, chemists, and students. It consists in the partioular con-
struction and arrangement of u detachable water receptaclo or
boller, located aboyve some of the burners of the lamp, and pro-
vided with one or more steam pipes with small orifices, which open
‘near one of the burnors, 8o that the heat of u part of the burners
generates steam, which, issulng from the orifices of the senm
pipes, forms a blowpipe, which direots the flame of the burner
outwardly to a polat or focus for convenient use,

IMPROVED GAS REGULATOR,

Leander E. Fish, Washingron, D, O.—This improvement rests {n
‘the construction and arrangement of purlfying pans in the base
of agas regulator for the purpose of eliminating the heavy hy-
drocarbons which would have a tendenoy to fmpair the sensitive-
ness of the regulator. The pans are formed with inwardly in-
olinod sides, 80 that each pan forms a support for the next one
above, the inolination also afording means for lifting out the
pans, The improvement further consists in o tapering water seal-
ing trough, whioh s made by simply attaching a single strip of
metal to the perpendicular side of the tank, thus simplifying and
chenponing the construction of the seal, and diminishing the
chances of overflow. The regulator proper {8 also of an improved
form, being constructed conformably to the principle of the
tapering water seal,

IMPROVED PLANISPHERE.

Paul Kuhnel, Now York city.—~By this device a view of both the
terrestrinl and celestinl hemispheres {8 obtained, the course of the
sun on the ecliptic (and thereby the inorease and decrease of tho
days and nights duriog the year) (llustrated, and also the distanoce
and latitudes of different places on the oarth, as well as the stoam-
ship connections of the different parts of the globe, indicated. The
invention conslsts of two centrally pivoted and Jjolotly revolviog
disks, provided with polar projections of the two halves of tho
earth on one side, and polar projoctions of the heavens on the
other side. The ecliptic s indicated by arc-shaped grooves, along
which & movable carringe, representing tho sun, travorses. A
graduated soalo indicates the latitude nnd distance of any point
on the globe.

IMPROVED FIREMEN'S 8UITS,

Joha W. Ostherg, Stockholm, Bweden,—This {8 an air and water
proof suit that covers the entire body, and is continually flooded
with water, which I8 introduced by pipe connection with the hood,
covering the head gear or helmet of the dress. The helmet is
tightly applied to the body-covering dress, and the dress strapped
to the body, air being supplied to the inside to keep out the smoke
by an air supply pipe and pump. The helmet is provided with a
hollow valve mask, through which the water is continually flow-
ing, passing by a connecting tube to the hood that is fitted on the
face mask and extended over the dress to shed *he water over the
same.
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NEW AGRICULTURAL INVENTIONS.

IMPROVED CORN PLANTER.

John V. Reams, Midland City, Mich.—The essential features are
ingenious and novel devices, for throwing the seed-dropplng
mechanlem out of gear and ralsing the furrowing plows from the
ground simultaneously, and aiso for operating the seed wheel in-
dopendently, when thrown out of gear with the revolving axle.

IMPROVED FLOW.

William R. Pool, Havana, Ala.—This invention consists in a
stook, which is combined with a forked piece, having shurp pro-
Jootions and & pair of blocks. The attachment is used with a nar-
row share for forming & smooth surface at bottom of furrow for
the reception of cotton seed, and the working face Is provided
with forks that embrace the standards, and are fastened thereto
py n bolt orrivet. It has also n shoulder. Small blocks press out
tho uppoer part of the furrow, that it may more convenlently
recelye manure and corn when the same are to be Inserted.

IMPROVED FENCE POST,

Bugeno Powell, Delaware, O,—The upper oends of wooden blooks
inserted in the ground are notohed teansversely to recelvo tho cross
aeud, which is made of wrought iron, bent to form oyes, which re-
wolyo tho sharpencd onds of the stakes. The ends of the ralls of
the nd) t panols are placed nltornatoely between the stakes and
one upon the other. The upper ends of the stakes are seoured to
onch other by staples,

IMPROVED ANIMAL-WEANING BITS,

Alfred Bartlott and Alfred J. Bartlott, Jr,, Toledo, Town.~This Is
un improved noti-sucking bit for calves, oto., which is not Hable to
bostopped up by huy or grass, sod whioh allows the ready remoy-
ing of tho same without taking the bit out of the mouth of the
animaul, 1t conylsts of u hollow bit, with central perforated swell,
sustionery ond loops, and open onds, It is cleaned by introducing
n wire rod through its hollow portion,

IMPROVED FLOW,

Asa J, Plland, Margarottsyille, N, O.—~This rolntes to plows of
thut olass in whioh detachablo sweeps nre employed, for the cultd-
vation of votton and corn in the oarlior stages of its growth; and
it oonsluts in the pocullur construction of n combined moldboard
and sweep or bat wing, made In u siogle plooe, whoreby, It Is
olnimed, tho plow Is enabled to stand muoh greater servioo and
haurder steaing without requiring ropaire,

IMPHOVED WIRE FENCE BARY FORMER,

Rheubin H, Pooler und Willlam T, Jones, Berena, IlL~The objeot
of this s to apply threo-pronged burbs to the wires of wire fonces,
I o applying the barby, the sioglo prong (s lnserted in the oavity of
# palr of pinchory, with the outer slde of onch parallel prong rest-
g sgalose & Juw of sadd pluchers. The barb and pinchers are thon
mido to straddle the fence wire, and the pinchers are olosod, whioh
foroen the prrallel prengn neross the wire In opposite direotions,

Srientific Amervican.

The pinohors aro then opened and removed, leaving the barb flrm-
Iy attnohed to tho wire,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROYED CHILDREN'S CARRIAGE,

Willinm B, Crundall, New York clty.—The body of the carrlage
hos tho two frames of It top, the cover, and pashes in the frumes
wade severally indopendent and detachable to facllitate puekiog
and transportation,

IMPROVED ADJUSTABLE KEY QUARD.

James 8. Wilson, Trenton, N, J.—Thig device includes a bar
whioh, after the door s looked, 1a slipped into the keyhole beside
the koy and (8 turned partially round, Attachments of the bar are
then frmly seoured to the key handle, so that It 18 impossible to
turn the key without first detaching the sald device, and that can-
not be doune from the outside of the door.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED SOLDERING TOOL,

August Gootze, Baltimore, Md.—This invention relates to an fm-
proved construotion of soldering iron especially adapted to cap-
plog cans of presoryed fruits, vegetables, oysters, and other artl-
oles of food. The Invention belongs to that olnss of soldering irons
in whioh the coppor blook I8 attached to a hollow tube which is
provided with a bandle and adapted to be rotated about a central
shaft, and also made vortically adjustable thereon. The improve-
mont conslats In the mode of attaching the soldering blocks o the
tube to Insure greator strength and durability.

IMPROVED SELF-ACTING GRAPNEL.

Jonn Baptiste Toselll, Paris, France.—Accordlog to one arrange-
ment, this grapaoel is expanded by being suddenly raised while im-
mersod in the water. The second arrangement, on the other hand,
{s made to expand by the aot of lowering In the water; but in both
cases the rogistance of tho water is the agent by which the arms of
the grapnel are caused to oxpand or close together without any me-
chanfeal nid. This device, which is as slmple as it is ingenious,
will be found fully described and illustrated on page 214, volume
XX XTI of this journal.

IMPROVED TRACK CLEANER.

Silas T, Bontley and Jacob Estep, Union, Iowa.—This invention
rolates to & novel construction of machine mounted upon a plat-
form car, to bo used for cleaning snow from railrond tracks woen-
ovor the same bocome blockaded by drifts. It consists in the
particular construction of a derrick mounted upon & platform car
and piyoted in the center so a3 to turn readily to one side, with the
dovices operating in connection therewith. Said derrick carries at
one end a frame work in which is pivoted & scoop which may be
raised and lowered by a windlass with pulleys and a cord attached
to a bale oo the sald sooop. To the derrick above tbe scoop is
pivoted a frame earrying n cut-off for the scoop after it is forced
into the snow bank, which cut-off divides the snow in the scoop
from that outside, and {s operated through a cord, pulley, and
windlass. The rear of the frame carrying the scoop i8 provided
with a spring catoh, with cord and windlass for dumpiog and re-
storing the scoop to its proper position upon its pivots.

IMPROVED RAILROAD RAIL.

Samson Sutton, Lishon, Town.—This is a railroad rail constructed
of two symmetrical rall sectlons joined inJoogitudinal direction
and having & central wooden core. As the joints of the rall sec-
tions reach only half way across the rail head, the other half
bears the wheel, and allows the wheels to pass thereby over any
shrunken joint without battering, jolting, or breaking.

WACHINE FOR DESCRIBING AND CUITING REGULAR CURVES,

Frank A. Polsley, Jackson Court House, W. Va.—In using the
machine to describe & curve, a cone is s0 adjusted tbat, when re-
volved, the edge of a wheel may describe the required curve upon
the face of the said cone. The paper upon which the curve s to
be drawn is secured to the table, and the pencil is adjusted to rest
upon it. Then, by turning the table, the point of the pencil will
describe the desired curve. When the curves aro to be cut, a table
s substituted which has two dovetailed grooves formed across its
face at right angles with each other, and Intersecting each other at
the conter of the table. In these grooves are inserted four dove-
talled blooks, to which are attached two pins at a little distance
apart, to receive and hold the object to be cut. The blocks are so
adjusted that the cutter, while cutting the curve, may pass be-
tween the pins.

IMPROVED PISTON PACKING.

Willam W. 8t. John, Pisgah, Mo.—This consists of a piston
packing wider on the under side than elsewhere, for the purpose
of bearing the welght of the piston and piston rod, In addition to
the packing pressure, without greater wear than in the other
parts,

IMPROVED WATER WHEEL,

Nelson M. Prince, Concordia, Kas.—This Is a contrivance of two
gates, 80 pivoted on opposite sides of the wheel and connected to-
gothor that the water pressure 18 balanced. It is elaimed that the
gates work oaslor, and the form s such that each one makes two
ohutes, through which the water enters upon the wheel tangoen-
tially, giviog good results.

IMPROVED BOOT HEEL AND EDGE POLISHING MACHINE,

Loopold Graf, Nowark, N. J.—This is a polishing machine for
fintshing the edgos of the heols and soles of boots and shoew,
whoreby two polishors—one for the heol and the other for the
polo—are operated by one and the same driving shaft, in such
manner that both operations may be carried on st the same time,
Thoro s, beside, a simpler and better contrivanee of the gear by
whioh the polishers are op d; an arrangement for obtaining a
better action for the polishers, and & bigher speed of them fora
givon speod of the driving shaft, an lmproved ocontrivance for
gglog the polishors to edges of different thicknesses, and of an
improved clamp frame for holding the shoo.

IMIFROVED HMOLDER FOR GRINDING NEEDLES,

Honry M. Dixon, irooklyn, E. D, assignor to himself and Rob-
ort B, Dunham, Jamalon, N. Y.~This consists of u littie tube with
potohos in the side, sultably shaped for Insorting sewing machine
noodles, so that the points will projeot at the end sultably for
grinding them. The tube forms a holder, which can be held and
turned uniformly, 0 as to grind the polats round and true,

IMIROVED FIRE ENGINE.

Olinwon W. Clapp, Wappinger's Falls, N. Y.—-This consists of
n couple of recofvers for carbonio nold gus and a steam pump, so
oombined and fitted with hose and nozzle for discharging the water
and the gas that, by altornately charging the receiver and working
off tho gaa through tho pump, the gas oan be employed as the mo-
tive agoent for the pump, and, at tho same time, the exhausting
gas oan bo used soparately or together with the water for extin.
gulshing the Nre,

IMPROVED MIDDLINGS SEFARATOR,

Morris N, Elwoll, Oneonta, N, YV, ~I'his inventor proposes a vertls
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oal draft box, In the npper part of whioh nro n number of Inclined
slats, for breaking and distributicg tho stroam of middlings and
the current of alr. Sald sluts are nt the entennce of a horizantal
hox, nlong which the particles carrlod over from the vaertionl box
are carrled over a hopper, into which the final separation (s made
by a lighter current up the spout. The middlings are fed Into the
upper end of a box from @& hopper, ahoe, and regulating alides, nnd
the bran Is discharged through a fan, Below this spparatus (6 &
duplieate et fn which the middliogs are treated ngain in the snmo
manner by alr currents set in motlon by another fan.

IMPROVED WATER WHEEL,

Henry Waltner, Hamilton, Ohlo,~/This Invention consists of
buckets hioged to the periphery of the wheal (o olose In for pres-
og cut-off partitions, employed to utilize the dead pressure of the
water. The sald buckets ure provided with an arm which extends
inside of the periphery of the whoel and steikes o stud on the
lower part of the case. Thia throws out the bucket 8o s to take
the water immedintely after passiog the cut-off. Among the ad-
vantages claimed is that the devico works with any head of wa-
ter, also under back water. It employs the whole periphery of
the wheel for the utilization of the water power, and gives the
adyantage of the full pressure of the solid column of water of a
given head of water, without the necessity of an pccelerated
motion.

IMPROVED PUMF,

Bepjamin Eby and Jacob 8. Fiester, Kinzer, Pa.—To the pump
barrel bencath the frost line i3 atwiched s right angled spout,
against the mouth of which I8 pressed n valve. The valve Is plv-
oted to an arm attached to the gpout, nnd to its Inner end I at-
tached the lower end of the connecting rod, which Is pivoted to n
trigger,which {3 pivoted to the pump barrel in such « position that,
when the handle {8 lowered, It may strike and press it downward,
uncovering the mouth of the nozzle and allowing all the water
above the frost line to flow out, 80 that it cannot freeze, As the
handle is raised 1o work the pump, the valve plate I8 again rafsed
against the spout by a spring, to prevent the entrance of air into
the pump barrel.

VD(PROVED LIFTING JACK.

David Hiltabidle, York Road, Md.—This invention relates to that
class of lifting jacks in which two lifting links are pivoted to an
oscillating lever upon opposite gides of its fulerum, and are arran-
ged to operate alternately upon opposite sides of a double ratchet
bar to lift the load. The invention consists in the construction
and arraogement of devices operating in connection with the
links for the purpose of releasing them from the ratchet bars.

IMPROVED PROPELLER FOR BOATS,

John W. Dolch and George Haydn, Baltimore, Md.—This inven-
tion belongs to that class of propellers in which a long spiral pro-
peller is arranged to revolve in a cylindrical channel in the bottom
of the boat, which channel opens into the water at both ends, and
through which the water is discharyed by the revolutions of the
propeller to urge the boat forward. The invention consists in
making the cylindrical chbannel with a detachable upper half,
which is fastened by means of bolts to the said lower half, the up-
per detachable portion being provided with hangers, in which the
ends of the propeller shaft are journaled so that the propeller is
removable with the upper section of the channel.

IMPROVED SHINGLE MACHINE.

Moses Stewart, Dallas, Texas.—The object here is to improve the
construction of the shingle machine known as the Evarts rotary
twelve-block shingle machine, in such a way as to prevent the
blocks from jumping when the dogs strike them. The invention
consists in an Incline formed upon the rear ends of the gulde
plates tor the stems of the dogs to slide down upon, so that the
dogs may take hold of the blooks geatly and without moving them
from their place,

IMPROVED RUDDER-INDICATING APPARATUS FOR VESSELS.

Justus A. Bridbach, Clapton, England —This is a device operated
automatically by the rudder for the purpose of showing, at a dis-
tance, the position of sald roller, and, consequently, the direction
in which the vessel Is steering. The rudder is connected by rods
to colored glass slides in a lantern, located In the forward part of
the vesse.. When the rudder is amidships, the alide carrying the
colored glasses will be in its central pesition, and an equal amount
of light of each color will be exhibited through the opening of the
lantern ; but when the rudderis moved over {n one or other direc-
tion, the slide will be raised or Jlowered, nnd a greater amount of
one or other color will be exhibited.

IMPROVED SAFETY AFPPARATUS FOR RAILROADS.

John B. Prohias, New York clty.—~This lavention consists of an
elevated mail at each mdo of the truck and hook-shaped or grooved
roller projections attached to the car. In case the main ruils sink
or otherwise fall, or the car wheels or axles break, the cars will
catoh on theso alde ralls by the projection, and thus be prevented
from injury. The contrivance is also designed to be such that, in
crossing places where the ordinary ralls cannot be well laid, the
oars may run altogether by the grooved wheels on the guard ralls,
the latter being frmly supported on plles, and the wheols being
suitably connected with the power.

IMPROVED MACHINE FOR FINISIING BARRELS.

Bdmund W. Gillman, Long Island city, N. ¥.—This Is an appara-
tus for evenlog the staves, pressing oo the boops, dressing off the
ends, and crozing and chamfering the barrels. The barrel, having
truss hoops, I8 rolled Into position between the presser rings, which
at the time rest between the pushers. The latter are thon pushed
forward 80 a8 to press the ends of the staves stroogly botween the
rings, to even the staves lengthwise. Pressure (s next apphed
against the hoops,for pressing them on and tightening up the Joints
of tho staves. As 2000 as the staves are prossod endwise and evenod
by the rings, they are drossed off truo by & rotary cuttery. A gago
then runs against the ends of the staves to gage the distance of the
eveniug, croaing, and chamfering tools from the ends, said tools
belng carriod by a rotary outter head,

IMPROVED GOVERNOR,

Berpard W. Johmson, Barry, 1L, aslgnor to himself, Joseph D.
Purtello, and John M. Ryan, samo place, nod Miller T, Greenleaf,
Quiney, L—Through the lower part of the valve stem passes a
lover pivoted o some sultablo support. The lever passes through
& ongo, In which is inolosed a glass oylinder balf flled with mercury,
The governor 18 %0 adjusted that the aylinder way be in a horizon-
1al position when the governor ks running at its proper speed, with
about half the muchinery to be driven (n gear with the engine. 1f,
now, some of the wackinery s thrown out of gear with the engine,
the rise of tho balls tends to close the valve, and also ralses the
outer end of the oylinder, This causes the mereury to flow toward
the inner end of sald oylinder, and changes the leverage, so that
the engiue does not bave o keop up its speed to keep the valve
closed. If, on the other hand, more machinery iy thrown lnto
gear with the engive, the balls lower, and the outer end of the
cylinder s depressed, causing the morcury to flow toward the
outer ond. of sald cylinder, giving more loverage sgainst the cets
trifugal force of the balle, und bringing the engine to its proper
spoed quicker than the balls could do slone.
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Bustness and Persoual,

The Charge for Insertion under this head & One Dol-
lar a Line. If the Notioes erceed Four [ines, One
Dollar and a Half per Line will be eharped.

Agrioultural Implemonts and Industrial Machin-
erv for Rxport & Domnug Use, R.H. Allen & Co, N Y.

How to lay out the Teoth of Gear Wheels. Price
S0canta, Address E. Lyman, C. K., New Haven, Conn,

Wanted-laventors of Harrows and Harrow
Teetd, 1o sand samples of teeth, descriptions, snd price
for right, to * Harrow Co.,'* Dayron, Ohte,

Wanted—At low prices, good small 24 hand Tron

Lathes, Drtl] Presses, and other Machine Tools,
Send particulars to J, & M, Kelrey, 18 Kentucky Ave-
noe, Indianapoils, Indiana,

Owners of Steam Bogines—Wo guarantee 25 por
Ceut extra power or an equal saving In fuel, by applying
the Ransom Syphon Condenser. T. Saull, Comvulting
Eogia- er, General Agent, New Haven, Conn,

Wanted—A first olass mechanieal draughtsman,

Address, with particulsrs, Draughtaman, fox 69, Provi-
dence, R. 1.

Steel and iron drop forgings all shapes, i{ oz to
5 Iba,, far superior to malleable and steel castings. Steel
sitde wrenches a specialty. Call before purchasing else-
where, Wm. Rose,Bro. & Co 5 & Flibert sts, W.Phila,

Wanted—A man (fully competent) to ereot and
take charge of a Cotton Batting and Wadding Factory,
Address, with references, J. M. Ferguson, 40 Prytania
2, New Orieans, Louislaoa

We bave on band a large lot of Machinist's Tools,
second hand, which must be sold In onder to close up an
old partnership. For pamphiet, giving full description
of each wol, address Steptoe, McFarlan & Co., 214 West
nd St., Oinctansty, Ohto,

Wind Mill Rights Cheap—Oge county in each
State to give for introducing the mill. For terms, &c.,
sddrem E. 8. Smith, Good Hope, Tl

Wanted ~Address of Makers of Papler Maché
Cellings. Address J, Parmelee, Dos Molnes, Iows,

The French Files of Limet & Co. bhave the en-
dorsement of many of the leaging machine makers of
Americea, Notice samples in Machinery Hall, Centennial
Exposition. Homer Foot & Co., Sole Agents, 22 Platt
82, New York,

Wanted—The sgency of sowe good Eangines,
Bollers, Machinist's Tools, and Wood-working Machin-
ery; also Steam sod Gasfitter's Tools, Brass Goods, &c,
Address G. H. B., 213 North Fourth St., Pnliadeiphis,

Top for Baby Carriages—Pat'd March 14, 1576
Righis for Sale. Addross W. E. Crandall, 35 34 avenue,
New York city. See notice on page 31,

Second Hand Machinery—Large Stock of Iron
and Wood Working Machinery in Store at Great Bar-
gains. George Place, 121 Coambers and 108 Reade Sts,,
New York,

Vertical Tubular Bollers, all sizes. Send for
price list. Lovegrove & Co., Philadelphia, Pa.

For 2nd Hand Portable and Stationary Boilers
and Englnes, address Junfus Harrls, Tituaville, Pa,

Corrugated Iron—Iron Bulldings, Roofs, Shut.
tera, Doors, etc. Moseley Iron Bridge and Roof Com-
pany, Ofice, 5 Dey St,, New York, Send for circalars.

Bung Machine Makers—Please send nddress or
clrealar to W, H. F., Box 773, New York city,

Dargains in new and second hand Machinery,
Send for our printed list, No, 5, describing 500 machines,
Forsaith & Co., Manchester, N. H.

Oentennial Exhibitors, buy your Belting in Phi)-
sdelptia, from C. W, Arny, 145 North 34 St., and save
freight and trouble, Satisfaction gusranteed.

Wanted—24 hand battery for Eleotric light ; also
Induction Cofl. Particularsto J. T, O'Connor, 151 West
4let B, New York.

Wanted —Charge of Weaving Department, Cot-
ton or Batinet, by a practical, experienced man., Ad.
dress A B, C,P. O. Drawer No. 5, Greenville, N. H.

Wanted—Tubular Condenser. Boston P.0., 3590,

Wanted—Steam Pump, about 3¢ horse power, to
use Kerosens for fuel., Box 1, Andovoer, Mass.

Wanted—To purchase the Patont of a good and
cheap Burglar Alsrm, or will manufacture and pay roy-

alty. Address, with full particalars, B. H, Robb & Co,,
18 Vine St Cinclanatt, Ohlo,

Trade Marks in England.—By a recent amend-
ment of the Eaglish laws respecting Trade Marks, oftl.
zens of the Uanited States msy obtaln protection in
Grest Britado as readily as In this country, and at about
the same cost, All the necessary papers prepared st
this OMce. For further Information, sddress Muon &
Co.. 9 Park Row, New York eity,

Friction Holsting and Mining Engines.—J. 8.
Maondy, T R.R. Ave,, Newark, X, J,

Split-Pulleys and Split-Collars of same price,
streagth, and sppearsnce as Whole-Palleys and Whole-
Collars, Yocom & Son, Dricker 5t,, below 147 North
Becond St., Philadeiphia, Pa.

Gas and Water Plpe, Wrought Iron, Send for
prices to Balley, Farreli & Co., Pittsburgh, Pa,

Suingles and Heading Sa wing Machine, See ad-
vertisement of Trevor & Co, Lockport, N. ¥,

Flle-cutting Machines. C. Vogel, Fort Lee, N. J.

Yaoht & Stationary Engines, Stam 2, 4,06 &8 H.P,
Best for Price. N, W.Twiss, New Haven, Conn,

Inlaying and Fret Sawing in Wood, Shell, Motal,
&c. Bes Flestwood Seroll Ssw, page 193,

$1000 for any hand sswmill equal to A. B.
Cobu's, 197 Water 8¢, New York,
Bolid Emery Vulcanite Wheels—The Original Solid
Emery Whesl—other kinds imitations and tafertor. Cau.
jon~Our name 1s stamped 1o fall on all our beet Stand-
ard Balting, Packing, and Hose, Bay that only., The
oot s the cooapest. New York Belting and Packing
Company, ¥ and B Park Bow, New York

Btoel Castings, from one Ib, 1o five thousand Iba.
Iavaluable for strength and danbility, Clreulars free
Plitsbargh Steel Osatlog Co,, Pittsburgh, Pa,

For best Presses, Dies, and Frult Can Tools, Bils
& Willlasme, cor. of Piymouth sad Jay, Brooklyn, N, ¥

For Bolid Wrought-iron ete, see adver
Gsement. Address Usnion Irom MUw, Pittsvurgh, Ps.,
for lithograpt , &c

Hotohkis & Dall, Meriden, Conn., Foundrymen
and workers of shaet metal, Fine Gray Iron Castings
10 order. Job work solieited,

American Metaline Co., 81 Warren 8t., N.Y. Oity,

For Bolid BEmery Wheels and Machinery, send to
the Union Btone Co., Boston, Mass,, for circalar,

Hydraulic Prosscs and Jaoks, now and second
pand. Lathos ana Machinery for Polishing and Bufng
Motals. E, Lyon, 470 Grand Bireot, New York,

Spinning Rings of & Buperior Quality—Whitins-
ville Bploning fing Co., Whitinaville, Mass

Scientific Qmerican,

Por best Bolt Outter, at greatly reduced prioces,
Mdrems H. B. Drown & Oo., Newliaven Conn.

Diamond Tools—J. Diokinson, 84 Nassau 8t., N.Y.
Temples snd Ofloans. Dmapor, Hopedale, Mass.

Peok’s Patent Drop Press. Still the best in uso.
Addross Milo Peck, New Haven, Conn.

All Fruit-can Tools, Ferracute W'ks,Bridgeton,N.J,
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A. B. ean color gold by the process do-
poribed on p. 36, vol. 8.~P. M. H, will find an
answer to his question conoerning the commonoce-
ment of the day on p. 401, vol. 28,1, K will ind
n desoription of the toughened glass on p. e,
vol. 30— F. B. P. can coment steaw boards to-
gother with marine glue. Hee p. 43, vol, 82.- F. B
L. cun makean oxcellont lncubator by followlng
the desoription on p. 278, vol. 33.—J. 8, can find n
good recipe for coment for glass on p. 870, vol, 3L
—F. 8, H. can prevent rust on bis skates by the
metbod given on p. 108, vol. 33.—W, F. F. can find
a description of bisulphide of carbon on pp. e,
308, vol. 25, The numbers are out of print.—H. E.
J. will find full direotions for setting shaftiog,eto.,
on p. 358, vol. 31.—B. H. will flnd a recipe for halr
stimulant on p. 188, vol. 33.—P. F. will find meotion
of a process for making gas from ccal oil on p. 6,
vol. 32. Coal gasis purified by pasung it through
quicklime, —C. A, W.wlil find directions for taking
castson p, 58, vol, 2. In moldiog the male buman
face, the beard, ote., should be well ofled to pre-
vent its adherence to the mold.—W. H. B. will find
directions for blulng iron and steel on p. 123, vol.
31.—B. L. can maake sulphate of indigo by the pro-
cess given on p, 250, vol. 34.—B. P, F. will find dir-
eotions for utilizing booes on p. 251, vol. 28.—D, N.
(. will find a recipe for a black enamel on iron on
onp. 2,8, vol. 20.—A. H. S, will find that rice glue
isa good cement for making transparent oards.
See p. 155, vol. 2.-J. . 8,Jr,, will finda recipe
for remedying the rancidity of butter on p. 119,
vol. 30.—C. H, 8. can raise his water by wind pow-
er. Seep. 241, vol. 2.—J. L. W, willfind a descrip-
tion of the Russian circular ship on p. §7, vol. &.—
W. E.will find arecipe for rubber cement on p.
203, vol. 30.—H. F. P. can extrsact silver from
waste solutions by the method described on p.
210, vol. 20.—W. C. M. will find directions for ma-
king carmine red ink on p. 200, vol. 80.—E.8, A.
will find directions for making Profcesor Tyndall's
respirator, which {s suitable for his purpose, on p.
178, vol. 32.—X. Y. Z. will find directions for build-
ing & windmill on p. 241, vol. 32—R.D. T, will find
n description of soluble glass on p. 315, vol. 8L.—
E. R. will find directions for making sulphate of
indigo on p. 250, vol. 34.—C. C. will find directions
for making imitation rosewood on p. 154, vol. #0.—
J. P. will find directions for gilding on wood on p.
90, vol. 2.—F. V. D.C,, G. W. D,, W. K, F. W.,and
G. R. 8., who ask us to recommend books on
industrial and scientific subjects, should address
the booksellers who advertise in our columns, all
of whom are trustworthy firms, for catalogues,

(1) J. H. B, asks: Can you tell me how
bevel gears are tapered on a regular gear cutter?
A. The chucking spindle 15 made adjustable, to
suit the taper.

(2) J. M, H. says: The brasses on the for-
ward end of a locomotive's main rods are contin-
ually wearing out, not quite so much on one side
as on the other, The brasses are bard, yot they do
not heat nor cut. I bave to chip and file the
bLrasses a great deal too often for the amount of
work done. The engine works well and we mako
good timo with ber. A. It Is probable that your
Journals have not sufficlent wearing surface, or
else the brasses are not made of the proper mix-
ture of metal,

(8) G. V. B. asks: At what speed should 1
run a polishing wheel 2 feet in dinmeter, on which
flour emery I8 used with oll 7 A, At 320 revolutions
per minute,

(4) X. Y, Z. sayns: I am preparing a ma-
chine to split pieces of wood 2 feot long and 6
{nches In diameter by moans of two axles work-
ing borizontally and connected by an axle with
a double erank or a fly whoel. The wood Is
about as hard and eplits like pine. About what
wizo and welght of fly whoel do I need to work the
machine by water power 7 A, If you make a fly
wheel 3 feet In diameter,with a rim baving a cross
section of 12 square inches, wo think It will answer,
2, Is there danger to the axle in such an arrango-
ment? A. You need approhend no danger if you
make the axle of ample proportions,

(5) H. F. nsks: What is the best water
proof cement, that the sun will not affect, for
putting glass tles In lron frames? A, Use a co-
ment made of white lead ground in oll, with as
much dry red lead added as will make it to the
proper consistence. Cut up some hewmp Into short
fibers, and mix the whole by well hammering and
kneading it

(6) J, A. L. asks: 1. How large a boat
wou'd It requireto carry 6 or 8 persons? A Make
nboat 15to 20 feet long. 2. What kind of boller
and engine will be best? A, Uso an enginedx 2
inohes, and a boller 23 to 30 Inches in dinmetor and
4 foet bigh. 3. Will the man running the engine
bayo to got papers loeosing him o rua her? A,
It will be necessary to bave a licens od engineer,

(7) 8.C, H. asks: In heating a large plece
of steel to tewnper it for outting wood, It sonlos off,
Would itdo to put the steel In molten lead Instoad
of heatiog It in theflre? Al Heating Io lead
will answer excollently,

(8) R, P, asks: 1. What would be the
striking foroe of a man welghing 150 1bs, Jump-
iog from s raliroad tealn running at the mto of 50
miles por hour, the dlstanoce from tho oar to the

Yea

ground being 4 fegt 7 A. The amount of work to
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be overcome in bringing the man to rest would be:

_ f veloolty in feet per second wllh),
His weightx whioh ho strikes the ground.

044

Now If you can find through what distance thig re.
sistance s overcomoe, by the compression of the
earth and of the man, the quotient of the whole
work In foot Iba, divided by this distance in feet,
will bo the striking foroe Inlbs, 2 If 2 men of
tho same wolght Jumped from the same hight,
could one strike the ground with less force than
the othor? If so, why? A. From theabove an-
swor, you will see that If one jumped harder than
tho other, or if he or the ground on which he
Jumped were more compressibie, there might be
some difference o the striking forees, which would,
however, be sufliciently severe in any ovent,

(0) F. P. asks: How can T make the cores
for the steam ways for an engine 1§ x 3 inches ?
I have used 1 part clay and 1 part molder's sand,
but it falls to picces. A.Strengthen the cores with
wires, :

(10) F, E. H.asks : How do you measure a
safety valve? I measure it as follows : I hang the
lever on a spring balance at the point where the
valve roste, the lever and valve showiog a weight
of 20 Ibs. Then I measure the bottom of the
valve, which is conical, the bottom being of tha
sizo of the pipe on which it is placed. It was ¢
inches in diameter, and the welght on the end of
the lever was 50 Ibs. The leveris 24 inches long In
all, the short end belng 4 inches from the fulerum.
1 calculato as follows: 4X4=10x0"TE4=12-5604
rquare inches area of valve. Leveris 24 inches
long, short end 4 inches : 24-+4=6>50 [be=300 1bs.+-
20 Ibs. for lever and valve=320 Ibs. 320+12-506(=
254-+1bs, steam. Am I right? A If the valve fits
perfectly tight, it Is proper to measure the lower
diameter; but if it loaks, the steam aots on an area
ocorresponding to the larger diameter. You seem
to bave made a mistake in your calculation. The
weight of the valve and lever acts at their com-
mon center of gravity, which can be found by
balancing the lever on a knife edge.

(11) F.'P. asks: Can stereoscopic views he
reflected upon a white curtsain in a dark room, go
that they can be shown and explaiced toa com-
pany of spectators? A. Yes. Itcan be done by
attaching a box,as shown in the accompanying en-

graving,to an ordinary magiolantern at A,the plc-
ture belng placed at B und the objective at C. The
light coming from the condenser is reflected from
the pleture and passes through the objective, and
the image is formed on a curtain at a shortdistance
from it in front.

(12) J. D, G, pays: I have an upright vessel
containing 10 gallons, with a watertight piston on
tho top. What welght would berequired on the
top of piston rod to make a pressure of 40 1bs.?
A. If you mean a pressure of 40 1bs. per square
{nch, It would be necessary to have a weight
equivalont to the welght of acolumn of water
baviog the dinmetor of the vossel, nnd a hight of
sbout 93 feot. To find approximately the weight
of suoh n column of water, multiply the cross seco-
tlon of the cylinder In square feet by 5,800,

(18)J. L. and others.—In the United States
marine engineers are llconsed by tho government
{nspectors, after passing satisfactory examination
on the principles, management, and repair of
steam machinory.

(14) G. A. B, asks: I am going to put up a
fountain, and I have no water supply but a well,
| propose to put a tank on a shed which s 24 feot
bigh and 00 feet from the proposed location of the
fountain. 1. Is it practicable? A, Yes. 2. Would
40 gallon tank give as much forceas a 100 gallon
ono? A. Yos, If of the same hight. 3. What sizo
of pipe would besuitable ? A, Uso a 3 inoh pipe.
4. Whioh would be the best, lead or fron? A, Iron
pipo conted with tar and laid B feet in the
ground, 5. About bow high would it play through
a 4 .och hole? A, Not very high. 5. What would
you advise meo to do? A, To provide a much
Inrgor tank and sot It much higher, so that your

fountain may play highor and the supply of water
Iast longer,

(15) T. 8. O, anks: Are the finest frot saws
stamped or filedout? A, Stamped.—J. E. E, of
Pa.

(10) C. 8. sayn: Thave puta burglar alarm
in & house ; It has boon (n use § months and works
woll, but in one place where the ¢ wires run they
soctn to got eaton off as with acid. It ocours where
the wires run through a briok wall. What is the
causo? AL It Is caused by the olectricity which

flows across the molsture on the wall and destroys
the wire by looal notion.

(17) A. B. asks: How much silk-covered
copper wire and what number of wire do I want
to wind on a soft iron core 3 inches long by 3% di-

ameter, to Ut tho groatest welght 7 A, Use 100 feot
of No. I copper wire,

(18) E.C. T. sakn:1. If a circular saw, 10
inches 1o dlameter, must run 8,000 revolutions per
minute to do good work, how fast must saws S and
{ Inohes In diameter, respectively, run to do good
work ? A, A 10 Inoh saw should run at 8600 roy-
olutions por minute, n 6 inoh saw 5,000, and a 4 (noh

aaw 7,000; balf the above speed will answer, and
the saws do good work, 2. Is 1t possible to got

sufficient speed to run A § or 6 inoch elrcular saw,
with two pulleys, the driving pulley of 20 Inchos
diameter and 1§ Inches face, weighing 20 lbs,,
driven by a foot treadlo? A. Wo do not think
you oan get speed enough unless you use gears, or
use an intermediate shaft between treadle and
pulley, to Increaso the speed, 8. Can I sucoessfully
run a gcroll saw, the treadle furnishing motion to

the abovenamed 20 inch pulley, and this pulley to
the smaller one by friction effectively and without
slipping? A, We should think so, If well construct-
ed. 4. Should both pulleys be faoed with lesther
or rubber, or only one, and which one ? A. Either
will answer. Rubber makes an excellent frietion
face. The large wheel may be faced with rubber or
leather, and the small one should be wood or fron,
6. What should diameter of smaller pulley be?
A. About 2 or 24 inches diameter will answor for
the small wheel.

(19) J.D. L. says : The following is, I believe,
a now solution of the well known FPythagorean
problem, Euclld 147 : The square of the hypotbe
nuse of a right angled triangle Is equal to the sum
of the squares of the other two sides. In the tril.

angle, A B C, prolong B A to D, making A D equal
to B C; proloog B Cto E, making C E cqual to
A B, and complete the square. Erect a square on
A C, Then we have (A B+A D *=area of larger
square. But this area is composed of the area of
the four triangles (which, having the sides equasl,
cach to each, are equal to each other) and the
square of A C;hence (A BXA D)+2x4+A%=area of
larger square. Then D B*=A B*L2(A BxA D+
AD*=%A BXA D}-A C. Therefore A BA4-AD*
=A C*.

(20) L. K. asks: 1 have a box msade of black
walnut. Some parts of it are nicely covered with
afine coat of copper. How isitput on? A. By
first covering the box with wax, then with black
lead, and then depositing by the regular electro-
type process,

(21) G. E. Y. asks: What is the difference
if any, between the tempemtures of steam and
water ina boiler, at from 10 to 50 Ibs. per square
inch? A. In ordinary practice, there is probably
only a difference of n fow degrees In the two
temperatures: but by depriving the water of alr,
and heating it gradually, the temperature of the
water has been increased more than 100* above the
temperature of the steam.,

(22) W. M. says: A girder has the load uni-
form and top lacge
with gectionnl area
uniform, the lower
flange being a pars-
bola whose vertex is
at A. Bhould the
seotional area of
lower flnr ge be con.
stant, or increase towards P? A, Constant, if you
are speaking of a girder of uniform strebgth.

(23) F. W. B, says: [ am using hydrant wa
ter for brewing purposos ; but it s contaminated
by mud and organic matter, Can I get rid of the
organic matter by flltering, and would this be a
good form for a fiiter? A, Your plao is an admir-

able one, and, we think,will answor all tho require
ments of tho case. The columns of sand and
charcoal should be about 10 feet bigh and about &

foet In diameter. Use well washed gravel and
only perfectly carbonized charcoal. If thoe Iatter
provision 18 not carefully attended to, tho water
may become still more contaminated by contaot
with the green charcoal.

(24) J. H. T, asks: I wish to makes relay
for a short telegraph line. 1 have about 8 ozs. No,
22 silk-covered wire, Will you please tell me of
what sizo and length the fron core should beto
got tho best results, the current being very weak ?
A. About ¥ inch wide by 5 Inches loog. =
Does it take more wire to magnetise 8 }§ inch bar
than It doos a M inch one with the same ourrent ?
A. Yes, .

(25) W. W, aska: Is there anything in the
form f & ono half balance wheel applied to the
shaftof & sawmill? A, The balf balance for a
sawmill sbaft {s old. It is & Yery cCOmmOon way of
counterbalancing the welght of gate and pitman,
-J.R. K, of Pa.

(26) J. D. W. aska: Do thermostats made of
brass and steol last or act well for & considerable

time? A, If properly constructed they do.
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(27) J. F. R, says: am building an leebox
§ foet doep, 8 foot bigh, and 5 feet wide, loe belng
suspended In s grato. Thore is an alr chamber inch-
o8 wide all round It. Iy veatilation necessary !
A. A ocortaln amount of ventilation is necossary.
We would suggest an openiog 3 inches ln dlameter
upon ons side at the bottom, and & like opening
upon the opposite wide at the top, these openings
should be covered with wire eloth, The openings
should communicate with the Interfor and not
with the 2 Inch space.

(28) D, P. W, nnks: If a tuba mirabitia stop
inan organ be welghted 18 inchos water gage pros-
sure of wind, what will bo the reiative pressure on
A steam gage 7 A, About 045 Ib, per square Inch,

20 AL CC, anke: Doos the friotion increase
with the diameter of the Journal, the welght and
the velooity remaining constant 7 A, Under these
clroumstanoos the friotion would not vary,

(80) J.E. D. ssks: 1. Will quicksilver re-
move the lead from gun barrels? A, Yes, but the
black lead (ourbon) and ofl with which the bullets
aro covered, and the porceatage of arsenic with
which the metal Is alloyed, often rendors this
mothod unsuccessful. 2. If so, how can the lead
bo separated from the quiocksilver so that the lat-
ter can Do used aguin? A. Heat the alloy In o
sultable iron retort, tho boak of which, or its con.
nootion, must dip beneath the surface of & quan
tity of water, The mercury will distil over and
condonse beneath the wator, while the lead will re
main behind,

(81) J. B, O, says: The generally accepted
theory of Intermittent springs is that a cavity in
the oarth has two water channels, one leading in-
to It, the other out, the former being the smaller,
as 1n the engraving, which represents the section
of an jntermittont spring. Let A be the outlet, 2

inches in diameter, and B the inlet. If water flows
in through this channel, it will rise to the level, C,
and instead of filling the channel, A, which is ne-
cossary to create a siphon, it will flowoutia a
steady stream ns long as water flows in at B. Can
any one give another theory (o take the plsce of
the long sccepted but evidently incorrect one?
A. In ancocounts of several intermittent springs
which we have soen, (t s stated that the water first
fssues with great velocity, and runs for some time
with a continually decreasing velocity. It would
not bs difficult, therefore, to belleve that the cav-
ern might be 0 supplied as to be full at times,the
supply belog sometimes greater than the discharge
and somotimes loss. Perhaps some of our roaders
have devoted more attention to the subject than
wo have, and will send us thelr views.

(82) W. F.T. asks:1 How high will an hy-
draulle ram ralse water? A, In general, it should
not be more than 15 times the head under which
tho ram works. 2, If I attempt to ralse ail the
wator that runs from my spring with an hydeaullo
ram, what proportion of the water will the ram
ralse? A. It may ralse from !4 to ), the whole
amount. &, Can ao hydraulio ram of any size be
made to work, or I8 theren limit to the sizo at
whioh it can be made to operatesaccessfully? A,
As o general thing, the size of a ram is approxi-
mately fixed by the conditions under which it has
to work. You will find the whole matter fally
explained on p. 250, vol. 3l

(88) B. W. 8. says: The head of & horse
rake, belng groen when manufactured,bas warped
in drying. How can I remedy the defect? A.
Possibly by steaming the wood, and securing it In
the proper position, you may give it the origioal
shape.

(84) M. W. H. asks: At what angle should
a riflo bo held to throw n ball to the greatest dls-
tance over level ground? A. A general value
would be dificult to asoortain. In practioce, the
angle will probably be between 30° and 40°,

Onn u horse do more work walking at 80 or at 060
yards por minure, (nboth cnses pulling his best for
the space of one minute? A, He could probably
do more, for a short time, nt the greater speed,

What steam prossure would a vat (made of
grooved and matched 2 inch onk piank, of 10 feot
hight and 8 foet diametor, sustain, being bound
with nine 4 x 2 Inches lron hoops? A. Between
3 and 40 1bs, per square inch,

(85) R, I.—If, as we understand you, the
thrashing machine runs with sufficient steadinoss
at present, wo do not see that any advantago
would be derived by using a heavier cylinder,

(36) C. W, O, asks: 1. Is & screw stoamer,
of 1,000 horse power, fastor or slower than a sldo
wheeler of the same power? A, In still wator
tho screw would have no great advantuge; but ‘n
the cnse of ndvorso winds nnd heavy seas, Its su-
poriority over tho slde wheel Is very doclded, 2.
Is o two-bladed gorew more powerful than ono
with more blades, othor things belng oqual? A,
Exporimonts seom to show that sorows with two
blades are not ns efMelont us those baving threo or
four, other things belog equal,

(37) 1. J. H. nsks: Can I cover steel-pointed
poles with any proparation that will prevent thelr
attracting lghtolog? [ want to use those I have
to muke a garden fence, but am balf afrald to do
80. A. Motals do not attract lightalng, The idoa
that they do Is a popular delusion,

(38) ¥. A. 8. asks:Can you inform me what
Is the best contrivance for grinding centors in a
lathe 7 A. A rovolving emoery whoeol

Scientific

(39) F.N. W. asks: In conneetinga tank in
the wop of a bullding with the standpipe from
the pump, will thore be any difference in the pres
Wure ou the pipe whotber It be connected at the
bottom or at the top of the tank? A. If the tank
18 kept full, there will be no difference. This ulso
answors 8, F.'s plumbing question,

(40) B. C, says: I offerthe following as an
oasy method of dividing olrcles. In a given circle
(Fig. 1) divide the dlametor, A B, ioto as many
equal parts as you wish the fgure to have sides;

into 4 equal parts, and set off 3 of these parts from
Y to H; draw lines from H to each division oo
diameter, and produce them to cut the circumfer-
ence. Join any two of the pointsby a chord, and
it will be the side of required polygon. When the
polygon is to have an even number of sides, divide
dameter In half the number aod draw from H
through cach division. Jcin any two polnts where
they cut the circumference, and the chord so
drawn will be the side, To do the same (Fig. 2)
when each side is to be a definite length : Divide
380" by the number of sides in polygon, deduct the

quotient from 150%, the remaindor will be the * um-
dor of degrees In each polygon ; at the polcts, A
and B, one Inch or whatever length you wish for a
sldo apart wmake the angles, O ABor O B A, ench
oqual to half the nogle of the polygon: from O as
n contor,with O A or O B as radiug,describen clrole,
in which pluce A I} continually,

(41)M D, asks: Can you inform me what
colors or combinations of logredients T must use
to produce a sllyer color, like sllver leaf, on
leathor? A, Try the bisulphide of tin. Apply
with a hot Iron,

(42) W, C. asks: Will dry steam, taken
from a generutor, at 100 1bs. pressure, passing into
water in a closed boller, the blow-off valve belng
sot ut 80 1bs., evaporate that water,or will the steam
from genorator condense and (ncrease the quan-
tity in closed boller? A, After the water is
beated up to the temperature due to the pressure,
tho stoam would merely escape through the blow-
off valve,

(48) 8. 8. H. says: 1. I have a window, the
hoad of which Is efroular,and the inside casing Ison
the splay. Isthere a rule by which I could cut
out a board to bend around It, and make the
muarks noross It go that I onn saw-kerf it? A. We
presumo you have reference to the splayed sofit
of your Jamb lnstead of the casing. Let A B be
tho width and splay of the jamb, and CD aline
drawn through the middle of the window, at right

angles to the direotion of the wall. Prolong A B
to lnterseot O Dat D, With D A for radius, draw
tho nro, A ¥, and with D B for radius draw the aro,
BE With G H for radius, draw the semleirols,
HCA, Make HIand A I each equal to H Aand
from I, through A and through H, draw the lines,
IJand I K. Make A F equal toJ K, and Join ¥
and D, Then A F E B will be the shape of the sof-
it roquired, 2, What Is a transom? Is it what s
onlled the fanlight over the door, or Is It the rail

noross tho head of tho door? A, The latter,

ercot the perpendicular ; O H, divide the radius

American,

(44) F. 8. B. asks: Please give me & recipe
for cleaning white rubber coata. A. Try rubbing
the coat with a little benzine, but do not allow it

to remain too long In contact with the rubber
You fail to state with what the material has be

eomo stained

(45 L H. W., of Ouchy, Switzerland, says
Why s It that many (perhaps all) liquids will per-
oolate more rapldly through two than one thick.
ness of Nitering papor? My theory Is that, with
one thiokness, the paper, becomiog saturated, ad
heros Lo tho funnel sides, and checks the elroula-
tion of alr, whereas, when two thicknesses are
usod, a ciroulation I8 ostablished botween the pa-
pers thomsolves. Am [ correct? A, Yes.

(46) C. F. M. asks: What is the strongest
and best kind of alkall for bleacbing oll? A.Use
a stroog solution of caustic potassa or soda in
water

(47) M. ssks: Whatis a good plan for com
pressing air on a small scale? A. Try s small air
pump or bellows,

(48) W. B, W, asks: Whatacid will do to
bite Sgures, eto, in mica? A, Try s mixture of
strong sulphuric and hydrofiuoric acid.

(49) W, L. asks: In casting gun metal or
bhard brass upon & smooth lron surface, or chill,
what is the best coating or parting to put on the
fron in order that the gun metal may form a
smooth surfaoe in close contact to the lron, with-
outany blow holes? A. Use plumbago for & part-
ing and dry the mold.

MINERALS, ®TC.—Specimens have been r+
elved from the following correspondents, ao
axamined, with the results stated :

SF.W. R—It is decomposed granite, and the
shining scales are small pleces of weathered mica.
—H. A. B, Jr.—You are mistaken o supposiog the
specimen Is an ore. It Is composea of quartz,
mica, and the black portion of bornblende, which
s a slicate of aluming, lime, etc , and some oxide
of lron.—A. W. § —No. 1 is silex, alumina, and a
small percentage of hydrated oxideof iron. No.2
is earth containing scales of mica. No. 3issilex
and oxide of fron. No. 4 is sllicate of alumina
with oxide of lron. The percentage is so small
that they are not to be considered as iron ores.—
T. L.—No. 1 is graphite (blacklead). No. 2 Is
mostly {ron pyrites, but you should send a larger
plece and have It nssayed—G. C. R.—It Is the
American holly (lex opaca). The deep green fo-
lisge s less glossy than that of the Earopean holly,
—R. W. B.—~It |s Epsom salts, as you have statad.
The discovery s of the greatest interest and
value.—B. M, R.—It is a small fragment of fossil,
with clay and oxide of iron.—G. S. M.—It consists
memly of sllex with silicates of lime, magnesia,
and alumica. It is pot of much value,

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN &>
xnowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On Footprints in the Carboniferous Sandstone
ByJ L.G.

Ona Day’s Work. By E. L.

Oo Saviog Life, By M. P,

On Supply and Demand. By W. L.

On the Newfoundland Railway. By H. A, O,

On Machinery and Labor. By W. P.

On Type-Setting Machines. By T. E. A.

Also Inquiries and answers from the following :
J.P.8.—P.D.—A. H. L—W.T. H.—R. L. D.-B, B,
—~F.H, W.—0O,N. §,.—B. B.—W. A, [R.—~W, § T.~
W.E.F.—-H.-W.8 G.

HINTS TO CORRESPONDENTS,

Correspondents whose inquiries fall to appeans
should repeat them. If not then published, the)
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
alwaya bo given.

Enquiries relating to patents, or to the patenta.
bllity of inventions, assignments, ete., will not be
published here. All such questions, when Initinls
only mre given, are thrown (nto tne waste baskot,
as it would All half of our paper to print them all;
but we generally take pleasure in answering brietly
by madl, if the writer's address Is given.

Hundreds of inquiries analogous to the following
aro sont: * Who makes toughened glass? Who
sells machinery for manufacturing starch? Who
sells Inoubators? Who sells hydraulic rams?
Who makes the machines used In the manufac-
ture of friction matches?* All such personal
inquiries are printed, a8 will be observed.in the col-
umn of “ Busincss and Personal,” which 18 specially
sot apart for that purpose, subject to the charge
montioned at the head of that column. Almost
&'y destred YInformation can in this way be ex-
1 oditiously obtalned.

[OFFICIAL,)

INDEX OF INVENTIONS

YOR Wirom
Lottors Patont of the United States wore
Granted In the Weok Ending

March 28, 1876,

AND EAOH BEARING THAT DATE,
(Those marked (r) are relssued patenta, |

A complete copy of any patent In the snnexed last,
I" oluding both the specification and drawiogs, will be
furnished from this office for one dollar. In ordering,
ploase state the number and dste of the patent desired
and remit to Munn & Co,, 57 Park Row, New York elty,

Aunlmal poke, H, Ames., .. oo E: ' sife wene 170,254
Annunclator, elevator,J. B, Crelghton, .. ..ocnves 198,558
Annunciator, punoumatio, D, Morria
Anviibed, A, Hitoheock e 195,090
APV B ¥ NN s svasncssins satniisnakbets werss 175,003

Armpit shieM, H. D, Lockw ’

i W. N C, Rmith e
Auge ar O, Kos " .
ale W, Cwr . .
. e, J. Thayer 4
. was Zoller K ug
Barrels, drip pan for, D, M. [aight 5,965
fed bott dmidt & Hopfeld

Ite spring, 8. F

Bed 3, spriog, Smidt & Hupfeld

Bee b McQueen...,

Beit tartening, A. D. Power

Belt gearing, C. Underwood

Belting, J. Neumann seessee P
Billiard register, Lipman & Sclhiroeter, ..
Biitiard register, J. F. Miller

Mililard table, H. Fottin :

Binder, tomporary, 8. J. Beck

Boller lajector, steam, W_ T, Messinger. . n "
Bollers. furases for steam, J,. Q. C, Bearie

Bolt blanks, machine for sawinug, G. B, HIL
Book, sceap, B, J. Beck

Boot sad shoe, A, BDarke

e, B. 5. Maahing. ..ccccoocavssvs
hing machine, G. E. Burgems

t heels, Sulshisg, C. E. Esmicse, ... wesss 195073
ne, McEay & FalrteM 1), .00

d shoo seam, C. V. Glanville, consnnnses TORTN
Breakwater, J. G, Braggemas. ... cov.. : " 195,39
Bronzing machine, F. J. Emmerich. ... ccoivvnee 155,400

Buckle, reversible, Wallace, Furness, & Wales, . 175 000
Buckle, barness, W_ G, Banker.. 5

Bang extractor, W, covs oo sroesse
¢., preserving, A. T, Bleyley

Burner reficctor,.pne, W H R . TO¥eC..unnvivvrnes
Can-alling apparatus, Merrill & Soale

Barial cases

anal boats, propellisg, Dolch & Haydn,,
anister, K. Norton

!

Canlster, K. NOrton. ...cvvvivrmencercsinssssssrnsene
Car axle Journal box, W, M. Watson
Car brake, Bennett & Gangwer ...
Car cou #. G. W. Barnett
X

'

Jar coupiing, J. H. Lands
‘arcoupling, D. J, Martia,
Car coupling, B. D. Thor
Car coupling. B, W, Thurma
Carpusher, C. A. R. L. Verginins, .
Car truck and wheel, P. Banaing
Owpet,0 A Bend. ... L o iR B
Carpet stretcher, W. S Hamiln. .. ... ... ...
Carriage,chlid’s, C. H, Wentworth..............
Carriage rug and pocket, combined, J. MIwaln
Carriage top, E. Manh
Carriage tap, foldiag, C. W, Blsckman,
Carrisges, ventliating, E. Marsh
Cartridge, metallic. J. Merwin.....oeeeeee conennne
Cartridge shells, loadiag, C. W, Parks
Cartridge, ahiot, T. Wilkinson
Jbalr fan, rocking, L. A, Winters
Chair, opers, W, Hyland,
Chalr, tliting, A, S, Cuah!
Chlll for moid boards, G. K. Smith,
Chura. W. H. Conver...
Charn, B, Evans. ..
Churn, E. W, Snephard..
Clasp, Chuarch and Easmes,

Clothed pin, J. H. Maraball
Clothes pounder, F. G. Clarke.....
Clateh device, Wheeler snd House
Clutch, friction, E. F. Willlams_ .
GO DR W, BRWERD . ionraccccciorsrssunss
Colfee pos, M. H. Curtls......ccoovvcvenrsnvons
Cooker, steam, F. J Shian......... -
Cooler and straloer, milk, C. Welsels.......... .
Cooler, Uquid, J. DOWRINE. ... ccvverrensnaranssses
Cooier, milk, J. B, Marquis .... -
Cotton batting, folding, C. H. Prescott........ 1M
Cotton gin, O, W, Massey .oovnrnnnnnse
Cowns, stoek for mlilk, J. Page....
Cultivator, A. B, Reeves,...
Cultivator, L. I', Thompson...
Curtaln fNxture, M Haughey.
Damper, O, Merrlllos coves  coveersnrencs
Dental rubber dam punch, Rix and Smith..
Deaka, F. J, REDDOKATID. ooierinnranss sennsnsnnsn
Diamond-«cutting machine, H. D. Staver,.
Diamonds,ete,, polishing, 8. D, Stover.........
Ditehing machine, F. L. Delfer.............
Door hanger, R, L. Glean, o
Drip pan for barrels, D, M, Halght,....
Electric machine, T, W, Livingston..
Elevator bucket, O, W Clark (r).....
Elovator, hydraalle, C. W, Baldwin (£)... w.oos
Engines, expansion Jolnt for, H. M. Durphy....
Equalizer, drafs,C. C, Hewitt
Equalizer,draft, A, Meharry,.
Fan, K, RoDISOB. ..cvvnvinvrnne
Faro register, H, Pottin .
Featter renovator, A, Carbonow. ... ... ..
Feonce, portable, Cuykendall and Kellogs. .
FIAY: Bi BORIGROLIN: cocvsei aicsatn sNnabtehnrn
Firo arm, breech-loading, W. R. Pape....
Fire arm, revolving, B. T, St . .oviiiein vrveens
Floek-outting knife, W, I, Swan

Forge, portablo, J, Iay liss
Fork, carving, B, Richmond .,
Fork, potato, 1. W. Trussell
Fork, weft, C. H, Warfield...
Frult erate, 8, Hughes...
Frult jar, J. Haines, R
Farnace for pulverulent fuel, M. Perret
Furnace for steam bollers, J, Q. C. Searle
Furnoace heat regulator, A, O, Norcrom.
Furniture tip, Lloyd and Coogan

Game apparatus, O, Oberly . covriiins snrerersnnnnn
Gas, making, Weber, Herzog, aud Schuesaler.....
Gas generator, carbonle acid, M, W,
Gas lighter, Faloon and Iseminger
Gas purifior and regulator, L. E. Fia
Gasrogulator, M, ToumlmIn, . oot vnnrv vnssans
Gate, automatie, W, A, Baker,
Goar, frictlon, F. SImmons (F) .o iienmeiesennnse
Glass, rolling plate, Cassidy, Ford, and Snead....
Graln scourer, brush, H. A, Baroard,,,
Grater, nutmeg, 8, W, Gear.. ... ..
Hameoe tug and buekle, G. W, Haslam
Hammer, taek, W, G, AVOry. . cooues
Hammers, die for making, 1. W. Kip,,
Harneas, J. Fischor
Harness pad, K, F Beek
Harvester, A, Hart, Jr ., §

........... 19,488

Harvestor, cotton, W, 1, Pedrick, . Lnan
Harvester dropper, J. A, Coulter, . L1
Harvester rake, i, J, Sliveroa'e,., FRELN
Harvoster rake, E. WIHOOX, .o iiiiiivn ves LABns
Heater and purifier, water, J, L, Wiaston, LA
Hook, mousing, N, K, Johasens, ... ..ov.s wee 175,008
Hoop poles, splittiog, G, B, Selden. ... e 10,504
Horse-hitehing device, A, K, Francls. wes AT, 8
Horse power, W. Deering (r). . a

Horseshoeo, H, Gourdler.,....... .. ...... 1
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. 195,4
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Insect pawder

Juok, Mittog, D, Woeabidioo .o
Jaek, tting, O, T. Weleh, ... A
Journal for machinery, ¥, Boulen). Jr
Koy fastoner, A. W. Sporry........
Ladder, fiveman's, A, Willls.., ...
Tadder.step, O, KRR ...oooannne

Laatern. slgnal, G.J, Cave..... ...

Lead traps snd bends, waking, T. ¥ E{c\cnum
Leathot-skiving machine, E. B, Stimpson
Look, reversible, E. A, Kimball
Looket, A. W, Phersan....
Locket, D. Untermeyer
Mateh splint, G. Hargroaves.
Meoat, preserving, M. Mége
Meter 8ial, water, D. O, Taslor..
M, grindiog, S. I'. Webber
MU, grinding and grist, W, Sprague
Motlon. transmituing rotary, Mgoall e al... ...
Motor, spriog, B, Rhett, ...
Mowing machine, W, H, Seymour,.
Nail extractor, L, 1), Browne
Nuoedle eyen, polishing, Wheeler of af,
Nut loek, A. W, Barlingame
Nutlock, O, P. Cobb. . .ooiiine -
Organ case, G, Cook ...
Organ reed, Lo K. Fuller,.
Organ stap actlon, recil, 1i, C. Nicholas
Organ valve, reed, H.K. Walte,......
Oven doors, Mage for, A. Wemyms.
Overalls. G. R Eager..

LW

S (N U
. l?i.ﬁ“

15,400

Paddie wheel F. W, I\anl-rll 15,408
Pall, dtuner, J. H. Sullivan.. e 13,063
Pantaloons, pressing, W, H I‘nltfr-on ....... wes 195,098
Paper dag, waterproof, A, 8, Dennwson.... ..., 150,40
Paper basket, A, A. Whevlock...... 19,81
Paperdox, H. B, Heyl, . ooviienns 135,456
Paperbox, O, A _and A, 8§, Whedon.. « 195, 5%
Paper boxes, etc., forming staples in, H R, llr)l 155,457
Paper for boxes, ete., cutting, H, R, Heyl,, L1488
Pavement, N, Cro®s, .. .... «oovvivsvnnnnes . B0
Pavement, concrete, J. R. McClintoek. .......... 135,96
Pavements, crossing for, Abdott and Cranford. .. 135,519
Persmmbalater handle, G, W, Mardble. . oooovuvines b % 1 v
Planoforte frame, C. F. Chickering.., . o 135,286
Piasolid automatic prop, D. P, Ramsdedl . 105,50
Pickel-pomnticg machive, J. H. Whitaker,, . 150
Plorfor ocean traflic, H. O. Haughton.... 135,241
P machine, C. W, Le Count, R osny

Pipe. smmoking, R, S, Mannin, < 15540
Pipes, making curved lead, G. W. W lrxo « 180,90
Plasteres’s halr, package of, W, Adamsosi........ 135,404
Plow, B, A . J, ATIDMIODR ..o coaninne oo sevs suns 135,80
PlowJ. T, WRLKIDS..ooocaceceesarosas conasnsnnnres 13,311
Plow, corn, L Miller.... ... casssnssassse 155,851
Pacumatic siguals, A Chambers, 135,621, 135,822, 173 423
Pocket dook and beit, M. Simon, da P -
Postape and revenue stamp, A, © Pmrtu-r ...... 135,242
Press for domestic use, J. and [, MeCoy.......... 155,09,
Press, rolary, canceling, T.and M. Leavitt..... .. 135,50
Privysest B, TARDET. .o oo eviirrerrivee . .- 15,
Palp sereen cweaner, H, Holllng worth - 195,56
Pamp, H. C. Hart 135,246
Pump, scid siphon, F, \k‘huh . 15,09
Pamp and fire eog ne, K, Pbodr- - 175,802
Fump bucketl, chain, W, Cooper.,..... 175,40
Puzzle, educationsl, ¥, Stefger............, 138,510
Pyrotechuie signal. E. F Linton . 195,000
Pyrotechnic star, E. F, Lioton... . 195,80
Quadrant, I, T, Bustin,..... . 198,06
Radistor, steam, J, O, Cope.. .ovevvne oo, . 180
Raflway croming guard, McCrea and Croon,..... 195,008
Rallway frogs, gosrd rall for, J. H. Lakey ...... 19,07
Bxtlway ralls, drilliag, C. D. Holcomb, .........., 175,88
Eallway ralls, makiog, J, Beese.. ..., 195,00
Rallway sigual, Catersor and Brotz, . ... ... . 13,00
Ballwvay switeh  C. W.Jomes ..., ... ... ...... 1=
Ratlwsy traln brake,J. D. Batler, ... ... ...... 15,414
Rallway wheel, A, Atwood....... AT
Rake, G. Hawley........ cccaaees vre 113,050
Rake. horse bay, Gleason, mmlnon tnd ﬂndley 175,409
Rake, horse hay, B. Owen.. « 1B
Rake tooth fastening, J. Bhrltood AN
Befrigerating spparatus K. Knott ..., . 195,008
Refrigersting process. 8. D, Loust....... ........ 13,
Refrigerstor,J H, Wickes, . . 18,00

Eeln bolder and whip -wkn J. W, wrddrl.. :
Hheumatism rewmedy, J, F_ N, De Huh
Hoof, C. M, Warren,.
Bootf, metallic, G. Hess,
Roof, siste and shingle, C,
Raofs, batteolng for, K. M. © -mnlnu..
Roofing tlle, C. M., Warren.............
Safe. Areoroof. T, Heloewan. ..., ...
Sanding machine, J. H. Baker,

Sash Palance, W. K, Facer............
Baw, K. M, Boyuton, .
Saw. C, Disston (r)....

ll Warren, .

Sawing wmne.w 8, Saundars,....
Sawing macuine, circalar, J. T, M-lv-
Soales, weighion. 8, 5. Hitcheoek ., ,, ’
Serew blanks, cle,, thresding, G. 1K, Clarke
Sorew.entting die, J. F, U, Rider,,
Beaming manhioe, Wilson ot al, (r)
Feparstor, eockie J. M. Farrell

Bettae, T. 8. Beout ........

Bewer trap, ete, 0. J lhuhr.

Sewing machine, J. A, Houre

Sewing machine coster. Selmen & Myvrs
Sowing saehine trendle, W_ . Stewarnt
Shapiog machine guard. M. Nansen

Sheep shenrs, Brown & #olton
sheet metal, strslyhtening, (
Shoe (astening, €. Mayrels
Skatter and door fastener |
Sleve, Saxaend, H. Praner
Sign plate, J, Cooonr

Skate, W_H. McDonaM

Sxirt suprorter, C. 5. Chaflen
Sprisg. colled wire, A. B. Stavens
Biamp cancel foed device, ¥. Myers
Stenl, ote, w

Toeker

Marshall .,

B Kegers

. Cmpresieg.
Slerastype mold, &, D
Biila, V. Besamont Jr
BUlteh ripper, G. 8. Georgs

Siluze, cooking, A. V. Kiet

Table, frontag. Z M. Hidberd
Tabie oF desk, Yecordiog & A ¢
Thlll enapilag. T J. Jou
Thill enspiing, Q. MHice

Talll conpling. W,
THimbie, B, J. Lada
Tire-upsettiog machine
Tolwcon, eurlog, J
Top and whirligig, «

Niiugs

I

-
*hiphery
L

N, Opix
nubined 1t

Kooh

w
N Garront

179,904

17m,%
198,00
195,288
1.0
15,

1.00%
19,
195, un
179, s
199, s

w

Scientific

Torpedoes, C. Nelson (r)

.................. 0[.’!. 7016
Toy popgun, C, Reer..... oo V0000
Tram staft, M. Mathieson, . o . AP me
Tabe expander, O, wusord.... . 118,816
Tubos, rodnelng dlameter of, ¥, I' )l Tn-\rr JAnan
Umbrells, Lo L, Treman. .o oo 190,07
Valve, governor, J, D, Mirscle, AN
Vehiclo spring, T, ASop.... oovens 19,519
Vehtelo spring, 1T, 1. Holmes, . oo e
Vetfole spring, Whitncy & Storm.. 158,M1
Vehicle-connecting springs. T+ pllﬂ. I\ly ), T3
Vestels, course indioator for, E. N. Nash 1848
Wagon, damping, J. W, Dunn,, Wssyediasoses 198,
Wagon, dumping, 8. B Stoward. 190,55
Wagon, dumplog, J WOTH cdsacostoanstongsosssses .
Wagon, extension, 8, Dynes woe 195,488
Wagon seat, J, l\lmr ....... . 1., ’h'

Wagon, apring, G, 8. Hamlin,,
Wardrobe, A. Van Wie
Wash stand, poriable, B, Wright

Washers, forming spring, W, Metealf, ., 1.
Washing machine, W, C, Mackitdge.. 1A
Washing machine, J. LOBBYOAT, .. ooooiviiminrinnes 155,45

R L R

e 135,63
135,3%
175,505

Washing machine, M. V. Ssunders. ...
Watches, winding, B, Charles
Weft fork, €, H, Wartleld ,..... ..
Welly, valve -~uu|-h-r foroll, W, wmkm
Whiletree, W, O, Shadboil
Wind power mu'lnlne. H. Woodrufr
Wind v heol, W, King......
Windmil), €, F. A, Leatx
Windmily, J. T, Vernor.,
window bllnd, J. W, Bnn

Wire, cotting snd hcndln‘, A G, l.lﬂoy
Wookwashing machine, F. J, Sargent
Wrench and bit stock, W, ¥, Cross
Yoo, ox, J. Q. COIUBS ..o wivinresnnrnens aunen

DESIGNS PATENTED.

9,163, 0,160 ~Exanoroeey. K, Crisind, New Haven, Cr.
9,155 ~OLook Cases . —E. J, Faroum, Slog Siog, N Y.

9,165 —8rove.~C. Harris et al,, Cinclanatl, O.

2167 —~Tyrn.—J, K. Rogers, Brookline, Mass,

8,165 ~Bapax.—W, Seully o al,, S1. Pan), Minn,
2,169 —Surein, ~A, Weldmann, New York city.
170 —Suawis. —E. G, Andrse, Philadeiphia, Ps,
2171 —FLao HoLoee, —E. Cundey, Philadelphis, Pa.
8172 —~Croans. —It Gellhausen, Red Oak, lowa,
2,173 0,154, —Basixs.—W. Tweeddale, Brookiyn, N. Y.

[A copy of any one of the above patents may be had
byremitting one doliar to Muxx & Co., 37 Park Row,
New York eity.)

SCHEDULE OF PATENT FEES.
On each Caveat,...
On each Trade mark,
On filing each application for a Patent (17 years)
On Issulng esch original Patent...
On sppeal to Examiners-io-Chlef.....
Om appeal to C \ of Pat
On spplication for Relssue...........
On fling s Disclaimer. .. coouoeeennas
On an application for Design (3 yean
On applieation for Destgn (7 years).,

Onwplluuon for Duun ad nu'l)..

“\dmtismmts

-B;ck Pago == «««= §1.00 2 line.
Inside Page =« «=+= 75 contsaline.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press, Adver-
tlsements must be recelved at publication office as
carly as Friday morning (o appear (nnoxt {sue.,
l?l.xzz‘“ O?P‘PCROLIE NAW,
Finest nn uuk Wor

L L L T )

v('.(':?:‘u" '{m‘ﬂ &Tt 1277

(¢ o }:vq, !lne-lu Warrnnted as re-
resentod
Send stamp lor r’pllu cueahr
and Illgst for
BRACKETS, nuxm !N'l S.
FRAMES, &c.

TRUMP B&()'ﬂ. mr
liminguon, l'el

(l OULD'S SHAPER

2 BEST IN MAERKET. \lllll \ J.
e ROLL SAW PATTERNS.—Send % cents for Nos, 3,
730, 89, 35, 90, 111, 195, 198, 207, Value, 50 cents
INPEESRION PAFER (4 cOlors). 25 conts
L. H. RUSSELL, Stratford, Conn,

STEAM ENGINES FOR SALE,

I offer the following vory superfor Todd & Rafferty En.
nes for sale at greatly uced prices, if disnosed of be-
ore the Ist of May to save removal, viz, : One 15x36, one
1ix1s ---vmlll) ane 12xM, one 113234, one 10x%4, one nm
one x16, one 4x10 on les, one 8xif, portabie one Sxio,
aoable hofsting: nll first vlass and mnrvly noew., Also
varfous wzes and Kinds of Botlers, | will also furnish
spocifioations and estimates for sll Kinds of rope and bag-
ging machinery, Bend for descry lerclrculu and price,

Address
g Barelsy 5t ] huw ew York, or Paterson, N. J,

G A“F.l SOROT, .
$8 Hw -orld I M. lH" 2 ER, # LY mtm‘vaor‘l‘cI.‘:..

JOR SALE~Two 1st olass 5 {n, Shapers, n ln.xﬂ
fl.; 24 In x50t 16 In, x8 £, Plansars; 200 |

Hammers

45 Beekman 8t

<5

11288 n, Coriias K y P J
X [n Coriiss Engine E. P. mn.,um

DVERTISERS DESIRING 10 REACH Coux-
ruy readers can do so In the cheapest and bnl man-

ulmi one or more sections of Kello » Giroat
per L) ﬁunnud

4

ner by

sta and siae Divisions, For
e and coloved map, nddress A, N, KRLLOGG, ™
Jacksun St , Chicago, 11

\\/ ANTED~ A steiotly reliable, Intelligent man,

who has & genoral knowledee of machinery, ss
foreman and to run A machine for waterproofing cloth,
&e, Address, with references, siatinge p.nlfu!ln a1
saperience s and salary santed MASUFACTURING
COMPANY, PO, Box @4 New York

VOMPRESSED AIR MOTIVE POWER.—For

J particnlare of the most recent practice. send Moeats
for BCIENTIFIC AMERICAN St lll’\u\ Nos, |
snd 3, containing 3 eagravings of the ressed
Alr™ Lactmat!ves In use st M unnel
Warka, with v!lu cn ne, rh.

N THE CAU SES OF ) KNOO KING IN HIGH

* Com
Gothard

(

3 FAESSUNE ENGINES, Ny Joshus Hose, With
Mine Eogravings, A veloable practical treatise  Price
O centa. Contiined In Xos. 1 and 1 of “ Keleatific Ame.

rican wapplement,**
BOWE ARYDLY

o be had st this ofce, and of all

HOITLER AND PLYYL
LCoveri

Baves ¥ par cent In
Also Munufaoturers of Reoflng \ln‘l‘rrlnl-.

Ashestos Felting (o,

J10 & 322 Vront S, nr. Gouvornour 8, N. \

fuel

[ MONEY

Amervican,

Reh'l(-u(,(, Book
For Inventors and Mechanics,

OF 193 Pages,

This 1s & valuable Httle book, useful for fnventors,
patentoes, miechanics, and others, It contalns the patent
laws of the United States complete, with directions for
obtaining patonts, trademarks, cayeats, deslgns, copy-
rights, and forma for teansferring, by asslgnment and
ficense, part or entire Interests In patents, [t containe
the census of the United States, by States and Territo
ries; and contalns also ongravings of 150 mechanical
movements, which will be found convenlent for all me.
ehanies and Inventors to have at hand for reference. A
more valuable compiiation of rare and uscfal (nforma.
tion has nevoer been condensed (nto so small a volume,
or gold st so cheap s price, Price, by mall, 25 conte,

Addross i .
Munn & Co.,
Pablishiers SCIEXTIFIC AMERICAN

Nound in oloth, glit edges.

The
PORTABLE STEAM

HOADLEY
ENGINE.

OAANLD VW

THE BEST »+° MOST ECONOMICAL ENGINE o+

THE J.C.HOADLEY CO. LAWRENCE,MASS.

OUSBROLD ORNAMENTS. By George
Hopkins, per conulmn‘ directions for the
cany mnu!nclun of & great variety of beautifuol ob]ecu
ar the adornment of the parior and the home, of w
t

M

Price
AMERICAN SUPPLE.ME NT N

To be llld At thin
offoo and of all News Agents,

0.7,

i all atyl
Brainard Milhn% Machines &5 ie'
l" Send for circulars to B, M, M, CO,, 181 Milk 8t,,

Boston, Mass

Wm,

RUGG & RICHARDSON, Man-

s m\nenmuon :

Male or female. Send your ad-
.--lumbuﬂnbﬁu

s month
‘U r.'s Green-
mm. ow York,

Nﬁwyon.;r,@m.lzs

A ELIND & lwulll wanted ‘;o in

'p?rmnogtlln nll cx’pe%lgn‘ .pgll:.
iog our 000 & _.rj_‘; i
m "Va A mmﬁ'fi"‘lu.

It Pays 10 Adverise.

Every business man sdmits the necessity of sdvertis.
Ing. Al who bave wried It know the advantages and
profit of so dolog. But It is not all who sdvertise that
do It sdvantageously, and In the most effective aanner,
1o derive the greatost beneft for thelr money. As &
rule, It s the best economy to advertise what one has to
soll or wishes to purchase, In papers having the lurgoest
ofrounlation among the olass of parsons Iikely to he In-
torested n the articls, Partles having Manufacturing
Establishiments to sell or lease, or who wish Estimstes
made for Constructing Bridges, Dams, Iron Bullidings,
Furynces, Hoating Apparatus, Steam Engines, Bollers,
Wood and Iron Working Maohinery, Agricultural Im-
plements, or Contracts for Engineering Works of all
kinds, will And that 1t pays to advertise in the SCIEN.
TIFIC AMERICAN,

The value of the HCIENTIVIC AMERICAN as an ade
verusing medium eannot be over-ostimated, 1t goos
fnto all the machine and workshops in the country, and
in taken at the principal thrarios and reading rooms in
the United States and Earops,

We Invite the attention of thowe who wish 1o make
thelr business Known, to the snnexed rtes:

DO YOU

‘ X tﬁ} nog

. A new mode of se

mnur-omrz“Nonn need

ity

TR0 PR, vt noswwed $L00 a Hne, ®
Inxide Page. ... $ J6 a tne, INRN
Business and Personal.. . 100 a Yine, RERRROX

Engravings may head sdvertisoments st the sams rate
per iine, by measurement, ws the letter-pross. Adver.
Usements must be recaived st the publiestion oMee as
oarly sa Friday morniog to appear ta noxt lesa,

1f anytbing s wanted in the mechantoa! line, advertise
for 1t tu the SCIENTIFIC AMERICAN,

If one has & patent or to sell advertise In
the SUTENTIFIC AMERICAN,

et by

Next 1o the BULENTIFIO AMERIOAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT han the largest ofr-
culation of any paper of fia class The BUI.
PLEMENT s & distinet publioation from the SCIEN.
TIFIC AMERICAN, and has s large ofronlation other
than among the sabsoribers of the regular edition,
Terms for advertisiog are very low, sa '(lll.'lx
Back Page, tinded Cover, .. . 35¢. a Nne,

Iniddo FOQO.....oooivives: B0, 01 Mnr‘} llllll‘!'lOll.

Disocunt for large space, and 1o quertierly sdveriiser

Address the Poblishers,

Munn & Co,,

87 Park\Row .lo' York,

[APRrIL 29, 1876.

REVERSIBLE
HOISTING ENGINE

FOR ALL PURFPOSES
§¥" Cheap, simple, durable, and effective,

LIDGERWOOD M'F'G CO,, 165 vearl St N Y

A MONTRHApents vanlo:ivrn.

where. Rusiness honarable and frst
class. Partioniars sent free, Address
J.WORTH & CO,, Kt |/H||I “n.

OCIPEDE OARRIAGES, OF L [GHT CON-

stroction, fast speed, Worked by hand cranksg
nu. by foot tresdles. {lvatrated In SCIENTIFIC AME-
RICAN SUPPLEMENT XNo. 5. To be had at this offics

Frice 1) cents.

and of all news agenta

THE IMPROVYED
Aller, Ua Liberty st,N. Y,
ExaGiNes AND BOILERS,
SAFETY HOISTING
Ho. AN BROADWAY . NEW YORE.
we are desirous of renting for a term of years the Brass
ISHING ROOM 32x9 feet, with 11 lathes and sl appli-
order, and ready for lmmcd ato work ; hoth rooma hested
a low price, with ample time
" unoxrollv a8 a distributing polnt Iabor cheap and
be made on premises. API' y
OME-MADE TELESCOPES.—Directions for
-nno lllwul BUPPLEMENT, to bo had st this office,

eney,
Norman Hubbard,
Pulleys, Shafting and Hangers
Machinery.
Brass Groods.
shops therein, consisting of MOULDING HoOM 35xis
ances for fipishing >dl in the bDest manner. Any re-
team, To the right parties, we will sell the PAT.
For an enterprising man or men, this Is & grana oppor-
abundant, Weare now openlli o’ our lron foundry and
DETROIT IRON AND BRASS M'F'G CO..
thel nstruction, with
r col 01 -
and of nil nows agents.

9 to ¥1 Pearl St.. Brooklyn, N ¥
BOLR MANUFAOTURER,
a Specialty.
OTIB, BROS, & 00
Having booght the ** DETROIT NOVELTY WORKS,*'*
feet. with § melting furnaces and large core aven—FIN-
quired power can upplied, Everything s in good
SRNS of o full line of stesm, gas, and water goods at
lunlly for chﬂng in & paving bualneu The locality
machine shop »o that a fui Cast [ron Silingy can
Detroft, Mich.
t of tabes,
wcu Contained In No, | of So1ex-
1 1A
SHHFT\)PL LE D 1AL

COUPLINGS ET.C

In Stock, and for Sale by
WILLIAM SELLERS & €O,
Phllu!olpnh and 79 Liderty -n wNew York,

P

Price lists and p
and Merphine nanit abwolmely aad
ycu-a.haam v
hmm

WHI P PLE’S
Patent Door Knob.

A ed Bronn Medal at the Amerfcan Institute Fatr
for 1874, B‘ o conslder this mothod of
fasten! great lmpmnmcm over any-

ut 1t obvistes the use
mnhu‘ 10 sait

COHI'AN
pers Bt,.

. Carl-
L

ESSONS IN MECHANICAL DRAWING.
lfll:rome-orc w llnel.ord This excellont se-

TIFIC wmﬁcn sn'ﬁ’t.'n\m:?' puiary o e

e o TR T

%Ng 0 OF paper may ls:dly

learn, tte most ab
trations ror sll descr] ruwhg. and will form
tAe most ralwabdle

aswell ax Wdl-m 'l oeris No. 1
SCIENTIFIC AMERICAN SUPPLE 'ﬂ'
umu will be

th . T

orth to Lhe
early cost of the r. 'hm
i1’ be Hiastrated by s on teaa rhai KR

SC lh
nled

series
'l

<t
SURFLEMENT, T

ment will, .luu c:raol-'
m

SGIENGE REGORD

F'orxr 1876.

This work is Just fresh from the press, and wl
the orders which had accumulated bave boen
fillod; and the publishers are now ready to recelve

groat number of engravings, Hlusteating new dis-
oonrln. nonl lnnulonl. ote,
b mven’ 1

e e B
e ok i Lo

*ﬁm"é’m

S HYGIESR
YBION,

AXD ucuox.oor.

..” " ‘am""ho gllm | llfwm

o“lli.

106G

$10 for the
”.‘o"

tivo volummos, 1572, 1§70, 1674, 1875, and 1570, The five
volumes comprise u brary of fuformation which
every student or man of soionoo should preserve,

MUNN PUBLIsHERS,
b 1 Park Row,

Wew York oily.
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TRADE ENGINE.

Nolsclem ll —Pertoc
l:‘ c‘t:rkmu-np—m llchl par

Rn 6 Indicated
mvu 00 f' y
u‘gv Attainable rn-ulf'" b mﬁf-

:lcx:nrlk -Y({'r‘l:‘{ih.“&oul?lo ‘?n the
"for Price List and Ot

& Hrnoney
RODR M'¥'a, Co.,
Dayton, Ohlo

o e T T T

BA"KRIM. OﬂthCAu’ AND MATERIALS

or single, with B luum von. for Nicker:
Gom, a nm mnn 'rno .
mﬁn‘( :d" &vm g a&w&:b“ “.

Hustrated cn-lono sent lm
Per day st home. Sampies worth §i

35 to 32 s'rnuoutoo Portland, Me,

To Phlladelphla "‘m

wor, hom w polnt in l). 8. ou

A R R Mu m llno
0 auh [y .dm". l:-?:‘
for mmmpm An,y

\Vall St. Caricatures.

A NEW BOOK. 4§ PAGES, contalning 14 engraved
lu-u-nuonl. 'rru INFORMATION FOR ¥TOOK AFROULA-
Lf heo\'on 10 centa; paper covers, free

m|l Tlf BRIDGE .(.0 Bankers and Drokers,

Water  Wheels.

ffol's Im-
Tarbine
ater Woeels in o

new
Anest ever whlt-h«i. con

Freientific

gmmma

l’ATEN'l‘ SCROLL SAWS, |7

our specialty ﬂoroll n Pand Baws. Over 0 M
chines {nuse, M FERIOR TO ALL A\D LKSS rmcn
CO l MAN. KGAN & CO
, 4nd & Central Ave., Ginetanats, O,

STEEL CASTINGS.

Sollaand Homogonoous  Quaranteed tenstle strongth, &
tunn to square (noh, An Invaluable lulml(nlo for oxpen.
slye forglogs, or for Cast Lron requir! ﬂ.l-%r“% wLr -:

g K(.

Bond for eiroular snd price lse to C
VABTING CO,, Kvolina 8t., I'nlisdaciobin

pLANINN"’Mmc“'”“MAcH‘”ES&c
BENTEL MARGEDANT & CO.

HAMILTON, OHIO.

FINE TOOLS

For Machinists, Jowelers,
Amnlm and others, Also assortmen
and steel inn h&pllu. W FRABSE & CO R 82 Chat:
ham 8¢t., N, le agent for the new screw stock,
With Disston's
Saws.

Trade T LARGDON
RE 110 .

MIT, X CO.,
Mlllnn Falls, Man.
g~ Send for Clr

cular,

OR SBECOND HAND MA(‘HINERT—A | A
HILLS. 51 Cortlandt t Btreet, New Y G S SRR et

Model Engines.

Complete sets of

Castings

talniog over® fine |

AMATEUR WORKERS

Rareand FanczWumls

Can find everything they desire, and four books of
Beautitul Designs.

Send 8o, stamp for our new and enlarged Catalogue and
price list (4 edition just issued) o

GEO. W, READ & €O,
156 10 200 Lewis 81, foot Sth tosth 8¢, K. R,

Bolllnger’s Patent
Turbine
WATER WHEELS

AND

Mill Machinery.

§¥™ For Clroulars, addross

YORK MANU I"{J ‘I? .
Water
»

Pa.
Elevatorq.
107 Lake St .‘(‘m'c'.uo' ANy
FRICTI)f QYSI3RS
FRICTION HOISTING ENGINES.|

56 Iuk 1"!-" New York.
FORGT WAMMERS ) AND FRICTION (D rmissis aco )
l',l‘AxY/ PULLEYS F'IVt.‘|vA‘\/l ‘

N, Y.

MPORTANT FOR ALL CORPORATIONS AND
MAXY'O OONOUKRNS, - lhu-rk' Wa lnm- 11
o Detector, capable of ll‘nunln oonkro Lthe
motion of & watohman o; pulmlnlun sl the differont ste-
tons of his best, Boead m © n ular
P, 0, Hox H7H, Bost
&'h !*lﬁlu‘u ('n‘drul lmhnrmrr & Co,, uﬂ‘--"\"!‘
wat declded ton my favor x'; 10, WG4, Proosedings
have heoen commenced ut‘nu mhnuunl & Co. for se
tng, contrary to the order of the Court, snd cepacially the
clock with & serios of springs In the cover, and markes
Fat'd Oct. 0, . Persons nlu1 thess, Or any othm
cluu‘:‘lnlnu\n. on my Pstent, will be dealt with sccor

H.W,

Anbostos Hoofing, with the improved White Ashestos
Fire Vroc outiog, for stoop orfist IL:.;l-ln-ll:lhlmlc'n
Asbostos ool Conting, for old Leaky 1

Anbestos Coment for ropairing Leaks on l.nul-
Asbeston ool l'ullul. for Tin Hoofs, lronwork, &
A ¢

ll‘tuhiuu n
fene Yermin Proot Itnluu .\1.

"l ulhlu.: ¥

||... . wA 1o roady LOr use, s oan be

plled by any one Bend tor Femiphiste, ' I':t.-'l‘n‘.‘
H W.JOHNS, 87 Maiden Lane, N.Y .,
Patentee and Manafaciurer Estabilishiod 1

PUNCHING Forthe et 00l CROPE;

& PARKER FHES CO,,
MipnLETOWN,

DROP PRESSES.

PATENT DOURLE ECCENTRIOC UOKRNIOK
l Manufactured by THOMAS & HOBINBON,
patl, O, Send for Clroulars

CUREE GIFY
Address 17, 8

BHAKE,
Ulnoln

of & Plano for distributing ooy otraulars
Praxo Co,, MO Brosdway, New York

l REDGING AND DITCHING MACHINERY

l' wi estensive, and sucoessful wachi
be&y o) operation st Lake Fueine, With
by 1afls, showing construction, opers

Hriesss M) A hust
upat the subleot Lun
\uh,. AN SUPPLEMENRT No

e had ot this ofoe abd of sl

By M. A
oA f and wuable
talned In SCLENTIVIL
2. Price 10 cents
News Agwnio

for making small
Mode! Steam Engines 1! bonJln #troke, price $4:

ditto 2 In, bore, 4 In. stroke

rice §10, same style as cut,
Eareka Foot Lathes only ) liars. Gear and
Parta of Models, All kinds of S8maill Tools and Mate-

riala, Tllustrated Catal e Free
_UOOD’(UW & WIGHT. AN. a Cor‘nhlll. Boston,Mass

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Send for lwe. DAVID w.ﬁoxo. Successor to
Worcostor, naa.

LUCIUS W,

IIB CENTENNIAL IVT'P.'RNA'I'I()\ AL EX-
HIBITION OF 1570, —~The fuli History and I'rogress

of the Exhibition, maps of the grounds, engravings Of
the bu'ldingd, news and accounts of all the most notabie
nh ects, are ;‘3 on woekly in the BCIENTIFIC AMENII-
N BUPPLEMENT. Terma. §5 for the year: single eo-
plu 10ets To be hiad at this office,and of all news agentsa,
All the back npumbers, from the commoneemont on Jan-
uary 1, 1570, can be had, Those who deslire to PoNtoNn n
cum[;.lr(o and splendid Tilustented Kecord of the Ceonten-
{al Exposition, stiould have tho SCIENTIFIO AMERI-

LAN hUl PLEMENT,
PATIENT

OLD ROLLED

The fact that this fting has 75 per cent g
strength, s finer Ania and is troer to gage, than any
other In userenders it undoubtedly the most aconomical,
Wo are also the sole manufacturers of the CELENAATED
Cou.nu' Par, Courtixo, and furnish Pulleys, Hangers,
oto f the most lpproved styles. Price list matled on
-pplluuon o ‘: '8 & LAUGHLINS,

r‘aﬂueet. 2nd and sm Avenuu Pittaburgh, Pa,
al Street, Chieago, 111,
B~ Btocks of thias Bhl!l!n‘ in store and for sale hy
¥ TLLRR DANA, & FITZ, Boston, Mana,
GO, PLACE & GO, 131 Chambers 8t M.¥.
PIRHCK & WHALING, Milwaukeo, Wia

ACHINERY OF IMPROVED STYLES FOR
lkln;{ BHINGLES, HEADING, and STAVESN;
also GAUGK LATHES for TORNING HANDLEA
makers of Law's Pat,
chine, Address

hnlr
hingle apd Heading Hnwlnﬁ Ma.
‘l‘l EVOR & CO.,, Lockport, N. ¥

HOW MADE IN

10 HOURS irom
Cider, Wine, Molasses or Sorghum, selthous unmg druge
Addréss  F. L. SAGE, Springneld, Mass. Name Poper.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle subatances to

lny m-lnd size. Also, any kind of

for RoADS and for CONORETE, &C,
Addnu BLAKE CLUSHER CO.,
New Haven, Conn,

8 —Instant Reasr and SURE solf-onre
w fent FREE. I huve no humbug medi-
W. PUTNAM, 95 Eant Brondway N. Y

cine to sell, F,

$1

n day at home,
terms free.

Agents wanted, Outfit and
TRUE & CO., Augusta, Malnoe.

PATENT

and )Ioldlnx uumnu. Gray and Wood's Planers, Se

olil and other wood-wor n.enum

8 A.WOOD'S ubmwco §9 Liberty S¢. N
Ilonul

Send for Clrculm. ete, 1 12 8Bigh S,
e Gutta Percha

and INDIA BUBBER tmponcd and for sale by
GEORGE A. ALDEN & CO
ngress St Bowo- Mass,

IKDIA RUBBER,

For Inventors an Trade, made {nto an pattern &
sbors potice, by F o am:m'te. Oold Be. New Tork.
& Estadliabed in

‘Vim sell those lm»cm-;u
'l'woo'!'l. ndred and ::n:;
Dolla .boeu we _employ no

agoents lnd allow w0
dealers—they muu out of
m twi

the
|ufy yon i by far the strongest
% make tiia statement
o prore tlm our 5 years' warrant
guarantees our gmol
equal to any Plan wn
world st any price, If yon will send
for our Catalogue, containing over
1,000 names and uoldene« o ;ro-
mlnc-nv. oftizens everywhere,
have bought our plants during the
st soven years, you will be sure to
nd pome of them st your very door

in your own or some ning town, To WHOM IT MAY durable, or pmon-mr-
whare you oan see and try our Pi- coxceny. — We have superior musica qualf-
ANOS, ¢ send them everywhere nsed the U, 8. Planos

for trial, Plosse stale where you for the past six yoars, Led 6 " LELAND
aw this notice, Prrrmivmins S v ovv Horsa

New York,
Sept. 15, 1874,

We have two of
them In our public
pari

In oar opinion
there Is no Plano more

Addross;, United luu- Plano Co., 810 Broadway, New York,

THE

Bigelow Enmne

The Cheapest and Beat Portable
Engine offered to the Publle,

Price, 4 Horse Power.
wlg "

" “" "

Price of Kiationary Rogines:
Wilhout Bollers,

d llono l'o'er | 3

o 18
‘I oy Iluno l’n-er - zs
o1 o

Sond for lllulll'llod llrtuw
and Price List,

) K

K AGENTHE WANTH u Famples sant froe by
()OOO mall, with terms o |lru rom §8 o B0 per
day T'wo sntieely ua-t .rlhn ble as four 1.1
dress N0, WHITE & lll . Newark, N, J

BEAUTIFUL EVER-BLOOMING

.ROSES

Mt Bosea, suliable l..r munmn.n fowering,
Ly matl o\ rodid varietios,
3 ll

20 de. 84
I,. eaoh, ad -Iu Allm.r’i!
’

n
rembum Rosn 10 svery dollar's warth or-

Hond forour vew GUIDE TO ROSE *l L

e (romm oyer

| |( B, asd oo 00 Nnest soria o are
Amerion, and allow pur
o0n selections .N-ul.l-rlr
DINGEE & CONA

, Wesl Grove, Uhestar Co "

l TDGE'S FOUD POR INFANTA & IxvALIDS I the stand
ard proparation of e kKind In England and \lnuh.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCORIPTION,

Cold Rolled Shafting.

LT SN SUOTLIIon, SR, o

GEORGE PLAOK,
1 Chambors & 109 Hoado 8., N, ¥, OlWy,

W ted To Manufacturers and Patentoos—Use.

an “*“ful patented articles for manufactury

suftable for sale by hardware dealers, Csah will be ,mJ

mr teats, or sdvance made for my‘n, Address ¥
r , oAre PRATT & Co., Bufalo. N, V.

lrh. TOLL-QAT" f;".:f.,""" SUNL LTO0 | AD

om bleats t
fAnd! Addross with stamoe K. O, Aln fuﬁ:ﬁ." ! ‘.)

Boult's Patent,

Roverse Motlon
Faneling, Variet

Moulding “n

Dovetatling
Mucohine

outs Fanels u,
ALY design or
Myle of mould in
e solld wood
With neatness
and dispatoh. s
. frm .|...
Bhaper K

A Bor -1]
Moulder

oon goners)
Dovelalling with
thiek or thin
tuits Sunple
Durable, and Egosnd, - i

™ Bend  tor
Bample of work

Improved Rolid Bteel Cutters for
sl Ninds of Variet Mouldury
;nml:» 0 order, aod warraiied
ay the

U MACHINERY L0,
“ll ‘l’.h. ‘irf\
'I‘mt MAGNETIO ENOGINE AND
BATTERY, for running Sawing Nnhmu wu
tala’ and Jewslers' Lathes, Printing Presses, Yuw .
Mowing Parior and Charel Orgnas, or working an b‘
rhlnny that oan be maved by "lu-‘--y ¥ oot MPLY
DURANL ECONOMICA Local Agenis wanted I
wvary town sod ul’ Yor elreulass snd l'"" et
addross, with sta HE BASTET MAGNETIC KN
GINE CO ., 1110 Chostuub Strest, Phalladelphia, I's

EAGLE FOOT LATHES,

With Saroll and COtroular Saw  Atiaoh
menis, Blide Rest, Tools, &0 also Small
ln.lno I:ll-u Motal Mand Maners ‘
lulul walgne, superior Andah i '
Our pow uh)ugua donor!
nnlMuurlool noecssanry for .A-
sour or Artissn, Bend fo 7

'UMH::I'..'UU".

& Matohing,

He saw
sohlner

J
¢ ing
u’ﬂ'x\a"’n{: Nltlt' e ’1\_‘.“"

Pamphiet and

BANTET

o — W —

[11 Iuy"u

BrAmS & GIRD[RS

FI'HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Arotijtects (s ealled
o our improved Wrought-Iron Beams and Girders (pat-
onted), in which the corpound welda between the stem
and fanges, which have proved so objectionable In the old
mode o munuurturinn are entirely avolded, Waare pre-
pared to furnish all Alzes At terma as favorable as can be
obtalned ¢lnewhere For descriptive lllhuFrnph. -dnlrv_n
Carnegle Brothers & Co,,Unlon fron \lllll llulmr:h s

(‘IIN ULAR BAW MILLS, PLANERS, AND UTHP.I’
! Wood-working Mu-hlm-r?' ‘made by 8, HEALD
BONS, Barre, Mass, FPrices Send for ciroulars,

CELEERATED "FOOT LATHES.

Foot Yower Back-geared Screw
Lathes, 8mall Hand and Power Plan-
ers for Metal, Small Gear Cutters,
Slide-resta, Ball Machines for Lathes,
i Foot Berof) Bawy, light and heavy,
] Foot Clreular Saws, Just (ho
N thing for nmnatenrs and arti
wans, Selling every wncrc Send for
Hiustrated ( llnln

. H. BALDWI?

R A Vervalen's Brlck Machmes

Made at Haverstraw, Rockland Co, Making nln.
tenths of all the Inrlvk used In the “mlr bwnd foreircular,

FOREIGNNI"ATENTS
THE

anonl-. N.H.

CENTENNIAL

There Is no doubt that our Centenninl Exposi-
tion will attract to our shores multitudes of repre-
sentative people from all parts of the world, and
they will take home with them many of our best
{mprovements to introduce Into thelr own manu-
factures.

An unusual opportunity will be offered for sell-
ing to these poople such forelgn patents us have
been seoured on good American (nventions in the
rospective countries from which these visitors
oome.

At tho reduced prices for which patents are ob-
talned abroad, our people will lose » chance not
likely to ocour again, if they do not avall them-
solves of the opportunity of securing their inven-
tions in foreign countries at onoe, so as to have
their patents ready to negotiate the coming sum-
mer.

For cost of patenta in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

37 Park Row, New York.
Braxcu Orrice, cor. F and Tth Sta.,
Washington, D, C.

Mum & Co’s. Patent Offices.
Established 1846.

fhe Oldest Agency for Soliciting Patents
in the United States

YEZARS

MORE PATENTS have beenn secured through
this sgeney, st bome and abroad, than troogh any other in
the world.

They cmoploy 88 their asslatants & corpa of the most ex-
perienced men s exsminers, specification writers, and
draftsenen that can be found, many of whom have been s
lected from the ranks of the Patent Offce

SIXTY THOUSAND
themselves of Munn & Co's servions In axamining Welr in-
venticns, and procuring thelr patents,

TWENTY-NINR KXPERIENCA,

Inventors have asvalled

.

MUNN & CO_ in connection with the pabiieation
ScrEnTirie AMERICAX, contd oXMnine Inven E
confer with Inventors, prepare & n SpeciBontions ad
ssalgmmentasttond to Aing sppiications n the Patent OfMce,
paying the ypovamment foes, and wateh escu oase step by
step while pending before the axaminer. This b dose

through their branch office, corner ¥ and Tth streeta, Wash
ngton. They also prepare and Ml caveats, procure desiy

patents, tradamacks, and relssies, attend to redected cases
(prepared by the Inventor or othor atlorneys), proeure copy

rights, attend to Interforences, give
matters of infringement, frnlsh coplva of patenta, and, in
fact, attend to every bimnoh of patent businesa both in this
and In forelgn countries,

A special boties s made In the SotexTire Avencax

all Inventions patented through thid Agenay, with the name
and reabdance of the patentee.  Patents are
pert or whaole, to porsons attrscted to the invention by sach

written oplnwns on

oftvns o, In

ot
Patents obtatned In Canads, England, France, Belgium,

Germany, Russia, Prassia, Spain, Portugsl, the Britheh

Colontes, sd all other countries where paletita e
granted at prices greatly reduesd from former mtes.  Send
for pamphiot portalnlng spevially to feelgn patents which
Males the cost, time granted, snd thoe reqguirement for each
country

Ceoplen of Patenta,

Personns desletng sny patent ssued from 1596 to Novem
bee 84, 18T, oan be supplied with offclal coples at s rea
sonable ooat, the price dopending upon the extent of draw-
loge sl leagth of spectDentiona,

Any patent lsued since November 37, 1867, st which
ume \he Patent Office commonosd printing the drawings
and spectiications may be had by remitting (o this ofties N1

A copy of the ciato of any patent lsauod slnce 1504 wiil
b Mraishel tor §)

When ondering eoplos, plesse 10 remit for the sune s
sbave, and stale name of pabmtes, Hie of tnvention, and
date  patent

A pumphliot containing the laws sad Ml dirvotions for
obtaining United Btatos patenta sent fve. A hamdsaioly
oound Neference Book, gllt adgen, conlalos 140 Pages and
any engravings aod tables tportant to svery patentes
and meehanie, and (s & usafal handbook of rebervnce for o
erybady. Price 95 centa, mialled free. A ddress

MUNN & o,
Publiabers BUIENTIFIO AMERIOAN
87 Park Row, N, Y.
Baawon Orvos—Corser W and Tih Mireots,

Weabingwn, D. 0,
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Engravings may head advertisements af the same vale
perdine, by measrement, ar (he letter prom. Ad-
pertisements must be received ol pubifeation ofiee ar
ecarly as Friday morning to appear in next tewe.

THE ALLEN COVERNOR

Russzty, (Corrox) MILLA,
Prysocre, Mass,, March 3, Lns

8. N, ALLex: Your Governor has been attached to our
Qorlles cagine over one yoar, and has given perfect sl
afaction. The engine sas naver governed uniil yours
was attached, although we have tried thres of the heat
Kind of Governors known, When steain or work yarfed,
the speed would yary, and we could nnl' run onr looms
A Aversge of 10 ‘l'h per minute, Since n-lna,nnv
Governor, and solely on secount of the perteot ol
ness with which it holds the sngine and mwaghinery, we
are enabled (o run the 10oms regularly 112 pleke par min -
IO, MAKING AN ACTUAL INURRARE OF OUR REXTIRR FRO-
PLOTION OF OVER KIOUT rER ORNY, Your GoeVernor
SAYES oAl SAYES Wl saves care and labor of the eng!
neer, and produces more goods and better goeds 1
have timed the engine a hupdret times, and sever Toand
It Lo vary in tho Jeast, 1t is the honest truth that the
Allen Governor holds It exactly on speod

L, C. KING, Superintendent,

W1l pay for themselves evory Tow works or months,
Grea! numbory of themn are betig sold aven o thess dull
thnes. We gesire & good, reaponsible, first class frm of
Engineers or Machinise in every city where we are not
represented, to sell these governors. Persons ting
EOVernors, of desiring to set as seiling agents, m
dress STILLMAN B, ALLEN, toston, Muass

IT PAYS

ALY SWArt man who wishes to make $2,000 a year on &
sMALL capital, to commence In our line of pusiness
Roofing is n Speclalty. There I _no one In your
county who carries on the business. You can learn It
in one woek by studying our (nstroctions, which we send
to all who ssk for thetn, Any wad baving $100 eapital to
start with, can purchase enough material to roof ruREE
ordinary houses. The sun realized from sale sad profit
ou this supply, sdded to the regular pay for abor as
Boofer, showd smount to not iess than §200, Axn
cxpert man could xastLy do the work in nine working
days. Two persons Of small means ¢an joln together 10
advantage: O¥E canvaming, while the OTHER atiendas 1o
the work, Send for our Book of Instructions (FRex, if
you write AT OXCR), and sTUDY It, Ask for terma.
you sre upable to advance the money, present the mat.
ter 1o the principal storekeeper 1IN YOUR FPLACE, and
talk 1t over with bim. He will be 6LAD to furnish the
stock ang PIvinE the profit with you, We will guarsntee
the territory to the ¥imst responsible applicant. Ad-
dross NX. Y, BLATE ROOFING CO., LixiTep, 8§ Codar
B, Xew York, and mention **Scientific American.'’

EXHIBITORS at CENTENNIAL,

Don't £0 to the u%nue of sending an employee 1o a'-
tend t0 your exhibits, a% Jou cAn haye it thoroughly
done by W, B. HASENPAT, Boom & No. 2238 Walout
st,, Pallsdeipuis. Correspondence solicited and refer-

ence furnisbed.
2 2 { Boston, Mass., $1a year;
Scientific Fanner, 1 l:r.c:r:nun.('m. 4 re’;um

E. Lxwis Sronrevaxt, M.D,, E, H, Lussy, Editory,

o2 LATEST IMPROVED

THE

MACHINERY,

For Manufacturing SPOKES, HANDLES, AND HUBS.
Address J. GLEASON, cor. 24 & Dismond Sts,, Phils.

COLUMRB APOILER RRESERVER,
THE ONLY PREVENTIVE OF INCRUSTATION
AND CORROSION~ s = -

RKS

COLUMBIA CHE MIC AL W

RON BRIDGE BUILDING—A complete de-
scription, with dimensions, working drawiogs, and
&gup«ll:c- of Girard Avenue Bridge, Pnlladeiphia, Pa
ith foundations of ;n‘lerl. Ten oograviogs, Price 0
cents. Contalned in Nos. 1, 2, and 4 of SCIENTIFIC
AMERICAX SUFPLEMENT, 10 conts per copy. To be
had at this oftice, and of all news agents,

IGHT GREY IRON : . A. BROWS,
LS FINE BRARS Ga,stlngs. Buffalo, N. Y.

TRADE
MARK,

The Standard—Best Stock—Finest Finish,

MANUFACTUXED ONLY BY

D. ARTHUR BROWN & CO., Fisherville, N.H.

and Bhaped Dismond Carbon Poluts, fndispensable for
Truelng Emery Whoeels, Grindstonos, Hardened HSteel
and Paper Gslender Hollers, Drilling, "lnnlug, Moulding,
254 Sawing 8tone. J. DICKINBON 64 Nassat 8t,, N3,

Address JOHN A, AOKBLING 8 BONS, Manufactur-

%‘l;'b, "llruuuan.lw);o il,', or lnnl.!lmny l}.. New York,
cols an or conveylng power long dista ’
gend for Circular. Mg oo Mowiopmery

Working Models

And Experimental Machinery, Metal or Wood, made w0
order by IO ¥, WERKEN, 8 Conter h, 1 ¥,

POPE'S
RIFLE AIR PISTOL

Bhioots darts or slugs » distance of 9 foot
perfectly scourate
Price §5.00: Niokel Plated, 86 (0,
$7" Iuvatusble for target practice

Harvard Pocket,
CIGARETTE ROLLER, $1
2 f;h,:"" by wall on recelipt

POPE M'F'G CO. A5 Migh St,, Bostan, Mass.
§&™ Bend for Circular, &

[APrIL 29, 1876,

DETAC

DW|IAVE

Wheels and

Positive transmission.
Stands Exposure.
Noiseless in service.

Is « Profitable Substitute for

BWART

J. C. COONLEY, Prost,
No, 110 Lake Stroot,
CHiCAQO

are the Jargest in the United States. They s
Mtistones, Portable Mills, Smut Machines, kers MIE
Ploxs, Waler Whrvll. l’nllj % and iunﬂnl. spocially
sdapred to flour mills, Beod for catalogue,

’ J. T. NOYR & BON, Buffalo, N, ¥,

Niagara
SteamPumpWorks
EsTABLIsHED 180
CHARLES B. HARDICK,

No. 28 Adamns Ntroet,
BROOKLYN, N. X,

" '

Portland and Keene's Cement.

From the best London Manufacturers. For sale by
JAMES HRAND, 55 Cus 8¢, New York,

A Practical Treatise on Cement furnisbed for 35 centa.

" For snowing Heat of

Pyrometers, ove., no: bt ries,

Friction.
Tension.
Stre

‘tehing.
For carrying Buckets and Attachments it has no equal

Adapted to all kinds of Machinery. F

MANUFACTURING

A. A. POPE, Bec'y,
Cor, Platt & Elmore Btx,
CLEYELAND,

Boller fiues, Supor-Hoated Steam, O Stillr, &c.
HENRY W, BU L

LELEY, #ole Manutacturer,
140 Brondway, New York.

INTHIS COUNT
SPEED ONLY 100,

TS'FORCE BLAST BLOWER
AP T

THOUSANDS IN USE BOTH

‘HABLE

Ll

Attachments

Runs Fast or Slow,
on all size wheels
Runs Perpendicularly,

Belting, Shafting, Gears and Ropes

'‘inds various uses in Mills, Mines, &e,

8% Plans for any purpose furnished on application. “&a

CO.

B. B, TUTTLE, Troas.,
71 Drondway, Room 40,
NEW YORK,

YOGARDUSR PATENT UNIVERSAL EOCEN-

) TRIO MILLS—For grinding Bones, Ores, Sand,0Md
Crucinles, Fire Clay, Guanos, Ol Cake, Feed, Corn,
Corn and Cob, Tobscco, Spuff, Sugsr, Balts, Roots,
Spices, Coftee, Cocoanut, Fiaxseed, Asbestos, M
eto., and whatever cannot be pround by other milis
Also for Palnts, Printers' Inks, Paste Hlacking, ete
JUHN W. THOMBON, sucoessor to JAMES BOGAR
DUS, corner of White and Kim Sts,, Now York,

PERFECT

NEWSPAPER FILE

10 i

The Koech Patent Fila, far preserving newspapors
magaxines, and pamphlets, has been recently lmpruvo«l
and price reduced. :ubﬂcrfben 10 the SQIEXTIFIC AxE
RICAN And SCIENTIFIO AMERIOAN SUPFLEMEXT can be
supplied for the low price of §1.50 by mall, or $1.35 ax the
office of this paper. Heavy board lldﬂ;_lnxrlpuon
*SCIENTIFIC AMERICAN.' In glit, Necessary for
every ono who wishes to preserve the paper.

Address MUNN & CO.,

Publishers “ SBCIENTIFIO AMERICAN,"

RY & EUROPL.

o200 REV 7e- MIN
SAVES I{L&LFTHEPO\V]‘:R ysep ay BAN,

PH&FM.ROOTS MFRS.CONNERSVILLE IND.
S.STOWNSEND 3I.LIBERTY ST.N.Y.GEN=AGT.

American Vehicles Wanted in Germany.
£#" Manufscturers are invited to send [lustrated Catalogues and Price List to C., 521, care of
RUDOLPH MOSSE, Frankfort-on-the-Main (Germany.)

;Machinist’s Tools.

New and IMPROYED PATTERXNS,
Send for new {llustrated circular.

Lathes, Planers, Drills, &ec.
ot "“""”“”""&-‘23‘.'"‘.5?.?(’;‘2;.:

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't.  J, M. ALLEN, Pres'L
1. B, PIERCE, Sc'y.

YOUR GARDEN.
Now Is the time to get the best books about It,
HeXDERSON'S GARDENING FOR PLEASURRE,Post-pald §1,%0

FoLLen's Sreawnzery CoLr

Youwill Aind all the above very use

trated Catalogue of thelr Rural Books (free toa)
ORANGEJUDD COMPANY, 243 Broadway,

by 0

Yy and valuable asthe
Spring comes on, Send also to the Publishers for an o
leants),
ework,

| Onambers AL, Now ¥

GREO, PLAUE, .40t

SHEARMAN & ILLES 100 Areh 55, Phlladeliphin
CC.CHAMIPLIN Lake 81, Chiong
{OoxX OO P10 N, Main Bt St |
5 1) Fan Francls
hridgeport, (or
janlans .
. Grand Rapide, Mich
W Hox M, Columbnas, Ohlo
DAILEY & WILSON Loulxyiile
MACEY, DROWN, & BWEENKEY Nushyille
GEO, PAGE & CO s N. Schr 1., Baltim
E, ANUREWS Wiliam i, P»
HOWARD & MeCOOS et .
ERIE CITY IRON WORKS Chiare '
MIDPLETOR BRO'S nia, Ga
K. T. KENNEDY & CO cont 8t John, N, B,
Genoral Agents for the Emery Wheels and Machiinery
of THE TANITE €O, Stroudsburg, I's
c‘cng10~ " Lowent [vised sad B ENT S
= Do Your Own Printing!
- Prese for eards ., nve

Lasger
Bastoces Men &1
[ o e anl e
‘ri- s Amatewr Mrinting.
\ and maks mensy faet ot
o “0) Sy 1 tw - for fall eata

1 prvese ym ete, 1o the Manufaitarer,
KELSEY & 00, Meriden, Conn,

PORTLAND CEMENT

o Walks, Cisterns, Foundations, Stables, Ocllars,
Rridges, Reservolrs, Browaries, et

fomie 10 conta for Fracrical Troatise on Coments,
L. MEROuANT & Co,, Th Houth Bt,, New York

A WEEK w0 Ageots 014 & Yoang Maio & Fo-
s 77 male in Qielr loeslity, Terms & OUTFIT FREK
Addresa ¥ (): YI(.'I\ ERY & CO.,, Angusta, Me,

To Roofers, Builders, & Property Owners.

A complete Roofing for 83 per Square, durable, eco-
notmlical, and fireproo!, Seca for Sampies and Cireulars
¥ H MARTIN, General Roofing Materials,
. 7 alden Lane
P 0. Box 484, and 5 Liberty 8t,, . Y.

DITCHING AND EXCAVATION.

Machines from two horse power upward—digging all
sizes and drmmwurlu‘f from 80 to W0 per cent—aiw-
ple, easily worked and kept in order. For Clrenlars,
address RANDOLFH BROS., F. O, Box 239, or 111
Broadway, New York,

Upright
Stationary Engines,

Strong, Slmple, Safe, and Ber-
viceable!
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

CREW PROPELLERS, THEIR SHAFTS AND
L) FITTINGS. By Hsmifiton W, Pendred, M. E. An
able treatise, she the present practice, It sdvan-
t;fu and defects. With 35 res, ce 10 cents, Con-
talned In )'lo. 4of SCIENTIFIC AMERICAN SUPPLE-
MENT. 7o be had at this office. and of all nows agents.

OF THE
SCIENTIFIC AMERICAN,
. FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishors of the SOIENTIFIC AMERICAN
beg to announce that on the first day of January,
1576, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the now volume more attractive and use-
ful than any of its predecessors.

HEXDERMOX'S GARDEXING FOR PROFIT.. e $11.% B

Rox's PLAY AXD PROFIT IX XY GARDEX. 1 nw = To the Mechanic and ya’“‘fadum
QUINN'S MONEY I¥ THE GARDEN....oveees + g% | No personengaged in any of the mechanical pur-
ParsrY's FRUIT GARDEN...... *+ #2350 | suits abould think of doing without the Screx-

TIFIO AMERICAN, Every number contains from

Furren's SMatt Fruir CULTURIST. .. ..o é $1.%0 | gix to ten engravings of new machines and Inven-

Furren's GRArE COLTURINT wee Y ML3 | tions which cannot be found in any other publica-

GREGORY ON BQUASIER. ..ovveavnrers e, M | tion.

Rivan's MiXIATURE FRUIT GARDEN..... - fl.w SCIENTIFIC AMERICAN isd

HENDEnsox's PRAOTIOAL FLORIOULYURE ¢ $1.50 tn'::x:nh of Popnl‘:r Solcno‘o. thehll 3 “? to the

Rox's MANUAL ON CULTURE OF SBMALL C Arts,
Faurre " .50 | Manufactures, Inventions, Agrioulture,Commerce,

and the Industrial pursuits generally; and it is val
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the

BARTFORD, CONN,

m / 1 1
l'odd & Rafferty MachineCo,
MANUFACTURERS OF
The celobrated Ureons Variable Cot-Off Kngine; Lowe's
Patent Tubular and ¥lue Bollors; Platn Siide Valve Sta-
tHonary, Holsting, and Fortable Engines, Bollers of al
kinds, Bteam Fumps, Mill Gearing, Shafiing, &o., 811k
Tow Oakum u.gumf. Kope, Flax,and Hemp Mnclx(nun
Au‘c-nl'q for the New {aven Manufactaring Co.'s Machin.
Ist's Tools; for Judson's Goyernors and Btop- Valves;
Bturtevant Hlowers; and Differontisl Fuolley-Blocks,
WAHREROOMSE, 10 BARCLAY STHREKT, NEW YORK,

WORKS FA I!L_ILHUH. NEW JEHSKY.
DAMPER AXD LEVER

REGULATORS B B 8 T GAGE COOKS,

MURRILL & KEIZEIL, 44 Holllday St Balt,

BCALK FREVENTIVE. JOS. G, BOGIBJ1 CO.,
Madison, .
B Bond for book on Bo ler Incrustation,

Those nro the Lost
2 RlN a::)ldmort cconlumlral
) s, Impervious to
STE mpoess, beat and
i cold. Bend for sam-
les to B.E. HALE
: CO,, 60 and 88 Park

M Placo, New York,

YHE NATIONA
Steel Tube

Varax
Cleaning, TRD
Boller Jury &
bes. (LN

(_#gl?;:wd by U, 8. Navy. Forsale by aealers, Sond fo

L
eaner.

Iar,
RON-OOMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “ ATR SPAOE" INPROVEMENT, | " he “ Sclontific Amurican” is printed with

Baves 10 to 20

or pont, CHAL 0,
Lis TOOL K oth ALMERS BPERCE CO

t.o N.Y, 11202 K, 2nd Bt,, Bt, Louls, Mo

l OGERB' TANNATE OF S8ODA BOILER

Library, and the Roading Room, Bach volume
contains hundreds of Notes, Rocipes, and Sugges-
tions, and Advico, by Practionl Writers, for Work-
ing Men and Employers, in all the various arts.
TERMS OF BUBNCRIPTIONS.~POSTAGE
FAID BY UN,

One copy Belentifio American, one m'%w
Ono copy Sclentific American, six months. . ,88
One copy Belentific American,three months 1,
One copy Scientific Amerioan and one copy

Bolentific American Bupplement, both

for ono yoar, post-pald. .. ...ooooeiene
One copy of Sclentific American for one

year, and one copy of engraving, * Men

of Progross” .........ovees BSREN 10.00
Ono copy Sclentifio American, onoe yoar

and one copy Sclence Reoord for 1870.... 5,20

Romit by postal order, dmft, or eXpross.
Addrees all lottors and make all Post Office or-
ders and drafts payable to
MUNN & CO.

27 PARK ROW, NEW YORE,

7.00

L BNU JORNBON & CO'S INK, Tenth an.
u....?.',‘ﬁu.'f l'nlhdo‘ohh. and 59 Gold 8L, Now York.
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vol. XXXIV, -No. 19,
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NEW YORK, MAY 6, 1876.

$3.20 per Al---.
(POBTAGE FREFAID, )

IMPROVED AUTOMATIC SMALL STEAM ENGINES.
We bave from time to time, during the last few years,
that if some one should producs s really good
nnll engine at & moderate cost, the sales would amply re-
pay the outlay. Our suggestions have been responded to
from every part of the country, and we are enabled, in this
pumber,to present to our readers some fine illustrations of an
‘engine which, although small apparently, possesses all the
features of & first class motor. It Is made self-acting as far
‘a8 possible.
Fig. 1 Is a verileal central section of one of theseengines
and its boller. The latter is of the vertical tubular type
‘with the fire box eccentric to the outer shell; from this fire

ibox the products of combustion pass up '.hrough tubes, u'

ishown by the arrows, into & space beneath the feed water
heater, which is above the boller, and thence through drop |
tubes and up the smoke stack, as shown in Fig. 2. Fig. 2

is also a vertical section, cut perpendicularly to the axis of the | ‘

crank shaft and at right

sngles to the plane of Fig. Fig. 1.

1. There are air spaces in
the base which prevent the
radiant heat from burning
the floor, on which the ma-
chine wmay be placed with
no other foundation. The
engine is of the slide valve
type, the cylinder being
located in a large exhaust
jackes, and that again in
the feed water heater. The
exhaust steam, therefore,
not only prevents radistion
and condensation in the
cylinder, but also heats the
feed water. There are two :
pipes for conveying the ex-

haust steam from the
_jacket. The pipe, H, ex-
-through this all the water o
+of condensation may be re- -
ymoved, while the larger
jportion may be allowed if
‘necessary to escape,through
ipips, I, into the smoke
;stack, and force the draft. !
JDry exhaust steam is, g
itherefore, always avsilable
1o force the fire. The ad-
wantage of locating the
tfeed water heater on top of e |
ithe boiler, and making it a e
ibase for the engine, is ob- H : )
wious, &s it protects the ‘

wngine from the great heat
wof the boiler and saves all
radiation from the top. The ' ,,}
cylinder is 34 inches in di

ameter by 4 inches stroke; ‘Iéf; J,
the crank makes 300 turns G
per minute. The speed may, ¢ z

bowever, be changed at
will by changing the ten-
sion of the governor J y
springs., The feed pump S
is cast in the crosshead K 1
slide, and is inside of the i
frame, giving the engine a 25

neat and uniform appear- bR

ance,and it also enables the

belt pulley to be placed very

near 1w the pillow block bearipg, It Is provided with a
safety valve, E, baving & handle to turn the valve in its
seat at each starting, thersby preventing it from ever be-
coming cemented down or stuck, Ol cups, gege cocks,
and & glass water gage are slso attached, The boller pres.
sure Is kept uniform by an sutomatic damper regulator.

A novel and imporiant festure about this engine is Ita
governor. We believe the presant is the first instance of &
small engine being provided with an automatic variable cu'-
off, the governor operating, ws in the largest and best
machines, directly on the point of cut-off. The economioal
advantages of this system are too well known Lo be recapit:
ulated here. The object iy attained in a direct and simple
manner, no perishable belt belng used. Two honvy weights,
which constitute the balls of the governor, are placed in.

deof the fly wheel, and revolve with if, the centrifugal

orce being balanced with sultable springs, which may be
adjusted st will, as shown in Fig. 1. The welghts are at.
sched to u bell crank, one end of which extends centrally

and embraces s sliding cam, attached to the main shaft in
such & manner that, while it is free to move In the direction
of axis, it cannot turn on the shaft but rotates with it. This
cam has two projections corresponding to the up and down
stroke of the epgine, as shown in Fig. 2. The advancing
faces of these projections are parallel Lo the axis, and open
the cut-off valve at the same time at any Iateral position.
The slide valve is made to cut off at § stroke, and zhe rela
tion of the projection on the cam arc to the eccentric is such
that, on the closing of the port by the slide valve, the bal-
anced valve, G, is opened, and & full boller pressure is let
into the the steam chest, which is very small. The valve,

(G, only remains open during the time that the follower is
resting on the projections. The terminations or receding
l faces of the cam projsctions are cut spirally in such a manner
that, when the weights, A A, sre thrown outward by s too
rapld motion, it brings a shorter portion of the projections
beneath the follower, and thus cuts off the steam at an earlier

Fig. 2

: | ‘\m

WS WA

turns back to the tank from which the suction Is taken. In
this return pipe Is placed a globe valve, E, with & sliding
stem or spindle, which extends downwards and rests on the
top of 1he shell, F. When the vaive, E, isopen, itis obvious
that no water would enter the boller, as it would discharge
back to the tank ; thus,when no water is being pumped lato
the boller, the pump is pot lisble to become filled with alr,
but is always ready. The sutomatic part of the device re-
Iates wholly to the opening and closing of the wvalve, E.
When the pump Is working, it has to discharge its water
somewhere ; and if the valve, E, is closed, itsonly discharge
is through the other branch and into the boller. The shell,
F, belng full of water acd ofl and securely sealed, It forms
a little boller of itself; and steam is raised in it by the water
falling in the maln boer ard thus allowing the steam to
displace the water in pipes, K and L, when the heat of
such steam is rapldly communpicated to the water in the
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shell ; & pressure is raised, the elastic steel tap is expanded,
which closes the valve, E,
and the water at once enters
the boller; when sufficient
water has entered, it closes
the pipe, L, and soon fills
the pipe, K. Then the
shell, F, cools, a depression
takes place, and the relief
valve, E, is opened, which
at once allows the water to
return to the tank and not
enter the boiler, Whea it
is desirable to take water
from masins which bave s
pressure in them, then the
pipes, I and J, may be con-
nected to allow the water
to circulate when not going
into the boiler, Should a
larger amount of water be
required in the boiler at
any time than that due to
the hight of the pipe, L,
then the globe valve, B,
msy be closed; and the
pump will throw its whole
volume into the boiler, and
it may be controlled in the
usual way, by closing off,
more or less, the angle
valve, A, This feed water
regulator is perfectly reli-
able, and in practice does
not allow of a wvariation
greater than the internal
diameter of the pipe, L (%
of an inch )
B Fig. 4, page 200, Is a view
of a noiseless, automatic
pumping engine, using gas
or coal as & fuel. It is
automatic to a remarkable
degree, the pressure, feed
water, and fire taking
care of themselves. They
are highly finished and
very neat in appearance,
the boiler casing being 16
inches in diameter and 36
inches high; 25 cubic fest
of gas per hour pump 250

TATAY. BE,

MAXIM'S AUTOMATIC STEAM ENGINE,

polntof the streke, Should the speed diminish, then the
springs press the welght inward and allow the steam to fol-
low the piston for a distance due to the work being done.

This governor muy be spplied to u larger class of engines,
and would prevent wire drawing the steam and its attendant
Joss Lo & very considerable extent, Moreover, it is free from
the dengers Inherent to all governors requiring a belt to
drive them, since the belt Is liable to break, slip, or come
off, and thus allow the engine to race, to the great danger to
life and property, as many accidents attost,

One objection ralsed against small engines is the constant
watching 1equired to keep the right quantity of water In
the boiler

Fig. 8, pago 200, Is n view, partly in section and partly in
elevation, of an Ingenlous automaiic feed attached to these
engines. The feed puwp Is of the ordinary solid planger
kind, with suction on one side and discharge on the other,
There are two branches to the discharge, one of which

pusson to the boller through the heater, and the other re-

gallons of water 100 feet
high, or a larger quantity
to a correspondingly less
hight. This pump Is very light running, and is practically
noiseless, making less oise than & sewing machine. There
is both an air chamber and & vacuum chawber; thus all nolse
from the impact of water and its dissgreeable pounding in
the pipe is avolded. With coal as & fuel, it is provided with
alarger pump, and raises thrice as much water per hour us
with gas, Fig. §, page 200, is & vertical central seotion of the
gas-burning pumpiog eogine. The burner isa double ar-
gand, with 60 No. 60 holes, being the sswe size and once
and a half the number used in a common argand as used
for illumination. A represents the safety valve, B the
heater, C O the boller, D the counterpoise of float; K opera-
tes the boller feed, G G are the pendent tubes, filled with
water and forming a part of the boller, H the burper, I the
valve for automatically controlling the fire, by means of the
piston, P, the lever, L, and spring, M; an inspection of the
engraving will enable any one to comprehend the rest,
Fig. 6, page 200, represents a small oscillating engine, on
(Continued on page N0.) 4
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Scientific dwmervican,
DARWIN ON CONSANGUINEOUS MARRIAGES.

given rise to more scientific discussion than that of the in
termarringe of near relations,
those marrisges no sinister results, others, on the contrary,
affirm that they are fraught with the gravest daoger to to
cloty, and that the offspring are, as a rule, disposed 10 be
lymphatics, deaf mutes, idiots, eplloptics, or sufferers from
some one of the maladles of the nervous systems, Variouy
investigations have been set on foot from time to time with
a view of reaching some definite datn on which to base a
general law, without, however, attaining the desired objeot,
A Inrge number of Instances of marringes between first cou.
sing were at one period collected in France, among which
wero some terrible examples. In n Protestant family of the
Isle de Ré, three brothers married three sisters, the parties
bearing the above-stated relation. Out of eighteen children,
the issue of these alliances, but one was exempt from infirmi
ty; of the others, some died young, and the rest dragged out
wretohed lives as Idiots and invalids. On the otber band, a
French physician, Dr. Bourgeols, gives & history of his own
immediate family, in which there were records of seventy.
four conssnguineous marriages, not one of which resulted
in misfortune to the descendants.

Some new investigations on this important subject have
recently been undertaken by Mr, George Darwin, the son of
the celebrated naturalist, and carried through in a striking
and novel manner. The questions to be settled were, first:
What is the rate of consanguineous to ordinary marriages in
the entire English population? And second: In asylums for
jdiots, denf mutes, and the blind, what is the proportion of
inmates, who are the offspring of consanguineous marriages,
to the total population of the institution? It is clear that, if
the second ratio should exceed the first, danger in con.
sapguineous marriages might be inferred. If, on the other
hand, the ratlos should appear (qual, such allinnces might
be consldered as free from barmful results.

In beginning his work, Mr. Darwin counted all the mar-
ringes announced in the Pall Mall Gazette, » London jour-
nal, and especially noted such as were contracted between
persons of like name, regarding such ss takiog place be-
tween first cousins, and intending to use the data as a basis
for his calculations. The objection, however, at once sug-
gests itself that many persons have the same name but are
not at all related to each other; but this Mr. Darwin fore.
saw, and provided for. By consulting the English census
of 1853, which showed the frequency of different family
names iu Eogland, he discovered, for example, that out of
every seventy-two persons there is one Smith; out of every
seventy-gix persons, one Jones, and so on. Now by the law
of probabilities, which teaches that & composite event has
for probebility the product of the probabilities of the events
of which it is composed, the chnnee that one Smith marries
is 1, and the chance that he will marry another Smith, not
& relative, is lq )Xo, or oyloy, evidently a faint shadow of
probability. Similarly, that a Jones will marry another
Jones, not a relative, the chance is ;bw. Mr, Darwin cal-
cu'ated these probabilities from all the well known pames,
avd doduced from these the chances of the less common ap-
pelations. Then, by taking the sum of all the probabilities,

Za | he found that the chance of persons, of like name but of dif-

ferent families, contracting marriage is only about1in 1,.
000, & probability s> small that he considered himself justi-
fied in neglecting it; and thus he substantinted his first as-
sumption, above-noted, and was led to conclude that in Eog-
land the proportion of marriages contracted between cousing
(of any degree) of like name is sbout %« of the marriages
in general. It now remained to deduce the proportion of
consanguineous marringes, when the two parties bore not
merely the same but different names,

First cousing may be divided into four olasses: 1. Child-
ren of fathers' brothers; 2, of fathers' sisters; 8, of moth-
ora’ brothers, and 4, of mothers’ sisters  If these categories
wero all of them equal, then the ratio of cousins of like
names to cousios of different names would be about }. Such
an assumption is untenable, and very many cases can be
cited where it would be impossible; therefore the investiga-
tor is compelled to resort to actual statistics. Mr. Darwin
prepared questions which were answered by the members of
283 families; and from the figures thus obtained he deduced
that the ratio of first cousins of the same name to first cou-
sins of different pames is about }. But so hypothetical n
conclusion needed more direct confirmation ; and therefore
Mr, Darwin distributed another set of questions, in which he
asked to be informed relatively to the marriages between cou-
sins which took place among the neares: relatives of the
persons addressed. The results thus obtained confirmed
the first ones, and the investigator was able to affirm that
the sought-for ratio is comprised between }{{ and }$4.
Applying this to the proportion of marriages of the same
names, a5 previously stated, Mr, Darwin obtaing the response
to his first question, namely, that in England the ratio of
murringes botwoon first cousing is between £ nod 8 per cent
of all marringes occurring.  Other though more limited re-
searchon, by meann of genealogioal works and records, con.
firmed the above result, and showed further that in London
the rtio falls to 1} per cent, while In the rural districts it
rises Lo 24 per cont, Among puopie in good clrcumstances
It renclies 3} por cent, and among the titled aristocracy at.
tning its highent igure, 44 per cent.

The second portion of Mr. Darwin’s work consists in re.
sonrches made in about twenty insane asylums, and In &
number of institations for deaf mutes and Llind children.
He obtaioed Information relating to the families of 4,822
Idicts; wod out of thin large total he found that but 170 mar.
risges betweon first couslng hnd inssne Issue, or from 8 to

There are fow questions in social economy which have

While some attribute to
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4 per cent of the total number. The families of B dent

mutes (so born) contained but 8 (or 2 per cent) marringes of
first cousing. This ratio Is founded on too few a numbsr of
observations to merit complete confidence ; but such ay iy iy
it is far from being unfavorable to consanguineons muz
ringes

This is the present extent of Mr. Dirwin's Inbors; and ),
acenmulation of future researches will, of course, place them
in more definite shape, As far ns can be now Judged,
would seom that there is no such serious danger attendpyy,
upon consanguineous marringes as has been staied and popy.
Inrly believed. It is a misfortune that the suggestion of iy
John Lubbock, relative to adding & question regardiog cop.
panguineous marringes to the queries to be annexed to thy
Fnglish consus papors of 1871, was not adopted,since the sty.
tintics thus obtained would havo been of great value in My
Darwin’s hands, Mr. Darwin'’s investigations, lzowanr, ars
remarkably bold,and ¢ riainly hisdeductions in lhobeginnlu‘
are ingenious. Besides, in common with all similar wark,
they add to our knowledge of the science which under)ies
the welfare of the community ; for it will be evident thay,
should such researches eventually prove that consaoguineony
marriages are dangerous to posterity, it then becomes the
plain duty of society, for its own preservation, if not to in.
terdict them, at least to prevent their occurrence as muck
a6 possible,

- A —
AN ENERGETIC EMPEROR,

The Emperor of Brazil (or rather Dom Pedro de’ Aleantara,
ns he is registered in the book of arrivals at the Fifth avenus
hotel,and as he prefers to be ealled, seeing that hie travelsasa
private gentleman), together with the Empress and suite, ar-
rived in this city on Saturday, April 15, and, after & stay of
some forty-eight hours, departed for Sin Fravcisco. Brief
as this flying visit was, it has been amply long to demon-
strate the fact that the sojourn of his majesty in this coun-
try is not going to involve n repetition of the ovations which
‘were accorded to the Prince of Wales and the Russisn Grand
Duke. Not that Dom Pedro does not merit, or would not
under other circumstances receive, the grandest welcome we
could give him ; for as a potentate he outranks both the above
dignitaries, and as & man he is immeasurably their supsrior;
but he wishes it understood that his imperial paraphernalia
are all left behind in Brezil, and that here he is simply Mr.
Alcantara, Therefore no one need lock for a royal progress,
for they will be more likely to meet his majesty ensconced
in a street car,as he was the other day in the suburbs of this
city, and paying his five cents fare like avy other passenger.
The Emperor characteristically began his visit by promptly
declining to undergo the ceremonious reception which the
government had provided for him, wholly regardless of the
fact that three cabinet ministers, a vice-admiral, & major
general, one man of war, & tug, and asteam launch had been
dispatched to convey him from the Brazilisn steamer to the
the city. When the bigh officials boarded his vessel, they
found him in slouch hat and traveling garb, chatting pleas.
antly with a band of newspaper reporters, and their forwal
proceedings degenerated into a solemn farce. Dom Pedro
declined to accompany them so perforce they returned alone,
and received the royal salutes thundered forth by mistaken
forts and ships: while the Emperor quietly remained on baard
the steamer until she reacbhed her pier, and then, with his
party, hired hacks and drove to the Fifth avenue hotetr. Two
hours after his arrival he visited one of the principal theaters
and witnessed one of Shakespenre'’s plays, Henry V, on bis
roturn to his hotel he received s serenade,and then,atan hour
(one o'clock Sunday morning) when it might be supposed that
even royalty would become sleepy and tired after the long
voyage, he started off to the /erald office, and watched the
whole process of stereotyping and printing the morning edi-
tion of the paper. The Ewmperors' sight.seeing capacities
are certainly extraordinary. At six o'clock the same morn:
inghe was wandering over Central Park; and during the
next twenty-four bours he found time to attend clureh, to
devote two hours to being photographed, to inspect the
Croton water works, to visit Messrs. Moody and Sankey's
meeting at the Hippodrome, and to spend the greater part
of the night curiously examining the newsboys' lodging
house, a police station, and the practieal workiogs of the fire
telegraph system in an eogine house. On the subsequent
morning, at an equally early hour, the Emperor was driven
over to Jersey city (narrowly escaping a serlous accident on
the way, by the collision of his vehicle with a heavy cart)
and mede & thorough iuspection of the viclnity. He was
particularly pleased with the horse ear elevator which lifts
the street cars bodily up the Bergen hights, and mentioned
the need of such engineering works to several Brazilinn
towns. On his return to the city, he visited several of the
public schools and two hospitals, recelved an address from &
committee of citizens, and at 6 P, M., after declining the
proffered courtesy of & spocial train, Installed himself with
a portion of hs suite in a Pullman car on the Erle Railrosd,
and started for San Franclsco, The Fmpress remains in this
clty; Dom Pedro will proceed direct to San Franolsco, rewsln
thero five days, and return by way of Mﬂdlww:i
and Chicago, in time to reach Philadelphis at the openiog
the Centenninl, . S il
The remarkable energy manifested brl”_;‘l!ﬂ?'ﬁ
city, in acquiring the utmont infomlﬂﬂ‘l‘l_l‘?‘“m; 3
his disposal, typifies his whola character. He “ stiarly
averse 1o coremony of every description, and even in his own
capital throws off the seclusion peculiar to royally, soimia.

les with bis suby blie places without restraiut. As
gles with hin subjects st pu ’ ;2 :
« ruler, nono has done more to bonefit his mm’ ' u'm
ubolished slavery in his dominions, bullt railrods, &
(ully carried on great laternsl Improvements, ponsoll




..gnms,ud raised Braz'l to n
pre-emin nee on the South American continent. As a man,
' % 5 Possessos great litarary and sclentific acquire-

w - U8 was a warm friend of Agassiz. and rendered
: thululhlo aid in his studies on the Amuzon
he is & member of the French Academy of Sclences, and for
~ mapy years bas bean a reader of the SCtENTIFIC AMERICAN,

His n‘ldomlﬂo gbjuu aro brondly liveral. To & cor.
. 6 vessol coming from Rio Janelro,
5 lbqnnlng Darwin's theory, ho said: ** The theory ad.
vanced by Darwin is undeniable, but I do not sgres with the
deductions of some of Darwin's followers, 1 often recom.
mend our young men to read Darwin’s work, beonuse T am n
puﬁun of truth ; and the more I read the more I am con.
vinced that all trath is one, and that all Science meets in the
point of trath, Therefore no obstacle should be thrown in
the way of the development of any sclence.” With such an
advooste in the cause of Science, progress and enlightenment
in Braxil will make rapid strides,

In conclusion we desire especially to bespeak for the Em.
peror & warm welcome from the sclentific and progressive
people of our land. And that welcoms, wa ask, shall not be
meaningless displays or ovations, but the eareful exhibition
and explanation to his majesty of all industrial operations,
of all new machinery,and all engineering and mining works
which he may encounter in his journey. We can assure in-
ventors, mechanics, engiveers, and all scientific men that
they will meet & most appreciative and eager listener, one
who is well informed as to what American geniug has already
accomplished, nnd beyond all & man who discards the name
of Emperor for the selt imposed title of student,

LF-IMPROVEMENT.

There are many yonng working men who are anxious to
fmprove their minds by rending and study out of business
hours. But too many grow discouraged and fail in their of-
forts for self-improvement, although they begin with the
best intentions,

A want of thoroughness in whatever is undertaken is, per-
haps, one great cause of such failures. A practical writer on
that topic gives the following good direction: ‘“ Never leave
what you undertake to learn until you can reach your arms
around it, and clench your hauds on the other side.” It is
not the amount of reading you run over that will ever make
you lemrned; it is the amount you retain. Dr, Aberpethy
maintsined that *“ there was a point of saturation in his mind,"”
beyond which it was not capable of taking in more, What.
ever was pressed upon it afterwards crowded out something
else. It is probable that few of us have minds mors spovge
like than that of the great doctor.

Every young muan should endeavor to perfect himself in
the science of the business he has chosen. Without this,
he must slways content himself in the lower walks of bis
calling. The cost of & few cigars will buy all the books he
requires, and his own diligence may be made to well supply
the place of a tutor. Withoutsuch diligence, the best teach-
erin the world conld not manufacture him into & scholar.
If once going over & point will not master it, he must tackle
it again. Better give a week's study to a page than con-
clude that you cannot compreliend it.

But though it is wise to give your main strength to your
own specislly, you should not confine yourself to such stud-
ies exclusively. The perfection of sll your powers should
be your aspiration. Those who can only think or talk on
one subject may be efliciont in their line; but they are not
agreeavle members of society In any ot its departments.
Neither bave they made the most of themselves. They be-
come one sided and narrow in their views, and are reduced ton
humiliating dependence on one braveh of industry. It costs
nothing to carry knowledge; and in times like these, to be
able to put his hand to more than one branch of industry
often serves & man & good turn,

Do not attempt too much in the way of study to begin
with ; you will gurely loss heart it you do, Be humble and
modest in your nspirations, sod if youare diligent never fesr
but that you will hear a voles saying: ** Come up higher.”
Be content to gather the precious gold of learning grain by
grain; yon will soon be able to seo the pile growing, and will
learn from it the wonderful power of the littles, which s
felt and shown In mental ns wall as in golden guins,

position of undisputed

THE GREAT SUSPENSION BBTDGI BETWEEN NEW YORK
AND BROOKLYN,

It is & curlous circumstance that, while the government of
the United States has, st un epormous expente, underinken
the removal of the Hell Gate rocks from our East river, it
Lins #t the smme time glven s formal sanction, through
the Secretary of War, to the erection of new jmpedi
ments to pavigation on the sams river, at & point only a
short distance from the firstosmed obstructions. Weallude
to the suspension bridge over the Hast river, between Now
York and Brooklyn. In our paper for August 7, 1800, Vol
XXI, page 80, wo gave a diagram showlng the elevation of
the intended bridge; and public attention was called to the
fact that,unloss the leyol wore ixed bigher,it would serionsly
obstruct the navigation of the river, But no notlce wis
talken of the matter by our shipping merchants, and the con.
struction has gone stendily forward until the towers are
almost rendy for the stretohing of the wire cables, A vigor.
ous protest Is now in ciroulation by prominent citizens, who
are making an effort to baye the level of the bridge altered
or the work stopped,

They nver ** that the Brooklyn bridge will, if completed,
inflict ulmost inealeulable damage to the commerce of this
port by preventing the passage of sparred vessels of any
considerable size, us the hight of the roadway st the towors
will be 115 fees, and the center of the span will be only 135
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foet above high water mlrk wblls the masts o! ships and
barks vary in hight from 150 to over 200 feet. The peti.
tioners also state that subscriptions are now being made by
the oltizons of New York, with & view of legally contesting
tho right of the Secretary of War toauthorizs the erection of
the bridge, belleving It to be at variance with the spirit of
the Constitution of the [Vnited States, and in non conformity
with the nots of Congress,”

The principal objection to the raising of the level ig the ad-
ditlonal exponse, and the incrensed grade of the appronches
to the bridge. Bat theso are minor considerations, compured
with the {mportance of preserving unimpaired the splendid
water way now existing, which will bs still more peces.
sary to commerce when the Hell Gate and Harlem river lm-
provements are completed,

Wa give In our this week's SuprLEMENT views of the great
towors of the bridge, with particulars and dimensions of the
varlous parts. We also give an eograving and description
of the new drawbridge proposed for the Thames river at
London, It will bs seen that the Brooklyn Saspension
Bridge,even If carried out on the pressnt level, will be a very
small obstruction to navigation as compared with the proposed
London structure.

OPENING 0? A BBILRKABLB RAILWAY IN LONDON,

The London papers announce a further extension of rapid
transit in that eity by the completion and opening for public
tratfic, on April 5, of the East London Railway, which Is an-
other of those gigantic underground enterprises for which
the metropolis of England is 85 distinguished. The most re-
markable fenture of this new work is the fact that a consid-
ernble portion of the line is built under water, The com-
merce of the world may be said to float and navigate directly
over apart of the roof of the tunnel, which extends south
ensterly, from the Liverpool street station of the Great Eastorn
Railway, passing directly under the warehouses and water
basin of the Lonion Docks, thence under the embankment,
acroes and under the Thames river, to the New Cross statlon
of the Southeastern Railway, thus connecting all the ronds
pvamed, and also the London and Brighton and South London
lines, At Shadwell and Whitechapel, magnificent stations,
ench four hundred and fifty feet in length, have been erected.
The total cost of this new line, which is a little less than six
miles in length, has been £3,200,000, or sixteen millions of
dollars, Of the advantageous natare of this line to the pub-
lic, the London papers say there is no doubt, That portion
of the line under the Thames passes throngh the old Thames
tunnel, bullt by the celebrated engineer M. L. Brunel. This
work was commenced in 1824, and opened for foot passen.
gers in 1848, but never proved of much value to the public
until brought into use several years ago as s railway tunnel,
The masonry comprising this remarkable work is 38 feet
wide and 224 feot high, and was carried across underneath
the bed of the river by means of a great shield, within which
the masonry heading was erected,and the shield then pushed
ahead step by step, by jack screws, the masonry being built
up a5 fast as the sbield advanced.

ARTIFICTIAL EYES MADE SENSITIVE TO LIGHT.

Among the ocurions developments of Szi isthe r t
production, by Dr C. W. Siemens, of an artificisl eye that
is sensitive to light, We wish we could add that it gives
vision to the blind ; but we cannot, though perbaps it con.
taios & germ of promise in that direction. The new eye is
composed of an ordinary glass lens, backed by an artificial
retion of seleninm. This mineral resembles aud is sllied 1o
sulphur; it is distilled from bodies that contain sulpbur in
conjunction with metals, such as iron pyrites, a compound
of sulphur sud iron.

Mr. May, a telograph clerk employed at the Valentin sta-
tion of the Atlantic cable line, first observed, in 1874,
thut the electrieal resistance of selenium was instantly al-
tered by light, the resistance being diminisbed by increase
of light,

Dr. Blomons makes uye of this pecnliarity of selenium in
the conutruction of his novel eye, An electrieal cironit s
arranged, of which a bit of selenium forms & part, and con.
stitutes the retina. When s strong light is admitted into
the lens and falls upon the selenium retios, the current of
electricity flows (and by acting upon small magnets) may be
made to work the artificial lids of the sye, openiog or closing
them nocording to the intensity of the light.

It is woll known that the vibrations of musieal sounds
may, by an ordinary conducting wire, be electrieally trany
mitted and successfully delivered tothe ear. It remalos to
be determined whother light vibrations can, by means of se-
lonfum nud electricity, be transmitted to the brain in the
abyonce of the natural eye,

THE WOODBURY PLANER WAR.

The contest berween the Woodbury Patent Planer Com.
puoy snd the manufacturers and users of woodworking ma
olinery continues with undiminished acrimony, The former
soom to bo lenving no means untried to compel the payment
of nn unjust royalty for the use of the pressure bar from
peopls who hinve undisturbedly smployed that sttachment
on thelr planing maohines for many years, while numbers of
the lutter have organized defense associations, banded to-
gothor to realst the extortion to the last, The most recent
tacties of the Woodbury peopls,if wemay credit the nssertions
of the Northwestera Meckanical Journal, the organ of the
Northwestern Planing and Molding Machine Association
ropresonting some 300 machines, is to avoid the consolida-
tionys and confine thelr offensive efforts to individuals not
inoluded In the memborship. The nssociations are wealthy ;
and can afford to fight the aggressors forany length of tiwe,

but on the other hand few isolated goncerns would oare to

umlorlukn & conflict with the Planer Company, when &
!sum compnratively wsmall to that which defending an
oxpensive Iawsuit would cost them, would securs their im-
munity, Of cournss ylolding to the demand would be a sac-
rifies of prineiple and asubmission to the puperior force, but
on the other band there sre scores of small manufacturers
who onre nothing for either side of the controversy and
would willingly keep themselves and their business clear of
it. ' Woodbury Company are evidently awsre of this
fact, and therefore naturally prefer bringiog their forees to
bonr upon isolated opponents rathor than upon members be-
longlog to nusocintions 1ikely to prove powerful antagonists,
Even If this courre hag no better results, it Is probable that
it may securs to the company the menns of existence until a
decislon of the courts settles the question definitely, Ob.
viously the present work of the Assoclation s to strengthien
thelr memberships, otherwise it may be found that the pres-
ent tactics of the Woodbury people, so far from being & sign
of wenkening on their part, as our abovementioned con.
temporary Intimateg, nrelikely to work more harm than the
open system of attack which they havs abandoned.

THE LOUGHBRIDGE AIR BRAKE,

The use of the air brake has for many years been persist
sntly advoeated by Mr William Loughbridge, of Batiimore
Md,, who ranks smong the earliest inventors and patentees
fo this line. To some extent others have obtained lsurels
that wore in strict justice his due. Recent trials upon the
Baltimore and Ohlo Rallrond sppear to have practically es-
tablished the superiority of his devices.

On ono of these occasions s train of ten cars, drawn at the
highest attainable speed, by the best engine owned by the
compsny, was brought to a stop, from a veloeity of 42 61
miles per hour, within a distance of 590 feet, in 16 seconds
time. 'This, we believe, beats anything beretofore accom-
plished, either in thiscountry or England. The following are
the particulars:

EXPERIMENT WITH LOUGHRIDGE AIR DRAKE, AS TRIED OX WASH-

INOTON BRANXCH, B. & O, IR, BETWEEN BRANCHVILLE AND
ALEXANDRIA JUNCTION, 1576,

TS OC QUEADE. v oo cavwis bovwibovue Ie s sPRvToseddoors s oer k-]
DIrection Of MOVEIMEDE. ... coouen wiiieie con wun sons southward,
RS O BRI 445 toanns dadssdoaonsnss Hon sl Ve SN EN 76,700 1be.
g N et N WO N e S L 0
Avernge wolgbt of CRFE.........coovneraranrancrasnnene Fus "

AL WRlPEE OF Coll . s o ann e adgs sk nant o aa na
No. engine driviog wheels........ .. ... .. o
Diameter engine driving wheels. ... .. -~
BIS OF SRS STIMIIE s o on s h nons chssns cryonson sonsonasy
Size of iz eylinders under cars
(PSR AR N R R e
ORI O RIS e o xe N ots A ae s o tovde ne’ anapdoace

Total pumber of wheels o teain. ... ... oonnnnnns 123

No. of wheelsto which brakes were spplied.......... w2

State of MONm EURO BL BEAKL. . ... ov i sriaanaen an 130 1bs.
- “oonshutting off.....covvvnvinnan « 30 %

S 45 “ whentrain stOpped. ... oo ciiaiis 195 @«

LA N Y e e SRR SRR eSS W -

- o at time of applyiog brekes.......... N “

w ot when train stopped.. oy T
DIstance run forspeed. ... ...vvvvvuns coviinianiine vevs u.m feet.
Time consumed {n running last 1000 feet before shut-

R O s 00 RS vt fens SEvar b ol ath s Tt 18 seconds.
Distance run after shutting off steam bclom applying

N R RO ORI e RS S M K 300 feet.
Speed of traln when brakes were applied. ... ........ 424lm. per b
Time occopled In MAKIDE S0P, ..o oovvniiiiinnr canin 10 seconds,

REMARKABLE OCEAN STEAMING.

The recent voysage of the Pactfic Mail Steamer Company’s
naw steamor City of New York, from this port to San Fran
cisco, was in some respects remarkable. The total distance,
13,552 miles, was performed in 59 days, the actual steamiog
time being 54 days 14 hours Tue entire passage was made
on the coal shipped at New York,none having been taken on
board en route  I'he raos made were as follows:
New York to Capo \'lruln, woat entrance of the Stralts

of Magellan, ..., O OO [ « HO% miles,
Through the Stralts MO o
Cape Pillar, onst ontranco of Stroits of Magellan, to

San Franolseo SEhaAba s T ARRAS KARTLE 6188 o

14,558 «

Prior to the famous first trips between England sud New
York, of the steamers Sirius aod Great Western, in 1888
when the subject of ocean steam navigation was under dis-
cussion in Eogland, Dr, Dionysius Lardner predicted that
steamers could not be run with commercial sucooss seross
the Atlsntio until the consumption of fuel was reduced, as
the cost and bulk of coal would eat up all profit, And he
was right.  For over twenty years after the opening of the
Cuoard loe fn 1840, is required the payment of enormous
specinl subsidies by the governments, in order to make good
tho losses to owners,  First class steamers between Now
York and Liverpool consumed nearly 100 tuns of cosl n day,
The largest vessels now only require about one fourth the
sbove fuel, and are also in other respects more economical
than formerly, The following are some of the particulars of
the Clty of Now York's voyage;
Total revolutions of the engloes............ er 3,888,106

“ dintance by observabion, .. ... e 18,052 milos,
W AIMANOO DY BOFOW . e RPPPE (X
“ taf conl | (dook to doc-lu ..... LASS tuns,
Totnl amount of cosl consumed ut sochor (pon
mmump!luﬂ) Vv ey A “w u
Totul tof ml || (0!‘ lﬂllmlnu ..... | LTI
Avurno oomumpunn of mul por duy.. o LY
“" : . m
mvoluuou porday, numlnc umo 01,250
mioute. e
“ M por day, runolog dme. oL » RU51E miles,

The dimevstons of the Cisy of New York sre as follows ;
Loogth 303 foes, beam 40} fost, tunnage 3,010, m

1,000 horse power.
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the boller, (Fig. 5). The eyllndmc )Slnohn
In dinmeter and has 2§ inches stroke of pis-
ton. It is supplied with all the attachments
used in large engines, the governor belng in-
side the belt pulley, and operating directly
on the polnt of cut.off, enabling a small
amount of steam to do a large amount of
work. The engine is resdy to work in
ten minutes from lighting the gas, aud will
runall day without any attention whatever,
With a supply of gas and water, it is its
Own engineer and fireman, 1t is admirably
adapted to the use of dentists, jewelers,
tea merchants, and amateurs,

These engines were patented by Hiram
8. Maxim, of New York city, December 22,
1874, and July 20, 1875. The engravings
accompanying this srticle were photo-
graphed on the wood from Mr. Maxim’'s
drawings, and represent the parts of the
engioe as they actuslly exist,

Thess engines are manufactured in six
sizes, varyiog from 2 borse power down.
ward, by Messrs, Maxim & Welch, of 170
Center street, New York city, who may be
addressed for further particalars,

How It Happened,

The following explanation was recently
given by sn Eoglish bankrupt to his credi-
tors. We find the account in the London
Grocer. It is rather unusual for such un.
fortunate men in busivess here to take the
trouble to explsin the calamity in the can-
did msaner which the Eoglish tradesman
adopts towards his creditors. The state-
ment bears upon its face truthfulness, and
it iz to be hoped that his friends accepted
his statement and afforded him credit:

“ Gentlemen; The fact of my having
stopped payment being known to you, I
wish t0 lay be‘ore you some of the rea-
sons for dolng so. I came into this busi-
ness, 85 is well known, under very great
dissdvantages, the premises being in a very
dirty and dilspidated state, connection gone,
with the exception of asprinkling of ready
money snd the tail end of an unsound book-
ing trade; and on using every effort to get

the thing in working order and recover the Fig. 3.~MAXIM'S AUTOMATIC ENGINE FEED PUMP.

econnection, I am, so to speak, for the mo-

ment come to the ground, When I came in I paid to the
trustees of Nicholson’s estate $4,350, $2,825 of which was
for & drained out stock, $850 for horse, vap, ete., not worth
at the outside $125, having sold the horse for $35; trade
ntensils $150, consisting only of five counter scales, there
not being & scoop or any other ntensil in the place (which to
s business man seems almost incredible, but such was the
fact, 50 utterly had the thing throughout become a wreck);

Mg L=FPUMPING ENGINE,

"= DiscHARGE PIPE.
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TANK OF FEED WATER,

Fig. 5.~8ECTION OF PUMPING ENGINE,
MAXIM'S AUTOMATIC STEAM ENGINE.

[May 6, 18%6.

not even a oanister for tea or coffes fit for
use, or drawers in counter; also not a tap
to draw trencle from, my predecessor usu.
ally knocking out the head of the cask and
dipping it out with & biscuit tin: §1,050 for
goodwill and fixtures not worth $200, You

will thus see the disadvantages under which

1 eame in. Add to this $225 for valuation

and introduction to the business, and $105

paid Nicholson for house fittings, etc., re-

moving furniture $125, thus making alto-

gother nearly $5,000 before I could make n

start; and finding the place in such an un-

workable state,my prelimioary and workisg

expenses have of course been exceedingly

heavy. I need not to have stopped, as I

had the entire confidence of my creditors,

but on taking stock found that my position

was not satisfactory, and deemed it pru.

dent, rather than abuse the confidence of

my creditors, to stop payment At once,

whizh I did immediately. You are, doubt-
less, aware that [ left a firm of high siana-

iog (after being with them sixieen years,

fourteen and & half of whbich I had the en-

tire management and buying of their gro.
cery department, the retarnsof which were
large) to come here, working day and night
under great mental anxiety, being of & na-
turally high, nervous temperament, axd
now find myself utterly ruined. I came
here, saw, and in some unaccountable man.
per was, 80 to speak, capuivated ; [ rushed
into it without legal or private advice on
my part, and the result would be, were I
to go out now, without further expente in
getting rid of all asseus, that I should leave
behind between $5,500 and $6,000: this
through no fault (ss 1s well known, except
the fact of my coming here) of my own,
but my misfortune.

““ As one of the disadvantages which
have to encounter, I must not forget to
mention the fact of my predecessor (who
had been here for years underselling every-
one, thereby gainirg popularity) having
sgein re opened premises just below me,
and of course, as a natuial consequence,
taking part of his cld connection, thus
weakening the slready dsained out wreck."”

— - o

For mending valusble glass objects
which would be disfigured by common cement,
chrome cement may be used. This is a mixture
of b parts gelstin to 1 of a solution of acid
chromate of me. The broken edges are cov-
ered with this, pressed together, and exposed
to sunlight, the effect of the latter being to ren-
der the compound insoluble even in boiling

water,

Fig. 0.~OSCILLATING ENGINE,

l
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IMPROVED TOY PISTOL-MECHANICAL MARBLE PLAYING,
‘This 18 & new way of playlog marbles, which we bave
no doubt will greatly please the boys. Instesd of holding
the marble between thumb and finger, and propelling it in
the somewhat dissdvantageous position of *knuckling
down,"” the inventor of the present device proposes to shoot
it out of aspriog pistol. This change, he thinks, will in.
crease the sport and add to the enjoymont of the game,
The construction of the pistol Is represented In the sn.
nexed engravings, Fig. 1 showing an exterior, and Fig. 2 a
sectional view. The stock Is made of metal, in two seotions,
and is held together by screws. The piston rod oarries s
disk, A, which rests against the trigger, B. Also on the

piston rod is a shoulder which, when the rod is draWn back
against the spring, C, which bears against disk, A, catches
on the handle plate, as shown in Fig. 2. The marble is pre-
vented from rolling out when the piston is aimed downward
by tbe side spring, D By pressing on the trigger the piston
rod is raised so that its shoulder no longer engages with the
handle plate, when it is pushed forward by the spring, C,
thus throwing out the marble.

Patented through the Sclentific American Patent Agency,
February 20, 1876. For further information relative to sale
of rights, royalties, etc.,, address (until May 20 next) the in.
ventor, Mr. O. C. Butterweck, Newcastle, Lawrence county,
Pa.

°
HEER'S DRIVING PULLEY,

The invention represented in the annexed engravings is a
new driving pulley, provided with an indis rubber surface,
the object being to gain lightness in weight and effectually
to prevent the belt from slipping or leaving the pulley. It
is slasimed to be especially adapted to the spindles of eirca-
Iar saws and lathes, to the shafts of plsning machine catters,
and to other shafts which have to revolve at a high rate of
speed. The engravings represent two different forms of the
invention,

In Fig. 1 a block of wood is turned nearly to the size of
the required pulley, and larger at the diameter at the mid-
dle. To this is fitted a short rubber tube, A, which very
tightly embraces it. The ends of the tube are confined to the
block by flanges of the end plates, which are secured by or-
dinary wood screws, as shown. A hole is then bored through
the block for the shaft, and a slot is furmed for the securing
key.

l’n Fig. 2 the block B, is made wholly of rubber, and one
of the end plates has a hub, C, extending entirely through.
On the end of the hub a thread is cut, and on this the oppo-
site plate screws, o as to confine the rubber tightly. In this
cage the hub may be furnished with ribs adapted to recesses

n the rubber block to prevent the latter turning ; in the pre-

coding form this precsution is unnecessary, as the rubber
tube adberes with sufficient firmuness to the wood. The de-
vice, we learn, has been successfully tested.

Patonted February 20, 1870  For further information ad-
drese the inventor, Mr, David Heer, care of H. D, Hirst,
1,126 Charlotte sireet, Philadelphis, Pa.
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Mechanics should Head and Keflect,

The young mechanic of the present day should be sn earn
est render,  Whother learning a trade, operatiog s machine,
or drafting designs for the bullder, Lie sbould be a lover of
useful books. They will serve as an adjunct to his success,
Chey will make him & broader and happler man, giving him
continually frosh themes for thought and pleasing toplos for
meditation, Books are to the mind what food in to the body.
They fill and strengthon it. They add vim, force, and vitwl.
ity to Its every function, They furnish that life blood which
is the main spring of all action; and benefit their admirer in
manifold ways. Do not then neglect wo rich & boon. But
resd much and read carefully,

Wo oannot all be rich, or great, or powerful; but we can
all bulld for ourselven inviting palaces of wisdom, where the
noblost and best of every age may come through the silent
but immortal sgency of books, to store our minds with the
marest saw ples of thelr genius.  These choloe legacies, too,
will stand by us, and remain with us, when trades, fortunes,
and filends fall, to comfort and satisfy our drooplog spirits,
Who then would think of liviog without the associstion of
interesting books? No young man should.

The world is full of reading matter, and it 1s utterly im.
possible to peruse all; still every approotice and tradesman
can fiod Jelsure enough to acquaint himself with so much as
15 neceasary to perfect bim as & mechanlc and bro-den him
out as & oltizen. Read, then, by all meavs. Read slowly;
read carefully; read with reflection; and reflect with read-
ing.—Northwestern Lumberman.

HAPTONSTALL'S DIAMOND FILE.

The annexed illustrations represent a new mode of cutting

files, Fig. 1 being a single cut, and Fig. 2 a double cut tool.

The abrading surface is formed by two series of diagonal
teeth arranged in alternate sections and at relstively oppo-
site angles. This In clenrly shown in the epgravings. The
advantsges claimed are that both single and double files cut
much smoothe: than those made in the ususl way, and that
Jhey are pot liable to choke, so that they operate faster and
last much longer than Is commonly the case. The files run
square across the stock aud are inténded 1o be used in that
way. The inventor states that the tingle cut file is especial-
ly adapted to woodwork, as the reversed avgles allow the
escape of the dast In both directions. A guo file is made on
the same principle, oval in form to suit the jnside of the
gun barrel,

Patonted August 17, 1875, For further lnformation rela-
tive to sale of patent or of rights, address J. & J. 8. Hap-
tonstall, Adel, lowa,

The Effect of Cold on Milk,

The Lancet says that the offects of & low temperature on
milk Lbave been carefully examined by M Eugdne Tisseraud,
who recently commwunicated his observations to the Academy
of Sciences. He found that If cow's milk is, immediately or
seon after being drawn, placed in vessels at various tempera-
tures between freexing point and 90° Fah., and the initial
temperature is maintained for twenty.four or thirty-six hours,
it will be found that,the nearer the temperature of the milk

is to freexing point,the more rapid is the collection of cream,

the more considersble Iy the quantity of eream, the amount
of butter Is greater, and the skimmed milk, the butter, snd
the cheess are of better quality, These facts, he believes,
may be explained by Pasteur’s observations on ferments and
their effect on the medis In which they live, It is probable
that the refrigeration arrests the evolution of the living or-
ganisms which set up fermentation,and hinders the changes
which are dus to their growth,

- —_ -

NASH'S LIFE-PRESERVINO ST00L,
The annexed engraving represents s new lifs preserviog
stool which, If employed sboard vesssls, would doubtless

greatly add to the security of passengers. Experience has
amply demonstrated that life pressrvers, not merely when

they are stowed away, bat even when prominently exhibited
about decks, are too frequently overlooked in the confusion
of sudden disaster; and belog secured in place, in case of the
ship sinking, they are carried down with her, and thus be.
come of less use than hen coops, skylight covers, or other
movable buoyant articles. The present inventor has con-
ceived the excellent idea of converting the ordinary forni-
ture of the vessel into life preservers. Hesimply provides
stools with cork seats, ss shown in the illustration.

Two disks of cork are fastened upon & base board, another
board is placed over them, and the whole is bolted together.
There is 0o air chamber to become punctured and therefore
useless, and the cork will always float and support persons
clinging to the stool. The cork seat is of course applicable
to chairs and all loose pieces of furniture and tbus articles
slways ready at hand are converted into efficient devices for
saving life. The invention might be applied to the long
settees used in the cabins of ocean steamers, =o that threeor
four of these lashed togather would form an sdmirable raft,
which could be rigged in half the time required to makeone
of spars. There 1s nothiog costly about the plan. We con-
sider it an excellent ides, and one well worth the notice of
owners of vessels of all kinds.

Patented throvgh the Sc:ientific American Patent Agency,
October 5, 1875. For further information relative to sale of
rights, etec., address the inventor, Mr. Henry H. Nash, 223
South Eutaw street, Baltimore, Md.

BACEUS' IMPROVED OIL CAN.

The novel feature in the oil can illustrated herewith, and
on which the patent is based, isthe glass body, a pointof ad-
vantage which can hardly fail to be appreciated. It admits
of seelng exactly how much oil is contained at any time, and
also of noting when the oil becomes dirty or gummy. The de-
vice is especially adapted for use with sewing machines, since
it will save frequent refilling of the can by guesswork, and
the consequent danger of greasing clothes and carpet. The

bottom and noazle are of metal, the formar attached around
a bead and fastened by cement introduced inside, so as o
form a neat and strong joint. The nozsle is a solid, durable
plece of Britannia metal, easily straightened if bent, and at-
tached toihe can by a screw thread on the glass. Theglass
is thick and amply strong to resist breakage by any ordipary
fall, avd it is easily cleansed, and of course it is not subject
to cerrosion

For further information address the manufacturers, Messrs,
Backus & Co., cor. Wright st. and Avenue A, Newark, N. J
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X FROFEMAON &, GUYOT, OF FRINCETON, ¥, L

Tn ssking his hearers to accompany him on a salllng ex-
curslon, nolwithstanding the stormy weather outaide, the
Jecturer sssured them that they would bs most ikely to en-
counter & calm sea sud falr weather on the magnificent
waters of the Pacific ocesn, with ity thousands of islands far
away from any cosst. Those who are famillar with the
glowing narrations of Captain Cook and other navigators
will remember that the presence of an island is recognizd,
long before it becomes visible, by clouds directly above it
in the otherwise clear sky. The land absorbs the heat of
the sun and ncoumulates It faster than the water; soon an
asoonding ourrent of warm air is formed, earrylng up mols-
ture into the colder regions of the atmosphere, where it s
condensed and forms olouds, - A similar phenomenon is ob.
sorved in our western plaios, where the sky s frequontly
clear enrly in the morning, but by 10 or 11 o'clock enough
hoat hing been accumulated to cause the formation of clouds,

The islands of the Pacific are of two kinds,oalled the lower
and the higher, The lowar rise but 7, 10, and rarely as high
as 100, feet above the level of the sea; while the Lighoer is
lands reach an elevation of 10,000, 12,000, and even 15,000
feet, There is no transition between them. The most re.
markable are the lower islands. Their appearance \s very
peculiar. In the first place, the eye is arrested by a white
besch : then comes a line of verdure, due to troploal trees;
then & lagoon of quiet water of a whitish or a yellowish
color, then another line of verdure, and finally, beyond all,
the dark blue waves of the ocean. A pleture of Whitsantide
Island illustrated the structure. It is a ring rising 7 or §
feet above the sea level, enclosing a lsgoon, and presenting

the characteristics just desczited. The lagoon ioside is buat
a few fathoms deep; but on the outside of the island, the
water is 15,000 feet deep. Here then we evidently have a
tower-like structure reaching up from the bottom of the sea,
sod having a depression in its summit. Some of these lower
islands are 50 miles across, but most.of them are not so large
In some the ring is broken at seversl points, and these are
designated by the Malsy word afoll.

The islsnd of Tahiti, the principal one of the Society Is-
lands,is & good example of the second class or higher islands,
It rises 7,000 to 8,000 feet sbove the level of the sea, has no
lagoon in its center, but & crater, and the water around it is
very deep. It may in fact be consideied as & mountain 1is-
ing to s hight of some 18,000 feet from the bottom of the sea
Outside of it is & double girdle of low islands, one near,
which Darwin calls & f1inging reef, aud one further out, to
which he gives the name of s barrier reef.

On examining these reefs and the lower islands, their
stracture will be found made up entirely of animal remains,
generation after generation having left their homes, con-
sisting of limestone, to accumulate there. On the top we
find these animals hiving and growing, in all colors, shapes,
and sizes. The higher islands, on the contrary, except those
near the continent, like Borneo, Sumatra, etc., are entirely
voleanic,and do not contain sandstone, granite,or gnelss, like
the mountsains of the continent.

The limestone of the lower islands is not due to sedimen-
tary deposits from the ocean, but is the w.rk of the coral
animal, the great architect of thesea. According to Agassiz’g
description, which is here followed, these animals are but o
sac, like the finger of & glove, only more leathery. Aronnd
the mouth is a series of tentacles, formed by a prolongatio |
of the skin. They are all skin, in fact, and have no apech.
organs, yet they digest food with tremendous rapidity, ab !
sorbing it directly. It makes no difference if you turn them
inside out; they will digest just as well as before. You can-
not kill them by dividing them : for they live all over, likea
plant. For this reason they have been called zoGphytes. 1f
you cut one into eight parts, each part will live and set up
in business foritself. Like all other animals however, they
grow out of eggs. The eggsare formed within the skin,
which is double,and divided into cells by partitiors or septa.
When mature, they detach themselves, move sbout in the
water until they find & favorable place, and then establish a
new colony., They do vot eontribute to the growth of their
parent colony, which is effected in another way.

On examining & plece of coal, it is seen to be full of little
holes, popularly supposed to be the places for the stomachs
of the animals, but this is not so at all; the coral animal
does not form a secretion around it like the mollusks, but in-
side, between the two foldsof iws skin. Coral is, therefore,
the bones and not the skull of the aniianl,  As before stated,

these animals work in societies or colonles, and their ten-
dency is to repeat the forms peculiar to each species; thus
we have corals shaped like & hand,like the branches of trees,
like mushroows, like & brain, with its convolutions. They
grow and multiply In these socleties by budding or gemma.
tion. Theside of the animal begins to bulge out, and the
protuberance 8o formed develops into x new mouth, which
Soon eats and digests for itself, but does not separate from
s parent. This process goes on symmetrically, and pro
duces the variety of regular shapes Just deseribed.

Bome distance below the surface, we no longer fiud these
besutifol shapes, but a decse, solid, coral rock. Take for
instance the coral reefs of Florida. Begioning 120 feet be-
low the surface, we first find wbout 30 feet of massive rock,
then the astios, then the meandring, and about ten feet be.
low the surface the palmsts or band-shaped coral. In the
shallow mud between the reefs and the continent, there are
mu.titudes of branching corals of the most besutiful forms,

colors, and delicacy of structure. The production of coral
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rook iy explalned partly by tlm muahnulml nction of the Proasident F. A, I’. Barnard gAY A lonrned oxposition of
waves, and partly by the destruction of the coral lusect by the theory of magle squares, which nee arithmotion] puszslies,
tho ses urchin and other Animals that feed on it. The waves extremely abstruse and of no immediate practical value,
disintegrate the structure formed by the animal,and then roll Protessor Henry, Presidont of the Academy, in revinwing
bask the coral sand thus produced upon It, where It under |sclentific progrems, anid that 1t was contomplnted to condyae
goes & process of induration In the course of time, a series of new experitnents, noder the suspioss of the Suith.

It is an Interestiog question how the stracture ever rises sonian Insiitution, to detormine ncourately the rate of In
above the water level, sesing that the snlmal which makes cresse of the earth’s temperature at progrosslve depths—qlyn
it eannot live out of the water. The little archilects retain | new investigations on the velocity of Il, ht. The work of
enough sea water to last them over until the next tide and | weighing the earth accurmely will also, probably, bs un.
ate 80 enabled to work up to the highest walermark. Ac- dertsken anew.
tinia have boon observed all closed up on the rock at low Professor Mayer also read a second paper, showing Low
water, and then suddenly opened like magnificent tlowirs, [ certnin sounds would extinguish the sensation of otly
5 and 0 inches In diametor, when the tide rose, sounds ; and adduced the rule that, while low sounds efhnet

The ring form of the Pacific islands s due to the shape of | ¢ xtioguish high ones, the high sounds may obliterste low

the foundation upon which the coral animals bullt, Oa the
Florida coast the reofs run parallel to the land for the same
reason, Now take this, together with the fact that all the
high islands wre volonnoes, with the regular conieal shape,
and you will be prepared to understand the explanation, giv-
en simultaneously by Darwin sod Daon, (hat the low is-
lands wero originslly reefs around the high islands or vol-
canoey, and that the latter, by the geadual subsidencs of the
ocean bed, sank and left the reefs wppear as luw islands,
with & lagoon where the crater of the volcano was. The
reofs, of course, wore gradunlly carided down along with
the mountain upon the sides of which they rested, but the
coral insects kept on bullding towards tke surface; the
mountain appeared ay & smaller and swmaller cone in the cen-
tor; what was left a fringing reef now became a barrier
rouf, and the mountain Boally disappesred sltogeiher. This
theory is supported by the fact that barrier resfs are found
extending 1,700 feet down, while the coral insect cannot
live at a depth greater than 120 feet, These facts were il-
lastrated by fine pictures of the island of Bolabola and
others, in different stages of the process of subsidence.
The vegetation on the islands is due partly to seeds
floating in the ses, and partly to seeds dropped by birds,
Hence there are very few species of trees and plaots; but
being in the tropics, they flourish luxuriantly.
At present, the coral formations are confined to the trop-
ics, because the coral animal cannot exist whera the temper-
ature falls below 60°. Daun states that the central axis of
the Pacific Ocean is subsiding altogether; it has already gone
down more than any other part of the ocean. There are
now no islands at all above the water along its line.
In old geological times, the temperature of the earth
must have been much more uniform; for we find coral form-
ations very abundantly in nearly all parts of the world.
Other limestone formations are formed by & yet lower form
of animal, & protozodn, which works at the bottom of tle
son and thus covers nearly three quarters of the whole sur.
face of the globe, A disgram was exhibited, show og whut
the microscope revealed to Ehrenberg in a piece of chalk,
Surely then, concluded the lecturer, if so great a portion
of the earth’s crust is the product of animal life, we must
correct our notions of matter nnd force, and admire the beau-
ty and simplicity of the economy of (iod, who muakes the
most insignificant of creatures subservient to his preat
works, C H K
THE NATIONAL ACADEMY OF SCIENCES,
The spring meeting of the National Academy of Sciences
opened at the Smithsonian Institute, in Washington, on
April 17. There is & strong attendance of the most eminent
of our scientists; and judging from the papers which have
been read up to the time this issue goes to press, the session
is likely to prove an interesting and instructive one, Copious
abstrasts of the various communicaiions will be found in the
SCIENTIFIC AMERICAN SUrrLEMENT, No. 20; and therefore
we give in this place put a brief resumé of the more impor-
tant ones presented. That indefatigable investigator, Pro-
fessor A. M. Mayer, of the Slevens lnstitute, opesed the
proceedings with a paper on tuning forks, which instru-
ments are now largely used for determining short periods
of time by means of apparatus involving their vibrations,
These researches are vitisted by errors, regarding which lit-
tle is known: and although instruments have been con-
structed to indicate the exact measure of time taken by the
forks for their vibration, such apparatus has not been nccu-
rate. Professor Mayer's new instrament involves a clock
pendulum which, at the lowest point of its path, touches a
mercury globule, and so completes an electric current to a
fork which describes a wave line on a revolving oylinder,
covered with smoked paper. When the electric spark
passes, it goes through the paper. Thus the length of time
botween the bests of the pendulum is measured on the waved
line, and the number of waves is the number of tuning fork
vibrations, Hence, by counting the number of waves be-
tween each spark hole, the number of vibrations in & glven
time may be sccurately determined. It is found that the
effect of a change of temperature of 1° is 441, of the
length of a vibration; and the offsct, therefore, of tempora
ture on avy fork may be ascertained by multiply Ing its num-
ber of vibrations per second by the declwal 0 00004545, A
difference of 10° in temperature, during the use of a tuning
fork to measure the velocity of u projectile, would obvicusly
wnke u serlous difference In the record,

General IL L. Abbott read a paper on the simultansous Ig-
nition of large numbers of fuses, in mining operations, The
essny dealt with mathematical polnts, and Involved many
formule, but resulted in & rule which has been reduced to
practice, 5o that 3,500 fuses can be fired at & single instant,
The speaker sald, incidentally, that more than 8,000 fuses

would be simultancously exploded to blow up the Hell Gale
oxeavations,

ones, This fact Is of groat lmportance in the conduet of wy
otchestra, The condustor regulates the players according to
the impression, on his ear, of the different sounds at the
place where ho mands. But what may be perfect there is
necessnrily imporfoct elsewhers; and therefore, nt groster
distances the high sounds muay be killing the lower oney,
To provide the best musle, the conductor should locate him
self in the middle of the room.,

ASTRONOMICAL NOTES.
OnsERVATORY OF Vassan COLLEGE,

The computations snd some of the observations In the
following notes are from students In the astronomical de-
partment. The timesof risings and settings of planets are
upproximate, but sufficiently accurate to ensble an ordinary

observer to find the objects mentioned, M, M.
Position of the Planets for May, 1876,
Mercury.

Mercury rises on May 1 at 5h. 26m. A. M., and sets at 7h,

5lm. P. M. On the 81st, Mercury rises at 5h. 47m. A, M
and sets at Sh. 53m. P. M.
Mercuary should be looked for after sunset, some degrees
north of the point where the sun disappears. On May 21 it
will De at its greatest elongation east of the sun, and csn
easily be found, as it makes very nearly the diurnal path of
Venus, and is sbout 24° pearer the horizoun. The new moon
is very near Mercury on May 25.

Venus,
On May 1, Venus rises at Th. 20m. A. M., and setsat 10h.
53m. P. M. On the 31st, Venus rises st Th, 206m. A. M, aud
sets at 10h. 35w. P. M.

Venus is at its greatest vlongation on May 4. A glass of
low power will show that Venus presents phases like the
moon. Venus is not at its grestest brilliancy until June, but
it can be seen now to cast & shadow when & pencil is held in
its light,

Mars.

Mars rises on May 1 at Gh. 38m. A. M., and sets at Oh.
80m, P. M. On the 31st, Murs rises at 6h. 1m. A. M., and
sets at Ob, 12m, P. M.

Although Mars is now apparently very small, it is easily
found, as it makes nearly the same diurnal path with Venus
and shines with & ruddy light. If Mars is seen on the 215,
Muroury can be found nearer the horizon, and nearly inthe
continuntion of the curve which passes through Venus and
Murs,

Juplter.

Juviter is becoming visible in the evening. It rises on
May 1 at 8h. 17m. P. M, and sets at 5h. 55m. the next
morning. On May 31, Jupiter rises at Gh. lm. P. M , and
sets at h. 46m. A. M. of the next dsy. Jupiter is nlll near
the star 3 Seorpii, and its daily motions can be watched
with reference to this star,

saturn,

Suturnis seen only in the morning hours, It rises at 2h
84w, A. M. ou the 1st,and on the Slstat 12.40 A, M. It
comes to the meridian on the 31st at 6 A. M., and should
be looked for in the southeast, Lefore sunrise, at an altitade
somewhat less than 313°,

Uranus,

On May 1, Uranus rises at 11h. 81m. 4. M., and sets st
1h. 36m. the next morning. On the 31st Uranus rises at Oh.
80m. A. M., and sets at 11h. 89m. P. M. The posivion of
Uranus is still among the small stars of Leo.

Neptune.

Neptune is not only very remote, but at present its path

is 80 nearly that of the sun that it cannot be seen.
Sun Spots.

The report is from March 19 to April 20 inclusive, Dar-
ing this period, photographing has been rendered almost im-
possible by clouds. Il a few cases, very small spots have
been seen upon the sun’s disk, but at present, with a tele:
scope of 24 Inches aperture, nolpolombolmd

The Proposed Aq-m- in Contral Park.

The subject of an squarium in Central Park, New York
city, I8 again being agitated, and a bill ll before the New
State Legislature allowing of the M tho same
to be under control of the Park Commissioners. We have
frequently pointed out the usefulness of such an exhibition,
and the benefits which the people wou »a-iti
lent & means of education and recreation,

ocean fishes with but little trouble, and we trust
appropriation may be granted.
@ -
Messns, Joxes & Lavenniy, American Iron
burgh, Pa., employ in one department 62 Illm.li

o sal

subscribers 1o the SCIENTIFIC AMERICAN,

situated as to allow of the stocking of !mmm |
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PRACTICAL MECHANISM,

BY JOSNUA ROSK.

HROOND Senies, ~Nuwoxe 11,

PATTERN MAKING,

Of the different kinds of wood serviceable to the pattern
maker, pine is, for many reasons, usually employed. It
should be of the best quality, straight-graized, and free
from knots; it isthen easy to work in any direction, pos-
sessing at the same time sufficient strength for all but the
most delicate kinds of work, and having besides the quality
of cheapness to recommend it. Care taken in its selection at
the ‘umberyard will be amply repaid in the workshop. When
it is straight-grained, the marks left by the saw will show
an even roughness throughout the whole length of the
plank; and the rougher the appearance, the softer the plank.
That which is sawn comparatively smooth will be found
hard and troublesome to work. If the plank has an uneven
appearance, that is to say, if it Is roogh in some parts and
smooth in others, the grain is crooked. Such timber is known
to the trade as catfaced. In planing it, the grain tears up,
and & nice smooth surface cannot be obtained. Before pur-
chasing timber, it is well to note what convenience the yard
possesses for storing. Lumber on the pile, though it be oat
in all weathers, does not deteriorate, but becomes seasoned;
nevertheless its value is much increased if it has an extem-
porised roof to protect it from the sun and rain: but as itis
not convenient to visit the pile for every customer, quanti-
ties are usually taken down to await sale, and for such a
shelter must be provided, otherwise it will be impossible to
insare that the lumber is dry, sound, and fit for pattern ms-
king, it being obvious that the foregoing remarks on the
storage of lumber apply to all woods.

The superiority of pine for pattern making is not, how-
ever, maintained when we come to fine delicate patterns or
patteras requiring great durability. When patterns for
fins work, from which a great many castings are to be made,
are required, a fine pattern wherefrom to cast an iron pattern

.13 improvised, because, if pine were employed, it would not

only become rapidly worn out, but would soon warp and be-
comse useless, It is true that a pine pattern will straighten
more easily than one made of & hard word; but its sphere
of usefulpess in fine patterns is, for the above reasons,
somewhst limited. [ron patternsare very desirable on account
of their durability, and because they leave the sand easily
snd cleanly, and becauss they not only do not warp but are
also less liable than wooden ones to give way to the sand,
while the lstter is being rammed around them by the mold-
or, & defect that is often experienced with light patterns, es.
pecially if they are made of pine. Iron patterns, however,
are expensive things to make, and therefore it Is that maho-
gaoy is extensively employed for fine or durable pattern
work. Ocher woods are somnetimes employed, becanse they
stand the roogh usage of the molding shop better and retain
the sharp corners, which, if pine be used, in time become
rounded, impairing the appearance of the casting. Maho-
gany is not lisble to warp, nor subject to decsy ; and it is ex-
csedingly durable, and is for these reasons the most desira-
ble of all woods employed in pattern making, providing
that first cost is not & primary consideration. There are
various kinds of this besutiful wood, that known as South
American mahogany belog chiefly used for patterns.

Next to mahogany we may rank cherry, which is a very
durable wood, but more lisble to twist or warp than is ma-
hogany, and it is & little more harsh to the tool edge. 1If,
lLiowever, it is stored in the workshop for & length of time
before being used, reliable patterns may be made from it.
In sddition to these woods, walnuat, beech, and teak are some.
times ewployed in pattern msking.

The one property in all timber to be specially guarded
against is its tendency o warp, bend, expand, and contract,
sccording to the amount of bumidity in the atmosphere,
UUnder ordinary conditions, we shall be right in supposing &
molsture to be constantly given off from all the exposed
gurfaces of timber; therefore planks stored in the shop
should be placed in & rack so contrived that they do not touch
one wnother, so that the air may circulate between the
planks, and dry all surfaces as nearly alike as possible, If a
plank newly planed be laying on the bench on its flat side,
the moisture will be given off freely from the upper sur-
face, but will, on the uoder surface, be confined between the
bench and the plank : the result being that a plank, planed
straight and left lylog ng described, will be found, even in
na lhoor, to be curved, from the contraction of the upper
saiface due to it extra exposure; and therefore it is that
lumber nawly planed should be stored on end or placed on
edg+. l.umnber expands and cootracts with considerable
force across the grain; hence If a piece, even of a dry plank,
be rigidly held and confined at the edges, It will shrink and
rend in twain, often with a loud report, There is no appre-
ciable slteration length wise in timber from the above causes ;
and If two pleces be glued together so that the grain of one
crossed that of the other, they can never safely be relied
upon to hold. Hence they had be'ter be screwed so that
there will be s Little liberty for the operation or play of the
above forces, while the sorows retain their hold, The shrink-
ago, expansion, and warplng of timber may perhaps be bet.
t*r understood by considering as follows: The pores of wood
run leogthwise, or with its grain, and hencethe moisture
contained in these passes off more readily endwise or from
sny surface on which the pores terminate. Then again the
wood shrinks precisely ln proportion In which the moisture
loaves It; and if we have full knowledge of the direction of
Yo grain, and of the position in which a plece of timber
#'ands or lays, wo can (all other things beivg equal, that is
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turbing canse operating on one more than on another sideof
it) predicate in what direction it will warp. Thus, let A,

_'?. ]’7_[/1 - B
e P =
A

)

Fig. 1, be a plece of timber baving the direction of its grain
as denoted by the lines;then its surface, B B, which has the
grain and pores terminating upon it, would allow freeexit of
the moisture, and that face would dry first (especially if it
Isy uppermost) and would contract the most, so that after a
time the shape of the piece would be curved, as shown in
Fig. 2, Now If it had been placed to lay with the face, C,

e e
C

uppermost, the warping would have been much less, because
the extra porosity of the face, B B, would have been coun-
teracted by the lack of circalation of air. If, on the other
band, it was placed endwise, the warping, though it would
have taken place, would have been appreciably less. It
must not be supposed that thoroughly sessoning the timber
will remove the tendency to warp, for timber, however long
aud carefally it has been dried or seasoned, undergoes con-
siderable transformation of shape so soon as much of its out-
er surface is removed, making it appear that the seasoning
or drying process takes place mainly at and near the outer
surfaces, and is renewed every time an entirely new surface
is presented to the action of the atmosphere. Thus, if we
take a thoroughly seasoned piece of wood 3 inches square
and 1 foot long, and cus it fnto strips 1 inch square and 1
foot long, tt & pieces will warp in & day or fo; and if, aftera
f-w days, we take those inch strips and cut them into strips
} inch square and 1 foot long, these Iatter will again warp;
and no matter what pains might be taken with these last
strips to season them and let them assume their new shape,
were we to cut them into thin veneers the warping process
would again set in. It is well, therefore, in particular work,
to cut out roughly the various parts of the pattern, so that,
while some parts are being operated upon, the others may be
assuming their new shape, and thus become not so lisble to
warp after being worked up in the pattern.
TOOLS, BTC

One of our first requisites in the way of tools and appli-
ances will be a carpenter's bench, which may be made as
tollows: Three pieces of stuff, 2x5 inches and 3 feet long,
will serve for supports for the top Two 12 inch boards, 12
feet long and 1 inch thick, will do for the sides. Nail these
mde boards firmly to the 2x3 inch cross pieces, and puton s
top of suitable material, and the bench is ready for the legs.
Now take four pieces of stuff, 215 inches, and of the requi-
site hight for the legs, and frame a piece 1x3 inches
across each pair of legs, about 6 inches frcm the botiom,
placing the legs at the distance apart necessary for the
width of the bench. Then cut & fork or slit in the top end
of each leg, so as to siraddle the cross piece at the ends, and
put & bolt 3jx# inches through each leg and through the side
boards, and the bench will be complete; and it will possess
the advantage that it can be taken down in a few mioutes
by removing the bolts from the legs.

The jack plane is employed for 10ughing off the surface
timber; the stock is made of beech and the blade of cast
steel. The blade aces most effectively when it is ground
well away toward the corners, thus producing a curved edge,
as shown in Fig. 3. When the blade is placed in the stock,
and in position to cut off the largest amount of staff, its

A

should protrude through the face of the stock about a six:
teenth of an inch, while the corners, A B, are about level
with the face of the stock, The beveled face should stand
at about an angle of 50" to the flat face. In grinding it, care
should be taken to grind it as level as possible, rounding off
the corners as shown above. The grindstone should be kept
true and liberally supplied with water; the straight face
should not be ground away, nor Indeed touched upon the
stone, except to remove the burr which will sometimes turn
over, 'The pressure with which the blade is held against
the grindstons should be slight at and toward the finishing
part of the grindiog process, so as not to leave & long mgged
burr on the end of the blade, as 1s sure to be the case if
much pressure is applied, and it will ocour to a slight extent
oven with the greateat of care, The blade should not be held
still upon the grindstooe, no matter how true, (at, or
smooth the latter may be: but it shou'd be moved back and
forth across the width of the stone, which will not only
grind the blade bevel even and level, but will also tend to
keop the grindstone in good order,

If a grindstone ls In oxcellent condition (What ln, true,
tlat, and level, or slightly rounding), as it should be, it
tempta the workman to grind the plane blade with the stone

running toward him, as shown In Fig. 4, for the followleg

to say, supposing there to be no artificial heat or other dis
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reasons : If the stone, A, travels in the direction of the arrow,
C, the plans blade, B, will relisve the abrasion of the stone

at the cutting edge first, thus leaving It clean and with no
tendency to leave s long ragged edge; but if the blade were
held on the other glde of the stone, that Is to say, with the
stone running from the operator, as shown In Fig. 5, the re-
sult will be a long rgged edge on the plane blade, especially
if much pressure be placed on the biade.

In Fig, 0, A represents the grindstone, B the plane blade
and C the direction in which the grindstone is supposed to
revolve: in which case it becomes evident that the plane’
blade will receive at its edge some pressure in tke direction
of the arrow, D; and the metal at the catting edge of the
blade, being very thin, gives way to this pressure and bends
back instead of abrading off, leaving s long feather edge, as
shown in Fig. 6, from A to B. This edge breaks off in many
cases further back than it should do, and inevitably breaks
off wheo the blade is applied to the oilstone, leaving upon
the face of the ollstone particles of steel which must bere-
moved before a good edge can be secured to the tocl. As a
rale, however, this feather edge is broken off by lappiog
the blade on the palm of the hand, or it msy be removed by
passing the edge lengthways on s piece of wood. It is,
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however, better to hold the blade as shown in Fig. 4, but
there are other considerstions which sometimes render this
impracticable. For instance, if the stone is not quite true,
the high spots will strike against the cutting edge, and ren-
der it impoasible to hold the blade steadily, and hence im-
possible to grind it true. If the stone has soft spots in it,
as most stones have, the blade will dig in those soft spots,
and will also be thrown off the stone when encountering an
unusually bard spot. If, in consequence of digging in a
soft spot, the blade catches, the cutting edge will be ground
completely off; so that it is only urder exceptional and un-
ususl circumstances that the blade can be ground in the po-
sition shown in Fig. 4 It is better, therefore, to grind it in
the position shown in Fig. 5, which is safer and surer, In
oilstoning n plane blade, the straight face should be held
quite level with the face of the ollstone, so that the cutting
edge may not be beveled off. Not much spplication to the
oilstone 13 necessary to the straight face, because that face
is pot ground upon the grindstone, and It only requires to
have the wire edge or burr removed, leaving an oilstane pol-
ish all along the cutting edge. The ollstoning should be
performed alternately on the tat and beveled faces, the blade
beiog pressed very lightly on the ollstone toward the last
part of the operation, so as o leave as fine & wire edge as
possible. The wire is the edge orburr which bends or turns
over at the extreme edge of the tool, In consequence
of that extreme edge giviog way to the pressure of
the abiadiog tool, ba it w grindstone or an ollstone,
This wire odge is reduced to a minimum by the oll.
store, snd is then so fine that it Is practically of bat little
acccunt; to remove it, however, the plane blade or iron may
be buffed back wards and forwards on the palm of the hand,

The iron being sharpened, we may screw the cover on, ad-
justing it 8o that its edge stands a shade below the corners
of the iron, and then screwing it tight ; the blade or iron and
the cover must now be placed in the mouth of the plane
stook, and adjusted in the followivg manner: The plane
iron should be passed through the mouth of the stock until
as mueh in depth of it is seen to protiude from the bottom
{aco of the stock ua is equal to the thickness of shaving It is
intended to cut: to estimate which, place the back end of
the plane upon the bench, holding the stock inthe left hund
with the thumb in the plane mouth, 50 as to retain the iron
and wedge in poaition, the wedge belog turned toward the
workman, A glance down the face of the stock will be
sullicient to Inform the operator how much or how little the
cuttiog edgo of the Iron protrudes from the face of the plane
#tock, and hence how thick his shaviog will b, When the
distance ls adjusted as nearly as possible, the wedge may be
tightened by a fow light blows of the hammer, If, after
tightening the wedge, the blade ls found to protrude two
much, & light blow on the fore end of the top faoe of the
plane will cause it to retire; while & similar blow upon the

back end will cause it to advance, In elther caso the X
thould be tightened by a light blow after it is fnally ad)
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~ IMPROVED KEG AND BARREL MACHINERY,

In our i*sues of March 8, 1874, and February 6, 1875, we
published several {llustrations, together with detailed de-
soriptions, of new coopering machinery, patented and munu.
factured by Mossrs, E. & B. Holmes, of 50 Chleago street, Buf
falo, N Y. The devices then referred to, which, as we staved,
worked a practioal revolution in the cooper's trade, related
mainly to the manufacture of barrels by machinery, said
mechsnism in many instances being the first ever inventod
for performing operations hitherto done by hand Iabor. To
this waluable eategory of apparatus, the manufacturers

P

or togeiher the ends of staves of akegor barrel, ready to
receive the head truss hoop, after they have been set up in
the setting-up form with their other ends in the other head
truss hoop. The machine Is constructed with s frame upon
which Is planted s windlass supplied with a rope, which
windlass Is operated by friction wheels,

After the barrel or keg has been set up with the ends of
the staves In one head truss boop, it is placed In the machine,
and the rope la placed around the flaring endu of the staves,
The friction wheels are then brought in contact with ench
other, when the windlass is wet in motion, drawlng up the

have now added & new; series of machines designed for the
production of kegs
and small casks of all
kinds and sizes loss
than barrels, besides
a number of novel do
vices devoted, as be.
fore, to improved bar-
rel manufacture.

In Fig. 1 is repre-
sented an entirely new
machine for leveling
and then trussing
slaok barrels. 1t Is
constructed with an
iron frame upon which
are placed two level.
ing plates upon slides
or guldes, which
plates are operated by
cums, There are al-
g0 two other plates
placed upon slides,
aod operated at each
end by cranks. Upon
these plates are hoop
drivers, for driving
all the truss hoops
npon & barrel at one
and the same time.
The leveling plates
are first moved to-
ward each other and
against the ends of
the barrel by cams.
The barrel is thusle.
veled snd held in po-
sition while the hoop
drivers force all the truss hoops to their places. The
leveling plates and drivers then recede, and one barrel
is discharged from the machine by the introduction of an.
other. The apparatus is so rapid in its operation that, by the
help of one man, from 4,000 to 5,000 barrels can be trussed
per day.

Fig. 2 is & machine for chamfering, howeling, and erozing
kegs snd small casks. It is adspted for finishing the ends
of kegs or small casks of all sizes, from small kegs to half
barrels, ready to receive the hesds. It finishes both ends
of the keg at the same time with grestaccuracy, Thekegis
placed on the machine and forced
into chuck rings, which are caused
to revolve by teeth, upon their outer
edge, engsging with pinions upon a
common rotating shaft. Rotary
cutters are brought in contact with
the ends of the keg, which ave fin-
ished by a single revolution. The
machine is easily altered ‘from one
size to another by chaoging the
chuck rings. Its capacity is from
2 000 to 3,000 kegs per day.

In Fig. 3 (see next page) is repre-
sented & machine for rounding heads
of all sizes for kegs and barrels,
This is so constructed that every size
of heads for kegs, smsll casks, and
barrels cen be made upon it for both
tightand lack work, and the change
from one sizs to another is ensily and
galekly sccomplished. The saw and
cutters are brought in contsct snd
passed through the wood on such
lines as to preventthe tearing, split-
ting, snd slivering of the material
uted, and to give s smooth finlsh to
tYis work done, No more set i re
qiired inthe saw than Is necossary
ia a common circular saw. The
michive is mads with a strong iron
frame, on which is placed a clamp
for holding the head. There are,
besides, & swing frame, carryinga
concave saw and cutters for round-

ibg and chamfering the head, and
An sutomatic apparatus for dis.
chargiog it when finished.

In opersting the machine, the
blank is placed between the clamps,
and at the game time the foot tresdle is pressed. This
clamps the blanks, and also brings the soncave saw and
cutters in contact with it, and holds them there until the
head iz fioished, when the latter is released through the
sutomstic action..

In the following engraving, Tig. 4, Is exhibited a power
windlass for kegs and slack barrels, Thisls for drawing up

staves, by theaid of the rope, ready to recelve the other end

MACHINE FOR LRVELING AND TRUSSING SLACK BARRELS.

or head truss hoop. This apparatus is very rapld in its ope-
ration, and will windlass from 2,000 to 2,500 kegs or barrels
per day.

Fig. 5 is & machine for leveling and trussing kegs and
small casks, from the smallest kegs to half barrels, and can be
easily and quickly adjusted. The truss hoop drivers are at-
tached to two plates, one of which is stationary and adjust-
able, and the other is moved to and from it perpendicularly
by cranks and pitmans. The drivers move automatically in
and out, to allow the reception and discharge of the keg into
and from the machine. The plates level and the drivers

drive the truss hoops at oneand the same operation upon the
keg, by the movable plate being brought in contact with
the upper end of the keg by the action of the cranks and pit

mans, the two orankabeing on the same shaft,

upon from 4,000 to 5,000 kegs por day.
This subject will be resumed In our next issue

The ma.
chine works rapidly, and will level snd drive the trues hoops

Iron Frelght Onare.

The La Mothe Manufacturing Company, of Providence, R
L, is bullding iron freight platform cars.which are thus de
seribed : Bix sills, 80 feet in length, ench belng componed of
three 2.inch boiler tubes, are placed one above the other,
These are three inches apart, hut are secured to each other
by bands or tie blocks of the best charcoal fron, forming »
ningle sil}, which is, from its nature, of greatstrongth. Thess
pills are phaeed under the car 20 inohes apart, and are con.
nected and held in plaee by forty.five § inch soft sleel
rods,ranning thromgh the tie blooks and riveted at ench end,
by which mmans the entire strocture Is rendered

per-
foctly compact, and
becomes a unit, Tran.

som beams are placed
at each end at the pro.
per point, to conneet
with the trucks, Thege
contist of four boller
tubes of like size with
the sills, and ars se.
curely fastened to each
other. Large rods are
employed tostrengthen
the center of the car,
and sre fixed to the
sides by improved and
patent couplivgs. This
arrangement is actu.
ally stronger than the
sills themsalves. The
ususl truss rods are
also used, the best §
inch steel for the pur.
pose being employed.
The only wood used is
the plsoking of the
platform. which is se.
cured to the sills by
means of staples. The
entire mechanism is
void of welding, nuts,
joints, or mortises,
The actual weight of
the car without the
trucks is not over 40
per cent of that of the
ordinary car. The
carrying capacity of
this car is set at 20 tuns. ‘The ordinary platform car weighs
about 6 tuns, and is considered heavily losded with 12 tuns,
s fair burden being from 8 to 10. The ordinary car, eapable
of carrying but 10 tuns, must carry a dead weight of 0 tuns;
while this new invention will, it is claimed, with absolute
safety oarry 20 tuns, with a desd weight of but 8 tuns. The
same principle is to be applied in building box cars. Greater
safety in case of collision or’fire is claimed for these cars. A
platform car of thiskind has been in use on the Providence and
Worcester Railroad sinee September for transporting stone,
Its weight is 8 560 1bs. less than their ordinary platform cars,
and in strength and durability it gives
great satisfaction.
B
Condensed Eggs.

It is astonishing, says the British
Trade Journal, what progress has
been made during the past few years
in the art of preserving aliments
generally, and that & great boon has
thereby been conferred sll round we
have daily evidence. The superfiu.
ous herds of Australasia and South
America are now potted, or, we
should perhaps say, ‘“tinned,” for
the English and other markets, thus
sffording comparatively cheap animal
food for the less opulent classes.
America sends us in large quantities
the products of her waters, which
but for preservative processes would
be lost to the old world; Switzer-
Iand is fast ruiving the milkman's
businessin this country; from scross
the Channel come eupplies of vegeta)
bles in & form qualified to journey
round the world without deteriora.
tion: and Denmark exports her deli-
cious butter in ever increasing quan.
tities, well protected from the effects
of keeping and climatic change. In
fact, preserved provisions now in.
clude a vast variety of substances
hailivg from all parts of the world.
Although more the reciplents than
the producers of such goods, there
are many articles of the kind which
we are able to send sbroad, and the
productions of the Scotch provision
factorles are espocially esteemed in
cortaln parts. Only recently a new has been
brought into notice which bids fair to gladden the hearts of
our colonists who swear by the virtues of Britlsh beer. We
see no reason why condensed beer should not be as good in
its way, and prove ag great a success, as 'mdmf‘mh
But we have strayed somewhat from our immediate object,
which is to call attention to condensed egg, & sample tin of

'{4]. 2
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of which, prepared in Bavarla, has reached us, This artlole

in prepared from fresh raw oggn by & process of desloeation,
which, while effectual in removing sll traces of molsture,
leaves the natural properties of the egg unimpalred, It in
only necessary to add » due proportion of water to the °gR
powder to render it fit for cullnary purposes, the nctive con.
stituents of one egg belng contalned in about s toaspoonful

of the powder, That this Is & valuable addition to the line

b 4
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MACHINE FOR ROUNDING BARREL HEADS,

of concentrated natural aliments will be admitted, we think,
by those who, getting the better of a perhaps not altogether
inexcusable prejudice, venture on a trinl. The contents of &
small sized tin are about equal to twelve eggs.

Action of Different Solutions on Motals,

Professor A. Wagner, of Munich, has recently made a
geries of careful experiments to determine the action of dif-
ferent solutions on copper, zine, lead, tin, Britannia metal,
brass, and German silver, first In air free from carbonic
acid, then in the presence of carbonic acid and air. These
metals and alloys were in the form of foil, of equal surface,
namely two square inches, and of as nearly equal thickness
as possible, The copper foil was as good as chemically
pure; the zine was common shest zinc with 008 per cent
of lead; the lead was cut from commerclal sheet lead; the
tin was the pure cast metal. The Britannia metal was a
plece of new sheet metal intended for the drums of gas
meters, and consisted of 90 per cent tin and 10 per cent
antimony. The brass was composed of 64} per cent cop-
per and 35} per cent zine, The German silver was 702
per cent copper, and 29'8 zinc and nickel. Theso pleces
of shest metal were placed vertically In glass vessels, each
bolding 61 cubic inches of the solution to be tested, the
metal being completely covered with the solution. In the
experiments they were left in the solution for a week. The
results of these experiments, as given {n the Bavarian
Industrie und Gewerbeblatt, were as follows

In freshly bolled distilled water, zinc suffered the most
change of all the metals tested; tin and Britannin metal
suffered no change. With access of air and earbonic acid,
the sction upon lead, copper, zinc, brass, and German silver
was much more energetic than in the presence of air free
from carbonic acid. In the latter case only traces of copper,
zinc. and lead were dissolved; tin, Britannia metal, brass,
and German silver were not attacked at all, In the presence
of carbonic nold and air, tin and Britannis metal were the
only metals not attacked; all the other metals were per-
ceptibly dissolved.

In chloride of sodinm and chloride of potassium solutions,
with nocess of alr and earbonie scid, copper, brass, German
silver, and zine were violently attacked, while In the absence
of carbonic seold they underwent comparatively little change,
The coutrary was the case with lead, tin, and Britannia
ware, they being attacked more violently when exposed to
air free from oarbonic scld than in air and earbonle acid,
In the latter case, lead was only half as much affected as in
former, tin not at all, and Britannis metal very little,
With access of air free from carbonic acid, not s trace of
any of the metals was dissolved ; with access of air and
carbonic acid, considerable quantities of copper, brass, Ger
man silver, zine, and lead were converted into soluble com-
pounds, only & trace of Brituonia metal went Into solution,
and no tia was dissolved.

In sal ammonise solutions, with access of air free from
carbonic seid, copper was attacked prodigiously, also brass,
German silver, and zine; Britannis metal, tin, and lead com-
paratively little, In the presence of both air and carbonic
scld, strangely enough, all the metals, with the single
xception of German sllver, were less attacked than when
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the carbonio scld was absent; namely, copper only about
ono sixth; lead, only about one half as much; tin and Brl.
tannin metal not at all,  With scoess of alr, with or without
earbonle acld, n conslderable quantity of emch metal went
into solution, with the exception of tin and Britannis metal,
of which, in both cases, not a trace was dissolved.

The sctlon of copper, wnd in & less degres of brass and

German silver, towards sal ammonise solution s worthy of

WINDLASS FOR

attention, Within a weel, a large quantily of copper was
dissolved, the liquid became dark blue, and contained = per-
ceptible quantity of ammonia. By sallowing the sal am.
moniac to act upon the copper for & loog tiwe, at ordinary
temperature, s compound of ammonio caprous chloride
with ammonio-cupric chloride was formed. The action of
sal ammoniac solutions on copper seemed, however, to be
essentially dependent upon the unrestricted access of the

MACHINE FOR LEVELING AND TRUSSING KEGS.

atmospheric oxygen. The loss of welght of one square inch
of copper foil, in the experiment, in which air free from
carbonic acid was passed through the solution, was 1856
graing in s week; while one tquare inch of copper foll, stand.

10 81 cuble inches of water, In an open glass covered with
paper, lost only 8'08 graine. If copper ls bolled in a solution

of ual ammoning, with or without sccess of alr, smumonis in
continually libersted, even for hours.

In water containing chloride of magneslumw, in the presence
of alr free from osrbonle acid, lead and zinc were mont
strongly attacked, tin and Britannia were only very slightly.
The setlon upon lead and copper is about the ssme as that

of the alkaline chlorides; zinc, brass, and German silver are
more strongly affected. In the presence of carbonie scid and
air, chloride of magnesium bas about the same effect upon
copper and German silver as the alkaline chlorides,and s much
stronger one on lead, zioc, and brass. In this case, tin is
perfectly protected from corrosion. When carbonic acid Js
absent, perceptible quantities of zinc alone go into solution,
as well from sheet zinc as from brass and German silver,
In the presence of air and carbonic acid, considersble quan.
tities of all the metals are dissolved, except tin, of which
none is dissolved, and Britannis metal, of which traces
only are dissolved.

In solutions of sulphate of potasss, copper, lead, brass, and
German silver were perfectly protected from lossof weight -
in the presence of air free from carbonic acid, the loss of
welght of zinc was considerable, of tin and Britannia metal
inconsiderable. With access of air and carbonic acld, lead,
tin, and Britannia ware suffered no loss of weight; copper,
brass, and German silver lost equally and slightly in weight,
zinc coupsiderably. None of the metals were dissolved in
the absence of carbonic acid; but in its presence, copper,
zine, brass, and German silver were dissolved in perceptible
quantities; lead, tin, and Britsonisa metal were not dis.
solved,

In water containing saltpeter and air free from carbonic
acld, Jead and zinc were attacked most violently; tin and
Britannia ware a little; copper, brass, and German silver
not at all. With air and carbonic aeld present, zine and
lead were attacked most; copper, German silver, and brass
were not more acted upon than by distilled water; tin and
Britavnia metal were acted upon somewhat. None of the
metals were dissolved when carbonic acid wasabsent; when
it was pregent, perceptible quantities were dissolved.

In carbonate of soda, and air free from carbonic acid, lead,
copper, brass, and GGerman silver lost nothing in weight,
but zine, tio, and Britannia metal were sensibly affected.
Perceptible quauntities of tin and Britannia ware were dis-
solved ; none of the other metals went intosolution. It was
not possible to pass carbonic acid lunto the golution, ss this
would convert the carbonate of soda Into bicarbonate of
soda,

In water containing caustic soda, and air free from car.
bonic acid, lead, tin, Britannia metal, and zine suffered a
very considerable loss; brass and German silver an incon-
siderable loss; copper, none. A good deal of Jead, tin,
Britannia metal, and zine were dissolved ; only s little brass
and German silver, and no copper. It was impossible to
pass carbonic acld and air into the solution, because it would
convert the caustic soda into carbonate of soda.

In lime water, with air free from carbonic acid passed
into it, lead lost considerably in weight; ainc and brass an
Inconsiderable quantity: copper, tin, Britannia metal, and
(German silver, none at all. A perceptible quantity ot lead
was dissolved, but only traces of zinc and brass. It was, as
before, impossible to perform the experiment in the presence
of carbouic acid, as this would form carbonate of lime.

Reviewing these results, snd classifying them sccording to
the metal, we find that they are affected as follows:

Copper, in the presence of air fres from carbonto sold, Is

ing vertically in asolution containing 15 gralns sal ammonine

very energetically attacked by a solution of sal ammonise




i

LA

\V
Heela
i

*orlme

acld, the copper was attacked by all the solutions, most vio-
lontly again by sal smmonine (loss, 2 14 grains), the action
belng only about one sixth of that without carbonle acid.
Thealkaline chlorides dissolved 176 gralns, chloride of mag
nesium, 1°72 graing, being vearly s strong as sal ammonise,
Sulphate of potassa acted feebly (0000 grain), and so did
snltpotor (0 045 graiv) (o distilled water (0°045 grain). Al
these solutions dissolved perceptible quantities of copper,

Zine, in the absenoe of earbonio nold, was atiacked by evary

solution, most violently by caustic sods (loss 090 grain)
sod sal ammonine (0 70 grain), conslderably by sulphate of

potassa (0 045 grain), less by ohloride of magoesiom, dis.
tilled water, and carbonate of soda (0°105 grain), quite

ht, 13 56 graios) ¢ ehloride of
0 = and w:w’“lm}- grain), still less distilled water, sulphate of potasss, and
‘ water (0015 grain), not at all by | saltpeter (each 0 015 grain).
1o of saltpeter, carbonate of soda, caustic sods, | ara dissolved by all thess solutions.
\ Quite a considarable amount of copper was &
dissolved by sal ammonine, only traces of It by distilled
“water; none of the other solutions were able to convorl any
“copper Into soluble compounds. In the presence of carbonic
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magneslam (1 006 grains), and alkaline chlorides (0 0156

Perceptible quantities of metal

Copyrights,

Mr, Rowland Cox, says: In the case of Lawrence rs. Cup
ples, Judge Shepley hns annonnced It ng his opinion that, in
an aotion for the Infringoment of a copyright, where the re
pomblances are ncoldental or arlse from the nature of the
nubjsct troated fn the two books, there can be no recovery,
To constitute an infringemont of a copyright, the Jearned
Judge says, there must be piracy; the defondant must have
usied the plalntifl's book us his model, Although the defend-
ant's work cover the samo ground as the plaintifl’s, and ao.
swors the snme purpose i toto, 1t will be no Infringement if
it is not an appropristion of plaintif’s particular method
Henoo, where the plalouff had compiled o book bearing the
title *“ The Advertiser mnd Collector's Chart,” containing
certain llsts and unmos, and defendant lssued s book enti-

feebly by saltpeter (0135 gealn) and alkaline ohlorides tled “The New England Mercantile Ctulde,” which con

(0-105 grain), fuconsiderably by lime water (0 045 grain),
Percoptible quantities of soluble zine compounds are pro-

duced by the sotion of caustic sods, sal ammoniae, and

tained the same lists, it was held that thero was no infrioge-
ment,
There can be no doubt that & copyright which purports in-

forentinlly to cover anything akin to s subject is of no avail.
chloride of magnesium; traces only by distilled water and 3
Thuie weler:: Mens of ths orher solath Yaoed wolable It is idle to attempt to make & copyright effect, directly or in

zine compounds. In the presence of air and carbonle acid,

directly, the functions of = patent or a trademark. TLe

three are possibly of the same genus, but, as species, are
all solutions act upon zinc; chloride of magnesium acts the 3
strongest (loss 0 810 grain); next to it, sulphate of po widely separated ; and to confound th®m Inevitably leads to

(0795 grain). The alkaline chlorides mct considerably

illogical conclusions.

(loss 0°57 grain), and almost equally with saltpster (0 555 ke

grain) and sal ammonisc (054 geain); distilled water less
(0-385 grain). Perceptible quantities of zinc were dissolved

by each solution.

The Comacho Eloctric Mackine,

The Comacho magnetic machine, with its ccncentric iron
tubular magnets, may be seen at 171 Queen Victoris street.

Lead, in air free from carbonic acld, was very strongly | There can be no doubt of the advantage of this form of
attacked by caustic soda (loss, 6 45 grains); considerably by | magnet; but experiment on the resistance of the circuit,
lime water (2055 gealns); Jess by alkaline chlorides (0 315 | weight lifted, electro-motive force, and consumption of zinc,
grain); chloride of magnesiom (0 3 grain); saltpeter (0 21 | ete., would form an interesting subject. The machine, with
grain), and sal ammoninc (0 18 grain); still less by distilled | five cells of a bichromate battery, works three or four sew-
water (0045 grain); and not at all by sulphate of potassa |ing machines. Attempts to work it with the thermopile
and carbonste of soda. Caustic soda, lime water, and sal am- | bave hitherto failed. This is very likely, because the ele-
monisc converted perceptible quantities of lead into soluble | ments of the thermopile are coupled up in considerable
compounds, chloride of magnesium and distilled water only | series, so that, considering the resistance of each element,
traces of it; while sulphate of polassa, carbonate of sods, | the whole resistance must be great compared with the resis-
saltpeter, and alkaline chlorides dissolved no lead. With |tauce of the wire round the magnets, A thermopile should
access of carbonic acid and air, the chloride of magnesium | be made of low resistancs by coupling & number of elements
scted most strongly (loss, 0 525 grain); next saltpeter (0 31 |together in parallel circuit, and then taking scme ten or
grain) and alkaline chlorides (0°18 grain); still less dis-|twelve, or more, of such series coupled in succession. It is

ulled water (0°12 grain) and sal ammonise (0075 grain)

no donbt worth considerable experiment to atisin a success-

Salphate of potassa was again powerless to affect the lead, | ful result from the thermopile, as in that case, by merely
and did not dissolve a trace of it, while all the other solutions | turning on the gas, a lathe or sewing machine be made to

dissolved perceptible quantities of it.

Tin, in the absence of carbonic scid, was energetically at.
tacked only by carbonic soda (loss, 0'83 grain). Of the
other solations, it lost, in carbonate of sods, 0105 grain; in
alkaline chlorides, 0 90 grain; in sal ammonisc, 0°075 grain;
in saltpeter, 0 045 grain; in sulphate of potasss,0 03 grain;
and in chloride of magnesium, 0°015 grain: while it was

unaffected by distilled water and lime water,

quantities of tin. Carbonic acid and cir hinder, in & re-
markable manner, the action of these solutiuns upon tin,

with the single exception of saltpeter, which ncts very
faintly (loss, 0 015 grain),

Britannia metal acts quite anslogous to tin. In air free

from carbonic acid, caustic sods acts most violently (loss of
weight, 141 grains); the others act inconsiderably. The loss
of weight in alkaline chlorides was only 0-135 grain; in car-
bonate of soda, 0-00 grain; in sal ammoniac, 0°045 grain; in
sulphate of potash, chloride of msgnesium, and saltpeter,
each only 0-015 grain; and in distilled water and lime water,
it was unected upon. Caustic soda and carbonate of soda
alone dissolved perceptible quantities of the metal, In the
presence of carbonic acid and air, as in the case of tin, dis-
tilled water, sal ammoniac, and sulphate of potassa donot act
8t all; the alkaline chlorides, chloride of magnesium, and
saltpeter act very feebly (loss, 0 J15 grain); and saltpeter alone
dissolves enough metal to be detected.

Brass acts, on the whole, in & manner analogous to copper.
With sccess of air free from carbonic acid, it is stroogly
attacked by sal ammoniac (loss of weight, 4035 grains), only

work,— T'elegraphic Journal.

Rotary Engines.
Accurding to the invention of Mr. Urbain Chauveau, of
Paris, & cylinder is arranged with a piston which may be ac-
tuated by steam, compressed alr, or gas, o as tomove round
an axis passing thiougk & center. If a point of the piston

Only caustic fi i
soda and carbonate of soda were able to dissoive perceptible rod is forced to move in the spaoe of a fixed circle having

for its center & given point, so that the distance is equal to
one half of the stroke of the piston, it will be readily under-
stood that the alternate motion of the piston in the eylinder
will produce & continuous rotary motion of the said cylinder
round the axis. Different arrangements of mechanical parts
may be employed to carry out the principle above mentioned,
and the construction of rotary engines of this character may
be varied to a graat extent, and yetin accordance with the
same principle. The admission of steam may)be made in
any ordinary manner,

Drilling and Boring.
An invention by Mr. J. Dodge, of Manchester, Eogland,
consists in an lmproved compound machine, by which four
or other convenient number of holes can be drilled or bored
st the same time, and by which the spindles of the drilling
or boring tools st opposite sides of the machine are set
simultaneously, and in unison with each other. His im.
proved machinery consists of s foundation plate, and of
four standards, which are connected by cross slides support-
ing the boring headstocks; the cross slidesare raised or low.

slightly by chloride of magnesium (loss, 06 grain), alkaline ered, and the boring headstooks are traversed to and fro on

caustic sods, and lime water (each 0 03 grain),
and pot st all by distilled water, sulpbate of potassa, salt-

the cross slides by screws, all of which are connected to-

gether,

peter, and carbonate of sods, Perceptible quantities of .

metal are dissolved by sal ammoniac and chloride of mag-
nesium, and traces of it by caustic sods and lime water. In

Large Lap-Woelded Tubes,
The National Tube Works Company have just completed,

the presence of carbonic acld and air, it is acted on most | 8t their works at McKeesport, Pa., & sample pipe for exhibi-

violently by sal ammoniac (loss, 2:505 grains) very strengly ;

tion at the Centennial. Itis 14 feet in length and of 14 inches

by chloride of magnesium (loss, 1-38 grains), and alkaline | outside diameter and 10 inches inside, the iron of which it
chlorides (loss, 12 gralns); less by distilled water and car- | I8 made being 2 inches in thickness. This is said to be the

bonste of potsasa (each 006 grain), and saltpeter (loss,

heaviest piece of lap.welded pipe ever made in this or any

0045 grain). All the solutions dissolved perceptible quan. | other country, and it is stated that such heavy work has

titles of the metal,

German silver acts llke brass, but on the avers,
" ge is less
:w‘diully Attacked. In alr free from carbonic scid, it is
s strongly attacked than brass, although quite strongly by

sal ammonise (lows of welght, 0°12

nover been attempted by any other establishment,
—~ e =
The Hell Gate Obatructions,
The drillicg of the chief obstruction at Hell Gate is fin.

U grain), less by chloride | Ished, and the machines have been transforred to Flood Rock,
of magnesium (losw, 0045 grain), alkaline chlorides (0°015

grain), aud caustic soda (015 grain), not at all by distilled
water, sulphste of potasss, seltpetor, carbonate of, sods, and
lime water. Perceptible quantities of metal were dissolved
by sal ammonisc and chloride of mugnesium; traces only by
caustic sods, In carbonic neid and air, the eal ammonisc acts
thie strongest (loss, 1°74 graing), next to this are chloride of

The débris have been cleared away from the shaft, and the
caven formed by the deep headings are now lna good condl.
tlon to be explored. Experiments are belng made dally in
explosive material, 1o ascertain the safest. The mine will be
spruog next Jaly or August, There are 172 pillars which
support the rooky roof; 8,000 borlngs have been made for In-
serting explosive matter, Those in charge of the work ap-

— — —
prehend more danger from the surging of the water than
from the shock at the time the rock is shattared. The work

at Flood Rock is earried on day and night

-
A New Electirie Battory,

M. Cerpaux proposes a battery made of & certain num
ber of plates of copper and of zine w |-nru|ul by & wooden
Iath. The plates are plunged in sand or molst earth, and
If on the enrth
chloride of sodium be poured, w very intense current Iy
generated,

an electric current iy at once preduced,

S4O> i
Stenm Strect l'-v: in Phillndelphin,

Steam strect curs are now in operation on one of the mll.
rond lines In Polladelplhin,  The looal papers state that the
objection that lLorses will be frightened by the exhaust
Las not been roalized, as no runaways have occurred, nor
do the animals seom st all alarmed by the proximity of the
machines.

DECISIONS OF THE COURTS,
United Stntos (!Ilrnl(—_ﬂn‘uri---nl-lrlrl of Massnchu~
notin,

PATENT SHADE VIXTUMES ~SEEWART HANTRHORN £4, JOUN SHOREY of /.,

LIn equity. —Bofore SuxrLey,J, ~Doclded Ootober term, 15905 to wit, Feb-
ruary 17, 194, )

BumrLey, J.: y

Fhils bt is for an alleged Infringoment of lettors patent No. 9,956, dated
August 27, 1867, granted to Stowart Hartstiorn for improyement in spring
fnxtures for shados, These are the snme letters patent which were the sob-
joet matter of tigation In Hartshorn os, Almy, ard Hartshorn e, Tripp
et al,

Defendants rely upon two grounds of defense:

First, that the alleged Invention of Hartahorn Was not new and patent.
able at the date of his original letiers patent,

Second, that the devicos med : use of by the defendants are no nfringe-
ment of the plalntiit's (nvention.

To sustain the defense of want of novelty, the defondenta rely upon evi-
dence of the prior exiatence of what is weil known as the cosch fixture. In
which s cord 1s used to Ife the pawl and olsengage It from the ratehet
when it is desirable to allow the curtaln to roll up under the sction of the
spring. This defense s fully met and answercd in the two cases above
iuni. to wailch It is only necessary Lo refer 10 dispose of this branch of the

efense.

The fixture manufactured by the defendants has & spindle which rosts In
the bracket, and is exterded for a short distance Into one end of the cor aln
roller, which end revolves around that portion of the fixed rpind e which w
projected into the roller, while the uther end of the roller Is provided with
» journal, upon which It revolves frecly in the supporting bracket. This
spindle lnIro\'Mnl with a cam-shaped recess on one side of It, wirhin the
roller, and a chamber of suficlent sixo to receive & small sphere or buck-
shot In such & position as to be directly ov r the rocoss [ the spindle when
the roller is revolved. The mmuall ball or buckshot Is Inwwoduced into his
cl ber. Une edge of the recess it the spittlle is s0 constructed that when
the Lall falls Into the recess it will be 1orced agale st the side of the cham.
ber, and operate as a detetit to stop the revolution of the roller s hen it s
tarning one way, The other edge of the recess Is o formed that when tl ¢
roller 18 wrned In the opposite direction the ball {s thrown up into the
chamber, where, when the roller is rapldly revolved, the ball is held by
centrifn force,

It will be seen, by & comparison of this contrivance with the one de-
scribed in the Hartahorn patent, that It effects the same resuit by means of
the ball operating as & detent as Is effected In the Hartabornu contrivance
by the paw!l and ratchet In Hartsbora's, the pawl has a tencency to fall
by gravitation futo the notches made In the periphery of the hubd, or when
tixed below the hab, 16 one of the modes descrived In the patent, it Is actu-
ated by a spring which tends 10 eogage It In the notch. The ball operates
as u derent, cateh, or pawl, Lo eogage with the notch or ratehet wheneter
the rotation of the roller, snd the upward movement of the cvrtan ander
the (nfluence of tho apring, are checked by the manipulation of the curtain
or shade Itself, In Hartshorn's, when 1he roller (s tovolved 1apidiy, the
ratchiet has not thmo to fall by gravitation inte the nutch while the ratehet
notch is passing under the toe of the pawl  In Shorey's, whi.e the rollir &

rapidly revolved, the ball Is Kept by centrif) force from engagiog
as a detent between the side of the chamber in the roller, acd the edge of
the recess In the spindie.

The construction of the claim in the Hartshorn patent was fally glien In
the eane of Hartshorn and Almy, 1t was there shown (o embrace, (h €0t
bination with a spring roller, such an arravgement of pawl and ratebel,
with the varylng speed of the 1evolution of the rolier mat.ally neiln‘ wit
eaoh othor through the manipulation of the roller, thst the pawl would er=
gage with the ratcliet by checking the rotation of the rollor and the upward
movement of the curtaln oy the simple manipalation of the nlude‘, werely
varying the speed of the rotation of the yoller, 1tixequally within the
scope of this invention, whether the force which detertuines the fact of en~
gagement or non-engagement of the pawl or deteot with the noteh or
ratchet be that of a spring, or force of ﬁnvny. or eenmtnrl faice,

Improvements may be made (o the spring or the roller, the shade, or the
form of the pawl or detent, and tiese HNProvemenis may bhe plmublci
but #o long a6 the combination cmbraces, a8 {n the case of the devieo 1&.
those defendants, overy element of Hartshorn's jnveation. ops rating sub-
stantinlly (n the sime manner to produce the same resull, it must be treated
s an Infringement.

Deeree for eamplalnant, for injunction and acconnt,

5. D. , for complainant,

A, K. P. Joy, tor defendant,

Inventions Patented In England by Americans.
1Complled from the Commiastoners of Patents® Journal,)
¥rom February 29 to March 27, 1%6 Inclusive

ArrLyixG Moriye Power.—J, Doubler, Phifladeiphis, Pa,
NAKING Powpyn,—Dodge et al., Rew York elty,

Banngp Fexoe Wine,—H. W, Putnam, Bennington, Ve,
Boruee.—D, L. M, Moore (of New York clty), London, Eogland,
Hotee Toune Arranatus. —J, H, Faxon, New York olty,
BoOT-ScREWING MACHINE, —American Cable Screw Wite Co ,Boston, Ma.
BooT-SEWING MacuiNg.—D, Mills (of Brooklyn, N. Y.), Aston, Kngland,
Huiok Kiny, e1o.—G. S. Redfield, Chicago, 111,

Buiox Macnmineny.—C, 8. Bigler, Harrisburgh, Pa.

Butog Maomyg, W, A, Grabham, Carilsle, Pa,

Bunxixo Lixe, 21 <A, Smith, Butfulo, N, Y.

Canmixa Macnixe.—J. F. Foss, Lowell, Mass,

CLEaxsixg Warar.—D. M. Richandson, Derolt, Mich,

Coveniyg Usunriias.—J. P, Onderdonk, Philadolplis, Pa.
CurLry.—J, Pedder ef al., Beaver Falls, Pa,

Exorxg Varves, x1o.—H, E. Marchand, PFlttaburgh, Pa.

Fane Reatstes,—J, Saogster ¢f al., Buffalo, N, Y,

Freoixo CAnpiNo Maonixes —W. T, Bramwell, Terre Hanto, Ind.
FrLuip MerER.—J. C. Guerrant, Danville, Va., «f aof,

GarzLier,—C. Deavs, New York city.

Hay Kx1rs, xvo.—H. Holt, East Wilton, Me.

Hxar Rapiaron.—E. C. Angell, New Yo'k ehy.

Hopsesuox Macwixe,—J. A. Bunden, Troy, N. Y.

Kxirrixe Macmisxry,—C. J. Appleton, Ellzabeth, N. J.

Live Barr.—N. H, Borgfeldt, New York clty,

LianriNg Gas,- 11 B. Stockwell e al , Brooklyn, N. Y.

Macnixx Gox.—W, Ga'duer, Hartford, Conn,

MaxiNG Gas.—M, H. 8 roog, Brookiyn, N, Y,

Maxise Learusn, ~C. L, Hoyer, San Francisco, Cal,

Maxixa P1o leox . —C. Hlwrod, Youngsiown, Olle,

Makixa Stext.—W, Flelds, Wimington, Del,

Mixven's Prox —J. I. Fewkes, Phliadelphia, s,

Parxn Box.—~1, Osborn, Newark, N, J.

ProToaratri ArPARATCS.—W. A, Brice, Xew York chy.

Piasororre, —~C. B, Rogers, Mas,

Prou Vexesss. S, H. Penley of al. .
RatLway Switon, ero.—J3. 8, Willlams, Siverton, K. J. gt
RoLuxn SuuTrEn, —J. G. Wilson, New York city, "
ROLLEE SKATE. —C, H, Green, New York city,
gonew Waexo—~0, T, Bedell, Now York elty, v e
Sewixe Macuixe.—0. L. Do Laney, New York elty. P
Soar.—S. 8. Lowis (of Boston, Mass. ), London, Bogland. S
SURMARINK TELRORAPH STATION.—K. F. Bradloy, Moftettaville, 8. C.
Tyre-SxTTine Macmixe, xv0,~8, W, Greer, New Yorkelty.
VARNISIING METAL Cases. —F, A, Pratt of al,, Hartford, Coon. 3
VENTILATING Mixgs.—F. Murphy, Steoator, 11,
WARIING MACHINERY, —C. W, Littlengld, Boson, Mass.

Wink Boor Pra Macuryeny —0. L. G, Noblo of al., Chloago, 1l
Waixoxn.—C, W, Littlefield, Boston, Mass, y




Becent Derieny aud Lorelgn Batents,

NEW AGRICULTURAL INVENTIONS,

IMPROVED COTTON PLANTER,
Thomas R, Wallls, Bgy's Point, Migs, —Thoe nove) foature n this
consiats in the axes of tho sced eylindors (which wro placed within
a dlamond-ghnpod harrow feame), bolog sooured to bars, and theso
Ingt belng uttachod to two standards on suld framo, thus forming
n new modo of sustaining said eylindors,

IMPROVED GRAIN DOOI,

Joshun W, Moreinan, Wells, Minn,, assignor to himself and Hon-
Jamin K. Smith, same place.~This consists of & vortloal oatoh bur
mounted atits upper end on an eccentrio stud of o hund lover,
At the lower end thoro ls a slot working oo stud plo, the slot
Being 8o inolined that, when the evccontreie stud (s worked to misoe
and draw buck or lower and push forwied the upper end of tho
cateh bar, the lowoer end will work in the same muanner, The bur
thus holds one end of the gealn door by belng presed Into o
groove in the door frame, binds the door fust, and provonts It
from shaking, and at the same tme looks tho door ngainst rising.

IMPROVED ROTARY CHURN,

Tarnel Solt, Lithopolis, O.—Thls Invention conslsts in using with
a square churn & dasher haviog (ts blades stealght on outer edges,
coneave on fnner edges, and provided with cononvo-conyex slots,
the same being applied to oross bars, This dashor, by it luner
concave and outer stralght edge, catohes nll tho oream nod throws
it to the center of the churn, 80 that the butter globules uro forced
back and forth through the alots and quickly broken.

IMPROVED COLTER,
Kinyon W. Maawariog, Councll Blutfy, Town.—It I8 hore proposed

~ to mount the colter, botwoeen two right und left nut collare, on n

shaft which revolves on end beariogs (n the yoke whioh attaohes
the colter to the plow, The objects ure to adjust the colter along
the shaft readily for wide or narrow outs, and to arcango the
bearings 8o as to withstand wot and exclude the dust botter than
when the colter rovolves on o stationary shatt, ns commonly
arcanged.

IMPROVED HORSE HAY RAKE,

Dagiel D. Duunn, Greenwioh, Conn.—~This relates to Improve-
moents in horse hay rakes, by which the diffgront oporations of the
rakehead-governing partd may be socomplishod (n s simplor man~
ner, The invention vonsists, fiest, in applylog the swinging rake~
heud in front of tho supporting axle; sccondly, In attaching tho
clearer bar; thirdly, in combining the rakehead-operating lever
rod and back pleco with u treadle, in such o manner that the horl-
zontal position of the samo 18 seoured durlng its motion ; and last-
1y, in the combination of the rakehead-opernting lever rod with a
fulerumed foot lever, tor securing the rake fo raised or lowered
position,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED ENVELOPE MACIHINE,

Honry D. Swift and Danlel W, Swift, Worcestor, Mass,, nssignors
to G, Henry Woltcomb & Co,, same place.—~This machine Includes
thirteen new devices, mainly lmprovements upon an appuratus
whioh was the subject of a previous patont granted to the same
inyentors, The edges of the blanks rest on a rulsed form, and the
blsnks are removed by a gummed Ufter, There 1s new apparatus (or
applying the gum very smoothly, for keepiog the gummed flap
separate from other parts during folding, and for adjustiog the
mechanism to eovelopes of varying thickness, beside novel con-
structive details of much ingenuity, which would require the aid
of engravings for their proper elucidation.

IMPROVED TYPE WRITER,

Philander Deming, Albany, N.Y.—This relates to such an im-
provement in the type writers lately introduced into use that the
same may be made available for verbatim reports by a separate
marking lever, that prints outside of the printing point of the
common type levers, and is operated by an adjustable button at-
tacked to the space key. Assoon as the marker Is jJoined to the
space key, it may be worked by the palm of the band simulta-
neously with the striking of the initial key, and thereby verbatim
reports made in stenotypic manner by means of the simple and In-
expensive marker arrangement,

IMPROVED MAGNETIC MACHINE.

Jerome Kidder, New York city.—This invention consists in
hinging the support of an electrical coll In its relation to a gulvanic
battery in such a manner that; when the coll s turned or swung in
one direction, the circuit will be closed with the galvanic battery
and when swung in the other direction, the said circuit will be
opened.

IMPROVED PAINTERS' SCAFFOLD,

William Hoeho, New York city.—This platform may be carried
from place to place and mounted without injury to the stiffening
brace rods, The novel feature consists In longitudinal brace rods
that are applied by tightening screws by supporting end clips, and
Lo laterally braced arms or stays, which are hinged to the platform
1o fold with the rods to the under side of the same.

IMPROVED COAL BREAKER,

David Clark, Hazleton, Pa.—The construction of this breaker is
such that, should a substance harder than coal or slate get into the
breaker and break the safety devices, a roll will be thrown ourt of
gear, and will remain out of gear until the damage is repalred and
the said roll again adjusted In place,

IMPROVED WAGON JACK.

Albert E. Van Horn, Bebewalog, Mich.—A ratchet wheel operated
by the lifting lever hasa slotted projection in which enters 4 pin on
the movable bar of the jack, The pawl falling out, the teoth of
the wheel hold the load at any desired position,

IMPROVED JIG BAW,.

Peter Hughes, Noew York city.—This {8 a novel spring contrl-
vance und an elbow foot treadle for working the saw gate, whereby
u simple and efficient mechanism {8 provided for working n
Jig saw.

IMPROVED ROCK DRILL,

William H. Wright, Sunbury, Pua., sssignor to himself and John
Wiright, same plice.—~The object of this invention is to provide for
minersa drill for borlug coal nnd rook, that 18 attuched diveotly to
the material to be drilled, without props or supports, and which
wllows the chunge of drills to sult the depth of bore hole and ma-
terial without removing the frame, A frame I8 provided with sta-
tionury or adjustable prongs und a sectionunl screw nut with link
Tor interchupgicg the drill,

IMPROVED FRICTION CLUTCH.
Edwin ¥, Williums, Bald Mourntain, Col. Ter.—This Invention
conglats of brakes which are dinwn aguinst the fece of r disk

wheel by wedger, moved by the siiding head on u shaft, which in
tun s moved by leyers,

Scientific American,

IMPROVED ORINDERRN FOR MOWERH,
Waltor 15, Grosh, Roadiog, Pa.~This congists of o supporting
framo for the grinding whoeel, xed on plvots so os to shife readily
1o let the stone run o differont nogles of the opposite odgos of tho

outtors, The frame bos articulations whoreby the grinding wheel
muy bo moved forward und baokward plong tho edges of tho outtemn
0t tho pamo tme that it s rotated for grinding thom. There 18, bo-

sldow, & now elump for holdiog tho cutting bar 80 a8 to sdapt the
fuoe of the grinding wheel o edges of different bovels,

IMPROVED JOINERS' BENCH VISE

Georgo I, Whoeler, Great Barrington, Masa,—In this inyontion,
o Juw In fitted to slido In i plate attached to the ond of the beneh,
and connected with a foot leyver for closing up on the work by foot
power, A rutchet bar Is arranged in connection with the lover for
fustening It to keep tho Jaw closed, The Jsw can be opened and
olosed much quicker than when worked by a screw, and It s al-
wiuys purnllel to the work and the bench, The slide I8 connected
to the lever by a ropo passicg over & pulley, which will, in prac-
tloe, bo mounted oo the plate on which the Jaw slides.

IMPROVED PLUG TOBACCO MACHINE,

Thomas ¥, Mortln, Jersey City, N. J.—This I8 an improved mu-
chine for pressing tobacco leaves to form plug tobaeco, splitting
It Into strips of the required width, and outting said strips Into
plocos or plugs of the desired length,

IMPHROVED MACHINE FOR MAKING TACKLE BLOCKS,
Fredorick 8. Burr, Brooklyo, N. Y.—This I8 a combination of
npparntus whoreby tho sides of wood tackle blocks may be bored
nod dressod o shape, either for rope or metal bangers, automati-
cally In ono machine, 80 a8 to cconomize lurgely In labor of re-
peatedly handling them,

IMPROVED MACHINE FOR MAKING TWIST DRILLS,

Edward 8, Taber, New Bedford, Mass.—This 18 & muachine for
making twist drills with Incrensing piteh or ioclination of the
grooves, A spiral groove I8 made (n the mandrel which revolves
the blank, aod advances [t along the cutters which make the spiral
or twist grooves. In suld groove the key of the wheel which
turns the mandrel works, so that, as the mandrel rises aloog the
key, Its rotation diminishes proportionately to the advance, and so
Increases tho pitch of the twist,

IMPROVED VALVE COUPLER FOR OIL WELLS,

Willinmm Walker, Baldwin, Pa.—By this device, two or more
valves muy bo coupled and worn out before the drawing of the
guoker rods I8 required. A coupling section is screwed to the top
of the lower plunger, which is lowered Into the barrel and con-
nootad by a threaded top stem, with an interior threaded section
that {8 applied to the bottom part of the 1ext plunger to be
gorowoed to the lower section, when the reserve valve Is to be
brought Into operation. A Jam nut with notches is placed on the
stom of the lower section, and engaged by lugs of the upper coup-
ling scotion to be screwed down with the same, for connecting
the seotions.

o

REW HOUSEHOLD ARTICLES,

IMPROVED WASHING MACHINE.

Loandoer Becker, York, Pa.—This invention relates to certain im-
provements upon the patent granted to the same inveator June 29,
1876, and numbered 165,068: and it consists in the particular con-
struction of the rubber, which s made of corrugated boards fast
oned In motallio end frames by lugs and screws, and provided with
studs by which the rubberis supported in the oscillating frame.

IMPROVED STEP LADDER,

Bilas C. Blauvelt, Blauveltville, N. Y.—This device may be readily
arranged for use as a step-ladder or 48 an ordinary ladder, and may
be folded together for storage and transportation, and, when ad-
Jjusted for either purpose, will be held securely In place, In the
curved edge of semicircular blocks on one part are formed three
notches, in such position as to 1eceive a pin and lock the parts to-
gether.

IMPROVED SCRUBBER.

Jobhn Deasey, Fall River, Mass.—To a scrubbing brush are at-
tached side pleces that are suppomted by wheels, The action of a
handle on the side pi prod , in otion with the support-
ing wheel, considerable lever power on the brush, 50 as to press the
same firmly on the surface to be scrubbed, and clean the same ef-
fectively.

IMPROVED WASHING MACHINE.

Benjamin Tarr, Evanswood, Wis.—This consists of an octagonal
vessel made of slats into which the clotbes are introduced and re-
volved in the suds box. Inside the vessel me several hard wood
blocks. There is a novel armogement for supportiog the cover
which constitutes an additional washtub when thrown back.

IMPROVED PRIVY SEAT,

Branch Tanner, Cheneyville, La,—This consists of an osclllating
geat with swinging frontand rear aproas, of which the front apron
is used for watercloset purposes when the seat is swung back below
a stationary inclined cover at the rear.

NEW AGRICULTURAL INVENTIONS,

IMPROVED SHADE FOR HOI BOXES,

Hiram Niles Hucrington, Wilson Place, N, ¥.—This lovention
congists of the connection of the hop box by upright standards
with adjustable shades, supported and braced so thiat the hops and
plekers are protected against sun, rain, and wind,

IMPROVED COTTON PLANTER,

Augustus T, Hatcher, Mansfield, La.—This I8 an lmproved cot-
ton planter, the operating mechunism of which muy be applied to
the stock of an ordinary scooter. It combines lmproved @svices
for opening a furrow to receive the seed, dropping the soed, and
covering It,

IMPROVED OX YOXKE.

Ell A, Farr, Cedar Springs, Mich.—This invention combloes with
the maln beam of a douole neck yoke, a central draft staple, and
brace rods, vertically adjustable to greater or less dopth on tho
beam, to regulate hight of draft,

IMPROVED MILK COOLER OR WARMEN,

David D, Whitaker, Cartbage, N. Y.—This conslsts of u mllk pun
set into a raok with alr space all around, which ls coolod by sigeng
bottom pipes and side pipes, connected to an leo wator dish above
the pan, The whole {8 coyered by u cloth goroen, to keop the dold
alr confined, x

IMPROVED ROOT-OUTTING FLOW,

John 8. Swaney, Marengo, lowa.—This plow s adapted for eut-
ting off the bottom and slde roots of hedge, apple, und othor seed-
liogs and trees in takiog them up.

IMPROVED EXPANSION REEL FOR REAPERS
Alfred W. Shaw, Chatham Center, Ohio,.~This reeol I8 80 con-
struoted that It may be convenlently cxpandod and contraoted to
work oloser to and farther from the cutter bar and ground, with-
out stopping the machine and without changing the tonsion of the

driving belt.
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IMPROVED FLOW,

Iobert A, J. Armstrong, Kooxville, Tonn~This consists In a
mold bourd, baviog oblique sookots for shure and polat, o combl-
nution with a triangular sharo keyed thereto, and o bifureatod
point without fustening, but supported by the stare, With this
construotion, when the lower side of the edgo of theah wre and
polnt become worn, they can be caslly detached and roversod, so
thiut thoy will by self-sharpening, and when worn thick they can
be enelly sharpened and temnperod sepurately,

IMPROVED HULLING MACILINE,

Ueorgo H., Peabody, Broaklyn, N. Y.~This Invention oonsists in
the combinntion of disks, provided with alternste concuved and
flat omory surfacos und wheels provided with alternute convexed
nnd tat emery surfucos. Tho disks and the whoeols are rovolved In
opposite dircctions and at different voloolties, so as 1o rub off the
hulls us the kornels pass through the machice,

IMFROVED INSECT DESTROYING COMPOUND,

Goeorge Thomns Johoson, Pittsylvanin Court House, Va~This
invention contemplates the npplication of a finely divided polson
1o the lesves of the tobacoo plant, in order that it may be taken by
tho Insects nnd destroy tholr lves, Tn conslsts In mixing keroseno
oll, turpentine, und sulphur, in such proportions that it will not bo
refused by tho Inseots, whilo Its effoct will bo thelr certaln and In-
ovitable destruotion,

IMPFROVED FLOW,

Poler G, Johnson, Hoopeston, IiL.—This invention Is an lmprove-
mont in tho olass of rlding or sulky plows whose trucks are pro-
vided with & bent or cranked axle. The lmprovement relates par-
tloulurly to attaching the plow to a ball-shaped lever which I8 piv-
oted to the truck and raised and lowered as occasion requires.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED BRONZING MACHINE,

Chglstian Landolt and Frederick Wichser, Tell City, Ind.—This
bronzing machine consists of & Hexible atencil combioned with a
sliding work table, bronzo box, and bronziog pads, in such manner
that the stencil tolls down and les on the work at the same time
that it is moved under the bronzing pads, und rises off ns the table
18 moved back to take off the work, when the bronze box moves
up to the pads and supplies them. It 18 a simple contrivance
whereby cards, bills, ete., may bo wholly or partly bronzed.

IMPROVED BOTTLE STOFPER,

Albert Freygong, New York city, assignor to Frederick Kolof,
same place.—This conslsts of a swiogicg ball that cariles at its top
part a stopper head with slotted vertical top plate und a recessed
occentric cam lever. The latter forces the stopper hend dowo and
retains [t in the mouth of the bottlie by its stralght part bearing
across the stopper head. The lever is taken hold of by the band,
holding the neck of the bottle when emptying the same, and the
stopper is thereby retalned easily without any chance of dangling
about the mouth of the bottie and interfering with the pouring
out of the contents.

IMPROVED BOTTLE STOFPER.

Adolph Luthy, New York city.—This is a stopper applied by the
neck band, and made of one piece of rubber, extending from the
neck band to and over the mouth of the bottle, so that the swing-
ing yoke with loose sleeve, fitting in a top groove of the stopper,
readily closes and opens the same.

IMPROVED BURIAL CASE.

Oscar J. Case and Edwin R. Richarason, Auburn, N. ¥.—An im-
proved glass burial case bas the lid made In two sections, which
are secured by side lugs and pins to guide projections at the out-
side of the case. The handles or knobs are made in une plece with
the sides.

IMPROVED SHIRT.

Willlam H. H, Tracy, Troy, N. Y., assignor to himself and Fred-
erick Spaulding, same place.—This shirt is so constructed that the
parts of the bosom will not be drawn out of positicn and shape
by the workiog of the side parts of the front. The bosom s left
{reo at its side edges, but attached to the body at the top and bot-
tom edges and along the centoal llgc.

IMPROVED SHIRT,

Morris Popper, New York city.—This invention proposes to fur-
nish partly mado shirts, in which the parts that require skill in
putting them together shall be properly sewn, while the long
scams of the sides and sleeves, that require no particular skill,
shall be left unsewn. The zleeves are to bo without cufls, so that
they may be cut to the length required for the arms of the wearer.

IMPFROVED MIDDLINGS PURIFIER.

Edwin N. Lapham aod Josoph Laphaw, Peru, N. Y.—A hollow
trunk, which stands nearly upright, has stationary beators extend-
ing ncross and located In groups aloog the upper portion. The
lower side has § es forthe pe of the middlicgs Into a spout
for conducting them away, the passages belng regulnted by valves.
The trunk bends over into & horizontal portion, in which are other
stationary beaters, and below thewm is a hopper for roturns.  From
the inlet the middllogs are blown up along the trunk against the
beaters by & fan, the light particles being separated and carried
off to the bran biv, while the heavier portions fall through the
valves, and the returnsgo back to be worked over again,

IMPROYED NECKTIE HOLDER,

Max Rubin, Drooklyn, BE. D, N.Y.—~To tho Inner side of the
tio 1 secured a metalile plate, which bas a transverso slot formed
init. One end of the slot is made largo euough to receive the
hoad of the stud or button of the shirt neck band, The middle
part of theslot {8 made of only sutficient width for the stem of
tho stud to pass through. The other end of tho siot I8 made wider,
but not wide enough for the hoad of the stud to pass through. A
ploce of elastio 1s interposed botween the plate and the tie to hold
tho hoad of the stud pressed agalost the (noer slde of the plate,
and kKeop It from stiding.

STICK FOR DIPPING STAMENS FOR ARTIFICIAL FLOW KRS,
Ambroso Glraudat, Neuvy(Norwood . 0., N, J.~Tho two parts
of tho stioks nre wade of the usual size, To the end of the lower
part {8 attaohed o hook, which enters and fits (nto u slot la the end
of tho othor part to look tho sald ends together. Through trans-
verso holes nre passed strips of spring metal, the ends of which are
bont upwird 50 48 to look the two parts, To the face of one part,
near (s slde edges, and to the faco of the other part, at Its centery,
uro attaohed cords, to hold tho threads scourcly. With this con-
struotion, the stiok can be readily and quickly applled to the
thronds, and will hold them soourely while beicg dipped in the
paste.

; IMPROVED APRON,
Josoph Mulonzo, Great Fully, N. I, assignor to himsele and
Frank Mulongo, same plaos,— conglsts of n sheet of patent
leathor, conatruoted (o tho form of an upron, but contincted in
tho portion to fit the walst by gore slits out In It and sewn up, A
walst band s attnohed 50 a8 toserve for n holder for the weaver's

shoars and reed hooks, The device Is desgned to protect the
olothes of the weayer from tho wear of the front beam,
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Al Frult-oan Tools, Ferraoute W'ks, Bridgoton,N.J.

For Best Dand and Scroll Baws, Universal Wood
Workers, Planing and Matohing Machines, address Ben-
tel, Marg: & Co., Hamit Onto,

Wind Mill Rights Cheap—One county in each
State to give for Introducing the mill, For torma, &c.,
sddress E. 8, Smith, Good Hope, 111

Wanted—Address of Makers of Papler Maohé
Cetliugs. Address J. Parmelee, Des Motnes, lowa

Comer Cutting Machine, Chooolate Mifl, Bolt
Cutter, Letter Press snd Btand ~all at Dargalos, A B,
Cobu, 1% Water 5L, Now York

Hamilton Rubber Works, Trenton, N, J . Manu-
facturers of X pavement Hose, and any size, also Relt.

tng, Packing, Car Springs, and Ruvber for Meohanieal
uso. Bend for price Net,

ARyl

C.S R.will find that collulold 1s a substance
suitable for hus purpose. Sce p, 23, vol 3.0, H.
D. will find a good desoription of soluble glass on
P. M5 vol. 38 —F. H. will find a description of the
transfor fuid, for transferring evgravings to wood,
ote, on p. 18 vol. 30.~M. M. will ind directions
for preserving natural lowers on p. 204, vol. 28—
F. L. W. will 8nd directions for stufiog birds on
P. 250, vol. 30.—B W, B, will find directions for
sottiog oarrisge axies in  this issue —N. D, will
nd a recipe for hydrofluoric aold, for embossiog
glass, on p, 28, vol. 8. —M. G. will find an explan
ation of the difference between the bights of the
tides in different localities on p. 65, vol.28—D, W,
G. will ind a formuls for safety valves on p 107,
vol. §L.—A. B, F.will ind a desoription of a Bun-
sen burner on p. 357, vol. 33 —N. 8. will find direc-
tions tor making a sun dial on p. 408,vol. 20.—F. W.
D. will find ¢irections for silverpiating without a
battery on p. 408 vol. 32, For a similar gold pia-
tir g, see p. 116, vol. 33. For slverplating with a
battery, see p. 133, vol. 30.—-G. G. will find a good
recipe for black ink on p. 82, vol 33.—J. F. A. can
oaseharden bis steel cams by the method described
on p. 88, vol. 3L.—M. 8. can prevent an scoumuls-
tion of rust on his machinery by following theds-
rections on p. 169, vol.38.—W, E. D, will ind a
good recipe for gold lacquer on p. 240, vol. J—
AS,JHT,AJ W, Jr,J.McC,E.G. P, AL,
W.H, and J. K., whoask us 1o recommend books
on industrial and sclentific subjeetsshould address
the booksellers who advertise in our columns, all
of whom are trustworthy firms, for catalogues.

(1) P. M. H. A. K. asks: How many horse
power will it take to runa 8 inch circular saw
through & 2 feet log of hemlock or oak? A. Or-
dinarily about 10 horse power to every 1 inch of
feed In each revolution of the saw, In order to
give anything like & correot estimate, the amount
of feed to each revolution, the number of teeth,
and speod of the saw should be given. Sixty inch
saws are run to cut all the way from 5,000 to 40,000
foet of oak and hemlock per day.—J. E. B, of Pa.

(2) A. B. W. asks: 1. Of what size and of
what kind of glass should a lens be to take a pho-
tograph 2 feet square, the object to be about 18 to
20 feet from the glass, and (he focal distance £ or 3
feet? A. You should have a photographio view
camera of 2 feet focal length. The size of the
glass may be two or three loches diameter. 3.
Could such a photograph be taken easily? A. Not
very. 8. Please give me & process for taking neg-
atives on glass. A. Consult some text book on
photograpby.

@) F. F. says: 1 soe in the Screxrtiric
AMERICAN SurpLEMENT mention of a meteor
which pussed near Boston on February 5. The ar-
ticle says that, “after trayversing a path which
consumed & scoond In time,” it gradually slack-
ened speed, and finally became motionless. At
the spoed at which it must have beem moving,
bow could it have become motionless? A. The
article says that the meteor moved from east to
south, whiclsmplies a change In 1ts line of motion,
#0 that, when the direction was In the line of sight,
it became motionless o the observer. This was
probably caused by the body being deflected by
the resistance of our atmosphere.

(4) N. A. E. asks: How can Iuse crayons
on drawing paper without leaviog streaks? A,
An even tint can be produoced by usiog the tip of
the finger, or a small pointed plece of india rub
ber, or a paper or leatherstump, to be bought of a
dealer in drawing matecials,

(5) X. Y. Z. asks: What are coprolites?
A. They are the fossll excroments of extinet aal-
mals, and are found lo immense beds In some
ocounteies. They are valuable as maoure.

(6) H. T.ssks: Is it posible that a direct-
noting steam pump can work with a variable out-
off 80 that the steam exgunds down to Wi lbs. 7 A,
We know of no direct acting pump haviog s varl-
abile cut-ofl,

() J. W, asks: 1. Will a cupola 0 inches
in diameter be large enough to molt and run into
ono plece 20 Ibs, of castiron? A, No. 2, Woat is
the largest amount It will run into one plece? A,
It might run 10 Ibs. 3 The bottom of the coal and
fron door is 3 feot 2 Inohes above the bottom of
the cupola; is this bight sufcient? A, Yes, for
the diamoter of the oupola,

(8) G. W. C.nsks: 1. Is there such a thing
s drill for drilling square holes? A, No. & 1s
there any probability of one being invonted? A,
No.

(9) C.8. C, aska: 1. Is tool steel the beat
for makiog tuniog forks? A. Yes, 2, What lem-
per s required? A, Temper it to a blue,

What grade of soft {ron is best for olootro-mag-
nota? A. Ulster or Norway iron is best,

(10) B. 8. says: | have a portable engine,
and the boller {s crnoked, The crack s about two
fnches long : 1t is sltuated Just above the grates,
near tho mud valvo, and It leaksslightly. Is there

T'he Oharpe for Insertion under this head ( One Dol
lara , If the Notéces exceed Four Lines, One
DoBlar and a Holf per Line wii be charped.

. Implemonts and Industrial Machin-
v ort & Domestic Use. R.H.Allen & Co.. N.Y.

Manufacturers of Ciroular Saw Mille, ploase send
Description and Price List to Jos, Minchoner, Troy,Ala,

Wanted —Small olean (ron oastinegs. Makers,send
address, Box 3, No. 180 East (b St New York.

For Sale—Two Hydmullo Presses, with double
power pamps, new {12 1n. ram, 8 fL HIL, clear spaco § fr.,
plaren &x31. Also three new Power Elevators, Mer-
rick's make, below c-st. Jobn Moward, No. 170 Rit-
tenhouse St.. Phlladelphia, Pa.

For Sale,cheap~The Poenmatio Machinery used
tn Stoking Plors at South St Artdge: Comnremor, En.
gine Knowies Pump, Recelver, Gauges, &e.. all perfect
and complote. Address F. W, Getz 490 Library 8:.Fhlla,

For Sale—Half or wholo Interest In a manufac-
turing basiness (patented), together with the machin.
ery. Addroms G, P T, Box T, Naitimore, Md,

Steam Bogines—25 per cont axtra power or sav-
ue In toel, gaaranteed, by applying the R.&. Condenser,
T. Sanlt, Consult'g Rug'r, Gen"l Agt,, New Haven, Ct.

Wanted —An exclusive Agency for the sale of a
frst class patented artiole or machine of practical utll.
ty. Address H. C. Goodrich, 3% State 8t,, Chieago, 111,
 Want d—To Manufacture on Royalty or Buy a
good amd cheap Corn Sheller, Address Girdwood &
Melellan, Ashville, N. C.

Loather and Rubber Belting, Packing and Hose.
Greene, Teced & Co., 18 Park Place, New York.

Wanted—A small machine that will, by touch,
register, one at a time, the number of articles handled.
Address Edwin A. Stmonds, Erie, Pa.

For Sale—Engine 20x34, one 16 ft. Engine Lathe,
one large HBlower, four dank Engines, two Steam
Pumps. Bull & Co.,Indianapolls, Ind.

The Bastet Magunetio Eogine for runniog Sewing
Machin=s, Lathes, Pumps, Organs, or any light Machin-
ery, 122 to & borse power. Agents wanted Address,
with stamp, 1113 Chestaut St , Philadelphia, Pa.

Wantad—A few good Machinists ; must be first
class performers on following tnstruments, viz.: E flat
Coraet, E fat Clarionette, E fiat Tuba, Soare Drum.
Address H, B, Smith, Smithville, Barl. Co., N. J.

Wanted—Manufacturer of Iron Tools or Steam
Engines, to take part of Salesroom with a long estab-
fsbed firm fu this city. Expenses light. Address H..
P. 0. Box €79, New York City.

Sure Cure for Slipping Belts—Sutton's Patent
Pulles Cover I warmaated to double the power of any
pulley. Circulars Free. Agents Wanted. Joha W.
Sutton, % Liderty St , New York.

Soroll Saw Blades, best quality, made to order,
and Sheet Steel cut to pattern, by A. Coats, 105 Hester
6t., New York City. Sead for List.

Hotohkiss Air Spring Forge Hammer, best in the
market. Priceslow. D. Frisbie & Co., New Haven,Ct,

For Sale—At a great Bargsin, Grain Elevator,
Hay Press, and Warehouse, all In excellent repalr and
good looation. Address C A Gleckier, Farmington Tows,

Machinist's Tools, second hand, which must be
#0ld in order to close up an old partnership. For pam-
phlet, giving full description of each tool, address Step-
toe, MoFarian & Co., 214 West 2nd St., Cincinnaty, Ohlo,

Baxter Wreoches fit peculiar corners. Prices
reduced. Greone, Tweed & Co., 18 Park Plsce, N. Y.

The French Files of Limet & Co. have the en-
dorsement of many of the lesalng machine makers of
America. Notice ssmples in Machinery Hall, Centennial

Exposition. Homer Foot & Co., Sole Agents, 22 Platt
Bt., New York,

Vertical Tubular Boilers, all sizes. Send for
price Uist. Lovegrove & Co., Philadelphia, Pa,

QCentennial Exhibitors, buy your Belting in Phil-
sdelphbia, from C. W. Arny, 143 North 34 5., and save
freight and trouble, Satisfsction guaranteed.

‘Wanted —Chbarge of Weaving Department, Cot-
ton or Satinet, by s practical, experienced msa, Ad.
drem A B.C., P, O. Drawer No. 5, Greenville, N, H.

‘Wanted—Tubular Condenser. Boston P.O., 539,

Trade Marks in —By a recent amend-
ment of the Eaglish laws respecting Trade Marks, citl.
zens of the United States may obtaln protection In
Grest Britln s readily as In this country, and at about
tho same cost. All the necessary papers prepared at
this Ofice. Fer further Information, sddress Muun &
Co., 3 Park Rew, New York city.

Gas snd Water Pipe, Wrought Iron. Send for
prices to Balley, Farreli & Co,, Pittsburgh, Ps.

Bhingles and Heading Bawing Machine. See ad-
Yertisement of Trevor & Co, . Lockport, N ¥,

Solid EmeryVulcanite Wheels—The S8olidOriginal
Emery Wheel—otber cinds ymitations sad tnferior, Osu-
tion—Our pame Is stamped (o rull on all our best Stand.
ard Belting, Packing, snd flose. Buy tbat only. The
oest (s the coeapest. New York Beiting and Packing
Company. 37 and 88 Park Bow. New York.

Bteel Castings, from oune Ib. to five thousand Ibs.
Invalosble for strength and durability. Circulars free.
Plushargh Steel Osating Co.. Pittsbargh. Pa

Linen Hose for Pactories—1, 114, 2 & 244 inch.
Atlowest rates. Greene, Tweed & Co., 18 Park Place,

For best Presses, Dics, and Fruit Can Toouws, Blss
& Willlams, cor. of Piymouth and Jay, Brookiyn, N. ¥,

For Bolid Wrought-iron Beams, etc., see sdver-
tisement. Address Union Iron Mills, Pittaourgh, Ps,,

for Jithograpt , &c
Hotchkiss & Ball, Meriden, Conn., Foundrymon
snd workers of sheet metal. Fine Gray lron Cestings
10 order, Job work sotelted,
American Metaline Co., §1 Warren 8t., N.Y. City.

For Bolid Emery Wheels and Machinery, send
e Union Stone Co,. Roston, Mass., for .
Hydrzulic Presses and J new and sooond
band. Lathes anc Machinery for Pollehing and Buffing
Metals, E. Lyos, 49 Grand Street, Now York,

Bpinning Rings of s Buperior Quality—Whitins

For best Bolt Cutter, at greatly reduced
sddress H. B, Brown & (’:o.. NewHaven Oo.n.'“o.‘
Diamond Tools—J. Dickinson, 64 Nassau 8t., N.Y,
Patent Scroll and Band Saws, best and cheapost
puse, Cordesman, Rgan & Co,, Clocinusti, Ohlo,
The Original Skinner Portable Engine .
proved), 20 S H.P. L. G. Skiaser, Erte, Ps, o
band Iron W Tools for Bale. For
Hst, spply to New Havea M't'g Co,, New Haven, Conn,
Our new catalogue of drawing materials will be
sent on receipt of 10c, Add, Keoflel & Eeser, Noew York,

Temples and Oflcans. Draper, Hopedale, Mass,

any way of stoppiog the loak without having the
boller patched? A, Coment MAY be used. Ben p.
831, vol. 32, The best plan i to patoh the boller,

——
(2N A. L.asks:How ean 1 \-n|,..n|l'""u‘
chouo? A. Parkes’ method 1 pow

oene
adopted, The onoutchouo I8 Immersed Tn a :’I;'
(11) F. L. ssks: What I the gafe working | ture of 3 parts of isulphide of carbop od |
promure for a boller made of wrought iron gas | Part of obloride of suiphur,

It 18 next places
A room heated toW* Fab.;and when all (ke m""

phide of carbon has beon volatilized, 1he pro

I8 8o far completo that It s only requisite 1o boll
the material in & solution of about 18 oz of caug.
tio potassa to 2 gallons of water, the vulosnizeq

cwoutchouc befog next washod Lo remove exoesy
of alkall,

pipe, of 2 Inches Intornal diameter? A. You can
carry 100 Iba per square inoh,

(12) G. C. W, asks: Will whitelead harden
under water? A. No.

(13) A, ankn: 1. Will copper, when melted,
flow as freoly as lead? A, No. 2. Wil oopper
give sa good an impression of the mold as lead 7
A. No. 3 WU a black Jead orucible stand sum-

(28) C. 8. A. asks: Ploase explain how the
clent hoat to melt copper 7 A, You.

jetties at the mouth of the Mississippi river are
made, A, See p. 273, vol. 42,

Are they now at work on the tunnel between
Now York and Jersey City? A, Yes.

Wo bave some glasses that wore dipped into wa.
tor with milk on them ; the bot water
(15) F. D, L. asks: In there any flux, weld- | set the miik, leaviog a milky stain on (ﬁze::"’
Ing compound, or moans whereby & steel face can | that wo carnot wash off. How ean we make m;..‘
be united to the Jaws of a oast Iron vise by putting | glasses 100k olear again? A.Try a little commo
the steel In the mold, and pouriog thereon molton washing soda. =
fron? A.Bteol faces aro woided to oast fron in the

How is dry steam made? A. Dy using & well
way you mention, without the employment of | constructed bolter or a superbeater,
any flux,

; (29) D. R.asks: 1, In tinoing b
(16) W. B, F.askn: Inthore any other way | s the best method, by eream of lﬁu’r‘an‘i?'l?:
of makiog steel name stamps than with a chisel ? by protoxide of tin solution? A. The cresm of
A. We know of no way of makiog them save with | tartar method is In more general use. 2. What Iy
chisels and filee, but they could no doubt be|the time required to do it7 A, Tt varies from W
stamped with suitable dies. mioutes to balf an bour, and sowetimes lor ger,
3. In polishing rmooth sheet bras to a bigh fnish,
how shall I prepare my wooden wheel after the
leather is applied to the rim? A, Glue emery to
the cutting wheel : and for polishing, use & brush
wheel and & rag buff to finish with.

(30) J. M. asks: 1. How much incline per
foot should an electro~copper plate bave to Insure
success in arresting very fine gold dust? A Am-
nlgumated copper plates, set {o sluices for obtain.
ing very fine gold, are put st an {ncline of from 1
to 134 Ioches per foet. 2. Do strata of red sand
found in aluminum or modificd drift generally
ocontain gold dust? A, We belleve so.

(81) W. J. G. asrks: 1. Does it make any
difference In the expansion and contraction of
mercury, in a thermometer, whether the tube is
sonled ornot? A.Yes. 2 How can I regulate au-
tumationlly the hest In a close box, o thet I can
socure a certaln temperature? A, It cau be done
by heating the box with steam or water at a fixed
temperature,

(82) R. C. asks: At how many revolutions
per minuts could I run with perfect safety a
gnindstone 6 feet In diamoter and Sinches wide on
the face? A. It would not be well to run the
stono faster than 75 or 50 revolutions per minute,

This is on tbe supposition that the stone isas
strong asa built-up milistone.

(38) J.G. R. says: I have an engine of 1
inch cylinder and 24§ incbes stroke, and want to
build for it a boiler which will make steam rapid-
1y and which will stand about 25 to 30 Ibs. press-
ure. Of what size, material, and form sbould it
be? A.Makea cylicdrical boller 10 incbes in di-
ameter and 2 feet long. Copper Is a good material;
it should beabout /; of an inch thick, with beads
from 3§ to 3 inch thick.

(34) M. E. J, asks: Supposing a ball of im
mense weight to be rolled around on the surface

of the earth, would {t affect the center of gravity ?
If it did, suppose a ball of the same weight could
be fired from a cannon around the earth without
touching the surface, would that affect the center
of gravity in the same way? A. The effect you
mention would be produced In both cases.

(85) J. M. Y.asks: At what speed ehould
water move in a draft tube under a water wheel
to give the most power to the wheel? A.If you
make the draft tube with the same area of supply,
and allow it to dip ioto the water a few inchesst
the bottom, you will bave a satisfactory srrapge-
ment, provided the tube isairtight. It isvery im-
portant to attend to the latter point.

(36) J. F. B.asks: 1. Can water be raised
10 feet high by & wheel 10 inches in diameter, 3
fuches wide, the floats being fastened on » square
shaft? A. You will have no trouble in misiog the
water to that hight, with 100 to 150 revolutioos a
minute. 2. What should be the size of the pipe
1o which it is to be ralsed? A. A two inch pipe
will answer very well.

(87) C. D. B. asks: If I Jet steam intoa
vemol of boller plate, 2 feet in diameter and 6
teot long, to the pressuce of 100 1bs. to the square
inch, how long will it take for the same to lose its
pressurel A, If the alr surrounding the boller is
still, the radiation will take place at the rate of be-
tween 3 and 4 units of hoat per hour for each de-
groe of difference between Inside and outside
tomperatures,

(88) 8. P, 8. asks: 1. How high may I
carry the water (n a boller constructed with on In-
slde oase, without danger of filling the insice case?

(14) W. M. B, aaks: Would the wear from
friotion on a pulley bo greater in using & wire
band than with a leather bolt7 A, Yes.

(17) H.D. 8. B. asks: Is thore & machine
shop in the country that has the oapacity of

buliding two locomotives a day ? A. We know of
none.

(18) P. E. L. asks: Can cone friction coup
lings be ured on a sbaft running at 140 revolutions
per minute, transmittiog 80 horse power, one
part of the coupling to have a lever sttached to
throw the same in and out of gear while running ?

A. Yes. Friction pulleys will answer the purpose
well,

(19) W. H. C. asks: By what process may
cast steel be annealed 50 that It can be easily cut
with a chisel? A. Heat it slowly to & cherry red,
and let It cool off, well covered with slaked lime.

(20) J. 8. M. acks: 1. Is the pump on an
engioe to force the water into the boiler? A Yos.
Where Is it generally situated? A. Deside the
boller, 2. By what means Is it worked? A. By
an eccentric, cam, or crank,

21) E. G. asks: How can I keep cider
sweet for the market? A. If after the first rack-
ing the fermentation still continues, it is botter
tbat the operation should be repeated as often as
any scum rises to the surface. The floal meking
should be performed in fine weather. When the
bottles are filled they should be set by, unocorked,
until morning,when the corks must be driven In
ughtly, and secured by wire and melted rosin or
any similar substance,

(22) B. asks: What is the best method of
caleining borax? A, Put it In & capacious cast
iron pan over a moderate fire,

(28) F. B. M. asks: How can white lead
paint be made from old lead pipe? A. Roll the
lead out into a thio sheet and place it in an earth-
on pot with a little vinegar (n the bottom. Then
bury the pot in fermenting stable dung or spent
tan bark. The acetic acid of the vinegar corrodes
the metal, forming a superficial coating of acetate
of lead. The carbonic acid set free by the decom-
posing vegetable matter displaces the aocetic acid,
combining with thoe lead and forming the carbon-
ats (white lead). The acetio acid thus released at-
tacks more metal, which is again carbonized, and
thus, with & small charge of vinegar, the opera-
tion is continued a long time, and a large quantity
of lead obanged Into carbonate.

What is the weight of a medium-sizod locomo-
tive? A, About 30 tuns, with the tender.

(24) J. C. R. asks: How can I mold chalk?
A. Ground cbalk, If moistened with a little gum
water, may be pressed into a mold in a compaot
mass, by means of hydrulic pressure.

.M. Jr, asks: What is the process
of ma deodorized alcobol er cologne spirit
from common aloohol? A. Alcobol employed in
perfumery should be free from all smell of fusel
or other olls. Atlwood's (patent) alecobol Is de-
odorized by distillation over permangaoate of po-
tassa. Spirit of wine, brandy,and aloohol distilled
over soap lose thelr empyreumatio odor and taste
cotirely, Atabout 215* Fah., the soap retains nel-
ther aloobol nor wood spirit. The empyroumatio
oll which remains in combination with the soap
which forms the residuum of the distillation, is
carried off ata higher temperature by the watery
vapor,which is formed during a second distillation,
the product of which Is asoap free from empy-
reuma, and Is Ot to be used aga'n for similar pur-
poses. The concentration of the aloohol Incroases
In thisoperation more than when the sosp Is not
omployed, bocause this compound retalns the wa- | | wigh to generate stoam at tho rateof 1 ouble
ter, and the aloohohio vapors which pass over are | g0t per minute for each lipearfoot of the boller,
more cuncentrated. Thirty-three pounds of #00p | 40y the water 186 or 7 irches wide at the water
aro enough for one bundred galloos of empyreu- | jina Wil the water colleot In the steam room to
matic brandy; and direct experiment has sbown | .o oreat extent if the water line Is kept 4 inotes
that, under the most favorable clrourastances, the | pelow the top of the oase? A. You will bave to
soap can retain 20 per cent of empyrevmatio oll. | 5,k ¢ some experimonts to determive this matier
The soap employed should contaln no potasea; it | gonnitely. Wo Imagine, however, that you will
should be hard or godu soap. and ought 1o bo COM= | ang |t necessary to carry the water at least 8 foch-
pletely free from any exorss of fatty molds or | . pelow the top of the case. 2. We bave an e~
fluids, otherwise It may rendor the product rencld | oy,0 which runs at 120 revolutions per minute,
or impure. Common soap, made with soda and ;
oleine, has satisfied all the conditions in practioe,
If this soap is employed, it is botter 1o add a little
soda during the Orst distiliation.

(26) C. A. aske: 1. Would a horizontal en:
gino 2x3 {nches propel a boat, large enough for £
persons, up stream ? A, You could use this engine
in & boat 20 feet long. 2. What size of botler would
sho waot 7 A. Make one 234 feet in dlameter and

4 feet high, 3. What speed would she make? A.
Probably § or 6 mlles an hour,
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(89) O. 8. P. aske: 1. What aize of boat,
ribless pattern, will bo large enough to carry 12 or
15 porsons? A, Mako it 80 foet long and 634 feet
wide. 8. What alzo of boller I8 necossary for an
ongine 4x8 Inches? A. Make a boller 3 foet In di-
amotor and 4 feot high. 8. What size nad piteh of
propeller will be necessary to run the boat as fust

as pomible? A, Propeller 2344 foot In diameter
and of 834 feet pltoh,

(40) T. K, G. asks: 1, Wil a simple coll of
pipe do for a suporhoater? A, Yes, 2 Can there
bo any jolats lo the same, elthor of malleable or
onst fron, without the difference In expansion
causlog a leakage of steam? A. Wae thiok that
suoh joints might be made tight. 8. Is s obeok
valyo nocessary between the bollor and super-
heater to prevent the return thoreto of the super-
hoatod steany, in oase the How of steam st thoe out-
lot was cheokoed or rotarded? A, Some kind of
valve 18 required. & Why Is thore no ecooomy
o fuel in distilling n vacwo? A, There might be
some trifling economy (£ the cost of maintelning
tho vacuum were not counted; but it would be
vory slight, as the diminution In the total heat of
evaporation would be very little,

(41) W. G, says: [ have a stoam pump with
a 2 lnoh cytinder, 700 feot underground, and [ am
obliged to carry the exhaust steam to the surface.
Of what size shoald the exhaust pipe be 80 as oot
to have any back action on the engine? A. The
exhaust plpe should have an aroa at loast as large
as the exhaust port of the cogine. 2, What s the
choapest and best matorinl to make ftof 7 A,
Make it of galvanized (ron.

A R J. M. says: 1, 1 am about to con.
struot an englno with a dxl fooh oylinder. What
should be the size of the ports and exhaust? A,
About s of piston arca. 2. How large & fly wheo!
would I need? A, From 9 to 10 Inches in dlamo
ter. 3. Waat should be the size of the bollor, using
oharooal for fuel? A, Make it 10 inohes In diam~
oter and 2 feet long, 4. Could I use n wood cyllne
dor, allowing the wood to be half au tnoh tolok ?
A. Not with satisfactory results,

(48) L Y. asks: Does it make any differ
onco how high & dam 18 oo a stream of water if
the whool uses all the water? For Instance, wo
havea mill raaniog 10,000 splodlies, aond it holds the
water Just ingide the dam and oo more, We want
to run 2,000 more splodles; would ralsiog the dam
give us aoy more power? A, Uander the olr-
oumstances stated by you, ralsiog the dam and
dolng nothing else would produce no effect on the
power. .

(449)8. T. M. asks: Why is the letter E
placed on the left hand side of an ordinary sur-
voylng compass, transit, or similar Instrumentand
the W is placed upon the right? A, Some lnstru-
ments are graduated with the B on the right, but
the more usunl arrmogement Iy us stated In your
question. We do not know who fest adopted the
geaduation; but the reéason for it Is easily ex-
plained. Soppose a line to which the compass is
directed has an E beariog: then In an instrument
graduated like a marinor's compass, the N end of
the needle would polnt to W, because In taking a
bearing the needle is stationary and the gradua-
ted cirole revolves; so that a bearing to the right
of N is read off from N towards the left, and vice
versa. Heace, If the Instrument were graduated as
in the mariner’s compass, it would be necessary
to reverse the readiogs before entering them in
a notebook.

(45) E. R. asks: How can I fix gold on pic
ture frame moldings? A. Flrst give the wooden
frame & coaring of hot size and whitingt both ar-
uocles must be of the best quality. Smooth this
coat down with a pumicestone and water, and
thoroughly dry. Melt some gluo size in water,
and apply witha soft camel’s bair brush. Let dry,
and wet a partata time as rejuired, and press the
gold leaf on lightly, and blow on it with themouth
t level It. Buarnish with an agate tool.

(46) T. B.C.asks: 1. Does sulphuric acid
lose its afinity for watery vapor by use? A, It
gradually becomes diluted by absorption of the
aqueous vapor, und becomes correspondingly less
officlent. The rapldity with which this takes place
dopends altogether upon the npparatus itself and
the method of working It, and It can be determined
by oxperiment. 2. Is the acld decomposed or
otherwise rendered worthloss after using for a cer-
talo length of time? A, Tho acld i3 pot decom-
posed, but combines with the water to form a hy-
drate. The acid may be recovered agaln with all
its original strength by ovaporatiog the liquid in
large glass or porcelain lined vessels.

(47) F. C.R. asks: What sizeof engine is
bost for & boat 25 feut In length and of 7 feet
bonm ? A, Ono about 4x8 Inches would probably
nnswer.

(48) F. H. asks: 1. Do the screw propellers
used oo ocoan steamers have two, three, or four
bindes? A. Thoy goenorally bhave olther three or
four blades, 2. What Is tho number of blades on
the propeller sorows used on tho White Star Line?
A. We belleve that three-bladed Hirsch propellors
nro used on tho steamors of this line,

(40) B. A, J, asks: Why do frozen mercury
and red hot (ron produce the snme sonsation? A,
They both disorgaocize tho fesh,

(50) T. M. D, asks: What would be a safe
pressure to carey In a boller 12 {noches bigh and
10 fnohes in dinmoter, made of Jy looh coppor,
with a 8 loob flue? A, Bafe pressure will be about
15 1bs, persquare inoh, 2, Would the above bollor
do for running a sewing machine with an englone
134 (nches bore and 8 inches stroke? A. Yes, If it
be well set,

(61) C. F, and othors sk for a recipe for a
niokel-plating solution. The followlog 1s a good
oue: Digest the nitrate of nlokel In ammonia un-
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until a precipitate boging to form. MHeat wontly
for some Ume, fliter, and allow to cool. It is then
roady for use

(52) L . F. anks: 1. Which in the deepost
well In the world? A, The brine well st Kissingen,
In Bavaria, is 2,000 foot deop. Wo belleve thero s
one 1o Parls nearly 5,000 foot (o depth, Perbaps
ROme of our readers onn toll us of doopor ones. 3,
Can wator bo takon out of & woll 20 yards doop by
any othor way than by steawm, wind, anlmal, hand,
or other power? A. No. Some kind of power
be required,

(53) M. H. K. myn: Wo recontly molted
some sliver, using muriate of ammonia and boras
s flux, Oa taking out the Ingot It usually shows
A granulated surface, similar to that froquently
soen on sloo-conted artiolos, In this case the sur-
fuoe showed (undor a glasy) fine ornoks following
the linesof the granulations. Please oxplain both
granulnted spposrunos wod ormoks, A, Tho fis-
Slres wore probably onused elther by some fmpurls
tiesin the luxes employod or contaminations in the
motal. When wsilver (s fused, [t absoebs oxygon
from the ule, which ts again libersted on coollug,

(54) C. J. A, asks: How much varistion
would the sixtesnth of an tnoh atthe mussle of a
rifle make (o the fight of a ball.over 1,000 yurds of
wround, supposing the guo to shoot correotly,thore
bolog 0o wind to vary the ball in its flight? A,
Length of gun from breech to mumle, fn feet ::
§,000 : 1 00825 : variation at target, (o inohes.

(65' J. P. B adks: 1. How can I find the
speolfio gravity of a Buld with a speolfie gravity
bottle containing 100 or 1,000 graing? A, The liquld
to bo oxnmined 18 brought to the tempernture of
00* Fah,, and with it the bottle 1s fitlled up to the
mark, It s thon wolghed, the countorpolse boing
on the opposite soale pan.  Divide tho welght
thus obtained by the welght of an equal volume
of pure water at the same tomperature, The quo-
tient will bo greater oc less than uoity us the li-
quid exporimontoed upon Is heavier or lighter than
water, 2 How muoch ought a fluld to welgh be-
fore dividing It by the contents of the bottle,
whose spocific gravity is 1'2?2 A, The specifio
geavity of the bottle (tself isnot taken, A couns«
terpolse of the exaot welght of the empty bottle
I8 made from a bit of bruss, an old welght, or
::mumlnc of the kiod, und carefully adjusted by
ing.

(56) J, P, M nsks: What is the meaning
of “aren of way in square feet," and *“ wot peri-
motor In feet 7' A, If water flows in a trough at

the level, A B, then the area of way I8 the area of
the cross section of the water, A BC D; and the
wet perimeter is the length of the line of contact,
ACD D, of thecross section of the water with
the cross section of the trough.

(57) R. S. M. says: 1. I want to run two 60
saw gio stands at the distance of 800 yards. What
size of shaft shall T use? A.Use 24 Inch shafting.
2. What distanoe should the bearings be apart? A,
From 7 to 10 feet. 3. Does the length of the shaft
tend to weaken it? A, Yes.

(68) E. D. Z, ssks: 1. In building a small
sloop, what kind of putty shall I use n the nail
holes? A. Mix 10 Ibs. whiting with 1 Ib, white
lead, ndding enough linseed oil to give the putty
the proper consistence. 2. Whatsize of Iron wire
rope should I use for the jib stay and for the
shrouds, one on each side of the mast, for a wain
sail of 216 square feet and a jib of 108 square fest?
A. Probably the smallest size made for ship's rig-
glog will answer very well.

(59) 8. A. C. asks: Would a process, by
which the surface of wrought {ron while being
forged to thedesired shape, could be made suscep-
tible to belog hardened by plunging red hot in
cold water, be of any practical value? A, Yea,

(60) W, I nsks: Why will not smoke as-
cend through the flues and up the chimoey of a
poller which has lain still for four or five days?
A. Probably because the draft is lmperfeot and
the connections cold.

(61) 8. D. K, says, in reply to 8. H. B., who
asked concerning bullding skiffs : Having declded
on the length and width of the boat, take a piece
of rough board, as wide as the boat is to be high,
and as long a8 the greatest desired width of the
boat. Saw the ends on & bevel of about 4 Inches
to 1 foot. Then select the boards for the sides,
saw the onds to the same bevel as the oross sec-
tion, and find the center of eash, Then nall them
by thelr oenters to the beveled enda of the oross
sootion, driviog two nails each side half way in so
that thoy can be easily withdrawn, Briog the
boards togethor at both ends, At stem and stern
posts, secure them well, turn the boat bottom up,
and true off with drawing kunife and plane, Then
pail on the bottom, turn over aguin, true off the
top Nt knees, knock out e cross seotlon, and the
boat Is done. This will make a boat as fust as can
bo made, and of porfect shape. The boat, when
finished, should be allke at both onds, nod (for
speed) nbout one sixth wide as itis long. The bot-
tom should form a curve of about & of an Inoh to
a toot, both fore and aft and athwartships, as
stralght lines are not compatible with speed.,

(62) J, M, M, pays, in answer to J, E. J.,
who asks If an schromatio spyglnss of 8 power
would bo of any use for astronomical purposes: |
buve n glass of 35 power, which shows the globu-
Int form of the planets, the moons of Jupiter and
Baturn, rings of Saturn, sun spots, ote, I have
algo told the time of day from a olook 10 miles

tl 1t will dissolve no more, Then add a cold, sat-
urnted solution of Gluuber's palt (sulphate of soda)

distant. Ioan discern a man over 20 miles away
on a clear day.
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68) C. A. K. says, in answer to R. 1 C's
query as to power for grinding : 1 have run two
palrs of 54 inoh bures with an engine of 25 horse
power, grinding 100 bushels per day of 10 bours
(30 bushels ocorm and 40 wheat), The speed of
engloe was 150 revolutions, that of burrs, U8,

(64) D. J, . uays, io reply to R T, C , who

anks how muoh whent should s 4 foot stone grind
Inaday: A 4 foot stone In good order, properly
drossed and furrowoed, should only grind from 10 to

2 bushels per bour, and do first olass work., You

onn grind from 18 to 24 bushels per hour If you
want to, but you cannot do good work at this
pace

(65) R. A, saye, insolution of the problem
of copstructing & perfect square with compasios,
without the aid of any other fnstrument: This s
in the rigid sonse, Impossible, s a square jsa fg-
ure bounded by right lines. The solution by W.
8. D, (who assumes n Upe, though he omits it in the
dingram) only determines the polnts through
whioh (or to which) the lines should be diawn,
but they caonot bo drawn with compnsses, [Hut
the solution Is fuulty, for he cannot measure hall
an arc with compames alone : be only guesses at
it. The following solution Is subjeot only to the

objection first stated : From A and B as centers,
describe thearcs, BC D, A C E; with C asa cen-
ter, desoribe the circle, A BEG F D ; with D and
F as centers, describe the aros, ACF, BC G ; then
will the poiuts, A, B, G, ¥, form a rectangle, the
portion of which between tbe polots, A and O,
aod the points, H and I, where the right lines from
A to Fand from I} to G would meet the arcs, C D
and C F, Is a perfect square. M) square is not
drawn, neither is W. 8. D.'s, but the same process
which is necessary to complete his will complets
mine.

(66) E. R. H. says, in answer to F. A. R.,
who asks for a rule for measuring ear corn o &
orib . Multiply the length, breadth, and hight in
inches together, and divide by 3,883, The answer
will be the number of bushels of shelled corn.

(67) M. R. says, inreply tos correspondent
who asks for a remedy for corns: Bind raw cotton
on your corn at night before going to bed, and
then saturate the cotton with spirits turpeatine.
It will remove the most obstinate corn, eitber
hard or soft, in four or five applications. Theskin
wili be apt to peel off the toe, but this is rather an
advantage, as it helps to remove the corn.

(68) O.P., of Rosloff, Russis, says: In re
ply to G. W. F., who ssks In which position (top
or bottom center) of the crank does a locomotive
engine exert the most power, you say that there
is no difference. 1 contend that there is s differ-
ence; for if the englne Is golng forwards, and the
crank is at the bottom center, it has the full pow-
er of the whole area of the piston on it whereas
when the crank s on the top center, the plston
rod takes up some of the area of the piston, thus
giving less room for steam  When the engine Is
in back motion, the conditions are reversed. In
engines with piston rods running through the
whole cylinder, your answer would be correct.
Am Iright? A. No. When the engine s golog
forward and the steam {3 on the rod side of the
piston head, the gulde bars are relleved of the
welght of the connecting rod, guide blocks,oross-
head, etc., which quite compensates for the loss
of area due to the piston rod.

(69) H. E. W. says, in reply to W. A, B,
who asks how he can straighten wire: Put one
end, after the wire bas been annealed, In the
lathe; and fastening the otber end so that it can-
pot turn, start the lathe, and by thus twisticg the
wice will become perfectly straight and stiff, and
not be injured {n the least.

(70) C. H. 8. says, in reply to M. J. M., who
nsked for agood rule for setting thimble skelos:
The fiest thing 18 to lay out your axles correotly,
For the gather, measuro off on the bottom of the
axle half the dimmeter of the wheel, Then make
u point, at 4 the amount of gather you want,back
of the center of your axle at the point mensured
off. A line from this point, through the center of
the axie at the shoulder, will give the gather. For
the pitoh: Measuro as before 3§ the size of the
wheelon the side of tho axlo. Then measure up,
from the bottom of the axle, 3§ the size of your
hind boxing at the shoulder avd at the polot you
have measured off, At this point measure off,
above tho half diameter of your boxing, one
fourth the amount of pitoh you want, Thus: If
you want your wheols to stand 4 inches wider at
top than bottom, measure up 1inch, ete, A line,
from this point through tho point at the shoulder
wiil give the piteh, Then measure from this line,
each way, balf the slzo of your boxes, and your
axlo is laid out. Tosot the skeins, it 18 only ne~
cessary to square down on the end of the axle
from the lines you have drawn, each way. Then
using thelr polut of Intersection asa center, stelko
n clrcle the stze of your skein lnside, at the front
end, and taper It to that, uniformly from the

shoulder. As acement to fasten them after thoy
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are thus fitted, you will find nothiog better than
white lead and linseed ofl, made a8 thick as it can
be applied nlooly.

(THE. D. P. sayn, inreply to M, J M.'s
quostion in regard Lo setting thimblo skeins Draw
a oo, A through the center of axle | measure back
from shoulder one half the hight of wheol: then
mark the dish of wheol, B: about the center line

from this mark, draw loe, C, cromiog oenter line
at shoulder, and extend topoint of skeln, which
will give you ceoter of skein. Half the dlameter
of skeln below this ine will give slde of skein at
butt and polint,

(72) J. E. T. says, In answer to the query
Wi o the side of the largest cube that can be cut
from u ball 12 Inches In diameter : It Is evident
that the longest possible dingonul of the oube s 12
inches, Now the square of the longest diagonoal of
# cube Is equal to three times the square of either
slde; thorefore the square of diagor al= 144, which
divided by 3 gives 48, Tone square root of é=
0924 weide of muare, [This apswer Is correot.
A. L F.aod J, D, E. have sent similar replios. L.
8. W.s reply, on p. 257, vol. 34, is erroncous.— Eos. |

MINERALS, BTC, —Specimens bave been re-
slved from the following correspondents, and
axamined, with the results stated :

J. W, F.<It consists principally of salt, with
some blue dye~T. I. H.—~They are rolled frag-
ments of quartz.~1. R—~The principal constita-
eots are slicn. silicate of alumina, aad oxide of
{ron. A complete snalysis would show the presence
of 5 or 6 other constituents. The cost of the an-
alysis would depend upon its completeness. If
you dexire a qualitative analysis, with the total
amounts of solid mineral and organic constitu-
cuts, the cost would be §12, and the amount of wa-
ter required will be 34 gulion ; If a complete quan~
ttative analysis, us well, the cost would be $35,
and the amount of water required 2 gallons.—L.
M. N.—It appears to bo resin, containing tarry
mutters, borax, and parafio —~W, M. 8.—Your
boller sonle Is pot dangerous. It is cisy, oxide of
irop, and carbonate of lime.~—N. D, 8.—It is de-
cowposed granite. The shining sonles are musco~
vite.—J. F. W.—1It s aventunoe, and a specimen
of itisin every mineral cabinet.— G, B, L. —No.
1 is sulpbide of zinc. No. 2 s oxide of iron acd
clay~a.W,.D.—No.1 is smnd, clay, and quarts,
of no value. No.2is sulpbide of zine—J. T.—
We fiod only iron pyrites —J, 8, W_ —It is cellu-
lold.—8. L. 5. —It is trap rock, containing a small
percentage of {ron. It is nut an fron ore.—R.G_ 8.
It is sulphuret of {ron and copper.—C, A. B.—
Frow {ts appenrance, It would be weli to give it a
practical trial as fire clay. 1t should be profitable.
—L. W.8.—They are beautiful crystals of selen-
ite, commounly called gypsum or sulpbate of lime.
—C. W.—It is principally nitrate of scds, with =
small perceotage of chioride of ime and magne-
sia—H. E. B, of Wilson, N. C.—It is hydrated ses-
quioxide of iron orbrown bematite. It is proba-
bly worth mi: ing.—A. B. R, of West Burtke, Vt.
They are sulphides of iron and copper —We bave
several letters from which the specimens bave es-
caped (n course of transit; and we recommend
our correspondents to put each specimen securely
Io & box and mark it with the name and address of
the applicant.

J. L. asks: What is the process employed
in making photographic tin types?—A.P.Basks
How is mica split 2—C. A. K. asks: How can I
find the area enclosed between the arc and the ra-
dius vectors of an ellipse (safd radil belng drswn
from one of the foci), if the semi-axis major, the
angle subtended by the radli, and the eccentricity
of the ellipse are given 7—J. T, asks: Can any one
oblige me by describing the photo-cograving
process and the photo-lithographic process ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIO AMERIOAN &C~
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On a New Hydrometer, By H. W.

On a Pendulum In a Mine. By J. M. H.

On the Glacial Epocbhs. By J. H.

Also Inquiries and answers from the following :
CIJ.R-G. A P-J. T  H~N. R—-E. A. D.P. —
J.DE~N.M, W.—J.W.5-0C.C. L,

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Bditor
declines them., The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bllity of {nventions, assignments, oto,, will not be
published here. All such questions, when (nitials
oaly ure given, are thrown (nto the waste basket,
a8 it would Al half of our paper to print thom all;
but wo generslly ke pleasure In answering briofly
by mall, If the writer’s addroess s given.
Hundreds of inguiries analogous to the following
aro sent : * Who makes lamp ohimnoys of teme
pored glass?  Who sells drawing Instruments ?
Who sells an engive worked by Ignited petroloum?
Who muakes the best lenses for photographio pors
trolture ! Why do not dealers In photographio
chemionls ndvertise in the SCIENTIFIC & MEIICAN I
All such personal inquiries are printod, as wili bo
observed. in the column of ¥ Buginess and Persoo-
al," which is specially sot apart for that purpose,
subjoot to the charge mentioned at the hesd of

that column. Almost any desired (nformation oan
o this way be expeditiously oblained.
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Amervican,

|MAY 6, 1876,

i [OFFICIAL.]
INDEX ‘°|"“ ME NTIONS

Lottors Patent of the United Statos wore
Granted In the Week Kuding

4 1876,
RING THAT DATE.
(1) are relasned patents )

A complete copy of any patent fn the sanexed Het,
Inelndini hoth tho specification and drawings, will be
furnishod trom this oMes for gine dollar. In ordering,
Ploaso Atato the number and date of the pateht destrod
st remnit to Mann & Co,, 07 Park Row, New York elty.
Alarm, harglar, W, Bosdo.oovieieine »
A, burgiar, K. LIBan, oo s
Bale Dastenings, wire, B. 8, Lenox (1)
Pake tle, A Klmer
Bade te, B, U, Ludlow
Baletie, B, A, Ramsey....
Balloons, propelttng, . o, © ul
arn and stable Boor seraper, A, 1
Narrel head, G 1L Voute. .o
Too hMye, B, Armstrong
Pol), il and Wing..........
Poll hanging, 1, Fisher
P Saile, T W, CoNender, .. ooooviiiivesnes
Nind cage, Peters and Ganther '
Pirdt house, 3. J. HImAR. oo o
Misckdoand, . Zollinger
Bilnd, venetisa, P, Haln
Blind. yenotian, Widemaon and Helm
Bofier, rolary steam, C. W Meree, ..,
Book binding, A. and H. M. oy,
Dook Moding, 4, K, Perk..
Boots, inserting screws In, L. Godda (r),
Bottle stooper, Rich and Sawyer o
Bottlos, shaping ecks of, J. L sw-nn
Brick machine, N. J. Wolle
Brickysrd plant, J. L. Irhy.. ...,

PBrosh, paint, E. P, Mackintoah..
Baeket, slop, B, I, Walker.......

AXD EACH B
1Those

155,04

173, 56%

155, ™

Buttons, clasp for pantaloon, J. I, Anderson. .. 175,657
Oatves, weaning bit for, Balley and Loupoc...... 175,640
Can, oll, J. S, Field . 175,084
Can, Mralning muk, A . Knapp ... 195,90

Candles, oto,, polishing, C. F, Hsll | . 175,096

Cane Jules, ehute for stratning, IV It-n\lon m T.0m
Cate Juloe, treating. ¥, Raddon (r) A . S0ss
Oar azie boxes, packing for, O, T. Plerson,. . 1B
Oar axle lubrtestor, P, Sweenoy.....cvune 1
Oar coupline, D, T, sod C. F. Gilliam., 1N.e0
Car coupling. Morean and Gerry.... 13,65
Car starter, I, Sanford  ......... - 1M
Car, stock, J. B. McPherson (r)........ T
Car, stock, K. Knots.. 175
Car unloader, tnln.)l V\ m-“onh - 175,59
Oar ventilation, C. G. Les. ... coiiiiinnenne M N
Cars, plock bar for movieg, H. B, Duncan.. 13,608
Cars, amoke preventive for rallway, € G. Lea. . 175,50
Csurrisge and wagon step, J. F. Studebaker. ... . 135,78
Carriage tops, bow socket for, €, Hote ... ....... 195,561
Carrlages, preparing woodwork of, 7, O'Brien,. 135,62
Cartridge loading, C, GI00H...coccuenry o ‘asensee 133,608
Casting mold boards, J. Ollver....... ... 175,622
Chalrseat, C. Brown, .oovveeeeas 195,607
Uhundelter, coal ofl, J. Shriver.. 135,70
Chandelier, drop Hght, G. Laeskor . 195,011
Cheese curd dmiser.d. Wilder,, . . 195,80
Chisel, masonry, A, H. Cramp.,.. ... paesnya 155,600
Chloride of ammonium, compressod, J, Wyeth,. 175,558
Tlgar moid, F. C. Miller .. ........ 195,670
Clevie, olastic, T. N. Machin 195,572

Coffee mill, 0. J. Bange......ooinnninnie
Coflins, manufactare of, L, de LI, -
Coke, making, Penroso and Richards ..........., 195,54
Collar, Mitchell and Saunders,,
Cooking vessel, J. B Jone
Corn marker, F. B, Kendall,
Corset spring, C. Judson (r). FayT SRS o e ABpAD.
Counter and welt-skiving machine, J, W, Fifleld 175,08
Cradio, erfb, 1, L. Fhelps... ........ senaanaarsaens 190,000
Caltivator, J. A, Adams 175,036
Caltivator, Lynch and Wright, 170,00
Dental engioesttachment, E. T, Starr 135,680
Dental rabber dam, B. C, Howells,. 195,904
Dismond-cutting machine, C. M, FicM. ., 15,818
Digger, post hole and well, L. M. Perry
Digger, potato, J. E. Hopper
Ditehing machine, H. Gonellax ..
Drodglog apparatus, W, 1. Newton,
Elovator, W. Warner........
Eloyator holsting mactine, V., W, Mason,,
Elevator, hydraulle, C, W, Baldwin (r),
Elevator tower, L. B, Fawyor,
Engine, caloric, ¥, Ml an-as
Eogioe, steam and gas, J. Brady....,
Eaglue, traction, G. W. Fitta
Equalizer, draft, A. O. Rowley .....
Eqoalizer, spring, W. H. Elllott......
Exercisiogapparatus, A. Wabl...., »7
Explosive compound, gelatinated, A, \m»el
Fare rexister, K, Kraums.........,...
Fayeet, bung-boring, ¥ uunu ot cu,‘, -
Fence, burbed wire, M. W, Colwell,,
Fenee, portable. B, ¥, \\'llmn...
Venew post, 4, B, Slokier
Fenoo wire, barbed, M. Kelly (r)
Vender, fire place, 1. € Wenaon
Pllter, B, C. Houghlon.,......cov.v00s
Fire srms, hutt plate for, J. ¥, Long.
Fire extinguisher,J. B, Vandyne
Fiat tron polisher, ete,, G,
Fine cleaner, A. Scholts,,,
Yiue catter, W, IL. Forker
Yo signal, . E. Colllns, .
Fuel, artigeial, l.cr;rlmmu :r -ll
Furnsce, ot alr, P, B, Clark
Furnace, tire bestiog, N. Crank
Gage, speed, C. 4. I. Woodbury oPseas e
Gas penerator and earbureter, U, A, White,
Gan, making, ¥. H, Eichbaum (0).... .
Gate, tiitlag, W, J. Turner, . 5
Generstor. sectionsl steam, h.J- e t A \\ Ilc OX,
Glasaware, binge for securing 11ds Lo, I
Governing devies 3, 1), Belnt
Graln Winder, J. Edgar.,.. .......
Grain binder, J. 31, Gordor....... o
Gratn binders. E. M. Thompaoy
Geatn binder, O, L. Travis P
Graln clesner, G, E, Palwer, ........
Grindstone jJournsl aud hanger, §, 1,
Gun vight, A, G. Haskel)
Halter, tope, W, M, Suloniek. ..,

1S
135,00
. 175,962
L 15,8
. 175,581
195,78
53 | 1]
A e )
190,049
195,506

-.s 195,771
7485, 7.0

w lhfhl

1N,

195,50

» Nhen

« Mgnnlt,

o

135
Jiam, propariog, A. B, ltichardson, 195,757
X Ao
Pame fastener, M. T. Burke, 19591

————————
Marness epupper, A, 11 Ordeay, o o . 1.
Marmess pad, G, W, Yosburgh . L
Harvesters, W, R, Baker. ... 175,598, 170,58
Marveston, J, 0 Blward, oo werinnes saerese 19,00
Marvestor, besn, |, Ilonnar ......... i voo 100,045
Haryoster binder platform, €, L, Tn-l- ....... AL
Narvester, corn, T. D, MeUormiek., . 1M018
Maryester ke, O, Dorsey 1M
Marvestor ke, V. Hodges. ..o . 1,0
Harvestor rake, C. D Young 158 5
Hay earrier, L. W, Noves. 18,

Hay osder, W.J Illova P

Nedge trimmer, S, B, Turaer (r),
Wog-«craplog machine, N siverthorne
Morses, breeching for, U, T, Cloveland
Horseahioo, Latheop & Allen. ...

Muminsting and honting, ¥, U mh\rmnu' Pl 1T
Indextng rotlor, Dirhold of of ., LA EN
Indiostor, reyolotion, A, Dartow,. .o 190,549
Indieator, steeet and station, G, C. Kniffin ..., ID513

Insect-deatroying samposition, G, W, Powell, ..,
Instilnting and Anishing wires, Reed & Fhillipe (r)
Tron, making, B, Parker .o > 13,50
Troning board hracket, C, O, Stone, ..
Jack, wagon, J. D, Morgan,
Keotties In arches, cleaning,
Kiln, btiok, A. Morapd. .
Koumise, proparstion nl H N'lhllml
Ladle, )L, Fisher
Lamps, O, Newman (r)
Lamp, M, Roeber...........
Lantern, sigoal, F A, Schale
Lathe for frregular surfaces, O,
Logging dog, O, H. Smith
Loomas, stop motion fork for, ©
Lubrieator, F. Lunkenheimer
Mall bag catcher, A. ¥, Cacheleux,
Meoasuring wheel, T. R, Way ...
Metalsawing machine, J. 8, Besman,
Metaly, oxidizing, Harrtson & Wilson..
Moter, water, J. B, Batton
MI, fulltng, J. M. Baldwin, ...
M), grindiog, 0. B. Blakes'en, ..
ML, smut, P. Van Gelder ¥
Millstone-dresaing apparatus, J, C. Keplor. ..., 135,56
Molaases Jug, H, Wright,..... . . 15,810
Motion, converting, C. E. Willis . 175,800
Muste rack, Bissell and Urace venne 175,651
Neoktle shield, J. M. Hubbs, vas 195,708
Palnt, D, R, Averill (r)... . T.0m
P'aint, J, Fetzer,, . 195,653

J. Balmon,

n khmmle....

o sssseaver IT5, 600

Pantaloons, Nyen a White. wee 195,788
fapor bag machine, J. 8. (hlnndnr. an. aovsheers . 135,576
Paper box, H. 8. Manson. ..cocoeeiine 1SR
Paper feeder, pneumatic, J, T, Asaley.. . 1Aes

Passenger register and recorder, F. W, Btoon
Pen holder, ete., Reckendorf & Palleske..
Pencl], sdding, Smith & Poltts,...

195,656
B kAt
AW

Maaoforte bridge, J. Zech... 195,518
Pipes, smoothing fron, ¥. Wistar,, . 13m0
Plaiting machine, J, G. Malrs. ....... . . 15.6%1
Planing machine, Dosne & Bugheo...... 135,070

Planter and cultivator, T. W. Page (r). 7,0
PManter, corn, A. N, Nowton ..o o X

Plumes, making, A. A. Freeman

oo . 198,687
Puneumatic signal, W E. Prall.... ...,

- 155,500
Pocket book, A. M, Levino... cooveienirnncasnnens 1,708
Pross, choeae, E, COOPET..occos conspeoreosnianns o 155,688
Proas or hay packer, baliog, T. J. Corning . 5.5

'rinting fabrics, machine for, O, Lunlcr .........
Projecille, & P, Parrott,.
Pomp,a. K J, Foster.... .. .

Pamp bueket, chain, E. Hoyt (r).. .05
Pump bueket, chiain, S, C, Hamlin o i 19,61
Pump, foree, i, Bean......... 195,058
Pamp, pneumatic pressure, J. 8, Hull 175,000
Pamps for wells, etc., J. W. Hull . 155,564

Parifer, middlings, J. Atlleck (r).

Rallway frog, Cook=on & McTighe.. . 195,002
Hallway il Joint, G. W. Moulton .. s 135,610
Raliway signal, J. W, Hawley,......o AU

Rallway switch, C. Barrefl....couvvrenne
1take and gatherer, hay, J. B, Paddack.
Refrigerator, G. Brown ......

eln holder, J. Meek
Ring, card-suspending G. W Mc.ﬂlll
fivers, Jutty for, Kmerson & Doyle.. .

wees 198,708
o veoeees 175,728
175,683

Rollx, stand for dandy, A. McUermid. 156,54
Roof, wooden, J. C. Wands ..., o 135.7%
Sap colloctor, A. Padlgon........ Bhesssecen sessen 1331
Sash balance clamp. R, J. Fehwal .. 195,567
satchel handle tip, G. O. Monroe. ... LABDN
Saw gumming machine, B, Densmore,. .. ... 19 oM
Baw 20l A, MOFBAD. .covurrrnrnsns vissanss LABDET

sSawling machine, metal, J, &, Boaman,,.. .. e 195,768
seale beam, welghing, T. Falrbanks, Situxe o 11007

Sonles, welghing, T. Falrbanks, 195,508
Seholar's companion. €, ', Kl . 17050
Roraper, box, Richards & Trant ..., 155,709
Serew-cutting die, E. A, Stimson vee 170670
rerew thread, C. F, Hovey, ... ... . LN T
Sea sounding and alarm F. X, W |Ru~r L1182
Seal, metallic, A. Friedrick, .......... 17, gm

Seed dropper, S, B, Davis,, .
Seeder and cultivator mml.. II ) lllulny.
separtor, graln, Harribgion & Clinton,
gewlng machine, ¥, L, Follett. .. ..,
sewlng machine, botton, J, W, Fries

Bewing machine castur, J, H, Strong, . 15, 600
Shnfteoupling, 8 M, Guin, ..., ves 18,000
shawl atrap haodie, 12, Blmas,, 195,970
Shootmotal dle, E. W, TN, o iiiiiiiiineinnens 155,065

Sheot metal, ehearing, J. J, Luoas, . ....... .
Shingle machine, I, F. & J. D, snyder., ...
Shutter stop and fastener, ¥, M, Noyce
Shatter worker, 11, C. Hart,
Sign, J. C. Hamm
Bkirt protector, T, D, Day
Soap, W. Thomeon.........
Soldering tool, A. Goelee
Spark arrester, heater, ete
Spindio step lutricstor, I
Spongocup, W, R O, o oot seernnes
Sorings, winding spiral, G, 0, Bancroft, ...
Stave jolnting machine, Cornlsh & Hunt. ...
Stones from, clay, separating. Stehmon & Rest
Btove, cooking. J. K,
Stove pipe. C, Hoeller,
Stove plpe damper, lhrnurn o \Hnmrl
Stove pipedamper, J, Carter, A
Btove, rescrvolr cookliog, A, Bloke)
Nulphuric acld pat Laur« Wo H Niehods..oonnin one
Switch sigonl. T. W, Peoples

o

» Hawkesworth et al.. .
Whorwell

. 195 060

Nprague

Toamsol, 1, B. O, ,.ovuiie : : o AT
telegraph wire, I, Gordon
Tevoning machine, 1l
Tooth plek, W, W, Wallace
Yop, Aying, J. G. Moulton
ek cloarer, Bentley &

Track cloarer, Lathrop & Johpson, ..

ompson

.......... : Nt

Estop

195,

Table mu\n-nunm!h fan,walting, O, b, )mn holor 159, l,l'l

..... 1,58

Trunk and vallse, T, Hanna
Truss pad, C, 1. Warner,
Tube skelps, bonding, 8. P M
Type writer, K, A, Calahan .,
Typesweitlog machiine, B Arnold
Vault cover, J.J Mecklenborg,
Vegelal'p ontter, M. Gillesple
Vepeiable cutier, Rentschivr & Kook
Vehiote wheel, . F, Porter,
Voutllstiog halldings, ote , 1
Wagon brake, L. IV, Weleh
Water closet yalve, Haviland & Morrison
Warer closet valve, G. B. Moore,
Wheelbarrow, . W,
Whinforevle, D, Avery..,
Windiass operating, J_ 1. Weaver
Winauwilil, Oramton & Corlell
Windmin, o, Zlmmaortoan
Wringer, 1L, Kmose
Yoaros drylng alzed, A, 7T

Tasker

B, Linsley

tnee

veu 178,070

AT
19,067
178,00

Beoker

DESIGNS PATENTED,
Cagrrrs.J4,. 11, Bromiey, Fhlladeiphia, Ps
Burroxs,~ N, H. Farness et al,, Tartytown N, Y,
Onoax Cane,—Jd, B, Lomas, New laven, Conn,
BADGE.~1 . 1), Lyon, Grand Rapids, Mich
Grasswane 1, C, Poars, Pltsburgh, '
CanniAaoe Orrsers, 2vo, G, Smith, Planwsyille,
Conp,
DML Fanmios. —E. &, Warrington, Phlladelphin, I's,
0,000, ~1ore e Frase W, Allen ef al, Detrolt, Mich,
DAL 008 - Tyres.—I, Brohmer, Stapleton, N, ¥,
2,05 1o 0IN ~Tyres,—D, W, llruee, New York ol y,

9 1% Ararurrre.—R. Christoson, West Meriden.Conn,
0,19, ~Correx MiLL Covens,~I', Clnquini, Meriden,
Conn,

90 ~Exnporneny . —E, Crisand, New liaven, Conn.
2.9 —Baxxen.~E. L. Fenimore, hiiadeiphia, Pa.etal,
9062 to 0,10, ~Canrxrs,—A. Heald, Phlladeiphia, Pa,
196, 9,19 _Tyres, —J, Herrler, New York elty.

2097, ~Tyre. I, IThienbaurg, Philadelphia, Pa.

208 ~Tyres. —~W, W, Jackson, Philsdeiphia, Pa,

2% —Reex Mro, ~W C. King, Pittaburgh, P,

200, —SHAwL Fannios, 0. H, Landenberger, Phliadel-
Phin, Pa,

0,901 ~Tyres —A, Little, New York city.

0,90, —~Canrers T, J, Stearns, Boston, Mass,

9,90, ~Cann MouxT.—N, Weston, Ban Franclsco, Cal,
[A copy of any one of the above patonts may be had
by remitting one dollar to Muxx & Co., 87 Park Row,
Now York alty.)

SCHEDULE OF PATENT FEES.
On each Caveat.. pos

On each Trade mut
On fillng each application for a l’ncnt (7 yoars),
On Issulng each original Patent...... .
On appeal 1o Examiners-in-Chief.........

On appeal to Commissioner of Pateats.
On application for Relssue........... .
On OUNg A DIscIAlmEr. cociviivisrasssnes sasasnns
On an application for Design (3% years) ...
Un application for Design (T years). .. ........
On application for Design (1 years)

....810
$23
13

Hack Page === =«= 81,00 aline,
Toslao Page =« === 75 cents aline.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press, Adver-
tisements must be recefved at publication office as
carly as Friday morning to appear in next isue.

REVERSIBLE

HOISTING ENGINE

FOR ALL FURFPOSES
o) s, slu durabie, and effective
w |:;;|'u;c|{”\{’nnn MG OO 185 oar l' K.Y
K. M. MAYO'S PATENT BOLT CUTTER,
Holts and Bolt Ends of ever, description made to o
dor sond for Clreolar, Cinoinna §, Uhto

OUSEHOLD ORNAMENTS. By
l l Hopkine. A papor -....nmln.r Alreetions for the
easy manufacture of a great varioty of beantiful oljeets
for the sdornment of the parior and vv,r home, of wood,
vot Anished (n imitation of hrohee ware, ine m-Iln; YR,
urns, medalllons, csrd receivers, | Kets, mateh s en,
nlrmrr frames, and hundreds of otk artdeles Wy 4
Huatrations. Price 10 cents  Contalned In SCIENTIF I«
AMERICAN SUPPFLEMENT No 5. To be had at this
h")rr and of all News Anrnv-

nrainara Milling Machines 2.

g Send for elrenlars To B, M. M, €O, 151 MUk 8¢,
Boston. Mass,

George M

ITHERDY, RUGG & RICHARDSON, Man.
uiacturers of Woodworth Planing, Tnunrqu

and Grooving Machines, Daniel’s Planers, Richardson

PFatent Improved Tonon Machines, Nonhln( Mould.

ng. and Re-Saw Machines, and Wood-Working M
chinery generaily, ll-ul-hnn Htrnot, Worcester, Mass,
(8hop formerly m‘,r-plrd y R, lIA{l. & CU,)

L. B, WITHRRRY, .-"ﬂn SN RIORARDSON

and Merphine nabit absolotely and
speediiy eured. Painless ; no putlicit

Benl n-.u» for particulars , Oarl.
ton. I Weahlugton S, Clicagn, 111

STEAM ENGINES FOR SALE.

| offer the following very superior Todd & Hafferty En-
gines for sale nurrtnllv reduced prices " dlsnoeed of he-
fore the 1st of to save removal, viz @ One 1% one
HXIE (anwimill), one 12524, one I|ud‘ one 10x24, one ax20,
one 7518 one Ax10 on lexs, one Xxi3, |mv|-hu~ one Axls,
double howting: all fAirst class and entirely new. Also
varions sizes and kinds of Botlers, 1| will also farnish
specifoations and estimates for all kKinds of rope and bag.
ging machinery. Send for desoriptive eircular and price
ddress J. C.TopD,

10 Barciay St , M-' York, or Paterson, N, J.

Corrngnted Iron,
fron Halld m Hoats,

Shotters, ete

MossLy [mox ﬁlmul

§¥~ Send for cmxm

GEO. W. READ & CO..

STEANM EBAND SAW
AND VENEER-OUTTING MILL,
186 1o 200 LEWIS 8T, foot 5th & 6th Sta,, K, B., N.¥
Always on hand, FULL 6TOCK of SRASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK! The GREATEST
VARIETY ! The Lowest Prices!

’f Encl p for O and Price-List.
Jrders by mafl promptly and falthfully executed.

DIRECTORY.
CAUTION

The Public are henhy enmom apanst purchasiag
any Busincss umnlu to be | sued by tins

Comm&_ or
LS()\ S nrsnm DIRECTORY,
and not tnmnt r impriot on the Titic Page.

LSUN" 4 HUSINESS DIRECTURY
1% not |uaod i lbont 1st May, In order to include all
l\u-lnnu Hemova

HE TKOW CIT\‘ DIRECTORY COMPANY
Unlvenlly l'lwo. Now York.

URAINESS AND TELEGHAP COLIROR, Blulmmxr. (U
Stamp,

Bou Terms and [nducements, Send

Brass Groods.

Having boaght the ** DETROIT NO\'ILL‘I'\' WORK(I WA/
wo are desirous of reating fora u-nn ot © Hrass
shops therein, consisting of )(0 LDIN R( O)I x4y
foet, with 3 melting furnaces an hrrc core oven—~FIN«
[ETHING ROOM 505 feet, with 11 Tthes and il appii-
anoes for Nnishing ﬁo«h h the DeAt manner. Any re-
qulred power can upplied. Il.‘vcryv.hlng 15 in good
order, and ready for immediate work; both rooms heatod
.,)I'"“m To the right parties, we will sell the PAT-
IENS of & full llnc Of steam, gas, and water goods at
nlow price, with ample time.
Foran enterprising man or men, this s a grana oppor-
tunity for engaging In & paving business. The locality
is upoxcelled as a distribnting point; labor cheap and
abundant  We are now operating onr "Iron foundry and
maching shop »o that a tml llue « Cast Tron fittings can
be made un the promises,

DETROIT IRON A‘JD IIKASS M'F'G CO

§25(

THE IMPROVED

NIAGARA STEAM PUMP,

rl 8t.. Brookiyn, N.Y.
A enoy.A Allesz Liberty n.'l Lo
ﬁorman Hubbard,

BOLR MANUFAOTURESR,
ENGINES AND BOILERS,

S‘Ich

A MONTHAgents wantea everys
whersa.  Huslness honorable and first
clm Particninrs sunt froo, Addross

JOWORTH & GO, K Lonia, Mo

Pulleys, Shafting and Hangers
Machinery.

OTIS siiciinc,

§9 BAFETY HOISTING
HO, 348 BROADWAY , NEW YORK.

The HOADLEY
PORTABLFL STEAM ENGINE
AUTOMATICAL CUT OFF n1

BUMNLD WL

THE BEST+* MOST ECONOMICAL ENGINE »*°*
SEND FOR CIRCULAR
i THE J.C.HOADLEY COD. LAWREN

MASS

Mule or fomale, Send your ad.
dress and got something that will bring
you In ."m""hr' over $150 s month

I T

| DO YOU

WANT

MONEY

STREETS, and PAVEMENTS. Uy Q. A, Gillmore,
Lieut.-Col. U. S. Corm of Euglnoers, Brevet
General U. 8 With 0
cloth. &2.00.

D. VAN NOSTRAND,

PUBLISHER,
rray St. and 27 Warren St., New York.
b3/ Cnnlu lcnt lree by mall on recelp: of price,

P, l' PP, MAGIC KNIFE, Entirely new. ?
Wa Postpald 3¢, Clty \o_vnuy Co., Buifalo, N.¥.

SAY
l“*ﬂ:llhll‘(ﬂ';%. “!ll‘Ao{l

A PRACTICAL TREATISE ON ROADS,

8. army. Hlostrativns. 12wo.,

Runnen Plll‘l‘ll‘ﬂ STAMPS
onR & llMtl’BlL Cleveland, 0.

ANTED—To gain all tno information pos-
sible regurding Kiln or Steam Drying Lumber,
and to communicate with mr('u dealing in or manufac-
turing apparatus for that urpose

wu.mA t,. l'l'.'TBRS. Dallas, Tex.

SCROLL SAWE]

Mélm of mnml (l to 228), va'ue $18, sen Nﬂ!'l"
RU&M.L. snnuord (.ouu

A N PED—At low prices, good small 2d hund
n Plavers, Larhes, Drill Presses, und other
Mlnhlno l‘ooll. Sond particu mrm J & H, KELSEY,
lul Kemucty Avenue, Indianapolis, [ndiana.

Ziero
Refrigerator,

With COOLER.

BEST FOOD AND ICE-
KEEPER.

g Bend for Mook,

A M. LESLEY,
226 Wost 284 St.,NowYork

Music==Music=-Music!

nx and Planos lead the volee ASTRAY, deform
xv c‘; mel RUIN trae rl.n'?{:’fnml‘:ll CLU
ner ning: -

}I'i‘: uu‘&’uuf."ﬂ\' wi ou{ rp or m Sent for

conts, by CORNELL, Box aoc. Unieago, U
E.GOULD'S SHAPER
PEST IN MARKET, Newans,N.J.

ESSONS IN llBCllANlUAL DMW]N—
Mc W, Maovord,  This

Jiy
ummru. s 0y "
caref:

BCI BNTI ﬂC ﬂ%
iy r*"Tnm....z'\,, e:.'.

:::lggzlzs‘
51?1«‘:5"2""'6;.:5'
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Heientific

gmntimmg

Founded b; Mathew C:ny. 1785,

BARDSEZEECATILOGUE

Now Ready, New Rovised Editions,

Cataloguo of PRACTICAL AXD SorenTiric HooKks
pablished by Honry Carey Balrd & Co,  Svo., 90 pagos.

Catalogue of a choloe collootion of Pracricar,
SotexTirio, and ¥ooxonro Dooxs. i,

List of Books on STREAM ANDTIK STRAM FNGINE,
MEontANTON, MAOTINERY, and KExaiyuynixo, {to.

List of Important Books on Mlﬂ'All.lmﬂ\’. Me-
ALS, STRENOTIOF MATERIALS, UHNMICAL ANALYNIN,
MRAYING, ote, dto

A Cataloguoe of ooks on Dy i, CALICO Prant-
1x0, CorroN and Woorex MaNUFACTURN, o,

Ligt of Dooks and Pamphlots on the Cuiirexoy,
the Fixavoes, FOLimioan EooNony, und KiNougn sun-
Jnote, o,

$ Any or all of the abovo valuahle Cataloguos wlll
ho sent by mall geatls, and freo of postage, on applica-
Lon.,

™ Wo are now recelving and Koeping (n stock the
most Import mt EXOLIsSH ANO AMERIOAN SOIENTIRGO
BOOXA a8 thoy are pubiishied, and are propared 1o furnish
them or to give ttormation in regard (0 all Americsn
and Forelgn publications In thin department of ltera.

ture,
HENRY CAREY DAIRD & €O,
IXDUSTRIAL TUnnisuens, BOOKsMLLE s AND IMPORTERS,
‘lo WALNUT BTREET, l'hllmlolnhll.

1\‘ ANUI".\(‘TIHH\‘G DUSINESH, ~Power Mnrhlncry.

and Mnuln- for Coment Draln Mlos. o ow.
. STOCKWELL & CO,, Pore lnu Ml‘

WHIPPLE'S
Patent Door Knob.

Awarded l Bmu Medal at the Amorioan [nstitute Fan
for \¥i4, ?u B‘ “ We consider this method of
tastont! 0008 NOBS a groat Improvement ever any-
mlns ¥y |nvnu¢ for the purposo, as it obyiates tho use
of slde scrows and washers, and can be ln to sult

thi lueuo Doars
bind h ¢ HE PARKEK & %llu'l‘i.l COMPANY,

ol Meriden, Conn,, or ¥7 Chambers 6t., N. ¥

FRICTION

CLUTCHES @

ELE VATORS
ON:&GO.PROV.R.L.

Ntone Channeling
oR

Quarrying Machine,

<z AND
VOLNEY W.MAS

>~
WARDWELL VATENT,
FOR COTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,
BOLE PROPRIETOUS AND MANUFACTURERS,

GOLD PENS

Are sanufactumd by JOUN NOLLAND, N¢
B, Ciactans

19 Wost Prwrth
Be Alkrw pure gob o ne
Prices us low ws
L8] )

|‘..|-..||,.

rabed ped
l'r|
in

(!

And! Addross with stamo
A WEEK 10 Agenta, O1d & Young, Malo & Vo
thalr loealit Torms & OUTFIT FREK

377 P O, VIOKKIRY & C1).. Augusta, My

PARR'S Dnmnncun Sprlng Btoo) folf-Adjusting

Tirackot and Frel

I‘lrl-ra--m frea! An
w! B0 ohjects Lo
k‘u Haffalo, § ¥

The TOLL-G ATE

A“

Swoep, 8 10 Hawu
Prwe, $1,25 1,501,752 ) ) |
With ench frame ) 'rolil \\ “FJ\IH‘ :
mimitable aml origl WolKksHor
soroll patternn, ® hirn ‘ P LATY
You 13
biades, 1 sheot tmp ’ ! will
full instrustions 1y maul, ! uipt
of prce named, 100 saroll ol freo, on
rocolpt of stamp, GO, PALK, Balido, N o
( )N'I‘III". CAUBES OF KN/ l\lNl. IN HIGH
PUESBUIEE KENUINE Iy shiom o W ih
Nito Kngraviogs, A v luabile pr ‘c M \1 teestine  I'rigs
W oonta. Cont ained Iu Nos, 1 and 2 of cluntineg A
oan Bupplemaout, T T Y || In ol and of all
NOWEARCILN
N MUBLEACHE produced t
Allus‘,.“. Hmann KLrxrn
will furtolt § e A
"fail directions ) !
‘. SMITH & COD Asents, Palatiy |
II\H \l\lll FELESCOPES - Direotions for
thelr etion ¥ilh engravings ») wing he
POr AFTRIG L of o W il Hy I R
\n.,n.m;w 10 ¢t Contat 0T
Firio Ammnn UFPLAME I ' i1 Mo
sgenis

o of Wil noOws KE

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

ANERS §125. Planurs

‘Vﬂl)ll“’ﬂl"‘ll Nl l(l’,\( K I'L
8.0, HILLS, 51 Courtland

an . Matohors,
ln-n(. Now York

DERS

ArALOGY,

UMPS
<BOILE R‘E

e LusTR?

F. BLAISDELL & CO.

Waorceator, Muan.,

Manufacturers of the Ratsdell Patent Uprt
Othar Aret. olass Machinis' ‘s Tools, SIS ve wad

TRADE ENGINE

Notsoloss tn opcnllon—l'cnn
I:‘ :orkmnmhlp—-ll light par'e
Cast

Every Engine indicated, an¢
valve corrected to rﬂc the high-
Cat attainable resulls,

Warranted out_«ﬂnr W any
.eml.- riable vgine In the

l:o-nd “for Prica List and Ctr.

uxnauuc & HEROHEL
roop M'r'a. Co,,
Dayton, Ohlo

por day st home, Sampies worth §1
froo BrinoN & Co. Portland, Me,

" FREE TICKET |
To Philadelphia ;:3.,,,,, ek

mor, From any point in U. 8, east

‘GE"TS Abonl!.ll.mddl:d-o

admits to Centen’] Grounds)

and 910 cash a day casily canvasang

for our pq’-r. pictures, &c. Anybodycando it

Particulare BSend address o

To receive w‘l’ of paper al nnd
¢ Tuxe TLLUNITRATED WEEKLY,
No. 11 Doy 84, Now York.

$5 to $20

& Matcliing.

Mnuhlln Re-mnwing and Tenoning Machines, Saroll
Baws and General Wooi. Waorking Machinery

JOHN B, BCHENCK 'R HONS { Matteawan

Gand frvw Caralieme VIR Libarry ‘&l N ¥ Loty

L/ l‘“l‘.‘ CENTENNIAL INIBUNATIONAL EX

A HIBITION OF (850, <Tho fuli History and Progress
of the Exhibition, maps of the grounds, engravings of
the batldings, news and seconnta of all the most notablo
objeots, aro gl ‘on weekly In the SCIEATIFIC AMER]T
CAN SUPPLEMENT. Terwme, 83 for the yoar: stngle e
ples 10ets To be had at this atfice and of all newsagenis
All the back numbers, from the commenes ment on .
uary 1, 1596, can be had, Those who desire Lo pos
('urnnlrlr and splendid Nlustrated Kecord of the Cen

nial Exvoaition, nlmuld bave the SUIENTIFIC AME
CAN SUPPLEMENT.

PATENT

OLD ROLLED

The fact that this shafting has 75 por cont greater
strength, a finer Onish, and is truer to gage, than
other In userendoers It undm:hlmﬂy :m mml
Wo are also the sole manufacturer
CorLixs' Par. CovrLixa, and lurnl-h I'ulla
¢to., of the most lppro'ed stylos, ||
sppileation to JONES & WL
Try Bucot. Ind and Srd Avenues, l'uubum
anal Street, Chicago, 111,

d for male by
llu-lnn. Masa,

0, .m [N fumhnr- Bt.. N.Y

PIVITGR & WIIALINU. Milwankee, Wis

\ ACHINERY OF IMPROVED STYLES FORU
l making SHINGLES, HEADING, and STAVES;
M50 GAUGE LATHES for TURNING HANDLES, Sole
makers of Law's Pat, ﬂnlnt;lo and Heading Sawin \ln-
ehine, Address TREVOK & CO,, Lockport, ﬁ

HOW mMADE IN
HOURS irom

10
Cider, Wine, Molasses or Sorghum , without using drugs,
Address F. L. SAGE, Springneid, Mass, .hmu I‘nper

BLAKE'S PATENT
Stone and Ore Breaker

Crushes ul‘ lurd and brittle substances to

LAKI bl.lrblll-’l( co.,
New Haven, Conn.

- 1 . o
Wall St. Caricatures.
A NEW HOOK, 48 PAGES, contalping 14 engraved
JUALERLIONA, WITIH INFORMATION FOR ETOOK SPREOULA-
TORS, Price, 0'oth covers, 10 centa; paper covers, free
by mafl, Tl?\lllltll)hﬂ & CO.,, Bankers and I!mken.
2 Wall Street, New York,

~ Water Elevators.

WM. E. HALE &
17 Lake St., Uhleago. 5 Park 'hce Now York.

LHPOKTANT FOR ALL CORPORATIONS AND

MANYF'G CONCERNS, —lh«rh'
me Dotector, capable of nceunxa
motion of & watchman or patrolman at
thnl of his beat, Bond for circular,
13 P, 0, Box H70, Boston, Mnss.
e ﬁ =216 ault ngatnat Tmhuouner & Coe Of NEw Y OrK
wan acctded In my hvor .lune Io um. Procoodln 4
have heen d agalnst 1 . for b
Ing, contrary to the order of the Conrt, and upuelnllx une
clock with a suries of springs in the covcr. lnd marke:
Pat'd Oct, %0, "4, Persons ual ln‘ ‘g other
slocike I{:mnl\u 'on my Patent. wiil bo dealt With socar
nglo law

m Yoot Dritl
rb(gluor(Trnké > g :llrr.'l."{ I.ll.: 14
e w, 5lh Bt Cinclanati, O,

oonlm*lng
¢ differont lu-

le-l—.'\ FOOD ror INFASTS & INVALIDS (8 the stand-
ard proparation of its Kind In England and America.

MACHINERY.

[RON & WOOD WORKING MACHINEEY
OF EVERY DESCRIPTION.

Cold Rolled Shafting

HANGERS, PULLEYS, COUFLINGS, BELTING. 9
&c. Bond for Illuatratea Catalogue snd Price List

GEORGE PLACE,
121 Chambders & 188 Heada S22, ¥, V o

’orlnv Hest and (‘

UNCHING
S BARKER P iikss
DBOP PBESSES unr;»l."-mn Coxx

YLTENT DOUBLE ECCENTRIC CORNICE BRAKE

L' .

2

sablect

Con.
RICAN SUPPLEMENT No

Manufactured by THOMAS & ROBINSON, Clncln
oatl, O, Beod for Clroulars,
REDGING AND DITCHING MACHINERY
The latess, most extenxive, and successfal machi.
iy, how In |alul’|l|.llorr' atlion at |
e drawings and detalls, showing
y, and economy By M. A, Br “,
excellent and valuable |u¥-r upon the
talped In SCIENTIFIC AM
8. Price 10 eenta, To be had at this oMee and of sl
Nows Agonts,
- S - : =
,:) N. F. BURNHAM'S
S IS21 TURBINK

Water Wheel

s DIS P LA OCK D bundeeds of other

Furtines, bot HAS NEVER BEEN 1T

\l BELF DISVLACED, Pamphiet Freo
ﬂ‘ N, F, BUBRNHAM, Yonux, I'a

SCROLL SAWS,

Machines

aws, Tools, Matterns, Wood
FHARE & (n_c'llunuurl « Now York

Bl Tools of
of MobKL

wall Latlios
GUODNOW &

AL Kinde; also GEANR WHEKLY, parts
and mmterials of 1“ Kinds Castings of
Englues, Silde Reats, &¢, Cataloguios free
W l'vlll\l\ N .'ll'll'nlllll Hoston, Mass

EAGLE FOOT LATHES,

With scroll and Clreular Baw Attaoh
menta, 8lide Hest, Tools, 80,1 also Small

Knuing Lathes, Motal Hand Manors, &0

i,

alest designs, superior finlsh
rleen, Dur new Catalogue ¢
And every tool neonsasry for
or Artizan. Send for {l

Lhe
Atonr

WM, L, CHAKE & CO,,
WAV Liharty St New York,

\"I \(.

\‘ll l(ll AN IHII 1, SA W, leals
MONETGLER o W OO rE, 1

$8

JORBALE -Twao Ist olnss 8 1o, Shapors, 44 1o, x18

i H n 06 fn xd It Mlanors; 30 Ih, Steatn

Hammors ¥ In. Cortiss Buine, K. F. DULLARD
Heakine Now York

n day at bome, Agents wanted., Onifit and
terms free. TRUE & CO., Augusta, Maine,

$12

PATENT,

Asbestos Roofing, with the Improved White Ashestos
Fire Proof Coating, for steep or fat Roofs In all elimates,
Asbestos Root Conting, for old Leaky Hoofs.
Axbestos Ceme | for iepairing Leaks on Roofs,
Asbestos Rool Paint, for Tin loofs, Ironwork, &¢,
Ashestos Painta—all colom—for structural purposes,
Asbestos Fire l'mur Coating, for wood work, &,
Asbestos steam Plpe, snd Holler © overings.
Asbestos Stenm Packing, fat and round, all sizes,
shesthing Felts, Yermin Prool Lining, &e.
These articios are ready 1or use, and oan be casliy ap
plied hy any one, Send tor Famphlets, Price Lista, &co

H. W.JOHNS, 87 Maiden Lane, N.Y.,

Patentee and Manufscturer, Estabilished 1995,

PATENT

lanlng and Matchi.n.g
and Moldmz Nu' ines, Gray snd Wood's Planers, Self

om Arbors, and other wood-working uucn'nrry
vmm S \L\c HINE CO,, (9 Liberty St. N
132 High St Ik»-(uu

-o'ml for Ctrculars, ete, 1

TENONING.RESAWING, SHAPING
BAND & SCROLL SAWS &c.&c.

NDEX PLATES FOR GEAR-CUTTING MA.

CININES made and drilled to order, with any required
uumber of holes or eut upon the edge for sorew. Spur
and bovelod goars and racks, for patierns or 1or wse, cut
o order; also roseties for Jowelers' and wateb-case
moakoers' sugine lathes, Holes drilied in stralgnt lines
of any required number to the Inch. Special tools and
oars ased Lo fosure aocuracy, Patent Catters for Teelh
of Goar Whoeels, which oan be sharpaned by grinding
witvont ohangiog thelr form, Kept In stocs. Cutlers
made on this plan will last many fimes as long as he

of the common for with the advantiage of belng alwa
ready for use. Deseriptive Catalogue with priog |ists
sent por uall on applieation, IHOWN & SHANPK

I
MAN p\tlll(l\:.cn\ll\\\ l. 1
M & JHII.\' ll\l(\l*
o Manutacturers of Barnes’
Patent FOOT.FOWER MACHINS
BY, BMUROLLSAWS, LATIHES, Clk
CULANR BAWS, Evo. Tue only fool
power muachinary without crank or
desd centers LMY o L pey
yoar tinde ustng thess maahines
¥ Bend  for ILLUNTRATED
CATALOGUNK
ROCK FORD,
WINNEBAGO COUNRTY,
: ll‘vlil

DVERTISENRS DE "‘Il(l\ln 10 REAC Il Coux

TRY readers can ¢

Providence

A

p0 In Lhe cheapest and bosl wan

ner by 1 W Or more seotions of Kellogg's Ureal
Nowspaper Lists and State Divislons, For Hustrated
calnlogue u.,| oolored map, address A N, KELIAMIG,

Jackson , Uhdeago, 111

THE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIMK
CATCUHER removes anl prevonia Roslvs
in the Aollors by supplying them with
pure warr. Wil pave s cost (n el
Within one your, Al parties using stesmn
shonid have ong
For partie ulnr. anl elran

N, CUKTIA &
{ \h-\vrA-'ll'l e,
Toledo, Ohlo

Machinists WANTED 10 st
a Looal Agenta

STEAM PUMPS

FIRNT l‘l(l'LKﬂ VIENNA, PARIS, NEW YORK,
ALTIMORE, BONTON. w8 A
ﬂ:nlhrrlrrul-rﬂmm nt patented fmprovems
g THE HORNALK TRON WORKS
_Bouth Nnrvnlk Conn

IRON g
BramsS & G/IRDERS)

‘HE UNI()N IRON MILLS, Pittaburgh, Pa.—
The sttention of Eagineers and Archjtects iy called

o our improved Wrought-lron Beams and Girders (pst-
ented), In which the corrpoand welds between the stem
and nnn on, which have proved so objeetionable in the old
mode o uunuurluﬂng.ur entirely avolded, Weoare pre-
pared to furniali all slzes at terms as favorable aa cnn be
obtalned ¢laewhere, For descriptive lithograph, address
(Arm #lo Brothers & Co, .Unlnn mn Mllll ‘u.uhurgh l'l
l LECTIIC BURGLAI ALAKMS, Hotol and Hoore
Annunelators,Call Bells, Hlxnnllnu Apparatus, Cheap

Tolog, Inat s, Batt' s, cte, T ll surrny Co, Cleveland, 0.

URCULAIL SAW MILLS, FLANKIS, AND OTHER
7 Wond-working Machinery, ‘made by §, HEALD &
SONB, Darre, Mass, Pricos low, Send for clreulars,

R. A Vervalen's Brlck Machmes

Made at Haverstraw, Roekland Co, . N king ni nz-
Irnlh- all the brick used fu the State, m-nd lnvr"rul-r

FOREIGNHI"ATENTS
THE

CENTENNIAL.

Thore ls no doubt that our Centenpial Exposi-
tion will attract to our shores multitudes of repro-
sontative people from all parts of the world, and
thoy will take home with them many of our best
Improvements to introduce into thelr own manu-
factures.

An upusual opportunity will be offered for sell-
Ing to theso poople such foreign patents as bave
beon scoured on good American {nventions in the
rospoctive countrics from which these visitors
come.

At tho reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to occur ngain, If thoy do not avail them-
solves of the opportunity of seouring their Inven-
tions in forelgn countries at onoe, #o ns to have
thelr patents ready to negotinte the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.

37 Park Row, New York.
Braxcn Orrice, cor. Fand Tth Sta.,
Washington, D, C.

Muno % Co’s. Patent Offices.
Established 1846.

fhe Oldest Agency_f:r_ Soliciting Patents
in the United States

TWENTIY-NINE YEARS EXPERIENCE,

MORE PATENTS have been secured Uhroush
this ageney, at bome and abroodd, than through any other in
the workl

They employ sa their assistants a corpa of the most ex-
perienced men s examinerw, specifiontion writers, and
draftamen that can be found, many of whom bave boen se-
leeted from the ranks of the Patent Ofice.

SIXTY THOUSAND
themsetves of Munn & ¢

inventors have awalled

» services in examining their in-

ventions, and precaring their patenta,
MUNN & €O Iz coanection with the palliestion of the
Soexrire Asxzicax, coutinue o eounine myvent

confer with inventors, prepure and
asignmentaatiend to Afing sppiications in the Patent Office,

rawings, spociBeations,

paying the government foes, and wisteh eaco csse step by
This 4 done
through thelr branch affice, corner F and Tth streets, Wash.
Ington.
patents, trademarks, and relasces, attend to

step while pending before the examiner,

They also prepare and Ao eaventa, procure design
rviectod cascs

(preparcd by the Inventor or other sttorDeys), [Swcure cogy-

rights, sttend to Intevferences, give
matters of infrisgement, furnish coples R i
fact, attend 1o every beanch of patent business both In this

abd in forelgn conntries.
A special sotice s made In the SCrENTING ANERICAS o
all inventions patented through this Agvncy, with the name
and residance of the patentes. Patonts aro often solbl, in
part or whole, to persons attmetad to the Invention by such
butlen
Patents obtained in Canads, England,

France, Delgtum,

Germany, he Brithan

Colonien,

Russla, Prussis, Spain, ™
olther

ortigal,

and ol wintrden where pabents  are

granted st prices  greatly relduaesd from Srsser mtes,  Send

for pamphlel pertaining specially b Brvign patents which

states tho cvat, thine grantal amld the reguirement for each
eountry,
Ueples of Fatenin,

Porsona deslring any patent ssued from 1598 to Novem
ber 96, 1507, can be supplied with oficlal coples at 4 res
sonabin oont, the price deponding upon the extant of draw-
fogn and length of spootfieations,

Aty patent sauod sinee Novomber 97, 1867, st which
bme tho Patont Offico commonond printing Whe deswings
and spectlioations,may bo had by remitting Lo this oifles §3

A copy of the elalms of sny patent fsstad sinoo 18460 wi
be farnlahod tor §1.

Whott ordering coplos, pleasa 10 resalt for the suns s
ahove, and stale name of patentes, Uie of mvention. and
date o1 petent

A pamphivt contalning the laws and Ml Mirections fie
obtantog United States palents sont five. A handsomly
vound Reforenoe Book, gl odues, eontains 140 pagvs and
many eng

vings and tabiles unpartsnt ey palentes
andd mechanie, and 14 a usefil band ook of relipenos 168 o -
oryhindy,  Bvien 80 oonta, malled froo,  Adirves
MUNN & O0,,
Pubiliabiors BUEENTIFIU AMERICAN
87 Park How, N, ¥,

Baawou Owros—Corner ¥ and YUk Sireety

Waakingion, D, 0.
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Soientific

nutolg“lu..al ) un
Y . Laimny, lw(on

Scientific Farmer,

E. Lxwis Srusrevaxt, M.

dvertisemencs,
Taside Fage = = = 2 1 3100t M ine

Engravinge may head advertisements at the same rate
perling, by movroment, ar the letter pres. Ad-
vertisoments must De received at publication offce az
carly aa Friday morning to appear in next {ssue.

THE ALLEN COVERNOR

favented by R. K. Huntoon, Is the only one which will
'y govern all Mtjnm le cat-off engines, and is

Ally warranted to bo tha bew vernor ever made for

mulc" nes., lnn plo lﬂonwcuon not lable

to get out Tepalr. nest | . nolseloss, very

vuy seasliive, vn » lifetime, will save

- "n- of the engineer's time and
{J

rl.nmu. M'r'a Co,, Platnville, Cr., March 11, 1576,
8. B, Auuex: In np‘y 1) youv (nqulry about the Allen
Governor purchased o Teased 1o say that,
afver walog 1t four moat vc eonn er it me mMOst per-
fect Gcwmr over attached 10 an engine. When we pot
on this Governor. we 1ook off & new. improved ball gov-
enot and we havre pever yet seen Im “y when we
wouid ohange back for five budnd
KO, L s!llﬂl Supt.

FARIBAULT lRON “’OBKS-BNGINE
BUILDERS,
l' RIBAULY. Minn, Nov, T, 1§54,
B Arrex: Your governor,which I attached
tha in the Saw Mil and Chatr Factory of
¥ nl I!rolher- of tofs place, Rives perfect satis-
m-uon It 1 impossible to notice any change of motion
e nw »mn-ll or goes out of It, Mr, Flint
i me he womid not take five hundred
m ue governor if he eould not get another.
QORE, Proprietor,

NOT VARIED ONE BBVOI.DTION IN
'I‘IIIIBB YEAR
XCHESTRR, )lm Nov 13,1898,
We have used tbc Al)en Governor on our -dorse.
powere uc for over three years. Our engine drives
s dark mill and all other machinery Incidest 1o a large
munery dn work Is varsbie. but the engine bas run
with pnutt steadine-s with the starting vaive wide
open, s1.d has never varied over one revolullon ail these
ihree yoars. The Governor works as well now as when
we Oeuue 1t L0 be the best Guversor
WALDMEYRR & LO.

AS 2000 08 those governon are known they will largely

Tphm sll others, as, by --rm“ fuel and enabling ma-
chinery to run steadily at & higher -peed they will pay
for themeelves every few weeas or months. Great num.
bers of them are belng soid even in these dull times,
We dosire a good, respossidle, st class firm of Engl-
neers or Huhlnuu in every city where weare ot repre-
sented, 10 sell these governors, FPeraons wanting govers
Bors, or desiriog 1o act as selling agonts, may address

STILLMAN B, ALLEN, Boston, Mass.

ANTED-A Situation as Superintendent by
uhoron:h hanic, liberally ed ed and ex-
b the orgsaization, dltclpune. and manage-
meat of ulp. a4 familiar with annf\un(. rnan .nd
the construction of
Belw rda:mo olered. For ruriber partic
sdcress B, & Spriag Bt . Utica, N, Y.

£100 R B W ARD.

The sdvertiser Ia (o quest of an elastic substance (In-

dis-Rubber or other materil). of s dark color (black
preferpea), waleh will retaln ita elasticity, apd pot be
xfected by alr, molstare, or animal olis. To be used In
thin alpe, about 3-32 inch wide. To me et p-nylu-
::mu &ht or wherea ub«ance uetmﬂy
-omble'mm $100 will be pad. ply 10 Joﬂ\ raw.
Edltor of TRCEXOLOGINT, 1% Dmép . New York.

Iron Planers En e Lathes,

Radial
Boring and Turmng Mills,

Aznd a fall line of MACHISE TOOLS of the beo( de-
sign and workmaoshiip, made by

Niles Tool Works,

Hamilton, Ohkio.
BOILER AND PIPR

Cove

Pu-ud and omy nllme uu:ln faves 2 percent In
Roofing Materinls.

Ashestos Felnng (o,

316 & 322 Front 8t., ur. Geeverneur St N. ¥,

YOUR GARDEN.

Now Is the time (o pet the best books about It
Brspxsson's GARDENING YOR PLRASURE Post-pald 31,9

Hexpresox's GARpEXIXG you Prorir., sy 1"n.w
Bor's PLAY AND PROYIT Ix MY GARDEN. o "
QUrry's MONEY IX THE GARUEN . ..cuuvus A .
BasY's FruiT OARDEYN........ e | PR
FULLER'S STEAWBRRRY CULTURIST. ¢ 20
FULLER's BMaLL Faviy CULTURIST, . "
Friien's Onare CULTURIST “  ue
GERGORY OX BQUANNEN. ....oovviraraisnnnnr b 0
Ravan's Mixtarons Fucrr Gagbex. ... " ow
HENDERSOX"S PRACTICAL FLORIOULTURE ’ "
Rox's l(ucu. o CULTURR OF BMALL

IRBED v o ooaesersaincisos “ipsosstasees bl 50

You -m find sll the abave very aseful IM valuable s the
‘llyu-u on qu -l‘o 10 the Pubiishers for an [Has.

Cau?'u Rursl Foaks (free (o spplicants),

oKy Dl)tUll’Alﬂ 243 Brosdway, nuori.

(33 Prvat snd BENT™

Do Your Own Printing!
‘ Prom for enrds, tadele, enveloges, ote

e fow [ arger wort
Basinces Mem &0 (ais jratng aed advertie

g, wavs money sl e rense trnde Pasesrs and

prodi s Amatenr Printl The Girts
g e great fon sad b money fast of
h‘h- tor foll cate

Pteneﬂ"’di:.‘:ﬂ 0. Meriden, Conk ]
Reference Book
For Inventors and Mechanics,

Of I3 Pages. Bousd in cloth, glit edges.

This 4 s valuable Jitie hook, usefal for Inventors,
patentors, mechanion and others, 11 containe the patent
laws of the United Btstes complate, with dlrections for
obalning patents, trademarks, cavests, dealgne, copy
righta, sad forms for transferring, by asslgnment and
Hosnas, part or entire Interests In patents. 1t pontalng
the tenene of the United Seatos, by Btates and Territo
Ie8 | and contalas sl engraviegs of 150 mechenioal
movemanis, which will be found conventent for all me
chanics sad Inventor 1o have st hand for refarence. A
more valuable somplistion of rare and useful Informas
UOn haa never been condensed Into o sinall & volume,
OF 0004 8L 20 chanp & price. Price, by matl, 25 conta

Address
Munn & Co.,

Pablisbers SCLEN TIFC AMERICAN
37 Park Roew, New York,

BLOCIPERDE CARMIAGES, OF LIGHT OON.

strucdon, fast speed, Worked by hand

80 by 100t treadien Husirsted In BUIENTIY I(
1 SUPPLEMANT Ko, »

and of all GCWr agrils

frans

AME-
To be had ot this ofice
Price i centa

ERVER

REVENTIVEOF INCRUSTATION
N

COLUMBIAPOILER RAES

‘du(‘ AL WORNK?®

RON BRIDGE BUILDING —l:‘ 0?ml:llvw d(;
soription, with dimensions, working drawings, an
npoc‘l'h‘n of H'lrlrd Avenue Bridige, l'hludnlphh Pa
WIlh (uundnlom of Ton engraviugs, Price 30
Contalned in Nos. 1, 2, and § of dCieNTIFIC
ANRIHCA\' SUFPLEMENT, 10 conts per copy, To be
had at this offioe, And of All news agents,

END FOR CIRCULARS OF ONLY CHOICE
24 hand Engines aud Dollers, Portable and Station-
ary, also of Pamps, Tuhlnn’\ (& ulnﬁ’ lnm H e, &0., 106

Sucoossor to BISGHAM & Ho n P oh City, Pa.

Dlamnnﬂ Solid Emery Wheels.

$1.35:8x1, 2.3 I2xlyg, 05.0; 16x2, §12.90;
, 19.50; :u.ol.

jers.

uz.nu'o : other sizes at pro-

yoruonate pdm culunf. hee from glazing, they

wre the best Solid lu:e B ulrs dlam. of !\nﬁle-
or wheels, Emery Grinders unequale

187 T8 the woeb ICAN TWIST DL

( o the world, Address AM
» Woonsocket. R. 1,

W. C. DUYCKINCK,

IMPORTER, MANUFACTURER, AND DEALER l)l

Railway, Machmlsts and En-
gineers' Su Np§>||es,

50 AND 52 JOH TREET,
P. 0, Box 4101 NEW YORK.

snapea or Crude, farnishea and set for poring Kocks,
Dressing Mill Burrs, Emery Wheels, Grindstones, Haro-
ened Sceel, Oalender Ruollers, and for Sawing, rurning.or
Worsing uouund other bard substances; also Glavers
Omonds. csn»(-.\.u\nnuu Now York.

o T
MAceﬁ’lﬂ T8 | T&?Ls.
§6% Trom Doss, N "’:_ ....... S 5:-,

send!orbwcmw w
uoo N‘l‘ South Norwalk. Conn.

THE HEALD & SISCO
Patent Cent ru‘ugal
"l'l'lc L & HO laONTAJ.Ml

tute

strongest for
empt: Dry-docks  u
, e,

Ame I
mmumrm‘;:'%umm Tﬁo%wud simplest,
r-dams, etc. nnd for use in
lo” [{ WWM o PUm”_
v w, 107 ll:flﬂ!l
ptmpam, free earty 1 ‘erences to actual
i oy f

ueALb. & BIRCO & "'"mm’dmv?ﬁ'.' N.X,

To Roofers, Builders, & Property Owners.

lete lnol.u for Hquare, darsble, eco-
Iulnlm]’ freproot . ”J Bagpies ang Clreuiare,
ll MARTIN, Oenu‘l lio;ian Materials,

and :leouy Mt‘,.l. Xe
Upright
Stationary Engines,

Btrong, BSimploe, Bafe, and Ser-
viooable!
4, 6, and § Horse Power.

GRIFFITH & WEDGE,
Zancaville, Ohlo,

PORTLANI) CEMENT

For Walks, Clsterns, Foundations, Stables, Celiars,
Nridges, Weservolrs, Breweries, ete
Remit |' ceuts 1o Practical Trestise on Cements
< L, MEEOuANT & Co., 7% Bouth Bt.. New York.

DAMFER B n s T AXD LEVER

HEGULATORS GAGE COCKS,
MURRILL & KRIZER. 44 Holltdnry S, Balt,

sml e ..'.'.c.im".

POBol

For FarTen
O}::'nut Tan
Aler
T Tubes, 'mhv‘.

Adunud by 0.8, Navy, Forsale by aosiors, Send fo
IOI~OOIBUITIBL! STEAM BOILER & PIPE

GOV

WITH " AT AFAC l(‘ IMPROVEMENT,
Maves 10 o B per runl CHALMREIA SPENCK CO

fot K, ity YoImm N md st N Louls, Mo

R URBON

WATERWHEEL

VRPORTAML WATROVEMENTAY
BANG YOR BEW COROUAAR,
WMEARILL & HOUSTON
\RON WORKS.
Bruoy, W\scm\\m.

l{uu ERE"' TANNATE OF 80DA BOILER
BCALE FEEVENTIVE J08. 0. BOGEES & CO.,,
Madison, Ind.
naton

P Bend for book os Boller 'arrs

Auierican,

[May 6, 1876

_

OGARDUA' PATENT UNIVERSAL RECCEN-
TRIC MILLS—For grindiog Bones, Oros, 8and, 0ld
Crucibles, Fire Clay, Guanos, O1l Ca Xe Feed, Corn,
Corn snd Cob, Tobacco Suulr, Sogar, Salts, Roots,

Spices, Co o Cocoanul, Filaxseed, Asbestos. Mica,
eto,, and tv r cannqt be ground by other mills.
Also for Printers’ loks, Paste RNlacking, eto.
AN W T OMBON, shocemor to JAMES BOGAL:

DUS, corner of White nu_!’lm Ste., New York.

hes will do all they dlalon V. ¥. Weekly Sen Jan 11,1070

GROCERIES

od |umr for partieuiar. C,
1o & Co limitad 68 Duane st
mlunl-«uh-mulmq “
ver oired.'~Chi ¥ "eadly Inter-Ocenm

AN EXTREME RARE CHANCE OF
) PATENTS FOIU BALE ror Tie VALUE or

() ONE.~Owing tolll health and hard up, | am foreed
Lo offer the sm'nlnl of all Inducements in I\w chanceo of
00 customers for 15 years for one cent, viz : For §1,000
on In cash down, cach of my recent 1, 5. Patents,
1)"“" of Straw, &¢.; a Stripper and Feeler of Bark,
lrnrn &c., Ir m Ktalks, Willows, &c.1 Egg (‘lrrlrr

and Preserver witbout the Shelle; E Xtensible Clamp to
hold many stieks ta be cot off at even lengthe and at one
aperstion; s Binoer of Stalks (n10 flat webbin !nr Mat-
tin Advertising Lantern 1o carry on Head : do, for
Alp abetic Plates; Envelope with 3 llnpl(nrmenu on.
The Latter § P. are first class and very chen;l Adver
tiaing Medmums, For rnMu please send 10 Inventor
and Patentee, KUH, Grand Junrllon lowa,

Niagara
SteamPumpWorks

EsTABRLISIRD 1862,
CHARLES B, HARDICK,
No. 283 Adamnas Streeot,
BBOOKLYN. N. Y.
Portland and Keene's Cement.

From the best London Manufacturers, For sale by
AMES BRAND, 55 CUff 8¢, New York.
_A Practical Treatise on Cement furnished for s cents.

For showing Hear of
gyromoters. Ovens, Hot Blast Pipes,
er hu, uw H 1) Stille, &c.

BULELEY, LET “Bote Mabstaccarer.
19 Broadway, New York.

Machinist’s Tools.

NEW and IMFROVED l’nnlm

f,gdtﬁ'ens" "i‘ii‘a'h"é?‘? Drills, &e.

NEW HAVEN nunmhnnmmc 0.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥. B FRANKLIY, V. Pres.  J. L ALLEN, Pres'L
J. B. PIERCE, Sec'y.

RABTYORD, CONN,

RE&SOEID A&MO’"IVE POWBR'..-;ZO‘:
WON ete

Todd & Baﬂ’erty Machlne Co.

MANUFACTURERS OF

porated Greene Variable Cut-Off Lowe's
m::lf'-l:’-.lum“r‘lun&uﬁ? Plaln § 5‘:’ e :L
gtola.’bun-% .l'l?)mum. iiing, &€, BUIX
e e e e Rl el
s Tools: for Ju-u .ﬁa' ~VHY=l
mnnoou'&w iuncur %!r NEW YORK.
PATERSON. SEW

[t Pays to Advertise.

Every business man admits the necessity of advertis.
fng. All who have tried It know the advantages and
profit of so dolng. Buot It (s not all who advertise that
do It advantageously, and In the most effective manner,
to derive the greatest benefit for thelr money Asa
rule, It {s the best economy to adyvortise what one bhas to
soll or wishes to purchisse, o papers having tho Inrgoest
clrculstion among the class of parsons 1ikely (o be In-
terested In the article, Parties having Manufscturing
Establishments to sell or loase, or who wish Estimatos
wade for Constructing Bridges, Damn, Iron Bulldings,
Furt nces, Heating Apparatus, Steam Kngtoes, Bollers,
Wood and Iron Working Machinery, Agricultorl Im-
plementa, or Contracta for Engineering Works of all
kinds, will find that 1t pays to advertise in the SCIEN.
TIFIC AMERICAN,

The value of the SCIENTIFIC AMERICAN a8 an ad-
vertislog medium cannot be over ostimated. It goss
0o all the machine and workshope in the country, and
s taken at the principsl Mbraries and reading rooms in
the United States and Barope.

We invite the sttention of those who wish to make
thelr business known, 10 Lhe sanexed rates:

Back Page ~BL00 a Nne,
Invidde POGE........ coove B0 e, | Raon
Dusinem and I'cnmml LO0 @ Mne. TN

Engravings may besd advertisements at the same rate
per line, by messarement, ss the letter-presa. Adver.
Usements mast bo received at the pablication office as
early s Friday morning (o appear (n pext lssae,

I anythlog Is wanted in the meohanioal ({ne, advortive
for it in the SCIENTIFIC AMERICAN,

If one has & patent or machinery 10 sell sdvertise In
the BUIENTIFIC AMERICAN,

——i01

The Supplement.

Next to the BOIENTIFIC AMERICAN, the nUIRN-
TIFIC AMERICAN SUPPLEMENT hiss the largoest olr-
ouintion of any paper of (s olass pubiishod, The BUP.
PLEMENT fs a dlstinec publliestion from the BOLEN.
TIFIO AMENRICAN, and has & large elreuistion otber
than among the subseribors of the regular edition,
Terms for advertising are vory low, ss follows:

Back Page, tinted Oover, .. 850, a lne, Baon

Inside Page w250, 0 lne, | INAENRTION,
Disconunt for large space, and 1o quarterty sdvertisers
Address the Foblishers,

Munn & Co.,

87 Park Mow New York.

" NEW AGENCIES, N,

Haviog jJust ertab]ished Ahn;’lu In the hands of
GEOD. mbers St.. New York,
o S IEAN n‘\{ & ST Wk Areh He., P
adelphin, Tanite Emery Wheols and Machines can now
be had 1o both elties on reasonable terms,

Prompt Delivery

a special feature delay needed In gotting large
Wheels

THE TANITE CO,,

STROUDSBURG, FA

ASKELL'S THREE CYLINDER PUMP-
Hand or Power, Cheaper than a Steam Pump,

Wil ontwear a Rotary Pump—do more work, with loss
powaer, than any other pump, Not liable to got out of
order. Any blacksmith can "‘Illlrl( Adapted to any
kind of hard work, Send for Clroular,
CHASE )IA(llth COMPANY, Doston, Mass,

SCIENGE REGORD

E'orx 1876.

This work is Just fresh from the press, and al
the ordors which had accumulated have been
filled; and the publishers are now ready to recelve
new ones.

The S8ciexce Reconp for this yoar—the fifth of
its publication—contains 000 octavo pages and a
great number of cogravings, [llustrating new dis-
coveries, novel Inventions, ote.

THE Volume for 1870 embracestbhe most Interesting
Facts and Discoveries 1n the various Arts and Sciences
that have tranapired during the preceding Ie‘r exhiibie
ting n obe view the General the World
in (e following Departments:

CHEMISTRY AND METALLUNGY,
FISHATTs 90 MRS,
L) A
¥ Fhie DREFUL ARTS. >

TE Lll‘(()u)(a
D nom’xc U LTL RE,

BOTASY A
AGRICULTUR
RL KAL A.\D nhcaauom ECONUMY,

A MEDICA -rn:nnsr:rxcn EYGIENE
NATURAL HISTORY AND ZUOLOGY
gnnmowm TEREESTRIAL PHYSICS,

EOGRAPH
gz.{_)‘luouv AND MINERALOGY,
BIOGRAPHY 'AND NECROLOGY.

Every person who desires 1o be well informed concern-
ing the Progress of the Arts and Sciences should bave »
copy of Sorxxce IRwoonp for 1876, It will be a mos In-
teresting acd Valuable Bool. and rhould baves plac In
every Household and Librar

Bnnd-omenys Bound leen discount to the trade.
Price $3.50. Sent, post-patd, on receipt ot price.

All the preceding volumes of SOrENCE RECORD
may be had separately at $2.50 each, or $10 for the
Lve volumas, 1872, 1878, 1574, 1875, and 1578 The five
volumes comprise a library of information whicks

every student or man of science should preserve.

MUNN & CO,, PUBLISHERS,
87 Park Row,
New York city.

§CMW PROPELLERS, THEIR SHAFTS AND

i S G peatell petios z’:'.fa ‘L'
she o . A
‘and defects. WHb = Price 10 cen
talned In No. 4 of SCIS‘\TI 1C ANKRI AV scnw—
MENT. To behad st this ofos, and ews sgents.

or l
SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, s now volume commenced, It will continue
to be the aim of the publishors to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer

No person enguged (n any of the mechanioal pur-
suits should think of doing without the SCrex-
TIrt0 AMERICAN. Every number contuins from
#ix to ten engraviogs of now machines and invens
tions which cannot be found In any other publioa-
tion.

The SCIENTIFIC AMERICAN s devoted to the

and the industrial pursults generally; and It is val
usble and instructive pot only in the Warkshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Hach volume
contains hundreds of Notes, Rocipes, and Suggoes-
tions, and Advice, by Practioal Writers, for Work-
ing Men and Employers, in all the varlous arts,
TERMS OF SUSSURIPTIONS - POSTAGE
PAID BY Us,
Ono copy Solentific Amoerioan, one year. ...
Ono copy Bolentific Amerioan, slx months. .
One copy Sclentific Amerioan,three months
One copy Solentifio Amerioan and one copy
Solentifio Amerioan Supplement, both
for one yoar, Post-pald... «.coorisisnrs 1400
Ono copy of Solentifio Am tu ODO
yoar, and one copy of engraviog, *
of Progrom” ... 0 10.00
One copy Bolentific Amorican, one year 5.20
mdoumrmm‘:oﬂﬂ’-
Temit by postal order, axpross
Address ull letters and make all Post Ofice or-
dors and drafts puysble to

MUNN & OO.

57T FARK ROW, NEW YORNK,
e * Sclentific with

araadanhe

Amorican” ia
nlc eo.'l
O SHAS EXU JONNS b Y-
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$5.20 per Annum,
PURTAUR FREFAID. )

THE BRAYTON READY MOTOR OR HYDROCARBON
ENGINE,

Our engraving represents the Brayton hydrooarbon wngine
described by us notlong ago as being In suceessful operation
inthis city. The distinguishing features of this evgine are that
It can be started In a very short time, that it s economical
In its consumption of fuel, and that,owing 0 the constant
malntenance of combustion, it s claimed, the danger of ex
ploslon of the hydrocarbon vapor ls so greatly reduced as to
be practically obviated.

The consumption of the crude petroleum used in this
engine s stated 1o be five gallons per day for a five horse
machine, the duty performed by afive horse engine in use
bdu the grinding

800 bushels of
nnll per day of ten
hours,  The ease
with which the motor
way be handled will
be sppreciated when
weo state that those
run for our lnspec-
von  were started,
without any previous
preparation, In one
minute, the proprie-
tors starting the en
gine themselves, not
haviog an engloeor
in their employ. An:
other important fea-
ture of the motor s
that the consumption
of fuel censes thoin.
stant the engine ls
stopped,the stoppage
belng  effected Dby
simply shutting off
the supply of sir.

In our evgraviog,
A is the working cy-
linder of the englne,
which is jacketed by
a water oylinder. B
is an air pump sotu.
ated by the working
¢ylinder, and em.
ployed to compress
alr into the two re.
gervoirs, C C, constl.
tuting the base of the
frame. D isa puwmp
which sapplies the
petroleum or other
suitable fuel, as fast
as it is needed for
combustion. The ac-
tion of the engine
may be thus brielly
stated : The oll pump
feeds a few drops of
liquid fuel through
a small tube into an
annular chamber
containing felt; here
the petroleum en-
counters & supply of
compressed air by
which it is vaporized;
1w mingled air and vapor are forced in proper proportion in-
to the working cylinder, where the combustion takes place,

ommunication with the annular chamber being cut off and the
products of combustion being left to work expansively, dri-
ving the working piston downwards or towards the end of
the stroke; the compressed air supply to the workiog cylin.
der is cut off, thus extinguishing the combustion therein; the
opening of the exhaust valve permits egress to the products
of combustion, and the stroke is completed. An independent
jet of hydrocarbon, burning continuously in a suitably pro-
vided chamber, lights the hydrocarbon in the working cy-
linder atthe commencement of each stroke, The supplies
of air and oil are, by very simple means, adjustable,
thus giving to the engines all the adyantages of a variable
cut oft, and thus effecting an important saving in fuel when
the engine is not required to work up toits full capacity,
Ordinarily but one of the reservoirs, C C, is employed, the
other being kept charged in order to allow of the immediste
starting of the engine at any desired time,

The engine is substantially built, the crank and the beam,
and the central shaft upon which it works, being made of
cast stoel. The worlking or air piston may be removed, when

necesanry for repalrs, by stmply disconpecting the conneet
Ing rod from the working beam ; and by the removal of the
bearing caps, the erank snd the besm wmay be removed,
lsaving the engine stripped of its maln parts, and giving se
ooss %0 any part which may need repalr or renswal. The
bearing and worklog surfaces are large In proportion to the
smount of duty required of them, thus making the eogine
substantial and not subject to undus wear,

This motor Is the lavenslon of Mr, George B, Brayton, who
has spent wany years in It development and practical appli
oatlon, Blzes of three, five, and ten horse power are now
bullt, and motors sultable for steam yschis and other special

purposes are belvg deslgoned, A one aod a ten horse motor

THE BRAYTON HYDROCARBON ENGINE.

will be on exhibition at the Centennial Exposition. For in.
formation, address the Pennsylvania Ready Motor Company,
132 North 3d street, Philadelpbia, Pa.

New Electrical Instrument.

This instroment 15 termed Marianani’s rié electrométre,
and is intended for the investigation of electrical discharges
between the atmosplere and earth. It consists essentially
of a coll of copper wire turned round a pasteboard tube, and
carryiog a traversing magnetic needle mounted upon & ver-
tical pivot immediately above the coll. The apparatus is so
placed that the magnetic needle is ravged north and south
by the earth’s magnetism, and that the coll then crosses Its
axial lino at right angles. A small iron bar is inserted as a
eore within the axis of the coil. Whenever a spark of elec-
trical discharge of high tension passes through the coll, the
internal fron bar becomes a magnet, and deflects the magnet-
lo needle traversing above, the deflection of its north point
being to the east or to the west, accordingly as the spark
passes in one or the other direction through the coil. When
the iron bar has been thus magnetized by a spark, it has to
be deprived of its magnetism by heating before the instra.

went Is used with it again for s fresh observation. Bat »
nuaber of fresh neutral bars are kept always on hasd 0 be
ewployed in saccession.

This instrament is very sensitive. A very slight spark
from an artificisl electrical machine, or even from s electro
phorus, suffices to give magnetism to the core, snd 1o cause
deflection on the traversing magnet, [w cost does not ex.
coed §2, and Professor Melsens is very sangulne that it
will prove s useful lostrument for an extended investigs.
tlon of the changes and intensities of stmospherie electricl-
ty. The instrument |s now used in the telegraphic offices
of the Belgian lines, and formal official returns sre made of

the discharges which sre indicated by it. The coil is placed
in continuation with
the earth wires,
which are provided
for the protection of
the Instruments in
the telegrsph of-
fices. Professor Mel
sens states that the
magoetic needles
in the offices fur
pished with the ap-
paratus are deflected
briskly by = lght-
ning dischsvge, and
that they are ot in-
frequently recalled
%0 zero, either brisk.
ly or graduaily, by
& subsequent dis.
charge. Occasionally
the deflection is ye
versed by the se.
cond/discharge. Pro-
fessor Melsens finds

core. He has more
difficulty in procaur.
ing iron that can be
satisfactorily made
peutral by beat than
in findiog iron that
gives ready indlea.
tions of the disturb-
ance, He desires very
much that this siwm-
pleand cheap instru.
ment should have
an extended trial
among telegraphists
&5 4 convenient
means for investigs.
ting the movement,
conditions, snd rate
of pregress of stmos-
pberic disturbances.

The instrument,
which was lately
shown st the Meteo-
rological Society, will
ve incinded in the
loan exhibition of
scientificinstruments
about to be opened at South Kensington, London, England.

A Bi-Centenulial Relle.

Professor Edward J Young, of Hervard College, recently de.
livered an historical address at Sudbury, Mass., giving many
incldents of much interest pertaining to the town, and parti-
cularly to King Philip's war and the battle fought at Green
Hill. He referred to some relics in that town, one of which
was described as follows: ‘“ The dwelling now owned by the
venerable Mr., Willard Walker, which was built by his
great grandfather 200 years sgo, and which has been in
the possession of the family ever since, isalmost entirely un.
changed. There is one beam inthis house messuring 13
by 14 inches. The building is covered on all sides with 4
inch plank or pitch pine, which is set up endwise and reaches
to the roof, and is held on the inside by wooden pins. It is
thus made bulletproof. The chimney, likewise, is inumense,
and has several enormous flues, while the fireplace was large
enough to contain logs that were eight feet long. The win-
dows were originally of diamond-shaped glass set in lead,
but these have been removed. It is a relio which ought
never to be destroyed. No money ought to be able to buy it,”
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A CENTENNIAL NUMBER,
In commemoration of the opening of the Centennisl Ex-
position on the 10th of May, the next number of the BoiExN-
TIFIC AMERICAN will appear in & new dress, and its pages
will be devoted to illustrations of some of the various build-
ings, national, state, and those devoted to special industries,
which together constitute the miniature city now almost
completed in Fairmount Park. In the succeeding number
we shall present s full account of the opening ceremonies,
together with illustrations thereof, and interesting descrip-
uo:a ::‘ mstiors and things connected with the event,

4 the present time, beyond the brief report of progress
which will be found in another column, it isp:n lmpol:al!‘:'lrllty
1o afford any idea of the contents of the Exposition. Two
sets of workmen, numbering many thousands, are working
conunuously, night and duy, evolving order out of a chaos
which appears 1o be continuslly sugmented by fresh contri-
butions pouring in at the rate of hundreds of car londy daily.
As soon 83 affairs ran smoothly, and the entries are in such
condition as 1o admit of proper examinstion, onr
look for complete accounts of all matters likel
utility or Interest,

readers may
Y to prove of
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SILVER AND GOLD MONEY.

On February 12, 1873, Congress passed an act by which
the gold dollar was made the unit of value, the trade dol-
Inr of wllver, weighing 420 grains, established, and silver
money rendered no longer s legal tender for suws exceeding
five dollars, The effect of this measure s, It Is claimed,
practically to demonetize sllver, and a bill to amend it, by
waking sllver a logal tender up to sums of §20, Is now before
the Sennte. The chief supporter of the amendment Is Sena.
tor Jones, of Nevada, who represents one of the greatest sil-
ver-producing districts in the world, and who has teceatly
made an ahle speech in behalf of a silver currency. Froma
roview of the muistions and qumntities of the preclous
metals, from the earliest times to the present, It appesrs
that any diminution of the stook of specle, whethier resulting
from fallure of mines or from arbiteary legislation, In fraught
with the groatost disastors that oan bofal soclety., England,
sald the Senator, by making gold the only standard of value,in
1816 was brought o serious financial siraits, only relieved by
the discovery of gold in Oalifornis, and this, despite the fact
that gold wasa peculiarly British product. By existing Inws,
the United States is committed to resumption in specie,
combined with a demonetization of silver, and SBenator Jones
belleves this to be an impossibility, and that one or the other
course must be abandoned, As no one, save those committed
to the inflation heresy, will dispute the necessity of early
resumption of specle payments, it follows that silver must
be brought to the level of gold; and it is in support of this
view that the Senator addresses a valuable array of facts and
figures, some of the more striking of which we quote below :

From the discovery of America up to 1873, It is s remark-
able fact that the relative values of gold and silver, 154 1bs.
of silver being equivalent to 1 1b, of gold, have scarcely va-
ried, and it is probable that similar stability will be main-
taived in the future. The reason is that the nsture and
qualities of the two metals are so nearly alike that any im-
provement applicable to the axtraction or recovery of the one
m ust be applicable to the other; and further, their geological
di*stribution is such that in many of the largest deposits they
liein the same matrix, At the present time,the world’s store of
specie 18 one half silver; the estimated figures in 1872 wers:
Gold, to the value of £5,800,000,000, and silver, £5,600,000,-
000. As s matter of curiosity, we have calculated, roughly,
the volume of each metal, supposing each could be melted
into a solid mass. The gold would form a cube only 27 feetin
each dimension, and the silver, one of 177 feet. A medium-
sized room, therefore, would hold all the gold in the world.
The gold supply is, however, diminishing ; the river beds of
California and Australis, the Senator says, “have been
washed, the surface gold has been secured, the water line
has been worked, snd below it are only those sulphurets
which as yet have not been successfully treated.” The an-
nual production in gold in 1801 aggregated $183,000,000 &
year, in 1820 $5,000,000, in 1852 $182,000,000, in 1875
$97,500,000, This shows, not only & falling off, but great
fluctuation in production; and, moreover, in 1875 British
possessions contributed $60,000,000 sgainst $26,000,000 for
the United States, sothat gold is now & British product. The
present gold product is insufficient to meet the demands of
the world for that metal in use in the arts, and to keep good
the loss and wear of coin. On the other hand, in marked
contrast to the above, the annusl supplirsof silver, essen-
tislly an American product, have always been steady and are
now but little above the average. In 1805 the average of
coin per capita, throughout the world, was §2 83; in 1862 it
was $4.75. Between these periods both the production and
the per capita rate of coin have doubled; and this swelling
of the measure of value lies in the increase of gold and not
of silver. The production of the latter metal at the begin-
niog of the century was £35,000,000; in 1875 it had reached
but $72,000,000.

Senator Jones points out that it is the stock of precious
metals in the possession of the world that measures prices;
and as nearly one half of this stock is silver, to demonetize
the latter would be to reduce all prices one half, and con-
vulse every country in the world except those which may
refuse to take part in such demonetization, Further more,
heinsists that we never can resume specie payments by gold
alone, By continuing to exclude silver from equal particlpa-
tion with gold in the United States currency, and attempting
to resume specie payments, we occasion s demand, say of
850,000,000, to pay off the greenbucks and furnish bank re-
serves and $50,000,000 of sllver in lieu of fractional notes.
The quantity of precious metal needed to maintain prices at
their present level in the occidental world is §4,000,000,000;
and of this, if the United States suoceeds in resuming specie
payments, it must hold $350,000,000in gold, It is impossible
for the country to obtain this by 1870, with the present pro-
duction of gold only at $97,500,000; more than half of this
yourly yield is needed in the arts, and 1§ per cent of
the occidental stock of gold, §£2 600,000,000, is needed for
the maintenance of mozey, to pay for the abrasion and loss,
Deduct these sums, and there is & surplus of £10,000,000 a
year, whence to obtain our $350,000,000, so that st least
thirty-five years will be peeded to amass the amount. But
the increase of populstion will make an increased demand
for gold exchanges and use in the arts, equal to at least
£0,000,000 annuslly ; and the annual gold product is,besides,
diminishing, When theso elements of the circulation are all
woderately provided for, there will remain perhaps $500,000
& yoar surplus, and we shall be 700 years getting onr
$850,000,000.

With these difficulties, the Senator contrasts the ease with
which specie payments could be resumed on the basis of the
donble standard of gold and silver. The total coin in the
world is §5,700,000,000,and the annusal supply of both metals

to draw upon is $170,000,000. Instead of having to dryw
upon the occident alone, we should draw upon the whgl,
world, Three hundred and fifty millions in gold forms one
seventh of the entire stock of that metal; the mme sum [q
both metals is less than one sixtesnth. If s deft of ope
seventh would ocoasion a fall In prices of 15 per cent,a drafy
of lean than one sixtesnth would ocoasion & decline of Jagy
than 0 per cont; and while 15 per cent during two and  half
years—equal to 6 per cent per snnum-—would sweep away alj
and more than all the profits of Industry, which on the whols
do not net more than 3 or 4 per cent, § per cent in two and 4
half years—eoqual to 2§ per cent per aonum—would enably
us to get back o a sound measurs of values without the losg
of more than s very smull portion of our industrial profits,
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LA GRANDE CHARTREUSE,

Although modern society has generally concluded that the
usefulness of the monnstic life hns long since pssed sway,
there are many precious legacies in art and literature, which,
born and nurtured in the cloisters of the middle sges, have
descended to these times. When the outer world was given
over to rapine, and the favorite amusement of men of wealth
and high birth was highway robbery, it was surely a good
thing that men desirous of cultivating the arts and sclences,
and of keoping nlight the sacred fisme of literature, should
find retrests which the wildest marauder respected, and
which, moreover, were centers whence many streams of
charity and benevolence took their course,

The anclent order of Carthusinn monks was celebrated

through many centuries, St. Bruno and six of his disciples re.
paired, about the year 1080, to the beautiful country watered
by the Rhine and the Isére, in the southeast of France, and
there founded the monastery called La Grande Chartreuss
which is to this day the headquarters of the order. Another
important organization occupied the site of the Charterhouse
schools and asylum in London, the name of which is obvious.
ly derived from the monastery. The worthy ecclesiastics are
now, however, appearing by their attorneys in our courts to
defend their right to a trademark affixed to the bottlesof a
cordinl of great delicacy called ‘‘ chartreuse,” for the manu-
facture of which the monks are justly celebrated. Some i
base imitstors in this city, it appears, have adopted the
trademark, and, by foisting & home.made article on the mar- f
Jket, have brought discredit upon the old Carthusians, But }
Judge Shipman, after hearing argument in the case, at once
directed an injunction to issue, and the bogus traffic willnow
be stopped.
It seems singular that so ancient and veoerable a body
should appear in the forefront of our modern civilization,
claiming its rights like any manufacturer or inventor of our
day. Much of the art, learning, and literature, so carefully
nursed by the monks of bygone days, has passed away, and
their science has long since gene, no one knows whither.
Their houses and lands are, even in Italy itself, given over
to secular purposes, their numbers are reduced, and there is
little left of many of their orders but the names; but there
still remains in all its force, protected by the wmgis of the
United States Patent Office, their capability of producing
potent liquids of exquisite flavor.

WORRY ANRD ITS PHYSICAL EFFECTS,
To so every-day and common a state of mind as worry,
ranging, as it may, from & passing ““ fit of the blues " up to
the most poignant mental snxiety regarding life itself, little
importance is popularly attached; and especially among so
exceptionally nervous and rapid people as the Americans, the
fact of a person succumbing under mental strain is of too
ordinary occurrence to give rise to extended comment. To
the list of the insane immured in asylums and brought
thither through heredity or by their own excesses, thousands
are added, suffering with broken minds induced by anxiety;
but the great majority of people thus affected continue in
their places in society, by no means lunatics, nor maniscs,
nor idiots, but nevertheless of brain unsound in parts, The
world sometimes dubs them ‘' eccentric;” and, if they be
distinguished, their odd habits, absence of mind, and like
traits furnish rich material for the biographer; in other
cases the eccentricities become crimes, and indiscriminating
justice may declare the life forfeited because of the work-
ings of hidden faculties, uncontrollable, becanse disorgan-
ized.
Worry, then, is dangerous, more so than the alcohol which
Kkills the drunkard, for the latter involves a taste and a habit
which may be put aside; the former is the creature of ne.
cessity, and creeps insidiously into every man's life. Its
physiological effects, therefore, should be clearly and ade-
quately realized. And the knowledge of the ills may, in
some instance, prevent the existence of the cause,
During the early stages of dementis induced by mental
anxiety, Dr, Richardson tells us in his ** Diseases of Modern
Life,” there is nothing more than an incroased tension of the
minute vessels which supply the brain. In lster stages, the
substance of the nervous tissue itself undergoes s wodifica-
tion by which its activity is permanently loss. These are
the physiological consequences, most briefly summed up. The
first symptom is & want of full bodily vigor; then follows
craving for more work, disturbed sleep, ncute sensitiveness
to external impressions, and, finally, strange figures aod
sounds are seen and heard. This condition may continue for
years, and the sufferer in time may begin to mccept sbuor-
mal creations as natural. Dr. Richardson cites » case of &
merchant, who for weeks retained in his vision the, spectrs
of three lights, oval in shape, of the size of an egg, snd 80
clearly defined to the observer that he would watch th
half consclously as they floated before him on the

celling, or in space. In this stage of the disease leathe
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foundation of all hypotheses of ghost-seeing, of scstatic vis.
ions, and even of poetio frenzy, A curlous instance direot.
ly fo point, which oame to our notice very recontly, is that of
a woll known writer on the press, who, for some time past,
has devoted attention to the subject of morbid mental condi.
tlons, This gentloman, in a lewter to a dally journal, states
himself to be the victim of the horrible spoctacle of two
men hanging from a gallows, a sight which he oncs boheld
while noting as & clty reporter, The suspended COrpyos nro
aloarly brought before him by the sound of rain (the execu-
tion ooourred during s rainstorm), and also by the sound of
Inughter, since, through some uncontrollable fmpulse during
the banging, he was induced to utter an untimely peal of
merriment. That the writer's brain s injured, possibly by
the excessive mental strain peculiar to his profession, seems
probable; and the lesion is manifested, ns alrendy described,
by the constant recurrence of the apparition,

It is & well known fact that we have two natures, one
purely organie and emotional, the other subject to the reason-
Ing powers, The organio nervous chisin exists in the body asa
link between emotional mental acts and vasculsr supply,
An impression from without, made through the organs of the
senses upon the ewotional centers, is reflected directly from
them to the vasculur expanse. The part flushes or blanches,
and the heart hesitates, palpitates, rebounds, or intermits;
8o that these centers, excited by anxiety, or grief, or joy, or
gorrow, influence the waves of blood passing through the
system, and the brain promptly feels the imperfect regu
Iation of the supply. Under varying tensions of the vessels,
there are flashes, chills, coldness of the extremities, and
other oppressive symptoms, while in addition appear the dis.
tressiog ringing or hammering sounds in the head. These
sounds are arterinl murmurs, vibrations of the blood which
prosses with each impulse of the heart on the bony surround-
ings of the relaxed carotid canal, situated at the base of the
gkull. The canal is In direct conneoction, by solid conduct-
ing substance, with the organs of hearing, and thus the faint.
est vibration is detected. The sound produced when it is
sudden and unexpected, as in moments of fear, is occaslonally
mistaken for a sound procesding from without with no obvi-
ous canse.

Thus the sufferer is likely to see visions and hear strange

noises, impalpable 8o to speak, but as purely physical as the
most common things in life, Tn soms instances they are ac-
tual perceptions of real facts or objects, caught by an ex-
tremely susceptible and delicate nervous surface. In others
they are an intensified recognition of movements within
the body ; but in the vast majority of instances they are ac-
tual impressions made at some time on the organism and
now recalled and rendered more definite by constant recur
rence.
At this point, if the mental powers be allowed rest and
the fountains of care be closed, recovery may take place; but
if the over strain continue, the disease assumes still graver
form. There is & maddening desire for work, more work,
coupled with the sad sensation that the physical powers are
failing; and then there are lapses of memory. The man of
business forgets important details, he is irritable, distrusts
everybody and himself most, makes mistakes, and yet per-
sists in accumulating more work on himself. The poet and
novelist become over sentimental and morbid; the man
troubled with remorse for guilt confesses his crime, or com-
wits suicide. The downward course is rapid;in one case
epilepsy occurs, in another paralysis, a third developes
some hereditary malady like cancer, a fourth dies from ner-
vous failure and local disease of some vital organ. The ma-
jority, escaping these special ends, become prematurely old,
and sink helplessly into death. Tbe brain bscomes disor-
ganized, the balance is broken, and anarchy succeeds to
what once was order.

“ In every brain, in fsct, there is set up primitively a
kingly force, to which all other forces bend. The king may
be good or bad, he mey be an hereditary king or a usurper,
but he holds the balance; kill the king, and, in ninety nine
cases out of hundred, the kingdom is made chaos and dark
night.”

THE APPARENT SIZE OF THE MOON AT THE HORIZON.

A correspondent forwards us anarticle containing the views
of Dr. Montucel, of Paris, on the above-named subject. As
the learned doctor has expressed & wish that it be published in
some widely circulsted scientific journal in this country, we
accede to his request, making, however, some comments on
his theory.

“ Everybody must have noticed the enormous size of the
full moon when it rises at dusk, just when the sun has set.
That it is owing to an illusion is notorious, first, because our
satellite cannot undergo any real change in size during its
short progress from the horizon to its culminating point,
and secondly, because, whether observed at the former or
the Iatter, the micrometric measurement of the visual angle
under which it is seen is always the same. This carious cir-
cumstance has always been a puzzle to scientific men. La
Place says that, since the celestial hemisphere above our
Lieads appears 1o us depressed, the rays coming from the ho-
rizon must sesm to us longer than those from the zenith.
Other physicists, finding this explanation unsatisfactory, as-
sort that our judgment is led astray at the horizon by the
tresy and houses bordering on it, and which, having a size
known to us by habit, induce us to compare the moon to
thess objects, and so to think it larger than it is at the cul-
minsnt point, where it is quite alone, without any type of
compnrison in the vieinity, To prove this explanstion of
theirs, they prick a hole through s card, and look through it
at the moon on the horizop, thus covering all the terrestrial
ohjects that might load us astray ; sndin this way the moon’s
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disk is Indeed reduced to s much smaller gize, In an article
published in the Memorial Diplomatique, Dr,Montucs| express-
o0 his astonishment at finding that atmospheric refraction,
the only reasonable cause of the phenomenon in his opinion,
18 not only overlooked in this question, but actunlly rejected
by all sehool book writers on natursl philosophy, as well as
by graver men. The demonstration by the pricked card he
shows to bo worthless: ‘ for,’ says he, ‘ go about in the even-
lng and look at the gas lamps through the eard, and you
will find them suddenly dwindle down to pins' heads, be.
oause you reduced the radiation of light by narrowing the
flold of vislon. Inthe same way, if you look at the moon,
It becomes less, just like the gas flame; but do not imagine
that it Is thereby reduced to its culminating size, No, you
cannot have two sets of weights and messures; if you loolk at
the moon through the hole when she is at the horizon, you
must do exactly the same when she is at the zenith; and
then you will see her smaller than you ever saw her.’ The
osrd belog thus set aside for ever, Dr. Montucel proceeds
to examine whether the illusion can be brought about by &
type of comparison, and he enumerates several reasons why
It cannot, among which is this: When the moon rises close
to n large mass of houses or a mountain standing out in
high relief above the real horizon, she loses her exaggerated
dismeter very quickly as she goes higher up; so that, by
the time she has reached the top of the prominent object,
she has diminished considerably. But that object is still
there, it has not changed: then how comes it that, the type
of comparison being the same, the object compared has di-
minished? Illusion from that source cannot therefore be
pleaded here. Dr. Montucci next takes up refraction as
the sole explanation possible. The misty stmosphere pre-
sents itself to the eye of the observer as a concave lens;
the moou {8 ontside, and forms with the atmosphere a diver-
gent lens, which enlarges objects on & dark ground. Hence
the moon, as well as all terrestrial objects, are increased in
size on being projected by refraction through the atmos-
phere, This view of the case, the author confirms by vari-
ous experiments with concave lenses.”

We must confess that the statements, ressonings, and con-
clusions of the writer excite our surprise, as the fact is that
this curious illusion has never bsen a puzzle to such scientific
men a4 have taken the trouble to consider it carefully. They
all agree with La Place that the celestial hemisphere ap-
pears depressed above us, and that objects near the horizon
look much further cff than those near the zenith; our judg
ment is not led astray at the horizon by the treesand houses
bordering on it, but, on the contrary, these objects give us
gsomse faint iden of the great distance of the moon, for in this
case alone it becomes perceptible that the moon is so much
farther off than the largest distant objects, and the compar-
json allows some kind of appreciation of the moon’s sizs;
while when the moon is at the zenith, there is s total lack of
objects of known size with which to compare her, and we
are thusled astray by the impression of & smaller distance,
and so underestimate her size. The fact is that experience
trains us in our judgment of distancesin a horizontal direc-
tion; but when welook npward, for lack of intervening ob-
jects for purposes of comparison, we always underrate the
real distances. A six foot man, at 700 feet distance, when
on the ground looks to be of natural size, notwithstanding
that we see his whole figure under the small angle of less
than a third of a degree; bat let the man be raised to the
top of a tower 200 feet in hight, and let us go a little
nearer, so as to see him at the same distance (700 feet) as be-
fore, and therefore under the same visual angle, or let us
even increase the angle, and the man will look very small in-
deed. Almost every one has experienced the surprise with
which we observe that the real size of any object, with
which we have become familiar by seeing it always in an
elevated position, is so much larger when placed on the
ground than it appeared to us while elevated.

Pricking aholein a card, and looking through it at the
moon’s disk near the horizon, isa very imperfect and clumsy
way of effecting an otherwise good and conclusive experi-
ment. A hole of exactly s quarter of an inch in diame-
ter should be punched in a card, and this card placed at the
end of & tube, of cardboard or other material, 28 inches long;
then the hole will appear, tothe eye placed at the other end
of the tube, under an angle of half a degree, which is the
angle under which the moon always appears to us, whether
she be at the horizon or at the zenith, and when sheis at her
mean distance from the earth, If we look through the tube
at the moon, when she is near the horizon and appears large,
and also when she is near the zenith and appears small, we
shall see that she is in both cases of exactly the same size,
covering the hole nearly perfectly.

The only effect which atmospheric refraction can have is
to lift objects, situated outside of our atmosphere, higher
above the horizon than they really are, and this action in-
creases as the objects come nearer to the horizon. At the
horizon itself, it amounts to only about half a degres, the
angle under which we usually see the sun and moon ; so that
when the sun or moon appears to touch the horizon with its
lower edge, it is in fact below the same, and without the at-
mospheric refraction would show just a trace of the upper
edge. As this refraction is greater at the horizon tself than
haif a degree above the sawe, the lower edge of the sun or
moon is apparently lifted up higher than the upper edge.
This has the effect of causing the luminary to appear with a
diminished vertical diameter; so that it appears flattened, an
appearance which has no doubt been observed by many of
our readers; and this takes place to an exsggerated extent
when the stmosphere was laden with vapors,

The explanation given by Dr. Montueel is by no means

new, and is found in many elementary text books of astron-
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omy. It appears in & little treatise for school use, published
40 yenrs ngo by Arago, aud it has been frequently copled by
other authors, as apparently the easiest mode of explaining
t & phenomenon; it cannot, however, stand the test of soru-
t y, as the upper surface of our atmosphere, being parallel
10 the surface of the ocean, cannot be more eurved than the
ocenn, but 1s actually less curved having s somewhat longer
radiug, As, however, the surfuce of the ocean can be con-
sidered lovel for all practical purposes, the upper surface of
our atmosphere may more ressonably be treated ss s flat sur-
face, owing to its larger circomference ; but it can in no way
be considered toact as n lens. This old theory has been so
long since exploded that it is surprising to see it brought
forward at the present day.

PROGRESS OF THE CENTENNIAL.

Imagine over & hundred carloads of every conceivabie pro-
duct of art and industry arriviog daily, snd an iwimense
army of workmen working as if for dear life, early and late,
and some idea of the present condition of affairs at the Cen-
tennial will be reslized. That the American exhibition will
be far from complete at the opening day is certsin; but for-
tunately the same is not the caze with the foreign contribu-
tiong, and hence a reasonably good displsy way be looked for
on the 10th of May.

Three new bridges are being built over the tracks of the
Pennsylvania Railroad in order to complete the approaches
to the Centennial grounds. One is constructed on the rigid
sugpension principle, another on the stiffened trisogular
truss system, and the third is an iron truss stracture, The
Isst is one of the largest street bridges in the country, and
will cost $300,000.

A new building has been erected near the west end of the
main building for a general reception room for all visitors.
It contains parlors, baggage rooms, toilet apariments, writ-
ing conveniences, and telegraph and mail stations, and is the
headquarters of the corps of Centennial guides.

The interior decoration of Horticultural Hall is now near-
ly completed, and the main hall presents & magnificent dis-
play of tropical plants. All of the garden beds have been
laid out, and a large quantity of flowers are in full bloom.

The Japanese building is complete, and exquisitely fur-
nished in a style corresponding with the better residences in
Japan. The walls are elegantly papered, and the wirdows
are furnished with a peculiar style of paper in lien of glass.

The Chilian exhibit has arrived by steamer at Aspinwall,
and will shortly reach Philadelphia. It includes s megnifi-
cent collection of precious ores, and native wines, besides a
large quantity of machinery. Some of the small South
American republics, not distinct exhibitors, occupy part of
the Chilian space. Among these, Guayaquil has sent zam-
ples of a straw hat made from the delicate young palm leaf.
It takes several months to make cne hat, as it can only be
worked upon by night in order to escape the action of the
sun and heat, No seam or joint is visible, ard each hat is
valued at several hundred dollars.

The Granger's encampment at Elm Station, on the Penn-
sylvania Railroad, is now so nearly completed that the build-
ings will be ready by the opening day of the Centennial.
The terms are only §$1 per day for room rent and 50 cents per
meal. A branch railroad line will run to the Centennial
grounds, and a nominal fare will be charged. The Grangers
have the preference in securing quarters, but the general
public is accommodated on the above terms. Working men
will probably find these accommodations very convenient.

The great 100-tun Krupp cannon has safely arrived. The
principal display of war material will be found in the United
States section. A very interestiog feature in that portion
of the exhibition is a small working model of & Hitchcook
forge, which will be so mrranged that at stated periods
miniature guns will be actually constructed, buils up from
iron sections. The Gatling gun will be shown in all i
modifications, and there will be a complete set of small-arm-
making machinery in practical operation.

The carrisge building is about finished. It is of wood
sheathed with corrugated iron, and of very ornsmental de-
sign. The exhibits consist entirely of pleasure carrisges, as
all carts, farm wagons, omnibuses, ete., will be displayed
in the Agricultural Bullding. Palace and street cars will,
however, be exhibited, together with all improved carrisge
sppliances,

The Art Gallery is rapidly progressing, and in parts of it
the hanging committee have already begun arrsoging the
pictures. The judges' pavilion and the Msssachusetts
building are finished, and present a beautiful appearance.
The Pennsylvania building, begun very recently, will not
be completed for several days.

The London Artisans' Institution and several French
working men's associations are makiog preparations to send
delegations of workmen to the Centennial. We have as yet
heard of no similar action on the part of trade sssocintions
and large manufacturing concerns in this country. We
have already pointed out atsome length the sdvantages to ve
gained by affording every possible facility for workwmen to
visit tte exhibition, and certainly no other such opportunity
for observation and study will be afforded our mechanles
duriog the present goneration, This country will never be
able to compets with Europe in the matter of artistic work-
manship until our workmen have the same sdvantages, in
the shape of galleries and collections of industrial art, that
are possessed by their European brethren, In respect to srt
productions, the Centennial will be especially rich ; and with
proper opportunity for study, American operatives can gain a
fund of information and ideas which will be not only valu-

able to them, bat directly beneficial to all our Industries.




- IMPROVED AUTOMATIC TANK FILLER,

* Mr. Augusus Haerle, of Cluolunatl, Oblo, has recently
&ll‘ 7, 1876) patented an improved device for filling
water, beer, oll, and other tanks. It consists of cookn in the
filllng plpes, avd a cock in a rellef or signal pipe, attached to
the filling pipe and connected with a float in the tank in such
manner that the float closes the cocks of the flling pipe and
opens the one in the relief pips when the tank Is full; and
when the water falls a litsle, the flost opens the filliog pipe
and closes the other, und thus automatioally maintains the
required quantity in the tank.
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Fig. 1 is s sectional elevation, taken on the line, z z,
of Fig. 2; and Fig. 2 is a top view. A is the taok, for
watar, beer, or other liguid. B is the filling tube; C, the
cocks in the same for shutting off the sapply when the tank
is full. D is the relief or signal pipe for the escape of the
liquid when cocks, C, are closed, to relieve the feed pipe of
the pressure, and to show, by the liquid running through iz,
that the tavk is full. E is the cock in the relief pipe, and
H is the float. The cocks are connected to the float by an
arm, G, snd rod, F, which are so adjusted that cock, E,
opens s little before cocks, C, close, 0 as not to shut off the
escape of the liquid, and csuse pressure to r.se in the filling
pipe, and in the reverse opsration, the cocks, C, open a litile
before cock, E, closes, for the same purpose. Besides re-
lleving the pipe, B, from undue pressurs, the escape pipe,
D, shows, as above explsined, when the tank is full,

African Hippopotamus Hunters,
The Iste Dr. Livingstone, in his “ Last Journals,” gives
the following interesting account :
“ At tbe Lonngwa of Zambo we came to a party of herad-
itary hippopotemus hunters, cslled makombwé or akombiod.
They follow no other occupation, but when their game is
getting scanty st one spot they remove to some other part
of the Loangwa, Zsmbesi, or Bhiré, snd build temporary
huts on an island, where their women cultivate patches:
the flesh of the animals they kill Is engerly exchanged by
the more settled people for grain. They are not stingy, and
are everywhers welcome guests, I never heard of any fraud
in dealiog, or that they had been guilty of an outrage on the
poorest; their chief characteristic is their coursge. Their
hunting is the bravest thing I ever saw. Each canoe is
manned by two men; they are long light craft, scarcely half
an inch in thickoess, about eighteen inches beam, and from
eighteen to twenty feet long. They are formed for speed,
and shaped somewhas like our racing boats, Esch man uses
& broad short paddle, ard as they guide the canos slowly
down the siream 1 a sleeping hippopotamus not a eingle
ripple is raised on the emooth water; they look as if holding
thelr breath, and commugicate by signs only. As they come
near the prey, the harpooner in the bow lays down his pad-
dle and rises slowly up, and there he stands erect, motion-
less, and eager, with the long-Landled weapon poised at
arm's length above bis head, till, coming close to the beast,
he plunges it with sl his might in towards the heart. Dur-
ing this exciting fest he has to kesp Lis balance exactly.
His neighbor in the stern at ones backs his paddle, the bar-
pooner sits down, seiz-s his paddle, and backs 100 to escape;
the aniwal, surprised and wounded, seldom returns the at-
tack at this mage of the hunt, The next stage, however,
In full of davger,
““The barbed blade of the harpoon is secured by a long
snd very sirong rope wound round the bandle: it Is intend-
ed to come out of it gocket, and, while the iron head is firm.-
ly fixed 1o the animal's body, the rops unwinds, and the
lisndle floats on tho surface. The huoter next goes to the
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over the beast: when he feels the line suddenly slacken, he
in propared to deliver another harpoon at the instant when hip.
po's enormous jaws appear with & terrible grunt sbove the
water. The backing by the paddles jn ngain repented, but
hippo oiten assaults the canoe, crunches it with his great
Jawn as easily as s pig would & bunch of asparagus, or shiv-
ers it with a kick by his hind foot. Daprived of their canoe,
the gallant comrades instantly dive and awim to the shore
under the water: they say that the infurinted boast looks
for them on the surface, and, being below, they escape his
wight, When esught by many harpoons, the crawa of sever-
Al oanoes selge the handles and drag him hither and thither,
tll, wenkened by loas of blood, he succumbs.

“This hunting requiras the groatest skill, courage, and
nerye that oan be conceived—double armed and threefold
brass, or whatever the XKaeld says. The makombié are cer-
tainly & magnificont race of men, hardy and active in thelr
babits, and well fod, an the result of their brave oxploits;
every muscle is well developed, and, though not so tall as
some tribes, thelr figures are compact and finely propor-
tloned ; belng & fawmlily oconpation, It hns no doubt helped in
the production of fine physieal development. Though all
the people among whom they sojourn would like the profits
they secure by the flash and curved tusks, aud no game is
preserved, I have met with no competitors to them except
the wayeiye of Lake Ngami and adjacent rivers.

I have seen our dragoon officers performing fencing and
mannging their horses ro dexterously that every muscle
geomed trained to ity fullest power and efficiency, and per-
baps bad they been brought up as makombiré they might
have equaled their daring and consummate skill; but we
have no sport, sxoept, perhaps, Indinn tiger shooting, requir-
ing the courage and coolness this enterprise demands. The
danger may be appreciated if one remembers that no sooner
is blood shed In the water than all the crocodiles below
are immedistely, drawn up stream by the scen:, and are
ready to act the part of thieves in & London crowd, or
worse,"”

The Solar Protuberances,
For some time past the protuberances on the sun's surface
have appeared less namerous, Father Secchi states that the
minimum is, however, not yet attained, and this is shown
by the sudden changes in the phenomeznon. On one day
scarcely more than three protuberances can be foand, while
on the following dsy they may be counted by dozevs, evi-
dencing the fact that the solar activity in course of diminu-
tion,suddenly,from some unknown cause,renews itself. Father
Secchi also notes the rectilinear form of the hydrogen erup-
tions,which, with & thickness of several seconds,rise without
deviation to a distance of two or three minutes (equal to 60
terrestrial diameters) from the sun’s edge. The solar sfmos-
phere is now go calm that the expansion, which takes place
at the extremity of the incandescent columns, appesrs per-
fectly symmetrical on the two sides of every jet.

A SIMPLE FLOWER VABE.
Everybody 18, perhaps, aware that a very tasteful banging
basket for growing plants can be made from & wire ox muz-
zle lined with sod or moss. A variety of wire baskets of
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elegant patterns, for the same purpose, are also sold in hard
ware stores; but these, however, Inck the charm which al-
ways attaches to an article which Is the product of one’s own
handiwork. About the simplest and most ingenious plan for
makiog flower buskets and pots which has come under our
notics is that recently patented by Alfred D. Lere, of Scio,
Ohlo. A web or plat of sod is first cut of sufficient size to
form the vessel when folded in proper shape. A mold of the
desired form belog previously made of wood, the sod ig
wrapped about It; and then turas of cord or wire, preferable
the Iatter, are wound spirally about the exterior so as to con-
fine the sod. The ends of the wire are then tightly secured,
the mold removed, and the empty space left by the latta,

4, 'l -l' {,

handie and hauls on the rops t11l he knows that he ia right

| are adjustable for the same purpose.

nexed engravirg, Aoy derired shape ean be made, and the
eots themselves may be ornemented with vines and flowers
panted on thelr outer sides. In propsgating and teaps.
planting, the pot may be set directly in the bed, when the
roots of the plant will find their way through the torf, The
Iatter also holds water and aids In nourishing the plants
enclosed

-
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IMPROVED MACHINE FOR STRAIGHTENING METAL BARS
Ino the anpexed eograving s represented a new maching
for stralghtening metal bars, which Involves a novel Arrange.
ment of rollers, which, It is elaimed, enables the work to be
done with less power and less strain on the machinery than
when done simultaneously In both directions by alternate

i

horizontal and vertical rollers. Fig. 1 is a Jongitudioal
section, Fig. 2 a plan, Fig. 3 a transverse section, and Fig .
4 an end elevation. A represents the series of borizontal
rollers for bending or straightening the bars, B, vertically.
C represents the series of vertical rollers for bending or
straightening the bars horizontally, and D represents the
drawing rollers for forcing the bars between the straightening
rollers. The upper horizontal rollers are adjusted, and have
adjosting boxes and sadjusting screws for setting them for
bars of different sizes, and the vertical rollers of both sides
In this example, the
rollera are grooved suitably for bending railroad rails, for
which the machine is more especinlly designed ; but it is also
applicable for bars of any form, the grooves being shaped
accordingly.

Patented through the Scientific American Patent Agency,
Febrnary 22 1876, by Messrs. Aquila Howells, John K.
Howells, and William Garret, of Cleveland, Ohio,

Dye Leaves,

We donot remember ever having seen mention in the pub
lic prints of the leaves from which a dye is extracted. This
quality in certain plants is an interesting one for the bota-
nists who occasionally sojourn with us for awhile, hunting
up orchids and other tpecimens of the vegetation of this
locality. A study and analysis of the merits of these may
be of vast worth to him who is first in the examination of
the subject, and the leader in making their value known to
the commercial world. .

Of the leaves that are made use of by our country peopleis
one of & class commonly called the china. From it a red
tint is extracted, with which the straw hats,from the vicinity
of Penonome,are dyed. To all appearances it is s fixed dye,
which exposure to rain and sun does not materially slter,
Wae are not acquainted with the secret of the mixture, that
is, if there be any mordant employed to give it its fixity. If
it be s fixed dye, not needing & mordant to give it & perms.
pency and inalterability, it may prove to be of great valuein
commerce and the arts; for of all the vegetable dyes thus far
known and tested, there is but the single exception of
indigo which possesses the quality of durability without
the necessity of & base or mordant to make Jt a lasting dye
that does not fade away easily. Should this china tura out
to be permanent and not readily detsriorate by the action
of temperature and moisture, it may become & valuable ac-
quisition in the manufscture of textile fabrics, and render
the making up of cotton cloths something cheaper than what
it is at present.

This cbioa is & wild plant that is found in abundance i
many of the mountainous districts of the Isthmus. 1t
vine (bejuco) that sttaches itsell to tall trees, and the lesves
aroshed in the dry season. Thore is no trouble iu collecting
them,as the time of the year is propitious for such work. It
is only loft to be seen whether they be & fixed dye;and it
that fact bo established by a competent '
be made to take a place as one of the sxportable products of
the country.— Panama Star and Herald. ""

L iss

I s said that oggs may be preserved for six months by

filled with loam, in which the plants are imbedded, The ap-
pearance of the finished pot is excellently shown in the an-

dipping them in linseed ofl, and so placing them in » layer of
sand that they do not touch, T

s .
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ln Il!’ﬂ:':: KEG AND BARREL MACHINERY,

Tu our Iny o, wo publinhed five engravings of the fm.

barrel.making muchinery Inuod:ud b; Mun.,mn_
& B. Holmes, of 50 Chicago streot, Buffalo, N Y. Wa now
resume the subject, continulng it to Ity clows, and illastrs.
lhg‘ f:ﬂ: :‘lll‘.:u&lno:.l ‘whloh complete the saries,

g b atave equalizer, with reel feod and

This is adapted to sawing off staves to unliform l‘:?g'\;,l.:;
re uired, and will equalize staves of different lengthu for
making casks of all slzes, from the smallest kog to barrels
It shas s contlouous reel feed and conveyer; also (wo clr.
cul ar saws upon the same mandrel, which can be ad.
fusted and placed at different distances from each other.
The stave I placed upon the feeder and is presented to the
saws, which cut off both ends. The reel then earries it to
and drops it upon, the conveyer, which de. 3
livers it wherever desired.

In Fig. 7 Is shown & machine for dress.

{ng and joluting headings of all lengths and
sizes for oasks, from small kegs to hogs:
heads. Oue or both sides of the material
can be finished as desired. The machine
is constructed with a heavy iron frame,
upon which Is mounted a large iron wheel,
On the whoeel are placed cutters for dress
ing and jointing the hLeading. The inner
set of cutters Is for dressing the heading,
and the outer for jointing. There isalsoa
sliding clamp located upon the frame, in
which the plece of beading is placed and
clamped, and passed up to the cutters, which
dress it and take it outof wind. The plece
of heading is then taken from the clamp
and placed upon the jointing rest, and
brought in contact with the cutters, which
give & smooth and perfect surface toits
edge.
Fig. 8 is a machine for jointing staves for
kegs and small casks. This is so construc-
ted that the operator can instantly change
the curve or bilge of the stave, through a
foot lever, by which the operator raises or
lowers the clamp or rest upon which the
stave is placed. Theclawp is fastened byan
eccentric at any point desired. The stave is
placed upon the holder, and is passad up to
and against a concave disk, in which are cutters which make
s perfect joint upon the edge of the stave. The machine is
made with or without the casing, which, in connection with
the revolviog disk, forms a fan, to remove the shavings and
dust 1o the fusl room or where desired.

In Fig 0is represented a machine for bending and ren-
dering flexible wooden hoops. By the operation of this device
all the stubborn and unyielding portions of the hoop are
rendered fluxible. The hoop is put into this grestly im-
proved condition without breaksge, thus saving a large
amount of valuable stock; and the work of the cooper
is greatly expedited. The machine Is made with an iron
frame in which are placed three iron turned or finished pul-
leys. A strong belt is so placed upon the pulleys as to drive
them all when one is put in motion. The hoop is entered
between the belt and the middle pulley, which is carried
around the pualley and held close to it by the belt, which
prevents its breaking. Hoops are passed through this ma-
chine very rapidly.

Lack of spuce precludes our presenting more than the brief
description here given of these valusble machines. Wenre in-
formed thatthe inanufacturers are the only parties in the Uni.
ted States,or in the world, who make and furnish full and com-
plete apparatus for making all kinds of barrels and kegs, A
fine representation of all varieties of their machinery will
be found in section 87, columns 50. 51, 52, of the machine-
ry department of the Centennial Exposition.

Fig.7.~BARREL HEAD DRESSING AND JOINTING MACHINE.

For further particulars, address the inventors and manu-
facturers as above,

Nicxey deposits, from which ore containing 30 per cent of
pure eickel has been obtained, have recently been discovered
&t Ouallou, New Caledonis.
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SCIENTIFIC AND PRACTICAL INFORMATION,

HOW WE TAKE COLD,

It Is one of the facls best known 1o Belence that, when a
part of the outer surfsce of the body hias been exposed long
to cold, the greatest risk Iy run in trylng suddenly to reln
duce warmth, To becoma thoroughly chilled and then o pass
Into & very warm stmosphere, such as s found near a fire,
results In & dangerous resction which,a few hours later, may
cause pusumonia or bronohitls,or both diseases, The capilinries
of the luogn become engorged, and the circulstion becomes
static, 5o that there mast be » reaction of heat lnflarumation
belore recovery esn occur. Common colds, says & contem
porary, are taken in the same way: the exposed mucous

surfaces of the nose and throat are subjected to & chill,

Flg. 6-BARREL STAVE EQUALIZER AND CONVEYER.

then they are subjected to heat; then there follows conges-
tion, reaction of heat, pouring out of fluid matter, and the
other local phenomena of catarrh.
LOISEAU'S PATENT FUEL.
We have already chronicled the excellent success which
Mr. E. F. Loiseau hss encountered in introducing his pat-
ented process for the manufacture of fuel from the hitherto

Fig. 8.~KEG STAVE JOINTING MACHINE.

wasted conl slack. Preparations are now in progress fo
makiog the the fuel on an extended scsle, and sup.
plying it fur public use, A fuctory located at Port Rich-
mond, Pa., has a sot of Mr, Loisesn’s machines oapable
of making 160 tuns per day, and admitting of the sale
of the material at one dollar per tun less than the price
of stove conl. Contracts have been entered into for immense
quantities of conl slack, so that before very long we may ex.
pect to see the enormous hesaps of that refuse, which now
simply encumber the ground in the vicinity of the breskers
in the conl distriots, disappear. For several months past
the Philadelphia and Reading Railroad Company has been
experimenting upon the fuel, and it is found to yleld more
heat and produce more steam than similar quantities of large

conl.

We published some time ago complete illustrations, with
descriptions,of Mr. Lolseau's very ingenious machinery. The
besuty of the process is its continuity : 95 per cent anthracite
slack, 6 per cont clay, and soms adhesive material enter one

end of the series lof apparatus, and the compound never

_

stops moviog untl it emerges at the other end in the shape
of neatly wolded hard lawps, covered with & waterproof
varnish, and ready for lostant use,

A SUBMANINE RATLWAY,

One of the most remarkable and at the same time lmpras-
teable plang, which have bern suggested for rapid and
sgreeable trannlt ncross the Eoglish Channe), Las recently
been exhibited st the Palals de V'lndustiie In Parls, by it
inventor,Dr, La Combe. Hecalls bis project ** the submarine
boat,” but the boat is really s portion of & buge carrisge
which is to run upon s rallrosd laid on the ses botiom, There
{8 no tunoel, nor anythiog thereunto resembliog. The road
bed iy of biton, whick is to be lald by divers, snd on this

are fastensd three galvanized iron ralle. The outer ones
are for the wheels of the earriage, and the
inner one is raised 50 a3 10 be embrse d by
rollers, centrally sttsched (o the Iatter in
order to prevent rolling acd dersilment,

The boat, st all points watertight, Iy se-
cured to the Lheavy carriage, and the whale
is driven by s screw sctuated by com.
pressed alr trapsporied io sultable reser-
voirs. The latter slso supply fresh atmo
sphere for respiration within the boat, and
a machioe is provided for removing any ex.
cess, as well as the vitiated sir. The inte.
rior is illuminated by the electric light, the
current beiog led to the vestel by a wire
from Dover; said wire also serves for tele-
graphlic purposes.

The Inventor proposes to arrange guard
rails g0 as to keep the track always clear,
and he provides s double-doored chamber in
the vessel, so that, in case of pecessity, &
diver can emerge to examine the lime,
Should by sny possibility the vessel stop. s
buoy is immedistely sent to the surface of
the water, carrying aa air tube,co that the
supply of air may not fall short; and in case
of grave sccident, the vessel can be alto-
gether cut loose from the carrisge, when it
will rise to the surface and float. A series
of buoys on the surface will mark the line
of the road. Dr. La Combe thinks that his
project is practicable, and believes that his
vessel could make the jourasy of twenty-one miles in about
half an hour.

PURIFICATION OF SULPHURIC ACID.

The method generally employed, consisting in removing
the arsenic by sulphuretted bydrogen, is tedious and costly.
Professor Thorn, of Pesth, ssys the Moniteur Industried
Belge, bas devised » more timple process. The acid coming
from the lead chambers and marking 50° B is carried ins
lead vessel at s tempersture of from 189" to 212" Fah., and
a quantity of sulphate of soda dissolved in water correspond
ing to the quantity of arsenic contained in the acid,is added.
The sulphide of arsenicis thereby formed in yellow flocculent
masses, which aggregate and float upon the surface. On
withdrawing the acid, the sulphide remains on the bottom
of the vessel, whence it is removed. The operation is easily
carried on, and but very little sulpburouns acid is produced.
The purified acid contains from 3 10 4 per cent of sulphate
of soda, which offers, in the msjority of spplications, vo in-
convenience. In experiments mede ai Pesth, scid at 50°
B contained 0 098 per cent of srsenic, on leavirg the cham-
bers, and 0 004 per cent after purification.

ARTIFICIAL MEERSCHAUM, HORN, AND CORAL.
A new way has been found of making excellent imitations

Fig. 9

Fig. 0.—MACHINE FOR BENDING WOODEN HOOPS,

of meerschaum, horn, and coral, out of potatoes and oarrots,
To make the false meerschanm, the poiatoes are pseled and
macerated for 86 hours in water scidulated with 8 per cent
sulphurio acid. They are then dried oa blotting paper, and
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in hot sand under pressure upon plates of chalk or plaster
for several days. The chalk supporting plates must be re-
nowed daily. The resulting material can be readily earved.
1t greater durability, whiteness, and elasticity be desired,
the potatoes are macerated in water containing 3 per cent of
soda instend of the acid above mentioned. To produce the
horn imitation,the potatoes,after belng treated s last ntated,
are bolled in wster containing 10 per cent of soda, By sub-
stituting oarrots for potatoes, agood imitation coral is pro-
duced,
A NEMARKANLE ERUPTION,

A curlons land slide recently ooourred on the line of the Hud.
son River Railroad near Dutchess Junction, N. Y. Atabout
200 feet above the Hudson river, there is a level plateau
which rises slightly to the foot of a large eminence called
the Sugar Loaf, aud apparently is a rocky spur of that hill.
Suddenly a portion of the plateau was lifted from its place
and hurled, withits load of trees and shrubs, into the cove
beneath, dashing up the water like a tidal wave over the
railroad track and destroying the fences beside thesame. A
crater about 200 by 150 feet in size was Joft. Four hours af-
terward, another slide took place, accompanied by an explo-
sion, and during the succesding night still another upheaval
occarred, which was followed by s torrent of water gushing
from the orater. So great was the force of the explosions
that trees nearly a foot in thickness were hurled from their
places to greatdistances like straws; and one massive timber
was driven into the solid bed of the rallroad to adepth of 8
feet. The phenomenon was due to a vast accumulation of
water which hed formed in the sandy land. This bad been
fed by the watershed of the Sugar Loaf and by the re-
cent rains, until the huge underground lake found vent with
the tremendous force described, The most recent reports at
the timeof writing (three days after the event) state that
the water iy still escaping, and the land still crombling away,
a condition of affsirs which will probably continue until the
water has spent its force,

Correspondence.

The Cause of the Glacial Epochs,
To the Editor of the Scientific American :

It may be ssid of the earth that she has five distinct mo-
tions, which are these: First, a rotary motion, on an axis,
say, in herself. Second, an orbital motion, on an axis, say,
in the sun. Third, s retrogyratory motion, on an axis cen-
tered in the center of the sun’s orbit. Fourth, s retrogres-
sive motion round the center of the sun’s orbit, and always
at the same rate as Sol’s motion. Fifth and last, s motion
at right angles to the plane of her equator. [t is by this
motion that the earth’s obliquity to the plane of the ecliptic
is graduslly becoming less and less.

It was held by La Place and several other astronomers
that the obliquity of the earth to the plane of the ecliptic
would ever be permanent, and that the earth would, as it
were, ' rock to and fro, never departing more than two or
two and a half degrees from her present inclined position.”
We claim that there is not a power, neither in the earth nor
the sun, that will sustain that idea. The earth must (and
we claim that the forces in her and in the sun compel her
10) revolye round an axis running through her equator, as it
were from one side of it to the other: and thus comes first,
say the equator, next her pole or poles, if you will; next her
equator again, next her pole or poles; and so on for ever, to
the sun,

It is by this motion of the earth that she has had all her
glacial epochs; and the motion is not at all peculiar to the
earth. No doubt all the planets have seen their glacial
times, for they all revolve in the manner alluded to, See
Uranus stthe present hour; he is passing now through such
sn epoch. Fearfully grand it must be, compared to those of
the earth; but it is nothing to what it would be were the
plane of his equstor in the plane of the ecliptic or of solar
motion. No, that is the perlod when the vastly broad and
thick sheets of ice gather over and all around his poles for
many thousands of miles. Look at Jupiter, and think of
the vast ice sheets which must now and for many centuries
to come cover his poles and nearly one half of each hemi
sphere. How exceedingly thick and vastly broad must Ju-
piter's glacial ice fields be at this present moment,

Turniog to the earth, we find, by quoting from certain of
our authors, that st the beginning of this century the obli-
quity was 23° 27° 54-78”, and that it shall be, by the end of
this century, 23" 27 908". That gives, for the nineteenth
century, 45:70.” Now supposing the motion to be regular and
uniform, the earth will complete her revolution, and, say,
Ler glacial epoch revolution, in & perlod of about 2,832,700
years. Therefore, we have four glacial epochsin lees time
than three millions of years. Five hundred and twenty-
three thousand three hundred years ago, the poles of the
sarih Iay in the plane of the ecliptic. Then each pole, dur-
ing its winter, would be subjected 1o Intense cold and dark-

ness for mors than three months, and in summer to thirty
dxys (720 hours) of almost perpendicular sunshine, Daring
such epochs as that, tropical vegetation would grow right
at the poles, and animaly, secordingly, would feed and dwell
there. Broad and thick sheots of ice wonld scoumulate an-
nuslly, and cover nearly & whole homisphere at a time, al-
though but thin around their edges, And the speedy lh.nw-
ing of them would caune great floodings and carrylogs of dé-
bria from certain localities to other parts.  But now to the
coming epoch.

In about 184,800 years from now, the equator of the earth
will agaln e in the plane of the ocliptic, That will be the
middle of one of the greatest glacial opochs whic

h come to

our earth. It comes on and goes off gradually, of course,
and therefore it will begin some fifty or sixty thousand
years before that, and be gone in another fifty or sixty thou-
sand years.

Then will ba the time when the vast circular fiolds of ice
grow in thickness to perhaps several miles, espocially atand
near the poles. Think of lee accumulating for perhaps 100,
000 years, and concelve of its thickness. Think of the at-
tractive force of the sun drawing such huge flelds outwardly
toward the equator, and causing them to move with an east.
ward tendency all the time; and see how it becomes possible
for the loe mass to tear the crest off one mountain and set it
down on the top of another lying in its path. It was,
doubtless, during the latest one of the kind (that ls, some-
thing near 1,281,000 years sgo) that the crest of a certain
mountain was placed on the top of another. I forget thelr
names just now, but the fact is well known to geologists,

These are the periods which, as it were, turn animal and
vegetable creation upside down. The gradual change of in-
clination of the earth to the sun causes all her climatic
changes; and thus creatures and vegetation, forelgn to cer-
tain localities now, will be found in others than they are
now In, in the far future, as has been the case many times
in the pust; for the earth hasseen several glacial cycles,
and her animal and vegetable genera may truly be called
wandering, restless, and ever shifting things,for neither, in-
dividually, has any permanent abiding place on the earth.
No, not any one thing!

I humbly recommend the above theory to geologlsts and
other scientists,men whose practical knowledge and superior
talent can show the facts up to better advantage than I can
do. Joux HEPBURN,
(Gloucester City, N.J.

Now Reogistering Barometor,
1Y the Editor of the Scientific American :

Isend you s sketch of a registering barometer, which dif
fers from the ordinary barometer in having a longer tube.
The cistern is below the end of the tube a distance equal to
the greatest difference of the barometer, with sufficient clear-
ance for the mechanical part immersed
in the mercury. From the open end of
the tube projects upward a small insu-
lated wire, preferably of tempered steel,
terminating in & platinum point. This
point is amalgamated, and is hook-
shaped, the end being bent down so
that it is the lowest uninsulsted part.
This wire is represented at 1 in the en-
graving; the wire and all of its connec-
tions are insalated froma tob. At 2
is » standard, to guide the working
parts. The bearings, ¢, d, and ¢, are
in holes drilled in the standard ; and the
sliding parts should be covered by small
iron tubes, slipped on over the insu-
lating substance and fastened with
shelluc or its equivalent. The standard
should be made of iron. For working
the instrument, I use an ordinary strik-
ing clock, and I deepen all the teeth of
the count wheel s0 that the count hook
will drop and stop after one stroke.
Above this, there is in the train a wheel
which makes one revolution to each
stroke ; and on the end of the arbor of
of this wheel I8 & crank, which will
stand with the crank pin up, when at
rest. This orank should have throw
sufficient to cover all of the variation,
from high to low, and a little over. The
fly should be of large size, to give & very slow motion to the
orank, to prevent producing waves and fluctuations in the
mercury ; and for the same reason the tube should be large
enough, and the insulation should be as smooth as possible
In connection with the crank motion there should be a pair
of feed rolls, carrying a paper ribbon for the record. There
should be a ratchet motion to bring the paper to a new place
for each record. I usechemical telegraph paper for the record,
a4 it roquires a smallor battery, not lisble to ‘produce sparks
to turn the connections, one or twosmall cells of the gravity
battery being suflicient. The connection to the crank is
made with the rod at f; the top of the wire, 1, is adjusted
so that, when at rest, the end of the wire inside of the tubs,
at b, will always be above the highest point that the mercury
reaches, Connection with the battery is made by putting one
pole in communication with the mercury in the cup, and the
other with a plate which the paper passes over, and lies up-
on. The record can be taken hourly, half-hourly, or at as
short periods as 0§ minutes. If it be desired to take it once
an hour, the hand arrives at the hour and, instead of striking,
the wire inside of the tube begins to descend ; when the plat.
inum tip touches the mercury, eolectric communication s
made through the mercury in the clstern to the top of the
tube, thence through the steel wire down the tube and out-
side to the clock movement, This crank movement carries
an iron wire, which moves down, pin-like, over the paper;
at the instant that the platinum tip touches the mercury, the
current passes through the paper and produces a blue mark
to the bottom of the stroke; when, or just before, It begins
to rise, the iron pen lifts from the paper, to prevent trac-
ing both ways or tearing the paper, also to secure greater ao-
curacy : as the mercury, wetting the platinum point, will 1ifs
above the nctual level by eapillary attraction, and will keep

the connection too long, and so will spoil the socuracy of the
record.

I put in connection with the iron pen a thermostat, which
raises or lowers the pen, making allowance for the expan-
sion of the mercury by heat, so that a thermometrical record
could be kept at the same time and on the same paper. On
the paper I place points of copper in connection with the
battery, and these make lines at right angles with those
of the barometer record, which will be perpendicular., Thess
copper points are placed to indicate inches or their fractions,
They are adjustable to the exact point, and then are set by
sorews, They are all in electric communication, but the
conductor to them hag s greater resistance than the iron pen,
to provent their taking too much force from it. The papsr
golog between the copper points is lined lengthwise in red,
and these lines are crossed by blue lines, of greater or less
length, according to the state of the barometer, all ending
alike at the bottom, ench line representing the period of time
which the clock registers. I can dispense with all but onsof
the copper points; and if this represents the 30 inch point, |
can measure from this. It is, however, but little trouble to
graduate to very small divisions, if necessary. The copper
points I make by soldering thin pleces of copper, with the
edges toward the paper, to pieces of steel wire. 1 place two
of them very close together for the whole inches, the fine
white line between being the inch line,

The advantages I claim for this barometer are chespness
in making and running. There is no work for the mercury
to do whatever, as the mechanical part is all done by the
clock ; and it will do the most accurate work possible, if it is
made nicely. I ghould be plensed to hear, from any one who
tries this plan, as to its success, W, A. BARNES

Bridgeport, Conn.

THE MOON.

LRCTURE DELIVERRD AT TIR ATEVENS INSTITUTE OF TRONNOLOGY ny
JFROPESAON O, A, YOUNG, OF DARTMOUTH COLLEOGE,

If this were & literary instead of s scientific lecture, it
could not be more appropristely introduced than by quoting
gome of the beautiful lines which the poets of all sges have
lavished upon the moon, the empress of the night. The
moon was perhaps the first of the heavenly bodies that was
regularly observed. The ancient observations of eclipses form
the basis of many determinations in the chronology of the
earth’s history. To the mariner at ses, its regular passage
across the heavens has always been s means of knowing the
time. The modern astronomer is able, without leaving the
observatory, to determine the earth’s size more accurately by
studying the moon than he could by traveling all over the
surface. To & person observing the path of the moon from
any point of the earth’s surface, it will appear less than s
semicircle by an amount proportional to the radiusof the
earth at that point. If the moon could be observed from the
center of the earth, we assume, for the sake of simplicity of
illustration, that its path would appear a complete semicir-
cle. Hence we have the means of determining the radius of
the earth. Even the density of the earth could be deter-
mined by a careful observation of the moon’s influence upon
the tides,

The most convenient way of determining the distance of
the moon from the earth is from two distant stations, whose
positions on the earth’s surface have been accurately ascer-
tained. One of these stations is usually at the Cape of
Good Hope, and the other either at Greenwich, Paris, or Ber-
lin, ete. The distance between the two stations, messured on
the same merldian, forms the base line, and the observed di.
rection of the moon, when it crosses the meridian, will give
us the angles at the base, from which the distance can be cal-
culated. This distance is, in round numbers, 238,000 miles,
or about ten times the circumference of the earth, A good
pedestrian could travel that distance in 28 or 24 years. The
determinations of the moon's distance are so scourste that
the probable error does not exceed 15 or 20 miles. This dis-
tance is not, however, constant, because the moon's path s
not a circle but an oval, the eccentricity of which amounts
to about .

The size of the moon's diameter is determined by measur-
ing its apparent dismeter in the telescope, the difficulty of
the operation consisting in the fact that the brightness of the
disk causes it to present a circumference which Is not de-
fined with perfect sharpness. Having measured the apps-
rent diameter of the moon, and knowing the value of the
earth’s dismeter, as seen from the moon, & simple proportion
will give us the moon’s real dismeter, 2150°6 miles, or about
the |} part of the distance between the earth and the moon,
that is to say, 120 moons placed in & line would fill up the
distance. The determinations of the value of the moon's
dinmeter are correct to within two or thres miles. Then, as
the volumes of spheres are to each other as the cubes of their
dismeters, the volume of the moon is 7980°-2160%, or about
£y that of the earth, that is, 40 moons rolled up together
would make & ball as large as the earth, The determination
of the density, and consequently of the weight, of themoon
is more difficult than that of the most remote of the planets,
One method of mccomplishing it consists in studylng the
effoct on the tides when the attractions of the sun apd moon
conspire to ralse them, and when they nct in opposite direo:
tions. In this way a relation is established between the
musses of the%un and moon, If the sun and moon yere At
equal digtances from the earth, their attractions would be
in direct proportion to thelr masses, but the sun Is about
400 times further off ; hence the law that the attraction I8
inversely us the square of tho distance must be also applied

This method, however, I8 not very scourate, A better one de-
ponds on the fact that the earth and the moon revolye about
thelr common center of gravity, and that the position of that

center must necessarily dopend on the relative masses of the
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ter than the moon per cent, Sir John Herschel had come | sults are well known. The lecturer then threw upon the ‘
M: which It would i::od md‘:g‘::‘:m:rom tb; f? the same concluslon. “‘1 have frequently,” he stated, |screen s large number of photographic representations of '
the sun. This displacement will sopesr in' the ob‘o?“:d compared the moon setting behind the gray perpendicular | the moon's surface, showing the principal mountains, crs- 3
tion of the sun,and can be calealated. It b“b.“”" 3 fagade of the Tablo Mountains {lluminated by the sun just|ters, valleys, and other poiots of interest. Home of these
to be 83 seconds of arc; and from this it results th 'on: risen in the opposite quarter of the horizon, when it hasbeen | mountains have a hight of 18,000 feet. :
h's mass is 813 times that of the moon llen‘ :h. soarcely dlu't'lugu&nhnh\n in brightness from the rock in con- Fig. 1 represonts the orater of Plato, the bottom of d
moon's density 18 § that of the earth, ; 00 vhe "‘°l'; with it, which has been observed to grow darker as the sun rises 3
The farcs of gravity on the moon s oxly * Sr'tins el Untll quite recontly, it was supposed that no heat could be | higher above it, which is by some supposed to be due to ita
sarih, {hab s, & man able o jump up 8 fest on 1t on n: ;uctod In the rays of the moon. They were collected in | being covered with some sort of vegetation. Notice also the
518 BERL18 $0 Tuntp up 18 feet oo the moon’ A0 earth | the focus of & large mirror,and directed upon s very delicate | ravine below, looking like a deep railrond cut. Fig, 2 ls s
n's surfuco, thermopile connected with n galvanometer, The lecturer | view of the crater Wargentin, which presents the peculiar. i
hind this apparatus upon the table, and showed the effect of | ity of being entirely filled up, while the other lunar craters
tho heat of a candle placed at a distance, It was discovered | resemble that of Kilaues on one of the Sandwich Islands, a
by Mellon! that the fesble heat coming from the moon was |great basin about 1,000 feet deep, out of which numerous
rendered insensible by the earth's atmosphers, and Professor | cones rise.
Smyth, on repeating the oxperimont on the summit of Tene.| Fig. 8 Is & representation of & comparison of eraters on
riffe, about 10,000 feot above the level of the ses, discovered | the moon with the sppesrance of the voleano Vesuvius and
that the heat of the full moon was equal to } that of & candle | the country In the vicinity of Naples. Both were studied
placed at u distance of 15 feet from the apparatus. The |topographically and modeled in plaster of Paris, with the
moon 18 hottest betwoen the Inst quarter and the new moon, | most scrupulous care, by Nasmyth,and the sccompanying
because it has then been exposed continually to the sun for | engraving was made from s photograph of his models,
14days. Its temperature must then be from 400° to 500°;! The only difference between the lunar craters sud that of

Fig. L—THE CRATER OF PLATO.

The moon’s path around the earth would always be an
ovkl of exactly the same dimensions if the earth alone acted
ugon it; but owing to the atiraction of the sun, the moon is
sometimes in advance and sometimes behind the place she

Fig. 2~THE CRATER WARGENTIN,

ought to occupy according to the laws governing motion in an
elliptical orbit. These attractions are called perturbations
and necessitate as many as 60 to 75 different corrections in
caleulating the position which the moon is to ocoupy at any
required moment. Up to about 1870,the csleulated position
of the moon was only about two miles out of the way; but
since that time, some error has crept into the nautical al-
msanse, and the difference is now 5 to 7 miles, Professor
Alry thinks some perturbation must have been overlooked.
If & mariner had s watch that kept perfectly Greenwich time,
he could always ascertain his position by consulting the nau-
tieal almanse, The moon is indeed & perfect timekeeper In
its passage across the heavens: but its motion is so slow that
it would take very accurate observations to obtain the time
from its position.

According to Zollner, the light of the moon is only
srdowo of that of the sun. If the sky were packed full of
moons, it would not give us quite as much light as the sun.
It hay besn found that, when the moon is half full, it does
not give half as much light as when it is full, because the
mountsins then cast shadows, while thers are no shadows nt
all on the full moon, From a study of these shadows, Zaill

Fig. 4.

per has found that the aversge slope of the hilly and moun
waing oo the moon must be about 5627,
vheir Wight,

Z0 Iner has ascertained, by experiment and ealeulation, that
the woon raflects only about } of the light it receives, In
other words that (te'reflective capacity Is the same as that of

andstone rock, Snow reflects 78 per cent, granite 10 per

without reference to

¥Fig. 3~SURFACE OF THE MOON,
sgain, during the long night, 14 days long,it must cool down
to something like 100° to 200" below zero.
No atmosphere exists on the moon, as is proved by the ab-
gence of refraction, when the moon passes between us and a
Fig. b,

= - L i =
gtar, LIthere were su Alospleie, we wouid continue to
goo the star some time after ity disappearance behind the
disk of the moon; but this 1s not the case. The star is in-
stantly extinguished. The observations on this point are
#o acourate that a refraction of 4 seconds of arc could be
onslly detected, If therefors, thers be an atmosphere at all,
it must be more rare than that under the recelver of an air
pump after wo have exhausted all the air we can,

The moon always turns the same face towards the earth,
and we only obtain glimpses of the edges of the opposite
hemisphere, on account of the Irrogularition of its motions
oulled librations, Hence we conclude that It turns onoe
around its axlys while it performs one revolution about the
oarth: otherwise weo should see the whole of its surface.

If the moon ever had an atmosphere, as is very likely, It
may have been absorbed, or it may have entered into com-
binstion with the rocks on ity surface; but this Is mere con
jecture. As there lsno atmosphere,there is also no molsture,
and hence the moon cannot be the abode of beings conatita-
tod as we are.

It has been stated that the powerful telescopes of modern
times bring the moon down to within 40 miles of us; but
that is not sufficlent for distingulshiog any of the works of
{nhabitants,if there beany. A olty would appear as & mere dot.

The surface of the moon has been carefully stadled with
the telescope and by means of photography. The first sue.
cesses by the latter method were obtained by Dr. J. W, Dra-

VESUVIUS AND ADJACENT COUNTRY, ITALY.
Kilauea is that the former are of enormous dimensions. Co.
pernicus, for example, is 56 miles in diameter; its central
mountain is 2,400 fest high, and the terraces around it rise
to s hight of 12 000 or 13,000 feet above the bottom, and are
composed of ridges, cliffs, and deep ravines,

Figs. 4, 5, and 6 illustrate Nasmyth's theory of the forma-
tion of these craters. The first eruption, being probably the

most violent, projected the stones, lava, ete., to & considers.

ble hight, and these, in falling, would accumulate in ridges
encircling the crater at some distance, The hight to which
they would rise would be much greater than on the earth,
because the force of gravity is much less,

During the second eruption, which would probably be less
violent, the projected matter would not rise so high, and in
falling back it would cause the formation of the central cone,

During the subsequent eruption, when the force of the
volcano was almost entirely spent, the Inva would simply
overflow and tend to fill up the basin to agreater or less extent,

There is a gradual chavge golng on in the orbit of the
moon, which deserves to be noticed, The ellipticity of the
earth’s orbit Is slowly diminishiog: so that it is becoming

Fig. 6.

more and more nenrly cireular, and its area Is becoming great-
er every yoar. Asa consequence the earth tends to draw the
moon nearer and nearer to itself, and causes it to describo &
constantly diminishing orbit. The end of this might be to
pull the moon down upon the earth, The change I8, how-
ever, 80 excoadlogly small that we need not entertaln any

per, of New York, in 1840, and Rutherfurd's excellent re.

apprehensions for our posterity for many years. . F. K.
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IMPROVED RBAILWAYSWITCH SIGNAL,

The invention herewith illustrated is & new apparatus for
moving switches, which Is =0 constructed that it s impossi.
ble to move the lever without the Istter turning the eolored
light or flag 50 as 1o indicate the position of the wwitch to
approaching trains. This is effected by mechanism which
causes the lever to turn one quarter of a revolution when.

ever it Inaltered, and thereby to rotate the lantern or flag at-
tached to it upper portion.

M The lover, as shown In Fig. 1, is made In two
parts, the lower one of which is attached below to
the rod leading to the switch, and above is forked,
The upper part of the lever is pivoted at the fork
of the lower part, as shown in Fig. 2, and is sup.
ported by a cap st A,  Said upper portion onrries
the red and white Iantern and flag an shown, so
that, when rotated one quarter revolution on fits
vertical axis, the change may be made from white
to red sigoal, or vice veral. Formed on the lever is
a rounded lug, B, Fig. 2, which, when the lever is
perpendicular, enters a curved recess, C, Fig. 1, In
the upper edge of the top bar of the switch stand.
It will be obvious that, when the lever is moved In
either direction, the lug, in leaving the recess, will
onuse the lever shaft to make & quarter revolution,
On the under side of the upper bar of the switch
stand, and just beneath the recess, C, Is & lug, D,
Also on the lever shaft are ears, 2. When the lev-
er is moved from an inclined to & vertical position,
the ears, E, strike against the lug, D, and turn the
lever so that the lug, B, is cnused to enter the re-
oess, C. It will be clear also that, when the lever
is thrown completely over from end to end of its
frame, by the means already described, it will be
turned half a revolution.

By this mode of operating the switch, the last dis.
placement, even to one third of an inch, is indicated
by the signals being turned, so that it is practically
impossible for the switch tender to set the switch
wrong without the same being clearly shown.
There are no extrs movements beyond those ordin-
arily required, namely, to unlock, throw back, and
lock the lever. Patented through the Scientific
American Patent Agency. For further particulars
relstive to rights to manufactare, etc., address the
inventor, Mr. Charles W. Spayd, Box 620, Wilkes.
barre, Pa.

—_- e
Hard Paper.

French manufacturers have a method of render-
ing paper extremely hard and tenacious by subjec-
ting the pulp to the action of chloride of zinc, After
it has been trested with the chlorlde, it is submitted
10 & strong pressure, thereafter becoming as hard as
wood and as tough as lesther. The hardness varies
according to the strength of the metallic solution,
The material thus produced can be easily colored,
It may be employed in covering floors with advan-
tage, and may be made to replace leather in the
manufacture of coarse shoes; it is also a good ma.
terial for whip handles, the mounting of saws, but-
tons, combs, ete. A great deal is used in large sheets for
roofing. Paper already manufactured acquires the same
consistence when plunged, unsized, in a solution of the chlo
ride,

SHEPHARD'S IMPROVED CHURN.

‘We {llustrate herewith a churn of novel construction pa.
tented through the Scientific American Patent Agency, March
28, 1876, by Mr. E, W. Shephard, of Wilmington, Ohio.
The arrangement of parts is such that the cream is thrown

into violent sgitation, while swift currents are set up and in-
stantly broken, sothat the butter is brought, it is claimed,

with grest rapidity.
The body of the churn is formed of ten staves, flat on thelr

Fig. 1.
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Inner sides, asshown In the section, Fig, 1, so asto produce a
number of interlor angles. In the bottom of the vessel isan
antifriotion socket to recelve the dasher shaft, to the lower
part of which shaft are attached the H.shaped crossbars, A,
Fig. 1. Betwoen sald bars are secured four upright paddles,

B, placed with thelr forward edges inclined inward, and
mbbeted or concaved on the sides, as shown In section in

SPAYD'S RAILWAY SWITCH BIGNAL.

By means of the simple arrangement of crank and bevel
gearing shown above the churn, the dasher is swiftly rotated,
and the currents produced in the cresm are broken by the
apgles in the churn body, and also by the ribs, C, arranged
around the interior. The mode of securing one half of the

o

shurn cover is plainly exhibited in the engraving; the other
half is loose, so that it can be taken off to allow of the in-
spection of the progress of the churning.

For furtber information, the inventor may be addressed as
above.

Bleaching Shellac,
Lemming’s method for the purification or bleaching of
shellac consists in either boiling with, or filtering the hot
alcoholic solution through, well burnt and recently heated
animal charcoal. When necessary, this operation is re-
peated until the solution is colorless, when it is filtered
through fine silk, and finally through fine filter paper. To
insure success, the solution should be in the proportion of
about five ounces of shellse to one quart of alcohol (rectified
wpirits of wine). Dr. Hare published a method for bleaching
the lac by means of chlorine. He dissolved one part of shell
orweed Inc in a boiling solution of one part of pearlash in
about eight parts of water, The solution wag then cooled
and impregnated with chlorine gas till the lac wag all pre.
cipitated. The precipitate thue obtained is white,'but the

color deepens by washing and comsolidation; dissolved in

in aloohol, Iao bleached by this process ylelds a varnigh
which I8 as free from color as any copal varnish, The ap
plieation of chlorine must be made by a person acquainted
with obemistry, Hence chloride of lime in eafer as a bleach.
Ing agent, the lime being afterward dissolved out from the
precipitate by dilute muristic acid.

Atmospheric Ammonia,

M. Schloesing bas recently studied the exchange
of ammonin which takes place between water and
the atmosphere. The water which condenses in the
elouds and which falls in rain would at first sight
appenr to despoil the air of all the ammonis con
tained, Buch, however, is far from being the eage,
Hixtoen anslyses conducted at different tempors.
tures show that the water never dissolves all the
atmospherie ammonia. At 77° Fah., the water
takes up but § per cent of the total amount of am.
monin in the air; st 68°, 4 per cent; at 59°, § per
cent; at 50°, 11 per cent, and finally, at 41°, 10 per
oont. From this it appears that, the lower the tem.
perature, the greater is the smount of amwmonia
dissolved.

—- -
THE BENTON PATENT COPPER FLOAT,

In the annexed engraving is represented a copper
float, such as is used in steam boilers, ete., made
by & new process. The manufacturers claim that
the float Is the only one yet invented which will
stand the nction of steam in & boller for any length
of time, without leaking and becoming filled with
water, and consequently useless. The device, it
appears from actusl test, is extremely strong, and
is altogether indifferent to the effects of sudden and
wide changes of temperaturs.

Two hollow hemispheres are spun out of sheet
copper of suitable thickness. These are connected
at their circumference by being slipped upon a cir.
cularring, A, that is slightly beveled at the edges,
to correspond with the curvature of the hemis-
pheres. The latter are also beveled so as to bind
intimately on the ring when they are driven there-
on.
The float is next suspended in s galvanic copper
solution, and s perfect joint is made by the filling
up, with copper, of the beveled edges of the hemis-
pheres. The float is then removed, and such of the
solution as has entered the interior is blown out
through two small holes, bored for the purpose.
These holes are then plugged and the plugs, covered
with & thin flm of copper, by sgain placing the
globs in the solution. A second layermay also be
deposited over the joint to secure the strong and
perfect connection of the parts.

The test to which these floats are subjected are
very severe. They are first placed ins stesm-tight
tank, into which stesm is admitted until they are
highly heated, the water of condensation being
constantly drawn off. The steam valve is then
shut, and cold water is suddenly admitted until the
tank is about three fourths filled. The lower half of
each float under test is thus suddenly covered, while the upper
half remains hot. Under these conditions, we are informed,
no sighs of separation at the joint, through contraction or ex-
pansion of the metal, appear. The floats are also tested with
a cold water pressure of 400 1bs, to the square inch. The
manufacturers state that they have experimented with the
joint by beating out the copper until it was as thin as tissue
paper; and that they will guarantes it to stand until the cop-
per itself iseaten away., Ouar engraving shows a mode of
slinging the float in copper wire, to which a brass is attached
to keep the device in proper position.

Patented through the Scientific American Patent Agency,
February 1, 1876. For further informsation address the

manufacturers, Messrs, Benton, Gore & Co,, Milwsukee,
Wis.
..

GREASE can be removed from billiard or other cloths by &
paste of fuller's earth and turpentine. This should be
rubbed upon the fabric until the turpentine has ore
and & white powder remains. The latter can be brushed off,

and the grease will have disappeared,
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“'lll‘ CONE-BERRIED SOLANUM,

Awong the plants sultable for indoor oultivation, those
which bear berrles aro generally considered to be the
most ornamental. Among the solanums, which are very
much sought after for this purpose, the subject of our
illustration is likely to become n general favorite,
There are several varietios of this species in cultivation,
which differ from each other in slze and in form of the
berries; but the conical berry of the solanum capricas.
trum &mowhn of a novelty, A correspondent of the
English Garden, from the pages of which we select our
engraving, states that a plant of this varlety, about 1
foot bigh and 1 foot in dinmeter, was recently seen pro-
fusely covered with these berries, which are, whon ma-
ture, of a bright orange color, It is ono of a batch
raised from seed sown in March, The seedlings were
potted out; and about the last week in May, they were
planted out on a western border, Here they received
no attention, except occasionsl waterings until the au-
tumn, when, just before the berries commenced to color,
they were carofully lifted, and potted in 82.sized pots,
They soon formed new roots, having been kept in &
olose atmosphero for a few days after lifting; and at
Christmas, the plant, from & portion of which the ac-
companying illustration was prepared, was loaded with
berries, handsome both In shape and color. We have
no doubt that this variety, when better known, will be
generally cultivated.

——

TWO BEAUTIFUL YUCCAS,

The yucea family of shrubs are all, we believe, indig-
enous to this country; and they are now being much
cultivated in Europe, and are highly valued for the
boldness and vigorous growth of their folisge, and their
ornamental appearance when in blossom. There are
many varieties of them, some of which we have hereto-
fore illustrated ; but we believe that the two specimens
here presented are little known to the general publie.

The yweca Treculeana was first brought from Texas in
1850, and is much cultivated in France, whither it was first
imported by Mr. Trecul, after whom it is named. It forms
& very stout stem, and the fully developed leaves are from

YUCCA TRECULEANA.

3 to 43 feet long by 2 to 2} inches broad, dark green on both
sides, with a hard, sharp point, and very fine regular teeth.
The inflorescence of this species is an exceedingly dense,
many branched panicle, not much overtopping the nearly
erect upper leaves. A warm sheltered situation should be
selected for it. It will be seen that this plant is one of the
most remarkable of its kind as regards general sppearance
and the size to which its leaves attain. The flower stem,
which rises up to a hight of 3 feet or more, consistis of
s mass of branchlets about 18 inches in length, bearing
multitudes of cream-colored flowers, shining as if glazed.

Our second specimen is the yucea gloriosa of Linnwus;
and it has well been styled the most majestic and beau-
tiful of the genus. It has been known in Europe since
the end of the sixteenth century; and it was, when first
found on our coast (from Florida to North Carolins),
about 2 feet or rather more in hight. It is now, how-
ever, by no means uncommon to see these plants reach
as high as 10 or 15 feet, in favorable situations; some-
times, indeed, it stands when in blossom as high as 20
feet, the blossom with its stalk attaining 0 feet. This
species flowers freely in sunny situstions, after it has
reached & certain sge; but plants from suckers are us-
uaMy some years beforo they flower. The trunk branch-
es after flowering, and it is not unususl to see old spec-
imens many times branched, forming very heavy heads,
which should be supported. It is very variable, though,
perhaps, not more so than the other species of the gen-
us, but its varieties are better known. The ordinary
form or type has upwards of 100 leaves in & dense tuft,
24 to 30 inches long, and 8 inches broad at the middle,
parrowed in luxurisot specimens gradually upwardsto s
brown sharp polnt,and downwards to 1} to 14 inches above
the base; it is green or slightly glaucous when young,
very rigid, even the outer older ones remnining erect;
face, concave, with longitadinal folds; margin, entire,
with & distinct brown line; panicle, 3 to 6 feet long, ac-
cording to the vigor of the plant, not downy or hairy;
flowers, large, among the handsomest of the genus, al.
most globular or goblet-shaped, when the petals are in.
curved ; petals, oblong, narrowed into & point atthe top,
from 2} 'to 8 inches deep, the Inner ones from 1 to 1}

SOLANUM CAPSICASTRUM.

inches broad, the outer ones narrower, and distinctly band-
ed, or more or less tinged, with bright red down the back;
or sometimes the flowers are almost & pure white, seedlings
varyiog much in this respect.

Chineso Method of Welding.

The Ironmonger says that Mr. Balestier, who went on &
mission to the Esst, describes the Chinese method of welding
oracked ironwares by cementing them with cast iron while
in a liquid state. In a cast iron pan, which Mr. B. required
to be welded, the operator commenced by breaking the
edges of the fracture slightly with a hammer, so as to en-
large the fissures, after which the fractured parts were
placed, and held in theirnatural positions by means of wood.-
en braces. The pan being ready, crucibles, made of clay,
were laid in charconl and ignited in & small poriable sheat
iron furnace, with bellows working horizontslly. As soon
s the pieces of cast iron with which the crucibles were
charged were fixed, it was poured on & layer of partly
charred husks of rongh rice, or paddy, previously spread on
a thickly doubled cloth, the object of which is to prevent
the sudden cooling and hardening of the ligquid metal.
While in the Jiquid state, it is quickly conveyed to the frac-
tured part under the vessel, and forced up with a jerk into
the enlarged fissures, while a psper rubber was passed over
the obtrudiog liquid inside of the vessel, making & strong,
substantial, and neat operation.

Two Bee Questions Answered.

A couple of vexed questions about bees were recently an.
swered by Professor C. V. Riley, at & bee keepers’' council
in St. Louis. The first query was: Do bees make or gather
boney? The Professor says they make it. Thus does Sclence
proclaim thst the venerable Dr. Watts was wrong when he

B\ e o

YUCCA GLORIOSA.

asserted that the busy bee ‘‘ gathers honey all the dsy
from every opening flower,” The nectar lying in flowers
never would become honey says Professor Riley,no mat.
ter how manipulated by the bands snd minds of men;
but it s taken up by the bees and passed through a state
of semi-digestion and excretion,resulting in the manufac-
ture of what is called honey, yat still retalning In part
the flsvor or perfume of the flowers, by which we de-
termine one kind of honey from another. Professor
Riley's viewn wers corroborsted by a paper read by &
botanist and chemist of Loulsana, desoribing the pro-
cess of change undergone by nectar in the stomach of
the bee, in order to become honey.

The wecond question Is an interesting one to fruit
ralsers, aa it involves the mooted point of whether bees
do or do not injure fruit. Professor Rilsy, on being sp-
pesled to,produced an {llustration of the order of hymen-
oplers,stating that the mouth of the bee is the mont com-
plicatedstructure in insect anatomy. Its construction bow-
ever, s the same as that of the wasp,and no one denles that
the wasp is eapable of destroying fruit. The Professor
thought beekeepers were prejudiced against the idesof
such power In the possession of & bee,but itis true. Sill,
while being capable of injuring frult, the bees rarely do
#0 except In seasons of severe drought and when urged by
necessity. This fact is no derogation to the usefulness
of the insect,for the exercise of its power as s pollenizer
1s of undoubted value to the orchsrdist, even with all
its depredations upon fruit,

A NEW FORM OF FERNERY,

We publish herewith an engraviog showiog a cross
section of a new form of fern house, recently erected in
Scotland by Measrs. Boyd, of Paisley. The arrange-
ment I8 50 well shown in the {llustration that but little
deseription is necessary. The building here shown is
of Inrge size, 80 feet high in the center, and 60 feet long ;
but] the plan can of course be adapted to circumstsnces. In
this case strong brick walls are carried up both sides and at
onelend, from which the rockwork slopes irregularly down
on either side, formiog a ministure ravine with a water all,

the stream meandering round the crags and among the state-
ly tree ferns. The bailding is covered by a glass roof, sup-
ported by strong iron girders, and the interior is left with-
out & single pillar or tie rod, leaving the space wholly to the
ferns and rockwork.

Useful Recipos for the Shop, the Housechold,
and the Farm.

A correspondent of the Ohio Farmer gives the follow-
ing method of making a simple corn warker: Takes
plank 7 feet long, 16 inches wide, and 1} inches thick.
Pin this on three blocks, 5 by 8 inches thick and 16
inches long, putting one block at each end and one in the
middle. With this leogth the marker is easily turned
at the ends. For a tongue, get a smooth tough pole, and
fasten it to the center of the plank in such & way that,
when the team is hitched up, the marker will stand level,
Now take a Iath, 1 by 2 Inches thick and 10§ feet long.
Drive a staple into the plack at each end of the marker
and one in the middle. Pass the lath threugh one out-
side staple and the end just through the center staple,
Fasten a chain to the outer end, and the marker Is com.
pleted. The chain warks where the middle block or
marker must follow the next time across. The Iath must
be shifted at sach end 50 as to keep the chain on the un.
marked land. When using it, stand on the middle of the
plank and keep the tongue directly over the chain mark.
If the first mark was wade straight, all the rest will be
s0, and equally distant apart. 1f desired, the lath may
be fastened to the middle of the plank with & bolt, so that
it can be turned from side to side without lifting. Se.
cure it In position by another bolt, passed through the
Iath and plank, near the ends of the latter,

It has recently been found by experiment at Cornall
University that, as farmers generally know, by sprouting
garden seods before sowing thereis a gain of three or
four days in the time of ripening,

For plating iron, steel, brass, lead, and zinc with tin,
the following has recently been proposed. Prepare a
solution of perchlorideof tin by passing chlorine through
a conoentrated solution of salt of tin, Dilute the pro

o

L

s ou
CUA:

R R O T Y
e e > P

g =P S wemga

gl s S 2

s A=
-l

o

CY e A




b § or 10 times its volume of water, and filter If neo-
y. The ariiele, balf scoured with sulphurie aeld, is to be
d with sand and the soratch brush, then washod with
ad hung by a zine wire for 10 or 15 minutes in the
~parohloride of Hn solution. Afterwards take it out, rub it
with the sorstoh brush, dry it, and polish it.
~1f brooms are wet with bolling sads once a woelk, they will
become very tough, will not cut & carpet, and will Inst much
Jonger, A handful or #o of salt sprinkled on & carpet will
earry the dust along with it and make the earpet look bright
and clean. A very dusty earpet may be cleaned by dipping the
broom in cold water, shaking off all the drops, and nwoeeping
ayard or 5o at a time. Wash the broom and repeat until
the entire carpet has been swept.

The following compound is sxid grestly to facllitate the
washing of clothes. Dissolve 2 1bs, of bar soap in about 3
gallons of water as hot as the hand ean bear. Add 1 table.
spoonful of turpentine, and 3§ of liquid swmonis. Stir, and
steap the clothes in this for three hours, keeping the vessel
tightly vovered. Then wash the clothes jn the usual way.
The sosp and wator may be used a second time, ln which
oase A tesspoonful of turpentine aud the same amount of
smumonia must be added, This treatment is caloulated to
save much labor in cleansing summer clothes stained by
fruit, ete.

Very durable and neat mats for floors ean be made from
old coffee sacks. A plece of the bagging of sultable size is
bound with some dark fabrio and secured to a frame of four
Iaths. By means of a hook of wood or irov, like an enlarged
crochiot needles, carpot rags are carried through the material
50 a5 to skip every other thread and to leave loops half an
inch long, the ends, of courss, being fastened, Old red
flannel can bs used to make tasteful borders,

A new and simple blowpipe consists of two Iarge jars con.
nected nesr the bottom by a piece of rubber tabing. One is
filled with water and put on & shelf sbove the table on which
the other stands, The water passes into the latter, and, in
doing so, forces the air out through a stopper and plece of
tubiog into the blowpipe, which is supported separately.
With jars of 1 gallon capscity and s blowpipe with an ori-
fice of 0 018 inch, & steady anir current of 10 minutes’ dura-
tion is obtained ; and to keep it up. one has merely to trans-
pose the jars.

A compound of grease and sinc filings is found to be an
excellent preventive against rust for iron bolts inserted in
wood. It is used to line the bolt hole.

Palverized anthracite conl, spread on the soil to the depth
of haif an ivch, is said to have a remarksble effect in bright-
ening the colors of towers of potted plants.

To keep striping pencils in good shape and ready for use,
grease them with tallow from s ocandle and spread the hair
straight on & plecs of glass; keep them preserved from dust.

A good brouze paint for iron is made of ivory black, 1oz.,
chrome yellow, 1 oz., chrome green, 2 Ibs. Mix with raw
linseed oil, adding a little japan to dry it. Thisgives a fine
bronze green., If desired, gold bronze may be put on the
prominent parts of the object when the paint is not quite
dry, the powder being rubbed in with a piece of plush.

A weak solution of cysnide of potassium cleans gold lace
well.

To prepare skins for fur, mix bran and soft water suffi
cient to cover the skins. Immerse the latter and keep them
covered for 24 hours; then remove, wash clean, and careful-
ly scrape off all flesh, To 1 gallon of water (hot) add 1 1b,
of alum and  1b, of salt, When dissolved and cool enough
to sdmit entrance of the hand, immerse the skins for 24
bours, dry in the ghade, and rub, Stir the liquor again, im-
merse the skins for 24 hours, dry, and rub as before, im-
merse for 24 hours in oatmeal aud warm water, partially
dry in the shade, and finally rub until entirely dry. This
leaves the skin like white leather, and fit for immedinte use.

Never dilute varnish with turpentine, as it kills the gloss.
If too thick, warm it by the stove or place the cap on a
warm iron.

To bend amber, drop it into hot beeswax. After it has been
immersed for & few minutes, remove it, and, holding it be-
fore the fire, bend it to the desired shape.

AGRICULTURAL MACHINERY.

Wz extract from Knight's ** New Mechanical Dictionary,"*
this week, s series of engraviogs of various agrigultural im-
plements, which doubtless will prove of vimely Interest to
farmers. In Fig. | are represented several forms of

CULTIVATORS,

under which heading msy be included harrows, grubbers,
drage, shovel plows, and like implements. The A-shaped
harrow, a, 1s well adapted for new ground and in fields where
there are occaslonsl obstructions, The rear corners may be
rondily ralsed by s hooked stick, so as to allow it to pass a
stump without swerving the tenm, Better still is & bow of
hickory, ns shown st b,  Another mode of affixing handles
Is exhibited at o, Wilkie, of Teddington, Scotland, was the
Inventor of the cultivator proper; he devised the plurality
of shares, the expanding frame, and the caster wheel, His
cultivator 15 shown nt &, The share frame is #o suspended
from the traction frame ns to be raised bodily,by a parallel
movement, by means of & single lever at the rear, The
teeth are prongs curved to enter the #oil obliquely. Finlay-
son's culivator, ¢, 1. §s made of iron, and the prongs nre ar-
ranged on parallel transverse bars of the frame, which is
supported on & caster wheel in front and two wheels at the
rear. ‘The depth of With iy regulated by a lever, which s
counected Lo the carrisge of the caster wheel #o ns to ralse
the apex of the frame when the lever i deprossed, and con

sPubilished to numbers by Messrs, Hurd & Houghton, New York city,
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versely. Wilkie's horse hoe and drill harrow, g. has & cen-
tral fixed share and adjustable side shares, which are expan-
ded or contracted according to the state of the crop or the

Fig. 1.
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soeding and manuring the Iand. All kinds of grain and seeds
may be deposited at any required distances apart and at any
depth, either with or without manure. The machines are
constructed of various widths and made to deposit the seed
in rows from 6 to 15 in number. Fig. 4 is a form of hand
drill, mounted upon a stock resembling thatof a single shovs)
plow. Forward is a hollow tabs shod with & share and
loading the grain from the box, 1. A share following turny

Fig. 4

width of the balk. Following the shares iss frame with
harrow teeth. Either the share or the harrow teeth may be
removed, and the remainder used separately. The depth is
adjusted by the caster wheel in front. % shows another form,
somewhat modified. In Fig.2, a is Colman’s cultivator, and

Fig, 2.

English Cultirators

that below it is known as a skim ocultivator with a long,
curved, flat share, whose depth is rogulated by a crank and
gorow.

GRAIN DRILLS
were invented by the Chinese, ages ago. Their machine is
Fig. 8.
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Englioh Grain:Drills
nothing more than s wheolbarrow with s hopper for the seed
and throe spouts by which the seod reaches the ground; it
thus drills three rows at a time, Fig, 8 is an English grain
drill, adapted for performing all the various operations of

Single-Rowe Dnill

a farrow upon the sown graln, and the wheel, B, following,
compnots the sol] upon the seed. Fig, 4 1s s

LIQUID MANURE CART,
which conslsts of & tank on wheels for the conveyance of
liquid manure, to a field, for distribution, It is made of
boiler iron, riveted, and is filled by mexns of & voriable puwp

Fig. 5.

Ligwid-Manwre Cart.
and bose, shown in position. The tauk is hung up:n centers
80 88 to remain level on inclined ground. Fig 6 ss ma
nure drag, an implement with hooked tines for Lauing ma
pure over the surface of the ground. Itis gaided by rear

Manure-Drag
handles, and & lever is provided, to hold the tines in action
or release them at will. A
MECHANICAL COW MILKER

is represented in Fig. 7. This is
constructed on the principle of
the breast pump, with cups for
the several teats. The elastic
cups communicate with the coni-
cal chamber of the diaphragm
pump, the piston of which is
worked by the handles. The milk
is discharged by a spout into a
pail beneath, Fig. 8isa

HAY ELEVATOR AND CONVEYER
by which hay, lifted by the horse
fork, ls conveyed to distant parts of a barn or mow. It con
sists of a carringe traveling on & fixed rope and resting on
rollers as shown. To one portion of the carriage is sifixed the
standing part of the holsting rope, which passes down through

Fig. 8.

Hay Dvn.n' and Conveyor.
a pulley attached to the fork, and then to another p
tho carriage. A gulde line is also attached to the lov
ley. The fork, full of hay, 1s first holated & &

tance, and then,

by slackening the guide line, continued pull
ing on the holsting ropo draws the carriage along the 0%
rope to the desired polnt of unloading, ' '
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l‘ll‘;l:‘:: I!qhno(o ‘;-d Exporimontal Radlometors,
(At the soirdo of the Royal Roclety, Burlington House,
_)Pﬂ‘ 5, 1876, Dr, Willinm Crookes, F.R.8 , otf:,) oxhibited
his new dovices for lllustrating various phenomens con-
nected with the repulsion resulting from radiation.

I, The torslon balance. A light beam having 2 square
inches of pith at one end is comented to & very fine fibsr of
glnss stretohed horizontally in s tubs, one end of the fiber
being connected with a torsion handlo, passing through the
tube, and Indicating angular movements on n graduated
cirole. The whole is enclosed in glass and exhaustod as
perfectly as possible. A welght of 1-100th of & grain is so
arranged that it can be placed on the pith or removed from
it at pleasure. A ray of light from a lamp, reflected from a
mirror in the center of the beam, shows the slightest move-
ment, When the reflocted ray points to zero, a turn of the
torsion handle In one or the other direction will raise or
depress the pith end of the beam, and thus cause the index
ray to travel along the sonle to the right or to the left, If a
small weight is placed on one end 8o as to depress it, and
the torsion handle is then turned, the tendency of the glass
fiber to untwlst itself will ultimately balance the downward
pressure of the weight, and will again bring the index ray
to zero. When the welght of the 1.100th of s grain is
placed on the pith surface, the torsion handle has to be
turned 27 revolutions and 358°, or 10,078 altogether, before
the beam becomes horizontal. The downward pressure of
the 1-100th of a grain is therefore equivalent to the force of
torsion of the glass thread when twisted through 10,073°,
One degree of torsion gives s decided movement of the index
ray of light, a torsion of 10,073" balancing the 1.100th of a
grain, while 10,074° overbalances it: the balance will there-
fore turn to the 90-100,000,000th of a grain. Weighed in
this balance, the mechanicnl force of a candle 12 inches dis-
tant is found to be 0'000444 of & grain,

2, The turbine radiometer. In this radiometer, the
vanes ara black on both sides, and are inclined at an angle
like the sails of a windmill instead of being in a vertical
plane. The instrument is not sensitive to horizontal radia
tion, but moves readily, in one or other direction, to a candle
held above or below. '

3. Radiometer with the vanes blackened on both sides,
showing rotation in either direction according to the way
the light falls on them.

4 Radiometer showing the very small amount of residual
air which is present. The vanes of the radiometer move
past a piece of pith suspended by a silk fiber. Rotation with
great velocity scarcely causes sufficient motion of the resid-
ual air to move the suspended pith,

5. Radiometer showing rotation of the glass envelope
when the vanes are held in fixed space. The radiometer
carries & magnet on its arms, and is floated on water so as to
be free to move. The vanes are held stationary by an out-
side magnet. On allowing radiation to fall on the black
surfaces of the vanes, the glass envelope rotates.

6. Radiometer having inside it a platinum spiral. The
repulsion of the white and black surfaces is equal when the
spiral i8 below redness. Above a red heat the black is
repelled more than the white, anc rotation takes place.

7. Radiometer with one vane counterpoised by a mirror,
showing method of keeping the steel point from falling off
the cup.

8. Radiometer constructed of metsl, showing reverse
movement on cooling,

9. Bar photometer, sbowing the method of balancing one
light by another.

10. Heat engine. A turbine radiometer, having ice be-

low and hot sir above, working by difference of temperature.

Sir John Tyndall,

Professor Tyndall, it is reported, has been offered a bar-
onetcy, and his friends are anxious that he shall accept the
honor. Itis a graceful act on the part of the British gov-
ernment thus to recognize the labors, of the eminent investi-
gator, but we think that it will add nothing to his glory.
The aristocracy of scientific discoverers and workers is supe-
rior to one involving mere social precedence; and a man who
by dint of persevering labor has attained a lofty place in the
former stands far higher in the estimation of the world than
does any member of nobility, however exalted his rank.

GoLD can be spplied to glass by mixing it ina powdered
giate with mucilage and adding a little borax, so that a
paste is formed. Having been painted with this compound,
the article is heated in an oven. This burns the gum, while
the borax vitrifies and so fixes the gold.
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NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED SIGNAL LANTERN,

Georgo J. Cave, Elizabeth, N.J.—This Is an arrangement of con-
centrio sholis nod colored glass tubes, so combined that the me-
chanism may bo roadily and quickly adjusted, by a rotary move-
ment, to display a white light, a red light, or a green, or other ur
rangement of colors, and which shall have no projecting arms,
bandles, or lovers to be o the way.

IMPROVED POUKET BOOK FASTENING.

Daniel M. Read, New York city.~This lnventor has dovised two
{ngonious fastenings for pocket books. The firet consists of a cor-
rugated basoe plate, between which and a slmilarly toothed spring
cup plate n double cateh hook engagoes.

IMPROYED METIHOD OF JAPARNING BUTTONS, ETCO,

Oharles M. Rhodes, Taunton, Mass., nesignor to M. M, Rhodes &
Bons, same plaoe. —This fmprovement In the art of Japuoning
small articles coosists In rotating the painted articles over a fre,
and 1o contact with the produocts of the combustion thereof,
whereby the articlos are separated, and thelr ocoating Is dried,
preparatory to baking them.

Srientific Amevican,

IMPROVED ELASTIC TRACKE JOINT.

Bopjamin Franklin Rea, La Fayette, Ala —This conslats of n
collod spring fastened botween two seotions of the trace by nt-
tnohlog one ond to ench. TInside the coll nro a couple of lnks, also
oonnoeoted to the trace gection, so that, when the spring has beon
oxtondod ng fur a8 18 desirble, they come Into notlon and take the
stenin off the spring. The spring I8 conneoted to a ring at ench
ond, nud the Mnks connect with the traoe goctions hy & sorow puss-
ing through the ring and drawlog the rings ngalnst the traco
soctions by the lHokas,

IMI'ROVED SHOE FASTENING.
Conrnd Mayrels, Beardstown, Ill.—At each side of the opening i
fine wire Is longitudinally fastened. Metal clasps then attach tho
Lo parts togocher,

IMPROVED TRUSS PAD,

Obarles I, Warner, Homer, Iowa.—This s an fmproved pad for
trusses for the cure of hernin ; and it conslsts of a pad connected
:‘o‘t;:w buse plate of a ball-and-gocket Jolot, and guitable detalning

avioos,

IMPROVED COMBINED TOF AND WHIRLIGIG,

Rouben N, Garrett, Ballston Spa, N, Y.—In using the topns a toy,
u top-shaped head I8 placed loosely upon the end of a pin, nod tho
cord Iy wound upon the sald pin, within the fork of the usunl top
handle. Then by pulling sharply upon the cord, the pin and the
hoad will recelve a rotary motion, and the head will be thrown from
the plo, nnd will spin upon the floor. In usiog the top as a whirll-
Klg, the cord Is wound upon the pin, withia the fork of the handle,
and by pulling upon the cord the pin and the head will recolve a
rapld rotary motion.

IMPROVED LIQUID COOLER.

John Downing, Binghamton, N. ¥.—This consiats of an loe ohest
in which are secured a geries of jars. In the case of a water cooler
the inlet pipo of the first jar s connected with the water supply
pipe, and the outlet pipe of each preceding jar is connected lwith
the fnlet plpe of ench succeeding jar. The outlet pipe of the ast
Jar {8 connected with the discharge pipe. By this arrangement the
water 18 drawn from the last jar of the serfes, which is immedintely
replaced by partinlly cooled water from the next jar,and g0 on, the
the water from the reservolr enteriog the first jar, so that cold
water can be drawn almost continuously.

IMPROVED CLOTHES LINE.

Elins Stillwell, Rockwell, Mo.—The invention relates to menns
whereby o olothes line may be gradually run out from a given po-
sition convenient to the person engaged in the washing operution.
This 18 done s it receives the garments that are to be dried, so that
the washer may not be required to go far from the washroom in
order to hang the clothes. It also relates to a mode of tightening
the line and protecting it from the weather. Eadless lines are cur-
ried over two rollers, at a suitable distauce, one of which is provid-
ed with a crank, by whose aid the lines may be caused to travel
baok and forth,

IMPROVED PAPER BOX.

Charles A. Whedon and Asbury S. Whedon, Cranford, N. J.—
This invention consists of a bandbox, constructed in a simple way
of two pleces of paper, and a stand for tbe hat, which is also con-
trived 80 08 to be made and attached in @ manner to economise the
cost of construotion, and to facilitate its use In a folding box.

IMPROVED HAT HOLDER.

Williamn H, Hampton, Suray, Va —The invention relates 1o a
mode of securing o hat in church, go that the owner will no longer
be compelled to hold it in his hands, place it on an uancleanly floor,
or take up room on the seat with it. It consists {n applyiog to the
back of the pew & wire holder that is capable, by & rotary move-
ment, of being carried under the seat, the bat belog thus out of
the way and not at all liable to become solled or injured.

IMPROVED SIGN PLATE.

Julius Ceesar, New York city.—This is an enameled dooror other
plate that is secured to & metallic border frame and attached there~
by to the door, without requiring the direct passage of the fasten-
ing bolts through the plate.

IMPROVED BALE TIE,

William Carson, St. Loms, Mo.—This is an improvement in buck-
les formed in two parts, one of which {s provided with a tongue to
fit in a corresponding noteh in the other part. They are adapted
to be locked together, and also readily disengaged by raising one
part vertically off from the other.

IMPROVED LOCKET.
David Untermeyer, N. Y.—This Jocket is composed of pivoted
parts, one holding a picture on both sides, and baving opposite
rims that fit over and enclose the pictures.

IMPROVED PROCESS OF PRESERVING DURIAL CASES, RETO,

Albert T. Bleyley, Conception, Mo.—This consists In coating
wooden burial cases with & composition of glue, alum, saloratus,
saltpeter, common salt, bichromate of potash, and water, applylog
thereto a second coating of glue and bichromate of potash, and a
third coating ot shellac, alcohol, and bichromate of potash.

IMPROVED AUTOMATIC HEAT REGULATOR FOR FURNACES.
Alvin O. Norcross, Boston, Mags.—This consiats of one expanding
and contracting part, and another non-expandiog part, so placed in
the furnace as to be subject 1o the heat of the furnace for working
the regulator by the expanding and contraoting part as the hout
rises and falls. The part pot required to expand is located within
a tubular expandiog part, having provision for & current of air to
flow tbhrough it from outside the furnace to keep the other part
from heating. The object is to enable a metal rod of ordinary ex-
panding and contracting qualities to be used whore a substance of
non-expanding properties has been heretofore required.

IMPROVED HORSESHOE

Henry Gourdier, New York city.~This horseshoo s 80 construe-
ted that the calks may be readlly replaged with now ones when ro-
quired, and tho calks will be held securely lo place whon tho shoo
18 In use. Tho tongues, formed upon the bases of steel heel
calks, and haviog projecting forward ends, ure boveled and slotted
to recelve screws, and are caused to enter slots In the same place
with the lower surfaoces of the shoe.

MACHINE YOR OUTTING STAMENS FOR ARTIFICIAL FLOWERS,

Ambrose Giraudat, Neuvy (Norwood P. 0.), N. J.~This ls an fn.
proved muohine, including n yeries of long, straight knlves, for out-
ting threads into sultable lengths for the stamens of artifiolal How-
ors. It cuts the threads evenly and does it work rapldly,

IMPROVED SHOT CARTRIDG K.
Thomas Wilkinson, Brooklyn, E. D, N. Y. — Thiz s formed
by placing perforated shot upon sots of wires befween two wads,

IMPFROVED THILL COUPFLING.

Lovi Moor, Baraboo, Wis., assignor to himself and Wiltls I, Riob,
of same place.~This is an improved device for conneoting thill
and poles to the axles of vehioles, 50 constructed s to enable the
thills or pole to be easily and quickly detached without the use of
any wrenoh ortool. A spriog bar, provided with & point noda tat.

tened bolt, is combined with & thill iron provided with the hole, and
a perforated and slotted lug formed upon the yoke of an axle olip.
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IMPROVED HORSE BOOT.
Jowoph Fonnell, Cynthinns, Ky ~This s formed with o pandded
upward oxtension, nnd provided with a steap and rubber tube to
buckle around the heol of the hoof, The pandded upper part Is con=
nocted with the lowor purt by flexible steaps made flaring upward
nnd downward, and provided with a padded strap to buckle araund
the fotloek,

IMPROVED MAIL BAG,

K. Walter Itoberts, Troy, N. Y.~~This Invention fsan improvement
in tho olass of mall bog looks, whose distingulshing feature isn chaln
or flexible atrap, provided with s sorios of bolts or hangers, for on-
ghglog with n weries of siuples or keoperd, The improvement con«
slnts lo providing the bag-locking chain, formed of fiat links, having
bangers, or bolts, Inoronsing in length seriatim, with an extension
in the form of a leather pull-plece, which projocts from the pooket
{0 tho flap of the bug. Another part of the Invention Is the con-
struction of the sliding lock bolt, to which the aforesald ohaln I8
uttached, whereby an addross card, indicating the destioation of the
bug and the place from which it was sont, 18 secured In place.

IMPROVED METALLIC SEAL,

Alphonse Friedeick, Brooklyn, N. ¥.—This putent covors certain
Improvemeonts upon the maetallie seal for which letters patent were
granted to the same inventor, March 14, 1576, To moke the seal more
gocure, one of tho disks Is provided with a projecting eye or 4 per-
forated ear, through which perforntion the ends of o shaokle wice
are passed before twistiog them nround the stem. This confioes
the branches of the shackle wire at the edge of the button, with
continuous ring of metal, and obvintes the possible sepuration of
tho thin purts of metal forming the flange, and thus preventa the
opening of the sald flange by pulling apart the branches of the
shuckle wire.

IMPROVED LIGHTING ATTACHMENT FOR ALARM CLOCKS

Frank Fisoblein, Jorsoy City, N. J.—This is s device for lighting,
simultuncously with the release of the alarm, o candle or lamp ; and
it consists of the connection of the alarm mechanism of nclock
traln, by o falerumed and spring-ncted friction lever, that, on its
relense, ignites & mateh secured by sultable supporting aud gige
dovices nbove the candle er lamp,

IMPROVED COMBINED CALENDAR AND TIME PIECE

Miner H, Paddock, East Clarkson, N, ¥.—This invention relates
to the improved construction and arrangement of o calendar in u
time piece, s0 combined therewith as to Indicate the day of the
week and month and the month of the year. The improvement
consists in making the calendar devices independent of the effect
of the main spring, so that, instead of being operated theroby, they
aro actuated by the band of the operator, through the winding
stem In the act of windiog, by means of which arraogement the
fact of the winding of the watch Is indicated upon the dial face,
and the question as to whether the wateh has been wound or not,
15 easmly nscertnined by reference thereto. The Improvements also
gorye to simplify the operating parts of the calendar, and conse-
quently render its construction cheaper and (ts operation more re-
liable.

IMPROVED WHIP FERRULE,

Dexter Avery, Wostfield, Mass.—~This improved whip button I3
constructed with the bralded, wovon, or knitted cover of thread
turned or folded over the ond of the mold into the hold for the
stock, 20 a8 to make a better finish of the ends than is made when
the button is covered after beicg put on the stocks, and also to
make finished buttons independently of the stock.
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NEW HOUSEHOLD ARTICLES,

IMPROVED FIREPLACE FENDER.

Henry C. Wesson, Fulton Station, Ky.—This fender is contrived
to disconnect at the middle or thereabouts, and swing open, and
also to fold up against the jambs in a compact manner out of the
WAaY.

IMPROVED CURTAIN FIXTURE.

Michael Haughey, St. Louis, Mo.—This isa curtain fixture that
is made without the use of springs. It consists of & curtain roller
to which a welghted band is applied, that raises the curtaln, while
a weighted pawl, locking into a ratehet of the roller shaft, secures
the curtaln at any bight,

IMPROVED ROCKING CHAIR.

Wm. E. Buser, Chillicothe, Obio.—This Improvement relates to
the application of an improved fastening or means of connection
between & rocking chair and the base platform upon which it is
supported and vibrated. The fastening consists of a slotted plate
attached to the platform, & book or arm atiached to the rocker and
working In the slot of sald plate, aod a spring arranged to bear up-
on the said hook or arm. The slotted plate attaches the chair to
the platform, and alzo holds it in proper position thereon. The
spring tends to bold the chair seat level In that It counterbalances
the weight of the back, which would otherwise cause the chair to
assume an inclined position. It also assists in giving the chair an
casy rocking motion.

IMPROVED VEGETABLE STEAMER.

Elias Stangeland, Rock Dell, Miun.—This invention relates to a
furnace and steaming apparatus for cooking graln, roots, ete., for
cattle, also for heatiog water, It Is designed for the use of farm-
ers, livery stable proprietors, and others haviog the care of stock.
1t is portable, the several parts may be easlly detached and put to-
gother, and the consumption of fuel Is very economical, while the
steam s so applied as to speedily produce the desired effect,

IMPROVED TACK HAMMER.

Willis C. Avery, Wallingford, Conn.—This consists of a tack ham-
mor with a wedge-shaped pene end, haviog a dovetailed groove di-
minishing In width and depth from the body of the hammer toward
tho sharp edge of the pene.  This offers a ready means of sticking
he taok in, previous to driving it, without using tho fingers.

IMPROVED TILTING CHAIR.

Alanson 8. Cushing, Buffalo, N. Y.—This is mainly a novel ar-
mngemoent of langed hinged plates, rubber blocks, and springs, the
whole forming a convenient and desirable device for pivot or scraw
ohalre,

IMPFROVED FIREFLACE HEATER.

Samue! Musser, Beaver Fallg, Pa.—This invention relates to cer-
tain tmprovements in that olase of fireplace beaters which have n
hot alr chamber in the rear, which fs employed in connection with
n flue nnd reglstors for beating the upper rooms of a butlding. The
(nvention consists in the particular ction and arrang

of tho parts wheroby the construction is simplified and a more
eoonomion! use of fuel obtained.,

NEW TEXTILE MACHINERY.

IMPROVED WEFT FORK.
Calob H, Warflold, Whitinsville, Mass.—This is a novel construe-
tion, whereby the fogers are readily soldered to the arms (o holes
them

connected with & grooye, so that a cheap method of
is obtalned. They oan be readily be taken out by the appli
of & hot tron, and others put In,

i,




KINO AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.
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IMFROYED REVERSINLE LOOK.

Bdwin A. Kimball, Danville, Ill.—Tn this device the latch sorves
aleo ws & look bolt. The Invention consists (n comblning with & key-
holed case and sbouldered bolt & double aoting guard, plvoted cen-
trally 10 & recess of the bolt, baving portions thereof curved and
provided with projecting teeth, so &s 10 enable the same koy to look
the boit, no matter in whioh dircction It may be turned.

IMPROVED MOURING HOOK,

Nols B. Johnsen, Chelses, Mase, ssignor to himself and George
W. Ganoaway, of mwme place.~The favention consists in tongued
notohes formed In the parts of the hook at thelr shouldors, and the
grooved shoulders or projoctions formed upon sald parts at thelr
polnts, to adapt tho parts of the hook to tnterlook with each other,
To open the hook a spring key Is withdrawn, and the eyes slipped
around upon one of the arms of a poar-shaped thimble, whiok allows
the parts of the hook to be drawn wpart,

IMPROVED VENICLK SI'RING.

Thomas Alsop, Bikbart Olty, 1L-This consists in combining a
ratohot and pawl with spriogs arcanged on shafts and attaohed at
thelr inoner onds to looso sookots, The prossure of the wagon body
upon the lover arm i transmitted to the spieal spring and through-
out the full length of the same to the xed sooket, the spring being
oalled gradually but entirely into setion, avolding thereby any vio-
lont shooks and producing the ensy and elastio piay of tho springs.

IMPROVED VEXTILATING CARRIAGE AND CARRIAGE TOP,

Eura Marsh, Newark, N, J.—This Invention proposes to make
closo carriages in such a wany that fee=h alr, in aoy desired quantity,
may be admitted, nod the foul alr allowed to eseape,  The lnven-
tion consistsin a oarringe body, bhaving Its front top bar and posts
wade bollow or tubular, and provided with the opening to admit
fresh alr to the carriage body. The latter 18 also provided with an
alr space, made by loterposing a sheot of straw board betwoen the
upholstery and the walls, through whioch they are formed, The
second Invention includes a shield made (o two parts, in which are
Flass panes connected Lo the msh board by swiveled eyos, 8o that It
may be adjusted to any angle, according to the relative position of
dash and top. Another new feature Is a frame arrangod in con-
neotion with the dashboard to hold a rug which is adapted to serve
asa foot warmer,

IMPROVED DRAPT REQUALIZER.

Alexandor Meharry, Ploasant Hill, Ind., sssignor to himself and
Willlam Brown, of same place.—A bar is pivoted to the tongue,and
to its ends are attached small chains which are secured to hook
bars. From one hook bara cbain passes to a pulley on the axle,
along the axle to another pulley on the tongue, thenoo to another
pulley on the axle, and then to the other hook bar, To each hook
bar a whiffietree is attached. By this construction the polnts of
draft attachment are close to and upon a level with the forward
ends of the plow beams; and by adjustiog the position of the pulley
on the tongue with respect to the axle, the weight of the tongue
may be wholly or partly taken from the horses’ necks, as may be
desired.

IMPROVED WAGON BRAKE,

Jacob Hamelback, Hopewell, Ohlo,—This invention relates to
certain improvemonts in that class of wagon brakes in which the
back lashof the neck yoke and the forward movement of the ve-
hicle when the team {s stopped serve to apply the brakes. The fn-
yvention consists In the particular construction of deyioes connect-
ing the brakes with a sliding collar, to which the neck yoke is
counpoted ; in the use of a ratchet and pawl, arranged to auto-
matically hold the brakes applied, and to automatically release the
same upon the stacting of the team. Italso consists in the pecu-
liar construction of devices for preventing the application of the
brakes while backing.

IMPROVED BARREL HEAD,

John W. Sasscer, Jr., Horse Head, Md.—This invention contem-
plates the manufacture of barrels with heads that may be readily
removed without taking off or loosening a hoop, or impairing the
strength of barrel. The invention consists in making an expansi-
ble barrel head in four pieces, of which two are pivoted to and
over a third, while the fourth plece is employed to serve as an ex-
panding key that retains the head tightly in {ts proper position.

IMPROVED DUMPING WAGON,

Jared Wells, Grand Rapids, Mioh.—The bottom of the body is
made in three transversely pivoted soctions, each of which s con-
nected by a chain to & pulley, and sald chains pass to a shaft oper-
ated by a lever. By turning the lover the sections are tilted suffi-
clently to cause the load to elide from the rear ends.

IMPROVED FIFTH WHEEL,

David G. Wyeth, New Way, Ohlo.—~The object of this Invention
is to provide an lmproved swivel coupling for connecting the front
spring and axle of carriages, wagons, and other vehicles, It con-
gists in the construction of a sectional socket containing a bearing
with two bevels which form a swivel connection between the spring
and axle, and in the means of connecting and securing the parts
together, the whole being designed to take the place of the fifth
wheel and kiog boit as ordinarily employed.

IMPROVED AUTOMATIC GATE.
William A. Baker, Morenci, Mich.—This gate is so constructed
that it may be opened and closed without {ts belog necessary for the
driver to get out of the vehicle. It occupies no space outside of
the line of the fence, and its operating mechanism is raised from
the ground so as notto be affected by snow and frozen ground, and
it eloses directly behind the vehiele.

IMPROVED DUMPING CAR.

George A. Gregg, Quarry, Iowa. —The car Is mounted on two
grooved middle wheels running on the ralls, and a single wheel on
each side running on plank, by which contrivance the car may be
dumped olther mdewise or endwise. The middle wheels aro the
support when dutaping sidewise, and the side wheels when dump-
ing endwise. The sides and end of the box are 8o pivoted to an
overhead support that theoy keep c'osed when the car Is upright,
and open self-aotingly when the car dumps,

IMPROVED YENICLE SEAT LOCK.

George B. Roblson, Locke, N. Y.—~This is an iogcolous lever and
clamp for fastening & soat to the body of a vehlole, in such a way
that the seat cun be readily moved forward or back upon or deo-
tached from the body.

IMPROVED DUMPING WAGON,

Montgomery C,and Heory L. Melgs, Romney, Ind. ~This inven-
tion relates 1o certaln improvements upon the dumping wagon for
which letters patent, No 104,125, were granted to the same Inventors,
July 27, 1875, It conslata in a detachable skid ndapted 1o be attach-
ed 10 the end of the wagon and used as an (nolined way, up which
the losding so00p 18 drawn, by means of n doubletree of greater
length than the width of the wagon, the horses being attached to
the ends thereol, and walking upon opposite sides of the wagon,
The invention also conslsts in guard rails, placed upon the sides of
the wagon to prevent the doubletree from dersoging the dovices
for lifting the bottom sectlons of the wagon. It also further con.
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nists In a support, pivoted to the bottom of the froot end of the
wagon and provided with a notob which, when the ond of the
wagon 1s ralsed, falls upon the reach, from the aotion of gravity,
and supports the wagon in an elevated position so as Lo acoommo-
date the front wheels in short turning.

IMPROVED SAWING MACHINE,

Willlam 8. Saundors, Atlanta, Mo.~This lnvention consists of a
portable sawing machine, contalniog & crank and band wheel con-
trivanoe for workiog the saw by a crank and pitman. The esson-
tinl featuros are & ground hook, for holding and fastening the log,
a helper for holding small stioks, and & shaft and truock whouel con-
trivance to facilitate the moving of the machine from place to
place.

IMPROVED CAR MAT,

John W, Groat, N, Y.—The object of this fnvention Is to fur-
nish an (mproved mat for the floors of cars, salooos, and other
places, which shall bo stmple In constraction, strong, firm, and du-
rable, and at the same time capable of belog made very ornamen-
tal, This mat s formed of strips of wood whioh, by screw bolts
carried diagonnlly botween corner pleces and a flanged oenter pleoe,
are securely fastened In place,

IMPROVED IAND CART.
Josoph M. Jonos, Parls, Ky, ~This Inventor combines the body
of a hand cart, n ornnked axle, and an elliptic spring, the lattor
resting on the sliding frame, while the omnked axle supporu it
Heo Is thus onabled to apply the spring to take up the shock of Jars
and Jolts without Ifting up the body too high above the whools.

IMPROYVED AUGER,

Willlam H ©. Smith, Pawtucket, R. L.—This I8 an improved
hollow auger for boring woodon conductors, belog 0 construoted
that the wood I8 obipped up to allow It to fall down through the
wugor without ologglog, Bits of different size and hight uro usod,
and there s & new way of attachiog the bit to the auger by side
projections, grooves, and a fastening scrow,

IMPROVED CIRCULAR BAWING MACHINES,

Jamos T. Baggs, Nridgeport, O.—This Invention consists of an
Improved arrangement of contrivances for automatically adjusting
the tiiting table Interally at the same time and by the same opera-
tion that it Is tilted, the lateral adjustment beiog to shift the saw
slit #0 a8 to compensate for the misplacement of it relatively to the
saws, caused by the tilting. The invention also consists of a novel
contrivance of the apparatus for adjusting a couple of saws on an
A-haped frame, whereby both saws may be adjusted simultane-
ously, or elther independently of the other.

IMPROVED DUMPING WAGON,
Samuel B. Steward, Urbans, O.—By operating a lever or pinion,
a shaft secured in the frame meshes into a curved rack attached to
the forward part of the body. This raises said portion of the body,
when, by sultable devices, the ond board may be released and the
contents discharged.
IMPFROVED SHUTTER AND DOOR FASTENER.

Thomas B. Rogers, Jr., Brooklyn, assignor to Max Hallhelmer, of
same place. — A couple of bars, of unequal length, are joined to-
gether at one end. One is joined to the window and the other to
the window sill, so that they swing with the blind. At the Joint of
the bars is & clamp by which the joint can be readily made rigid to
fasten them and hold the blind in any position ; and besides the
clamp, there is a stud which drops into a rocket in the sill to fasten
the blind shut,

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED NAIL EXTRACTOR.
Lorenzo D. Browne, Shawnee, Oblo,~This consists of an aux-
fliary claw mounted on the top of the ordinary cluw bar in such a
manner that it can be used when the spike 18 too high for the main
claw, and can be swung out of the way readily when not required
for use.

IMPROVED FRICTION CLUTCH.
Bdwin F. Willlaws, Bald Mountain, Col. Ter.—This invention
consists of brakes which are drawn against the face of a disk
wheel by wedges moved by a sliding head on the shaft, in turn ope-
rated by the levers,

IMPROVED LEATHER-SKIVING MACHINE.

Edwin B. Stimpson, Brooklyn, N. Y.—~This Is a machine by
which thin, Ught, and soft leather can be readily skived in pieces
of any form. It consists of a table, which can be revolved and
turned {n any direotion, and also raised and lowered at will, over
the centrnl portion of which is a rotary skiviog cutter, a rotary
preeser, and a rotary guide for the leather. The Jeather is placed
on the table, and the Intter turned or moved sbout so as to pass the
margin to bo ekived under the outter. The work {s effectunlly and
rapidly performed on leather of any thickness, quality, or condi-
ton.

IMPROVED MAGNETO ELEOTRIC MACHINE.

Thomas W. Livingston, Alnsworth, Iowa.—This invention con-
sists of stralght magnets with alternating polarities, and wire coils
wound in one direction, combined with a revolving shaft baving
at both ends as many radial arms as thero aro magnets. The shaft
Is provided with a commutator in connection with conducting
springs, attached to a pivoted lateral block set by a lever into a
notched plate for produciog currents of uniform or reversed po-
larities,

IMPROVED CAR COUPLING,

John H. Lands, Relgelaville, Pa.—This consists of a pivoted link
that is rised from the top side or piatform of the car by a laterally
swinging link frame, The Iatter Is retained in position by a sliding
guard plece with front plate until pushed back on the approach of
the car to bo coupled, 80 #s to drop the hink over a coupling hook,

IMPROVED CAR COUPLING,

James B. Smith, Hepworth, Ontario, Oan.—This invention re-
Istes to cortaln Improvements upon the car coupling for which
letters patent were granted to the same Inventor on October 28,
1875 ; and It consists in the improved attachment of the drawbar
to the oar. Tho rear end of the drawbar Is recessed, and {n the
recess is armnged & box over which the drawbar slides, whioh box
swipgs on a vertical pivot and constitutes the connection with the
car. Upon each sido of this slidiog box and arranged In the re-
oessed drawbar are disposed Independent springs, which
ment onables tho buffer spring to be made stronger or lighter than
the draw spring, as may be desired.

IMPROVED NUT LOCK.
George E. Jordan, Angola, Tod,—This inventor proposes a con-
tinuous strap or plate with sloty or recesses for soveral nuts, sald
plate being secured by washers and keys at the ends.

IMPROVED GOVERNOR FOR ATEAM ENGINES,

Christ Ackermunn, Young Amerion, Mion.~This Improvement
oonsista In the peoulinr consteuction of parts whereby the connec-
tion between the valve and the balls of the governor is broken
whenevor the belt breaks and the balls drop, so that the valve au-
tomntionlly closos ns soon as the aceldent occurs, und the spoeding

of the machinery ls prevented by cutting off thoe steam,

[May 13, 18%6.
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IMPROVED BOAT -DETACHING HOOK,

Robort MoMaugh and Arohibald McMaugh, Bt Catharine's, Oun.
ada.—This conatats of o pair of hoolo, surrounded at the middie by
s pivoted loop which ordinarily holds them closed. The loop Iy
bold in place by & pin entering one part of the hook and belog held
thore by n spring. A oam arrangement is added, so formed that,
when it 1s turned to bring its lever upward, it may foroe ontward
the spring, withdrawing the pin from the hook and allowing the
loop to be ralsed,

IMPFROVED COKE OVEN,

Sobastian Stutz, Pittsburgh, Pa. —This improvement consists {n
the arrangement of zigeag passages below the bottom of the coking
chamber and upon the sides between the inner and outer wally
whereby a more uniform heat may be maintained, and also in the
omployment of a reservoir for the oollection and utilization of the
WASLO gAsOA,

IMPROVED MAOHINE FOR CUTTING BOOT STRAPS

John B. Plummer, Hornellsville, N. Y.~This Invention Is de-
signed for cutting boot straps, but is applicable aiso for cutting
strups usod (n harness, trunk, and saddle making. Tt consists in &
framowork oarrylng a revolyving shaft baving a leather bolder pro.
vided with a sot of automatically operated clamping fingers or
springy, whioh olasp the leather to n holder, In combinution with a
stationnry knife whiol, ne the leather holdor rovolves, cuts off the
length of tho strap, and a series of stationary knives which sever
the out geotion of leather into a series of straps.

IMPROVED PACKING FOR CARL AXLE BOXRES,

I, Bonedlot, chmond, Va.—This invention relates to means for
packing the axle boxes of cars and other vehicles g0 as to furnish o
gradual supply of lubricating material to the journals, and con-
slats 1o the application of cork or nnrlogous substance, so that ofly
of a liguid oburaotor only ut ordioary temperatures may be as ren.
dlly employed as those that assume a more solld form, and so that
the boxes may be safely manipulated even by uoskilled persons,

IMPIOVED GUARD FOR RAILROAD CROBSINGS,

Lyman L. MoCrea and Robert V., Coon, Troy, N. Y.—This is a de-
vico for preventing horses’ feet from getting caught upon the
spiko hends, or between the rail and planking, at raflrond crossiogs,
It consists (0 a guard haviog one edge formed to fit upon the flange
and into the neck of the rall, and its other edge formed to Nt against
the edge of the planking. It Is concaved upon its upper side, and
provided with a flange and lugs to underlap the pianking and the
flango of the rall between the ties.

IMPROVED DIE FOR MAEING HAMMERS,

Henry W. Kip, Buffalo, N. Y.—This iovention consists of dies
contrived In a novel way for shaping, riveting, and other like ham.
mers, and punching the eyes in a drop press at one blow, and also
partly sepuratiog them from the rod.

IMPROVED BELTING.

John Neumann, Brooklyn, N. Y.—This consists of broad metal
links with notches in the ends, forming loop-shaped projections
for Interlocking. The projections of one are arranged in the
notches of the other, and a couple of pins are inserted and so
arranged that they roll one on the other when the chain bends
around the pulleys. Sliding friction in the connection of the links
18 thus avolded. The invention aiso consists of plates attached to
the sides of the lnk to adapt the belt for grooved pullieys. Sald
plates are =0 arranged as to fit the sides of a tapered groove, and
bave a little flexure in the connection with the links, so that they
accommodate themselves to the sides, These plates are connected
to the links in a simple and {nexpensive manner, which also con-
stitutes a part of the invention.

BUTTON-SEWING ATTACHMENT FOR SEWING MACHINES,

John W. Fries, S8alem, N. C.—This consists of a clamp for holding
the buttons under the needle arranged on a shiftiog plate, which
is worked to right and left alterpately with the operation of the
needle by a little vibrating cam on an elbow lever worked by the
needle bar, and which 18 itself vibrated by the plate which carcies
the olamp.

IMPROVED PUMP,

John K, J, Foster, Horbury, near Wakefleld, Eogland.—This
consists in constructing the displacer in the form of a hollow oyl
{ndrical sheet metal vessel, with a tube running through the same
longitudinally, so that several of the displacers may be piaced
upon the eame pump spear, if desired.

IMPROVED BURNISHING MACHINE FOR BOOTS AND SHOES,

George E. Burgess, Hudeon, Mass., assignor to himself and Waldo
B. Brigham, same place.—This consists of a rotary burnishiog
tool, constructed in conlcal form to fit the beveled sbape of the
edges of shoe shanks, and haviog a bead whioh fits the upper odge.
Tho head at the same time constitutes & gulde, by which to id the
operator in applying the shoe to the tool. A friction pad ls com-
bined with the tool, to afford the heat necessary to the efficlent
action of the tool.

NEW AGRICULTURAL INVENTIONS,

IMPROVED MILK COOLER AND STRAINER.

Charles Weinels, Bloomingdale, Ill.—This is an improved milk
cooler and strainer, by which any quantity of milk may be cooled
in quick and effective manner for transportation, the cooler allow-
ing also the ready detaching and cleaning of the parts. The Inven-
tlon consists of an outer water receptacle, n milk receiver, with
bottom strainer and threaded tube screwing fnto the bottom tube
of the outer receptacle, and of an interior cooling can, with spiral
winding rib, torming the channel for the milk to pass through to
he outlet tube.

IMPROVED BEE HIVE

Caled E. Bost, Davidson College, N. C.— This invention relates to
an improved construction of bee hive designed to give greator se-
curity to the bees from the attacks of moths and millers, and
which shall be more convenient in handling and botter adapted to
promote the health and prosperity of the bees In all seasons. It
conslsts In the construction and arravgement of the eotrance to
the hive for keeping out moths and mitlers, and in & supplemental
upper seotion for the hive, whioh can be taken off or placed on ac-
cording to the requirements of the season.

IMPROVED RAKE,
Glover Hawley, Hawleyville, Conn.—The objeot here is to make
rkes that have become loose upon the handle as firm and strong
asnow ones. A plate of wood or metal, made wider at its forward
end, and with two holes to receive the middio teoth, Is secured to
the handle and head,

IMPROVED WEANTNG BIT FOR CALVES
John H. Bailey and Loufs Loupee, Toledo, Towa.—This is an {m-
provement on the ant-sucking bits for calves for which letters
patent bave been granted to John H. Balley, under date of Novem-
ber 9, 1875, #o that the animal has & better chance to cat and drink
without coveriog up the ends. The lnvention consists of a tubu-
lar suction bit, which {s made of two centrally hinged v
open at the ends, whioh rings are attached to stationary
projecting toward the rear of the bit seations ~
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Feodors attashed to Machines formerly v‘.ﬁfﬁt’:’
ha?nh oterwise,address Invontor, lox 710,8.) .
p Hammor for Sale Choap - 100 I, Head,
nover boon uwed. Also Wate l?clln llrmmﬁm":
Hoad, Used about two years, Addross Kdgar L. Kins-
1ay, Cambriageport, Mass, .

Walrus Loather and Walrus Leath
polishing. Greene, Twood & Co., 18 hr:' r::.“!}. fr“

Patented Invention of real morit wanted—No
notlce taken unless particulars specifed, Address A.
B, H., Siatlon G, New York City.

The Photo-Eograving Co. have been obl to
remove from (2 Oourtlande $t, to a Inrger hulmlo':gt 0
Park Place. Thalr Rellof Plates for Nowspapor, look,
and Catalogue Tlusirations aro rapldly taking the plsce
of Wood Cuts and are unsurpassed, Hoo advertisement
1n another column of (his paper.

Wantod—A Marlne Eogloeer, with some
for partnership to & valuable invention. A great fortune
s offered 1o a spocalative man. Address to J. Ch.,
P. O, Box 20, Bristol, Conn,

8ee Boult's Paneling, Moul
A A e e o o
sample of work, 1, O, Mach'y Co., Battle Creek. Mich.

Use Blake's Dolt Studs for Leathor or Rubber
Belts. Gresne, Tweod & Co., 18 Park Flace, New York.

New 4 H.P,(link) Rogine,§75. Look 8, Taunton,Ms.

For Sale—35 (n.x16}4 ft. Lathe, $400; 81 (n.x10 ft”
d0,,$250; 1810, x8)¢ 1t do,, $135; 15 1n_xx 1, do., $100; 9 fx
Planer, $400; 6 ft, do,, $35; Profl'g Machine, $30; Lin.
coln Miller, $200, Shearman, ¢ Cortisndt 8¢, N, Y.

The Bastot Magnotlo Eagloe for running Sewing
Machines, Lathes, Pumps, Organs, or soy lght Machin-
ory, 1-52 to X borse power. Agents wanted Address,
with stamp, 1113 Chestuut St , Philladeliphia, Ps,

Parties manuf'g Door Knobs 10 Order, send ad-
dress to W. H. Goane, Architect, Chatham, Oat., Can.

Scroll Saw Blndes, best quality, made to order,
and Sheet Steel cut to pattern, by A, Coats, 108 Hester
8t., New York City, Send for List,

For Sale—At n great Bargsio, Grain Elevator,
Hay Press, and War all in I repalr and
good location, Address O A Gleckler, Farmington,Jowa,

Machinist's Tools, second hand, which must be
sold in order to close up an old partnership. For pam-
phlet, giving full description of each tool, address Step-
toe, McFarlan & Co., 214 West 2nd St,, Cincinnati, Ohto.

Baxter Wrenches fit pecullar corners. Prices
reduced, Greene, Tweed & Co,, 15 Park Place, N, Y.

The French Files of Limet & Co, have the en-
dorsemont of many of the leaalng machine makera of
America. Notice samples in Machinery Hall, Centennial
Exposition. Homer Foot & Co,, Bole Agenta, 22 Platt
Bt,, New York,

Yaoht & Stationary Engines, Sizes 2, 4,6 &8 H.P.
Best for Price. N. W.Twiss, New Haven, Conn,

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumscy & Co., Seneca

Falls, N. Y., U, 8, A,

Corrugated Iron—Iron Bulldiongy, Roofs, Shut-
ters, Doore, oto. Moseley Iron Bridge and Roof Com-
pany, Ofiice, 5 Doy 8t., New York, Send for clrculars.

For 2nd Hand Portable and Stationary Bollers
and Engines, address Junius Harrls, Titasville, Pa,

$1.000 for any Churn equal to the “ Prize.,” A, B.
Cohu, 197 Water 8t,, New York.

Centennial Exhibitors, buy your Belting in Phil-
adelphia, from O, W, Arny, 184 North 34 8t., and save
frelght and trouble, Satiafsction guaranteed,

Wanted —~Charge of Weaving Department, Cot-
ton or Saunet, by a practical, experienced man, Ad-
dress A B. C,, I'. O. Drawer No, 8, Greenville, N, H.

Trade Marks (n England,—DBy a recent amend-
ment of the English laws respecting Trade Marks, cftl.
gens of the United States may obtaln protection in
Grest Britadn as readily as In this country, and at about
the same cost, All the necessary papers prepared at
this OMce, KFor further information, sddress Munn &
Co., ¥ Park Row, New York oity,

Gas und Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co., Pittaburgh, s,

Shinglos and Heading S8awing Machine. See ad-
vertisemeont of Trevor & Co., Lockport, N.Y,

Solid Bmory Vulcanite Wheels—The BolidOriginal
Emery Wheel—other kinds umitations and infertor. Cau-
tlon—Our name is stamped In fall on all our best Stand-
ard Belting, Packing, aod Hose. Buoy that only, The
pest 18 tho choapost, New York Belting and Packing
Company, ¥ and 8 Park Row, Now York,

Stool Castings, from one Ib. to five thousand Ibs.
Invaluable for strength and darabliity, Ctrculars free,
Pittaburgh Steel Ussting Co., Pittaburgh, Pa.

For best Prossos, Dics, and Fruit Oan Tools, Bliss
& Willlama, cor, of Piymouth and Jay, Brookiyn, K. ¥,

For Bolld Wrought-iron Boams, oto,, soo adver-
tsement, Addross Union Iron Mills, Pittaburgh, Fa,,
for lithograph , &¢

Hotohldiss & Bull, Meriden, Conn.,, Foundrymen
and workers of shoet metal, Fino Oray Lron Castings
to order, Job work solleited.

American Motaline Co., 61 Warren Bt., N.Y. City.

For Solld Bmory Wheels and Machinoery, send to
the Union Stone Co,, Boston, Mass,, for clrcular,

Hydraullo Presses and Juoks, now and socond
band. Lathes and Machinery for Pollsbing and Buffing
Motals. K, Lyon, 470 Grand Streot, Now York,

Spinning Rings of s Buperior Quality—Whitins.
nuzspumlu lm Co,, Wnitloaville, Mass

For best Bolt Cutter, st groatly reduced prioces,
sddress H. B, Brown & Co,, Nowlilaven Conn.

Diamond Tools—J. Dickinson, 64 Nassau 8t., N.Y.

Temples and Oflcans. Draper, Hopodale, Muss,
All Frult-oan Tools, Ferraoute W'ks, Bridgeton,N.J.

Wind Mill Rights Cheap—Ono county in onch
Blate to give for Introducing the mill, For torms, &c,,
pddress K. 8, Swith Good Hope 11

Scientific American,

les THeY

A. K, will find, on reference, that ths per-
potunl motion absurdity in most of {ts forms Is
discussod n vols. 23 and 24,1, J. will find form-
ul for ealoulatiog the strength of bolloes on pp.
116, 165, vol, 28.—F. W, oan nlokel plate Iron oust-
logs by following the dirootions on p. 205, vol, 44,
Jo B, onn olean marble by the moethod detalled on
P80, voL U2, —J. W H,, J. O. W, C.B, F.J. M,
J. D, R M, and others who ask us to recommend
books on Industrial and sclentific subjeets, should
addross the booksellers who advertise (o our ool
umns, all of whom are trustworthy firms, for cata-
logues.

(1) R, M, C. sayn: Wo have an engine 7}
foches diameter by 20 lnches stroke. Tho steam
ports are 4 x 3 inches, with a 13§ inoh stonm plpe.
Wo use 00 Ibs. steam boller pressure, cutoff at |
stroke, and run at 13 revolutions per minute,
using % to 1 cord hard wood per day. We have
written to a firm in vegard to & governor for the
same, and bhave received a roply that the steam
pipo should be not less than 244 to 3 Inches, as the
steam now has to travel through 134 nches plpe
at the rate of 15000 feet per minute, to keep up
with the plston. Isthis so? A. Tho steam plpe
18 too small If you wish to geot full power out of
the eogine. Under the clroumstances, it seoms

capital | to be large enough, and you oould probably car-

ry & lower boller pressure, and open the throt-
tie u little more.

(2) C. C.E. asks: What time of the year is
best for outting oak timber for fence posts? A,
There 18 some diference of oplolon on the sub-
Joot, but we think the welght of authority is in fa-
vor of cutung the tmber in spriog or autumn,

(3) C. L. M. asks: 1. What proportion has
the foous of field lens of an Huyghenlan negative
eyeplece to the eyeglass, as used in compound mi-

(12) H. M. W.mayn: 1. I am making a
small engine,with a oylinder 134 x § Inohes. What
should be the wizo nnd welght of fiy wheol? A,
Make it 10 Inohes in dinmeter, to welgh 12 or 15 Iba,
2. 1 wish to make s horfzontal boller M Inches In
diameter and 2 foot long, with a flue 8 inches In di-
amoter, using the flue for a Breplace. Would this
louvosuliowent water spaon? A, You, 3 Would
onst fron heads do? A, We do not recommend
tholr use,

(18) J. J, mayn: 1, You state that some kinds
of onet lron becomwe oaschardenod ton bigh degree
by friction nod wear, Is there any particular mix-
ture of oast fron that will become thus casohard-
oned? A, All oast tron caschardens by friction.
The harder the metal s, the more It casehardens,
2. Isthere uny known method of casehardeoiog
elther wrought lron or cast iron by the appliostion
of any substance while lo motion? A. No.

(14) H. P. M., asks: I am making a pair of
cogines with live steam Jackets on cylinders. Is
there any better mode of effecting economy by
proventiong radistion? A, Steam jJackets are ad-
vantageous ln some oases, and in othoers It Is doubt.
ful whether thelr use Is beneficial. Much depends
upon the conditions under which the engine is op-
orated, and more, probably, upon the design and
mansgoment of tho jacket,

(15) L.H. ¥, sayn: 1. Wo often see, in the
morniog and evening,wheo the sky is partly clear,
streaka running to or from the sun, What causes
them? A. They are caused by a portion of the
sun’s rays passing through openiogs in the clouds,
while theadjacent portions are obstructed by the
clouds. 2. Why does more snow fall after sunset
than during the day? A, Thoe heat of the sun re-
tards ita forming. 3. SBome say that a noon mark
for the summeor season will not do for winter,
that the sun s farther west. Is this true? A.
There are but four times In a year In which the
sun will be on the noon mark at noon. Theseare
Apell 15, June W, August 31, and December 24,
The sun Is cither fast or slow the rest of the time.

croscopes? A, The fleld lens bas about doubk
the focal length of the eye lens, and their distance
apart is one half the sum of thelr focal longths.
2. What proportion has the aperture to the focus?
A. The aperture of oach is one balf the fooal
1ength.

(4) W. O. asks: During the first quarter
revolution of the driving wheel of a locomotive
(the wheel pressiog upon the rall), does the point
in the circamference marking the exaot top there-
of move a greater distance forward than tho ox-
act bottom of thesame? A, Yea

(5) W. G. says: I have tried zinc in my
bollers for preventing ipcrustation, and find it
very good. I wind strips of copper around it. |
put in a 3 feet by 10 feet boller about 20 Ibe. In 3 to
4 1bs. ingots. I pul some on the bottom,and some
on top of the flues, near the heads.

(6) M. B. M asks: 1. How much water
would Montgolfier's hydraulic ram discharge at
thespindle valve in ralsing 100 gallons 25 feet above
the supplylng fountain ? A.It would depend on
tho head and the efliciency of the ram. 2. Would
it disobarge any more at the spindle valve to raise
the same amount 50 feot high? A. Yes, other
things belog equal.

(7) J. H. H. says: Our town is situated on
a limestone rock bed, with a river running through
it; and when the water runs over the dam, the
windows and doorsof the houses within & quarter
of a mile of it shake. Is the shaking caused by the
water falling on the same strata of rock that the
foundations of the houses stand on, or by conous-
sion of the air caused by waves, etc.? The fallof
the water isabout 12 feet. A. We incline to the
firat hypothesis.

(8) C. G. B.asks: How much water is evap-
orated froma pond of given area (say 100 by 300
yards) in the course of a year, and how much dally
fn warm weather? A, In geoneral praoctice, the
average evaporation per 24 hours is taken at (%
of aninoh in depth. This only gives an approxi-
mation for estimates. Of course, for any partiou-
lar locality, it must be determined by experi-
meont,

(9) H. F. 8. asks: Would two half circles
of round lron, 1iach in dinmeter, placed (n curved
slots made to recelve them, bear a sudden and
great force, tending to separate two blocks con-
neoted by them, without straightening ? A, Thus
arranged, they would form a very strong conneo-
tion.

(10) I. L. B. asks: 1, What effect is pro-
duced on the temperature of alr by {ts belog com-
pressed? A, Ttisincreased. 2. Is this effect In-
tonsifiod by the extent of compression? If so,
what (s the law? A, See p. 123, vol. 33. 8. How
much oan gir be compressed? A, It s only limit-
ed by the strength and durability of the machine.
ry. 4. What would be the eoffect of heating or
coollng alr, when comproessed, after it is pormitted
to expand? A. Heatlng Inoreases, and oooling de-
oroases, the volume or tho prossure. 5. Has any
automatic device been contrived by which air can
be compressed, 80 a8 Lo give Itan expansive power
of two or moreatmospheres, and where can a de-
scription of such device be found? A. There are
numerous machines of this kind. You can ob-
taln descriptions from nearly any dealer In mu~
obinory.

(11) D, €. B. asks: 1, Is zinc paint as good
a8 oll paint for the outside of 4 boat where It will
como in contact with the water? A, Our experi-
enoce, which is, however, quite limited, {s rather
against the use of zine paint under such ofroum-
stanoes. 2. What s the best composition to use in
cleaning the brasswork on n boat? A, Buth brick
with oll answers very woll, 8. What composition
18 the best to put on fronwork of a boat to glve
it a smooth black surfaco that will last? A Mack

yvarnish made from petroloum is very good,

4. What acircle around the sun? A. These
are called parhella, and aro caused by the sun's
light belng refracted by molstare or frost in the
higher portions of the atmosphere,

(16) H.J. W, asks: Is there any acid that
will burn iron plating as decpas 34 an inchor
more? A.You may trya hotmixture of muriatic
and pitrio aclids with water. We do not, how-
ever, think that any method of this kind will
prove very successful,

(17) J. H. H. asks: Does the virtueof gyp-
sum for fertilizing land consist In the amount of
sulphurio acid combined with the lime? If so,
how cao I determine the relative amount of acid
in two differcnt parcels? A. It Is geoerally be-
lieved that the favorable action of gypsum upon
vegetation is due to the absorbed ammonia which
is ylelded up. Putridity gives rise to the forma-
tion of carbounio acid, which combines with the
lime of the gypsum, leaving carbonate of lime
and sulphate of ammonis. This explanadon of
the efficacy of gypsum-dunging, as it is termed, is
bowever insuficlent. The investigations of Mayer
have shown that in clayey soils the oxide of iron,
etc., affords largerand better combinations with
smmonia than gypsum. The quantity of gypsum
used is about 5 cwta. to the acre, containing and
realizing at the most 2%; cwts. of carbovate of am
monia. Mayer’'s researches, however, show that
{n an acre of fleld land there are 272, and In chalky
sofl 158,cwts, of carbonate of ammonia contained.
According to Liebig's late researches (1883) it ap-
pears that the gypsum gives up to the earth 2
portion of Its lime in exchange for magnesia and
potassa. But it must be borne in mind that pul-
verized gypsum, as well as unburntgypsum, when
brought into contact with a solution of potassa,
sets into a difficultly soluble mass. We must,
then, walt for an adequate theory until the seve-
ral reactions have been more closely studied.

(18)C. R. C. says: I wish to convert waste
silk into its raw state. How can it be done? Be-
ing twisted, it is almost useless. Is there any
chemical process by which the twist may be dis-
engaged and the substances converted into floss?
A. Weknow of none.

(19) C. A. B, & B, ask: How can we makea
waterproof glue, solid and tough at ordinary tem-
peratures, but which can be softened by heat?
A. Melt together in an iron pot equal parts of
pitch and gutta percha; apply while hot.

How can we make artificial camphor, desoribed
by Dr. Ure? A.Transmit the dried hydrochlorio
acid gas loto the artificially cooled essence of tur-
pentine 50 long ns It {8 absorbed. As soon as this
absorption ceases, the compound must be submit-
ted to the action of a freczing mixture of snow
and salt, by whioh It is separated Into two por-
tions, one of which crystallizes while the other re-
mains iquid even at 0* Fah. The production of
the liquid compound Is favored by elovation of
temperature. If tho temperature of the essence
be ralsed to212*° Fah. durlog theabsorption of the
hydrochlorie nold, the liguid compound only s
formed. Both the solid and the llquid are found,
on analysis, to possess the same composition. The
solid body bas been termed hydrochlorate of cam-
phene or of dadyl. It erystallizes In white prisms,
which havenn aromatiosmelland tasto resembling
those of ordinary oampho=. It is Insoluble lo wa-
ter ; aloohol dissolves one third of Its welghtof it
This artificlal camphor melts at 230* Fah,, and
bolils at 820°, nt the snme time undergoing partial
decomposition.

(20) H. L. nsks: How can I make gasoline,
for burning In a stove which I am construoting ?
A. Gasoline s obtained as a product of the dis
tillation of petroleum. It Is among the light-
est olls that come over on the frst application
of heat, its volatility and inflammablo nature ren-
deoring It & dangerous substance In fnexperienced
bands, It would be cheaper and safer for you to

purchase one of tho stoves in question, and with It
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explielt directions for its manipulation, rather
than attempt the construction of one from any
directions that we ocould give you. This answers
po vernl othor correspondenta,

(21) A. B. says: We are osing inkstands
made of zine piate, but the ink will not keep In
them, as the logwood falls to the bottom,and above
is clear water, How oan | remedy this? A. The
common weluls ure not suitable for the construc-
tion of lnkstands, 0o matter what varjety of ok
s employod, Glass vessels are the best and most
eoonomioal,

(22)'8. P, mays: I desire to get a light
(from an ofl lamp or & coal gas lame, that bas no
chemioal activity or sctinlem whatever. | under-
stand that & yellow light has no such activity, and
that photograpbers use a yellow light in thelr dark
rooms without its exerting any apparent effect on
the negative, How can I do this? A. The sotin-
fem of lamp or gas ame Is slmost Imperceptible.
Suoh light Is of itself of & yellowish cast, and does
not require the colored glass you mention.

(28) J.P. O. asks: What chemical will de-
stzoy tinfoll without solling paper or estiog it up?
A. Try mercury.

(24) W. J, F.says: Please give me a form-
ula for protoxide of tron. Can it be made by any
other method than passing dry bydrogen over the
red oxide 7 A, Yes. The monoxide is thrown down
from Its solution as & bulky, whitish bydrate, by
the addition of a little solution of potassa; it soon
becomes brown, bowever, if allowed to remaln In
contact with the alr, by the absorption of oxy-
gen.

(25) C. D. M. asks: Can dynamite be dilu-
ted to n degree that it will lessen its explosive pro-
pertios, 10 that it can be experimented oo by in-
experienced persons without daoger of serious
results, and at the same time retain its character-
istics #o that its actions may be understood 7 A.
Such experiments could not possibly be made free
from danger. The dllution you suggest is not
practicable.

MDERALS, BT0.—Specimens have been re
seived from the following correspondents, and
examined, with the results stated :

D. F. M.—It contalos no siiver.—J.C. H—The
inorganic coostituents of the sample are alum-
ina (considerablc), potassa, soda, lme, and traces
of iron and strontia. It would require a complets
apalysis to determine the organic constituents,
which form a very considerable portion of the
substance,—~W, R. F.—~No. 1 s gum of artocarpus
incisa, We cannot say whether this contalns any
fojurious matter or not ; but maoy of the gums of
the same species have acid and intensely polson-
ous properties. We cannot classify No. 2 without
an analysis. Nos 3and 4 are Florida beans.

COMMUNICATIONS RECEIVED.

The Editor of the BOIENTIFIO AMERIOAN 80~
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

Oun a Telescopic Eye. By J.H. H.

On the American Flag. By C.E.N.

On = Boat Protector. By A. M. G.

On the Confederste Banner. By 8. D.

On Canine Sagacity. By 8. 8. M.

On the Flow of Liquids. By C.

On the Erie Canal. By W, J. A,

On a Picno-Hydrometer. By H. W.

On the Wear of Railway Rails. By J. Lo

On a Torpedo Experiment. By A.B. R.

On & Remarkable Egg By J. Mol
Also inquiries and answers from the following:

B.B—-E.L.L—-A M §5-G.B. E—-P.B.—J K.—

T.B.~N. W.-J. F—0. A-T. R V.- G. W, §—

C.8,C.—H.8. R—-D. 8§,

HINTS TO CORRESPONDENTS.

Correspondents whose (nquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published here. All such questions, when initials
ouly are given, are thrown Into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure ln answering briefly
by mail, if the writer's address Is given.

Hundreds of inquiries analogous to the following
are sent : “ Who makes air pumps? Where can
steam engine indicators be bought? Whose is
the best pressure gage? Who sells detonating
rallway signals ? Who sells plate friction electrical
machines?" All such personal inquiries are print-
ed, as will be obgerved. tn the column of “ Business
and Personal,” which Is specially set apart for that
purpose, subject to the charge mentioned at the
head of that column, Almost any desired infor-
mation car n this way be exreditiously obtained.

[OFFICIAL.)
INDEX Ol:“ !_N!ENTIONS

Lottors Patont of the United States weore
Granted In the Week Eanding
April 11, 1876,

AND EACH BEARING THAT DATE,
(Those marked (r) are relssucd patents, )

A complete copy of any patent In the annexed I,
lncluding both the specification and drawings, will be
furnished from this office for one dollar, In ordering,
please stato the number and date of the patent desired
and remit to Munn & Co,, 37 Park Row, New York ity
Alr compressor rellef, W, F. Tallman..
Alarm, burglar, R, J, Harrison, .,

Alloys, resonant, B, Silliman (r),. .00
Augor, earth, Howard & Wellh. . ....oonivanainces 195,07




lthhi,b- )

Axto fubrlcator, €. B Tihbe
Rattear, A, 1 Lowls, .,
Bale tie, &, D, I'urndy,..
panl thrower, 1. A Palne, o
Yattery, umlc. Waniea e al.......
Peod bottom, Brtel & Krieger..., |
Palt eonpling, C. Morgwn.........
Niasting compound, J. Coad...... .. et
Poller eleaner, J. 1, Lloyd...... RN ee
Poller, steam, W, 8, Royvolds,, D
Wollor tabe soraper, R, Lapham
Boot ant ahon how), C, Jensen, ...

Noots, making, I, A Sutheriand, ...
Tottle stoppor, M. J. Hioden....
Notile aap for acrated Nquid, J. Edwards,
Box faxtenor, C. H, Riepe. ol
Breastoin fastentng, O, O, Hoed .
Brofier, W, F. Atherton........
Drash, fountain, B, G. W, Parks.
Bockle, W, T,
Buckle plate, belt, J, R, Swith, .
Bullding, Areproof, 8. Myer»
Datton fasteaning, 1, 10, W Illluu-
Calendar, cadblret, F. Zernook
OAlf woaner, A, M, MolLeran. Ve 48
Canal 100K, W, ROad .. ooovuviies sorisnninnn saes
Cane and reat, combined, K, Matteson.,..
Canlster, K. Norton .
Car drake, G, Marsaville.....
Car bpake, electromageetio, P'. V. Conover,
Car conpiing, R, D. Chatterton. ..
Car coupliing, M. Gocrman N
OCar coupling, P. S Baldemwan. . ... .
Car coupling, W. G. Smoot
Car coupling, 6. Utley...
Oar coapling, G. W. Wilson,
Oar elevator, H. Arden (1), SRR
Car olliog cape, pit. J. W. C n'mrr,... , -
Car pole sttachment, horse. S. A Othy, ... ......
Oar poles, atiarhing street, Homm ef 0l
Car truck, D, Rutherisnd veosve
Car wheel, chilled, W_ W, Loddell (r)

Car ventfistor shield. C ¥, Bridgman........ccon
Cars, vestilating. E_ C. IDdotson.......
Cars, water closet for rallway, A, Bell ..
Card.griadiog machine, G. Fowler....
Carpet sweeper, F. H. BOper......ccvnversen
OCarriage clipr, formive, ¥, R, Prind'e,
Ourriage speior. child™s, C. W, F, Dare..
Oarriage stops, die for forming, D. Wilcox.
Curriage top, F. W, Whltner.....

Carriaze csnopy standard, H A, \r'eomh
Oartridee shelle, loading. J. & B, Briody..
Oaster, famitare, J. T. Codman
Casting spparatus, T. Insull whes
Chasing or matting macetine, G M (.m'o‘d .....

Chorse Soxes, forming, O, C. Harrls..., .
Chemt.mest, A. D_Cobb .. coovvr vuninine
MThimney, J. Rrowell.. ...covivvvrinnes

Clgar cutter, B, Arentz....... e s BARD AASEOSH R R 60 F R
Cisterns, dome support for, A, SaMer. ...

Mock and wateh calendar, M. 11, Paddock.......

Clocks, devior for winding, J. N, Rice
Noach pad, J.F._ Best, |

Coal sereen’and chute, Satterfeld of ol.

Corn she'ler. Il L. Whitman.,,
Couvon bond, X, T, RoSertaon ..
Carry eomhy, 'W_E. tawrence (7)
Oortatn roller hracket, J. C
Pam, adfnatatile, W. Reed |
Doar cheok, W. H, Harper,.........
Door eheork, ¥, M. Iden....
ooy fastening, €. K, Arnold
Nrawerpoll, I Kintz (e, ... 00
Dredgine machine, D, Moor
il for meta’, hand, D. Goodnow, Jr
DA, rock, 1. W_Coe.,.
Pree, WML Fish
Farth.boring anoarstas ll A-J anv
Flavatar, ear. H. Arden, (»)
Flevator, wind)ass water, ¥,
Rartoe envernar stoam, O Neov. .. . cooviianns
Engine Inhricator, steam. Mofirath and M1
Engfoe. rotvry, Naviias & Wella, ... .oooviviies
Engine condenser and hoater, ¥, 0. Cummer
Fagine valve. compound, Flske & Tower,
Fragiam holder 1. X, Clawion
Eyslet, 8. W Youne......,
Frelet.mating mrchine J nn'k'-nn
Fyeirt storky. presa-ine 8. W, Young
Fare hon. B ¥ Eobirson .
Fare regivier, W L Womrme ...
Fancet, heer, NN fArederiow
Venre, A Ingal's .
Fenes bk former, Jayne ‘ mm
Rt Vonre tiettener, wive, W_F. Daalels....
Feocr, wite 8 Jrnke ’

Venes wire, barbed Javne & NN

e and Mader, temporary, ¥ & Otia

Fire Kindler. G W Kidridee
Fohing Mas hawse ewivel G
Flasetalf bnider, J Tatley
Fiambwrn, 6. W, Aldrirh
Fiowrholt W 1 Merritt
Flogr bty ravins 't L.V
Fogalgeal, B B Mann .
w

W. Dixen

Hsthhan

Foaod, seemyretion nf, D. e

FraMt dryer, W Aram

Fralt ete . paekine. G. W Deltgler
Farngew, atr hesting. 4. A, Tuexwalter
Furnsen. ore. 63, W_Cherey

Farmsee, et ale. X, M

Farnsee, ot alr. 1, B (

Furnace, locomative J ©
Farsace locamatise. T. Davies
Gasmarhine alr. W B 0. Y. 4 1 A Desds
s onion, hydrante, ¥V Getanel)
Gasravring, G, Doey
Gas meter, 0, € 1lavd
O regnlistore, J. Cravwtord
Gate, B. Lyon
Geonr whenls ontting, C. % J (rube
Giears, enuttin 1. W. Obesses

3. . Rogers
Gilase, longhening. G_ ¥ Bogers
Gl gaawnre, Satlsy tood for, D Chalttenr

Gesda Minder, J Garrard

Nopt-taoking machine, Thompson & ll\' reh (r)...

M. Roborde..........

. 175 *)
. 178N

Fire haxes, sanpiving ofr ta Richards & Meehl,
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o 156,070
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Coffes, costing, A. J. Grauel....... . .

Coftre mM, J. R. Dettm . 135,04
Coffin hapdle. C. A.Bafley.... .. cooi o wainns & 155,'m
Comprat J, B, Wiison Slsnsedonarh
Conerete s*ructures, hullding, A ., Embler.....
Cooking apparatas, T. D Davis. ..oooiviiiniivnas
Cooking apparatns, steam, Wilkine & Morphy.

ony hnlder, A, B, Swpler ...... R R Py 17

. 156,082

155,m
17"
. 176,08
.00
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. 176,08

Gratn oleaner, Higginbottom & Hutehinson,
Graln register, It Btophan. ..

Graln sampler, 1, V. Nolon. . oo " lm.lm
Gun barrels, making, €, A, King,....., 170, 862

Gun barrels, soldering, . 1. Bralnard. ...,
Hand support, G, R, Koapp
arnoss, K, L, Pratt
Harrow, J. F. Charo........
Harrow, B, Shepherd..........
Harvester, J, Werner, Jr. (f).....
Harvester, corn, W. H. Taylor. ..., 17
At bodles, stretehing, B, Elokemeyer, . ...,
Hat ventiiator, ¥, P, Flanagan., ...
Hay londer, ©, H. Knapp,
Heator, water, J. Dick STt . S5
Hools, Ming and lmmln... Il U &N, luwur....
Jinge, step Indder, B, J . Sohnelder, ... .
Hook, cheek, D, L. MeDermid
Hook, snap, O, W, Blakesloe ..,
Hoops, shaving halfrouna, G,

176,074
156,008

Horse colInr, A, BOIE... cicivirenscosissase s sensn

Hotse collar, J. O, Spooner. »

Horso collar, J, C, SPOODET. . ouivsveranininess 156,080
Horso collar pad, J. EngeIKe, . oovviiivicarainenns 195,07

. 100
175,804
174,801
l'M (UM

Horso power, J. Lafteau
Horseahoe machine, W, W, Lowis, ...

Horseahoo natls, dntehing, J. B WK e

Horse bridge, G, W, Kroamor
Hinminating houses, J. Wohrie
Insects, desiroying, G. T. Johnson
Knltting mschine, eircular, J. Pepper ...
Ruohorcurtain pin, J. Weathors
Ladder, ireman's, A. W, Brown
Ladder, fireman's elevating, B. Duber.
Lamp, A, Bonheur .....ccovvn voras
Lamp oollar, D, N, Schnelder

Lamp extinguisher, W. T. Wood ....... ... 196,012
Lamp stove, J, W. Cole ....... N TR . 175,9:3
Lamp wiektube, J. Reakirt ......covviiiininnnnins 176,50
Lathos, slide rest for, C. Walter 156,10
Loather,covering with, J. H. Osgood (£)......... 06
Life preserver, J. W FIRD) o ovconsorinstsshbvinress 175,84
Lightaing rod, R. S. Cole ... 19,05
Lock for poas omcc boxes, W, H. Bramble ..... 133,58
Locomotive alr brake, G, Westinghouse, Jr...... 173,88
Locomotive smoke stack, J. M. Witlson. .. .« 195,890
Locomotive sparkarrester,J. N, Sawkins 196,001
Loom, fancy, H. Wyman...... esvechyesverassEV S Ees 196,118
Lubrieating componnd, S. B, Horton . . 195,95
Lubricating compound, I, C, kno-lu ........... 176,011
Mash, preparing distitiery, A, P Zarin.ooonnies 196,117
Mat, E. Dreher.. ... ... ses anessene 195 857
Meat holder, J. Parent. ..... . 155,872
Medical plaster, eleetro, R 15,54
Metal-working machine, H, W, )loore 176.030
Meater, gas, C. C. Lloyd 195,58
Moter, water. A. Sequelrs... . .. 18,035
MIll feeding apparatas, B A, Van Onner.. . 135,100
Mill, fulllog. Mase & Terwilliger . »la 196,023
Mop wringer, E. E, Browster 135,916
Neektle fastener, M. D Levy... 17,016
Ordnance, projectile for hesyy, N. 176,107
Ore separator, . P, Parkharst,, 155,045
Organ, mouth, C. St JOMN, ..o ieeninerionass 176,124
Pall cover, disintectiog, §. M. Thompscn... . 135,843
Panel, comoent andglasa, A, H, Embier.. 155,56
Papor, gage for, L. Hollingsworth....... 175,983
Paper, feeding sheets of, H. Dedroux . . ... ..... 175,016
Partition, movable, 8, N, Stewart,.., ees sans 176,000
Passenger register, C. A, Washbura,., . 195,848
Pipe stetn, boring, McC. Young,. . 176,116
Platols, spring afr, Johnson & Bye 176, (04
Planing maghine, H. D, Stover,, . 176,081
Planter, corn, W, M. Carrikar......... oo aee 176,035
Planting machine, corn, Trader & (‘nlllar wee 176,008
Plastor, conting fabrics with, H, Loovronhcrn... 176,019
Plow, Hover & Honderson,....... seasssine .- 175,885
Plow, P. G. Johnson 176 001
Plow,G. &7T. Wiard 175,889
Plow and harrow, J. L, Scarbrough..... 136,012
Plow attachment, A, C. Gabel ..., 135,963
Plow, gang, Neckeliymer & Canada 175,%7
Plow,.gang, B D, &E. W, Rash,... «ccinnaneen 175.8719
Plow, wheel, E. C. Brown ...... esees 175,020
Poeumatic signal, A. Chambers, ...oovien voe oone 175,820
Pooket book, D, Conlan . senssasaes o sessss 17,282
Fost office boxes, lock (or.W H. llrlmhle vensss 175,818
Post ofMee loek box, W. H, Bramble,... ...... 195,819
Pross, G, B, NODIDBET...ccoouvs sassvrarnssacenss 176,607
Pross, baling, Ewen & Evaons,... .. -, 175,98
Press, tobaceo, J. L Jones, ... ... «oouie . 136,00
Printiog press, C. Blchards.......coonvee 146 5%
Pamp, A. 5. Baker....... .. 175,901
Pamp, T. K. Shepherd 76,00
Pamp, oentritogal, W. D. Androws . 1T15,%9%
Pamp, mossuriag, C. Hildebrand, . . 175,080
Pump spout, W. Cooper..... SoTestvanaNTE NP NS sl ANYE 195,00
Pamp, yalve gear, Hutchison & Govier..... vrecans 1705 950
Hadiutor, stonm,d. R, Reed, . 176,05

L 196,024
» 176,00
17,000
176,063
175,95
18,09

aft, folding lfe, J, L. Mason,,
Ratiway, elevated, J. Johoson.. .,
Rallway rall chalr, J. L, & C. W, Rahmsteck
Hange or stove oven, M. B, Roberts
Reaper and mower, Hitt & Emith

Refrigerating chamber, J. J,. Cray n

Retrigerating sideboard, J. L. Bond 195,500
Refrigerator, T. &C, C. Cornes .. ..ivcivivers « 1o, A0
Retrigemtor, glassdined, J. 1 lolnlnl-u-)d L1
Reln holder, O, Blebke.... 176,080

Rolling machinery , metal, J llwnl- 208 Pl . 175,904
Sashifaatener, W, G, Co0K, .ooivie wovsresrsins 1.
Sash fuatener, W, I, Meyers . 158,00,

Sash holder and fastener, W. A, Hawthorn
Saw attachment, Jig, 8. 8. Fuller

saw mill dog, A. Conningham. ...

Saw aharpensr, O, Martin,

AT

Roberts

sSerew.cutting machive, C, W, Roberts, ......
Seal, metalile, G, W, Ladd
Sewerirap, W, Bedell § 6800044040 ASA
Sewing machine, straw, W, Walker,... o 175,100
Rewlng machine motor, W, H Myers 176,088
s reakiog foaded, A, J. Simpeon........ . 178,01y
sbosdactog, B, T. Marsh 19908
Akirt protector, A, Lyod e » 196,00
Saledressing machive, L. Warner. .. ., 196 1n
b ) A Crosman . 100
making tube, ©_ Ross, Jr
sp, making, G, M, llarrison
hammess. I’ J. Weher
. gont, A, D, Paliver
r. Butler & O'Connell
my snceling machine, W, I, Nowyer,...
Stamp, ole  dating, J. J, Bchiolfeld
Standards, sopport for, J. Warner
Btave, lamp, J. W, Cole
Move plpe cibow, dle, E, NXorton (r)
Btave pipe ihimbie . Inward
. E. Plutnmer
W. Hollenbeck g
y : pEwaIk, . A R
I'a o3 J :

—

........ 135,071
« 136,069

Telegraph, telophonle, E. Gray
Tolegraph conpling, traln, A, Rydor

Taenoning machine, J, G, Relth,, ves 176,007
Thermometer, L, M, Oasolla oo 175,920
Thrashing machine, C, L, l'unrumu o 1088
Thread - winding feod, A. Giraudat Lo0 195,067
Tin and other conted plates, K, Marewood . 176,082
Threshrinker, Jones & SOWArL, ,ooiiiiiiinnnnees 156,006
Tire upnetter, C.D. Jacoby¥.. . coivrvinreise . 176,995
Tobaceo dreyor, W. H. Bowden 1% 918
Tobaeoo press, J. L. Jones, 176,007
Toothplok unrhln'- L A\ndrr\um 175,596

. 175,051
156,841

Toy pistol, 0. W, Eddy .
Trunk hululmr. Nr-hnwlt-l “ :N i
Boll

I'sy po, movable looking, W. M, 135,010
Cypomotiing muchlm- oto., A, Coroy..... vewirbes 175,008
Typo wreltor, ote,, J, C, Zaohow, ..., . 1i5.80m
Umbrolls deip cup, V lun-nl & \Ivl\lnn) ....... 155,883
Valvo, balupced, W, D, Androws, ... cooe csune 175,604
Valve lever, throttle, C.W. & G, W l.nllnml . 175,964
Valve, safoty, C. L, Friok (r) Tt AR T.008
Vehlelo axio. J, F. JOUNBON. ... oo covvrevannaraess 196,999
Vellolo spring, € . 176,052
Vehlolo top, 8, D, Welling 176,893
Vessol, conterboard, C. Homjo () ooy oee o 7.0
Vino, W, E, Kramar oo : 175,878
Wagon brake lover, E. H, Wheelor .., .. 175,847
Wagon, dumpiog, M C. & H. L, Moelgs.. . 176,028
Wagon end gate, A, S, Goodoll ,...v... . 175,964
Wagon hound, J, O'Connor .., . . 176,010
Warp tension regulator, A, M, l)h' 2% .. 175,962
Warp tenston regulator, J, F, Morley.. h(- (L)

Warhers, die for making, J, Greenwold
Washing machine, L. Becker .
Washing machine, W_A, lmnun T S
Wateh, ruby pin inserter, C. H. E, l!cchrr‘l
Water closot, car, A Bell....ooovvvniniens

Water closet, pan, J, H. Keysor
Water wheel, M. M. Staplea
Weather strip, R. Jonniogs,
Whimletree hook, A. J, Griges ... vove v wane
Whip or cane mounting, Ellls & E)
Windlass, T. F. Shaw
Windmiil, W, Ford

. 135,88

Window guard, J, H. Damm e
Yoke, neck, P, H. Schah - 15,08

(A copy of any one of the above patents may be had
by remittiog one dollar to Muxy & Co., 57 Park Row,
New York elty.)

SCHEDULE 0? PATENT FEES.
On each Caveat..
On each Trade mr:

On Issuing each original Patent. .. .....
On appeal to Examiners-io-Chief
On appeal to Commissioner of Pateats. .
On application for Belasue........ eeniee
On Sling s DIsCIalmer. .covveireranenss Fe
On an application for Design (3) years) .
On application for Design (1 years)... .
On lpplluuon for Decln (L] yun)

> '\avrrtlszmtnts

Back Page == ==« = 81,00 aline.
Ionside Pago == «-== 75 cents a hine.
Engravings may head advertisements at the same rate
perline, by measurement, as the letter press, Adver-
tisements must be recelved at publication sffice as

wﬂu as Friday mnmma tn nppmr in next issue,

e

= = ——eee——
REVERSIBLE

HOISTING ENGINE

FOR ALL PURFPOSESN
g Chonp, simple, durable, and effoctive,

LIDGERWOOD M'F' 't Co., 165 PeAr +NY

E.GOULID'S SHA [’FR

Ill'ﬂT IN MARK l . NEwamrx,N,

THE IMPROYED

NIAGARA STEAM PUMP,

9 Lo 91 Pearl 8¢.. Nrooklyn, Iv y
Aﬁl‘lll‘y A Aller, 5 1 Ibherty n »

orman llubbard

BOLE MANUVAOTURER,
ENGINgs AND BOrLers,

Pulleys, Shafting and Hangers
a Specialty.

OTIS Machinery.

0TI, BROK. & C0.,

9 BSAFETY HOISTING
HO. 348 BROADWAY, NKW YORK.

The HOADLEY
PORTABLE STEAM ENGINE.

wWite
AUTOMATICAL CUT OFF RECULATOR
AN O

NUANLP W

THE BEST#*MOST ECONOMICAL ENGINE »*

THE J.C.HOADLEY CO. LAWRENCE, MASS

FANTED~The Circular and Price List of Every Kind
of Manufacture. W, A, HELMS, Scotts Hill, Teon.

A MONTH--Agents wanted every-
whore. Business honorable and first
Particulars sent free. Address

J WORTH & OO.. St Louls.Mo.

eramara Milling Machines 3% fi!

KI'SQM( clireu! -
o or lars to B, M. M. CO munku..

ITHERBY, RUGG & RICHARDSON, Msan-

\

uhclnnn of Woodworth Flant Toaguet
snd Grooving Machines, Danlel's Mu:.' h .‘
P:um lm mvcd Tenon Machines, )lorlulnﬁ Ioow
'c'ifa '.:" orally. 3 Sallshury Bereet. Wor
« o troet .
'o‘merly oec-pl "n DALL & C )

6. J. Im LER B Ilm'

J
b!TgAM ENGINES FOR SALE.
offer the following very superior Todd & Rafferty Ko
m(ondcu nﬂmm«c U.M,b‘&
ore the Ist o y to save removal, viz Onelm.m
mln(uvmlll) one 12x24. one nm one 1052, ove
one 7x16, one 5x10 on . one 8x1d, portabie one am
doable holsting: all first class and e atirely new. 180
varfous sizes and Kinds of Bollers. I will also furnish
woclﬂenuonnndm!muu for all Kinds of rope and bag.

Champlos Combination and Youlh's Com.
panian Foot Lathes, Amateor Steam Koe
nes & Dedlers, Cy Under Baws and Stave
Machines, Bend ctamp Npl’k& Sirange's
CyuMﬂ &w & Mach, Co, Taunton Muse,

Cluloxue and maps free,

All lbom
Maryland and FARM . MANCHA,
Del ware. l"ulon. Md Smyrna, Del,

AIR COMPRESSORS

FOR ALL PURPOSES,

ASPECIALTY of HEAVY PRESSURES

THE NORWALK IRON WORKS CO.,
souvrn ‘((mwu.l. Coxn,

" SCROLL SAWS,

THE CHEAPEST AND BEST IN USE,
BICKFORD'S PATENT

ANTI FRICTION

SCROLL SAW.

LEWIS F AGIN, AGENT, CINTI,O.

sond for elroulars,
LAraynrre, Ind. ; June 16, 1635,
Mr Lowis Fagln—Dear 8ir: 1 sm using one of your
feroll Saws, and we 1ike It very muct; wo think we can
beat any of their high priced sa+s for true and smoo'n
work, Pioase send me one Doz, 14 Inch Saws, mostly
parrow, the widest not over ) Inoh, and all of them
thick . Send by Exprem C, O, D, Immadmo\y and oblige
yours, ALLEN,

APlaner for §30

This Is the chen ola-
ner (o the market, Price
from Firty to Bixty lml—
Iars. 1t will plane 13
wideand {1n, thick, el bcr
bard or soft wood, In the
vm? best manner. For
furtber information, send
0 FRANK & CO., Manu-
facturers of Wood Wors.
e Muchinery, 1536 Termce

Street, Buffalo, N. Y.

For Patentees nnd Manu.
factarers, Stecl Alphahets,
Figures and Punchos

I LARELS MACUINERY PLATEs, BRIGHAM & CO,,

Yors Metal, 11 Corntilll, Doston, Mass,
;r Send for Mlustrated Prioe List.

l*‘nll 8ALE—Ono second hand No. 6§ Knowles
Steam Pamp, with Boller and 1,00 feet of Pipe,
t'aed only dmonthe. Price 880,  Also ane % loo! Crane

Oar, broad gauge, uc-vi new. P'rice $%0,
MF & MoK ALG, l‘umhﬂlnd Ild
NO We will start you In & business you
can make $30 & week without capliag
M o N E Y cany -ml res table for elther sex.
Agenta' Supp

/ y Co, M howery, N. Y,

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &0,
Fend tor Catalogue. DAVID W, POXD, Sucoossor 10
LUCIUR W, POND Warcostor, Mass,

DO YOU

WANT

Male or female. Send your ad-
dreas sod got something that -wbn
you in honorabl ov" 1R » x

MONEY

wure, love c lon, l3 reen-
wich Bureet, \ : 0

Rin s d 1
Addre- Y. Send for descrt 8590 circular and price,
10 Barclay §t., New York, or Paterson, N. J.

and Merphine nanit M
spoedily curad. Painles m;b.!ck‘
Send mn‘vs Ibrgnrﬂnhn.
salilugton St
1G PAY to sell our RuBNER PRISTING STANPS.—
I; Terms free. TAYLOR & CO., Cleveland, O,

DIRECTORY.
CAUTION

The Public are hereby onnuonod nganst purchasin
any Suwiness Dfmtor repmnnud lo'be lu%ed by um
Company BOUX tn MITA
ISON 8 BUBIXRBS mm-‘.c‘ronr.
and not burlngonr Imprint on the Ti Plso

£l SINESS mm:cr RY
is not Iunod i nboul m May, In order do
Business Removals,
THE TROW CITY DIRECTORY COMPANY
11 University Place, New York.

Bum}ua AND TELEGRAPN COLLEGE, SANDUSKY, O,
ost Terms and Inducements, Sead Sta mp.

P.P.P.P. MAGIC KNIFE, Entir
Wanted, Postpaid 8o, vuy'sovnuy'é{.."

PATINT

OLD ROLLED
SHAFTING.

Bnmo.gnY.

'l'bnhe

that this
.oucrlnllb
undoubted

userenders it

A%Wﬂ{mﬁwm g__ v
BLAKE'S PATENT
Stone and Ore Breaker

— g
$12 tmaons. n‘uu“ o 0O, Anguss, Maise.

gum;%wwmw
nm
forming us how or

100 ll"l.-
dh—n&
alr, wolsture, or
abov
sonable terms, $100 be

o'c%"w of &
llln 3‘,. about 3-52 inch
Kditor of TRORXOLOGIAT,




May 13, 1876.)
TRADE £} i ENGINE

louelou

“ c‘" h“p—-au luhl pnrvl

Enmo lndlut&d. Ant
“&Ilmnlbmqm ul

m‘?ﬁm ?u?;o ‘fn the

Dtnon. Ohlc

Per dny at home. Sampies worth §i
froo. Brixaox & Co. Portiand, Mo,

Wall St. Caricatures.

A XEW I\OOK. 45 PAGES, contalning 14 engraved

$5 to $2

Jnunuonl. llrnllnﬂox FOR STOOK SFROULA~
w'wo. w centa; p:’g;er e&w;‘n froo
2 Wal sunt. l'go'l » Baikers and ‘Birokers,

CENTENNIAL INTERNATIONAL EX-
ITION OF 181, < The fult History and Progross

um hu'ldlun. nows and nocoon

Scientific

me"u FOOD YOR INPANTS & INVALIDS I8 thoe stand-
Ard preparation of Its kind n Kngland and America.

INDIA RUBI}BB
For Inventors aml tho Trade, mads lnlumy nttern o'
H. HOLTON, 44 Gold .,

.k-uun.nw in 1960

short notice, by ¥ ow York,

PUanINGMaTcHN M cHINES e,
BENTEL ,MARGEDANT & CO.

HAMILTON, OHIO.

];ha nibition, mnﬁnf thc moumln. nunruvlnun of

% nc u [ 'm\ weokly In l.ho hcll\h"’l‘lrlb AMERI-
“i‘h Sl nru&n. g: f.o.:'du;g ,l°l.n wnglo eo-
}m & o i news uojim.

ebuok num onn ::xm;m;tmnm on

fat mt‘ ‘.‘u";'.:i‘.,‘ﬂ:': e e SR
)

EA.I Joons e NTIFIC All

Pla & Matching,

Reo-mmw! Tenoning Machines, Scroll

a&n‘f Genoral oor a'orl nn b -caluu;

AtteAWND
Gand far gqulon RO e Liharty Re. N, \' olty

Gandiner's Pad, Centring & Squaving Atfachment

YOR
LATHES,

"
s
-

Nears
R. ». STATE & CO., Springfield, Ohio.

~ Water Elevators.

wWor, K. - Q0.
107 Lake St., CHICago. HALR &% B, New York.

IPOBTANTB Oorldmlll! K;LL CORPORATIONS AND
me Detector, &MI::IEI:‘cmu ""‘H:'" 'ﬁ:'
mon of & watchman or patrolman
of his be-x. !cml tor cin:uhr.

r’i' cm-m

ecided In my hvor .lune

Puenl. ﬂ be dealt with scoer

DVERTISERS DESIRING 10 REACH Coux-
nmﬂm can do so In the cheapestand best man-
l.ni'mm or more sections of Kelloge's Great
5ta and State Divisions :ood medium for
P-tenm ror fllustrated catal
address A

ogue sod colored map,
. KELLOGG, 7 Jackson St,, Chicago, I,

Water Wheels.

More than four tmes aa
many of Jaa, Leffel's Im.
(‘rovrd Double Turbine

-ttr Whoeels tn operatior

ther kina. U

urpose.
Large new pamphiet, the
finest ever published, con
talning over®d fne Hlnstra
tions, sent free Lo partior
nterosted In 'llor'powm

JAS, LEFFEL &
m O 100 Lib-
. New 'Yark (‘uv

RACING B0 AT STUCK

SPANISH & WHITE CEDAR.

Extra lengths and quality, from & 16th thiek up, planed
and unplaned, Also, full stock of HARD-WOOD LUM-
BER and VENKERS, MAHOGANY, BATINWOOD,
ROSEWOOD, WALNUT, &c.

Inclose Stamp for Catalogue and Iyice. Iist

Geo. W. Read & o.,

lg_:i}ﬁ(li%ﬂ-n.. '.SI:UCH lll.-l&.ll..N.
] i rJ

Mnlll Touls of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathies, Eogines Elide ests, &c Catalogues froo,
GOODROW & WIGHTMAN. 2 Cornblll, Hoston, Mass

PATENT SCROLL S SAWS.

Our spoecialty Is Boroll and Band Saws
chines inuse, SUPERIOR TO ALL AND LESS FRICE.
UORDESMAN, EGAN & CO

( ur nd & LLutrnl A\u ( lnru natf, U.

Ploture sont freo! Ap

Th‘ TOLL GATEI r ul K“m 0 uhjonu#o

fud! Addross with stamo Huafmslo

A WEKK o Agents, Uld & Yonng, Maln & Fo-
877 lnnl: lnlhul‘v lu‘c"ul’ll, h.rm-&ul" VITFHEK
s O \'I( KERY & CO.. Augusta, i(—

ﬂHA l»"l'll'"b EVER-BLOOMING

ROSES

Strong Pt Bosex, suitable for tmmediate Nowering,
sont safoly by um\l po -lpnltl Five aplondid varletios,
Al labelnd, , 10 do, 83, 20 do, 1,
for 10 06 u :u. b, ul\tllllul I, one N’uu.
m Hone to every do warth or
i onew GUIDE "‘0 l("!-V. UL~
rom over 300 foest soria. Woare
rowers I America, and sallow pur
chasers Lo make Asir own selectic \nlhlu-l on
fll'llnlrw.l Addressa THE DINGEE & CON \_l'h
0., Hosx Guowass, West Orove, Chester Co, ¥a

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

In ok, and for Bale by
WILLIAM BELLERS & CO,,
Philadolphia, snd 79 Liberty 8L, New York
Price llews wnd pawphiets oujepplicatiov

.

43 do. 85,

he Margest Noss

MAGHINERY.

[(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shaftmg

ULLEYS, COUFLIN li '
M. len ustratod blnono u? .hioo ar e

GIOBGI PLACE,

191 Ohambars & 1% Reado Sta,, 9. V. O1x,
L ACHINERY OF IMPROVED STYLES FOR
»0

making SHINGLES, HEADING d STAVES:
GAUG P'LAT"EH fnr 'r(mwwn IfA.!?DLR‘I Sole
makers of Law's Pat,

{
g T el e and Heading Sawin M.—

TREGOK & CO,, Lockport, 3
THE

Bigelow Enuine,

The Chear~s' and Best Portable
Engine offerod to the Public.
Price, 4 Horae Power
- . " "

“woT oW o
" " "
.- 12" "

Lo T .

Price of Stationary Kogines:
Wilhout llolleu.

l llom Po'er ST e )1

17

112““ uaua l'ownr
Send for llluumt Clrc 1a;
nd Price List M =

lk nmll.ow & CO.,
ew Haven, Conn.

STEEL CASTINGS.

Solid and Homogeneo: Guaranteod tensile strength, 2

tung to square inch, An invaluable mlnmun lor upen-

sive forgings, or for Cast Iron req gn

Send for circular and price lm lu cuv TER BTESL
TASTING CO., Kvelina 8t., Philadclonis Ps,

EAGLE FOOT LATHES,
With Scroll and Clronlar uw Attach-
ments, Slide Reet 'l‘ools &0.; also Small
Engine Metal Hand Plan

Neal 4&?&. nperior nnlnh mi:c
Prices. Our mew Catalogns descine

‘(oﬂuu
r it

Wl(. L. CHASE & CO.,
* & 7 Liberty 8t.. Now York.
]’?OR SALE-~Two 15t class 8 in, Shapers, 42 {n.x12
in, x5 ft,, 16 in.x3 ft Pllnrr- 200 1b. Steam

HAammorn ; 1186 In, Cnrlln Engine, E. P. BULLARD.
M Beokman H( oo \4\' York

I Pays 10 Advertise.

Every bosiness man sdmits the necessity of advertis-
ing. All who bave tried {t know the advantages and
profit of so doing, Dutitis not all who advertise that
do It advantageoasly, and in the moat offective manner,
to derive the groatest benefit for thelr money Asa
rale, It In the heat economy to advertise what one b'as to
soll or wishes to purchase, in papers having the largest
clreniation among the cless of persons liKely to be in-
terested In the article, Parties having Manufacturing
Establishmaents 10 sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Bulldings,
Fur: aces, Heating Apparatus, Steam Epgines, Bollers,
Wood and lron Working Machinery, Agricultural Im-
plements, or Contracts for Engineoring Worka of all
kinds, will find that 1t pays to advertise in the SCIEN-
TIFIC AMERICAN,

The yalue of the BOIENTIFIC AMERICAN as an ad-
vortising medium cannot be over estimated, It goes
tnto all the machine and workshops {n the country, and
s takeon at the prineipal Hbraries and reading rooms In
the United Siatos and Kuropo

Weo lovite the attention of those who wish Lo make
tholr business known, to the annexed rates
Back Page $L00 a lne. & Wi
Inwide Paoge . J6 a Hne. |
Dunines and Personal,.. 100 a line, |

Kugraviogs may hoad advortisemonts st the same rate
per Hope, by moasurement, as the lotter-press, Advor.
tsaments must be recaived st the publioation omoe as
early ss Friday morning to appear (n next lssue,

1f anything s wanted in the mochanioal iue, ndy ertise
tor i1t 1o the SULEXTIFIC AMERICAN

If one lias & patent or machinery 10 sell sdvertise In
the BUIENTIFIC AMERICAN

The Bup“plomont.

Next 1o the BOIENTIFIC AMERICAN, the hCLEN-
TIFIO AMERICAN BUPPLEMENT las the Jurgost olr
culation of any paper of 1tx class publishied, The SUP-
PLEMENT Is & distinoc pablication from the SCLEN.
TIFIC AMENRICAN, snd has & large olreuiation other
than among the subscribers of the regular editton
Terms for advertialng sre very 10w, as follows:

Back Page, tinted Cover #e, a lne, Eaon

Inglde Page B0, o e, ) INAERTION,
DIsCOUnt for large space, and Lo guariorly adyertisers
Addross tho Fablishurs,

Munn & Co.,

27 Park i Row New York,

Americam,

317

Reference Book
For Inventors and Mechanics,

OF 125 Pages.  Nound In oloth, gllt edgon

Thin s s valuable Httle book, useful for Inyontors,
patenteen, meokanicn, nnd othors, 1 contalnns the patent
Iaws of the United Hiates complote, with directions for
obtalning patents, teademarks, caveats, dealgns, copy
righta, and forma for transferring, by ssslgnment and
liconse, part or eutire Intereats In patontis, It contalns
the censue of the United States, by Biates and Territo
rien; and contalos also engravings of 180 mecnanical
movements, which will be found convenlent for all me-
chanlos and Inventars to hnve at hand for reforence, A
more yaluable compllation of rare snd useful informnse
ton has nover been condonned Inta so smasll s yolume,
or sold ut wo clienp a price, Price, by mall, 25 cents.

Address

Munn & Co.,

Pablishers SCIENTIFIC AMERICAN
37 Park Row, Now York.

stos Roofing. with the improved White Asbestos

Hrr ‘roof Coating, for nrepnrnnl Roots inall climates,
beatos Roof Conting, for old Ky Roofs
Asbestos Cement for repairing Leaks on Hoofs
Anbestos Rool Palut, for Tin Roofs, [ronwork, &c,
alnts—all colors—for atructural purposes,
Asbestos Fire Proof Contlng, for wood work, &c,
Asbhostos Stonm Plpe, and & ollor Coverings.
Asbeston Steam Paclding, Dat and roond, all sizes,
Sheathing Folts, Vermin Proof Linlog, &e,

beso articlon are roady tor use, ana can be easlly ap-
plied by any one, Send for Pamphlots, 'rice Lists, &c,

H. W, JOHNS, 87 Maiden Lane, N.Y.,

Patenteo and Manufacturer, Established 1555,

-
3

Send for Clreular,

te, e, of first-class & quick r‘nluln:- na
with my Fat'd Mo 0,

mlnln;lonl- o J, CALLOW, Cloveland

PATENT
P and Matchhzg

and Molding Machines, Onyud Wood's ¥
olling Saw

wood- 'nn'lng‘mxmacn.

n“_ rhors, and o
8 AWOOD'S MACHINE €O, + §91 Liberty
Sead for Cm:nlnrl. uc. t 17 High s

uﬁ"rc*r 100}

{O1STERS. |
IFR CT[ON HOISTING ENGINES}

AND FRICTION (i
PULLEYS]

I ESSONS IN MECHANICAL DRAWING.—

Ry Professor C, W. Mu(‘om This excellsnt se-
ries of ln tructions tn Drawing, ﬂvnn 3 larly In the
SCIENTIFIC AMERICAN st PPLE 1‘1:- ACCOTH -
nled by unlnuyr guvd enn-plu lor practice, with
directions, all of sizuple and plain charaster, intended to
enable any person, young or old, skilled or unskillea, 1o
scquire the art o! rawing. No expensive {nstruments
are involved. Any person with alate or paper may rapidly
learn, The series will cmbod{ tre most abundant {Dus-
trations for ail descriptions of drawing. and will form
the most raluadle treatiac upon tAe audiect ever puddaled,
as well ax the cheapest. The series begins with No. 1 of
SCIENTIFIC AMERICAN SUPPLEMENT, These In-
suucuono will be worth to the sr far more than

the {coct of the paper, which Is ooly §5. The seres
will be lllustrated by prodably not less|ban N0 special
engravings : sdded to which will be the many p'ates snd
engravings of the finest ulmpln of machinery and en-
gineering works, contaloed In the regular Issues of the
‘(‘PP[!-.)IK\T ear's numbers of the Sopple-
ment will, It Is expected, contain not less than 2,000 en-~
gravings, u-d A vast moum of reading snd useful scten-
tlnc ln{nrm-lloa Snb«:ﬂpuoa \'b 3 yoar. Address
MUNN & CO_, fork. Siogle coples
w crau To be h-d ot all News Agenta throughout the
world

REDGING AND DITCHING MACHINERY

The latest, most extensive, and successful machi.
nery, now In practical o joo st Lake Fucino. Wik
naie drawings and dex showing construction, opers-
tion. and ecounom y M. A Briesse, M_E. A most
excellent and valuadle ps upon the subject. Con-
taloed In 8C IF\TIHC AM th AN SUPPLEMENT No.
8. Price 10 cents, To be had at this office and of all
'%-. A‘rnu

FINE TOOLS

For Machinista, Jewelers, Engravers. Watchmakers,
Amatours. and others. Also, a Sae ssmsortment of File
and steel Wire Sapplies, ar FRASSE & €0 'S ® Mhat.
ham . ¥. Sole agent for the new screw atock,

INDI\Y PLATES FOR GEAR-CUTTING MA-
CHINES made and drilled to order, with any required
number of holes or cut unon the edge for screw, Spur
and beveled run and racks, far patieras or tor use, cat
to nnior. Als0 rosettes mr Jewelers' and walch-case
makors' nn1|no lathes, Holes drilled In stralgnt lines
of any re: red number 1o the Inch. Special tools and
CAre mod o0 foaire acouracy. Pstest Cutters for Teelh
of Goar Wheels, which can be sharpened by grinding
without rlmuumu thelr form, kept In stoce. Culters
made on this plan will last many times as long as those
of the common formw, with the advantage of belng Ars
ready for use, Descriptive Catalogue with price lsis
scnt per vall on nppl!ullun BROWN & SHARPE
MA\ ' Al ll l(l\h COMPANY I:u\hh ace, B. 1

w Ilh Disston's
R
W

. Nizcw
fold by Hardware

Trade  LANGDON

MITRE HOX CO,,

Millors Falls, Muas,
= Bend for Clr-

aular,

( N THE CAUSES OF KNOCKING IN HIGH

PFAEBSURE ENGINES, Dy Joshus Hose, W in
Nine Engraviogs, A viluable practical treaties  Price
W eents, Contaloed (n Nos, | and 3 of * Solentifle Ame.
rioan Bupplowent,'* to be had at this ofae, and of al

1 1 BRADFORD MILL CO,

Huotessare W Jua, Bradfurd & o,
MANUFACTUNKES OF

Fronoh Buhr Millstones,

| Partable Corn & Flour Mills,
Smut Machines, sto,

Ades, deabors b Bl otk aod
Guinral MU Furuhibing
OMoo & Faotory, 108'W. 94 8y,
CINCINNATTL O,
S Awwan, Prae. W Daniep. See
61 rnn " Llnlﬂ pENT ON AI'I'LI(.'A'IIUN

l lnMM-M ADE TELESCOPES. Dirootions for

thelr construction, with eogravings -huvluu the
iropor arrangement of lensas and tubes, Ny Prof Van
Jor Woyde, Frice 10 ¢ts, Contalued In No, ) nt Ilmu-
TIFIO AMBMIOAN BUPPLEMant, to be had at this office,
lml of nll lwv- urnln

| A

NOOT l'u\n.u TENONING MACHINES FOR SALK
| 0y ., O, HILLS, 81 Cortiands 5t Now York

WHIPPLE'S
Patent Door Knob.
Awarded s fironze Madal st the Ameriean [natitute ¥alf
for 1¥14, The Judges say: " We conalder this method of
fastaning DOOR KNOB . groat Lmprovement aver any-
thing yot invanted for the purposs, s 1L ohyistes the nsa
of -l‘n nOrows n;ull waahors, u"“'1 n;nn "y'v rogulnted Lo sult

way thickness of Doors,''  Send for Cirouiar
y I PARKICHE & WIIPPLE COMPARY
West Merldon Conn, or 1 Chamoere St N ¥,

[I11%+3 RIORUO%H

BrAmS & GIRDERS,

YHE UNION IRON MILLS, Pittaburgh, Pa.—
The attention of Enginears and Aretiftects (s calied
 our tmproyed Wrought-lron Deams and Girdors (pate
onted), in which the compound welds hatwaen the atem
and fan on, which have proved so objectionsble (n the old
mode of manufactaringare entl volded, Weure pro-
pared to furnish all alzes at terms ax favorable as can he
obtained elsawhere For descriptive [Hthograph, address
Carnegio Ilrulueu& (,o JUnlon ron um- “etaburgh, Py

(‘ll:( ULAR SAW MILLS, ¥ I.A\Ll'-, AND OTHER
! Wood-working Machinery, ‘'made by 5. HEALD &

BONS, Barre, Mass, tyhr.luv Bend for clreulars

R. A Vervalen's Brick Mac‘lmes

Mado at Haverstraw, Bookland Co . N Making nlnr
mnlh-ul Wil the brick used in the State, Knml for cirouinr,

" FOREIGN PATENTS

AND

THE CENTENNIAL.

There Is no doubt that our Contennial Exposi-
tion will attruct to our shores multitudes of repro-
sentative people from all parta of the world, and
thoy will take home with them many of our best
Improvements to introduce (nto thelr own manu-
factures,

An unusual opportunity will be offered for sell-
ing to those poople such foreign patents as bave
been secured on good American loventions (o the
reapective countries from which these visiton
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to ocour aguin, if they do not avall them-
solves of the opportunity of securing their inven-
tions In foreign countries at opoe, 8o a8 to bave
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

37 Park Row, New York.
Braxcn Orrice, cor. F and 7th Sta.,
Washington, D, C.

Munp & Co’s. Patent Offices.
Established 1846.

Lhe Oldest AgencyTo; Soliciting Patents
in the United States.

TWENIY-NINE YEARS BXPERIENCE,

MORE PATENTS bhare been secured tiuough
this agency, st bome and abroad, than through any other in
the workd.

They employ as their sasistants & corpe of the most ex-
pesicnced men 38 examiners, specifieation writers, and
draftsmen that can be found, many of whom bave boen se-
Jected from the moks of the Pstent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co's services (o examining thelr in
ventions, and procuring their patenta,

MUNN & CO., in connection with the pabication of the
ScasTinie Awzmicas, coatinue to examine mventions,
confer with inveators, prepare drawiagy, specite wd
saignments attend to Sllag appiications o the Patent (fee,
paying the guvernment Sees, and walch cuco case step by
step while pending before the examiner. This is done
throagh thetr branch office, corner F and Tth streets, Wash-
Ington, They also prepare and flle caveats, procure design
patents, trademarks, and relssoos, stie
(prepared by the inventor or other sttorne
righta, attend to futerferences, give writhen o
matters of lnfringement, furnish coples of patents, sad, o
fact, attend to every drunch of patent basiness doth In this
aad i foreign countries,

A special notice s made (3 the ScrENTING Awemican
all taventions patentad throogh this Apency, with the pam
and reshdence of the patentee. Patents are often sold, In
part or whole, 1o persons sttrsctod W the tnvention by sioh

noticr

Patents obtalned in Canada, Engiand, France, Belgtum,
Germany, Russia, Prossia, Spaln, Portagal the Brithh
Colonles, aad all other ocountries where patints e
grantod st prioes grestly reduced Drom former rates.  Send
for pamphiet pertaining specially to foretgn jatents which
atatos the cosl, tine granted, and the requirvment for each
oountry,

Coples of Patonts,

Porsons doalring any patent seuod from 1558 1o Novem
ber 96, 1567, can bo sappiied with official coples & & ra
sonablo cost, the price depending upon the dxtant of draw
fogs and leagth of sposifications

Any pawnt lsuod since November 7. 1537, st which
trime the Patent Office comumenced printing the dewwmgs
and specifications,may bo had by retnitting to this offtes §2

A copy of the elalms of any patent sted sinow 18048 w
be farniahed tor §1.

When ordering copios, plonss 10 metnit for the sme sy
abave, and state name of patentes, tHtle of avention, snd
dato or patent.

A pamphiet contalning the laws and full davetions i
obtaming United Statos patents sent froe. A Bandsone!y
oound Beference Book, gllt edges, contains 140 pagws and
many eogoavioge and tablos tmportant o every pateot
and mechanio, and Is & wseflul handbook of peivrenee oy vye
erybody. Price 28 cents, malled froe.  Adarws

MUNN & LaLL AN
Publishers SOULENTINIC AMERICAN
87 Park How, N. V.
Braxow Orvics—Comer ¥ and Tith Nirecis

Washington, D, 0
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Advertisemencs,
1.00 = line.

ﬂlom § cemts & lime,

Engravings may head advertlaements at the same rate
perling by measurement, as the letter prows. Ad-
vertisaments must he recelved at publication office as
carly ae Friday morning to appear n next (ame.

8§ FITTERS, PLUMBERS, axp EXGI-
!IKRB read Gas Fitter's Gulde, a book of
Instruction, Prices 5. and §1 per copy.

J.D. GALLOWAY, 88 N. IM"( I'hlu
NOYE

Mlll!‘u ng'Works

¢ largest In the United States, Tnoy make Burr
muonu. Portable Mlll-. i mut Mntnlncn. {\nl«n Ml

cKY, I‘;u‘er Whee 0 c‘t uon caring, specially
m Or ea
OTI & BON, Ruffalo, N, ¥,

b
Brayton Read) Motor.

It has no doller, Is safe, economical, started by any
one In one minute, occuples small space, and givos an
unsurpassed steady, reliable power. Address

Penna. Ready Motor Co.,

133 N. 3d st., l"hllldel'hln. Pa.

CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Plan
ers for Metal, Small Gear Cutters,
Slide-Tests, Ball Machines for Lathes
Foot Scroll Saws, Mght and heavy,
 Foot Circular Saws. Just the
8 thing for amnateurs and artl-

rl %, Selling uery-hm Send fo

mcu-.lrdCa o‘gu

N. H, BALDW Laconia, N. H

ILL STONE DIAMOND DRESSING MA-
CHINES. Simple, cﬂccun and dumable, Also,
elamond-pointed tools rnr truein men- Wheels,Grina:
stones,Chilled Iron, and Paper Calender Rolls, ani other
mechanical purposes, Also Diamond Tools, Saws, and

Drills made to order. J.DICKINSUN,5¢ Nasaau 8¢, N. Y.

CENUINE

E

TRANDE

Ma K,

Tho Standard -Best Stock—Finest Finish

HAXTUFAOTURED OXLY BT
D. ARTEUR BROWN & C0., Fisherville, N.H.

Tae LATEST IMPROVED

THE

MACHINERY,

For Manufacturing SPOKES, HANDLES, AND HUBS.
Address J. GLEASON, cor. 2¢ & Diamoad Sts., Phila,

Address JOHN A. SOEBLING 8 SONS, Manufactur-
ers, Trenton. N, J .+ or 117 Liberty it.. New York.

Feientific Awericun,

[MAY 13, 18%6.

Machlmsts Tools.

NEw and INFROYED PATTERNS,
fend for new {llustrated eatalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANITPA(“I'l RING CO,,
New Haven, Conn.

GQLUMBIABOILER_Q,P\E‘ ’EP‘IEP\

THE ONLY PREV[HTIV[(W IN(‘RUSTATION

AND CORROSION -
COLUMBIA CHF vu(“AL WORKS

For snowing Heat of
P Yl‘ometal‘s. Ovens, Hot Blast Plpes,

Boller flues, Dnm-Huud G!nm O11 Stills, &c.
HENRY W. BULKLEY boxe Manufacturer
4% Broadway, New York,

Portland and Keenes Cement.

From the hest London Mnnuhclurerl For sale by
AMES BRAND, % Berkman Bt., New York,
_ A Practical Treatise on Cement furnished for 25 centa,

“The parties will do all they clalm. V. Y. Weckly Sun Jan, 19,1476,

viamp for particelan. C.

dimited 49 Duane st

ELOCIPEDE CARRIAGES, OF LIGHT CON-

struction, fast s . Worked by hand cranks;
also by foot treadles. [llustrated (n SCIENTLF IC AME-
RICAN SUPPLEMENT No. 5, To be had at this office
snd of all news agents. Price 10 centa.

ROOTS' PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.

THE ONI.Y FORGE WITH FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S S. TOWNSEND Gen'l Ag’t 3l leerty St.,, NEW YORK.

Iron Planers, Engine Lathes,
Radial Drills,
Boring and Tummg Mills,

And a full nne of MACHINE TOOLS of the bcn de-
sign and workmaaship, made by

Niles T'ool Works,

Hamilton, Ohlg_

" HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres't.  J. M. ALLEN, Pres’L
J, B, PIERCE, Sec'y.

ASTFURD, OOF X

OMPRESSED AIR MOTIVE POWER.—For
J particalars of the most recent practice. send 20 cents
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1
and 2, containiog 5 engraviogs of the ** Com

Alr” Locomotives now In use at St onel
Works, wits dimensions, eto,

- 3 Boston, Mass., §1 a year;
Scxentxﬁc Fa.nner, ;lhm months, ce’;u.

E. Lewis Srustevaxrt, M.D. E. H. Lizsy, Editors.

These are the best
) and most economical
! sood- impervious to
unpocs, beat and
Send for sam-

lu to BE HALE
CO., 50 and 68 Park

"Ncw York.

anh and Rope for con
e Sop pe veylng power long dis

REYNOLDS & CO,

145 EAST ST., NEW HAVEN, CT.,
e &IA"UPAC'I‘UIIK
n teel Set Screws, Round uare, and Hexagon
ead ; wuud(‘- Screws H::o n;:ngdl.odt
Machin e, 04 Hoof i;om flolt Ends,
.+ Of cvery eocﬂpuon.

Wm'lczng Models

And nmnnmmm Metal or Wood, made t0
¥. WEAKEL © Ceater 8. N.¥.

Lowew ot ond l."'
Do Your Own Printing!
Prows for cnrde, ladals, snvelopes, ele.

sias (o Lages work.

l-oln- Mem Lo Wrir prating aed edvertis
Baney aad Bovense rade Fieasure and
Amatenr Prin The Girls or
Sbeve greal fon and meney i @

gBO}\,.-...., for fall cata

5-4-9

Pre sseﬂv“" SELAEY % 06 --u-.%

PORTLAND CEMENT

For Walks, Cisterus, Foundations, Stables,

diges, Beservolrs, Hrewerles, ete,
Memit 10 cents Tor Practical Treatine on Cements,
B, L, MERCUAXT & Co,, 76 Bouth Bt., Now York

- Upright
Stationary Engines,

Btrong, Blmple, 8afe, and Ber-
viceable !
4, 6, and 8 Horse Power.

ORIFFITH & WEDGE,
S Zanesville, Ohlo,
FIE NAFIONAL

Steel Tube Cleaner.

Celiar,

Yor 0
(.’lnﬂlnl ! ‘::n.
ller JuLy &
4\&: i,

M by U. 8. Navy. Formie by casiers, BSend fo
,OI-NIIUI‘NILI STEAX BOILER & PIPR

COVERING

WITH“AIRSPACE IMPROVENMENT,
Baves 16 0 Int mt CHALMERS SPFENCE CO,
l?ﬂﬂ 24 8t Lu Louls, Mo

Niagara
SteamPumpWorks

Esvansisuxn 190
CHARLES B, HARDICK,
No. 23 Adams Btreen,

. - BROOKLYN, N. V.

OGERS' TANNATE OF BODA BOILER
I SCALKE FEEVENTIVE JOB. 6. lumluaal{,u.

M
P~ Bend for ook on Boller ur.mn:g:;:‘. —-—

RE NGO N Al

L. SMITH HOBART,
Fresldent,

1872, and, by a patient and steady pers'stence, In apite of
ali obswscles, has established a Luslooss which s pormas
pent and successful, and now requires the Increased spaoce
and facilities afforded In our new loeation

principal publishers and manufacturers In every State In
the Uplon, over 76,000 of them baving been made and dis-
tributed in the past four years, They are produced pho-
tographically, by a secret method Invented by our Super-
intendent, known st the “* MOSS PROCESS," which
differs casentially from all other ** processes'’ for mak-
ing Reltef Plates, has hean demonstrated to be vastly
superior to them all, and Is owned and operated solely by
the Mhoto-Engraving Company.

Our pisies are adapted to all sorts of ll\nllullrml for'

DAMPER AND LEV lu

HEGULATONS B B s T OGAGE COCKS,

Ql l'lll(ll L& KRIZEN. 44 ll.ll"-v m..n-u.
To Roofers, Builders, & Propeny Owners.

A complete Roofing for .:] per Square, durable, eco-
nomical and fireproat. Benda for Samy xnnnillrf ars
K. N, MAKTI '..‘Ifh"ll lt-mﬂn Mateariale,
w0 \hufu. Lane

.0, Dox 6M,

and 9 Liberty Bt,, N. Y,

J. O, MMOSS,

t

D, X, CARSON,

Snperlntendenl. General Agent,

RENOYVYVED
From 62 Courtlandt Street to 67 Park Place.

The Photo-Eagraving Company was Incorporated May, | books, newspapers, and catalogues, as an excellent sub-

stitute for wood.cuts, costing much less and bolng pre-

| pared more qulekly,

Thoy are in bard typo-metal, not ' bitten" or * etehed,"
and should not be confounded with etchings in xine or

Our Rellef Plates are now used satisfactorily by the | other metals,

Thoy are mounted on blocks type-high, resdy for nse

| on any typesprinting press, require no more ‘making

ready'' than any other ** cuts,' and will woar as long as
any storeotype plates. Kloctrotypes or stereotypes uay
be made from thom In the ususl way,

Messrs, Munn & Co,, the Ameriean Traot Soclety,
Scribner & Co,, D, Appleton & Co., and other prominent
Publisilng Houses aro among our regalar patrons,

§F Bend stamp for Iustrated Clroular. Mleass sy
-m-r- y Mosaw this

Todd & l{aﬂerty Maclune(,o

MANUFACTURENRS OF

The celovrated Greene Varisble Cut Low
Fatent Tutular and Floe Botlers lﬁul:&'v&'! !::
llowy“lluhll“ and Fortable “Pl'l ol IL

;m;umklum “um, um uoulu \ h

o i i

Agenta for lhr ho'.flun Mm.-.l:::r:"m' 'l.euh{:hg

ist's Tools; ftor Jndwn. uavn-on an Lop- Valves

;[:r‘t‘c‘v'l‘?,l( .l'u:-‘ U iferential l\nt Blo&?‘
) 0 llLLA

WOKKS PATKHRSON, ler "“%n' o

l OGARDUS' PATENT UNIVERSAL EOCEN-

TRIO MILLS-For (ﬂndlnx Bones, Ores, Sand, 014
Crucibies, Pire Ciay, Gusnos, Of Cake. rm Corn
Corn and Cob, Tobscco, Soull, Sugsr, Balts ta,
Bpices, Cofiee, Cocoansi, Fiaxseed, Asbestos, Mics,
eic., snd whatever cAnnol be rrould by other mml
Also for Palnta, Prioters’ fuks, Paste ‘lukl
JOHN W, lunumm. succesor 10 JAMES B Au
DUB, corner of White and Elm 8, , New York,

" NEW AGENCIES,

H n\lng jn-l [ 'lnhllalic n: :«w m'ln In the hands of
GEO, \( | mm b rq Mt New Yo
RO AT AR IR . ek
adelphin, Tanite Kmery Wheels aud Machines esn now
be bad in both cities on reasonable terms

Prompt Delivery

s special feature, No delay noeded In getting large

Wheels
ﬂ’l‘l(()l D'&nl RG, l'A
—
Iutw BRIDGE BUIL l)l\(.—A mmplem de-
scription, with dimensioos, working drawin
-n;n(‘!l\rl of Girard Avenue Hridge, ISM ..xnphzv'. 'p';.'1
Fith foundations of Irr- Ten engravin Pri
centa, Contalned In Nos, 1, 2, and 4 of 8C ”"\THH
AMERICAN BUPPLE \lf\l 10 cenis per copy. To be
had at llnlu um- n uunl of all news ngonts,

SCIENGE REGORD

EFoxr 1876.

This work 1s just fresh from the press, and al
the ordors which had ncoumulated have been
filled; and the publishers are now ready to recelye
new ones.

The Sciex0ox Recorp for this year—the fifth of
its publication—contains 60 octavo pages and a
great number of engravings, lllustrating new dis-

coveries, novel inventions, ete.

THE Volume for 1576 embracesthe most Interesting
Facts and Discoveries in the various Arts and Sciences
that have transpired daring the preceding year. exhibi.
ting 1none view the Genersl #POIYCOI the World
in the rollowing Departments:

CHEMISTRY AND METALLURGY,

IPCI!A\I(‘S AND ENGINEERIN 0

ELECTRICITY, LII-IIT HKAT Bom

TEC uM;L(mY THE USEFUL ARTS,

B ANY A l) uURTl(,l!l.Tblul

ll(( ULTUKE
URAL AND HOUSEHOLD ECONOMY,
ERIA MEDICA TIIEICM'FI:TILB HYGIENE

NATUHAL HISTORY AND ZUOLOG

METEOROL nm TBIH(E!&TI‘[AL PHfBlCﬂ.

GEOGRAFHY

GEOLOGY N MINERALOGY,

ASTRONO

BIOGRAFHY AND NECROLOGY,

Every person who desires to be well informed concern.
{ng the Progress of the Artsand Sclences should bave a
copy of Sarxxor Rrooxp for 1876, It will be a most In-
teresting sod Valuable Book. and rhould baves plac In
every Housohold and ‘Library,

Handsomely Bound Libera discount to the trade,
Price $2.50. Sent, post-pald, on receipt ot price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the
Gye volumaos, 1572, 1573, 1574, 1875, and 1878, The five
volumes comprise a library of information which
every student or man of science should preserve.

MUNN & CO,,
81 Park Row,
New York city.

CREW PROPELLERS, THEIR SHAFTS AND

L) FITTINGS. By Hamilton W, Pendred, M.E. An
able treatise, shewing the preunl &?cnco. It advan-
and defects, With 28 ,nm 10 centa. Con-

ned in No, 4 of SCIENTIFIC AMERICAN SUPPLE-
ENT. To be had st this ofice, and of all news ageats,

=g

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

Tbe publishers of the SCIENTIFIO AMERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attraotive and use-
ful than any of its predecessors.

To the Mechaniz and Manvfacturer

No person enguged in any of the moechanical pur-
suits should think of doing without the SCrex-
TIFIO AMERIOAN, Every number contalos from
#ix to ten engravings of new muchines and inven-
tions whioh cannot be found In any other publica-
tion.

The SCIENTIFIC AMERICAN ls dovoted to the
fnterests of Popular Scienoce. the Mochanie Arts,
Manufactures, Inventions, Agricul ture,Commerce
and the industrial pursuits genorally; and it is val
uable and instructive not only in the Workshop
and Manufaotory, but also in the Housebold, the
Library, and the Reading Room, Rach volume
contains hundreds of Notes, Roolpos, and Suggos-
tions, and Advice, by Practioal Writers, for Work-
ing Men and BEmployers, in all the yarious arte.
TERMS OF BUBSORIPTIONS, —POSTAGE

PALID BY UM,
One copy Solentific Amorican, 0ne yoar....
One copy Salentific American, six mlhl--
One copy Bolontific American,throo months
One copy Sclentific American u‘mm
Solentific American SBupplement, both
One copy of m M 00
nu.ndonooopy of-‘nm lﬂ-w

S m
One copy Bcientific
mammmwm m 5.20
Remit by postal order, or

Address il letters and make all Fost Office or-
dors and drafts payable to

7.00

7 r;ny ..‘3. NEW YoRK.

« Sclentif mudvhl
Nias KXU.J nlwn cgm};k ork «

mbard sis. ,




