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WIRE ROPE TRACTION STREET RAILWAY.

This system of street railroad, the invention of Mr. A, 8,
Hallidie, has been adopted by the Clay Street Hill Railrond
ity of San Francisco, Cal., and is said to
ds of metropolitan railroading, especial-
af the streets has to be kept free from
motive steam engines are not per-
mitted, or where the streets are so steep as to preclude the
use of horses, locomotives, or steam traction engines.

The system consists of an endless wire rope placed in a
tube below the surface of the ground, between the tracks of

HALLIDIE'S WIRE

a railrord, and kept in position by means of sheaves, upon
and beneath which the rope is kept in constant motion du-
ring the hours the carsare running, by a stationary engine.
The power is transmitted from the motor to the rope by
means of grip pulleys, and from the rope to the cars on the
street by means of a gripping attachment attached to the car,
which pusses through a narrow slot in the upper side of
the tube,

From the illustration, Fig, 1, which s propared from n
photograph of a portion of the route in Ban ranciseo, it will
be seen that the ground s exceedingly frrogulnr,  Tho ave
rage grade is 680 feet, and the steopest 850 feet, to the mile,
The entire length of the endless rope operated, which is of
o6l wire, three inches in circumference, Is 0,800 foet, and
the line is supported in the iron tubes, every 80 feet, on 11
inch sheaves. Other sheaves hold up the rope in turning
angles, ete. By referring to Fig. 2, which shows n oross sec
tion of the tube, will be seen the opening or slot, soven
wighths of sn loch wide, in the upper side of the tube,
which enables the footof the grippiog attachment to pass by
and under the upper shoaves and over the lower sheaves
This attachment s shown in Figs, 8 and 4

n" @ shows & pemspective view of the attachment from
abave, and Fig, 4 represents the wheel by which it In opers
ted, A vertioal slide, A, works in & stundard, and is moved
I!pllddu*ll by a scrow and hand wheel. This screw is
shown on the dumuny, Fig. 1. The small upper screw, golng
down through the large screw, operates it. At the lowerend

of this slide is n wedge-shaped block, which actuntes two
jx}wu, B, horizontally, which open and cloge nccording .tn the
direction in which the slide i moved, closing Mn'n the slide
I8 moved upwards, These jaws have piccos of soft v:mtirnﬁ
placed in thom, which are casily removed when worn out
and which are of proper shape and size inside to grip ﬂu'v
rope when they are closed over it,

On both sides of the jaws, and attached to them, are two
small sheaves, C, which are held by means of ruhlu,-; cushions
sufliciently in advance of the jaws to keep the rope off from
them, and, at the same time, to lead it fairly between them,

allowing it to travel freely between without touching them.
When it is required to grip the rope, the slide is drawn up
by moans of the small screw before deseribed, and the wedge
at the lower end closes the jaws over the rope, at the same
time forcing back the small guide sheaves on to the rubber
cushions,

The standard containing the slide, ole., is Inclosed in a
cast iron bracket, and raised and lowered bodily through
an opening in the tube from above the surface of the street
to the rope in the tube by means of & worm and nut or rack
and pinion. The dummy ‘s conpled to the passenger cars,
at the bottom of the incline, and uncoupled st the top, nnd
vice vorsd, horses then being coupled to the oar for the level
road. In order to stop the car, tho jaws of the gripping at
tachment are opened slightly ; when they reloaso the rope,
the guide sheaves toke it, and the car stops, All tho essen
tinl working and wearing parts of the gripping sttachment
are made of steel.

The turntable.at the foot of the ineline is double, The
available space at this polnt was very Hmited; nnd in view
of this, some ingenuity had to be employed When the trao
tion car renches the foot of the incline, 1 s uneoupled from
the car, and run on & turntable, the slotin the turntableallow
ing the shank of the grip to pass down freely, 'I'he table s
then turned around one quarter of its elrenmference, and the
track and slots are then broughy in the same Hoe,  1he tea
tlon ear I8 then runon o second tablo, which Is turned bael,
and the traction earls ran on the up track, Tho ear s then
tranaferred in the sume manner und coupled to the traction
car, ready for the ascent I'his course Is nocessary, as thore
Are llnllll.ll' tracks ; ard the travelipg wire rope rans down
beneath one pair and up under the other An the grippiog
sireot through the slot, It

attachment passes down under thy
y allow the

is necessary 1o bhave o slot In each turntable, W«

traction ear to be turned
The method adopted at the upper end of the ol is more
A turnout is made for the car, and it rons down o

shple,
The dummy is turned ss fol

a common single turntable.

lows: A clroular table connects both tracks, with a slot de

seriboed around & centor, A small iron wrinngle connects the

dutmmy at iwo points with the center of the alot and tube
. on the dummy, the center of this triangle being

By pushing
moany, the dummy turns

beld in position by appropriate
around in & very small circle, and is ready for the return

Postage prepaid,

trip when attached to the car, which has nlready been turned
on the turntable, :

The road has n gage of 3 feet 6 inches. An ordinary 20
pound T rail is used, which is set flush with the street and
and presents a neat, smooth appearance. The rope runs at
the rate of about four miles per hour, and the ascent is made
including stoppages, in about 11 minutes, the distance beiné
8,300 feet. The motive power is supplied by a steam engine
of 80horse power, -

The road has run regularly since its completion in Sep-

ROPE TRACTION STREET RAILWAY

tember, 1873, and during the period of one year and four

months its actunl running expenses per day, including wear
and tear, and interest on cost at 135 per cent per annum, are
estimated at $128,

(‘ulnlulni- HOF POrsons deslring to negotinte for the nse of
tho foregolng system, or construction of similar lines, can
patentee, A S Hallidie. President

118 Pine street, San Francisco,

communicate with the
of the Mechanies' Tnstituts

Cal

. - -
Now Procoss of Engraving on Copper.

The bydrographie office st Paris has begun a process of
engraving on copper which promises, by its rapidity and the
moderation of it price to be vary widely usefal. It consists
in substance, first, in covering o plate of copper with a thin
shell of adhering silver, upon which is spread a thin layer
of colored varnish: second, in drawing thereon, with u dry
point, the lines of topography, and lettering, precisely as one
engroves with & diamond upon stone; third, in corroding
the traced parts by moeans of the perchloride of iron,
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become such, This condition refers to the rules and prinei-
plos on this subject which are dictated by reason, and espe-
cially those which have been adopted by the courts,

Ono of these rules prescribes that the name sought to be
used as a teade mark should not bo deseriptive. 1f one
ghould sock to approprinte the word ‘‘inoxplosive” as a
tende mark on his preparation of an illuminating fluid,or the

0. D. MUNN, A. B. BEACH.
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TRADE MARKS.

The law presents to every one indocements and facilities
for honest offort. The inventor of & new manafacture is, by
way of compensation, secured in the exclusive right to make,
use, and sell the same for a limited number of years.

But without having created a new entity, he may wish to
engage in manafscturing some special commodity, and by
his ski)) and honesty may seek to establish a reputation that
shall secure a preference for his goods over those of any of his
competitors. This reputation is & property in which the law
also aims to protect him. He may,in any way he pleases inform
the public how his own productions are to be distinguished
from those of other manufacturers, snd any attempt at frau-
dulent deception on their part, in that respect, will be the
subject matter of an sction at law against them, and all this
without any statutory regulation on thesubject.

Any mark or device attached to his goods is sufficient for
this purpose. A word ora symbol is generally selected for
thus designating them, and this constitutes what is known
a8 8’ trade mark.” When by long custom It has become
known to the public in its signification, its use by another
person embodies a falsehood, and can be dealt with as such,
80 far s that can be done in & civil snit, It Is morally the
same as & theft, & forgery, or a counterfeit, but cannot be
punished as & erime without a special statutory provision
to that effect,

The statate In relation to trade marks operates In ald of
the common law on this subject—modifying it to some oxtent,
fixing specifically the penaltios sttachod to transgression, faolli-
tating the giving of the requisite testimony in any remedinl
procecdings, and providing for a registration which fixes at
once the righta of the proprietor,of which every one s bound to

take notice et Wis own peril. In other respects the rules
fixing the rights and Uabilities of the respective parties seem
0 remaln substantially unchanged by the statute. Somo of
these rules will now be briefly considered,
The Comminsioner of Patonts Is prohibited from recelving
and recording any proposed trads mark which cannot lawfully

word ** indelible” on a new marking ink, such a trade mark
would not be received or recorded at the Patent Office,or sus-
tained by the courts as legitimate. Any other person who
had contrived preparations for such purposes would have o
just right to commend them to public favor by like designa-
tions respectively. Any law or regulation that should pro-
hibit him from the exercise of such a right would be
wholly tymnnical and unjust.

Again it hns been held that the name of any particular lo-
cality could not,as a general rule, boselocted as o logal trade
mark. A party who had sought to appropriste the name
““ Laokawannn "' as o trade mark for hisanthracite conl, was
not sustained in that attempt by the highest of our courts
(sea Canal Company cs. Clark,1 Official Gazetto, p. 279.) The
ground on which this decision chiefly rested was that no
other person who should be engaged in mining coal in the
Lackawanna district could legally be prevented from desig-
nating it by that name,

For a similar reason, the statute prohiblts the registration
of a trade mark which is merely the name of a person, firm,
or corporation, unless such name i accompanied by a mark

5 | sufficlent to distinguish it from the samo name when used

by othier persons, And also, as o matter of manifest justice,
no oneis permitted to select as a trade mark a word or sym-
bol which so nearly resembles one, previously appropriated
by another person, that it will be likely to deceive the pub-
lie.

But it must not be supposed that any one can with impu.-
nity attach & name to his productions, although such name
could not have been appropriated by any other person as a
trade mark, The great underlying rule that fraud will not
be allowed to achieve success, wherever it can be detected,
will interpose to prevent the consummation of an effort to
compass its ends by falsehood or deception. If, therefore, a
salt manufacturer at Onondaga should adopt the word
““ Onondaga ” as his trade mark—although that trade mark
would be wholly invalid as such, unless at all events he had
monopolized all the manufacture of salt at that locality—
still,if another manufacturer at Ssginaw or Kanawha should
label his commodity ‘* Onondaga salt,” he would be liable to
an action by the Onondaga manufacturer, This would not
be on account of the trade mark adopted by the latter, He
might maintainsuch an action irrespective of his trade mark,
and so might nny other person who had sustained an injury
by the fraud.

A trade mark then should be novel, that is to say, so far
differing from any one previously attached to a like commo-

3it | dity that there will be no danger of causing deception; it

should notjbe descriptive of the quality of the goods to which
it is attached; itshould not consist merely of the name of
any person, firm, corporation,or locality; and finally it should
not be attempted to be used for an immoral or illegal pur-
pose.  Subject to these conditions, it may consist of any de-
vice, symbol, or word—no matter how arbitrary or onmean-
ing in itself—that the proprietor sees proper to select.
These rules are believed to be sufficient to serve as guides
in most of the cases which shall present themselves to the
mind of the honest inquirer.

HOME NEWS BY WAY OF THE SUN.
‘“ Go abroad to learn the news " is & very old saying. Just
now the study of the sun’s constitution furnishes a remarka-
ble verification of the correctness of the proverb: that far
away orb affording = better and closer view of the early
stages of tho earth’s development than could possibly be
guined st home, and furnishing at the same time an alto-
gether unexpected means of estimating the relative charnc-
ter of the earth’s chemical structure a8 compared with the
other membors of the solar system,
It is well known that the elements which compose the earth
and its atmosphere are very unequally distributed. Of the
part which we are sequainted with, oxygen constitutes by
weight fully one half, Silicon makes up aquarter. Alumi.
num, calcium, magnesium, potassium, sodium, iron, and
carbon, in decreasing proportions, constitute nine tenths of
the remaining quarter, There is loft only one tenth of a
quarter to be made up of the other fifty-five non-metallic and
motallic elements.  Nor are these varions elements uniformly
mixed in the parts of the earth open to our Investigation,
The outer portions, being mainly sedimentary strata, dorived
from an original nucleus of primary rock, are of no assist.
ance in determining the primal distribution of the elements,
For this we must interrognte the baxic rocks, These are na-
turally divided into two great divisions, holding on the whole
a definite relation to each other. The upper mass consists of
granite and other plutonic rocks rich in silica, moderately
rich in alumina, and poor In lime, iron,and magnesia, Below
ure basaltic and volcanic rocks poorer In silica, equal in alu-
mina to the upper series, and moch richer in iron, lime, and
magnosia, and containing also o great variety of other ele-
ments ag ocoasions) constituonts : the proportion of the denser
metaly increasing downward, These relatively precious con
stituents of our earth, as we all know,ronch the surface only
through velns which traverse the outer layers.
How did it happen that & few of the elemonts are provided
po plentifully for us, while there s suoh a scanty provision
of the reat? And why are the nseful metals chiefly hidden in
the depthist
The Pope, the Turk, and-—not the devil, as the old litanies
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, but his chief opponents—the clergymen, m
mmt) reply: ** It is the will of God,” and that

quiry with them. But Science rests with no sach 4
ropressing dogma. Present conditions are, 'm-r,,
other conditions were: what were those conditions ? B
sult of the answer to this question solontific men st "
nothing short of ““interviewing" the Unlverse. Naty -.
tho ruler of our planctary systom Is the most instructive i,
news in regard to the genesis of hin family,the earth included,

It appears to be pretty conclusively shown, by spectrorcople
analysis of the sun’s light, that the following twenty terres.
trial elements (with indications of perhaps two otherwiss up,
known elements which need not be taken into this aceount)
exist in the sun’s atmosphere:

Aluminum  Chrominm  Lead Sodinm
Barium Cobalt Magnesiom  Strontiom
Cadminm Copper Manganese  Titanium
Calelum Hydrogen  Nickel Uraniom
Cerium Iron Potassiom  Zine

These various substances are not indiseriminately mixed iy
the vapors which surround the sun, Thanks to the inter.
posing face of the moon in total eclipses, it is possible 1
study the sun’s atmosphere in sections, ko tospeak: by which
study it appears that, by virtue of the high temperature
which prevails there, and the varying specific gravity of the
different elements, the Iatter are enabled to arrange them.
selves in layers, in spite of the stormsand gaseous outbursts
which would tend to disturb their positions. It is obseryed
too that, in the main,the number of elements increases down-
wards, The outer ‘‘coronal ” atmosphere containg cooled
hydrogen. The “ chromosphere "' shows incandescent hydro.
gen, magnesium, and calcium. The ‘‘ reversing layer,”
which lies next the photosphere,exhibits sodium, chromium,
manganese, iron, nickel, and the rest, with the probable ex.
ception of aluminum, the place of which has not been deter.
mined by observation, but which most likely lies between
magnesium and caleium.

Theoretically the metalloids should lie, as a group,outside
the metallic atmosphere: and Mr. Lockyer has submitted
some ovidence to show that they probably do, explaining
why, under the conditions which prevail,their record among
the Fraunhofer lines should be a feeble one, and insisting
that, in the lack of such lines, we have no argument against
the presence of some quantity of the metalloids in the sun,
although that quantity may be small. As collateral evidence
it is proper to add in this connection that, in the spectra of
granite, greenstone, and lava, no trace of metalloids is seen,
notwithstanding the (chiefly) non-metallic character of those
rocks,

Assuming, in accordance with the nebular hypothesis, that
the earth was once in the condition which the sun now pre.
sents, we can readily understand why its chemieal constitu-
tion should be what it is. From the known behavior of the
elements, it is inferablé that, as the external metalloidal va-
pors cooled, they would condense and fall upon the underly-
ing layer forming these binary compounds capable of exist-
ing at  high temperature, such as the vapors of water and
hydrochloric acid, silica, carbonic acid,and others.

As the cooling went on, the precipitation of these binar;
compounds would give rise to numerous reactions, forming
silicates, chlorides,sulphates,etc. 'With still further cooling,
the condensation of water and the formation of minerals
would ensue, and the consolidation of the outer shell would
begin. The condensation of the metals would come much
later and nearer the center.

The same line of facts and reasonings give a clue to the
probable constitution of the planets, Assuming the solar
nebula to bave once existed as a nebulous star at a tempers-
ture of complete dissociation, and to have contracted with
loss of heat, throwing off the planets successively, we may
infer that the outermost would be chiefly if not entirely metal-
loidal; the inner ones would be increasingly metallic as their
orbits approached the central portion of the nebula. Mr.
Lockyer considers that the low density and the gigantic and
highly absorbing atmospheres of the outer planets accord
with their being more metalloidal than the earth: on the
other hand the high density and comparatively small and
feebly absorbing atmospheres of the inner planets point to
a more intimate relation with the inner layers of the original
nebulous mass, and consequently a more metallle constita:
tion. For the same reason we should expect to find the me-
talloids scarcer in the sun thanin the earth. The otherwise
mysterious fact that the moon is of lower density than the
earth, and the moons of Juplter similarly less dense than
their primary, is easily explained by this hypothesis.

The nows which we have briefly summarized awaits con-
firmation, though (as the newspapers say) it comes direct,
and from a trustworthy source. It Is certalnly good enough
to be true, commending itself, as Professor Prestwich ob-
serves in his reviow of the present aspects of geology, not
only by the simplicity and grandeur of the views presented,
but for their high suggestiveness for future inquiry and re-
soarch,

<
GERMAR PATENT LAW.

At prosent the various States, comprising the German Fm-
pire, have each s soparate patent law, At the timo of the
Vienna Exposition it was proposed to initiate a general pa
tent law, and to abrogate the State lnws. For this purpose
the German Patent Protective Association was formed, and
they have prepared the details of & new law, which has
been presented to the Federal Councll, with a petition for
it enactment.

The proposed new law is substantially a codlfication of
existing provisions, and embodies the current continental

notions about patents and Inventors. The latter are regarded
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an {ntorlopers or trospassers, who must be watehed, surround
od by restriotions, and compelled to
ok A pel surrender thelr property

In this eountry, the Inventor is regarded aa a public bene.
factor, enjoys entire freedom in the posscssion and working
of his patent, s encouraged in his work, and hosored by the
people. It is chiefly when he goes bofore Patent Office offi.
ﬁb“h“ﬁﬁu&hnﬂd&uw&

The proposed German law provides for a commission who
shall decide as 1o the propriety of granting patents. Ofcial
foes small. Durstion of the patent, 14 years. Annual pay-
monts o be made ; neglect to pay forfeita the patent. With.
in wix months after the application Iy made, but before the
patent s granted, the applicant must show that the inven.
tion has been actually worked within the Empire. The Pa-
tont Office may oxtend the term for working to a year in
special cases, and will then decide whether or not to grant
the patent. Patentess are compelled to grant the right of
use to any persons who desire; and if the parties cannot
AgToe &8 10 terms, the Patent Tribunal shall name the price
which the inventor mast accept, The government may use
any Invention, without iating with the patentee; the
Tribunal will name & sum, which the patentes must accept,
or got nothing.

e

A STREET RAILWAY IMPROVEMENT WANTED.

‘Wo publish in another column & note from the president of
the Third Avenae Rallway of this eity,inviting the attention
of Inventors to s needed improvement in the joints of the
rails of stroet rallways. The Third Avenue Rallwuy Is one
of the most extensively patronized roadsin the world. Its
length is eight miles, and it carries about thirty millions of
passengers per annum. Its rails are spiked down upon
longitudinal wooden beams, with an iron plate under the ends
of the rails. In addition to the enormous traffle of the com-
pany, the rails are subjected to much wear and tear from
heavy street vehicles. The improvement called for must be
of such & nature as to be readily applied to existing rails.

.

A NEW DODGE,

Woe have frequently had occasion to warn patentees agalnst
the persiatent efforts of designing persons in all parts of the
country to abstract money from their pockets under various
protexts. The most numerous class of these impostors have
hitherto been those who send circulars and lettors to pa-
tentees, announcing their extraordinary facilities for selling
patents, insinuating that they have a customer for the inven-
tion, ete., and all they require to consummate the sale is a
power of attorney and a small fee in advance.

Our exposure has very nearly effected an extermination of
their operations In this line, but now they turn up in & new
e,

Instead of sellers of patents, they now sppear as solicitors.
They look through the list of patents each week, and write to
the patontees, stating that their claims do not appear to cover
the whole of thelr inventions, and advise relssues in each case,
and set forth special facilities for obtaining these reissues.
We havo before us a letter from one of these relssue solicitors
which & gentleman has sent us, with the usual enquiry as
to what we know of the writer. The selicitor's letter goes
on to state that his only means of judging of the strength of
the patentee’s claims was from the published report. The
writer had not even read or seen the gentleman's patent, but
he has written advising him to apply for a reissue, stating
that for $70, including all fees, payable when the order is
given, he will dohis best to get broader claims; but, he adds,
the inventor must take all risk of failure. The writer is evi.
dently a novice at this new dodge, and is either very stupid
or has a streak of inherent honesty left; for he admits, as be-
fore stated, that he has never seen the patent, and he also
frankly states in another portion of his letter that he does not
know whether the patent can be strengthened, adding truth.
fully that the result would depend altoguther on what had
been done in this line before the patentee made his applica-
tion. But he winds up by stating that he belloves that better
claims can be ‘‘engineered through.” What s meant by
* engineering through " is not explained; but the expres-
sion would seem to be a part of the means used for im-

the patentes as to the magnitude of the solicitor’s
influence in getting allowed such claims as he may ask for.

It is not a large namber that will be deceived by such
specious communications; but some will be made nervous,
and wonder to themselves If they have a valid patent. Woe
would udylse such persons to consult their own agents
for information, but under no circumstances to place their

business and money in the hands of theso letter-writing |’

solicitors, with whom they have no acquaintance,

1t is not often that unsolicited advice from a stranger is
worth very much, and the motive that prompts it may usu.
ally be looked upon with suspicion. We do not assert that ad-
vice thus tendered is necessarily given from perniclous mo-
tives; but we believe that it is not wise to follow the advice
of strangers whose opinion is volunteered; and that those
who place their business in the hands of such persons will be
likely to find the experiment an expensive one.

S —

HOW TO BUILD A WINDMILL,

The principal data connected with windmills were dis-
covered by experimenters early in the present century, the
best proportions for sulls being ascertained, and most of tho
Important details of construction being worked out. We do
pot mean to say that manufacturers have mado no lmprove.
ments #inco that time, only that nothing of any great novel-
ty has beon produced. We must rofor the reader to some
standard treatise on mills and millwork, and to the circulars
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of manufacturers, for Information in'regard to the varlous de.
talls and patonts, and will content ourselves with s descrip-
Hon of & standard mode of construction snd proportion.
Windmills can be elther horisomtal or vertical, but the latter
are almowt exclusively employed. 1o the vertieal windmil),
tha shaft is incllned 1o the horison &t an angle of from §° to
15°, when the wheel s Placed at the top of & tower; so that
the wheel will clear the sides of the bullding, and allow
space for the sotion of the wind. If the wheel Is supported
by & post, the shaft may be horizontal. The connection of
the shaft with the pamp or other mechanism may be made
elther with gearing, or by means of & crank and connecting
rod. The shaft must be free to swing around in any direc.
tion, 8o that the wheel can alwayw fuce the wind. It s moved,
In the case of minall windmills, by the use of & weather vane on
the end of the shaft opposite to the wheel, With large wind-
mills supported on towers, the top of the tower 1s gooerally
arranged so that It can be rotated, and & small suxiliary wind
wheel, connected by gearing, moves It into the proper posi

ton as the direction of the wind changee. The wheel of &
windmill may be covered with cloth, or with slats of wood
or motal, the cover In either case being technleally known ss
tho sall. It is frequently necossary to reef the sails, when
the force of the wind Increases; and windmills are often ar

ranged so that this reefing s performed automatioaly. A
common method of effecting this is to make the sall of & se-
ries of jointed slatw, that present a close surface to wind of
the ordinary velocity, and open, thereby decressing the sur.
face, a8 the velocity of the wind Increases. A good number
of the windmlills in use, however, are coversd with oloth,
and reefed by hand as occasion reqaires. The best veloeity
for s windmill is such that its periphery moves about 2}
times as fast as the wind. Thus, if the wind s moving at
the rate of 20 feet a second, the tips of the sails should
move at the rate of 52 feet a second, so that, If the wheel
were 12 feet in dlameter, it should make about 88 revolutions
a minute. Of course, If the velocity of the wind varles
greatly, it will be impossible to koep the speed constant, so
that windmills are not ordinarily well sulted for work re.
quiring steady motion ; although they answer very well for
moving pumps, if an Intermittent supply of power s not a
serious obstacle, Inmsome sections, however, the provalling
winds are quite steady, and in such cases windmills can bo
applied with advantage to grist millsand other useful work.
The forco and veloclty of the wind can only be determined
by experiment, but the results of previous experimenters
may be useful to our readers, and we give below a summary
of the most recent and rellable:

Velocity of wind,
———— e Prrpendicular
In feet s« I ’l'n' :lwlu f:.t:o. in mm:t(\- Cmmmf the
10 682 0-88 Gentle pleasant wind.
20 1884 001 Brisk gale.
30 2036 204 Very brisk.
40 b 70 14 3N High wind.
50 00 625 Very high.
80 4091 925 Very high.
70 4778 1275 A storm.
80 54°50 1684 A storm.
90 01-86 2074
100 6818 2628(» A great stosm.
110 502 3080
120 8184 8675 A hurricane.
180 8865 4826 A hurricave.
140 0547 3082 A violent hurricane.
150 10220 3736 A viclent hurricane

In the accompanying figure is shown one of the four sails
of a windmill, it having been
found that four sails of pro-
per proportion produce the
best effect. The piece, P B,
is called the whip of the
sall; C D, EF, GH, ete,,
the bars of the sall. The
bars are inclined to the
plane of revolution, at dif-
ferent angles, the angle
made by any part of the sail
with this plane belng called
the weather of the sall.
Making the distances A O,
N L, L I, ete,, each equal to
¢y of the diameter of the
wheel, the best values for
the angle of weather are ay
follows :

For N 018"

For L, M—10"

For J K—18*

For + H—I16

For E F—1234*

For C D—7*

The sail stretched over these bars will be a warped sur.
face, somewhat resembling the blade of a screw propeller,
The part B D O, called the leading sail, is trinngular, and
B Dis J of the dismeter of the wheel, B C belng A, nnt!
C N, i, of the diameter. The main body of the sall, B ON

0, i commonly rectangular. A windmill of the best propor-
tions, running under the most favorablo clreumstances,
utilizes about & of the energy of the wind that acts on an
ares equal to & circlo having the same dinmeter as the wheel,
It would not be advisable to count on realizing more than
half this power In general practice; and on this assumption,
we have the following emplirical rule, for determining the
diameter of a whosl, to give a certain amount of power, with
an assumed veloclty of the wind:

Divide the required horse power by the cube of the veloolty
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of the wind In feet per second, take the sqaare root of the
quotient, and multiply it by the number 20284 8. The pro-
duct will be the required diametor in feet. An example illns
tratlve of the preceding principles v appended. A wind
mill ls 10 be erected Lu & locality where the geners! velocity
of the wind is about 20 feet per second. It s 10 be sttached
to & pump,the work required of it belng to raise 1,000 gallons
of water per hour through & hight of 20 feet: 1,000 United
Btaton gallons of water weigh sbout § 320 pounds, and, takiog
Into effect the resistance of the pump, the power requlired
will bo about § of & horse power, or 0107 horse power
Dividing this by 8,000, the cube of the veloeity of the wind,
extracting the square root, and multiplying by 20248, we
obtaln B feet as the required diameter of the wheel. Re
forring to the figure, weo find that, in this case, C N Is 8 feet
104 inches, B D, 7§ inches,and B C11 4, inchen. The velocity
of the tips of the sails should be 52 feet per second, or the
the wheel should make about 108 revolutions = minute,
These explanations will probably be sufficient to enable any
of our resders who desire it to coustruct & wheel, and we
shall be glad to hear of the success of their efforts.

SCIENTIFIC AND PRACTICAL INFORMATION.

NITRO-GLYCERIN,

Professor Mowbray, in a recent lecture before the Stevens
Institute of Technology, on the sabject of explosives, stated
that nitro-glycerin is now largely made from the fatty wasto
of stearin and soap factories. Its density, which is 16, water
being 1, enables it to exercise Its tremendous force; for in &
glven bulk, there is 80 per cent more gaseous matter than
would be contained in it were it only of the density of water,

KEW IMITATION SILVER ORNAMENTS,

In soveral stores in Munich various objects of art have
Intely boen displayed, which are remarkable for their bril-
liant sllver hue. It appears that they are mere plaster mod-
ols covered with & thin coat of miea powder, which perfeetiy
replaces the ordinary metallic substances. The mica plates
arv first cleaned and bleached by fire, boiled in hydrochloric
acid, and washed and dried. The material is then finely
powdered, sifted, and mingled with collodion, which serves
a4 & vehicle for applying the compound with s paint brosh,
The objects thus prepared can be washed In water, and are
not liable to be injured by sulphuretted gases or dust. The
collodion adheres perfectly to glass, porcelain, wood, metal,
or papier maché. The mica can be easily tinted in different
colors, thus adding to the beauty of the ornamentation.

NEW PROCESS OF GILDING ON GLASA.

Professor Schwarzenbach, of Berue, has recently devised
the following new method of gilding on glass: Pure chloride
of gold is dissolved in water. The solution is fltered and
diluted until,in twenty quarts of water, but fifteen grains of
gold is contained. It is then rendered alkaline by the addi.
tion of sodas. In order to reduce the gold chloride, aleohol
saturated with marsh gas and diluted with its own volume
of water is used. The reaction which ensues results in the
deposition of metallic gold and the neutralization of the hy-
drochloric acid by the soda.

In practice,to gild a plate of glass the object is first cleaned
and placed above a second plate alightly larger, a space of
about one tenth of an inch separating the two. Into this
space the alkaline solution is poured, the reducing agent be-
ing added immediately before use. After two or three hours
repose the gilding is solidly fixed, when the plate msy be re
moved and washed.

The Clark Revolving Shutter,

It Is announced in the advertising columns of this issue
that Messrs. Clark & Company, of London, Eng., patentees
and manufacturers of self-coiling shutters made of steel,
iron, or wood, have an agency at 218 West 20th street in this
city., Messrs. Clark & Company’s shutters are to be found
in all parts of the world, and are known for their ease in
working, security against burglars, and finished and orna-
mental appearance. The firm have other branches at Bos.
ton, Mess, Dublin, Edinburgh, Manchester, Liverpool, Mel
bourne (Australia), Paris, Berlin, and Vienna, their head.
quarters in London being & very large and complete manu
facturing establishment. In New York city, the Clark shut
ters are to be seen on the new building for the Lenox library,
100 of them having been put into the structure; and the
Delaware and Hudson Canal Company's new building and
the T'ridune offices are also being supplied with them. They
are to be seen in many other of our principal cities,and there
cannot be two opinions as to their convenience and efficacy
in use and light and ornamental appearance,

NEW subscribers to the SOIENTIFIC AMERICAN will here.
after receive the papers from the time of our receiving the
order, unless they specify some other date for commencing.
All the back numbers from the commencement of the volame
(January 1) may be had if requested at the time of sending
the order, or on request, after receipt of first number.

PrerAriNG Soin ¥orR PorTiNG.—We find the following
under the heading of ‘‘ House Plants” in a popular and ex-
eollent family magazine: *‘ Ladies who find their efforts to
raiso house plants frustrated by worms may be able to win
success by boiling the earth before setting the plants. Use
little water, and allow it to simmer away after a few minutes
of hard boil."

Tur New York city aathorities, who once peremptorily
refused to allow the American Telegraph Company to lay its
wires underground, are now seeking to compel all the com-
panles to bury their wires,
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. NEW MODE OF SLAUGHTERING CATTLE.

The present mode of killing cattle, by striking tho animal

with a hatchet or ax, is a oruel operation, as in most cases

: ‘blows are required to produce the death of the ani-
mal. Different methods have been recommended and tested
for the purpose of exoouting the operation with the greatest
possible dispatch, so that the animal be not unnecossarily ex-
posed to protracted suffering.

The device represented in tho illustration ix a French in-
vention, and promises to meet all requiremonts, being so
simple in construction that it may be readily employed any-
whore. The head of the animal is covered by a mask of
suitable material, whick closes the oyes eatirely, and is at
the center provided with a circalar plate of sheet iron, rivot-
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rages, the cork is driven in far enough to produce n report on
opening.

The advantages of this stopper are that it ri_‘ql.lln's no
corkscrow, and allows the ntilization of smaller pieces of
cork, as only one tenth part of n common cork is noce.ssury
for the cap picce. The bottle is closed in about one third ?(
the time required for corking, wiring, and tin foiling, as in
the present stylo; and the device gives @ neat and ornamen-
tal appearance without ndding to the expense. It may be
used over again by applying it to the bottle by hand, the
parchment paper preventing the contents from taking upttny
tasto of metal or cork, which is of importance in the bottling
of liquid beverages.

o

EXTERMINATION OF THE PHYLLOXERA.
The best results thus far gained, in the repeated efforts
made in France to rid the vineyards of tho phylloxers, have
been obtained by the use of alkaline sulphurets, and more
especinlly the sulpho-carbonate of potassium. The latter
substance decomposes slowly, giving off hydro-sulphuric acid

ed thereto, which guidesina central perforation a strong
steel bolt or pin, in a direction vertical to the plate. The
inner end of the sliding bolt faces the head of the animal,
and is made hollow, while the outer projecting part is pro-
vided with & Jarge knob. The masked or blindfolded ani-
mal has no idea of his fate, a single blow of the hammer or
club on the knob being sufficient to drive the holtinto the
brain, and produce the instant dropping of the animal as if
strack by lightning. The theory is that the small quantity
of air in the hollow end of the belt is forced with the same
into the brain; and, being heated by the compression, exerts
 pressure on the brain, and causes thereby almost instanta-
neous death. The whole operation is completed within half
a minnte. Several cities of Germany and France have pro-
vided by special ordinances for the introduction of this de-
vice, which recommends itself to the attention of all humane
persons.—Seience Record for 1875.

IMPROVED BOTTLE STOPPER.

We publish herewith an illustration of a stopper now in
use in Earope for corking bottles containing wineral waters,
which was exhibited at the recent Vienna Exposition. It is
the invention of M. J. de Becker, of Paris, France. It con.
sists of a metallic ring, o, two semicircular parts, d d, and a
cap piece, b, which last is provided at the underside with
one or more cork disks, . A disk of parchment paper is
placed below the cap, b, over the mouth of the bottle, the
cap and paper being then forced in by suitable pressure, for
which purpose the small corking machine, shown in Fig. 2,
can be employed. The forcing.in of the cork admits the ap.
plication of the semicircular sleeve parts, which bind, by
their upper flanges, on the cap piece, and by bottom collars

Fig: Ml Fig: .

=y

on the rim st the mouth of the bottle. The ring, «, i then
placed over the sleeve parts and carried down by the lever,
¢, of the carking machine, praducing therehy a strong and
perfectly airtight closure of the bottle, The machine en.
ables three or four bottles per minute to be corked, the stop.
per being able to resist, sccording to trials yandoe at the Con.
sarvalolre des Arts ot Méticrs, an interior presore of thirty
stmaspherss (4% 1hs. o the Inch), which makes it applieable
to the bottling of aerated wators,

The opening of the bottle is accomplished by simply
placing the thumb on the cap piece, and pulling the binding
ring, Inan opward direction, with the forofingers, The
sloeve parts and cap plecs are then taken off, and the bottle

infected roots, must be thoronghly poisoned,
however, are of no avail, and liquids are apparently shed
from the covering of the insect ,which secems to be water-

Is open.  For sparkling wines and other carbonic acid bove

and sulphide of carbon.

Fig. 2. Fig. 1.

e s

e
—as

1t has been proved that the earth, in the vicinity of the
Solid poisons,

Fig. 3. Fig. 4.

Root of vine, coverad with phyl.

Swollen roots of vioe,
loxers, in an advanced stago,

cnused by phylloxem,

proof. The action of water and carho.
nie acid in the soil is sufficient to disen.
goge gases, from the materials named
nbove, which exterminate insects, while
the potash acts as an excellent fertilizer
for the injured vine,

The Instraments used for introducing
liquids, from which poisonous gas iy to
be developed, are represented in Flgs.
Land 2. Fig, 1 shows anauger, hnvihg
& hollow shank and perforated Just
nbove the eutting portion. This is pro-
vided with handles, above which is
placed a small eylindrical vessel, shown
separately, enlarged, which serves as o
measure into which the liquid is poured
in determined quantities. These last
aro measured by means of the vessel
shown in Fig. 2. The insccticlde is
placed in the large receptacle, and
theneo, by tilting, the latter i allowed
to fill the smallor can nbove. The ori.
fice botween the two is then closed,

Swollings of root Nbers
of ving~oommence.
mont of the disoase, and the smaller can removed, and its

contents turned into the hollow por.

tion of the AUger, a8 represe nted at H, dotted lines,

The effect of the ravages of the phylloxern upon the roots
At the be
ginning of the attack, the radicles swell, ns shown In g,
5, ond also enlarged in Flg, 4. When the disense In far
adyanced, the roots appenr o shown In Py, 4.

of the vine Is ropresented in Wigs, 3, 4, and 0,

Fhylloxorn FPrize,
It will be mmoembered that several month t since wo pab.

lished the textof the law passed by the Fronch Assembly,
decrecing a prize of $60,000 to any person who should invent
a means of effectually exterminating the phylloxera. To
this large sum, various vino growers, corporations, and my.
nicipalitics throughout France ndded other amounts, form.
ing a total, the aggregate of which, though not definitely
known to us, might certainly be placed as a very handsome
fortune for the lucky discoverer. The report of the commit-

tee, to whom the deseriptions of the various plans have been

sent for adjudication, has recently appeared; and although

some six hundred schemes haye been considered, no one i

awarded the prize. The offer, however, remains open, and

for this reazon the advice of the committee is valaable to in-

tending future competitors, The report says that “the

Commission is authorized to conclude that the communica.

tions which have been submitted to it have in no instance

been accompanied with the record of sufficient experiment

and npplication to the soil over a long enough period,” and

therefors the prize cannot be decreed, The document then

calls particular attention to the following, from the observa-

tions made by M. Dumas, President of the Commission, when

the offer of the award was first announced :

“ Processes imagined but not thied are no longer of inte-
rest, since it would be very difficult to indicate, at the pre-
sent time, any method not already suggested. The fact of
tobacco, sulphur, ainmoniacal gas water, coal tar, petroleum,
sea water, etc., being urged as sovereign remedies, twenty
times or more, adds nothing to the confidence in such means.
Experience alone can teach us their value, and nnhappily
the occasion for inventors to try their processes is anything
but wanting, In order to compete with a chance of success,
it is necessary that the experiments be repeated, prolonged,
and nuthentic, and they must prove, beyond doubt, that the
means tends either to canse the phylloxera to disappear from
the vines by an economical process, or to preserve healthy
vines against the ravages of the pest, or to check its inroads
while insuring the life and fructifying the attacked plant.

“‘I'he prize cannot be awarded until after an absolute deo-
monstration, sufliciently prolonged, of the reality of the dis-
covery.”

About Spiders,

Professor E. 8. Morse says: Only the female spiders spin
webs.  They own all the real estate, and the males have to
live o vagabond life under stones and in other obscare hiding
places. If they comeabout the house so often as to bore the
ruling sex,they are mercilessly killed and eaten. The spiders
skin is unyielding as the shells of lobsters and crabs, and is
shed from time to time in the same way, to accommodate the
animul’s growth, If you poke over the rubbish in a fomale
spider’s back yard, among her cast-off corsets you will find
the jackets of the males who have paid for their sociality
with theirlives—trophies of her barbarism as truly as scalps
show the savage nsture of the red man.

Water Ditches,

The ditches of California are the great arteries which
bring life to the mines. Their ¢ven and constant flow secures
a healthy and vigorous state of industry, while the dearth of
water in the mines throws a pall over the business world of
California, money becomes tight, and hard times are the con-
sequence. The engineering skill displayed in the constru-
ction of ditches in this State is of the highest character, ac-
complishing the most daring feats, hanging flumes on steep,
rocky bluffs, and erossing gorges of athousand feet in depth,
und it must seem almost 4 presumption to inguire whether
any improvements can be suggested.

-
GIFFARD'S RAILWAY CAR,

M. Henri Giffard, Inventor of the celebrated Giffard injec-
tor, has succeeded in constructing a railway car, the body of
which is so supporwed on springs that all oscillation and
jurring is entirely obviated, and the passengers within are
cnnbled to read, write, and otherwise employ themselves with
os mach facility as if not in motion,

Our engraving is pre-

pured from a photograph of ono of these vehicles, now In
uso on the railway between Parls ond Lille, France, The
platform is sapported on heavy springs of its own, and car-
ries nt oach extromity standards, which, in turn, are sur-
mounted by ponderous leaf springs, to the ends of which the

body of the cur is suspended. It was found, on o first trial,
that the peculiar horizontal oscillation which is #o very fn-
tiguing to the traveler wos ontirely suppressed, and that o
light vertieal elastic movement which remained was casily
obvinted by sdjusting tho suspending rods.

The woelghtof the car is somewhat more than that of those
ordiuarily cwployed on European railroads, and its cost Is

higher,—Seience Record for 1875 4
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A NOVEL DESIGN FOR A BRITISH CHANNEL TUNNEL,
‘We illustrated, on page 306 of our volume XXXL, a
new mothod of building submarine structures, the invention
of Jerome Wenmaekers, o Belgian engineor; and we rofer
our readers to the description there given, which fully shows
the adaptability of the system to works of any oxtent, and

rLaredened
.
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way, being 26 foot wido and 18 feet high; and he has car-
ried out his design into detail, proposing to use perforating
machines (Fig. 4) capable of excavating n bore 0 feet 0 inches
in dinmeter. The use of a compressed air chamber, of the
full dismeter of the tunnel, is shown in Fig. 6. He is, more-
over, sanguine as 10 the commeareial succoss of the work, es-
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Compounding Marine Steam Engines.

A somewhat novel experiment in the way of applying the
compound principle to existing oscillating paddle engines has
been carried out in the case of the Royal Mail Company's
steamship Eider, and the attempt, which it is believed Las
not previously heen made, sesms to have proved & great suc-

Lranee.
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Fig. 1.-WENMAEKERS' BRITISH CHANNEL TUNNEL-LONGITUDINAL SECTION.
however difficult of execution. The inventor of the plan timating itscost at §24,000,000, including the necessary june-

now publishes a detailed acconnt of a tunnel under the Bri-

tish Channel, to be constructed on his plan,
many new features which are worthy of
consideration,

He proposes to sink five calssons (as
shown in our longitudinal section, Fig.
1), the deepest of which, in the center,
will require soventeen sections, the
depth of water being about 40 meters
(abont 130 feet). The erection of these
structures, if practicable at this depth,
would enable the tunneling to be done in
twelve headings at once, and would give
an easy means of haolingaway and dis-

tion railways on both shores. He anticipates n gross reve.

' cess. The Eider is a paddle steamer of 1,564 tuns, builder's
measurement, and 510 horse power, built specially for the

which shows nue of $06,000,000, and belicves that the working expenses | intercolonial service of the Royal Mail Company in the West

Indies, and has been engaged in that
capacity for several vears, She was
recently sent home to Southampton to
be refitted and have her engines com-
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pounded; and this work having been
completed, she will shortly sail again
for her old station. The Eider's en.
gines have oscillating cylinders, which
were originally 66} inches in diameter
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posing of the débris, an important con-
sideration in a tunnelof this length
Moreover, a very large means of venti-
lating the tunnel wounld be afforded, and
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thus the great difficulty anticipated in
working such a submarine railway
would be obviated. M. Wenmacker's
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idea is to insure solidity to the tunnel
by perforating the white chalk which
underlies the sand of the ocean bed, and
to construct the work in the hard gray
chulk still lower down. The magnitude
of the proposed works may be seen by
uspection of the plan, Fig. 8, which
shows the dinmeter of the caisson to be
1625 feet. This dimension would allow

RN
the work of hauling the loose earth to \i\\\
thg surface of the water to bhe done on \\\\\\\\\\\\\\m\ AP
: va large scale and with great rapid- &\\\§\§§\Qh& X
AR \ N
M. Wenmaekers prefers to construct \\\\\%\\\\§; MR \\i\\\'Q\
the tunnel at the depth indicated in the M \

engravings, onaccount of the increased
solidity of the substratum of gray challk,
although he claims that his system is
equally useful for building the work at
a depth of 6 or8 feot only below the
bed of the sea, A tunnel made in the
durable stratum, and lined, as he pro-
poses, with masonry of biton agyloméré,
or other well tried artificial stone, would
doubtless b a work of groat strength
-and permanent value,
The distance be.
tween each $wo cais-
sons would beabour
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and 6 feet 6 inches stroke, working at
30 1bs. pressure, and consuming about
85 tuns of coal per day. In order to
adapt the compound principle to these
engines, and do so with as little altera.
tion and expense as possible, Mr, J.
= Bowers (the company’s superintending
IEVIE engineer at Southampton) decided to
FA 3 | s retain the whole of the existing en-
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B gines, with the exception of the cylin-
T 7 1 e ders, pistons, and slide valves. As the
Tl = new cylinders had to oscillate between
“ the old coloamns supporting the entabla-

ture, it was found impossible to make
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the low pressure cylinder of a larger
diameter than 72 inches, and the high
pressure cylinder was therefore made
42 inches diameter, both, of course,
having the old stroke of § feet § inches.
The contract for the new compound cyl-
inders, new high pressure boilers, steam
pipes, ete., was given to Messrs. Day,
Summers & Co., of the Northern Iron-
works, at Southampton, who have car-
ried out their engagement to the entire
satisfaction of the company’'s supersin-
tendents. The Eider was taken to
Stokes Bay a day or two since, and
the results of two rauns on the measured
mile were as follows: First run, 4 min-
utes 30 seconds, equal to 13-338 knots
per hour; second run, 4 minutes 46 se-
conds, equsl to 12:587 knots, giving «
mean speed of 12°06 kuots per hour;
revolutions of engines, 203 per minute;
steam, 65 1bs. ; vacuwm, 27} inches; in-
dicated horse power, 1,251. The space
sived in the Eider by the diminished
size of the boilers and coal bunkers

three miles and o
half, and between
those nearest the
shores ond the en-
tranced to the ton-
nol,  Yespeetively,
rather loss  Tun-
nels of such loengths
are trifliog works

Y,

mpared to those of Mont Cenls and 8t Gothard, Tt is
proposed to take n route between the nearest points, namely,
St Margaret's, about three miles enst of Dover, and n point
about the same distance west of Culnis, half way Detween

that eity and Cape Grisnos,

SRy ik, 8~PLAK OF THE GAISSON.
© M. Wenmaekers cortalnly desorves eredit for tho boldnoss
“ his scheme, His tupnel is to be for a double track rall.

enables her to carry between 200 and
300 tuns more cargo than heretofore,
and the consumption of coal will be

cnn be kept down to $1,000,000, leaving & profit of nearly 21

| per cent on the expended enpital,

Thore Is reason to belieye that the work of constructing a
chinnnel tunnel will be serlously taken in hand,  The corpo:
ratlon most 1kely to be benefited by its constroetion iy the
Northorn Railrond of France, o Hoe which is largely owned
by the Paris branch of the Rothsehild family, A joint com
mission to investignte the whole subject has hean appointed
by the English and French govornments and the capitalists
intercstod, and M. Wenmaekers’ plans have already boon
wubmitted for thelr consideration.

Fluorescence of Bodios in Castor O1),

Oharles Hornor states that cortain natueal organio eoloring
wanttery, which exhibited no fuoresconce when in agueous or
aleoholle solation, were observed o flaoresce brightly whon
diksolved In enstor oll; while other sobstances, possossing nut
urally a faint fluorescance, were found to hiavo this property
comsidorably nugmented,

In this solvent, endbenrexhibited a britliant orange-colored
light, and extracts of logwood and camwood & powerful ap-
plo-greon fluoresconce.  The well known flnorescent Hght of
turmerle solutions was inoreased in brillinncy at loast threo:
fold, and is deseribod ns n vivid emerald green fluaresconce,
compnrable only with the appensrance presented by the best
uraninm glhss under similor cironmstances, 1 is soggosted,
thereforo, that, in studying the phenomena of fluoresconce,
advoentage should bo taken, when poulbln. of the mlvoft
proporty of castor ofl,

reduced from 85 to 22 tuns per day.
The improvement in the gepersl ar
rangements of the ship, in consequence
of the decreased space required for the

NS

ST et
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CHANNEL TUNNEL. wmachinery, have added much to the

comfort, and improved the appeatance,
of the Eider

Female Voters,

The Supreme Court of the United States hins Iatoly decided,
In the caso of Miner 5. Hoppersatt, that women, although
they are citizens, are not therefore voters,  Women are citl-
wonsof the United States,and of the State where they reside.
The court ununimonsly held that the Constitution of the
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United States docs nat confer the right of suffeage apen any
one. The right of suffrage is not made, in terms, one of
the privileges of a citizen. The aleotive offioars of the United
States aye ohosen direstly or indirectly by the voters af the




States. The United Statos has no voters. No one can vote
for Fedoml officers without belng competent to vote for
State officers. It follows from this decision that women can-
not become voters until thoy are authorized by the States In
which they live.

—

Gorrespondence.

The Grasshoppor,
To the Bditor of the Soientific American:

I have roceived the most valuable of all books, the Sefence
Record, for 1875, I notice an article on page 456, on the
habits of the grasshopper, by Professor Humiston. I differ
from his description of their method of depositing thelr
eggs. Hosays: ** The tail of the female locust consists of a
hard, bouy, cone-shapad substance, capable of being thrust
into ground from 4 to 1 inch in depth. Just above this, on
the body of the insect and attached to It, is the egg cell; the
grasshopper is able to push its conleal tall down into the
ground and leave it there, with the cell containing the
e Ld

gr:'hhtosun that the grasshopper does not push her
tail into the ground, nor does she leave it there, The cone
part,as he deseribes it, is & hard, forked,bony terminus,both
above and below the anus, It is capable of being moved,
and the ferale uses it as a drill  She does not leave the
tadl (as ho calls it) with the eggs; but deposits the eggs, with
draws the tafl,and goes about her business. His view a8 the
hatching in spring time are correct.

Leroy, Kan.

—_————a

J. G. SHOEMAKER.

An Improvement Wanted in Street Rallways,
To the Editor of the Scientific American:

One of the greatest needs of street railroads is some slm.
ple and economical invention to keep the rails, where they
meet, in a level condition; or in other words, to prevent the
end of the forward rail from sinking below the end of the
near rail. The device at present used is an iron plate placed
under the junction of the two rails; but this does not entirely
prevent the evil.
\ 1 invite the attention of inventive minds to this subject.
| Sax. L. Puruuirs, President.
{ Offica of the Third Avenue Railroad Company, New York
’ city.

Is Candy Injurious to the Teeth?
[From s paperdy Dr. Joha'T. Copman, resd before the New York Odonto-
logieal Soctety.)

Most certainly itis. For outward proof of itI will refer
| you to any candy-making villsge in our country, as the vil-
i lage of Neponset, Mass., where the shocking condition of
” the tecth, of the youth brought up in proximity to large can-
'? dy manufactories, shows plainly the canse. But this is per-
i haps negative proof, and we should seck for proof positive,
!
|

bocaase other causes than those of the use of candy may be
the reason, in this instance, of the disease.

Bat by far the most injurious consequence in the use of
candy is in its indirect action through the system, first by
| its constituents, second by its disturbing action.

By long rescarch I have discovered that the effect of the
use of cane sugar, in small or in large quantity, isto pro-
duce & more or less constipated state of the alimentary can-
ul, more particularly the refined sugar of the present day.

1f, then,the balanee of intestinal action is normally correet,
the presence of sugsr always disturbs it.

There is & point that may be stated bere, and that is the
sction of sugar on an exposed nerve. We eat bread, meat,
vegetables, and our ““exposed nerve ” makes no complaint;
but the moment a little sugar is dissolved in the tooth, the
tissue sota up & cry. What does it mean? Does it mean that
it dislikes jt—that it is discordant to the system? Does it
mean that It is injurions to the fleshy or to the bony sub-
stances, or both ? I have as yet not solved the problem. Who
willdoit? By an analogy we must conclude that cane sugar
i is injurious, and yet there may be other reasons and other
causes for the pain produced in the tooth.

Besldes the sugar contained in the candies of the present
day and the coloring matters (mostly made of tincture of coch-
ineal, which Is harmless)are occasionally other material, such
as pigments of green and yellow, which are polsonous.

We have a large number of essentinl oils, or medicaments,
every oneof which has & peculiar medical effect on the sys-
tem, toning it up or down, binding up its parieties or loosen-
ing them, and to these medical effects much of the injury of
the confectionery of the present time s due,

A small catalogue of these essential oils and flavors may
he interesting:

Group No. 1.—~Peppermint,checkerborry, ssasafras,lemon,
clove, anise, cassia or cinnamon, vanilla, rose, carawsy, cori.
ander, cayenne,

Group No, 2, —Jargonelle pear, strawberry, pineapple, ba-
nana, peach, almond.

Group No. 8.—Boneset, licorice, horehound, ginger, car-
damom, chocolste, butter, coconnut, cordisl, brandy, gum
arabie, aclda,

In purchasing & pound of mixed candies, you may per-
chance gt all of these flavors in oue lot.

Now [ do not pretend to say that one Is likely to be pols.
oned by such & compound, but I do say that, when & mother
gives & three year old child an ounce of peppermint drops to
eat, she shonld know the effect of them when eaten—that she
ought 10 know shie I giving the child a medicaraent as woll as
s ounce of sugar; she ought 1o think and be taught that the
offoct of the oil of pappermint s definite, aud that an ounce
of poppermint drops will, if they are strong—apd of conrse

Scientific Jmerican,

they are supposed to bo good only as they are strong—con’
traot the walls of the stomach and the small intestines, pro-
duoing in a young ohild sometimes a spasm and inflamima-
tlon, shown by a thirst for water, and a general disturbance
of healthy action,

Such Is, I belleve, the general actlon of the essential olls
of confectionery In group No. 1. The oll of cassia or cinna-
mon s very Irritating. The oll of cloves Is considered by
many a8 destructive or poisonous. As n rule, the essential
olls retard digestive action in the same manner that thoy
preserve from decay moats and frults, by retarding formonta-
tlon, or making compounds with digestible or docaylng sub.
stances,

The pear and similar flavors in group No. 2 are imitations;
they are chemical flavors, and are decidedly unhealthy. The
composition of them I have found to be as follows:

The jargonelle pear flavor is made of the acetate of amylic
ether, which Is propared by distilling a mixture of fusel oll,
ncotate of potash, and concentrated sulphurie acid.

The pineapple is made from butyrie ether dissolved in an-
other portion of aleohol. Butyric acid is made from decay-
ing cheese, grape sugar and chalk, fermented together.
Various mixtures of the ethers, with addition of various
agents, such a8 noetle acld, camphior, orrls, vanilla, the vol
atile oils, ete., result in jmitations of strawberry, raspberry,
apricot, currant, ete.

The tonka bean is used very much in place of the vanilla
pod, to imitate the vanilla flavor,

The common oll of almond (bitter) always contains a con-
siderable amount of prussic acid ; this oll is said to be substi-
tuted sometimes by the oll of mirbane or nitro-benzole,eight
or nine drops of which is said to have produced death.

The peach and almond flavors are also imitations. mada
from prussic acld in some form, and are very poisonous.
The third group contains medicinal flavors: licorice, bone-
set, or horehound, ginger,cardamom,all of which have a dif -
ferant action from the first group, being relaxants and diara.
tives, and will have that effect tn greater or less degree.
There are varieties of which we will not here speak; but
we must condemn the spirituous drops sold at the street cor-
ners, a5 decidedly Impolitic and demoralizing to the little
ones who may be tempted to buy them.

But the injurious effects of candies do not stop here, The
pure essential olls are costly and are increasing in price
yearly; substitutes must be found, adulterations are prac-
tised, and among the most common is the adulteration of the
oil of peppermint with spirits of turpentine, a thing to be ut-
terly condemned, especlally as its action Is, with exceptional
porsons or in exceptional cases,that of a violent and dangerous
polson.and in all cases it is an irritating oil,producing conges.-
tion of the veins and coagulation of the blood (a useful styp-
tic In cases of excessive bleeding, by the way); and yet I am
informed it is used by the confectioner himself,and only with
& rule to put in a8 much 8s he can disguise or cover up.

The use of laudanum in licorice cough drops should be
condemned. Many a child has been injured by them withont
the knowledge of what was going wrong.

The lemon drops are supposed to be made of citric acid,and
flavored with oil of lemon; but why citric acid, when oil of
vitriol is so much cheaper? Ihave reason to believe that
tartaric acid is most generally used.

But why cry down candy, the pleasant paolfier, that which
fills the sweet tooth of the rising generation? Almost every
one likes candy—a little now and then—almonds, sugar-
plums, gum drops (now made to & great extent of glue). 1
do not ery it down,but must raise my voice against its exces-
sive use,and ssk whence comes the tendency,the appetite, for
so much sweet ¢ It sewms to me to be occasioned by the great
and inereasing use of sugar in the family at home.

That which In the past was a luxury s now supposed to
be a necessity. We have toned up our appetites until onr
viands aro tasteless unless they are sweet with cane sugar.
We daily spoll the flavor that God has placed in our food, by
sdding our own product to it.

If we wish to eradicate from our youth the very strong ten-
dency toward high seasoning or high sweetening, we must
begin at home, and tone down instead of toning up,and reach
ourselves and our children to love the inherent flavors of the
grains, the fruits, and vegetables; and as wo and our child.
ren coltivate a love for them, so will their tastes grow, antil
this excessive sweetness will bear disgust, and their appe.
tites will turn away from whast cloys and sickens, and dis.
turbs the normal condition of the haman body.

I should refer to an article used to adulterate sugar, called
terra alba—n white eartby substance—quite harmless, being
sulphate of gypsum (anhydrous caleic sulphate)—profitable
to increass the welght without being suspected by the buyer,
It is said to be used In large quantities. It can be easily
found by dissolving the candy in water; if any sediment ro
mains, it {s likely to be terra alda, or perbaps chalk, which
is also used.

Hollow Structures,
Nature tesches us one of the grandest lessons In her econ-
omization of structures and materlals, The stems of water
plants are hollow and of various sections, as cylindrical, an-
gular, or furrowed. Many of them, as all know from the
revealings of the microscope, are of cellular or tubular con.
struction, Examining the stem of a young dicotyledon cut
across, we find the inwver portion full of mdiating cells of
fibro.vascular bundles, of wedge-shaped section, the pith oe.
cupying the centor, If we minutely examine thess vascular
lrundles we shall find u layer of colls traversing the bundles;
on the Inslde of this, toward the center of stem,the cells form
the proper wood of the fibro-vasoular btundle, and on the
owter side, toward the cirenmferenco, the colls are closor and
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more compact. The layer between theso portions is called
the cambium layer,and the stem of the onk and other exogens
{a atrengthened by continual increase of woody fiber outalds
this layer, or the liber of the stem, We might go on lllug-
trating, from a variety of plants, the remarkable adaptation
of stems to their habitats and conditions of growing; some
trinngular In section, as in various water grasses, sedges ete,,
oxposing only an angle to the flow of the stream; others
square and round In section, of beautiful symmetry, and
which man has imitated In the art of construction, and In
onsting his metal Into eylinders and shafts.

Not only in stems of plants and grasses, but in the bones
of animals, wo flad the same hollow structure developed. In
the case of birds, where lightness is most necesaary, the sub.
stance of the hollow bones is remarkably thin. Take a
feather. What & wonderful union of strength and lightness
is there in it! We find this hollowness particularly evident
in that end of the feather at which the muscles nct,or at the
short end of the lever.

Loaves show o similar adaptation of matter. Bome leaves
oxhibit deep furrows or ribs which support the membrane or
tissue, and give it nstifiness to withstand the pressure of the
wind. Others have their surfaces indented or voluted, or
formed of two or more convex lobes, thus giving rigidity to
them. Again, shells and other organic forms possess cellu.
lar and corrugated parts in which the material is distributed
to the best advantage. We have not been slow lately to avail
oursalves of these lessons, Our tubular and cellular bridges,
our iron vessels, our columns, and shafts of machinery, our
iron roofs and walls,are instances of the employment of hol.
low and corrugated forms, and the extent to which they are
applicable and may yet be employed is almost co-equal with
the whole field of inventive genius.

But our primary object here is to call attention to some of
the mechanical principles involved in these structures, and
to indicate how the same principles mny be applied to the
used of art. 'We have shown on what alements the strength
of cast Iron beams depends, namely, in putting all the metal
into the shape of flanges on the extreme side of the neutral
plane of the beam. Thus the inverted T shiape answers this
best in cast iron, as we have seen. Now, keeping this form
In view, let us first examine the strength of a hollow exlin-
inder. Here we find the material thrown at a distance from
the central or neatral axis, and thus falfilling the great prin-
ciple of making the moments of resistance of the fibers the
greatest possible. Thus let us take a solid cylinder of a giv-
en diameter. If we cut away or hollow it we shall find, al-
though we are taking away a quantity of the material, we
do not proportionately diminish its transverse strength; but
if we place the material that we take out round its external
surface, we greatly increase the strength.
The experiments of Mr. Hodgkinson upon columns of cast
iron were conclusive in proving that the hollow cylinder was
the strongest form of section under compressive force. These
were conducted upon hollow tapering columns, upon cross
soctions,as used in the connecting rods of steam engines, and
upon forms in which the metal was cast in the shape of the
lotter H. All these forms proved considerably weaker than
the hollow cylinder of equal weight of metal. As the rela-
tive merits of these forms of casting metal are of constant
use wo append their proportionate strengthe: Hollow cyl-
indrical pillar, 100; H shaped pillar, 76; 4 shaped pillar,
44. The examples were all of the same weight and length,
with rounded ends.
General Morin’s rule for the thickness of cast iron pillars
msy be relied upon, as it is based upon the founder’s experi.
ence of the minimum thickness.
Holght, feet, 7 to 10, 10 to 18, 18 to 20, 20 to 27 ; minimum
thickness, inch, 05 06 08 10
Anothor rule is to make the thickness In no case less than
1-12 of the diameter. - Cellular or tubular girders exemplify
to a stil]l greater degree the value of hollow construction.
The Conway bridge, in North Wales, designed by Mr. Rob-
ert Stophenson, is an instance of the application. The two
tubes of this bridge are each 235 feet bigh in center, and 14
feot wido externally, 420 feet long, and weigh 1,800 tuns.
The material is chiefly disposed in the top and bottom parts
or flanges, and these are also composed of small tubes or cells
to give additional stiffness. The sides are of plate iron riv-
oted together, and each tabe Is really an immense beam, of
slight diminution toward the ends. An iron ship is really a
tubular or cellular beam, approaching a rectangle in section,
and undergoing various strains. The waves are the points of
support, sometimes noar, and often wide apart: while occa-
slonally the whole vessel 1 lifted and supported by one wave,
lke a plvot. Under these continually varying conditions, the
deck and bottom of the vessel are subject to alternate com-
pressive and tensile strains, and in very long vessels, like the
Great Eastern, in a heavy sea, these stralns are very formid.
able; and hence the value of adequate stringers under the
decks, and diagonal braces, to stiffen the ship longthwise
and Iaterally, and bulkheads to prevent transverse or the
rocking motion which a vesssl often has when laboring in a
heavy wea. Everydeck and vertical divikion in a ship en-
ables the ship bullder to make his structure cellular, and
gives him admirable opportunities of tielng and braclog to-
gother the sides.—English Mechanic.
UL
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Turning work in the lathe with a tool held or guided by
hand, or, as it Is commonly termed, hand turning, is at once
one of the most delicato and instructive branches of the ma-
chinist's art, imparting a knowledge of the nature and quan-

tity of the resistance of metals to being cat, of the qualifica-
tions of various forms of cutting tools, and of the changes
made in those qualifications consequent upon the relative
‘position or angle of the cutting edge of the tool to the work;
nnd this knowledge is to be obtained In no othor way than
by the practice of hand turning.

It is the work of an instant only to vary the relative hight
and angle of a hand tool to the work, converting it from a
roughing toa finishing tool or even to a scraper, which
operations are difficult and sometimes impracticable, if not
impossible, of accomplishment with a tool held in a slide
rest.

The exporience from the use of slide rest tools Is
imparted mainly through the medium of the eyesight,
whereas in the case of a hand tool the sense of feeling be-
comes an active agent in fmparting, at one and the same
time, a knowledge of the nature of the work and the tool:
so much 50, indeed, that an excess in any of the requisite

of a hand tool may be readily perceived from
the sense of feeling, irrespective of any assistance from the
eve; and in this fact lies the chief value of the experience
gained by learning to turn by hand.

For instance, there is no method known to practice where.
by to ascertain how much power it requires to force a slide
rest tool into its cut, or to prevent its ripping in; so that a
‘wide variation, in the tendency of such a tool to perform its
allotted duty easily and without an unnecessary expenditure
of power, may exist without becoming manifest to any save
the workman ; whereas the amount of power
required to keep the cutting edge of a hand tool to its work,
t» hold it steadily, or to prevent it from ripping, is commu-
nicated instantly to the understanding through the mediam of
the sense of feeling. Nor s this all, for even the sense of
smell becomes a valuable assistant to the hand turner,
Several metals, especially wrought iron, steel, and brass,
emit (when cut at a high speed) a peculiar smell, which be-
comes stronger with the increase m the speed at which they
are cutand the comparative dullness of the edgo of the tool
employed to cut them, more especially when the cutting
edgeof the tool is supplied with oil during the operation of
cutting. The reason that this sense of smell becomes more
appreciable during the operation of hand than during that of
slide rest turning is because the face of the operator is
nearer to the work, and because hand turning is performed
at a higher rate of cutting speed.

It & tool for use in a slide rest is too keen for its allotted
duty, the only result under ordinary circumstances is that it
will jar or chatter (thatis, tremble, and cut numerous in-
dentations in the work), or that it will lose its cutting edge
unnecessarily quickly. But a hand tool possessing this de.
fect will In many instances rip into the work, because the
power,required to prevent the strain, placed by the cut upon
the tool, from the tool deeper into its cut than is In-
tended, is too great to be sustained by the hand; and the
tool, getting beyond the manipulator's control, rips into the
work, cutting a gap or groove in it, and perhaps forcing it
{rom between the centers of the lathe. If, on the other hand,
& tool is of such a form that it requires a pressure to keep it
to its duty,the amount of such pressure,when the tool is held
at any relative hight and angle to the horizontal eenter line of
the work,and the variation in that amount.due to the slightest
alteration of the shape of the tool, are readlly appreciated by
sensitiveness of the hand ; when they would be scarcely If at
all percelved were the same tool, under like conditions, used
in & slide reat.

_Thess considerations, with the great sdvantago

in the relative rapidity with which the form and applied po-
sition of & hand tool may be varied, render hand turning far
more instructive to a beginner than any other branch of the
machinist's art. And sinee tho subject is of equal importance
to apprentices, to amateur tarners, and to those who have
Jearned their trade without having the opportunity to study
this important branch of It, the subject will be treatod in
detall 50 a8 to be available to the merest tyro,

The first lesson will be to learn to turn a plece of plain
iron, and the tools necessary for this oporation are a bench
vise, a file, & canter punch, a hammer,a ceater drill,a graver,
20d of courses lathe, with the requisite hand rest and driver
ordog. Having fastened the piece of fron to be turned In

the viss, with the top face nol more than an eighth of an inch
higher than the jaws of the vise, 50 as to prevent the lron
from jarring while it i being filed, file the end as nearly
lovel and square with the body of the iron as possible. The
next operation will be to centerpunch it by holding the
end of the centerpunch as near the center of the end

face of the tron as the eye will direct; and while pressing
the point of the punch sufficlontly firm against the work to
prevent the punch from slipping,strike the other end of the
punch with & hammer, which will make a conleal indentation
in the end of the work, to recelve the lathe center. This
should be performed upon esch end of the work

s0 that it may be turned between the centers of the Iathe.

Itis & commaon practice 1o center ons end of the work only,

ever, be treated hereafter,

manner of holding it, are shown in Fig. 58, A being the
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It s true, save a little time, but s objectionable for the fol-
lowing reasons: Chuecks will ran quite true while they are
new, and indeed for some litale tme, but they do In time
get out of true; and ss a result,If the work roquires to be re-
vorsed In the lathe 5o a8 1o be turned from end to ond, the
part of the work turned during the second chucking will be
eccentric to that part turaed during the first chucking. If
ono end only of the work requires to be turned, and needs be
true only of itself and irrespective of the part held in the
chuck, the latter may be employed ; this subject will, how-

The most desirable shapo for the conterpunch, and the
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punch, and B, the work. The work being provisionally cen-
tered, we must make those centers true,so that the work will
true up without requiring to have too much metal cut off in
the operstion; to this end, we place the work betweea the
centers of the lathe, and adjust the back center so that the
work will revolve easily if the hand is drawn lightly across
it, and yet it must not be so loose as to be able to shake at
all. We then adjust the hand rest so that it will well clear
the work ; and using it to steady the right hand, we hold =
plece of chalk near to the work, revolving the latter by
brushing the fingers of the left hand guickly and lightly
across it; by then slowly advancing the chalk towards the
work until the two touch, the chalk will mark the eccentric
slde of the work If it does not run true, and a ring around
the same if itis true. If it bo so much out of true as to
require alteration, it must be placed iu the vise again and
the center drawn by striking the centerpunch while it is at
an inclination, the point being in the direction of the chalk
mark, as shown in Fig. 50, A being the chalk mark, and
therefore the direction in which the center requires to go.
Having removed the center according to the judgment, the
chalk mark should be effaced, and the work placed again in
the lathe and tested as before, the whole operation being re-
peated until the work runs sufficlently true.
Our next performance must be to drill a small hole up the
center of the work, using the centerpunch mark asthe cen-
ter wherein to insert the drill point. The object of this is to
ease away the bottom of the center in the work, so that it
will not press against and wear away the extrome point of
the lathe centors, and to prevent the centers in the work
from moving their position in consequence of the wear due
to the friction cansed by their revolving between the lathe
oenters, ag they would do in the absence of the center drill-
ing. For this purpose the universal chuck and a twist drill
about a sixteenth of an inch in diameter are the most de-
sirable tools, they being purchasable from uny store keep.
ing machinists' supplies. The chuck must be serewed on to
the running spindle of the lathe; and the drill belng fast-
oned in the chuck, the work is placed so that the polut of
the drill is in one of the centers and the center of the back
head of the lathe Is in the other center. Then, by starting
tho lathe and holding the work still by the left hand while
the right hand is gently screwing out the back lathe center,
the work will be foroed over the revolving drill,thus drilling
tho hole referred to, Whilethe drilling is being performed,
the drill should be freely wupplied with ofl to assist It
{n cutting and to prevent It from wearlng sway and bocoming
dull. It is very important, during this operation of conter
drilling,to relax, every few seconds, tho hold upon the work
sufficlently to permit it to make sbout a third of a revolution,
which may be done while the other hand is supplying ofl to
the drill. The object and effect of this is to cause the cen-
ter drilling to be true, which otherwise it would not be, es.
pocially if the work is comparatively heavy, or heavier on
one aide than on another,
In the absence of tho possession of a drill chuck and twist
drills, they may easily bo made, the best forma being as

follows :
Fig. 60 represents the drill chuck with one end of the drill

while Fig. 61 reprosents the drill separate. The

in Its place,
cone, from A to B in Fig. 60, is the part which fits lnto the
socket or hole in the lasthe spindle; from the end, C, to the
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cut down to half the diameter of the hole; and its bottom
face is loft taper asshown, so that the taper, D, of the drill

F'g.fl.
?“—@

(Fig. 61) will, when forced into its place, serve to lock the

drill and prevent it from turaing in the chuck.

The drills may then be formed of steel wire (Stubs’ is the
best for the purpose) by simply filing the flat taper, D (Fig.
61), on one end of the wire, and forging out the other end to
a drill of the required size, care being taken to forge the
drill end (as shown in Fig. 61) smaller at A than at the drill-
ing end, B, from Bto A being s gradual curve: which is
called the clearance, and which serves, in consequence of
the decreased diameter of A, to permit the cuttings of the
drill to pass out of the hole while the drilling is being done.
If the drill is not given sufficient clearance, the cuttings
will become jammed in the hole, and, binding fast to the
drill, will arrest its revolving motion, and cause it to twist

. | and break off, leaving the cutting end of the drill fast in the

hole; in which case, unless one end of the broken pleco
happens to protrude so that it can be extracted by a pair of
pliers or & hand vise, and unless it can be jarred loose (as is
sometimes the case) by striking it against a block of iron or
wood, the work must be heated to a low red and permitted to
cool of itself, so as to soften the point of the drill to allow
it to be, by another drill, cut or drilled out.

Important Researches on Explosive Substances,
Roux and Sarran have previously shown that two differ
ent kinds of explosions can be produced by dynamite, accord.
ing as the substance is made simply to deflagrate (explosion
of the second order), or to detonate by the percussionof ful.
minste of mercury (explosion of the first order), and that the
foree of the explosion produced by the same quantity is very
different in the two cases. They now find that the majority of
explosive substances, gunpowder included, possess the same
remarkable property.
The reciprocal of the weight {due corrections made) of each
substance, which when exploded in sne and the other manner
sufficed to rend similar cast iron shells, gave the relative ex.
plosive forces. Some results of the experiments are given in
the following table, the explosive force of gunpowderignited
in the ordinary manner being taken for unity:

Name of substance Exploatve force
"2 0nder. 1at Order.

Mercury fulminate................., - 928
GONPOWABE s o anva nsalsiesaisisas siassas 100 434
Nitroglycerin.. ...cooovvvvevnivan... 480 10113
Pyroxyl (gun cobton). .« .ovvuvnenn.. 300 646
Pieric acid. .. ....... . 204 550
Potassiom pierate,. .. ..oocovvennaey 182 581
Bariom ploxate. .« voovesr v vy veees 171 550
Strontinm plerate.. .. coooiiiiiiiaaes 185 451
L0038 PIOTRtBLS R s s s v a0 n s sn.ansusonynse 135 5

Of the highest practical importance is the discovery of the
detonative explosion of gunpowderinduced by the detonation
of nitroglycerin (itsolf set off by the fulminate of mercury):
for the force of the explosion is more than forefold greater
than that obtained by igniting gunpowder in the ordinary
manner. (The increasod force of gunpowder and gun cotton,
when exploded by the ageney of detonation, was fally dem-
onstrated by Abel six years ago). The authors observe that
the mass of the substance employed for exciting detonation
must usunlly bear a cortain proportion to that of the substance
to be exploded, but in some cases the action is propagated
throughont the Iatter when once up at any given point,—
Comptes Rendus, Jowrnal of the Chemical Socieiy.

SelfsWatering Locomotives,

The self-supplying water apparatus for locomotlves is
coming into very extensive use in this country. It consists
of & water trough from 800 to 1,200 feet long, laid between
tho tracks of the railway. As the engine passes along at a
veloclty of, say, 20 miles an hour over tho trough, the fire-
man, by means of a lever, lowers one end of a pipe into the
trough, and the water ls carried up into the tender, The
water s provented from freezing ln winter by means of steam
pipos,  The use of this devico, by saving time in stoppages,
pormits n more modorate average of speed, and so results
In economy.

Chromosiithographliec Frocess,

In place of using & speclal stons for cach color, necessita.
ting as many separate impressions as there are colors, the
entire subjoct is drawn upon & single stone, and a proof is
taken on a thin sheet of coppor. This sheet Is then cut out
earefully according to the desired contour of the colors, and
upon each of the portions s fixed a solid block of color, pre-
vioualy prepared.  The whole is combined into one form, and
is printed on an ordinary lithographic press, all the colors at
ones, the molsture of the aheet being sufficlent to take off
and hold the colors asthe sheet goes through the press,

KAxaAnoo Learvoen —In Australia kangaroo skins are
becoming an important article of traffic, and experts declare
that they make the toughest and most pliable leather in the
world. Boot uppers of this material are sald to be both com-
fortablo and durable. It also makes the best of moroeco
whips, gloves, ste.  Of these akina some are exported In thelr
raw state, and othors after belng manufactored. The kan:
r"m is widely distributed thraughout the colonies,snd great
pumbers are slanghtered, yoarly, for their sikins.

nearest side of the slot, D 1s

A 1o fasten the other end In a chuck, thus making the
a4 & driverand obviating the necessity of ceuter-
m&-aya@m. m.'.'m-m.

Arilled » hale, the slot, Bhelng
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- IMPROVED BOLT CUTTER.

The annexed illustrations represent two sizes (Nos. 5 and

@) of a new automatio bolt-ontting machine, rocontly inven.
ted by Mr. B. Schlonker, Superintendent of the Howand Iron
Works, of Buflalo, N. Y. The dies rovolve, and may be
easily romoved and others of different sizes substituted, with-
out taking out a sorew. When inserted, they become instant-
1y sutomatically locked. The dies opon automatically to
rooelve the Dbolt, upon which a
perfeot thread is cut by a single
passage through the machine,
when other automatic devices
cause it to be discharged, The
opening of the dies Is effected by
a gage rod which is set to cor.
respond with the length of thread
to be cut,

The smaller machine, illustra.
ted in Fig. 2, may be operated by
hand or belt power, and will cut
from one quarter inch to oneinch
and a quarter inclusive. The
next size, No. 5§, will cut from
three eighths of an inch to two
inches inclusive, and the No. 6
machine, which, in the larger en.
graving, is shown provided witha
nut-tapping attachment, operates
on from three cighths to thres
inches, also inclusive. Diesand
master taps are furnished with
the two machines first men.
tioned ; with the third, the pur-
chaser may order the nut-tap-
ping attachment, and, in addi-
tion, as many dies and master
taps as he requires. The appa-
ratus is constructed entirely
of strong and durable materials,
and offers throughout, besides
its special features of advantage, a simplicity of construc-
tion which will doubtless commend it favorably to me-

chanics,

For further particulars, prices, ete., address the manufne-
turers, R. L, Howard & Son, Bufialo, N. Y.

IMPROVED DINNER PAIL,

The construction of the dinner pails in daily use by the
millions of working men throughout the country is, it is
claimed, open 1o several objections, not the least of which is
that the greater portion of the surface of the receptacle, into
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ing the flavor of the edibles (owing to the greater portion of
the surface of the coffes bottle being on the outside, and
there being two sheets of tin and a thin layer of air betweon
the hot fluid and the contents of part B), the inventor claims
tho following further advantages for his pail over those hich.
orto in use: Less chance of the introduction of dirt among
tho edibles, on account of all the edges fitting outside; great-

er oconomy of spuco; the convenience of sopnrate apart

‘-

SCHLENEER'S IMPROVED BOLT CUTTER.

ments ; simplicity of construction, and easy putting together;
saving of material in construction, besides the permitting of
much greater utilization of scraps.

For further information address the patentee, F. E. Hei-
nig, 89 Floyd street, Louisville, Ky.

o

-

Temperature of the Earth,

At the recent annual meeting of the Geological Society
of Glasgow, the president, Sir William Thomson,gave a lec-
ture on *‘ The Conditions of Underground Temperature at
Different Depths.” The various classes of variations occur-
ing, and the mathematical investigations which had been
made by various eminent observers of the phenomena re-
terred to, notably those of Fourier, who had done much on
fhe subject of underground temperature, were considered,
Such observations were difficult to make with correctness,
on account of the changes of temperature caused by the
opening of the ground for the placing of the thermome-
ters. The best form of thermometer was that having a long-
shaped bulb.

It was found that, generally speaking, the temperature
of the earth increased by 1° Fah. for every 50 feet of depth.
There were some considerable exceptions to this, the tem-
perature increasing faster, which was apparently dueto vol-
canie action.

By making use of the knowledge acquired by observations
and supposing the earth at one time to have been in o wolten
state, this condition could not be placed further back than
about 400,000,000 years,

.
-

The Lick Donations.

Some time ago Mr. James Lick, of S8an Francisco, deeded o
large portion of his great estate, in trust for public purposes
of an edneationn] and philanthropic character, reserving a
modest income for himself. For this good deed he was
highly commended all the world round. Now he revokes
the trust; and congluding that he has not donoe justice to his
relatives, and that he can carry out his own purposes more

which the hot coffee is poured, is within the pail proper con-
talning the meat and other edibles. The latter,
by this arrangement. lose their flavor, and ac-
quire an insipid, sodden taste. To remedy thix
and other disadvantages, the pail represented
in the accompanying engraving has been in.
vented by Mr, F. E. Heiplg, of Louisville, Ky.,
who has obtained thereon two patents, one da-
ted in 1873, and the other since the commence-
ment of the present year,

Fig. 1 shows the pail complete as carried in
the hand. In Fig. 2, A is a pan (to be used for
meat, vegotables, or soup), the upper wired
odge of which fits tightly within the lower
wired odge of part B, The latter is in section
» Jistle over o half clrele, and is intended for
meat, bread, or pastry, Cis the coffee bottle,
which also fits over the wired edge of part A,
and has & wired bottom deseribing a little less
than & half cirele, [t has, besides, s simple
tin hook on the lower edge of ita flat surface,

_ which, eatehing on the standing edge of the
flat surface of part B, holds the bottle firmly

in its place. The cover with the cup fits over parts, B and C, | trustees, and resumes possession of his property.

satisfactorily, he confirms the steps hitherto taken by the

HEINIG'S IMPROVED DINNER PAIL

The world

and bolds them fast together. The size and weight of the l will be obliged to revoke much of the praise herctofore be

peil ean bo reduced by dispensing with the pan, A, when de-

#ired,

Besides the evident lessening of the probability of spoil.

stowed on Mr. Lick,unless ho shows that his change of mind
Iu this iostance doos not involye the absndonment of his

great scheme of good.

Among others of his bequests was the sum of £700,000 for
an observatoryon the summit of the Sierra Nevada, which
all lovers of Science hoped would be accomplished. Alas!
how uncertain are both man and riches!

TOMLINSON'S IMPROVED CHIMNEY COWL,

The construction of the new chimnoy cowl herewith illus.
trated is such as to prevent currents of air descending the
r chimney cap in stormy weather,
this being effected by sultable
provision for imparting an up.
ward impetus to the incoming
currents, The flue which con-
stitutes the cowl is secured to the
chimnoy by n flange, and carrles
nbove n suitablecap or hood. In
the gides are n serios of air open-
ings, from the top edges of which,
nnd exterior to the flue, project
shields, A, which are adapted to
shed water or wind, should the
Iatter tend downwardly. From
the lower edges of the air open-
ings extend inwandly projecting
deflectors, B, the length of which,
a8 well as of the openings, is less
than the dinmeter of the flue,
By this means o space is created
beside the ends of the deflectors,
as well as between their inner
edges, through which the pro-
ducts of combustion can passand
readily escape nt the top of the
flue. The air openings can be
formed on all sides of the flue,
or on but two, as in the present
instance,

If a current of air strikes the
cowl on either side, it will
enter through the openings and
be turned upward by the deflectors. A suction is thus
created within the flue, apd the eduction of smoke accele

rated. If the current enters the flue from above, and tends

downward, the deflectors will turn it sidewise and outward.

State and county rights for sale, Paten-
ted Febroary 9, 1875, to Mr. Joseph Tomlin.
son, Mount Vernon, N, Y, who may be ad.
dressed for further information.

—_——e————————
Magnetization,

M. J. Jamin’s researches point to an impor.
tant modification in the construction of mng-
nots,  Suppose that s great number of plates,
whicl, after being separately magnetized to
saturation, are placed togother., The magno-
tism of the combination will bo seen to in.
cronge up to a limit which cannot be passed,
and which iy reached when the polar surfaces
are filled, Suppose that ten plates are re-
quired, If now we re.commence the same
experiment, apolying the samo plates against
two lron armatares of a large surface, the in-
tensities will increaso much more slowly, be-
cause the sum of the magnetism is diffused
over & more considerable extent, and the
limit will not bo reached till this extent is
is full. For this it may be needful to superpose twenty,
thirty, or forty plates, and, generally speakiog, a pum-
ber 80 much the greater as the armatures are larger. The
total power of the magnet will, therefore, Incroase with its
armatures,
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, THB GRAYHOUND,
~The grayhound is one of the tallest of the canine race,
,growh\g commonly to the hight of about thirty incles, but
somotimes oxcoeds this by ten or twelve inches. The legs
belng long and musoular, the abdomen contracted, and the
loins strong, the dog has advantages over any other kind
for spoed and endurance,  His jaws are elongated so that ho
may seize his proy whon at full spoed; his neck ig long so
that ho may 1ift his head high for sighting game, and he is
a8 remarkable for his keenness of vision as the bloodhound
for his scent,

Ropresentations of the grayhound are to be found on the
oldest Egyptian monuments, and the breed
is supposed to have originated in Western
Asin.  Tho color and fur of the animal
have been much varied by elimatic influ-
ences. The English grayhounds, kept for
‘centuries for the sport of coursing, are the
fustest of the species, and their hair is mo-
derately smooth, the colors being black,
slaty gray, or fawn.  The power of follow-
ing game by scent is entirely absent in the
English dog;: while the Scotch grayhound
(probably somewhat crossed with a deer-
hound) is remarkable for its keenness of
nose. The Irish grayhound is very strong,
muscalar, and courageous, and will geper-
ally come off best in a combat with a wolf.
In coursing, it is usual to match two
grayhounds against each other, and they
are fastened by their collars to a leathern
thong, with a snap hook operated by a
siring. Boys go invo the field, and beat the
grass or other crop with long sticks; a hare
gets up and runs, The starter, when the
hare has attained some distance, pulls the
string of the leash, and away go the dogs,
side by side and close together, with the
speed of the wind, The hare would soon
be run down were it not for its remarkable
facility for suddenly doubling on its pur-
suers; and it will execute this maneuver so
rapidly as to run right past the dogs and awsay in the con- |
trary direction before they can turn to catch it. But the su- |
periority in endarance of the grayhounds in time wears out |

The Gront Pon Makor,

At the recent coromony of laying the foundation stone of
the soience collego which ho 18 about to give to Birmingham,
Eng., Sir Joslah Mason sald: ¢ The trado of steol pen muk-
ing, Ihave now followed for moro than forty-seven years
until T have developed tho works into the lnrgest pen factory
in the world. This business and that of the split ring mak-
ing were my sole occupations until 1840, when nccident
brought me into close relations with my late valued friend
and partner, Mr. G. R. Elkington, who was then applying
the great discovery of electro deposition; and through my us-

sociation with him in this undertaking I may claim & share

ENGLISH GRAYHOUNDS.

in the creation of a form of scientific industry which has so
largely enriched the town of Birmingham, and increased its
fame throughout the world. I mention these facts to show

the hare, and the fleeter of the two dogs will surely catch  you how the means with which God has blessed me have

on hot,@n  dry day, and upon a dry roof, (iround slate or
nsbestos is fireproof; so, nlao, Is the tar, after it has dried
thoroughly, The last shingles I had cost $2.75 per thousand ;
lnying, $1.76 per thousand; nails, 25 cents per thousand ;
paint, 12 cents per thousand, and I now consider it a8 good
ng nny roof I ever hud or saw,”

Street Pavements,
Inn paper read before the Edinburgh and Leith Society,
Mr. J. I, Cunningham describes very ably the relative mer-
ity of the various kinds of street paving used in the cities of

; Great Britain, namely, the Mucadam, Telford, granite block,

nsphalt, and wood. He says;

On the whole, we may conclude that maca-
dam and macadam concrete roadways, al-
though they may answer well in secondary
streets, shonld not be laid in main thorough.-
fares. Weo may also conclude that neither
this system of rosd-making, nor any develop-
ment of it, I8 likely to produce the street of
the fature.

Wood and asphalt pavements are in seve
ral respects superior to granite. Much less
mud and dust is formed on them, and they
are comparatively free from noise. They are
also safer, except when thoroughly wet. I
am not aware that granite is in any respect
superior to either of them. Even if they
should turn out to be more costly, owing to
their requiring repair more frequently and
‘having to be renewed sooner, I think the ad-
vantages already mentioned will more than
compensate for the extra price. Only long
and extensive experience can settle this point
satisfactorily, because many indirect benefits
are secured by their use, which it is not easy
o estimate in money ; and there are many ex-
penses connected with all pavements which
are not usually included under the head of
maintenance. On the whole, it seems proba-
ble that either wood or asphaltis destined
gradually to supersede granite ss a paving
material, at least in Jarge and wealthy towns g

It therefore only remains for us to find out which of them
makes the best, or, to quote the Pall Mall Gazette, the ““least
objectionuble” road surface, Mr. Haywood has fully re-

it at last, killing it instantly by one squeeze on the ribs with | been acquired, and to show, also, how natural it is that I
its long and powerful jaws. should wish to devote some portion of those mea ns to assist
| in promoting scientific teaching to advance the varied forms
| of scientific industry with which, throughout my Birming-

ported to the Commissioners of Sewers of the city of London
a3 to the relative advantages, together with the probable ex-
pense and durability of these pavements. In 1873 he made
a very extensive series of observations, in order to ascertain

THE KAGU.

New Caledonin, in common with other countries lying in |
the South Pacific Ocean, contains a variety of ornithological
species, peculiar to that region of the globe, and, besides,
remarkable for the beauty of their colors and the singularity

years, been transported from the colony aboye named, and
confined in the various zdological
gardens of Europe, where their
habits have been carefully studied
by naturalists, Among the speci-
mens which quite recently haye
been added to the Jardin des
Plantes, v ¥uris, is the kagu, or
rhinochetv.  jubatus, a representn-
tion of which we have reproduced
from the pages of La Nuature.
The bird presents the characteris-
tics of the herons in general ap-
pearance, but careful study of its
osteology has resulted in its pro-
ving to be a species of crane,
The pluomage, during life, is of
a soft grayish blue, but after
death changes rapidly to a dirty
yellow, The benk is long and
curved, nod, with the claws, is of
u bright red. The plumes of the
neck and breast are rather short;
but as if to mako up for this de-
ficloney, those on the posterior
portion of the head are long
enough to form a hump, which
the bird can raise orlower at will,
The tail is poorly developed and
the wings are ill formed and short,
The pin feathers aro streaked with
white and covered with bands of
black and brown. The size of the
body isabout that of a chicken,
and its conformation shows very
plaialy that the bird caunot support itself in the air but for
u very brief perlod, ‘
Thoe kagu is eaully tamed, and even in its native state will
follow the plow to pick up grubs and earth worms, as readi-
Iy as the crow, In its habits it resembles the rails, espe- |
¢lally in approaching proy, when its serpentine and brusque

that class of birds. The hen lays two eggs, but conceals
them with great care.

Measures are 1o be taken to neclimatize the kagn in France,
a8 a protection to farmers against insects; while its present
rapid rate of disappearnncs in New Caledonin will probably
result ln the careful guarding of the species in that colony.

BParreny earbons can be readily cut with o handsaw mols-

movements of the nock and body closely resemble those of |

ham life,I have been so closely connected.”

Paint for Shingle Roofs,
A correspondent of the New England Farmer says: “Inre-

of their forms. A number of curious birds have, of late | gard to shingles, I have seen the highest cost shaved pine

fail in ten years; and T expect the cheapest, sappy, sawed

THE AUSTRALIAN KAGU.

pine will last that length of time. Roofs are so expensive to
keop In ropair that it behoves every man who has had expe-
rience with them to contribute what he can for the general
good on this all limportant subject,

In the future I intend to lay low priced shingles—say from
$2.75 to'$4 per thousand—and paint them with a coat of tar
and asphaltum-—say one barrel coul tar, costing $3; ten
pounds asphaltum at 8 cents, 30 cents; ten pounds ground
slate at 1 cent, 10 cents; two gallons dead oll at 25 cents, 50
cents, which should be added after the other has been wet
ted and thoroughly mixed.

I consider the nbove mixture as good as anything that can
be put on to shingles, as it will thoroughly keop the water
out;and if dry they will not rot under the lap, nor will the
nalls rast, and I know of no reason why they will not last ns

oned with water,

long as I shall want shingles. The mixture should be put

their relative safety. Allowing for all modifying infiuences,
he found that wood is safer than asphalt, as not only fewer
accidents occur on it, but those which do happen are of the
kind least injurious to horses and obstructive to traffic.

Further, Mr, Haywood considers that wood is the most
quiet, but also the dearest; that they both ean be kept equal-
ly clean, and will probably be
found equally durable. That
they can be laid and repaired
with about equal facility, but
that the best repairs can be made
in asphalt,

The general impression left in
reading the report is that, except
as regards safety, there is not
much difference between them.
Wood is, however, about twice
as sufe as asphalt.

Let us see which of these two
pavements is likely to endure
best, judging from theoretical
considerations alone,. Wood
pavement is constructed accord.
ing to Macadam's principles, as-
phalt according to  Telford’s,
Wood is laid on a compurntively
soft foundation, and the whale
rondway forms a Kind of elastic
arch, which partly resists vertical
pressure, by distributing the
thrust horizontally through its
entire substance, In  asphalt
rondways, on the other hand, the
concrete foundation may be con-
gidered the real road, the nsphalt
being merely a sort of protection,
which gives n smooth surface,
and can bo easily renewed ay it is
worn away. But this combina.
tion is, 1 fear, dovold of elasticl
ty. Elasticity is without doubt essentinl to the permanence
of a roadway, This quality certainly appears to be secured
in lmproved wood pavemonts, though not in asphalt  But
it may be contended that the asphalt covering has in  tself
sufficient elasticlty, and that it acts like a sheet of vulcan.
ized india rubber, Possibly s concrete bed covered with a
sheot of vuleanized indis rubber might form a good road. 1
think o less ylelding surface is desirable, and that elasticity
of form is likely to give better results than mere elasticity of
volume. For these reasons I venture to think that improved
wood pavement will ultimately be found superior to Val de
I'ravers asphalt, and that the introduction of the former has
been a declded step in the right direction, also think that
we may look for further improvements in modifications of
this system, and that & roadway haviog the requisitd surface
qualities, combined with elastiolty of form, will alwayd ba

!
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T RIS = o ke ton. i» qush oiroumetances
The two story dwelling, of which we presont a front elo- ,J,‘,‘,:,:‘,‘,{,”.ﬁ}‘:.’tg':i.:::'o:‘ ing ‘:."’:.":m.....'" upon nw:‘.'
ure

wnmmm.rmuam Is moro so.
vation, Fig. 1, and the ground plans, Figs, 2 and 8, is a build. | o564 ,.‘f{’.pﬁmuo{n WAR .mi.!" :nnl to that ct.a' complatnant's
o first cost of the Improved wood pavement and the” as. [ Ing 20§x18, with five rooms, two on the ground or principal .:;Idr.;f“il. g o,,,,‘,’:,’.’.{,‘,’,‘?..’,;.j.:"‘,‘, ,’.,.m‘ in {'""'Wr
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m mt In London Is the same, nam:ly, $4 to $4.50 [ floor, and three on the upper floor, the sizes of which are: o "P°"'},"; ‘neck ot » botcie. e !,.;.:m siatement M

por square yard. Cost of repalrs per annum also about the | Parlor 12x10, and kitchen 12x12.  The three upper rooms are | who caine to, present A% SCCCCRY "m .“ fmm
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A PRIZE PLAN FOR ‘ FIREPROOF HOUSE, =) platont with his su [l ted,
On page 280 of our volume XXXI., we announced the ; “|( 32”.:3.’....?.:"!.":5’.‘.;'3.‘:&‘323?.3'.’::’:. ﬁa"r:uuuu to pﬁ:my
: : ! e SO yaention,
offer, by the Merchants’, Farmers', and Mochanies' Savings| By ofp:or;::.nmlll?lﬂzhp{rl':ct?.l%g¢%'°:=‘:"¥'::ch'a“=“ perer et
Bank, of Chicago, IIL, of a premium of $1,000 for the best T T T Y Lo DO Y ooy "of chls castar Dottis Ands i orfa tn
sot of plans and specifications for u fireproof dwelling houso, Lt Fa e defendant 1 M:"“‘{:hog’ - e lppidheni
: earlior than we think It was (nven oA tmmo‘ that the complainant, s

of not less than five rooms, and a total capncity of at least
5,500 feet. Up to the end of last year, thirty applicants for
the prize had put in an appearance, and & committes have
since been occupled in investigating the merits of the de-
signs. They recently awarded the prize to Mr. A. J. Smith,
of Clark street, Chicago, whose plans were for a one story
house, 20x45; a two story house, 18x264; and » two story
store and dwelling, 22x57. The cost of these buildings, res
pectively, is to be $1,200, $1,700, and $3,000.

part of 1887 and subsequent. .vun-kluud vending, u”
nnllllﬂ tn patented device, The endant’s sgent, Felton, who was
'\ "'ﬁ st hm time » different article for the defendant, In the fore =
3 th | o uemceo:'hto of -:: Tn?:r::?:ﬂﬁl:‘ mnnr'l-nsh:y the de-
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“ 108 | 7-"::'.;.::" -ﬁl:-n o'sd %0id for him, and which, ob sccount of tietr leaking,

' 'u w ore satisfsctory and convinel

t led by s better,
Ml‘t l: ..Jﬁ.’.’.’.’ o n:-pllumo the proofs; lh:‘_:m Abnmnt and uncontrs .

dicted, to show that, from the latter part of ard, the
T was in the full manulscture and saie of the patented device. There Is no
smtisfactory evidence of lumnonm tdate. It is with this con-

cossion that wo graot him

himeelf swears that, In the uuu part o

To overcome this case and prove the defendant to be a prior Inventor,
S .l:s-'v‘ouu

nt upon the neck of & r e, teated It with ltuu\ and pl itu
® crosnhiond of an el ere it worked successfull , u8 he pmvn’g‘
i The w lnﬂd‘.

f— s

enderson, the colored on, Mor. for three suceessive years
olds and Phillips, with more or less confirmation, lnuuln Rnnd
@ are almolved the duty of contrasting this proof with other un.
guuuonod facts in the case, for the purpose of ascertalniog whether It
08 1567 Instond of 1566 that this oucc«nfnl lubricator was md uso
T17 defondant’s own statement as & witness ronders 1t who) mo-ry
says, most explicitly, that tho he did succeed danuny in lnlktn.
upon éw neck of t #logle globe, hie tried In valn, for Nye

one clou oln
‘J monthas |h’smuwr to make another. Ho saya b he broke man homu in IM
. ! alumpld nt ho dd not even partially succoed but (na lano Instance dur.
L H ing the five months; and that one lenked 80 badly It was unfit for use, It
wia not until 1869 that he learned how to prodics & closs joint, and st &
thme conslderably after complalnant was nbl oly manufacturing them, The
scoldental making of this one Joint wi u{ Knowledge on the of
the producer of Bow 1o accom; Iz, ﬂthu;lln ultyauhhnn pro-
con

doce .no(hu nka 1t, 1s not invention,. His ﬁnmnoewu‘oeou s
mode of 1ta mdncuonuuthe msell swears he not only did

Fig. 4. —SECTION AT A, B, €, D, wguﬁ?&‘"mmmm& . but latd aside & large stock of
~ = 1 , and IIM market through Starr & Pelton, his
84x7%, and 8§x7%. This building has a cellar for coal and wood, Ec-':nuxym a close t, but he bad so 1f nop."' -+
$x7% p‘ndemulvelytw,&lgm «.w&“umm-ﬁ'n

fitted up with water closet. The size of cellar, within walls, mmm' ..'T.'uaue circumstances s ms: D,om:uou ruccens btya
will be 12520, The upper story and the principal story will Bot and ¢ e?a"é“.’.:‘ It to e public, I::'; he ald not .':.'...."&m It
h earrying

R h, il tha ollae S B e E E&Tu':l,&:“ﬁ‘m:z‘m.l:%éﬁ"’?f:%;::r RIS i L
e e ng with store and dwelling combined is 22xb7. Of St ts or Lo e of DRt b Dossible. fia o

L, ‘ l .
e el The entire principal story isoccupled with store room. The gxﬁﬂ’&lﬁ?‘bm%&d&: m‘w"?gfaé:.:a 18 w'}.m b&l’m‘"‘”&‘mﬁ
en endant

u r st 3 t hloh b 3
pper story is divided into seven rooms, consisting of two e me’abr{t'boﬁ?a e B :he .?:h l:fln&ﬁp; nc:s e 4 (:“'"""“,{:

Fig. 1.—FRONT ELEVATION,
< lors, 11x12 each, bed room 11x114, bed room 18x04, bed | of the mode by which be could mak th in
INing house is & building 43x20, of five | PATIOMS, ' ' , ¥ co e another, he stood in no other relat
The m;z“’,‘;;. S ARET0] e e 10x6) | Toom 10x04, Kitchen 18x11, dining room 13x11, N il oniz ) HRADH 20
' n 2 t 18 not
TODEaS; The hight of each room will be 10 feet in the clear The three buiklings are similar in construction. The |mow m".,,"&,?mm, oy g e A gt LA L
cach. cheapness of the structures is unquestionable, and we trust | (i omplaimact. Ve refer to s few of them only, as
ton, his agent for the sale o‘r?”c‘&mx w-!u’u u n’uulﬂ.
f tur pre-

fling, An important feature in this
botwesn Soor and on i ~: it will be long ere their fire-resisting gualities are put 10 the

i plan is that, should & fire occar in the front part of the bulld. .. pre-
jl : ing, the rear portion may be preserved Intact, and rice verad. | Y% vy mﬁﬁw km&%uﬁﬁ%mn wbemmurm '3‘,

1 tside walls are hollow from foundation to roof. The o 4 con ubrica e e

I '::;“ S i wie ol ko Yo Wiy 6 AWater Rat taking an Artificial Fly. ShOW the IDCoRIItE ';:,°‘:f°‘u‘::u..i":.':."f..': e en Tavealer Whe o0 Hi
3| » beams, 4 A co ddent writes to Land and Water as follows: ““In e T ey end "‘"‘ e T
i crets, one and one half inches thick on the ceilings and un. e - E o pronounces the tiempt tmpracticabie, and e S that time matia:
1 derneath the Soors:and the roof is covered with tin on the Mr Buckland's chapter on ‘“The Rat,’ he mentions the catch- mysterions production of tie close ‘:‘lm vmcg thd court It axked to betleve
| &6 ing of a rat by one of the flies of a friend while fishing, [ ™F2ihik the presomption of the lw arisiog from the antorior patent of
t ; hooked by chance ; but I remember fishing with my father for [ (e complalisut la consonant with tho. Iference of the fact to be drw

it troat in the May fly season,in one of the Derbyshire streams, |  The complainant was the drat inventor of the labricator described fn his
1 . when a water rat dashed out from his hole in the bank and &:!u occarred gwbe -L'&“ e Swears it 14, Is mot tavent nm~mm
3{ took the fly in his mouth (the fiy was the natural drake or %%%mmmm.wdu !"M‘* hud'::
i Ll

May fly). After playing with him some time, he swam t0| There may be a decree fwmmlrgen-ltﬂ
the side, became entangled in some desd branches, and, e ""”fofr“ﬂ;ﬂ s

breaking the hook away, escaped. Although I have been|__~ _ )

an ardent fisherman, this is the only instance I have known
of the rat actually seizing the fly."

NEW BOOKS AND PUBLICATIONS.

TrANSITS OF VENUS, a Popular Account of the Past and Coming

A sHA¥T has been sunk at Lawton, England, for the pur- Transits, from the First, observed by Horrocks in A. D. 1630, to
the Transit of A. D. 2012, By Richard Proctor, B.A., Author

pose of pumping up brine, to be conveyed by pipes to the “ Ot 3 Ours.™ With T
coke ovens in connection with a colliery, 2 distance of two ;tmm&': w«::-. hk:tc. $. New ,—oxx::":
or three miles, there to be converted into salt by means of Worthington & Co., 750 Broadway.

the waste heat from the ovens. The cost of the undertaking | The subject of this volume and the renown of its suthor combine to ren-
der It most acceptable at the present time. The signal success of the recent

T

watched by millions of our le, anxfous to behold the strange spectacle
United States Circuit g;t:;t:—louthem Distriot o1 |, wpich the solution of lo'::::y mighty problems depends. Mr. Proctor's
PAYEXT LUBRICATOR.~WILLIAX W. PELTON AXD NIRAX TAYLOR 4. aAnp- | ¥ OFK (8 complete as a history of the phenomenon, and a4 a lucid and author-
NEN WATERS, JOSEPK J. STARR, AXD CHARLES D. JOUNSON . ftative explanation of its ph and its great Import to sclentific Investigs-

{In equily ~Bgore Bnon and sn‘?‘;‘u.—m. 1534.) tion; and the :Au snd mmn':ulou. axc;::d in a Deantiful and very accu-

TATEXEST OF rate manper, give additional value tos k which we unhesitatiogly

e Tt e e T e et ot ArTe 198, Hreabrpus. | nounce to be the beat treatise which bas yet appeared on the sublect. oo
Tue OnpITAL SYSTEM O THE UNivense. By Antony Welsob,

hventlhtion is provided by |[eosin Ly P
top of the concrete. Thoroug! pro ¥ | 10r wadgan s zﬂ adon for & t for nbmuuwgr B saine ‘:n ove: DaEAL P on Exe LAl

" will, it is said, exceed §200,000.

}. X0 observations has given a universal fmpetus to the public Intorest in the
k e, question, and there {s no doubt that the transit of 1852, which will be visidble
i DECISIONS OF THE COURTS. n all parts of New England and the Middle and Southern States, will be

flaes adjoining the fire flues, and topped out in the chimney. | BPL, 7 Cud Gereupon recel § pstent of limited scope; but r pore
sisted fn Iu clalm, and upon appeal secured patent, whioh was uued We have been led, by a brief perusal of this volume, to wonder upon the

There is s ventilated sir space underneath the ground floor, | plated fa his el
from arising; and there is also a ven.| When ‘Watérs learned that a patent had been {sued to Teylor witha ‘broad | facllity with which books get Into print, Here s a work full of chaotic
dampness g5 clatm, " be flled a second application, axserting therein » clatm for the n- | (deas, written In gross violation of the English Janguage, on & subject of

. 1 by th tent, and demanded an to-
tilated air space between the ceilings and roof, to prevent the {:ﬁ'e"?.f:,:‘e’b‘ oAyt Taylor peent. & one of the | Which the author gives as no reason to believe that he has the slightest com-

B Berm s ar ermncl) 2 § 5 oo manen

aml 10 ono of the
{ndnl of tho Bupremn Court of the Diatrict of C otum b e was adjudged | prohenston himself, and on which he does not begin Lo attempt to enlighten

vent d accordingly Jetters patent were Issued to him
or inveator; and accordingly 'u:' SR June | bie readers: yot 160 pages of It are printed In good style and well boond, and
hn present sult under the Taylor patent had been begun lo November, | some hundreds of dollars must have been disburseqd, which the suthor or his
tak ft. Lo
108, “”W' + ‘teatimon) belok duly taken after the imue wai publisher will nover seo again, unless there comes a cataclysm of the intel-
L D e e o emended 254 Epiemqutal sa- | lgence of the baman rece,
, elatm st Wators was tho first inventor, n
bt e 1 el s THE INEXPEDIENCY OF AN IRREDEEMADLYE PAFER CURRENCY, By

ference decls
Wi Ined upon thiy answer, and testimony for defendanas, and - X
n},’i?ﬁ?u';yf.‘.'.r.';m ??:mphmnulu {aken and fiea lnyls"u : A John Stuart Mill. Now York city: Henry L. Hinton, Td
This hearing was had st the October term of 1474, Broadway,

At the hearing the cle!«ndunu objects ) ton cortified copy of an spplication ;
o by the complainant Taylor in Septomber, 1997, which, it was | A Hmely reprint of & couvinelng argument agalnst uslimited and per

for a patent
rul?ez mud lb’e device :'a (‘o'lllro‘trg.y',‘ on the ng‘nn& lhl:’g:.f‘:v" petual indebtedness,
f 1 n referred 1o dmaw - Dg & part e O " . 2
meo‘n”no urf::.;p however, Velng attached to the copy. The objec: | OUR CURRENCY, WHAT It Is, AXD WHAT It Smouch Be. By John
jon was sustaln: iy the court, ) € . A
;:-on :1:;;:!; .n{u“ Gljc]ln:re#(h‘: o,.,,{OS ,;, ,,:ru an W G. Drew, New York oity: Henry L, Hinton, 74 Brondway.
e patent of (he complainant, Taylor, antedates onnln
I’#::n":nd he l: en’uun 10 lmnm-{"?mlu" lh-%lhu It':‘remlmln N nonv‘ s A Review or SexaTonr JONES' SPEROHK ON THE BANKING AND CUR-
|| resun on 18 of T nee only where the testimony s conflje g &nmndm &.:
- nco:u::rrnhlr doum'rolnmlvod -’; lo"-'rhn Is the first l:’\nnlnr Ic Is RENCY BILL. By Honry 8. Fitoh m‘
of bm fmle consequence In this ease. It has, however, heen much ar- & Co,, Clay and Laldesdorf! stroots.
o e defendant lnnl-u llm his lrpllullon was made earlfer than that of These two pamphlets are earmest protests in favor of the poliey of paying
the complainant, and therefore his patent {4 to have relation to the date of | an oM dedt with a new one, and are not Above the average of thelr class of
{tafling. Asa ‘rnenl rule, this {s undoubtedly true, Iterature
“a do not intend to qn"han or even quallly, any of the casos on tie .
ldered and ‘applfed (o tho case of the Dental | TRANSACTIONS OF THE AMERICAN INSTITUTE OF MINING ENGINEERS.

l‘ which we recentl "«;onnn‘ v ; several exceptt

w0 ;ﬁ:".,,‘;ﬁe".. e [ A Aoy o Volume I1. Easton, Pa.: Published by the Institute, T, M.
1, Intermediate the Grat and second spplication, the patentes manifests Bocrotary, Lafay Coll o
.nl sctual intention to sbandon the ﬂnlp his patent will have relation to Drown, 2 . cge

the last onp only. His actual Intentjon severs the proceeding. The law The American Institation of Mining Engincers has a high reputation

Y.
“”';."l';“:‘"_:‘:l.'.l:'lw"’,':"r‘l""h':m"""‘,""’ and as bearing no relation to the patent, | among our sclontifio bodles, and certalnly none is dofng or can do more
. A.v}thdu’wul’nl a first unn\fru:‘nn.! l:ml |lnnlrrrepuon of lhr‘i;%e pald | Yaluable work. The future prosperity of this country depends in chief on
the departmen , updey the stattte s also a peverance o 8 Pro. and X
.:mn:‘m The -g;ucmm. 20 withdrawn s not deemed part of any gro— the development of her snarmons Varied mineral wealth; and the pro-
Y ceeding, under a subsequent proceeding fora patent, fession which Is to ploneer this progressive movement fortunstely contalns
Fig. 3. —8ECOND STORY. These are but (Uustrations of exo:ptions 1o the general principle, which | many of our most (llustrious sclenitets, Wo commend this Yolume to the
deqms the ln( in & series of applications for a patént s that upon which a )

It affecting the rooms. The fire flues | patent depend perusal of all who are Interestod 1o the prosent fndustrios and the future

w of summer from g " !hlnl. (hr case before us comes within the reason of those excoptions, | possibitities of the United States.

1 with flue pipes eight inches square. There will £ the Aret application of the defendaut he ctually recelved s atent

will be 4 with “(\nr vl u ulnd u-- |n adonss u to exclude (lio prepent dbvico | ON THE ALLEN GOVENNOR AND THROTTLY VALVE, & Paper read be-

mnmudwm: sinks and closets an t Jroe was andod fore the Isstitation of
" ’i | « '.f Jal 0 of (he Aspartment wes _Engineers, Loodon, by

5 JeWeT, 10 AT off o WW slops, ete uc 1ty nn-| Tment oBiaies F. W. Kitson, of Loods,




Becent Jmerioan and Loreign Patents,

Improved Method of Softening Umbrella Ribs,
Johin MeAulifte, New York city.—This improvement relates to the
wofteniog of the euds of umbrella ribs, to facilitate the boring or
punching of the holes for the wire by which they are fastened to
tho collars. It consists In standing the ribs in & bath of bot lead,
and lotting them stand while the bath Is cooled down gradually to
atmodpherio temperature,
Improved Apple Slicer and Corer.

Hoary H. Siler and Thos. A. Drooks, St. Lawrence, N. C.—The in-
‘vention conalsts In armanging u series of cutlers 80 as to be adjusta.
ble to and from tho center, to cut out a core of greator or leas di-
ameter; In o cuttor bed made up of sections that slide upon each
other and upon base blocks ; nlso in a ring plate provided with alots
and perforations arranged In a cirole,

Improved Device for Soldering and Capping Oans.

Richard Heunry Smith, Baltimore, Md.—This Invention relates to
oertaln improvements in machines for capping cans; and it consists
in a soldering lron holder having a rear reosss, and adjustable both
vertically and horizontally by a sliding support and binding screws.
Tho (nvention also consists in the combingtion with a revolving
table of separate detachable and Independently rotating plates, hav-
ing clamping dovices for holding different sized cans,

] Improved Gang Plow.

Stephen 8, Soheumack, Victorin, Tex.—The Invention consists lun
combining a crossbar—placed aboye and having arms that straddlo
the axle—wIith another crossbar having a vertical adjustment, whoro-
by the gangplow can be equally well employed for proparing, oul-
tivating, and seoding land.

Improved Soldering Machine.

Wm. D. Brooks, Baltimore, Md.—This invention comprises u serles
of valuable lmprovements by which the caps and heads of fruit,
oyster, and other cans may be soldered In n rapld, thorough, and
economical manner, the cost of manufacture bolng theroby reduced
from twenty to forty per cont, while tho Jolots are close and re-
Hable.

Mothod of Securing Plns to Artificial Toeth,

Orin 8. Bixby, Syraouse, N, Y.—It 1s well known that in the manu-
fuoture of artificial teeth platinum I8 employed as the material of
the pins that fasten the tecth to the plate, becauso It 14 the only
commercial metal that will not fuse or oxidize in the heat and ven-
tilation to whioh the teeth must be subjected in baking them. By
this invention the pin cavities are made (o the Inner or back slde of
tho teeth before the latter are baked, and the plos are not ket fn tho
cavities until after the teoth are baked, so that materinl other than
platinum may be employed.

Improved Sugar Cane Cutting Machioe.

Jullus Robert, Gross Seelowits, Austria, nssignor to Dr, Otto
Ktz and R. 8ieg, Now Orleans, La.—This invention relates to a
patent granted to same inventor October 30, 1806, It conslsts casen-
tially of detachable cutter-holding plates for connecting the cutters
to the cutter-carrying wheel, contrived for the ready removal of the
cutters for grinding, and the application of other plates with shary-
ened cutters, to bo used while the dull cutters are ground and at-
tached to thelr attaching plates, two sets of plates and cutters belng
used. Theso plates are also useful for adjusting the cutters for out-
ting thick or thin,

Improved Lever FPross.

William 0. Watson, Albany, Gu.—This improvement fn lever
presses conalats of toggle levers to work tho main lever, conneoted
to the capstan by a rope passing over (ntermediate pulley blocks In
& manner caloulated to increase the leverage without the corres-
ponding diminution of the speed consequent to the ordinary me-

% ¥mproved Butter Worker,

Frank B. Aldrich, Chicago, Ill.—In this butter worker tho rollers
are so formed as to take hold of the lumps of butter and draw them
through the machine, and to prevent the butter from working out
to the ends of the rollers, and there stioking. The rollers are grooved
Wmm-mmcmwmmm
mmmumﬂmmwmmWMumun
rear side, and concaved or beveled upon thelr ead parts.

Improved Dental Reflector.

Francis M. Osborn, Port Chester, N. Y.—~This reflector may be ap-
plied to a dental clamp to show the cavity of the tooth distinotly,
50 that the dentist can seo just what is to bo done, and also watch
the progress of the work. The invention consists (n a disk provided
with a refiecting surface upon its front side, and a ball stem upon
its rear side, and the arm provided with a spherical socket upoo one
end, and spring clamps upon {ts other end.

Improved Vegetable Slicer.

Aimé Vuillier, Nowark, N. J.—This consists of an implement hav-
Ing a spiral cutting blade, with slde-extending outting rings at the
wmmwummmmmmmam-m-
twist of two separated spiral pleces. The {mplement is very slmple,
snd executes its work with remarikable celerity.

Improved Hoof Trimmer.

Andrew Shirran and Willlam J. Givens, Pacheco, Cal.—In operat-
ing the Imife a disk {s givea s revolving motion, thereby winding
morluotlbudonlhnmmmwnc.nndm:\smmo
band in every backward movementof the knife. In operating with
the machine the shoulder of a siotted head is placed against the
outside of the hoof. The bearing surface of this shoulder Is faced
with a concave piece of brass, which receives the rim of the hoof.
This arrangement throws the knlfo toward the center of the hoof,
and by warking the lever back and forth the knife will be made to
work from the center to the outer edge of the hoof. The knifv s
convex and attached to the lower end of the handle.

¥mproved Land Pulverizer.

Angeline Underwood, Carrollton, Nll—Two strong wooden frames

aro placed side by side, and to the middle parts of the side bars are

machine I8 in use. The frames turn freoly, and at the same time the
ends of tho tonguo crosbar are prevented from dropping down.
To the rear bar of the frame are attached scrapers of a width to
scrape off any sofl that may sdbere to the cutters, and which might
otherwise prevent the cutters from entoring the ground to the re-
quired depth. The cwtters are designed to enter the ground to the
same dopth as the plows, #0 aa to cut In pleces all sods, clods, and
hutps that may have been turned under by sald plows,

Improved Washing Muachine.

Gideon Huntington, Toronto, Canada.~In this washing wachine s
clothes-holding open work drum s arranged to rotate in a tab sot
aver a furnace. The drumm Is reciprocated by a rocking standard, a
horizontal bar pivoted thereto, and straps which are wound (n re-
versed direotions around n pulley of the drum shaft, and attached
sl tho foot w the rocker, the standerd is
motion mparted to the drum,

Scientific American,

ewieth Improved Animal Hopple,

. Wilson, Round Grove, Kau.~The animal is placed withia
nmfomdby.mmm.un.u mmp.:won«) nt
& short distance above the ground. To Its log 14 attached a hopplo
on which are devices which catch on the wire fouce when the nal-
mal attempts to pass over or erawl under the sawme.

Improved Flour and Middlings Purifier,

George Washington Brown, Motropolls, Ill.—A pressuro chamber
Is arranged at tho head of the reel to recelve tho alr from s blast
fan. A performted tube surrounds tho shaft, and is consldorably
larger, to fori an alr conductor extending along the recl about
three quarters of 1t longth, with one end opealng Into the pressure
chamber to rocelve the alr, conduct It wlong in the reo), and dls-
charge it outward to tho eloth, to ald In separatiog the bras and
light matters from the middiings while talling about in the reel.
The partition botweon tho pressure chiamber aud tho reel Is porfor-
ated to allow tho olr to blow In the reel and along It. Below the
reel 15 a long teinngular alr conduotor over the convoyer, recelying
alr from tho pressure chamber, and deliveriog Into the space below
the bolt, Along the top of tho onso s a wide conduotor, and nlong
each side s a narrow ono ; and under the wido conductors 18 another
one, in trinngular form, rocelving and discharging alr in the samo
mannoer, but discharging It more directly upon the oloth, malaly to
keop It olear, while from the othor conductors it I moro particular-
ly designod to fill the spaco with wir to counterbalance that blown
into the reel, and provent tho latter from unduly forolng the jm-
purities through the reel. At tho top of the fall boards there (s &
conduotor for taking up the lmpuritios from the flour and mid-
Aliogs as tho alr rises up through them while desconding from the
reel to the conveyer below.

Improved Saw Sot,

Joglah B, Titus, New York city, asdgnor to himself and John
MoLean, of same place.~This conglsts in o sliding Jaw ploce Ina
slotted frame or plate haviog o bridge which supports an adjusting
sorow. The sorow turns freely in the bridge and moves the alide, 8o
that the Jaw can bo adjusted to sult the thiokness of tho saw,

Improved Oandlestick,

Wolls Kilburn, Napa City, Cal.~The invention conslsts of an lm-
proved candlestick, formed of spring jaws nnd & 10086 tabe, provided
with a cross wire In Its lower part. In uslog the candlestick, the
ocandle I8 placed [n the tube, tho wire Is placed between the Jaws,
and the tubo and candle are pressed down to tho saucer. The In-
clined or rounded slde edges of the Jaws gulde the wire, and enable
the sald wire to push baok and pass #ald enlarged upper ends, both
in passing down and In passing up. When the candle 18 burned
down to the top of the tube, the tube 1s raised, whioh brings the wire
aguinst the lower end of the candle and raises it,  When the candle
has been ralsed sufiiciently, thejtube 18 sgain lowered, leaving thoe
candle supported by the Jaws.

Improved COlothes Line Support.

John N. Fuller, Cleveland, O.—The top plece consists of two olr-
cular prongs which branch off, with suitable Interval between
them, from the sooket part of the head plece of a pole, The hooks
aro loft open at opposite sides for admitting first the Introduction
of the rope or line into one hook, and then into the other, 8o as to
be secured rigldly by the same. The pole or supporter I8 then
ralsed with the clothes Une and firmly planted (nto the ground by
the pointed socket.

Ymproved Toy Arrow Shooter.

John H. Wales, Milford, Mass.—This invention consists of a toy
formed of a tube, provided with an open ring upon one side of the
arrow and the rubber band. In using the toy the tube is held in
one band, the arrow is passed through the tube from its forward
end, and the rubber band is passed over the rear end of the arrow.
The rear end of the arrow is then grasped with the thumb and fin-
ger ol the other hand and drawn back to pat the rubber band under
any desired tepsion. The arrow Is then released, and the elasticity
of the rubber band will throw it from the tube with considerable
force.

Improved Stove Grate.

Willlam Walsh, Albany, N. Y.—This consists in a grate made
{n two parts, one of which parts fs vibrated laterally similar to or-
dinary grates, while the other part is susceptible of a perpendicular
movement to raise the fuel from the other part.

Improved Device for Holding Pipe Fittings.

Thomas P. Hardy, New York city.—This Improved chuck for bold-
ing pipe fittings end other objects while being tapped Is so con-
struoted as to allow the fittings to center themselves upon the taps.
The devico opens its jaws to receive and discharge the fittings, and
will move sald Jaws out of line with the taps to allow the fittings to
be conveniently (nserted.

Improved Top for Salt and Pepper Boxes.

George D. Paul, Brooklyn, E. D., N. Y., assignor to Paul Brothers
& Co., New York city.—A gridiron-shaped stirr'ng and crushing
frame {5 arranged close under the top, to slide on a rod. It is pro-
vided with a thumb plece projecting out through one side of the
cup, and aleo with a spring, the thumb plece and spring acting to
push the crushing frame along beneath the top of the cup forward
and backward, to crush the lumps that may fall upon it and stir the
finer partioles when packed against the cap, all so that the perfora-
tions will always be kept free.

Ymproved Butter Worker.

Jacob L. Eoglobart, Now York city.—~In using the device, the
butter is placed upon & cloth, which rests on & bench, and §s crushed
and worked by n flexibly pendent corrugated block, as it is moved
up and down by the rovolutions of a orank shaft. The excess of
lquid flows down tho grooves of the bench. When the butter
has been sufliclontly worked upon the cloth and benob, it i3 trans-
gerred to the finishing table.

Improved Chimney Top.

Henry Beokor, Dlauveltville, N. Y.—This is a conical ohimney top,
whoso baso plate Is providod with outwardly curved lugs, that bind
after passing through the corners of the flue opening on the sides of
the ochimney coping.

Improved Molding Machine.

Aaron Millor, Ringtown, Pa.~This improved foot power molding
machine, for working regular or lrregular moldings upon the edge
of lumber, may bo adjusted to run the outter head in elther direc-
tion, as may be dosired. Dovices aro pravided which serve to drive
the cuttor head at s uniform velocity,

fmproved Cotton Scraper and Chopper.

Willlam H. MoClaugherty, Seguin, Tex.—This is an improved
machine for soraping cotton and chopping It to a stand, which is so
construoted that It may bo readily adjusted to leave the hills at any
desired distance apart, and to sorape the ridge w any desired
depth.

Ymproved Gun COarriage.
Nels E. Johnson, Chelsca Naval Hospital, ‘neu Boston, Mla—
consists {n the peculinr construotion of & compressor or Lric-
:::bar and compressing dovice for holding the carriage in posi-
tion, and for lessoning the recoll of tho same when the gun s fired ;
also (n 8 noyel device for locking the carrlage to the compressor
bar, sud {n a windlass and rope mechanism for ruaning the gun in

and out,

Improved Hreech-Loading Ordnance.
Nels E. Johnsen, Chelsea Naval Hospital, near Boston, Mase. —
The breech block s ralsed and closed down by a screw, and is hinged
to the broech. The sorow works through the extreme of breech as
through a nut,and when it fs turned back the breech block Is ratsed by
virtue of a Joint bar. The plece to which the Joint bar is hinged, and
through which the screw works, is fastened by a small sleeve, add is
carried back and forth with the screw. The breeoh plece ls carried
back and forth by the screw on guldes. A plece on the end of the screw
is connected with the bresch plece by a fork, which allows the screw
to turn and move the breech ploce back and forth on its ways, and
& lp on the end of the breech block closes down (nto the groove In
the serew plece. A spring plunger In the breech block & drawn
back by a lever when the breech block I8 closlng, and prevents the
block from being blown upward when the plece is discharged.
This gun may be loaded at the muzzle, if preferred ; but ordinarily
the breoch block will be clevated to u perpendicular position, and
tho churge (nserted, the serow belng drawn back.
Emproved Animal Trap,

Isano V. Newsom, Eatonton, Ga.—The animal enters a dark balt
chumber, and, on attacking the bait, pulls down s treadlo and shuts
the door of the trap behind him. At the same time, he opens an
orifice into a light chamber, Into which be escapes, and in 8o dolng
moves mechanfzm which sets the trap back to Its original condition,
ready for another visitor.

Improved Shoe Brush.

Israel Joseph and J, Albert Josoph, New York city.—This (s a box
made with rounded slde edges, and open at the top and ons end.
The cover is made with rounded sides and open at one end, and the
whole 1§ comblued with the back of & shoe-blacking brush. Two
emall brushes have thelr backs and handles formed to fit upon each
other and the blacking box, and Into the cavity of the box attached
to the back of the blacking brush.

Improved Neck«Tle Shield.

Reginald R, Parker, Indianapolis, Ind.—This invention consists In
providing the shield with a strap loop for recelving a neck-tie and
and button loop.

Improved Screw Plate.

George R. Stotson, New Bedford, Mass.—The ways are each fixed
on & pivot, at the side of the opening next to the adjusting screw, o
that they can swing out of the opening freely at the other end te
facilitato the changing of the dies. At the opposite side of sald
opening I8 astud, which enters a socket In the back of the die to
fusten the dies and the ways In working position.

Improved Watch Case Spring.

Constant W, Wadsworth, Peekskill, N. Y.—The spring Is made in
two parts, which may be readily adjusted upon each other to bring
the sorew holes of one part Into line with the screw boles of the
watch case, so that It may not be necessary to mar said case by
forming a number of screw holes. With this construction, also, the
spring will not be liable to break when in use.

Improved Peat Molding Machine.

Jean Francois Booquet and Victor Alexis Bénard, of Paris,
France.—This invention relates to an improved machine for mold-
{ng peat that has been crushed and mixed or reduced to a homoge-
neous condition In a grinding or other mill. The peat thus pre-
pared is received Into a hopper or box, above a set of traveling
molds, formed chiefly of a series of suitably articulated plates, said
molds being revolved by and around polygonal drums, and the peat
belng thus formed into blocks, and deposited on the ground or
other surface. The molding maochine travels along a rack or toothed
rall, whereby the peat blocks are lald regularly and close together
in a row.

Improved Smoke and Cinder Comnductor.

Daniel Brancher, of Linocoln, and Jacob L. Ring, of Mount Pu-
laski, IL.—The conductor is made of separate pleces of pipe slipped
together, baviog flanges and telescopio slides between the cars to
allow the cars to move back and forth. Slots in the outside picces
and pins Umit the longitudinal motion of the parts. This jolnt sec-
tion and flange, made of rubber, gives additional Sexibility to the
conductor. Spring hooks, placed on the outer alotted pieces in re-
versed position, hook over the flanges and hold the parts together.
This forms the coupling of the conductor, and enables the con-
ductor to be pusbed back over the prajecting roof of the car when
aot in nse.

Improved Combined Clothes and Qulilting Frame.

Melvio Churchill, Helvetia, Wis—This is & quilting frame com-
bined with & clothes ruck, the two belog connected 50 as to be used
for either purpose when required, so that they may be folded (nto s
small space for stamge, transportation, or when not in use.

Improved Ice Former.

Stepban Krauss, Clifton, N, Y.—A small stream of water is allowed
to flow upon the apex of an upper tier of spouts. As the concavi-
ties of the spouts of the upper ter ll with ice, the water will drip
from thelr edges upon the spouts of the tiers below. The water will
also fall upon pins, and will thus be further subdivided. In this way
the water will be exposed to the alr in fims, drops, and very small
streams, and will be very rapidly frozen. When a sulficlent quan-
tity of ico has been formed, the appantus may be covered with a
shed, $0 as to serve as an ice house for storing the lce.

Improved Graln and Straw Lifter,

Donald Crane, Knight's Landing, Cal.—This is composad of ropes
interlaced, and forming a kind of net, made n two parts and attached
to timbers or bars, and divided in the middle, When the load bas
been transported to the desired place for unloading, o derrick s
provided, on the hook of which rings attached to the ropes are
placed, and the entire load is lifted from the wagon and swung
round over the place where it is to bo discharged. Sultable mech-
anism then allows the parts of the lifter to sepamte and dischargo
the load,

Improved Stemell Cutter,

Patrick L. O'Brien, New York olty.~This invention consists of a
stonoll-cutting device, which is gulded longltudinally and laterally
on suitable supporting and siiding frames, and adjustable to pro-
duoe single and double, steaight, olroular, or curved lines, being
readily operated by one hand, while tho stencll plate or sheot Is fod
to the cutting knife with the other band,

Improved Bag Fastener,

Charles W. Harvey, Waterloo, Towa.—This bag fastener Is formed
by the comblnation with each other of a rubber block, a scrow, and
two metalllc washers. The mouth of the bag is gathered in the
usual way, the string is passed one or more times around it, and is
then passed once or twice around the outer wasber, aod is drawn in
betsreen the sald washer and the body of the bag, where the clas.
ticity of the rubber will hold it securely in place,

Improved Watch Case Spring.

Jules Menegay, Brooklyn, N. Y.—This consists of a watch case
spring, made of uniform thickness throughout its length, and Atted
in a dovetail groove (o the inner face of a section of the rim of the
caso. The latter is split for a short distance from one end, and s
provided with a clamp screw for pinohing the split parts upon the
edges of the spring, 50 as to hold ft at any polnt. The spring can
thus be shifted to any needed extent for adjusting it to the cas
after the spring bolder has boen fxed n the rim of the and

can thereby be adjusted more acourately,
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Storeopticons of all sizes and
and Pubdie Rxhibitions,

: Oatalogues free.  McAl-

Dpsician, & Nawssn St N, Y.

Willow Peeling Machines, Send de-
and price. 111, Bear,Hazrison, 0., Shaker Dox,
. . il for heavy work will find

3 ** Exoeldlor Cylinder OfL*" manafactared

By K. I, Keldoge, 17 Cedar 81, New Vork, not only supe-
for Oyitnders (from the fact of s cooling qualities
a8 Woll A8 18 cloaring away all verdigrls accumutating ty
he uae of Tallow), Bt ax well adaptod o all heavy bear
Inggs where heavy bodied ofl is required.

For 8alo—A now patent fora Oross-Cutting Ma-
hing, the best In the market. Can be seen Ln operation,
10 Goerck 8t,, Now York, Ingquire for Geo, Marshall,

For Sale—A lucrtive patent on Christmas Treo
Candlo Holders.  Address Wi, Ulrfoh, 48 Montgomery
Street, Newark, N, J, % &

) ~Two Sturtovant Prosaure Dlowers (Noe,
s mufvm“uom. Price 830 each. Addros
W, I1, Adams, Bridgeport, Conn,

For Sale—One 24 Hand 4 H. P, Roper Hot Alr
Engine, Price $106, N ¥, Landis, Lancaster, Pa.

blo advortising agenclos avo 4 great ad-
vantage to both advertiser and publisher. Gro. . Rowell

& 0., No, 4} Park Neow, New York, are known as con-

docting the largest advertislng busioess ever secured Ly

oz house, and are also extensive dealers Iv printing

materfal, —{ Northern Budget, Troy, N. Y.)

Wanted—To take ohargo of a Cotton Mill as Su-
perintendent, Best of referfaces glven, If required,
Address W. D, Hurst, Box 33, Fall River, Mass,

How to lay out teeth of Gear Wheels, Price e,
Addrems B, Lyman, C. E., New Haven, Conn,

Soap Stone Packing In large or small quantities.
Walros Leather Wheels for polishing any Moetals.
Belt Studs for fastenlng Leather ar Rubber Beits,
Raxter Wrenches for dJifienlt oaroers.

Greene, Tweed & Co,, 1§ Park Place, New York,

Three Second Hand Norris Locomolives, 16 tuns
each: 4 1. 8% Inches gange, for sale by N, O, & C. LR,
Co., New Orleans, La,

Mechanios, Attention !—For the latest improves
ments In the manafactaring asd bulldiag latercsia, see
the ** Manufacturer sbd Bullder,” Terms, $L12, or $1.08
for six months, Including postage. Spestimen coples free,
Austin Iiack, Pud. . 57 Park Row, N.Y,, .0, Box %%,

For Sale—Factory. Two Stories, 3x8—Engine
and Bofler, & horse power—Shafting, Steam Dry House,
Sheds. otc. Lot, 82N f1.. Good chance {Or manufac-
ture of cheap furniture or agriceitural (mplemonts,
Hardwood lumber In abundance and cheap, Address,
for particulars, Sayer & Co., Meadville, Pa,

Agents, 100 men wanted ; $10 daily, or salary,
selling our mow gpoods, Novelty Co., 30 Broadway, N. Y.

Waggener's “Standand Wages Tables"'—the best
In use—showing Wages forl to 60 hours at §1 to §0 per
week, Extra cloth, $1. Sent post pald. Catalogue of
Practicsl Dooks free. D, N, Waggener & Co., 4 Wal-
nut St., Philsdelphia, Pa.

Thomas’s Fluld Tunnate of Soda never fails to
remove Scale from any Steamn bofler: it removes the
scale-producing material from all kinds of water; cannot
njure Bofler, as It has 0o efecion tron ; saves 20 timos Ita
cost both in Foel and repalrs of Bofler; increases steam-
Rz capacity of Boller; has been tested In hundreds of
BolDiers; bas removed Bushels of Scales o single cases,
It is o Barrely 300 Ib., & Dhls. O Ib., X Bbls, 151b.,
Price 30 cents per Ib,, Jess than i price of other prepara-
tions, and superior to all others, Address orders to
X. Spencer Thomss, Elmim, N. Y.

- For Tri-nltrogiycerin, Mica Blasting Powder,
Electric Batteries, Elcctric Vuses, Exploders.Gutta Per-
cha Insulsted Leading Wires, efc., ete,, ete,, result of
soven years' experience at Hoosac Tunnel, address Geo,
M. Mowbray, North Adsms, Mans,

For Bale—Valuable Manufacturing Property:
commodious bulldings ; driving-power, shafting, belting,
ete; good order. Great sacrifice. For description, ad-
dress ** The Cosmos,"" 8t, Charles, Mo,

- For the cheapest and best Small Portable Engine
manufsctured. address Peter Walrath, Chittenango,N.¥.

Frught's Patent Round Braided Bel
Best thing out—Msnafsctured only by C. W. Arny, 31 &
3 Cherry S5¢., Philadeiphia, Pa. Send for Cireular,

Price only $35.—The Tom Thumb Electric
Telegraph. A compsct working Telegraph Apparatus,
for sending messages, making magnets, the electric light,
giving alarma, and varions other purposes. Can be put In
operation by say Iad, Includes battery, ey, and wires,
Keatly and seat Lo all parts of the world on receipt
of price. F.C, Beach & Co., 263 Broadway, New York.

Zero-Refrigerator with Water Cooler, Best in
the World. Send for Catalogue. A, M, Lesloy, 28 W,
204 atreet, New York,

The Lester Oil Co., 183 Water St., N.Y., Exclusive
Manufacturers of the renowned Synovial Lubricating 061,
The most perfect and economical lubricant in existence,
Send for Clrcular,

Wash Stands, New Styles, Marble Tops, can bo
used [n any situation, Prices very low, Send for s cata-

ogue. Dalley, Farrell & Co., Pittaburgh, Ps.

Send for Clrcular of a very Superior Boller Feed
Pawp. D, Fristde & Co,, New Haven, Conn,

Steam and Water Gauge and Gaugo Cocks Com-
bined, requiriog only two holes in the Botler, used by all
boller makers who have seen 1t, $15, 1, Holland, 57 Gold
He,, New York.

Bee N. P, Burnbam's Turbine Water Wheel ad-
vertisement, next week on page 209,

Millstone Dressing Dismond  Machines—Simple,
effective, economical and durable, giving universal satls-
sction. J. Dekisaon, vi Xassau 5t., New York,

. Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumaey & Co,, Bencea

Palle, . Y. . U.5. A,

; Pateat Drop Press.  Still the best "
‘H'm Peck, Now Haven, Conn, 10 use
ke w Axles—Brown, Fisherville,N.H,

it ‘Spating ‘Sine o'y WAL Mas,

P Promes and Jacks, now and scoond
Lathes sod Msctduery for Pollablng snd Bafog
Metals, K. Lyon. &% Ursod Strest Now York.

Wlustrated Catalogoo

Scientific Awerican.

Whools
Stone Co., Noston, Mas. , for clroulsr.
o heriae Rxpert in Patent OCasca. T. D. Btotson,

8. AT will find a deseription of mnking
plaster molds on p. 64, vol, 2415 L, will find iy
ocotions for making colored paper for manifold
writing on p. 863, vol, #L-E. L. will find n correct
rule for asoertaining the curvaturoe of tho carth
on p. 80, vol, 818, 1, M, will find directions for
proparing bones for manure on p. 5, vol. M-
J. WLR, will find a recipe for o gold wash on p, 43,
vol. 30, —C. iR, B. will find a recipe for fine blacking
on p. 253, vol. 31.—W. 8 R. will find directions for
making a pot for melting metals on p. 235, vol. 32,
Plaster of Pards is the best material for making
molds for small castings.—J, E. M. can repair the
slivering on looking glasses by following the direc-
tions on p. 28, vol. 81.—J, &, H. will find full direc-
tionx for mounting chromos on p. 91, vol, 31L.—C. E.
will find a good mecipe for axle gronse for heavy
bearings on p. %0, vol. 81 —W, H. T, will find a ro-
clpe for waterproof coment for aquariums on p.
e, vol. 35 —A, A, will find a recipe for bronse
for use on brmss on p, 253, vol. SL—E. F.can make
histent watesproof by using the varmish described
on p. 347, vol. 3L—L. K. Y. will find a description of
water glass on p. 154, vol. 2. Furniture polish is
deseribed on p. 815, vol. 8).  Muriate of ammonia
can be bought for s small fraction of what it would

oost an amateur to make it.—L. J. B. will find a de-

soription of the manufacture of rubber stamps on

p. 156, vol. 81.—J. P. A. will finda formula for the

proportions of a safety valve on p. 197, vol. 31.—

W. W. H. will find a desoription of salling faster

than the wind on p. 176, vol. 25, —E. W. will find di-

rections for waterproofing muslin on p. 347, vol. 31,

., M. B.will find that etching on glass s described

on p. 409, vol. 8L.—J. R. M, will find directions for

calealating the diameter of the driven pulley on

pp. 26, 78, vol, 25.—C. D. will find directions for ma-

king colored lights on pp. 58, 154, vol. 80, and pp.

o0, 219, vol. 81.—8, F. 8. will find an answer to his

queries as to lime light in our reply to J. H, 8,, p.

215, vol. 82,0, (., will find directions for casehard.

ening plow mold boards on p. 202, vol. §1.-C. L,

and W. B. A, will find directions for imitating

bronze on gun barrels on p. 171, vol. &.~W.B. A,

will find that iron can be softened by following the

directions on p. 123, vol. 31, for steel.—C, L. D. will

find directions for laying outa sun dial on p. 409,

vol. 20—H. D, E. will find a recipe for waterproof

blacking on p. 155 vol. 3.

(1) F. D. D.asks: Why is it that oscillating

engines are not used on steamboats or by manu-

facturers? A. They are, to some extent,

(2) H. C asks: What degree of angularity
can be given to a wedge of cast fron, finished
smooth and thoroughly lubricated, without fta
being foreed back by the compression of wood In=
to which it Iy driven? A, It must not exceoed
twice the angle of friction between the wedge and
the surface. An nvernge value of the angle of
friction is 5%4°, so that, for such a case, the angle
of the wedge should not be greater than 1136°.

(3) T. J. A. & Co. ask: What is the process
of cupellation ¥ A, The principle depends upon
the property which lead possesses of absorbing
oxygen at a high temperature, and of forming
with it an easily fusible oxide, which imparts ox-
ygen with facility to all those metals which yield
oxides which are not reducible by heat alone,
Most of the oxldes thus formoed unite with the ox-
{de of lead, and produce a fusible glass, which is
casily absorbed by a porous crucible made of
burnt bone, termed a cupel; while any sllver that
the mixture contains {8 left behind in o bright
globule,which admits of belng ncourately wolghed,
The cupels are prepared from bone ash (burnt to
whiteness, and ground to u fine powder), by moist-
ening It with water; a suitable quantity of the
mixture is placed in & mold, and the required
form and coherence = given to it by the blow of n
mallet or of u press; the cupels are nllowed to dry
thoroughly before they aro used. The method of
cupellstion you can find deseribed (n any good
book on chemistry.

(4) J. & D, N, gay: Yon mention o large
magnet, welghing half o tun, that can rulse twenty
times Its welght, At what distance would a mag-
net of that strength, belng stationary, draw an-
other magneot of the sameo strength not stationary?
A. We can give you no general rule for determin-
Ing magnetic attenction of this description, Much
dopends upon the quanuty of corrent flowing
through the helloes,

() G. W. 5, says: Tam ranning an engine,
12x24 Inches stroke, with o common slido valve set
to cut off 55 stroko, making, with throttle wide
open, nbout 64 revolutions, 1f I shut wy throttle
to reduce tho speed 1o about &5 or M revolutions,
withno load on, I have no back lash, neither have
I back lash when load Is on; but as soon as load
comos off, | have back lash, and In consequenoce |
must slow down my ongine. Why hnve T back
lush without logd, and none with? A, It appears
probable, from your statement, that the governor
does not control the enging properly; so that whon
the work Is removed, tho speed - of the eongine s
changed, 1t would be lmpossible, however, for us
to give n definite opinion without furthor knowl-
odge of the situation,

(6) 8. H. M. smys: I have s wmall steam
ohest which is ormoked near one of the bolt holes.
What will make a perfoot steam joint ¥ The chest
Is of cast fron.  A. If It oannot bo brazed, you
might apply a patch with tap bolts, efther driving
n rust joint or using a plece of sheet rubber for
packing.

(7) 1. F. R. asks: 1. What should be the
thiokness of shell for boller of one horse power,
10 boar 185 1. with perfeot safety 7 A, We have
no fdoa of the size of a ono horse power boller. 2
What power would each of two engines give, the
one 1igxd and the other 2x8 Inches, with 100 Tos
bofler pressure? A. The power would depend
upan the plston spoed, whioh you have not stated :
it you will find pumorous rules In back num-
bors by whiol you can make the necessary calcula-
tions. 3. Whatare the addresses of the Cooper In-
stituto and Comnell University? A. Coopor Insti-
tute, Now York city; Cornell University, Tthaca,
N. Y. The tuition s free at the Cooper In-
stitute. Ny addrossing the presidents of the insti-
tutions named,you oan doubtioss obtaln full infor-
mation in regard to thelr relative advantnges. 4,
Has there boon any contrivance patented to light
the gus In any part of a residence by eleotricity,
onch Jot to light Independently of all others, but
all getting the spark from one battery? A. We
think that somothing of this kind has boen intro-
duced. 5. Is there a portable forge made of bofler
iron, armnged to use all the exton or lost heat to
gonerate steam to run a small blower, or the steam
from several such forges to drive a light steam
hammer? A, We have nover soen anything of the
kind.

(8) B. asks: Will pine wood ignite by com-
ing in contact with a pipe through which live
steam is passing? A, Not unless the steam s
greatly superheated.

(9) M. E. C. says: 1. I have a small boat
with upright boiler two feet In dfameter. I have
4 or & foot of common one inch fron dipe in the
firobox, connoeoted to the crown sheet and side of
firebox, and of course there is a good circulation.
A friend says that these pipes will burn out very
quickly If 1 use the boat in salt water. Is thisso?
A. The pipes would soon burn out if soale were
formed In them, which would be very Ukoly to oc-
cur by thouso of salt water. 2. If T wish to take
this boat to Florida by inland navigation, would
the boat have to be Inspected 7 A, Yes, Apply
to the inspector in your district.

(10) W. R, J, asks: Are there any Barker's
coentrifugal mills now In use ¥ A. We believe there
are some turbines constructed in such a manner
that they are virtually Barker mills. They do not
meet with much favor, however, since the Barker
mill is by no means an eMolent machine.

(11) A. H. . asks: 1, At what power would
you rate an engine that I8 8 Inches bore by 15 Inch-
o8 stroke, running at 120 revolutions a minute and
using steam at80lbs. ? A, About 12 horse power.
2. Do you think steam-nveted boilers are as good
as hand-riveted? A. Yes, if a good machine is
used. 3. Do you think double rivets nlong the
side seams of a boller make it any stronger? A.
Yes.

(12) O'B. & D, asks: 1. What size of wire
rope will be strong enough to draw 7,000 1bs. upan
inclined plane of one foot rise in three? A, From
S4to3{ of aninch In diameter. 2. Will the wire
rope work satisfactorily on a wooden drum 15
{nchesin dinmeter? A, No. It would be better
to mnke the dinmeter of the drum from 24 to 30
inches,

(18) C. D. says: On p. 96 of your current
volume, it is stated, that five minutes before n cor-
taln explosion occurred, the water stood at 8 {neh-
es above the flues. By o long experience with
steam boilers, I bave become convinced that the
water at such times is converted into foam, and
catirely fills tho boiler. Upon pressing the gage
the water has the appearance of being flush, while
in reality the boller was nearly dry. A. We would
be glad to receive some faets {n corroboration of
your statement.

(14) W. 8. 8.nsks: How is burnishing done,
with the use of u burnisher? A, By rubbing the
tool rapidly over the work. .
What kind of briar roots are pipes made of 7 A.
I'hey are made of knotly roots of the common
heath, which Is found ubundantly in Burope, and
to some extent In this country.

The cone pulley on my lathe has 3 sizes for
change of speed, 234, 44, and 73 Inches. T want
to make a treadle wheel so that one band will sult
the three sizes, What rule can I work by? A.We
hope soon to publish & stmple explanation of the
meothod.

I wish to make some stamps for marking clothing,
I'have the printer's types, and 1 wish to make the
Impression of thoe types In something that T ean
riun the old types in after being melted. What
will answer? A. Plaster of Paris.

(15) W. L, asks: 1. Which will stand the
groater pressure. a pipe one inch in diametor or n
pipe six inches in diametor, provided both pipes
ure of the same materdal and of the sume thick-
ness? AL The former. 2. In n boiler with steam
up, is the prossure greator or loss below the water
level than above? A, Groator,

(16) S, #nyn: A train of cars 1s golng round
ncurve. 'The outsido wheeol must go o greator dis-
tance than tho inside one, yet they are geared to-
gether. Please explain it. A, If the wheels are
not coned, one must stide. If the wheels are coned,
the one on tho outer mil will be larger than the
other, so that It is possible there may bo no slips
plog. OF courso this onn only oocur whon overy-
thing s rightly proportioned ; and in genorml there
s some slip even with coned whoeels, though it is
wsually reduced by coning.

(17) G. G, C. says: 1 have a foot Intheoa
which the belt does Dot run true, but runs 4 Inch
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bocause the shaft and lathe bed are oot paraliel
A. Tt is elthor on that acoount or Becatse the puyl.
leys are not round or are not centered properly,
You can make the adjustments, if required, by
MEASUrOments,

(18) C. nsks: Who first Invented the dial
scenmn goge, Eastman, Bourdon, or & German en.
gloeer? A. We beliove that the Magdoburg gage
was the first.  Perbaps some of our renders hayve
definite Information on the subject,

(19) C. A. . nska: 1. What can [ nse to fi])
up blow holes in some small steam oylinders, suls.
Jooted to 100 1ts. pressure? A. Hoazo plugs in the
holes. 2. Will a steel boller be botter than ar lron
one for n two horse engine? A, The steel boller
cnn be made lighter than an lron one of the same
strength. We do nat know that it would have any
olther advantageo.

(20) D. B.B. asks: Can & common slide or
rock valve bo sot to work expansively? A, Yes.

What wore the seven wonders of the world? A,
The pyramids of Egypt, the tomb of Mausolus,
the temple of Diana, the walls and hanging gar-
dens of Babylon, the Colossus of Rhodes, the
sutue of Jupiter, the wateh tower bullt by Prol-
cmy.

(21) W. H. B. says: L. O. S. says that the
same power will do the same work with a @ inch
as with a 30 inch saw. [ do not sce how it is possi.
ble for an equal power to move (through a log) o
o {nch saw. Of course the 8 inch has double the
levernge from center to verge, consequently the
power to drive such & saw successfully would do
twice the work of the smaller saw. Bat I cannot
#oo how he gets away with the short lever In favor
of the small saw. Admitting the verge of each to
travel at same speed, of course there must be an
incrense of speed only at the expense of power.
A. In the case of the large saw,the pressure on the
engine piston must be doubled, but the piston
only moves half as fast.

(22) L. C. W, says: My water pipe, leading
from main in street to house, is frozen. Some two
or threo hundred fellow townsmen are in the same
fix. S8ome few have dug up the street and side-
walk and thawed the pipes out, but this Is very
oxpensive and difficult, owing to the frozen condl-
tion of the earth. Isthere any plan by which they
could be thawed ot from the inside of the house?
A. It can often be done by forcing steam into a
pipe from a small boiler.

(28) G. A. McL. asks: What is agate, used
for making buttons, ete.? A, It is a varlegnted
chnloedony. It is supposed to have been formed
by a deposit of silica from solutions intermittent-
Iy supplied, and deriving their concentrioc waving
courses from the irregularity in the rocky walls
of the cavity in which they were formed. The
colors are due to traces of organio matter, or of
oxldes of iron, manganese, or titanium,

(24) J. C. K. asks: What kind of & locomo-
tive isthe Fairlle narrow guge engine, with smoke
stack at each end? Is the boiler solid through-
out? A. Yes; it is all one boiler, and the two
trucks, with the engines, are each pivoted so that
they can swing.

(25) W. 8. C. says: Can steam power be
uged in place of horse power in threshing wheat
with the same machine? A, Yes.

If two bollers are supplying a third one with
steam, will the third one have double the amount
of pressure of theother two, orwill steam be of
equal pressure In all? A, The pressure will be
equal in the three boilers, i
How should o whiffletree be made =o as to hitoh
2 horses asgainst one, giving equal advantage to all?
My notion is that the middle hitch should be made
s0 nsto give the single horse 3§ of the lever, and
the 2 horses jJust 3§ of it. Am I right? A, Yes
Will pewter or lead do to make a cylinder head
for a small steam engine 1x2 Inches? A, Yes, but
it will not be very serviceable,

(26) J. E.R.says: 1 have an 18 inch circu-
lar saw for sawing stove wood. T bave it sot to
double the thickness of saw, and it 18 porfectly
straight. T have run it ot different speeds; yet
when itisa fow inches in the wood it blackens the
wood on both sides, though I can see through ail
the time on elther side. A, The bends in tho tecth
nre probably too far from the point. Have the
bend fn the teeth on a true curve to the extreme
cutting point, %0 that no part of the tooth can
touch against tho tmber except the extrome cut-
ting point, and you will obviate the trouble, The
teeth of your saw probably wedge and bind lo the
kerf, about one third the length of the tooth from
the point.—J, B, 1., of Pu.

(37) E. F. F. nsks: 1. What will be the ef-
foct of incerting tecth two gages thickor than the
saw? Will not the toeth be likely to cxpand the
s more than the lght toeth? A, If properly
fitted, the thick tecth would have no more tend-
ency to expand the saw than thoso of the same
thickness as the saw plate. 2. Would such & saw
stand to saw frozen beech, if the blade is proper-
Iy hammered, using such teeth on % or 14 feed?
A Such a saw, If prapeely made and kopt ln order,
will stand to saw any kind of frozen timber, But
in n saw for ordinary use, there s no advantage in
having the teoth thicker thun the plate of the saw
at the rim,—J, E, B, of 'a,

(28) 8. A. I, asks: With a column of wa-
tor of 4 given bight, and a tube leading out from
its base, turning up and opening st o lovel with
the base, and all the proper conditions of free pas-
vy (o what hight, to the
columns, will the jet of water spurt? A, From 50
1o 76 per cent,

-
(20) D, A, R, says: Twant to make & magic
lantorn. T have two lenses 244 fnches In dlameter
and of 8 inches focus. Will these do? A.Place nre-
fleotor and o light in the focus of the fixed cons
densing lens, then the siide in the foous of the ob=

off of both large wheel and pulley wheel, s this

Jootive, the lattor in o sliding tube, both with plane
sldo to light,
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Scientific

tory | powdered Castilo soap £ oz, honey 1 0m., essence

0 OF gharoonl powdor with molasses to
mold, bako, and heat red hot.
#ooond hnud selentifio books? A,
s out of dato aro of but lttle value,
1 &ﬂuﬂ and polish smalllonses ¥ 1 can-
: 0f tho seratehes (n lonses of about 1
b di . A Ropoat the fine geinding with
omory that hiw boen suspended In water one hour,
on poured off and settled ; ropolish with rougo
OF putty powdor treated (n ke manner,
~ Is there a protical way to teanstorm motlon in-
heat? A. Two flat fron disks rotating In oppo-
directions wore found excoedingly wastoful of
@D E. J. S. asks: What ia the distance of
Jupiter from thesun 7 A. Mean distance 435,692,

(82) H. C. C, nsks: What is the difference
in bulk 11b, gold and 11b, silver? What
is tho difforoncoe In yalue? A, Those metals in our
coinage contaln % of pure motal, alloyed with
copper. It may bo profitable for you to work out
tho answors yoursolfy from thoe following data:
Valuo of 11b, of puro motal: Gold $30145, silver
$1885. Welght of a cuble inch in 1bs.: Gold 0697,
silver 0081,

(83) W. B, C. saya: On p. 36, vol. 82, you

anew light inventad by MM, Delachanal
and Mermot, of Paris. The description is hardly
fullenough. You say: “The flask is filled with
spongy fragments, whioh imbibe the curbon sul-
phide.” Tstho carbon suiphide the lquid bisul-
phide? 2 Do you understand that only a sufficlent
quantity of this Uquid 1s applied to saturate the
porous substance, or would a surplus in tho bot-
‘tom of the vessel be desirablo? 3. Can yougiven
brief description of the St. Claire Deville apparat-
us and the Bunsen burnoer, ns you understand
them to be adapted (n this case 7 A. In answer to
these questions, wo cannot do petter than rofer
“you to Sclence Recordd for 1870, p, 208,

1. Can you tellme how to stop the hissing noise
‘made by the oxyhydrogen calelum light, when un-
der hoavy pressure? AL Slightly enlargo the open-
ing at the orifice in the Jet. 2. Would enlarging
tho orifice In elther of the gas jots bo equivalent
(ln effoot of producing greator light) to putting
beavier pressure upon theo bags? A, It would sim-
ply tend to rendor incandesoent a larger surface of
tho limo, with a corresponding decrease in the in-
tenslty of the light from each point of the heated
surface.

(34) G. R. asks: How many times is an ob-
Joct incroasod In #izo when viewed through a mag-
nifying glass of u powor that fnoreases the dinme-
ter 1,000 times ? T eontend that it is increasod 2,-
260,000 times : my advorsury says that it is only
L301,150, A, You nre right.

(85) N. R. H. nsks: What preparation is
used to stick gold leaf or powder to paper or card-
board, for book marks or {llumination? A. Use
the possible touch of ofl on the surface,
and apply gold leafl. The powder Is best applied by
mixing it with size.

 (86) C. M. says: I wish to make microscopic
objectives of the following focel: 2, 1, 3§, X4, ¥4 inch.
‘What should be their respective dimensions? Al
Try the following formula for n 13¢ inches, and let
usknow the result: Single front: Plano convex;
radius of curvature 06 inch, thickness 02 inch, di-
ameter 0-3inch,  Triplet: Dinmoter % inch; com-
posed of a plano convex front lens 0°0 inch radius,
a double concave tint, radil 040 and 16 inches, and
a double convex, rudll 14 und 1'7 inches, Rack
Lons: 8 noh diameter, plano conves, 7 inches ra-
Aius.  Convex lonses to bo of o crown glass slido ;
the doublo conenve to be flint (Chance's heavy
glins),

(37) B, A, W.askn: Cana porspective draw-
1ng be reduced to u mechanioal dmwing? A, Not
unless the objoot b represontod (n all (ts parts,and
the proportion of all the parts given,

(88) B. L. nsks: How can I remove the
glaze from u oup, to mako it porous for battery
use? A. Porous cups can bo bought forn few
cents each from nny dealer In telegraph supplies,
and it will not be worth your while to make them
by such & process as the ono you enquire about.

(89) €. C.nsks: How is zinc used as a sub-
stituto for lthographle stono? A. It ls used ex-
uotly as the stone 5. It I convenient to attach the
zino plate to a slab of stone or slato,

1. How is tho wax removed from an electrotype
aftor it s taken out of the battory? My object Is
to overcome the warping or twisting, A, Lift it
off, The plumbago provonts adbosion. 2. What Is
used for filling or backing, lead or typo metal? A,
Kither will do,

(40) L, W, T\, says: Thave made throe good-
looking yiolins, that sound hambly, T used soft
pinofor the wp, Isthisright? A, No. Tho pur-
Ity of tono of u violln depends on tho hardness
and fmmutability of tho wood of whioh It lsmado,
Henee old violing aro the most highly estoomod.
Look about for some very old hard wood ; It mny
sometimes bo found when an old bouse Iy pulled

(41) J. W. naks: How ean I prevent chick-
‘ons from cating tholrown eggn? A, Fillun ogg
shell with poppor, and glye it to them to practise

J. €, R anks: What is the best mothod
ehitokens clean and freo from vermin 7

plenty of gravel and dry sand to

vos 0.

;‘w: llkl: HOW osn I make shav.

A. Tuke gonuine Naples soap 4 oz,

of ambergris, ofl of cassla, and ofl of nutmegs, b
orf drops cuoh,  Melt and mix. Smear the slight-
est portion of this soap on the ohin, then use the
shaving brush wot with eold water, Do not put
water or the brush fn the soap dish,

(449 1. B, 8, ngks: Whatean [ use to polish
Ivory with? A, Tvory turned (n n lnthe (n rendily
polished by applyfng (ts own dust to it

(45) R 3.8, nsks: What s the correct ralo for
asoortalning theslze of o fly whool for any glyen
horso powoer of engine? A, Doulton and Watt glve
tho following: Multiply 44,000 timoes tho longth of
the strokoe In feot by thosquire of the diameter of
the eylinder in inches, and divide the product by
thesquare of the number of royolutions per minute
multiplied by the cube of thoe diameter of the fly
whoel In feet.  The quotiont will bo the sectional
fren of the rim In squaro lnohes.

(46) M. M. asks: How I the case-lhardening
compound mentioned on p, 150, vol. 82, appliod ¢
A, Mix the Ingredionts thoroughly and put the
iron articles, red hot, In the powder, and loaye til

(47) R. & W, nsk: How can we find the
number of Iha. pressure obtainable from o whool
welghing 1,000 1ba, dinmoter 4 foet, velocity 100 ro-
volutions per minute, goured 4 to 1,5 to 1,6 to 1, or
Ttol1? A, Itwould be diffioult to obtaln an necu-
rate resultin nny other way than by making n fow
experiments, to got the nocessary data,

(48) G. A, B, asks: From a-post o gate is
hung which extends horlzoatally 20 foot, In tho
center of thegate, or ton feet from the post, tho
gate has hinges, which allow one half of (¢ to be
opened without disturbing the half next to the
post. Is tho struin us great on the hingoes of tho
post when ono half of the gate is folded baek so ns
to lie aguinst the other half as whon the whole
gate 18 opened, that is, when the second half is (n
line with the first? A. The strain (s the same In
both cases, but the moment of the couple which s
acting,and which represents the tondenoy to break
the hinges, s twice as great when the gnte (s ox-
tended.

Can I got a film of copperon a ploce of steel with
outa battery? A, Yes. Clean tho steel and (m-
merse itina solution of sulphate of copper.

(40) J. S.M. asks: If a stick of timber is 20
feot long, 12 inches square at one endand 18 inches
square at the other, and of a uniform taper
throughout, what are the cuble contents of the
stick? A. 31°86--cuble feet.

(50) E. D. F. says: Given the nrea and radi-
us of a circular segment to find the hight of the
segment. Is there any formula for finding this
exactly? A, No.

If two iron balls, one 1 ineh In dinmeter and the
other 10 inches, are at the sameinstant dropped
from an elovation of 100 feet above the earth,
will both touch the ground at tho same instant?
A. The difference would not be cssentinl ; but the
rosistanco of the air would affect the balls differ-
ently because the cross sections of the two balls
are as the squares, while the weights are as the
cubes, of the dinmeters,

(51) B. P. G, asks: Which isthe best for a
o water pipe, lead orgalvanized iron ¥ A, We can
recommend iron pipes, prepared with a coating of
pitch.

(52) F. R. M, asks: How many degrees
compose the angle f h k, making f h k=a, so that

1
B —— P
cot.a=cot.110°+ Snsr This formula is from

Fairbairn's “Mills and Mill Work," part 1,p.160, Are
there any numbers, from 100° to 110%, and from 15°
to 20°, that will produce, according to formula, 50°
or nearly so for the angle f h k7 If there be suoh
pumbers within these lmits, please state thom,
A, You can readily work It out with & table of
natural gines and tungonts, by substituting propor
values in the oquation and solving ft. Tt will bo n
good problem forsome of our readers who nre
beginning the study of trigonometry,

(58) M. B. L. asks: How can steam be su-
perheated (n an ordinary flue boller? A, You
must attaoh s superheator, £, What s the piston
speod per minute In the fustest passengor locomo-
tives? A, From 700 to 80 foot,

(54) F. M, A, nskn: How can [ prepare mu
cllugo for offioe uso ¥ A, Make n ponoentrated so-
lution of gum arablo n hot water, and add to ita
little Bilittor sulphate of quinine, which will effoe-
tunlly prevent it from molding, Only n vory small
quantity of the last named substance s nocessary.

(55) P. McL.nskn: How can I mako molds
with plaster of Paris? 1 have tried ta do it bot
they come out full of alrholos, A, Uso your plas-
tor thinner when construoting tho molds; and
when ready to cust the metal, hoat them nearly to
tho melting point of the motal; or thoroughly dry
the mold and cont it with w solution of shollpe in
nloohol,

(36) H, & C.nwk: 1, How can wo moko n
atrong thick pisto for pasting shoots of brown pa-
per together in lnrgo quantitioa? A, Molt togothur
In an fron pot equal parts of pomman pltah and
gutta perchn. It I kopt Uguld under witer, or
solid, to be melted when wantad, 2 Which mukes
tho strongost paste, stareh or flour? A, Prooably
flour, 2 Isalum of uny uso in pasto? A, Yoo, to
provent its molding,

(67) 1. 0. M. says: 1, T find that if fully
hydmted axalio nold bo suddenly heatod o about
2007, it ls resolved Into carbonlo dloxide, carbonle
oxide, and formio ncld, How can I soparate the
formio acld from tho other two substancos? A,
Formie acld (G310, is not known ln tho freo
stute, Its hydrate, or what 18 gonomlly known us
formic nold, was originally obtained from rodants,
and was named from that source. This may bo

obtained by (mmoensing a glass rotort or wk.about

Awmerican,

ono third lled with concentonted glycerin, in boll-
Ing water, and ndding to the glyoerin as much dry
oxulio ackd as it will covor, The mouth of the re-
tort or flask should be connected with o recelvor in
Mueh o manner thit the formie seld distils over lo-
10 tho recelver, while the carbonio aeld eseapes,
When It cowsen to come oyer yomo fresh oxalie acld
I put dnto tho rotorty nud the process |y repeated
with the same portion of glyoerin until enough
nold has beon: collboted, &, How can 1 rondor tho
oxullo nold fully hydeated? A, What I8 commonly
onlled oxallo nold s the hydreate required. The an-
hydrous nald 18 not known In n froe state,

(58) D, C, nskn: How ean [ bore an oblong
holo 1x19§ fnches and 1 Inch deep in a blook of
mulleablo cast fron (having sides and bottom per-
featly smooth) In anordinery turning Inthe? A,
Tho conditions, me stated, nre Incompatible.

(60) C. W, arks: I have n steam boller,
hight 2 feet, dinmetor 1 foot, witha 2 inch flue
through it. The bead Is made of cast iron 3 inch
thick, the sholl bolng of 14 fron, What pressure
will it stand with safety 7 A, Aboutl 80 Ibs, per
square Inoh.

(60) L. A. D, says: A. contonds that a man
born in 1800, and living now, would have lived (n
both the elghtoenth und nineteenth centuries. B.
contends that he would not, They will abide by
your decision. A, B. Is right,

(61) V. H. N. says: A turbine of abont 3
Inohes diametor proper, purchased by us, behaved
stenngoly, It was fiest located In the second story
of n printing houso, nud water was conducted to
It by w8 [noh pipo conneeted ot n right anglo to
main in the streot, then led 20 foot to cellar,thenceo
ut vight nogle to floor of second story (say 18 foct),
thenoo at right ungle to wheel (1 foot), A 3inch
plpe, connected to bottom of wheel, discharged
wiater near polnt of entrance In cellar, having a
siphon end to make (tan exhaust tube, Undern fow
turns of valve (15 or moro boeing required to open
it entirely) it drove o medium and & 1§ medium
Job presses, with power to spare. Now presume-
ing tho oxhaust pipe to compensate for elovation
to second story, tho fall was 12 feet. It was re-
moved up street, difference in elevation being 10
feet. A8 iInch supply pipefs connected with main
in street at right angle, thence runs 130 feet to
wheel In cellar, attachments being made to the
plpe on the floor abbve. It gave scarcely any
power, after repeated examination, until 13 out of
16 apertures In wheel were closed with wood ; and
with valve entirely open, it seems to glve less power
than the difference in elevation would justify.
The water dischurges right from the wheel into an
open ditch.  What is the cause? A. We judge,
from your description, that increasing thoe length
of plpe, and diminishing the elevation, cut down
the head to a sorious extent,

(62) M. U. asks: I have a steam engine 14
inches bore x8 inches stroke, What size should
the feed pump be? A. You can make a plunger
pump with same stroke as the engine, and dlame-
ter from % to }{ inch.

(63) W. B. says: 1. Thave asmall boiler 10
inches long with 5 two inch tubes half around a
fiveineh tlue. The tubes uro connected with it by
small pleces of pipe. The water is placed in the
tubes and fire passes up between them and out at
top. The tubes are X4 Inch thick, and the ends are
socured by a bolt.  What would be a safe press
ure? A, Oneof 150 or 175 1bs. per square inch, if
the boiler is well constructed. 2. What sizo of en-
gine ought it torun? A, Ono developing from 4
to M a horse power,

(64) 8. G. asks: 1. Will an engine of 2 inch-
o8 bore and 4 inches stroke be powerful enough to
run a foot Inthe with 10 fnch swing? A, Yes. 2.
What size of boller should Tuse ¥ A, Give it from
# to 10 square feet of efMclont heating surface,

(05) M. E. O, says: Our engine is 16x30
{nohes, nnd makes 80 rovolutions perminute, It is
{mpossiblo to keep the journals cool, Wo have
amplo power. It woulddo the work with 20 or %0
\bs. of stenm, A, The plston speed I8 not exoes.
alyo, If tho engline hus lavgn boarings and Is in good
adJustment, with the valves properly set and the
porta in Uoo.  You way possibly find that the
troubloe occurs from un coglect of some of theso
dotalls.

(36) E, R. C.anks: Can you give me somo
information ns to using lewd pipe for carrying
steam underground ¥ Will the expansion and con-
truotion weakeo the pipe? A, We have bad no
praotical exporlence with the lead pipe for this
purpose, but are inelined to think that it will an-
wwor vory woll.  Wo would be glad to hear from
any of onr readors who bave used it

ONHE. W. P asks: In an artesian well,
1,20 foot deop with 314 inch bore, what flow of wa-
tor por minute might be vxpooted at « depth of 20
fool bolow the highest point to whivh water will
riso I the pipe, conoodiag that the supply at tho
homd 18 Inexhaustible? A, Wo do not know of
any method hut experiment, applcablo to such o
Cuse,

(08) 1. W. says: 1 wiah to build s small
stonmbont 9 feot long nud 20 foat wide, without
ANy Upper Work, save i frame and awnlog, Would
o five horse englne do to deiyvoe 167 A, Tho englne
will nnswer vory well, Uso nn uprelght tubular
boller. You willroquire a leense, Wo conld not
anawer your other question without move data,

(69) J. W, H. neks: What is the effect
on niry 0 rogords volume, of Ingreasing the heat
from say —0* to & Fah.? Does not tho hoat great-
y Inorease the volume of nir? A, If the volume
1 matntalned constant, tho prossure fncreases, Tf
the prossure s malntalned constant, the volume
(noroasos.

(70) C. 8. waka: 1, Will it bo safe to use
condonsed steam to feed the boller with, and con~
vort it into steam agnin? A, Yes. 2. Wil the

condensed stenm bo soft water? A, Yo,

(71) E.G. P. eays: Ihave seen the bottom
of mmnll ereoks conted over with fce, In shape cor-
rosponding with the shape of the gravel and small
rocks on the bottom. I found it much more diffi-
oult to walk noross tho croek, from the unevenness
of the bottom, than on clear loo on the surface.
During this time there was no lce runningon the
wurfaoe, How ls this? A, Very likely the water
was frozon solid during tho winter,

It 1n wall known that heat and cold nre antago-
nistlo. Which of the two predominates? If all
heat were annihilnted, can the amount of cold be
ostimated? A. Heat and cold are anly relative
terms, wo that n body could not bo cold unless it
hnd gome heat. Were heat annibilsted, we should
roach the absolute zero of our tempernture weileo,
and could take no more account of heat and
cold,

(72) L. F. M. and others.—The square of
the dinmeter (expressed In inches) is the number
of square Inches In a square which has the diame-
ter for wslde. It is also the number of cireular
Inches in the circle (a clrcular inch being the area
of & circle whose dameter Is one Inch). Hence.
a4 n ofreular fuch Is about 077854 of a square inch,
tho square of the diameter multiplied by 075554
#ives the number of square inches in the circle.

(73) W. 8. C. asks: What is meant by a
stenm boller priming? A. The boiler is sald to
prime when water is mingled with the steam.

An arvesian well §s said to be one bored Lo & stra-
tum of water that will force itself up out of the
welly and that the water will rise as high as the
source of supply. How then can an artesian well
deliver water higher than its source? A. It can-
not, but the source of the water may be very dis-
tant. There are some artesian wells which are es-
timated to be more than 200 miles from the source
of supply.

There isa kind of powder claimed to keep coa
oll from cxploding. Can that be done? A. No.
The thing Is a fraud.

Where does the supply of oxygen come from
thut we breathe? A. Animals exhale carbonic
ncld, which the plants require. The plants take
the carbon and set free the oxygen.

(74 R. M. asks: T am building s small
steam engine with a =quare cylinder, of %
wrought iron, to be boited together. The bolts
are to be 2 inches apart ; the cylinder is 4 inches In
the clear by 8 inches long. Would such a cylinder
be as good as a round one? A. You will have dif-
ficulty in keeping the piston tight without exces-
sive friction. You do not send enough data for
the determination of the other points.

What will cut off the attraction of a lodestone
from steel? A. It can sometimes be done by stri-
king thebar, or bringing it under the fofluence of
a more powerful magnet, and reversing the poles.

Is there a rule for telling how much lumber
thereisinalog? A. We do not know of any that
{5 applicable in all cases.

(75) R. L. asks: What sized boiler, engine,
and propeller would it take to run a boat 20 feet,
long by 4 feet beam, and 3 feet depth of hold at 15
miles an hour, with steam at 80 Ibs. pressure? Al
The boat is too small to carry the machinery re-
quired for such a speed

(76) J. V.asks: How can the area of a cir
cle boeqqualized to that of an equilateral triangle ¥
A. Aside of the triangie Is equal to 26062 times
the radius of the circle.

Would a locomotive be able to run through a
drift of wet snow 6 feet high and about 2 feet
wide?! A. Some engines are powerful enough.

What Is an casy process of testing gold and sil-
ver? A. Thoy can be treated in solution by vari-
ous substances, when they will give characteristic
precipitates.  Consulta good work on chemistey.

(77) H, A. J. asks: What will remove a
korosene staln feom a carpot without injuring the
eolom? A, Try bensioe,

(78) G, W. H, says: 1. I nm making n
small osclllating engine, oylnder of 3 Inohes diam-
etor nnd 0 inohes stroke,  Would It do to run un
ordinary rowbont 7 A, Yes, 2 What Kind of pros
peller wheel should T use? A, One of 2 feot di-
nmeter and 3 feet piteh, 3 Would a boller 2 feet
in dlamotor by § feot high bo lnrge onough to ran
it nt T miles an hour? A. No.

(79) D. H. asks: 1. Intesting n boiler with
cold water through a rubber hose, does the hose
sustain the same pressure per square inch as the
poller? A, Yes. & If the entrance to the boller
18 smallor than the hose, will the hose have tostand
the samo prossure as tho bollee? AL Yes,

(80) . H, M.asks: What isthe processof oil
temporing tool & tor cutting wood, such as planer
kniyos, chsols, eto.? A, Hoat them red hot, snd
quenvh them vight out in ol

(B1)J. H. ¥, asks: 1. What kind of clay do
artists uso for modeling? A, The materinl used in
modeling Is common potter's olay of the best quals
fty, mudo so wot that a mass of It will not stand
an fnoh highor than Ht=own width without support,
o Twmodeling done by the hand or trowel® A,
Modeling tools areelther loops of wire of difforent
alres fxod tn woodon handles, or various shaped
ploces of obony or boxwood,  Hoth are to bho con-
sldorod morely ne occanlonnl alds to the Angaees, or
to be usod I portions of the work which eannot
bo reached by the fngers,

(82) 1, M, asks: 1, How can 1 glve parailin
o fine red color? A, Dy the applivation of magen-
ta and steario wold, to the puritied pacatiing s most
beautitul rose color is abtalned. 2 How can | por-
fume parflin? A, Wecan give you no recipe for

the purpose,

(83) 1. G, aake: How are red and ‘:m
lghts made for use In tableanx? A, Red )
mido by using 61 per cent chlgmte of potash, 19 of
sulphur, and 21 of carbonate of strontin. 6&0
firo, 61 por vent niteate of baryta, 22 sulphur, and
15 ehilomte of potasa,

-




You, If the gus given off ls of equal amount. 0.
In a reoent article in your paper, you stated that
kerosene oll barrels were In

korossne polsonous? A, 1t Is injurious If taken
in large quantities.

MINERALS, BTO, —Spocimons have been ro-
ceived from the following correspondents,and
examined, with the results stated :

M. A. P.~The brilllant metallio particles are
copper pyrites: they nre Imbedded (o an Impure
qw rook.~T. A. H.—It Is a rock, composed
of quarts und mica—E. W. 8-The sand is mado
up mostly of pure white quartz sand, and the
bright shining appearance (s due to lttle scalos of
mica. It oan be employed where u fine whito sand
s noeded.—0. H, P.—It {s sulphuret of lron.—A
box, directed to Rev. L. & Bacon, contained red
argiilnceous (olay) shale, contalning sufficlent red
oxide of fron to make it appear like an iron ore,
but not enough to make it Ot for working. When
shale of thix character gives a good color on grind.
ng, It is somotimes used as a conrse paint,

A. B. asks: What is the material used In
the manufacture of corduroy, which gives that
fabric so dlsagrocable an odor whenever it Is wot?
—H. 8. asks: In there a good and spoedy dryer for
thographio Ink #~C. H. U, naks : How s tho black
staln and Onish,similar to that used on lead penctls,
made?—W, asks : How can I make rice paper ?—
L K. Y.asks: In what way oan I plug up sorew
holes in finished work, 5o the plugs will not show?

tight Joint on black sheet fron pails 7—J.N. P.says :

1 have some books that got very badly smoked from Car signal light, Burnham and auou

b Car starter, D, D, Hardy.,
belng (n a buming house; the insides are not burnt, Car truck, railroad, A. QIR -

but the backs and edges of the leaves are very

Buckle, trace, J. P. Hisley.. o
Barial caskets, coating for, C n lnlll‘u .......
Burners, Ismp dblack, P, Neff. . covvvveenn
—~J. B. M. asks : What will keep sumao or bark l- Purner, fus, K. Evans

quor from souring in warm weather 7J. W. IL | o0 2o wante gas, P. Nefr .
asks: How can I bleach yollow parain?—E. L. | piroer. sntomatie lighter, E, L, Megill
asks: How can I make a propamtion for coloring | cun for mixing paint, W. W, Thayer......
egxs biue, red, and yellow?—J, W, asks: Is there a | Cap, travelling, A, Schwars .. .......

] mmm

[OFFIOTAL.)

INDEX OF INVENTIONS

POR WHION
Lotters Patent of the United Sates were
Granted In the Weok ending
March 16, 1875,

AND EACH BEARING THAT DATE.
Thoss marked (r) are relssund patents |

Aold, otiaining borwcte, ¥, Formbals
Advertistog medium, O, M. and I, F. Torwe

Alr compressor, rellef, 0. 1, Heynolds, . :
Alarm, burglar, M. K. Lasher. ... '
Alloy, bronse, 8, Doubleday,  oooomis sonsnin

Anatomioal specimens, Jar for, J, M, Marie, ... 0, e
Anviia, oasting stool-faoed, J. DOBOYRR. .o 100,08
Atomiser, O, Woed, oo

Awning, O, J, Trampoer, ... I
Nag, robber costed, W. D, Grimahaw,
Darrel barrow, J. M, Brown, ., ...

Barrel crosing machine, mm u‘ Nuuo-
Ped bottom, I, C, Togersoll, ..o .

Ded bottom, B, W. Tueker (1) .o 6,00
Bed bottom, spring, K. I, Bennett,, 100 20
Bodstead, O, S09der. oo 100, 4
Podstend, wardrobe, R, G, Nel‘!un wernracnvennes 100,599
Beer vont, J. W, Bpalin. .. .ooovrormmrmninrmnnniiie o 100.MT
Bill bolder and separator, A. M, Lockhart, ... ..., 100,7%
Bird food holder, 8. E, Tompkins....ooooviiinin 1,
Blacking for boots, ete,, C, AIVord. ..o (LN
Bitnd stop, G. Woodward., ....cooivemivianreiniin 160, %05
Boller feeder, ¥. McGulre | chaasnadasBINNNAN Y 100,060
Poller, feed wator heater, ll \_ \T-(m ..... 160,07
Book elfp, IL. T, Dunlap......o oo 100,586
Boot or shoe tip, Merrill and llolu 160,00
Bowling alley, A. A. HamlIn .. ...ovvveniniinnnnnis 16,900
Box, sheet metal, W, C. MeGINl ..., 160, %34
Briok. mold for angle, J, H. Mathes ... ...co0ane 160,852
Bridiedit, J. P. HIey.ccoicrvnsatorio soavesessinss 1m,m
Brush, W. A, Megmaw.... 160, 9
Bucket ear, J. D, Fleld... 160,518
Buackle, J. Hodson............. 100,912

100,784
160,797, 100,7%9
100,758

reane

American.

Lamp nummu.w l'l 'lmmmn o
Lamp pendant, B, Stevens, e
Lampblaek, manufacture of, Fales & Neft..
Lamphilack, manutacture of, F. Nelf......

Lath sawing machine, I'. W, Hart
Lath sawing machine, M. B, Norton........
Lathe centers, grivding, M. Jt. Lemman, .
Loathor, anishing, J. 1, Badey, . oo
Loathor soams, pressiog, J, W, Hateb., ..

Limekiln, Cole & MeOulloeh .. .oovoriiiirsianins 160, 4%
Liquids, drawing effervescent, Malmstrom ef al... 180,98
Louk tor doors, eto., W, WIRR, .oooiiiiarmermnnes 160,500
Look, monl, J, N, BB, . .oovorrivranmmnniinins srass 160,92

........ 100,540

Loow, suspender wobblog, C. . L'upmu
Loom shuttio, M, pafford
Lubrieating ean, L. V. Detts

Malna, machine for umphw..l J. leu ........... 160,063
Mangle, 0. Teammas, , ’ , 10
Mantels, mubm-lu n J nn'don .............. 160,01
Measuring distances, W, ¥, Harmsch.. o, K2
Moat ohopper, A, NIUOEor, Jro oo oo oo snne 100,544
Motal, maoling for shearfog, Walsh & Dutot.. ... 100,808
MU, dintntegrating, G, D, DAVIAA, i 100,654
MU, diaintograting, J. M, Neodricks, 140,10
M1l spindle, 1. 8, Cathoart 160,574
Milistone balance, J. A. Althouse, . 160,904
Millstone bush, R, B, Catheart, oo 160,578
Mower, nwn, i, O, Crowell, ... o .0 100, 852
Mowing machine, A, I, Allen (..., 0,5
Muslo loaf turner, ¥, G, Johinson, .., vu s 100, F00
Neok tho, A, J. AR, . oovviinnns «op 100,508
Needlo book, ¥, Bwan ....... 160,809
Nutlook, J. J, AGRNLO, . coviviicirsrninns 160,52

Omament, personal, ¥, C, Klerguayl. ..
Pan forming machine, G. A, Bowers.,

Pantaloons, ete,, J, W, Davis (r)..... 6,08
Pupor bag maohine, 11, §, Merrill..... 100,752
Paper ollp, W, V. Porry...oooovinen 100,040

Paper dryer, Hatch & Smfth,
Papor pulp engine, M. B, Douju
Parasol and whip, combined, J. Perring,
Pen and pencll case, G. W, Mable,.........
Pleture frame hanger, Dobhbs & Rrayton., .,
Plors, constrootion of, Milroy & Butler, ...
Plle driver, steam, T. T, Looman, ........
Pistol stook, W. L. Godfrey.....
Piston, T, 8, Davie....... aeesenss
Planter and distributer, J. B, Legx
Planter, gang corn, 8, ', Kvaos, ...,
Plow, 1, O, Minor,
Plow, steam, J, Fogarty
Pouncing block, H, G, Dllbrow
Press, hay, C, Wasta, ... ooiiiininnins
Printing press, date, Palmer & Clark. .
Prism, A, K. Eaton, . seahne
Projectlles, ounehlu rlu- to. J v.nn«u .
Propeller, ondiess chaln, K. E. Everftt..........
Pamp, J. B, Ash ..ol v oSt "

Pump buoket, chain, A, L, Cmy
Pump or motor, rotary, N. Uphom .........

black. What can I doto take it off ? Car wheel, B, B, Chapman,.....cvveee . 160,814 Do, onal buoket for, G. W. Barr . 160 813
Oars, moving mallroad, B, F. Pbelp- ..... wees 160,839 !m"m“ ‘“a“ ¥ $iace g
Car clump spparstus, W. Ewehbounc . 160,757 ¥, elovated, L. Lotz ........ . .

OCOMMUNICATIONS RECEIVED, Oxtriage paintors sesel, A. G meﬂ 160,959

The Bditor of the BCIENTIFIC AMERICAN A0-| Carriage spring, J. Enders.............cues 160,887
knowledges, with much pleasure, the receipt of or~ | Carriage top, O. Heergeist............ 160,06
iginal papers and contributions upon the following | Carriage top support, A. Goodyear. . 100,849
subjects : Cart, dumping, J. J. Adgate....... . 160,861
Ou a Ride on & Locomotive. By G. M.G. Cartridge, metallic, F. W. mm - ::.:
O e T of H . By W,R.8, |CEaEJ. V. Melgh ooonvearvoreer :m:cu
On Chemical Telegraphy. By G.L. | onatr, titing, W. Gardner...... 100,784
On Rubber Ligatures. By R. B. M. . 160,948
On Telegraph Alphabets. ByJ. M. = |Qlamp, S.Eeh....occenenn.. - JO.TH

On Boiler Bxplosions. By T.F. T.

On Squaring Numbers. By P. C.

Da Clesnsing Dirt from the Hands. By B.F. R.
On Steam Climbers. By W. E. S,

On Frozen Water Malns, By A. C, by W.T. F,,
and by F.T.

On Polarity of Water. By J.T.

On Flies. ByC. T.

On Esolin. ByG.B.

On Talking Ants. By R. A. H.

On Flying Moths. By J. 8.

‘Om Pinding the Meridian. By J. A. M., and by C,

Aleo enquiries and answers from the following :
EE~F.F. AT M 8-A. G-B~T.L.—
AAPJ D M—W.LS~-D LB-W.P—A.8,
~T.A.B-0.GS5—VW_H-W, W, H-S N M-
J.HP-ASKG-S.B—-E R H-J.L B-A.G.
-R-H.C.W -H.OT-E J.E-T.H N.J.CG.
—-A B L~0~J CB—-HT. B~A Y—-RE M~
S.E5. I M ~L.D.—A. F.~8 . A.T-W.M.

HINTS TO CORRESPONDENTS,

Correspondents whose Inquiries fall to sppear
#thould repest them. If not then published, they
may conclude that, for good reasons, the Editor de-
otines them. The address of the writer should al-
ways be given.

Enquiries relating to petents, or to the patenta-
blity of inventions, assignments, otc., will not be
published here. All such questions, when initials
only are given, are thrown [nto the waste basket, as
it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer's address {s given.

Hundreds of enquiries analogous to the following
are sent: * Who makes firemen’s respirators, In-
vented and described by Professor Tyndall? Who
makes the best ten horso engine for u sawmill 7
Who makes a lathe for turning wooden bowls?
What is the prico of galvanized fron water pipo?
‘Who sells machines for sandpapering wooden rol-
ermm? Who sells sab holders that are efficlent sub-
stitutes for sash wolghts? Who makes tho bost
dynamometers?  Who sells dentist’s diamond
drills? Whoso (s the best mode of drylng lumber?
Who sells an fcebox constructed on sclentifio prin-
’dphn m :: soeds of ?nmdo arenaria be
obtained maohines or tuming croquet
balls? Is there a glass bead fuctory in the United
Btates? Who sells diamond drills? Who sells the
most sconomioal steam bofler 7 How small arohy-
dmulic’motor;mado? Who can give particuinm ns
1o dryiog lumber bysteamn? Who makes a spirol
spring that will sustain 500 1bs, 7" All sach personal
mﬁlmmm s will bo observed, in the

odumn of “Dusiness and Personal” which i
mﬂlwnhhcmmn the
oharge mentioned st the head of that solumn. Al

Cotton chopper, T. C. Bumbam......... P
Cotton chopper, Mickle and Dearring......coccens

Cotton planting attachment, S, H. wnde ........ 10,775
Cotton worms, destroyfag, W. T. Willle. ...ccuuuus 160,966
Curtatn fixtare, H.E_Basch.......ccoocoeerriiinnans W, 52
Cutlery, bandle for, 0. W. Taft.....cceennrinrncnns 10,%9
Digger, potato, M. W._ KDOX....cuueirruannrinsniins 160,776
Drill chock, J. O. Reflley..... 160,954
Drill, corn,J, B. Lodlow............. 100,928
Drill for well boring, J. M. May (n). . b3
Egg beater, M. Clime................... . 160,013
Ejector, flald, G. Westinghouse, Jr................ 150, %0
Elevator, J. B, fweetland.......cccov co cevenirinn 160,550
Elevator, stump, J. M. Bpchelor.. 160,566
Elevator, stump, J. H. Barnes.,... +» 100 508
Eogine, compound, 0. E. EOry......cocivniansnee 100,817
Eagine governor, steam, Judson and Cogswell,., 180,704
Exercising machine, A. M. Allen.........co.0.... 100,063
FParmbox, M. M. MOrTaY....ccovveressrecessnnssnnns 10,2
Faucet, bottifag, A. C. Meyer.......coeciininnnnes 180, %
Fire arm, breech loading, E. Purt.................. 190,768
Fire srm, breech loading, D, Conner............... 160,5%
Fire arm, breech loadiang, F. W, Freund. 160,72
Fire arm, breech losding, C. A, King.... 160,015
Fire arm, broech loading, J. Lee....... 100,019
Fire arms, sight for, ¥, W, Freund,,.. 160,819
Fire arme, stock for,J. V, Melgs. .. .. 160,955
Fire plug or hydmnt, D, Minfeh.... ... 160,841
Galter, congres, J. W, Tatewller. 160,853
Game board, 0. A, GIl.......crveinis 100,520
Gus from hydrocarbon, ¥, G. Volgt, 160,790
Gate, swloging, ¥. Raymond. ........ 160,542
Glue dryer, B. T, Swasey, . ..., 160,797
Graln band, O, L, Travis ., 160,072
Gratn dril), B, KGNS, .. .ocvviivinnrininnroneacannnie 160,829
Graln, unloading sna dmmu. J. B, Whitcomb,, 160,084
Grate, J. Bytogton.........c..ouvs . 160,818
Grate, parlor, G, W, Wllkor.... vees 100,650
Harness cllp, ¥. Conway.,...... +» 160,751
Hurrow, W, T, MeGheo s 160,920
Harvester, M, L, Gorham vees 100,895
Harvester, C, D, Shrnder. ........., o 100,845
Hary ester mke, . Dodenhoft (r)....... 6,559
Harvester ke, A, A, Henderson (1)..... 6,850
Hooks, snap, A. B, Conde., as ansavhs 160,570

lee creeper, A, L, Willls,........
Jocl.llmu,l J. Adgate,,,

“ﬂWMnhu way be
expoditiously obtained,

Lamyp, Blorey and Lewle. ..., ..,

- | Rallway rall Joint, J. M. Kenny.......

Rallway mafl Joint protector, I, Mills.......
Reverving mechanlsm, R, D, & J. C. Cupmn L0
Rule, measaring, G. 8 Hastiogs. ...........000000 ob m.m
Sad tron, J. M. MoMaster,
Salls to spars, attaching, H. B, Stepheoson. .

Sawmill hesd block, F. N. Waltcombd., .,
Sawing laths, machine for, P.'W. Bart. ...,
Sawing Iaths, machine for, M. 8. Norton. ..
Sawing machine, J. Gelir...ooveiniinn..

Sawing machine, W. P. Hale..

Separstor, graln, W. 8. Clymans.........

Sewing machine cording attachment, H, C. Jm 160,87
Sewing ruachine motor, B. O. Chambers ......... 180,87
Sheep skins, dressiog, R, Hart.............. -+ 160,902
Shirt stod, E. W, Averell...... . 160,865
8boe, A. Ballard (r)........ . 653
Sifter, b, F. Anthes...... . W0 5m
Sigo, street, H. §. Floney. .- 190,891
Sled, hand, J. B, Monroe............ . 160,837

Steam and afr brake, J. R. Reniff. .
Stench crap, B, L, Walker.... .

160,951
Stone, eto., machine for mwing, English & Willard 160,588
o D Ry Rl L Y SR oL 160,78
Stove, barrel, J. F. Scholes s 10,961
Stove, cooking, R, TROMAR ....ouviinniiirinranans 160,798

Stove fire back, G. W, Herrick..
Straw twisting machine, 5. Kuh
Bugar cutting machine, G. P. Otknnhnuea
Sugar, refining, F. O, Matthicesen

Sarciagle. H. M. WIter. ... cceceieenrinnirensnenes 190,987
Tabie and bed combdined, ofioe, D. Waiker........ 160,501
Table, troning, A. C, GlIbert.... .. ..ooevvvninnnnnn 160, f8

Table, froning, 8, C, HamiIn.....oooovninnn oo oun 160,801
Tenons, machine for relishing, B, A, nowky . 160,957
ToyBrearm, B. T. Bt cciveceecccrcerannesvserass 160,065
Valve, cheok, W. H. . Dowers. ves 190,569
Valve, safety, A. Orme............ e 160,790
Valve, stoam, J. Johnson. . R LK 1]
Vegetable washer, J. Brooks. .. o 160,530
Vehicle axio skein, B, Sayder..... v 160,964
Veblolo chafing trom, G, Bmith,.. o 160,798

Vehlclo fonder, H. M. Curtls,.... .« 160,883
Wagon cover, E, M, Baunders........ooovinen onns 180,72
Wash benches, F.and M, Way,....c...o.0ns 190,777, 160,078

160,748

Washing goods In the plece, C. J. Barker.........
Wateh koy, ratehet, G, A, Deldler......... ah
Water closet, J. I, Gou......
Water motor, A, Guthrie,,
Waterproof compound, W
Water wheel, R, R. Royer

Wind wheel, 8, and D, Johnson, ... ..
Windmill, O. B, Blakesleo, . oooieiees van

Windmill, G, H, Lucas,....ooonvies
Windmill, A, and G, Itaymond,
Wlndmlll. AT, BouthwWIOR. i iiuseeiiirannnnsasney
Wood, apparatus for prolervtnl. G, ll lelh

Wrench, J. L, Whlmlle PTG
Wrench, pipe, H. Otto,.

DESIGNS PATENTED.

8,206, ~AQUARIUME, —J, W, Fiske, New York ofty.
8,207, ~MUNTARD DOTTLE, =], Guldon, New York olty,
8,208, <Oanprr. A, Heald, Philadelphia, Pa.

8,20 ~Gauxrier.—B. G, Shults, Johnatown, N, T.
8,210, ~Prrrusn Dorrin,~G, Btorm, Philadelphis, Pa.

TRADE MARKS REGISTERED.,
1,57 ~Praroneny. W, B, Dorman, Georgetown, Mass.
2,79, —Coox Brove,~M, L, Flilley, Lansingburg N. Y.
2%, ~Mrvrorne B, Gorrell, Hopewell, Md,

2390, - Croamws. ~Tarned & Co,, Brooktyn, N, ¥,

l.m —Menrorxn, —Henry & Co,, Kew York dlv

9,09, ~Frovm,~T, €, Jenkins, Hmhrlh.

2,29 —Puoxa Moes. ~Ralsig of al., New Castle, ¥, ¥,
2,204, ~Croans,—A. Schoneman & Co., Datroft, Mich,
2,296, ~O1La, ~W, C, Stfien, Jr., Voleano, W. Vs,

2,29, 8oar.—~Kendali M'f'g Co., Providence, K. I,
2,297 — Exriexnrs.— Underwood & Co., Boston, Mass,
2,998, — Barxine FLoeio. B, A, Ross, Urhana, Ohlo,

2,20, ~LiNianxt, ~K, Maatman, B, Louls, Mo,
L0, ~F ERTILIAR S~ Patapsco Guano Co, Baltimore Md.
1,001 —~DyEING (‘llllou. —~Weoka o al,, Boston, Mass,

APPLICATION FO!I EXTENBION.
u,m Wnn!vuuu—-l Haseltine, Boston, Mass .

BIDULI 0!’ PA'I'II‘I' l’m

On each Trade m-n .
On fling each lwllmuon forlhull 07 years)....
On lssuing each origioal Patent....
On apposl to hml-mlmcukf..........
Un appesl to Commissioner of Patenta........
On application for Rel
On niing & Disclalmer. .. ....... sevieareusEnisen
On an application for Design (33 years)...
On application for Deslgn (7 yoars).........
OUn application for Design (14 yoars)...

CANADIAN PATENTS.
Lisr oF PATENTS GRANTED IN CANADA,
Manon 12 to 19, 1875,

..... WassasRsarenanan

4,87, —P. Mayrand, Gentflly, P. Q. Wood splitting ma-

chine, March 12, 157,

4, 4%, —~G. R, Edwards, Galena, 111, U, 8. et al. Safety

whifiotres. Mareh 12, 1575,

4489, —J. B. Havn, New Orleans, La., U, 8, Treatment
of cod liver ofl, March 12, 15,

4,490, —J, 8. Garner, Galena, 111, U, 8§, Waah boards,
Mareh 12, 1573,

449, —J. A, Lakin, Westfield, Mase,, U, 8, Overdmw
bar check, March 12, 1875,

440, —H, B, and E. W, Rathbun, MIll Point, Ont,, e af,
Barrel heading cutter, March 12, 15705,

4438, ~C. C, Roe, Hamfiton, Ont. Machine belt buckle,
March 15, 1875,

4,4M.—C. 1. Corbin, East Oxford, Out.
Rake, March 15, 1875,

4,485, M. Pettinglll, Minneapolis, Minn,, U, §,
coupling. March 15, 1875,

1,406, ~E, L. Howard, Boston, Mam,, U, 8, Fagotting
attachment to sewing machines, March 15, 1873,

4, 07.—C. F. Ritebel, Corry, Pa., U. 8. Brush block bor.
ing macbine. March 15, 1575,

449, —L. Cotd, B¢, Hyacinthe, P. Q. Forming stiffeners
for boots, March 15, 1873,

4,4, ~J. B. Anderson, Flintyille, Wis,, U.
boller. March 15, 1875,

4,000, —~R. Paradls, 8t. Hyacinthe, I, Q. Shingle ma.
chine. March 15, 1873,

4,001, ~T. Richardson f al,, Fergus, Ont. Gaog plow.
March 15, 1895,

4,02, —J. K. Felck, Berlin, Ont.
16, 1875.

4500, ~G, Hounlton, 8t. Andrews, N, B, ef ol Car axle
boxes, March 16,1576,

4,504, —~W. R. Close, Bangor, Me.,
wheel. March 16, 1875,

4505, —J . Collins, Montreal, P. Q. Dag tie and fastener,
Maroh 16, 1873,

1,58, —J. C. Peacock, Finadury, Loodon, England. Noo:
conductor of beat, March 16, 1875,

4,500, —J. F. Willlams, Nlagara, Ont, Extenslon of 3,
Lever duckle. March 17, 1875,

(508, —L.J. House of ol , Stanetesd, P, Q. Stump ex-
tractor and stone pulley. March 1%, 1873,

4,55, —C. C. Jones, Fredericton, N. B. Combdination
barrel pump. March 14, 1875,

4,910.—8. E. Foster, Minneapolls, Minn,, U, 5. Vebhicle
spring. March 18, 1873,

4,511, —F. G. White, Ottawa, Onmt,
March 19, 1975,

4,510, —J. M. Mchag, Montreal, P. Q. Wedge walre,
March 18, 1570,

Advertigements.

Back Page « = = = « « $1,00 a Hoe.
Inside Pago « « « « « « 75 centa & line.

Engravings may head advertisements at the same rate

per line, by measurement, ae the letter prese. Adver-
tisements must be recelved at publication ofice as
carly as Friday morning to appear {n next wssue.
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TRADE ENGINE
mm. el

feated,
vo the hl‘b-

w rlnr 10 an

.‘m - o ugine In u.!
ud for Price List and Cir.

cular,
HERRMAN & HeEronsn
noor M'»'a. Co,,
Dayton, Ohto

R BALF, BRIA)W (‘Olﬂ‘ A No. i Balden

1M Inch dischai The Pump
Baa never Boed used exce ":{:Tnuul.mu Ty e AL
“ron . COn
1% fneh discl T ¢ Iatter Pum) L] h“r“k‘.

B s R e Y | &
) G & HUNT, WilkesDarre, Fa

Water  Wheels.

More than four tHmes as
e, Loftel's T
uble arbine

‘ater Waeols In orvnuna

than any other k

sizew made, moging from

X to W o, diam,, uoder

hoads from 1 Lo 240 1t huu-

cosatul for nvnnk

Large new pamphliot, the

fAucst aver published, cone.
talning overk) Ane idstr-

tions, sent free to punn

lntareited tn water pow

SJﬂAu le }’)m' .lt(i"
ngie

2 i \hv\'ork L\u.

BOOK-KEEEPING
SIMPLIFIED.

This v-xu.blc work differs from anytht ot published
on thia subject, In that it explnl.nn donnqg-cn book-
keaping In tho tcwell possible words, and In the plllnul
mo- practical manner. It will give to any one, of
odenw Intelligence, a thorough knowledge of the
art, wlwouc laborious nm over a mass of forms snd
toordiness, such as all other books on this subject con-
taln, Principals of men
ud the press, in every soction of the country, commend
umnnon practical work of 1ts class yo publmml
and (ts sale hu been unprecedented,
COMMENDATORY NOTICES.
From Rov. J Grier Ralsto 0, D.D., l.L.D.. Pﬂnclp&l
land humnto ! Norrist
Ay mlnk l{on hnvn done the business 'orla Rood serv!
in the pnb tion of this work. It will meetall the db
mands of the most com lpucnled business, while it dis
penses vmh wmuch of the lumber of the nsaal methods,**

From Otls Bubee Principal ** Riverviow Military
" Poughkeepsle, N.

X e
*“Yours ll. ln mn upinlon. tho best DOOK in print on the

wsubjoot of book-keop!
From * The Pnu Endﬂnhl. Pa.
** * Book-Keeping stmpllhd LDy D Waggener, In
the moat practical work of (ta clasa
From * The Bclonunc Ameﬂcm." New York,
* A noat and useful work, written with clearness, and
gl._ with specimen pages of the various account
Fro

m ‘' The Nautical Gazette,'' Now York.
*Thiy {8 & remarkable work, !n that it rreaenu 4 Ayatem
of dou‘hl&entry in such s manper that it is a pleasure to

From ** The Commercial Bulletin,'* Boston.
** It {s the best thing of the kind we haye yet seen. '’
From ** The Springfield (Mass.) Republican.'*
88 Xomumldbe better than this book, Itisplaln
con

From * u&o ter-Ocean.’
*' This lttle work mluu 0 yrlnclp\a of book-loep-
Ing botter than anything wo have seen,’

From ** The Baltimore Gazotte,

"'nae books which have been written on t.hl- subject
are large, complicated, and difficult, This book reduces
l-koopl to {ta elemonts, and proscnts wm oo

luoldly se to be casy of comprehuulon 9
16mo., 80 Cloth, red edges, $1; Boards, red edges,
7 cents. &’ pon pnld on recolpl. ol prico. Catalogue
of Prlcncll -nd Bcle ¢ Books sont free
Auox it & 0O, Poblishers,
alnut st.. Puludolphu.

A NEW PHYSIOGNOMY,

Or " Signs of Character'' as Soen in Human Tem

ml. snd In the l'umrn. with 1,000 {llustratio nl
Muslin, ’.s Calf, 8; Turkey, full (ll.. $10. Sent

fairst pou by 8. WELLS, 787 Broadway, New Y ork,

Guas ORNAMFN‘I‘K\O FOR DOOR NAME PLATES,
Signs, & Fuall vﬂmed ln-lructlon given.
Pﬂceu J. 'W 1‘1‘. Rondout, N. Y., Box 10,

BAKER'S

Rotary Pressare Blower,

Warranted superior to nn)
other, Rotary or Reclproca-
ting. T, WILBRAHAM & BROS.

Frankford Avenue,
— iy HILADELPNIA.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

i 18, PULLEYS, COUFLINGS, BELTING, &0
Pro At fliatrated Gatalonae and Prico List

GEOR(JE PLACE & CO.,
bors & 108 Roade Bts, N, Y. City

Seientific

Fronts and Rear Windows, require uo mechinery or ha
Ing Wood Bhuttars tor Stores and Dwelllngs, Thoussuds
the world. Send for Cetalogue Lo

London, Parts, Vieons, snd Nerlin,

HE Unlon [ron Mills, Pittsborgh, Pa,
The stiention of Kngineers and Architects (s called
to our tmproved Wrought-lron Deams and Girders (put-
tented), I which m- con, M welds between the stem
and fia « Which have proved so objectionable tn the eid
mods of w ulmw(urlu. are entirely avoided, We are pro.
Lo furniah all slzes at terms as favorablo as can be
obtained slsewhere, For deseriptive lithograph sddress
Carnogte lirothers @ Co., Unlon Tron Mills, Pittaburgh, 's

The Tou.Gate ! ::ﬂ:m;m-n sent free | An

5 hjocts
1000d! Address with stamp B o ABIRY . Dotalo b

‘V‘ Model Engmes.
. ' Complets sets of

Pt ==Y C astin

for making sma
Mode] Steam b ea 1M In. bore, 3 {n, stroke, prioe $4;
ditto 3 In, bore stroke, price §10, same llyln a8 cut,

Catalogue of hnull Tools and Materials free,
Q(DOD\O\\ & W!GHTMAN. - (.ornhl]l llo-lon !Im

FIRE PROOF SHUTTERS.

| OLARK & C0'S BELV-COILING ROLLING STEEL SHUTTERS

American,

253

(Murglar Proof), Vor Ntore

lance welghts, and can be spplied Lo any opening 1 alse Roll_

Are 1o dafly uso, and are soknowledged the best sbntters 1n
JAMES G, WILSON, Manager,

218 Weat Bthsit,, Now York, and st

:m'!‘uu J BSTEAM ENGINES, COMBIN
ng the maximum of em
uul with the mlnllnlul;u ';.1'1'-"7l ldnlfi";’;'t‘:a‘? ."f""»:;.l,:'
QI,AII;}Q":::"l'Jl kau-n more ltun-f‘ 0?0 Im%ln
e, » i o Jesc
clrealurs um on .gaumh“"’".% gou 44
THE HOADLEY Co., lmnruce.

Pla & Matching
lem J,"Ile mwing sad Tenoning Mschines,

Baws an enorsl w-m rk
JOMN B. BUHENCK '§ m'a'mm .?1:'.".:‘.'.'
Bend for Catalogue. ith Liborty h & r. Y. Oty

7000 INUSE

BI.AKESSTEAM PUMPS

FOREVERY POSSIBLE DUTY

s£0.F. BLAKE MFG CO.79581 LIBERTY STNY.
CAUSEWAY& FRIEND STS, BOSTON,

50 CANALST.CHICAGY
SEHD FOR ILLUSTRRTED CRTALS GBS

Seeds and Bulbs,

LLUBTRATED SPRING CATALOGUE
PATENT ¥OR 197

& Matching " MOy RRAvY

sont, with a spectmen e f 0

ud Mol Nu: un. Gny and Wood's Planors, telf- | & now lllus nlcd| Jm‘n’rpn’" T‘S.A-o';"fﬁ.n :«‘1'1': ’x'.'y
olll vood ~working mchlncn. James Hogg, on recelpt nv ten oents,

()OD 8 MAUB[XK " ;9! Liberty 8t, SON & CO,, Beednn
A5t for Clroulars. eto. #7 Sudbury St., Niosion. % Falion 85, llrooklyn. N. Y
-

THE ECLIPSE

Combines more good poiuts than
any other

WATER WHEEL

IN THE MARKET.

Illustrated catalogues freo.
STILWELL & BIERCE
ME'G CO,
DAYTON, OHIO,

HEATER & FILTER

‘Btillwell's Patonts)
PREVENTS SCALE,
SAVES FUEL,
INDISPENSABLE
TO AN
Economical Use of Steam,
Ulustrated pamphlet free,
STILWELL & BIERCE
M'F'G CO.
DAYTON, OHIO,

THE IMPROVED

NIAGARA STEAM PUMP,

W to 97 Pearl 81, Brookiyn, N. Y.
Manufactured solely oy

Hubbard & Aller.

ExGINES AND BOILERS,

Pulleys, Shafting and Hangers
a Specialty.

MATCH MACHINE FOR BALE—A SECOND HAND
“Hwirt, Courtnoy & Beccher Fillin, sohine,'* 1o
excollent order, JAMES N, GRANGER, 5t. Paul, Mion,
NBEAUTI ﬂ"‘"'ao"';&'nconuu
Mo.\n]“h' o ln'e‘?-“-u. 700 for 80 0%
o0
1 o ’lr-h.v"hnbc* Yiawars, Aculumn. .:am
An!md- Mﬁ d o ree,
LTS "h'ba m la::ny u\rl- »
a1 lm uu lh ml \-.uum maintieg. A\-a 5
Peautitul Oun Chromos for 10 cents, 30 for Domic Agwls
wanbed, Address J, Lo I'A‘l’l‘!" & COW 1Y Praa B, Now York.

!-n; Ageass. 5o ROV Articls
Q uu‘;-wm--mﬁh

URIQW VALVES,
READY ROOFING, . T

R SAMPLES AND

._)

9,000,000 St 1o* s ‘
e ]

G_ OULDS, for Fruit Jars, Lampsa
Boulu lnl Stands,ete., uude H. agoon

l.hf' ears COn. WHITE and CENTRR BTs.,
uuv 1n glass, you will lnumm mr dlo).
for glses, rudber, rine,

vzndmﬂpuon of moul
model Or drawing: 1nciose stamp.

BANKRL’PT'S SALE OF HORIZONTAL

uaod m‘l‘ st 18( is.
nist's Tools.
THE YALE IRON

wom New Haven, Conr

WE can sl these Hrw(’b-
Planos for Two Hundred sad
Ninaty Dollars, becanse we employ
5o agenta and allow no discount to
dealers—tbey awindle you oat of
more than twice the cost of all
Planos, During the past 7 years wo
bave soid car Plancs o over LON
rmms_ in every section ol'nva
State and Territory in tha Univa.
There is not a county, or a procipent
are not (o cve, and

our Catalogus, coutaintog 13 solid
tolumn: in @ine !ype of l.be Dames

Includin; mbcn of Con s and
many inflsential and weal y back-
nd merchants e re who
our Planos—you will be

un to gnd some of them at your
wery door, in your owm or some
adjoloing town, where yoa can sco
sxd try our Planos

iy, and refer by permission to
the Eu mical National Bank of New
York City, which any Bank in the Unlted States will satisfy
you is by far the strongest Bank in America We make this
Patement 1o prove that our 5 years' warrant guarantess our
Pianes to be fully equal to any Plano in t} e world as an y price

Addn-u, United bm(el Piano

Barnes' Foeot-power Scroll
Saws and Lathe,
THOUSANDS NOW USING THEM.
MaxY who road this are -.muﬁ
m'n'o A:nd monr;)l that ;‘oum be “\L
thit elu machines, ALY ATO Inal
" ‘I ’ , from 83,00 to

what paper this

w rh stamp, for mll
XA

m'b-un ‘)IO "‘l-

od, rej
making er minute, leay-
ing them clear of chips, an
' | bore for rolling slats,
1% per mipute, Automatic

Bllnd Blat crlmpcr crlm[pt
ﬂ,net,phnu{)olhuldu and

e% at once, Blind Blat
'.l"nn:ncr. tenonn both ends

MARTIN BUOK, Agent, Lebanon, N, H,

~BHOT-GUNS, RIFLES, PISTOLS gy REVOLVERS,

4 OR BALE—~At tho Hugunin Manufacturing Co,,
OMeo 71 Cedar Bt,, Now York, tho oclobrated Patent
utomatic “lndow Hup) *\an Als6, the nowly Inventod
[ron Clad Filo Handle, This handle ean be romoved from
one file to anather; never splita or bliators the hand.

g Excelsior nouﬂ:.f‘rrﬂ"rfn; i n!z".ono

dos. Sawns, thirty inimitable Frot
" Bawbmr I'au«m- lto[\‘rrd W o;g

to the value of Hpeed
-mo oh i1 tnulo awh 134 inch
thiok, FPrice, complete, Nino
Dollars, <
AMALL STEAM rh::\)ts.h
with eopper Boller, to drive light
Lathes ¢ orollﬁ"x (0 Seroll
Work Dealgma 'llfrm- oh ‘r:cnlm of
R nlo, N.

Scroll Saw

Sept. 15, 1574 thero Is nn‘l‘lunn %
1,000 il of S Fork for 10 dag’ oo wnox i Y esting superior mask
nﬁ.‘ﬁﬂ;ﬁ:&"" Bciney.ne par: nsed the U. 8. Planos cal qualities,
We are & responsidla lacorporated i for the past slx yoears '“1\ & GEO. 8. LELAND .

We have two
of them In our
public parlors,

In our opinlon

only sur IMastra.

Please writa uy, and you will recelve not
ted Circular contalning full pavtieniars, bul alto a w p,’v.
reply 10 all questions from setae eficer of our Company ia
Pleaso state where you saw this notloe,

person
Co., 810 Broadwuy, \ow \ork.

_KAGNETS Permanent Steel la.gneta

of any form or size, made to order by ¥, C. BEACH

& CO., 2 Proadway, New York, Makers of the cele-
bn(rd Tum Thumb and Miniature Telegraph Iostro-
ments,

OLD ROLLED
SHAFTING.

The fact thas thia hn.nlnf has T3 por cenl grealer
strength, & finer finish, and Is truer (o gage, than n:f
other In use, renders it undoubtedly the moas economic
We are also the sole manufacturers of the CRLERXATED
Corrrxs' PAT, Courtixa, and furnish Padeys, H ™
cto,, of the mon( approved -ulu Price list man on
appll\nllnn TONES & LAUGHLINS.
Try mrefl 2ml nnd 2rd Avonues, D'"'lburlh. s

(An 1 ot,, Chicago, 11}

mn n store nno 1or sale by
ITZ, Boston, Mass.
Iﬂl Qhumhcn at
N (ilwaukeo,

PIEI(

w0 mo"‘s.“wmn;?xmavmm

BATTERIES, OHEMICALS AND MAT RlAl.s in sets
or alngle, vua o0ks of [natruction for Niokel or Siver
Plating, 8 HALL, Mcnufflunn I(geu'

10 Promaeld Mrn! Noston, Mass, Tlustraled Catalogue
pont free,

gvi‘ k-BL00MNe ROSES,

A TRONG POT NTH, sent safel mall, P
Vive Bplendid Varietiés §1.00; 19 A 11--
Docl?ﬂvc Calal e i
HE DING tul ARD CO., uouomm*
Wuvulon. (.w oster Co,, §

PONTOON BOAT

AN FLOATING YELOCIPEDE.

The greatest novelty—the healthiest tion—the
beal sport, Address B.aY.F.70 D, ro,
Box @1 ermw Moass

COPM MAXWELL MPG COO%

INDEPENDENT BOILKR - YEXD PUMPS,

low.
riced Bteam Pumps oﬂ-nd l! hl in 0'
npp leation, frotn Ofice and Bteatn Yum:
wn, Ohio, k;llvnu.. Chicago, 1l ; anud

AND BAW MILL-Saves the uw
}l HILLS, 81 Courtlandt 8¢, Now York ”“ e "

) FORTUNE Bail: 3 Srivindiss

HTZ.\CIL AND B‘I‘AHP Woﬂlﬁ. Balttmors, Md.

OTIS BAYETY HOISTING ;

OTIN, BROS. & CO
No. 348 BROADWAY,. NEW YORK.

l ICHARDSON, MERIAM & CO.,
Mapufscturers ul the latest Improved Puau Danjels*
Woodworth Flaaing Baal and
uumn.. Tononing, Mol un;, Yertical
and Circolar Ro-sawing Mac ln")lllln Baw Arbors,
Soroll Saws, Hallway, Cuotoff, usd lllp--' )(u.hlm.
fipoke and Wood Tu Lathes, and various other kinds
o \:'ooa-vmlnlu ’u nery. dunone- and price lste
sent on s, on. snufsctory, Worcester,
Wueuou.e”m Liberty Btreet, New York. 1]

JMPORTA.\T FOR ALL LARGE CORPO-

.cmnn Mut

RATIONS axp MANUFACTURING CONCEERNS.—
aerk’s Wluchll-- . ‘H-e
oonu;:wlllnt. with u;‘a
tohman or ;:nmn u
stations of his
ﬂ.g‘. K. P. 0. B.x 979,
N, # detector In covered Ly two U, A,
Parties uxing or selling these lnstrutmenta 'ﬂbovt
thority from we will he deslt with scconding to

Todd & Rafferty Machlne Co.

MANUFACTURERS OF
The celebrated Greene Variabie Cut-Off ; Lowe 3
Pstent Tubular and F;l’mi',onoﬂm Plain Biide dn su-
» AN

ugines
kinds. Steam Mm Geuinc. Bhnnn‘ tc Eﬂk
Bcczln

ector, ©8)

Tow Oakum, , Rope, Hemp Machinery,
nta for the New lfnm Man & .x.eng.-
tst's Tools; for Jndbon' Governm Valves
Bturtevant Blowers; !och.
WARPBOOMS 10 BABCLA B‘I' Fl“ YOEE

WORKS PATERSON. NEW JERSEY.

Muhlueg o1 ln.rﬁ‘ Hhﬁarsﬁhs

uole makers of the well known IxrBOvED Law's Prrtw
amou AND ING BAwWING Macuixz, For
TEEVOR & CO., Lockport, N

$77 7 A WEEK to Male soc Female e 42 ia wo.r

loedlty Com\OTBE\Gw
. VICEEEY & CO Am !o

BLAKES PATENT
Stone and Ore Breaker

STENCIL DLES o o2

cils and K Cb«h with which yousg makis
from $5 to §$0a { Send for Coumcu‘."-mpm
8. M. SPENCER, 117 Hanover 8t., ! o Made.

GLE
EVART'S IMP, HEA G AND SHIN SAW
STERS, EQUALIZ . ANL
BAILEY GAUGE LATHE—For !umxu all xisds hu

dles and Cadinet work lest and
mn!mmsmu ao}\l’oodndlma Wortn.

u.u:..merysu-m Addrem
. R, m@.ﬁraun. Lockport, N.1

AGENTS WANTED.

Meas or women 334 a week, Proof
furzished. Business antand hosor-
¥, able with no ks 16 page cucular
Z andValuable Samoles free. §3™A postal-
& card on which to send your address
ecent Write at cace to
F. M. REED, 81w a7, Xxw YORC

WOOD-WORKI\'G MACHINERY GEN.

enally, Specialties, Woodworth Planers and Ricd
o :.edg'rm;n )hcll::m.

alon St.

THERBY RVGG & kxcuum-sow

Central, corn?“

UNCHING
S PhkrTn Pikss

“DROP Pm Srmotzrows. Coxx
— TAE LESION VALLEY

Emery Wheel Co,

WEISSPORT, PA.,
Manufactarers of

Emery Wheels under a
new pstent.

Send for circular.

GUIDE TO simiiiripmin

§ U CC ESS )n'l ;Nmorfome’r'ex Fience.

sl:;io%:g:_nel{?\’tg{{:ld 5 THS mm Pl’BLL!Kl’\O
L

S PATENT BOLT cm:g:
:sxfun: Circolar, Ciocinnati, Obic
Lowsst Prived and BEST.

Excelsmr Do Your Own Printing

Portable h~q for cards, ladels, n-vL-p-. n—
Larger sizes {92 barger woe

BusinessMen dothc!rpﬁnllng and
udvertising, save money and increase
trade. Amateur Printing, dell:tn

ful pastime for spare hours. b
. a2 have great fun and make money hs
Pﬂﬂhlg at pr!nung Send two stamps for full

tal e type ote to the Mfrs
3830’ ca.:‘ \"fmmm
PERFECT

NEWSPAPER FILE.

The Koch Patent File, for o

, and pamphlets, bas recently
wtc:.ndn«d becriders to the SCIENTIFIO AME-
nm::‘bom-‘nmkd“ummmu .30 by mall,
fnseri IRNTIFIC T o e

ardson s Pstent Im

E. M, MAY
§¥ Sead for

. 8O . Ne-
ta-mmmmwm

MUNN & CO,,
Publishers “ SCresTiNig AMERIOLX,

Address
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on Cutter.

TR TN | Ay

’
% head advertisemonts at the same rate
e L, as the letter press, Ad- T

Tron Cutter I8 the first and only one ever

id::':l':!:"l.: ruﬂs;uulu od to cutting all sixes and

of tron sml stoel, | -lu:m by the hand of one

R on neh round, squars, and Aat fron, and all smalier

llmlno ulw that anybody oan aford I, We

will guarantoen 1§ to ho a perfect maching and to give pers
fect nl‘m\vllm Sond for partioninrs,

%wwmwzmm LIRS PALLS €O, ™ Nookman 8¢, , New York.
morning to appear in n :

NILES TOOL WORKS

HBAMILTON, ORLIO,
MAXUPAUTURY
IRON PLANERS,

wuh Patent Improvements: nolseless (n aetion, auto-
l1 all thelr movements; run paraliel with loe
.uﬂ- without bevel geariug.
ENGINE LATHUS

oW patterns heay werful, and C‘umcnlenl All
A“ “M“t; ownr‘ (‘mn"h{m 8
With 3 sT l'IzT(lNuG he';;‘lr?('-'m;umn owerful
w or Tool Res e
in the l:l:r.lﬂr 20) feot 2 In. ean be tarned in 10 hours,
BORING AND TURNING MILLSN, :
eir exceollgnee. These Tools
m-mmtsmm"ﬁa'-': l‘l“lh\‘ and are warranted to do
Aocunste work, with the greatest dispateh.
RAI'IA'L nlllllfr}llllll any angle, and
‘i nis; w Al .
I‘lv':?l' ""l:l'l“\:lﬂ:l‘:lrm: reach of tho Machine. 3 slxes,
{1&3!0 $£200 each
-:‘\ll.lﬂl !l()l:l;ﬂ.bm it
desten oll 1s pet remorved w takt
‘\:f::-' Great mlnmy.ot :Imr and labor s o«-nrx
CAR WHEEL & AXLE MACHINERY,
Jd description. The Oar Wheel Borer
34%7&%?3&?“-'5“»%"-, as those of any other
Pafider. The Hydrsube Wheel Presses have two Fumps,

m&- MACHINES.
e LLING )l:\( HINES.
ECLIIW ACHINES.
G!:.\t. CUTIERS,
SHAFTING RESTS
FOU \T\R\ (‘IE \\Ts. &e.
All work dono In striet conformity with U, 8, Standand

Gauges. Address

NILES TOOL WORKS,

HAMILTON, OHIO.

ELGIN WATGHES.

THE BEST for n_ut.nom PUrposcs now
swsumnfngxrs “‘.!.cndlngmm e Tate
roads in the United States,

Six os ot Gents' Watches with Stem
Win and Setting Attachments.
BUY NO MORE CHEAP SWISS WATCHES.

ASK TO Ex

THE NEW ELCIN WATCH,

WA2MLED

“IM.AVERY”

The BEST WATCH, !-' tho 0, mency, Bow made In the

Buh Watch mmu{-ctur«l by the Com-
r,mﬂnghelr Trade Mnrk, Is nccom-
ed by o MEDAL, bearing the name
nnd number of the watch, Guarnnteelng
s quality.
44~ For vulle by all Jewelers,

and Shped Dhmond ('nrlmn Polnh. fudispensable for

Tamin ndetones, also Trueing up

Hardened ?’u nﬂ ‘r (‘lk:nder Hollers, ete, A ross
ICKINBOXN, Patentee, 64 Naseau S¢ \

THE LECLANCHE
BATTERY.

Patentad June 6, 1566; A

3,1‘57 relsued Fcbtu':nu
The Great OPES ¢ IRCUIT
Ihurz suitabie for ELEC-
TRICALBELLS HURGLAR
lgh MEDICAL BAT-
'rzul . EXPERIMENTS,
lé n clrealt work,
\oMG SUINE unlno hav.
jag the Nords * PiLx Lx-
cuxcul on the {lm M

bons. out for
lll(;TATm\n

they are
ETHLESS Send for

circalar,
L, G ‘rll,l 01’80\ & Co,,
( ﬁoh- Aaonu
T!ri Ll" gA SCHE DAT.
4 West
th sc ' an ork
)

New Design Upright Drills,
Have the best 'Quick Return' yet offered.
The smaller sizes are driven with the
New Square Belt, Send for Circulars,

W00D & LIGET MACEINE CO,

Vlouc-nl Mass. , Man( rs of al) kinds of
Machino ° l.m.g,

s ﬁm' ulm,

lllamn Solid Emery Wheels.
%u%mumx ety

DRILL o«
“"“i .....& o, courpry,

ANTED-A RESPONSINLE PARTY TO

sSell new first class Metal

mn T‘u").""'\.;:t.:v': .l'i‘;)l.llb ~.m Dennington #ereet,
ton, Mame

e tin Fuel,

R l»ﬁulﬁ'“gmm@" A D DAINT FOR
HOOFS s the be-t {n the mark oa
-

bestos !‘olting

216~-322 Front 8t., N V.

AHTMIOAT & MINERAL PRODUCTIONE,-
) Soluble. Glass, Fiuoric Actd, Jiekal EhiR. ’z':'}
g 0
’mm’-: -(:.::',h;h}rl\'r':"m"yl' ryolite, Marble P'ut

m——
S)l R COVERING FOR BOIL l"RS AND

UCHTW/ \(-l‘“ & CO., 1% Fulton B¢, ,' Y
A for Ustelogae,
B(ml\u H)ll ll“ld IWRY‘ .8:‘m X Y.

simitar purposes, purporting to contain A

ASBESTOS MATERIAI-S

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT,
UEMENTS, &o,, propared ready for use, Send for Pamphiets, Price-Lists, &¢, Libers) {hduoamanta to doalars.

IN. = The prublic are hereby cantioned against purchasing or wang any mateils for the above or
J. CAUTI( A o €0 b gllhh T08, un‘l’r'n l‘hr:; r',f :rluur,mmn und dates i/ pitenis,

B e s oA 0 bHL W, J OHNS, 87 Maiden Lane, N, Y,

DAMPER - AXD LEVET | §
REGULATORS S T GAGR COUKS

MURRILL & KEIZER. 44 Hollldny St,, Balt.

O, HENRY HALL & CO., % Cortlandt 8t,, N. Y, Clty,

THE PULSOMETER.

@ simplest, most duradle and efective
!nu Pexr now in sse, Wil pamp gritty
or moddy water without wear or injury to
Ita parts. It cannol get out of onder,

Branch Depotnt
11 Pembderton Square, Boston, Mass,
127 Market St_. Philsdelphis, Pa.
5 Wells St.  Chileago. 111,

NOYE'S
Works

m the Ia t In the United States. They make Durr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Pleks, wner Wheels, lloys and Gearing, c[wclnlly
sdapted to flour mills, Send for eatalogue

J.T. XOYE & SON, Buffalo, N. Y.

(OM PAW

THE BEST INJECTOR

For Locomotive and Statlonnry Bollers,
FRIEDMANN'S PATENT.
Over 15,000 Now in Use Here and in Europe.

Throws more and hotter water, with losas steam. than
any others, It has two Waterway s, fixed Nozzles, and no
movable parta to get out of order,

NATHAN & DRPY US, Sole Manufacturers

NTEEL A N l) QIIA RCOAL

Of superior qu.my. suitable for
mining and holsting purposes, in
ciined  planes, transmission of
powerete,  Also Galvanized Char
5 coaland B B for Ships' l(lmnl.
Saspension Bridges, Derriok Guys,
Furry Ropes, &c,

A large stock constantly on hand,
from which any desired lengths are
cut

JOHN W, MASON &£ 00,
43 Broadway, New York.

Worla ng Models

tal M-t'nlm' Motal or Wood, made to
- "Wm“ WERNER, &2 Center 8t., N.Y.

Doc et Samrran: Shee Yo e
Shottin, ate rbine ever
BUY A made, “ .\‘f of -m'nn wheels to sult
the times. Send address to

WAIN. = M BN TN
HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY..

W. B, Frawxror, V. P’ J. M. Aview, Prest,
J. B, Prxxcx, Sea.

105 Liberty St., N Y
§# Send for Catalogue. = LA ew York.

HARTFORD, Cosnl

HOLY LAND,
THE CRIMEA,

Calling st the Azore Islands, Cadiz, Gibraltar, Malaga,

gramme nd(mﬁcr informstion, apply o

SECOND EXCURSION|

TO THE

MEDITERRANEAN,
EGYPT, GREECE,

AND INTERMEDIATE POINTS OF INTEREST,

Mnulllcl. Genoa, Leghorn, Civita Vecchis, I\nplcc.
Palermo, Athens, Constantinople, Sevastopol, '\uu. Smyrna, Beyrout, Mt. Carmel, Joppa, Alexandria, Malta,
Cagilari, Algiers, Madelra, and Bermuda, A specm hxumm!p to leave New York June 1st, a8 above. For pro-

GEORGE F. DU\( A\. Oflice U, S, Shipping Co--luloncr. New Ycrl-.

Mumn & Co’s Patent Offices.
nsubusied 1846,

The Oldest ency for Soliciting Patents

e United States,
TWENTY-BIGH1 zw EXPERIENCE,

MORE PATENTS have boen secured throngh
this ageacy, st homo and sbroad, than through any other in
the world.
'!’bq employ na thelr asslatants a corps of the most ex-
d men s s, specification writers, and

dnmma: that can be found, many of whom have beon se-
veted from the ranks of the Patent Office.
SIXTY THOUSAND inventors have svalled
themselves of Munn & Co.'s services In examining their in-
ventions, and procuring thelr patents,
MUNN & CO, {n connection with the publication of the
SorexTirio Axxxicay, continue 0 examine inventions,
confer with inventors, prepare drawings, specifications, and
sselipnmentastiend W fling spplications in the Patent Office
paying the government foes, and  watch eoch case step by
stop while pending before the examiner. Thia ls done
through thelr braoch office.corner ¥ and Tth Streeta, Wash-
ngton. They also prepare and filo eaveata, procure design
potents, trademarks, sad relssnes, sttend W rojootod cases
(prepared by the inventor or other attorneys), procure copy-
righta, attend 0 Interforenoces glve written opinfons on
matters of infringement, farnish coples of patents; In fuct
attend o every branch 0f patent businsss poth In this and
n forefgn countries,

Patenis obtained n Canads, England, France, Belgium
Germany, Rosmis, Prossia, Spaln, Portugal, the British
Colondes, and all other countrics where patents -n

granted

A |pechl notioo is made In the Borexririo Aunmu ot
all lnventions patented through this Agency, with the
namne and resbdince of the patentce. Patents sre often
sold, In part or whole, 10 persons sttrscted to the invention
by such notice.

A pamphiet of 110 pages, contatning the laws and full 4t
rections for obtaining United 81ates patenta, also s clrenlsr
pertaining excinaively 0 Forvign Patents, stating cost fog
oach country, tine Eranted, ete, sent froe. Address

MUNN & CO.,
Pablabers SCIENTINIO AMERIC AN,
37 Park Row, N, Y,
Baawon Omm—Cornor ¥ and 7th Strootw

Impruvsd Foot Lathes

%.u ne Lathes,
tters, lmdmnvnformem Bnll
Tnmlnii’. achines, Siide Rests, Foot
wa for light and heavy
!rork Small Power Scroll Saws, Foot
frcular Saw Machines. Thé very
) Mnn/ rctdeu of this [:n er have one of them,
cmiogue N. 1 BALDWIN, Laconis, N H
.lun the u'v.lclco for Aru-mlor Amatours,

WROUORTON'S AUTOMATIC HOUSE rm
rled by the surpius heat of the kitchen range, cl.n!)-

Iahos and malntains a flow of water from the well or cis-
lcrn 1o the tank atthe top of the house, without sttenclon
or exponse, Enough for all nrdlnnr) household uses.
Good mochanies wanted to mnkv nml introduce them in
various parts of the country, For full desoription, &o.,
address, with stamp, (llARLl-:s lluuullTu\ 40 Wator
Street, \Ioolun Mass,

B()(L\I!D(Tb’ PATLI\T ('\'I\'FR& AL ECCEN-
TRIC MILLS—For grinding Bones, Ores. Nnd Oid
Crucibles, Fire Clay, Guanos, Oll Cake, Feed, Corn,
Corn and Cob, Tobacco, Snufl, \u r, Salts l:uol.l.Sp!ctl.
Coffee. Cocoanut, Flaxseed, ' Asbostos, Mica, etc., and
‘hlle\rrnnnulbcgmnndhyomrrmlll- Also for Paints,
Printers' Inks, Paste Blacking ete. JOHUN W, THOMSON,
successor to A\l} $ BOGAKDUS, corner of White and
Elm Sta,, \t' York

Ew T, V. Carventer, Address
1ox T, New York aity.

Machinists’ Tools.

EXTRA HRAVY AND INFROYED PATTERNS,
LUCIUS W. POND, MANUFACTURER,
Waorecestor, Mass,

REROOMS 9 LIRERTY 81., N, ¥.
trlEfn ';"tzmm,nmnq il Bt and disr ous.
tery n.‘!prdu . e e

[T PAYS! IT PAYS!

WHAT PAYS?D
Read & See

Kyery business man admits the necessity of advertising,
All who have teied It know the advantages and profit of
w doing,  Dut 1t Is not all who advertise that do it adyan-
wagoounly,and in the most effective manner, to derive the
groatest benefit for thelr money. Asarule, It i the best
eoononiy to advertise what ono has to sell or wishes to
purehase, in papars having the largoest circulation smong
that class of persons likely to be interested (o the artiale:
Partics having Manufacturing Establishments o
\eane, or who wish Estimates made for Con*
Nridges, Dama, Tron Bulldings, Furnaces, Heating
mtus, Steam Eogines, Bollers, Wood and Iron Working
Machinery, Agriculturs] Implements, or Contracts for
Eoginecring Works of all kinds, will find that It pay» to
sdvertise In the SCIENTIFIC AMERICAN,

The value of the SOIENTIFIO AMERIOAN &8 An sdver-
tislog medium cannot be over-estimated. It goes lnto all
the machine and workshops In the country, and Is taken
at the principal libraries and reading rooms in the United
States and Europe.

A business man wants something more than to see his
sdvertisement in a pginted newspaper He wants clregls-
tion. 1f it is worth 3 cents per 1fne to advertise in apa-
per of three thousand circulation, it is worth §3.75 pey
ine to sdvertise In one of forty-five thousand.

We iInvite the sttention of those who wish 1o make thelr
busipess known, to the annexed rates:

Advcrmln. Agent.

Back Page, - =« S$1.00n llle] =
inside Page, = = = .75 & line /o mtof
Business and Personal, 1.00 n ll-eJ

Engravings may head advertisements st the same rate
per line, by measurement, as the letter press, Adver-
tisements must bo received ot the publication office as
early ab Friday morning to appear In next {ssue,

If anything Is ted [n the hanical line, advertise
for it In the SCIENTIFIO AMERIOAN.

1f one has a patent or machinery to sell, advertise in the
SOLENTIFIC AMBRICAN.

Address the publishers,

Munn & Co.,
37 Park Row, New York,

I OGERS' TANNATE OF SODA BOILER
Scale Preventlve has been ln ule for elghz ge

and has the ungualified approval o r of

our best engineers and sclentific men mnm claim

that it s the best preparation for the pmvenuon and re-

worn‘: ofsméc‘crm‘t‘rercd tgo :}:f blﬁ‘ o ceuu per
un end for on ** .

” 5. G. ROGERS & CO., ludhon. Ind

NN are elnﬂonod w% 0 assignm

ny whatsoever nudef Lﬂ Patest. Yor an lm-

tmement on lhulg ohkl-. Issued by the
Jnited <ulu No. X 831. lhlod May 12th

Peter B, Conningham, as the sald Patent is the oxclusive

perty of the nnd coennamm
bt s UNNINGHAM & COMPANY.
Bethlebem, Pa., hb 25, 1835,

ent of, or

OF THE

SCIENTIFIC AMERICAN,
FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH YEAR,

VOLUME XXXIIL—-NEW SERIES.

The publishors of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1575, a new volume commenced. It will continue
to be the aim of the publishers to rendoer the con-
teats of the now volume more attractive and use-
ful than any of its predecessors,

To the Mechanic and Manwufacturer.
Nop enguged (n any of the mechanical pur-

iy o

REYNOLDS & CO,,
115 EAST s’r., NEW ',‘l'.\\'lsN, CT.,

Iron and Stecl Set 8¢ n-\u\ Ihumd Hquare, and Hexagon
Head ; Maching and Cap Screws; Plano Iilmh und Lock
Fcrowu, Maching, Hridge, and Roof hou., ot Ends,

Blanka, Nuts, Washors, ¢to., of every description.
send 'for Price Lln

Address JOEN A, dUENLING S SONS, Manufsciur.

e, Trenton. N, J., or 11T Liberty 8t,, New York,
Whieels and Rope fof conveying power long distances.

h-nd for Circular,

!N(”:"\IV‘I L 'lu:‘PHcok .
Kﬁ.‘:ﬂ.‘iu."u.‘ -3

PO RTLA Nl) CEMENT

Washington D, O

A Praotlo nl Troatise on Coment furniahed ¥ uus.
. L. Mencuan® & Co,, 76 South Mt,, New York,

suits should think of dolng without the SCIENTIFIC
AxEricay. Bvery number contains from six tc ten
engruvings of now machines and inventions which
cannot be found ln any other publication,

The SCIENTIFIC AMERICAN Is devoted to the
interests of Popular Sclence, the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrinl pursults genordly ; and it s val-
unble and instructive not only fn the Workshop and
Manufactory, but also In the Houschold, the Li-
brury, and tho Reading Room,

TERMS,
One copy, ono yoar (postage included). ... 88,
Ono copy, six months (postage Ineluded).... 1,
Onoe copy, threo months (postago included).. 1,
One copy of Selentiflo Amoriean for one
yeur, and obe copy of engmving, “ Men
of Progross”. .-10.00
Ono copy of Bdonune Alnulun lor ull
year, and one copy of * Solence Record™
YT TR S Jermstaniiicas OO0
Remit by postal ordor, draft, or oxpross.
Address all lottors and make sll Post Office or
dors and drafts payable to

MUNN & CO.,

37T PARK ROW, NEW YORK
HE “Sciontific Ameriosn” is rlntod with

o 40 FPARISIIIRA SR vt




