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IMPROVED STONE-SAWING MACHINERY.

Since the discovery of the bort carbon, or black diamond,
much skill and a vast amount of energy and capital have
been expended to render it of practical value to manufac-
taring industries. It has long been known to scientists as
oneof the hardest substances in Nature; and it has beep,
and is still, used by lapidaries in cutting and polishing other
precious stones, even the white diamond. It has also given
aid to industrial science in improving the diamond drill,
and more recently to the mechanic arts, in giving us new
cutting tools for use on substances on which iron and steel
were useless, But while its value for cutting hard sub-
stances, especially stones of various texture and density,
has been known and appreciated, its practical utility has
been impaired by a difficulty in harnessing it, that is, hold-
ing it securely for effective use. A large amount of inven-
tive skill, time, and money has been expended in the at-
tempt to accomplish this, with more or less success; but the
attempts were generally entire failures, especially the at-
tempts to saw and work stone The recordsof the Patent
Office, within the last
ten years, show the
various modes and ap-
pliances to this end;
and the invention of
Mr. Branch has been
one of the most practi-
cal successes among

all such machines
The circular saw,
taking into considera-
tion its unlimited ca-
pacity in sawing lum-
ber, was considered
by most inventors as
the one to which the
diamond could best be
applied for sawing
stone. Mr, Branch’s
first patent,dated June
8, 1869, was for the in-
sertion of the dinmond
into a steel or iron
holder made in two
parts, with recesses
for the diamond, and
provided with soft me-
tal cushions for the
diamond to rest in,
These holders were
then dovetniled into
the edge of the saw
disgk, and compressed,
by & wedging device,
the diamond into the
soft metal. This saw
WAS &4 BUCCOSS 50 faras
the catting was con-
cerncd, but the dia-
mond could not be
held securely for prac.
tienl work, and the
project  was
doned,

aban-
Others have
attempted  improve.
monts on this by bra.
zing the dinmonds in
to lron or steel hold
ors: but the results were no better,  T'he soft metal cushions
would yield to the pressure of the work, and the centrifu-
gal velocity of the saw would throw the: dinmond away.
Home inventors, seeing these anpparently uncongquerable dif-
ficulties, regarded the circular saw a8 Impracticable; and
attempts were made to upply the dinmond tecth to the sash
or reciprocating snw, claiming for it greater capacivy in the
suwing of large blocks, While this merlt muy be conceded
to o limited extent, the reciprocating saw is not equal to
the clreular saw, either in quantity or quality of work per
formed; while the risk of losing the dinmond was in no wise
lesuened, oxeept by the use of o siove or cage to cateh the
recreant digmond, so that it might bo sgain reset, to be
nguin, ns before, thrown out,

Mr. J. W, Branch, the inventor of the machine herewith
Dlusteated, eladms to have sehieved the securs holding of
the dlwmwond In steol or iron holders, without the dubious
ald of soft metuls, nnd his Btone Monarch, as he calls this
sawing muchine, gives tho cironlar saw the same prominence
In relation to the stone-working Industry as in that of wood-
working,

The pecullnr manner of Ingerting the diamond into hold-
ory, nod these holders Into the saw disgks, Is fully deseribed
n latters patont dated Auguse 31, 1875; and the chief merit

of this invention is the perfect security given to the dia-
mond under any velocity whatever. The diamond holders
are simple in construction (Fig. 2), and are furnished either
in the saws completed, or in duplicate, so that any that may
become faulty, by undue pressure or otherwise, may be re-
newed or replaced. They can be inserted into the saw by
any practical mechanic, if the saw in other respects be per-
fect, without his having the skill to set the diamond.

The mode of applying water for lubricating the saws in
work, and washing away the grit and dirt, is novel, and is
peculiar to these machines. The water is conducted through
the center of the mandrel into chambers, and through radial
orifices, A, in the saw collars on each side of the saw, caus-
ing the water to impinge upon the saw blade, and to be, by
the centrifugal force, conducted to the cut, This effects

three results: 1. Keeping the journals of the mandrel cool.
2. Keeping the saw cool and even in temperature, prevent.
ing all undue expansion. 8. Cleansing the saw from all grit
and dirt produced in sawing.

The machinery for conveying thestone is perfectly under

BRANCH'S DIAMOND STONE-SAWING MACHINE

the control of the attendant, and is provided with a slmple
feeding device, ndjustable to accommodate the yariable tex.
ture or density of the stone to be sawn, The saws are also
made adjustable relatively to the depth of eut, either on-
tirely or partially through the block, preserving a straight
line at the bottom of the eut, but allowing for moldings, ro-
bates, ete,

The table to carry the stoneis placed on n series of rollors
sot in the carriage, which provides for the easy adjustment
of the stone at right angles with the saw, so as to cut off
uny thickness required, The carringes upon which the ta.
ble is placed s also provided with rollers, fitted upon pa-
rallel V ways, and with a feed ruck working upon a feed
pinion,

It will be observed that there are no slides,and that the roller
bearings and journals are all covered, so that the working
puarts are not impaired by any scoumulation of grit or dirt,
The gaws are used either over or under the work, but pre.
ferably over for sawing large blocks and ashlar, and under
for edging, crosscutting, and sawing small dimension stone.
This range of use is due to the central application of water;
a8, by the centrifugal velocity of the saw, the water Is ul.
ways conveyed to the cut, In short, these machines sre

without complication; and a large proportion of work re-
quired for building can be finished, ready for erection, with-
out the aid of the rabber or hand labor. The saws, more-
over, run at the periphery at an average velocity of 10,000
feot per minate, which effects great rapidity and perfection
in cutting stone: the difference being due to the variable
density of the stone to be cut, varying from 1 to 86 inches
per minute, or per 10,000 feet run of the saw. The ordi-
nary freestones and sandstones are sawn Ly these machines
at the rate of from 6 to 36 inches per minute, and marble
and limestones at from 3 to 18 inches per minute, or an ave-
rage from 200 to 800 feet per day, making due allowance for
handling of stone.

The manufacturers, Messrs. Branch, Crookes & Co., have
on exhibition at the Centennial (section A 16 and 17, saw
mill), two of their diamond circular saw stone machines,
with the necessary traveling crane and facilities for hand-
ling stone. The two machines have 66 and 20 inch saws res-
pectively., The 66 inch saw contains 84 diamonds, and the
20 inch saw 60 dismonds. These machines are kept in ope-
ration, practically il-
lustrating what we
have already de-
scribed ; and they at-
tract a great deal of
attention from visi-
tors to the Exhibi-
tion.

Patented to Joseph
W. Branch, under
dates Jane 8, 1869,
May 27, 1873, and Au-
gaust 31, 1875. For fur-
ther particuiars and
for descriptive circa-
lars, address Branch,
Crookes & Co., 114 and
116 Vine street, St.
Lonis, Mo.

Melon Sugar.

Andros Island, in
the long delta be-
tween the rivers Sa.
cramento and San
Joaquin, California,
belongs to a group of
low islands that are
submerged at high
water, and therefore
not fit for culture,
But when reclaimed
by embankments they
are exceptionally pro-
ductive Melons are
u crop that never fails
in this climate, and
the factory on Andros
Island can got melon
juice from a vast area
of melon country st
small  expense for
transport, Water me-
lons with white pulp
are preferred. They
are planted twelve
fout apart one way,
and the other way six
feot apart, The leaves of the plants cover the ground and
kill the weeds before they interfore. Besides, they make an
impenotrable mulehing, which keeps the soll moist and
provents baking. The melon julee is freo from impuritios,
which make chemistry costly in boot sugar, is much less ex.
pensive, and the sirap ls deliclons, The seeds make oil, and
the rofuse I8 good for cattle, Taking account of so many
advantages, sugar from melons, though rated at 7 per cent
of the welght of the frult, instead of § per cont allowed for
hoots, costy less to make. The difference may be sot down
ag O} conts for melon sugar to 7 cents s pound for beet su.
gor, In regard to quality, melon sugar s superior. Unless
oxtra care bo used, boot sugar iy apt to have an unploasant
buggy tavor,

Lot 1t bo understood that beets can only succeed in moist,
bottom Innds, Melons strike deep root, and they grow overy-
whero on our uplands, No doubt they would thrive luxu
riantly In Jorsoy, Delaware, snd Maryland, In the sandy
soil of States South, no erop can be more cortain, and Bal-
timore would make w convenient conter for supplios of me«
lon sugar works, Our Callfornia correspondent states that
Ban Francisco sympathisos with Baltimore, and will keep
hor advisod as to the succoss of the molon sugnrannking in

adapted to meet all the requirements of straight line work,

dustry . —Baltimore Sun
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25 | being much more satisfatorily explanable by supposing

» chiefly by one side of her double brain, and that, when the
19¢ | other paroxysm shifts the responsibility to the first used

24 | tional activity of the two brains: the reason that such lives
21 | gre always double and never triple or manifold lying in the

1% | tient lives. The patient is a married woman, now about

1%
first state of consciousness and its repetitions, A, and the
ax | second state and repetitions, B,

1# | time, from the age of 17} to 204, and again from 24 to 27.

Rusian | happen in B; but in B, she has a full recollection of her Jife

Scientific Qmerican.

TWO PERSONALITIES IN ONE PERSON.

¥ The record books of the medical profession contain not a |
few reports of patients living double lives: cases in which |
there is & periodical loss of one phase of mental life and the
assumption or resumption of aunother very different one.
For example, an hysterical subject will have a fit, and on
coming out of it will be found to liave lost all memory of
the past, The mental faculties remain unimpaired, but so
far as knowledge goes the patient’s mind is that of an in-
fant. With more or less delay she will learn to talk, and
to read and work, practically beginning life again at the be-
ginning, and sometimes developing a character guite un-
like her first one. The physical basis appears to be the
same; but the personality is entirely different, with differ-
ent temperament, different habits, different tastes, and so
on.

Matters will continue after this fashion for an indefinite
period; and then the patient will go into another fit, emerg-
Ing just as she was originally. All the life she has lived
since the first fit is suddenly wiped out. She can recal
none of it; for the time her second life, and it may have
Iasted years, is annihilated, and the current of her original
life flows on as serenely and naturally asif it had never
been broken—until another fit sets her back to the end of
her second life, which she takes up again in utter uncon-
sciousness of a break in it. And so her existence alternates
between two lives entirely distinet and independent of each
other, save that the same body serves for both.

Formerly such alternations of consciousness were ex-
plained by spiritual or demoniac possession. The body was
supposed to be tenanted by two independent spirits; or the
patient's soul was from time to time ousted by some other
malignant or benevolent soul, as the tempter might indicate.
In our more scientific and materialistic days, the spiritual
hypothesis has few retainers: the phenomena in question

that the patient’s mental life has been carried on wholly or

action of that side is arrested by disease, the unused side
takes up the intellectual function and continues until an-

side. So the two lives alternate with the alternating func-

fact that we have only two independent brain lobes and
no more.

The latest case reported of this sort is exceedingly inter-
esting, and peculiar in that there is a loss of continuity in
the life only when the state recurs in which the patient’s
life began. The case is reported at length in the Reeus
Seientifique, by Professor Azam, of Bordeaux, where the pa-

thirty-four years old, and has been living a double life since
she was fourteen years old. For brevity, we will call her

At first B came on st intervals of days, and lasted for a
few hours only. Twice it was absent for three years at a

Latterly she has lived the life of B most of the time, A re-
curring at intervals of two or three months, and remaining
bat for a few hours. Formerly the transition occurred dur-
ing some minutes of unconscious sleep following violent
pain in the temples; now it is almost instantancous. In A,
the patient has always been quiescent and somewhat mo-
rose in disposition; in B, she has always been bright, gay,
and affectionate, In A, she has no memory of events which

in both states—a remarkable pecaliarity in her case, as al-
ready observed. In B, her distross, on discovering that there
have been blanks in her conscions experience, is extremo;
but the practical inconvenience of such loss of memory,
formerly great has become less with the predominance of B.
On rare occasions on passing out of B, the patient suffers a
brief period of agitation and extreme torror, during which
her knowledge is somewhat disorderesd; at other times there
is no apparent derangement except such as commonly ap-
pears in hysterical patients.

In her passage from B to A (Professor Azam remarks),
she does not emerge from a dream, for a dream, however
incoherent, is always something. She emerges from no.
thing. The time elapsed may be an hour, or it may be
months, it is all the same to her; an entire section of her
conscious 1ifo has dropped out. ** To compare her existence
toa book from which some pages have been torn is not
enough. An Intelligent reader might fill the blank, but she
can have absolutely no notion of anything that happened in
her secondary state.”

A world of curious problems and complications, social,
theological, and other, are saggested by such & case as this.
Fancy a person on trial for a crime committed in » previous
state of which no recollection remains, with no one aware of
the eriminal’s peculiarity : or & woman to find herself sud.
denly (to her) surrounded by a family of ehildren,owning her
as n mother, yet utterly unknown to her! There Is a splendid
chance for a sensational novelist, And we should like to hear
s convention of clergymen discuss this proposition: Suppose
a vietim of double consclousness to be a saint in A, and &
wretched sinner in B. Her earthly existonce terminates in
B Will the two states of consclousness be united by the
destraction of the conflicting organs of consclousnoss? Or
will two souls remain, 10 go to thelr diverse ways? Agsin,
if there is one, and only one, soul to survive, will' It be
damned for the sins of B, or saved by the faith that illu-

minated AY
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THERMO-DIFFUSION--A NEW PHYSICAL PHENOMENON
It is & well known fact that gases dilate when heated, un-
less enclosed in space of invariable volume, in which ense the
action of the heat is manifested by an augmentation of pres-
sure which increases with the temperatare. If the space in
which the gas is contained communicates with the air, the
heat determines the escape of the gas through the orifice,
more or less rapidly, but so that, at a certain instant, if the
temperature remain constant, equilibrium will re-establish
itself, at which time the pressure of the gas within will be
precisely equal to the atmospheric pressure without,
This is easily verified in the following maonner: In a
block of any porous body (Fig. 1), plaster, for example, a
2 cylindrical cavity is
Fig. 1. made, in which is in.
troduced and fastened
the extremity of an
open tube, ab. The
ouler end of the tube
communicates with a
manometer.  On the
block being heated,
equilibrium of press
ure will maintained
constant, the mercury remaining at a level in the branches of
the instrument. A modification of this experiment may be
made by substituting for the plaster block a vase of porouns
earth, such as is used in many galvanic batteries (Fig. 2),
which is closed by a
pierced cork, through
which passes the tube,
a b, connecting with the
‘ manometer; or instead of
using the ¢cork, the tube may be sealed in position by a little
plaster. The vessel may remain empty or be filled with pul.
veralent material; and whatever the form of the apparatus,

e

Fig. 2.

at —0

the results above described will always be the same, provid.
ed dry material be always used.

If, however, on the contrary, the material be moist, a
new phenomenon presents itself, which, as La Nature states,
M. Merget, of Lyons, has recently discovered, and to which he
gives the name of *‘ thermo-diffusion.” This apparatus is
the same as already described, with the difference, however
that the porous vase or block is previously saturated with
any volatile liquid. If the device is then submitted to the ac-
tion of heat, the manometer at once indicates a difference of
interior pressure, the augmentation of which depends on the
volatility of the liquid, and the temperature reached. By
employing a thermo-diffuser, 44 inches long by 1§ inches in
diameter, the interior pressure atthe limit of dark red heat
has been caused to attain that of 8 atmospheres, or 45 1bs,
per square inoh. This exists as long as the liquid is not
entirely evaporated, but ceases as soon as the evaporation
is complete, the mercury at once returning to & level in the
manometer, regardless of the temperature present The con-
ditions described as occurring in the dry vase then resume.

This novel phenomenon may be exhibited in still another
way (Fig. 8). The manometer being disconnected from the

; tube, the end of the lat-
Fig. 3. ter is plunged in water
As <oon as heat is applied,
@ﬁ.‘ e ol s e
engaged moreor less ra-
pidly. This disengagement is ultimately connected with
the evaporation of the liquid, and is uniform as long as the
evaporation continues regularly, but stops as soon as the
Iatter terminates. M. Merget indicates, as follows, the con-
ditions which determine variation in quantity of the gas
given off. For similar thermo-diffusers, unequally moist-
ened, the volume of gas disengaged varies with the propor-
tion of water absorbed ; and for different thermo-diffasers,
wet to saturation, the volumes obtained have varied around
an average of about 40 times the volume of the apparstus
employed. The velocity of disengagement, which aug-
ments as the Leat increases, depends on the extent of ther-
mo diffusive surface, and varies in like manner. It has
reached several hundred cubic inches per minute with large
porous battery vases,

M. Morget has likewise ostablished that, in thermo-diffa:
sion, it is the mol t porous periphery which is the necessary
condition of the phenomenon, and not the difference In hy-
grometric states of the gases. Two saturated thermo.dif-
fusers were placed under entirely dissimular conditions,
one being located in a thoroughly dry exterior atmosphere,
and & wet sponge being placed in the interior of the ap
paratus, the other having highly heated quicklime within,
%o that in such & case its interior air might be completely
dry. Both, being sabmitted to a feeble calorific radiation,
gave sensibly the samo disengagement of gas, If the state
of dryness or humidity wore the cause of the obwerved
phenomenon, it necessarily would follow in the exp
that the currents of gas would be in inverse 0
which was not the case. Still, even with this fact of the
porous vase being s prime necessity established, we are
vet without a satiafactory explanation of the discovery. It
can only be polnted out that the circamstancos may play an
jmportant part in certain natural phenomona.  After stody*
ing the gaseous exchanges between mmwlﬁ““
mosphere, M. Merget concludes that s plant should be re-
garded as & moist and porous system, possessing the th
diffusive sctivity proper to all similar systems under ¢l
tion of tempersture. 7 Ly

The loaves of aquatic plants, from this polunt
have considerable activity, and the quantity of
duced in the plant may reach 30 cubic lnches
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while the free extremity of the pet.
considerably beneath the surface of water ina
paratus being submitted to solar rays, near-

‘passed rapidly under the tube.  This
leaf wore a natural thermo.diffusor; and
n is purely physical in character. The re.
animals may also be a slmilar phenomenon; but
been sufficiently demonstratod to warrant an
0.

Mergot's discoyery are Interesting both
m n physical point of view, and in that they tend to ex-
n offects of which the causes are ws yot undotermined.

%:N‘WM' besides, the mutual intordependence of
welonces, the domains of which formerly appeared absolute.

e ————ttr——
PRACTICAL INFORMATION FOR PRACTICAL MEN.

The leading articlo of the Jouraal of the Fronklin Insti.
tute for August begins with the positive assertion that the
general idea that practical information, usoful to u practical
mun, can bo made interesting or instructive to the ordinary
reader is an altogether erroneous one.  And aftor n six-page
amplification of this disconraging thesis, baved on the half
century's experience of the Journal, the writer closes with
the sweeping remark that there is an incompatibility, now
and for all time, between practionl and popular Information,
Bearing in mind the warning of an Ameriean humorist:
“Don't never prophesy unless you know" : we would not ven.
ture to contradict the Journal with regard to the possibilities
of **all time ;" but for the time that now is, we do not hesitate
to say that there is no such incompatibility. And farther, an
expression of thirty years in trying to meet the popular
demand for practical information has given ux an abiding
conviction that, as in the past, so in the future, in a yearly
increasing degree, practical information useful to practical
men will more and more be desired by intelligent readers ;
and the success of periodicals devoted to Science and the
arts will hinge more and more—as sciontific thinking in-
ereasingly provails—upon their presenting prowmptly, clearly,
and sensibly the very information which the Journal nsserts
to be so essentinlly unpopular, that is to say, practical in-
formation really and truly considered. The lmpossibility
of making attractive to the general reader the stuff which
the Journal describes as alone worthy of that title, we
should not think of doubting. The Journal has sutficiently
demonstrated that it cannot be done. We doubt whether it
conld be done even for the ludicrously limited class of men
to whom the Journal would apply the term practical ; in its
own words, a few specialists, each of whom ‘‘ must have
acquired, in the course of his practice in some particular
direction of knowledge, enough to have compelled him to
have learned its ‘science,’ regularly and methodically, to
have investigated by his reasoning faculties and founded
himself upon principles and not on half-comprehended

© facws,"

The definition is not very grammatical nor very clear ; but
we gather from it, and from subsequent remarks, that the
practical man must not only be a specialist in scientific in-
vestigation, but one so furnished with all that has been
accomplished in his particular depariment that no informa-
tion ean be practical to him unless it is wholly original and
presented along with the most thorough and elaborate rea-
soning and formul® that may be required for its support
and demonstration. ““It is the progress and advance of
the arts and sciences, not the arts and sciences themselves,
that the practical man needs information about;” and the
meothod approved for the presentation of such additions to
** practical” knowledge is the dryest and most elaborate
possible, albeit the investigation is *‘ tedious,” the discus-
sion ** recondite,” and the concluding results *‘ unintelligi.
ble, almost incomprehensible, to any others than practical
men in an extremely limited kind of practice.”

It is not surprising that the Journal finds an incompati-
bility between such information and popularity: but it i
surprising to find an editor of intelligence coolly assuming
that such information exhausts the limits of the practical,
and that no man deserves to be called practical who does not
delight in it. The position is sufficiently absurd to be gro-
tesque,

P —

WORKMEN AND THEIR INSTRUCTORS,

A hammer and a chisel are two very simple tools,and surely
it seems there can be no great mystery in the use of two
such implements; but a foreign language,or the groundwork
of a whole science, can be learned in far less time than it
takes to learn to chip a piece of metal an inch long so
80 smoothly upon its surface that the chipping marks can-
not be felt. The reason for this difference Is simple, and
lies in the fact the langusge or science has teachers who
are masters of their subjects, and who make those studies
the work of a lifetime : whereas the mechanic has as a rule
to work out the whole problem for himself. It is as ridica-
lous for a man whose ten or fifteen years’ experience has in-
cluded the principles of construction, mathematics, me-
chanical drawing, ete., to assume to teach that intricate
koowledge of manipulation necessary to make an expert
workman as it would be for a workman who had spent
hix lelsure time in reading books of science for in-
struction to attempt to instruct the scientific world ;
and this  would have made apparent long ago
but for the lack of education o common to expert work
men, und but that, g0 soon as an expeort workman attaing
the knowledge of his trade, and the skill in the use of lan-
guage which enables him to enter the arensof debate or
tuition, he censes to be & workman and becomes too often a
stranger to the workmen's iuterests.

been

Such u faint concep-

Scientific American,

ton of the real value of an unusually expert workman is
possessed by employers that, if ke possess such s qualifica.
tion only, his sphere of usefulness is limited to his practice,
and ho would search the wide world in vain for a means of
giving to othors the benefits of his skill by imparting
to them the minutis of movemonts, processes, forms, time,
spood, ote, which, combined, form that skill which is bost
known us manusl dextority. Thore never has been nor can
thers over bo a plece of oxport workmanship done that was
not governed by distinet prineiples and laws; and the mis-
fortune is that they are to a very great extent unwritten
Inwn,  Volumes are writton for the edifieation of the work.
men that had bettor far never have had existence, Can
the workman do aught but smile st the statement, given
under assumed authority, to the effect that tools for cutting
wood can bo much harder than for cutting iron, or, to state

usually employed for cutting iron”? And what are we to
think of the advico that ** the better way to make a scraper "
(for flat surfaces) ' Is to form it like a Venetian stiletto or a
boech nut "'t

Not long ngo,n statement went the rounds of the mechani.
cal press to the offect that n certain French mechanic had
discovered n mothod of reducing the dinmeters of the tires
of locomotive wheols by n process of partial immersion in
wator: whoerons such was the practice twenty-five years
ngo, and it has boen in common use ever since: principles
governing the process, together with its application to
wheel tires, having been published, together with an illus-
tration, months before in the SCIENTIFIC AMERICAN. In-
stances of this kind are s0 numerous that it would take a
volume to recite them, nor would the recital bring us any
nearer to a solution of the question of how best to impart
manual dexterity by means of instruction. Our knowledge
of practical mechanics, ns commonly applied in our machine
shops, Is crude in the extrome, and will continue to be so
until we have placed within reach of the sorkman ull the
intricate knowledge that goes to the very bottom of expert
workmanship, which information can only be obtained by
practical experiment,made by men chosen by reason of their
mechanical skill, under the directions of teachers capable of
explaining and formulating the principles and rales govern-
ing the practice of the skillful artisan.

e ——t b ————————
BORN SCIENTISTS.

The importance of the innate tastes of an individual be
ing considered in determining the choice of a trade or pro-
fession is well shown in Mr. Francis Galton’s recent work
on the antecedents of English men of science, a volume
prepared as o sequel to the treatise on “ Hereditary Geni-
us " already roviewed in these columns. Mr. Galton adopt-
ed the excellent plan of o well chosen series of guestions,

the sender.
thus questioned, and the replies which most appeal to the

should expect to find a taste for mechanics among the phys-
icists, and such is the case: the same among the mechani-
cians and engineers. The underlying cause of scientific re.
search may be traced in the repeated mention of the posses-

cases with a strong repugnance to works of fiction. More
interesting, however, is the schedule of influences and mo-
tives which urged the various individuals to follow scienti-
fic pursunits. Out of 191 people, innate taste for their call-
ing influenced 59 ; fortunate accidents (generally showing
innate taste), 11 ; indirect opportunities and indirect motives,
19 ; professional influences to exertion, 24 ; encourngement
of scientific inclinations at home, 34 ; influence and encour-
sgement of friends, 20; of teachers, 13; travel in distant
regions, 8; residual influences, unclassed, 3. The large
plurality in favor of innate taste is striking. Now take the
various callings: Out of 26 cases of physicists and mathe.
maticians, 12 had an innate taste, 1 no natural taste at all
and 7 are doubtful. Of 11 chemists, the taste of § was in-
nate, 1 not, and 5 doubtful; of 8 geologists, 7 innate, 1
doubtful ; of 24 zodlogists, 17 innate, 3 not, 4 doubtful ; of
10 botanists, Sinnate, 1 not, 1 doubtful; of 7 medical men,
2innate, 4 not, 1 doubtful; of 6 statisticians, 3 innate, 1
not, 2 doubtful ; of 5 mechanicians, 2 innate, 3 doubtful.

It is clear from this that a strong and inborn tuste for sci-
ence is both a prevailing and an enduring peculinrity of the
persons considered. A fair estimate for Mr. Galton's dedue-
tions is that out of every ten men of science, six were natur
ally gifted with a strong taste for scientific pursuits. Not
one person in ten, taken indiscriminately, possessing such
an instinet, it follows that its presence must add five fold to
the chance of scientific success,

The possession of a special taste for any pursuit is there-
fore a gift of Nature not to be slighted, and it is in fact
something to be seriously studied and its development ad
vanced

——.ttro———
EDUCATED FARMERS,

If we were asked to point out any especial fact as denot
ing beyond all others our rapid progression in knowledgoe
and in clvilization, we should select the strong tendeney
everywhere manifest to ubolish empiricism in all pursults of
life. It is not very long ngo that the physician adminis-
tered his remedies blindly, and knew less of the functions
of the heart than does his modern descendant of the spleen
and gall bladder, Moteorology, most fickle of all sclonces,
based as it is on the most changeable of all things, the
weather,has within a vory fow years made marvelous strides;
and we are certainly advancing to a point when it will be

it better, “‘tools for cutting wood are harder than those

which every selentist wus requested to answer and return to
One hundred and eighty scientific men were

thoughtful are those relative to prevalent tastes. We

sion of a ‘“desire to know facts,” curiously coupled in some

a4 easy to foretel the rain and storm of tomorrow as to re-
member the fine weather of yesterday, Evan cookery is no
longer to be the science in which unsccurately compounded
ingredients, under constantly varying conditions, sre sup-
posed by some pleasant fiction to yield invariable results

for has not & college been endowed, to educate our future
chafs de ouisinet Thumb rules in every tradeare now scouted
by intelligent working men. The world has shaped itself
into n glgantie point of interrogution; * why " is the ques-
tlon of the hour, and fuith in things earthly is confined
only to those who, like the deluded partisans of Keely and
others of his ilk, mistake ignorance of that which is possi-
ble for belief in that which is not,

Of all the sciences,none within recent ysars has so quickly
emancipsted itself from the fogs of empirical conjecture
us that of agricnlture. . Up to the end of the last cen.
tury even, people believed that air, water, oil, and salts
were the sources of plant nutrition. Wallerius, Bergmon,
Palissy, Davy, De Saussure, and Sprengel contributed dis-
covery after discovery, investigation after investigation,
but their work was scattered and little known outside their
Inboratories. It was reserved for the genius of Liebig to
unite all these fragments of truth; but it was not until 1840
that he produced his great work ** Chemistry in its Applica-
tion to Agriculture and Physiology,” and thus gathered in
concrete form the materinls which are the basis of a now
groat and rapidly growing science. It is hard to realize that
agricultural chemistry has found its application for but 26
yoars, 5o clearly are its benefits before us in tangible form.
But on the other hand this only serves to indicate to us how
vast must be the results yet to come, when sgriculture,
through the instrumentality of its knowledge,shall have be-
come in its turn as exact as its sister sciences, and as sus-
ceptible of being taught and learnt in the same manoer as
they. And to attain this much desired end, our schools and
colleges, under the guidance of far-seeing men, are doing
splendid work.

The youngest of our nniversities, Cornell, established an
sgricultural department three years sgo, under the charge of
Professor Roberts, the farm consisting of 150 acres, in not
over good condition. Upon this tract of land the whole
science of raising crops, as well us the business of managing
a farm, is taught with a thoroughness which we doubt has
ever been exceeded. Eighteen square rods of clover, forin-
stance, are set apart for eighteen different modes of treat-
ment with fertilizers. In the experiments with corn, three
rows of each kind, or of each mode of manuring, or of the
different modes of management in other respects, exterd
across the field. There are also experimental stri; 5 of oats
and wheat; and thus every method of cultivation of all the
farm products incident to our climate is practised directly
before the student, who is required personally to perform
the labor necessary in connection therewith. The results
of the experiments are carefully recorded and stored away
until pufficient shall have been gathered, over a number of
Seasons, to justify the determining of accurate averages.

Besides this, the students are taught a complete system of
accounts. Every hour of labor hired, every product of farm
sold,is minutely registered. The food which live stock con-
sumes is recorded on one side and balanced yearly by the
market value estimated by a skilled butcher. So that in
this way, the gains or losses not only of the farm as a whole,
but of every branch, are known with the utmost accuracy.
Every student is required to become proficient in this ac
count keeping. Each keeps his books separately and deter-
mines estimated yalues; and as he may seoll his own labor to
the farm, outside the time required of him,which is but two
hours and a half for two days of the week, he 1s directly in
terested in the task. Besides the farm, thereis a garden of
six acres, conducted under the same admirable system: and
in addition, lectures on practical agriculture are given four
times weekly by Professor Roberts. The Country Gentleman,
to which we are indebted for these facts, states that the
number of agricultural students is still too small, so that
there seems to be abundant opportunity for all who may de-
sire to acquire a thorough and most valuable education.
Certain it is that such instruction is most urgently needed
in this country. It has become too much the fashion for
young men to crowd into the great cities, and there to eke
out lives behind desks and counters which should be spent
in developing the vast resources of the thousands of square
miles wherein the richest soil on earth awaits the plow-
share. In the Centennial Exposition are exhibited actus!
glass.enclosed sections of prairie soil with the black unctuous
loam extending downwards far below the reach of the deep-
ost furrow. Go ook at that superb exhibit in Agricultural
Hall, and think of.the possibilities which educated farmers
cultivating sueh land might sccomplish, Think of it, stal
wart young men, who meditate coming into the city after
the present harvest is garnered, to find work where there is
none to be had. Expend your labor and means at Cornell,
Ambherst, Dartmouth, and other like colleges, and obtain
such an education as weo have described then; * go West,"
pre-empt your land, and start on the high road to independ-
ence and ultimate fortune.

Cry-umlccr(rl)corlm
Dr. Armstrong recontly exhibited, at a meeting of the
Chemioal Bocoty, London, a specimen of pure crystallized
glycorin,  The solidification took place while the glycerin
wig being agitated on a railroad journey in cold weather
last winter. Dr. Odling mentioned the curious fact that
hydrocyanic or prussic acid is an excellont test for the purity
of glycarin, the slightest admixture of any foreign substance
causing the glycerin to turn yellow in a short time if a little
hydrocyanic acid be stirred into the liquid,




MPROVED APPARATUS FOR LINING INSOLES OF BOOTS
~ Mr. Chiarlos Monahan,of St. John, N. B, proposes to apply
the linings of boots and shoes in s quick and perfect man-
ner by an improved machine, which wo illustrate herewith,
Thore i an upright post,to the top part of which the Inst,
B,is securely attached, A metallie guard, C,
extends aronnd the last, and ix attached to
a support, D, that slides on the upright stand.
The support, D,and guard, C, are forced in up-
ward direction, to project above the Iast, by a
strong spiral spring, D.  The pasted lining is
placed bottom upward on the Inst, and pre-
vented from sticking to the boot by the guard,
while the boot is drawn over the last, The
guard iy kept in position by its spring until
the boot s in position to be pressod on the
Jast. The boot foroes the gusrd down, and
presses tho lining firmly on the insole of the
sale, #o that it sticks to the same in an even
mapner. The boot is then taken off, a now
lining placed on the last, and the next boot
brought down, This invention was patented
through the Scientific American  Patent

Agency, July 4, 1876,

P

Powdoer for Producing Ozone.

“In order to produce artificial ozone, Mr.
Lender mukes use of equal parts of peroxide
of manganese, permanganate of potassium,and
oxalic scid. When this mixture is placed in
contact with water, osone is quickly generat-
ed. For a room of moedinm size, two teaspoon*
fuls of this powder, placed in a dish and occa-
sionally diluted with water, would be suffi-
cient. The ozone develops itself; itdisin-
fects the surrounding air without producing
cough."

Scientific American,

road of 47 miles is easy, there only being about two miles
of up grade from the mines to Spanish Fork city. The rest
of the way is down the cafion on an incline averaging 66 feot
to the milo, The highest altitude on the road is the summit
of the eafion, which is about 7,760 feot above the lovel of tho

[SEPTEMBER 23, 1876.
- -~ — r——
What a British Centenninl Judge Thinks of Us,
The London Zimen, of August 14, gives unusunl promi
nonce to a letter written by nn English judge at the Con.
tennial, which the Philadelphin Zedger copies, nnd of which
It alpo gives the substance In an editorial as follows, Cap
tain Galton, the judge, says that he saw
enough there to convince him that Ameriean
manufactures had been making remarkable

strides during the past twenty years, Captain
Galton is one of the engineers appointed by
the British Board of Trade to survey railways
and other public works before they are opened
for public traffic; and he was a British judge
in the group of railway appliences, and im!
medintely upon his return home he penned
this letter. He had previously vigited this
country twenty years ago, and during the in.
torval wo all know that American manufae-
turing progress has been remarkable, He
speaks of the great advance in our industries
as shown by the growth in the amount of conl
mined, and says that our higher wages, com-
pared with England, are counterbalanced by
the use of machinery to an extent much ex-
ceeding that generally in use in England, Ob-
serving the substitution of swel for iron rails
on our railways, he candidly remarks that the
new rails are almost all made in the United
States, and that it is not probable that Eng-
land will be called upon much longer to sup-
ply us with rails. He goes further, and,
speaking of general manufactures, says Eog-
land ean no longer expect to get o market for
her manufactures in the United States, but
she must be prepared to find our manufactu-
rers competing with her in every market to

* The attention of the writer was called to

which they have access. Mr. Galton bluntly
tells the 7¥mes that England should appreci-

the above article as it appeared in the Phila- } -

delphin Medical and Surgical Journal, under

date of May 20, 1876. For the purpose intend-

ed, it is certainly one of the best of the published formule,
but, on account of the danger attending its manipulation,
should be used with extreme caution, A prescription with
these proportions was taken to an apothecary, who inadvert-
antly used & mortar in mixing it, with the result of an im-
mediate explosion, which wounld have been attended with
disastrous consequences except for the smallness of the
qusntity employed.

In mixing these ingredients, trituration should notbe used
at all, but they should be cautiously mixed with n spatula
in small quantities ; and even then, if they should have been
reduced to & fine powder, they cannot be mixed without dan.
ger, as the mixture is liable to explode at the moment of
contact,

Apothecaries who are not deficient in knowledge are
sometimes deficient in caution, and articles published in re-
linble journals are copied and used without hesitation, and
the compounder or dispenser is brought into unlooked-for
and unexpected difficulties.

The above article is written solely with a view of placing
druggists and physicians on their guard in using or dispen-
sing s dangerous compound.—John L. Davis, in American
Journal of Pharmacy.

YV

COMBINED KNIFE AND TAPE LINE.
Mr. Glover 8. Hastings, of Unionville, Conn., has patent-
ed (July 27, 1876), a combined pocket knife and tape mea-
sure, so constructed that the handle of the pocket knife is
made available as u casing for containing the tape
measure. A circular chamber is formed at th
rear end of the handle, partly by a ring, a, and
partly by continuations, b, of the check pleces, B,
of the said handle, the ring being confined be-
tween and secured Lo these continuations. Round
& pulley, E, contuined in this chamber, Is wound
the usual tape measure, the pulley belng provided
wi b the ordinary colled spring, which tends to

maintain the graduated tape within the chamber in & man
ner too well known to need deseription.

————— et r——
New Conl Flelds In Utah,

Professor J, E. Clayton has returned from an extended
visit to the coul flelds in Wasatoh vounty, Utali, and gives
us some Interosting and valuable Information In relation
thereto: “The conl mines are the firt of the extennive
sories that streteh south through San Pete county, Thoy are
situsted in Pleasant Valley, and aro roached by Knln'g 40
miles due east from Spanish Fork station up the cabon to
the summit, and thence south seven miles to the south end
of the valley, making a total distance of about 105 miles
from Salt Lake city, 58 of which are by rail,

The wagon

APPARATUS FOR LINING INSOLES OF BOOTS.

sea. Pleasant Valley is at the head waters of Price's river,
which ultimately fiows into the Colorado, and isabout four or
five miles long by two or three in width. At its lower end,
numerous cafions put into the valley ; and at the base of the
hills around these, the coal shows in a semicircle west and
east around the valley for six or eight miles. Two, and in
some places three, beds show one above the other; the
principal one, the Hutchings, being 82 feet in thickness and
lying horizontally on the east side of the valley and trend-
ing to the south east. The region is cretaceous sandstone,
and the Hutchings shows a foot wall of light gray sandstone
with a yellowish gray sandstone roof. In the neighborhood
is but very little shale, there being no shale seams what-
over in the conl bed. N> iron is visible, although higher up
in the mountuins is seen ferruginous sandstone, which, how-
over, indicates nothing permanent.  About one half of the
bed of coul is of an excellent coking variety, the specimens
we saw, though made in & primitive manner, being equal to
the best imported. The coal beds are at an altitude of
about 7,500 feet.

The surrounding hills have fine pine timber in sufficient
quantity for local purposes, while an abundance of water is
close by. Considerable importance can be attached to these
conl fields for their accessibility, their great extent, and the
coking qualities of their product.—Salt Lake Weekly Miner.

et ——
NEW COMBINATION TOOL FOR SEWING MACHINES.

Woe illustrate herewith an ingenious arrangement of all
the tooly, used in the care and ad-
justment of sewing machines, in
a single implement. It is the in-
vention of Clara A. Rogers, of
New Orleans, La., and was pa-
tented through the Secientific
Amerisan Patent Agency, July
11, 1876, The tools combined are
n nelssors, wrench, needle straight-
ening device, throat plate mover,
sorewdriver,und measure. One of
tho handle parts of the scissors is
provided with an extension, B,
that has a square recess, a, for the
purpose of serving as a wrench,
the stocks of the scissors serving
a8 handles, The recess, a, is fur-
thor provided with a short and
nnrrow slot, b, which serves for the
purpose of straightening bent
noodles. The other scissors han-
dlo has an extension pin, d, by
which the throat plate of the ma-
chine, whother of glass or motal,
may bo readily moved without
the use of & separate tool.  Ono or both stocks of tho sols.
wors mny be gradunted to form an inoh or other measure, o,
whioh In vory handy, as the scissors are at any moment avalil.
nble; and the end of the bronder stock is made tapering to
form n sorowdriver, The whole forms an exceedingly con-
vonlent and useful tool,

—_———d O PP

Siuven discoveries have been made in the vicinity of Ar
thur's Landing, on the north shore of Lake Superior, about
200 milon northeast of Duluth, A miner dropped down up-
on wome crumbled quartz containing native silver, The rock

o

I oxpocted to yleld £3,600 or §5,000 per tun.

S ate her true position in this matter, and he
closes by urging sll Englishmen to visit Phii
adelphia, where they can see the development

of American industry, and meet the leading manufacturers

as well as the most prominent Americans of all classes,
A NEW OIL CUP.

Mr. Ezra B. High, of Reading. Pa, has patented (July 4,
1876) through the Scientific American Patent Agency a novel
improvementin oil cups, which we illustrate herewith. The
object is to furnish a constant and uniform supply of oil to
the bearing at all times. The
cup is made in two paris, A D,
which are screwed together.
The upper part, or reservoir,
A, receives a screw plug, G, so
fitted asto be airtight. The
lower part or distributing
chamber, D, is made with a
perforated screw stem, to be
screwed into the journal or
shaft box, and in the upper end
of the perforation of which is
secured & small tube, E, to re-
ceive the siphon wick by which
the oil is carried to the journal
to be lubricated. In the bot-
tom of the reservoir, A, are se-
cured two tubes, BC. The up-
per end of the tube, B, rises
nearly to the top of the reser-
voir, A, and its lower end ex.
tends down into the distribut-
ing chamber, D, so far as to be
below the end of the tube, E.
The upper end of the tube, C,
rises a little above the bottom,
@', of the reservoir, A, 80 that
any sediment that may be in
the oil will settle upon the bot-
tom of said reservoir, and can-
not flow through the tube, C,
into the distributing chamber,,
D. The lower end of the tube,
C, may be bent up into such o
position that a plug may be in-
serted in it through theair hole
or vent, F, to prevent the oil from flowing down through
the tube, C, when the reservoir, A, is belng filled, With
this construction tho ol will flow down through the tub,
C, into the distributing chnmber, D, until the lower ond of
the tube, A, is covered, which will prevent the entrance of
any more air into tho reservoir, A, and will stop the flow of
the oil until enough oil has been carried out by the siphon
wick to again uncover the lower end of the tube, B, and al-
low air to again puss up through the tube, B, In this way
tho oil will be kept at about the same level in the digtribut-
ing chamber, D, so that thosiphon wick may earry it out in
u uniform quantity. Alr, to supply the place of the distel
buted ofl, enters through the vent, I,
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As at present worked, the gold and silver mines of Japan
do not appear to bo of much value, Iron ore in ab
and the mines aro rich, Magnotic ore in sand and lump is.
most commonly used, Lead iy oxtractod in many provinces,
but in & fuulty manner and in small quantitios, M’“
the ores are very rich. Tin lx reported to be found in two

localities, and the quicksilver mines uwre not worked
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~ Mr. Frank M. Dixon, of Jefferson City, Mo., has recently
invented a contrivance for hitching a horse and fastening a
stable door in such a manner that the horse will be freed
and tho stable door opened in case of fire in the stable, and
a contrivance for sounding an alarm at the same time. The
engraving shows a transverse section of a stable having the
improved appliances. A cord, of cotton or other combusti-

ble material, is stretched along the space above the stable,
from side to side, to which the halter of the horse is attached,
A cord, C, holds the door, E, shut—say, by a chain, F, and
a padlock, G—and the door has a spring, H (dotted line), to
throw it open when the cord is released. There is another
cord, extending along the space above the stable, from side
to side, and connected to an alarm bell, J, and also having
the halter and the door cord attached;so that when the cords
are burned off by fire, the door will spring open, the horse
will be released for escape, and the alarm bell will sound.
The halter will pass down from the space above, where it
is attached o the cord through guides, K, and the door cord
will pass along through suitable guides. The invention was
patented on July 18, 1876,
e st ——
The United States Patent Assoclation,

This society meet on September 7, 1876, at the Franklin
Institute, Philadelphis, Pa , for the purpose of suggesting
means for the improvement of the patent system and the
formation of an international association for promoting uni-
formity of patentlaws in all countries. Among the mem.
bers present were Hon. J. M. Thacher, ex-United States Pat-
ent Commissioner ; Professor Hedrick, of the United States
Patent Office; W. C. Dodge, of Washington, and John 8.
Perry, of Albany, N. Y., President of the Association.

President Perry called the meeting to order, and read an
address, in which he took as subjects of consideration :
First, the importance of the patent system in general ; and,
socond, that of the United States in particular, viewed both
in respect to the development of original invention and as
Inoiting inventors to persevere in the perfecting of their
plans. He showed the benefits which have arisen from the
patent system by a review of the condition of Europe before
the patent law was recognized. 8o long as the laws of pro-
perty were neither recognized nor properly defined, there
could be little ingentive to invention or the pushing forward
of applisnces for the better comfort of mankind. Often an
individual, like Roger Bacon, would be on the eve of an in-
vention, and often for that matter did invent; but, well
knowing that his rights would be unrecognized, he failed to
mako it public. Indeed itis well known that several inven-
tions nnd discoveries of great value, which have since been
rednvented, were really made, but suffered to die with the
Inventor or discoveror from this cause, The first trace of
patent law is,he thought, to be found in the reigns of Henry
111, and Edward IV., of England, in the thirteenth and fif-
teenth centuries, about which periods the services of the
villaing or serfs gradually became less onerous and uncer.
taln,

He furthermore said : ** Patonts are sometimes character-
fzed us monopolies and even as vicious monopolies. With
oqunl reason might the possession of wealth honestly ac-
quired bo denonnced ne o trespass upon the rights of others,
To take money unluwfully Is ealled stealing ; to appropri
ate an invention Is not by some considered very dishonora.
ble. The public seem to have lost sight of the fact that the
Inventor has taken nothing which it had before; that he has
from his own brain brought into existence and perfected, at
his own cost of labor and money, a production as new to the
world, and perhaps as useful, as the gold which the miner
brings forth from the hidden recesses of the mountains,
The most bitter opposition the patent system meots is from
the sgrlenlturists,and they of all men are the most benefited
by It provisions. With the high cost for labor that has ox.
inted durlng the past twelve years, the business of farming
could not huve been carrled on without the Improved ma.
chinery that inventors and progressive manufacturers have
proyvided

“T'he importance of the patent system in general is shown
in that a vast number of artieles have been through its in.
strumentality added to the means of human happiness, of
which the latter must otherwise from necessity have been
deprived, In reference to the Importance of the patent sys-
tom In the Unitod States, the speaker argued that the his
tory of patent protection is almost coineident with our oxls.
tenco as an independont nation, The law of patents, as it
now stands In the United States, rests on the statutes of
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February 21, 1783, and April 7, 1800. These statutes have
been modified several times, yet our patent law as it now
stands is far from boing perfect, and itis in the hope of aid-
ing in correcting its errors, and in giving it & widor scope,
that the United States Association has been formed.”
REMARKS : These views are in the main sound, although
tinged with a few misconcoptions. Patents, the chairman
Assnmes, are not monopolies, but inherent rights. The
poor miner, who controls the gold that his industry brings
from the rocks, is just as much of a monopolist, he tells us,
a8 the wealthy patentes, who compels every poor woman to
pay him forty dollars royalty, for the privilege of earning
her living by means of his patent sewing maline. Such
reasoning, Mr, Chairman, will not do. The people know
better, They know by actual daily experienco that patonts
are monopolies, some of them of the most oppressive kind ;
and no sugar.coating by any Patent Association will alter
the fact. Itis because patents are monopolies of the vicious
kind, that they are valuable, and in such great demand. Of
what account would a patent be, if the psatentee were not
clothed with authority over his fellow creatures to enforce
his private demands, in respect to his patent? Of none
whatever.

According to President Perry, the miner who first discov-
ered goldin the Rocky Mountains was the natural patentee
of the entire range, as respects the precious metal. He takes
nothing that the public had before; on the other hand, by
his discovery, he contributes to the general supply of gold.
Therefore, no one but the discoverer, or the favored few
whom he permits, ought to be allowed to work at gold
mining on the premises. This is poor logic for the United
States Patent Association to promuligate.

Patents, as we have stated, are pure monopolies. They
are only tolerated and granted for reasons of public policy.
They are issued solely as rewards: for the mere purpose of
stimulating people to discover, invent, and study out new
forms of industry. The general weal is promoted by in-
creasing the number and variety of industrial arts, which
all the people may freely and equally enjoy. Instead of re-
warding the inventor by paying him a sum in cash from the
collected taxes in the treasury, the gevernment gives him »
patent, or, in other words, makes him his own tax gatherer;
and authorizes him to compel the people, by force if neces-
sary, to satisfy his demands.

The redeeming feature of our patent monopoly system is
that it effects its object, it brings out new improvements,
and is limited to & brief period. Our patents run for seven-
teen years—a short time in the life of a nation; the inven-
tions then become public property, and everybody may en
joy them, free from the annoying whip and spur of any
wealthy private corporation or patent holder. Great as are
the inconveniences of our patent system, the benefits are
amazing, and greatly exceed the drawbacks. So long as this
continues to be the case, the patent laws will stand.

A PAPER EGG CUP.
Here is a new application of that all-useful commodity,

Fig. 1.

paper, to the purposes
of table furniture. Mr.
R, M. Washburn, of
Burlington, lowa, has
patented & paper egg
cup, which, besides be-
ing a really ingenions
idea, is based on sound
theory, inasmuch as pa-
per is a non-conductor
of heat; it is elastic, so
that one cup will hold
securely an egg of any
size; and it iy molded
in corrugated form, so
that there is always a
circulation of air between the egg and its vessel, which is re-
presented in our engravings as empty in Fig, 1, and holding
an egg in Fig, 2. The same cupsmay be used over and over
again, or may be thrown
a'vay after each meal,
their cheapness allowing
of this latter disposition,
They are handy for pic-
nic parties or for persons
traveling, and ns novel.
ties for hotels, resta.
|:numa, and even private
houses. The material
may be paper, muslin, or
almost any fabrie, Tint.
od of different colors, the
cups would be quite or.
namental; or they might
worve ns & medium for
andyvertising, so that the
porson using them may
have food for digestion mentally as well ns physically. The
invention is one likely to be remunerative, It Is just such
cheap and simplo dovices which, now-a.days, are most in
demand, and produce the lurgest profit. Those desiring to
negotiate for the right to manufacture can obtain furthoer
particulars by addressing the Inventor as sbove,

—vro—— -

A SIMPLE DIVIDING MACHINE.

Among the exhibits of the Massachusetts Institute of
Technology, at the Exposition, Is a novel Instrument de.

Fig. 2.

viged by the professor of physics, to be used as s dividing
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constructed for a trifling outlay by any one who understands
the use of tools, and by its aid seales can be laid down with
considerable accuracy. It consists of two stripsof wood,
A, B, whichslide in & wooden frame, E. The ends of acord
are fastened to these strips, the cord being fastened, as shown
in the engraving, to the weight, C, which is heavy enough
to slide the strips along the frame. The slips can, however, be
kept in any desired position, by placing weights upon them.

At the upper extremities of the slips is a fork-shaped piece
of metal which is secured to the strip, A, by a pin, on which
it can turn; and & pin on the strip, B, engages the fork, al-
lowing a certain amount of play, which can be varied at
pleasure by the adjusting screw, as shown in the engrav-
ing. Anarm, F, isattached to the frame by a pin, and has
a pencil at the end, this being the marker for constructing
the scale on a piece of paper which is fastened to the strip,
B. To show the action of the instrument, suppose the ad-
justing screw is turned so that the play of the fork is (1o
of an inch. A piece of paper is secured to the strip, B, and
a mark made upon it with the pencil. The weight is then
lifted from the strip, B, when it will be slipped along a dis-
tance equal to the play of the fork, or (}; of an inch, and
a second mark is made with the pencil. Then the weight
is replaced on the strip, B, and that on the strip, A, is re-
moved, when B will be slipped along until it is square with
B, a stop preventing the fork from turning back any fur-
ther. The weight is replaced on A, the other removed from
B, a third mark made, and so on, alternately moving each
strip through the required distance, until a sufficient number
of divisions is obtained. R. H. B.

-l

NEW COMBINATION TOOL.

Mr. Lester Beach, of Derby, Conn., is the inventor of a
novel and ingenious combination tool, an engraving of which
is presented herewith. The body of the tool consists of
two parallel bars, connected at their ends, and at suitable
distances apart between said ends by crossbars, so as to
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make the tool light and at the same time strong. Upon one
end of the tool is formed a sorewdriver, A, near which is a
hammer head, B; and upon the other edge is an lee pick, C.
To one of the crossbars are attached two small steel plates,
D, arranged at an angle, so that they may be used as a knife

sharpener. Upon the other end of the tool is formed a
notched claw, E, for pulling tacks and for lifting stove cov-
ers, Upon the edge, diagonally opposite the ice pick, C, is
formed a curved finger, F, which may be used as a poker
and as a pot lifter. At one end thespace, (i, is made slight-
Iy tapering, and the inner edges of the side bars are flat-
taned, to adapt said space to be used as a wrench for turn-
ing various sized nuts. Upon theside bars of the tool are
formed division marks of inches and parts of an lnch, to
adapt the tool to be used as a rule, H. Patented through
the Scientific American Patent Agency, August 1, 1876,
3 e e

The East River Bridge.

Chief Engineer Roebling now intends to hoist a carrier
rope of 1} inches dinmoter, lustead of 1} inehes, as original-
ly intended, botween the towers of the East river bridge.
The increased weight will prevent the carrier rope from
being hauled across by the traveler ropes now in place ; and
it will have to be carriod across the river in a scow and
hauled taut botween the towers, a8 was done in the case of
the first travelor rope. ‘I'wo 1§ inohes carrier ropes will be
placed in position ; and then the cradle and foot bridge ropes
will be hung on them by pulleys. The carrier ropes are of
chirome stoel wire, and wlﬂ wolgh about 22,000 1hy,

A lul-‘o ;; lornyo“o.

The French republic has recently sent, as u gift o the
citizens of New York, a bronse statue of Lafayette, the re-
nowned soldier whoso seal in the cause of ropublicanism
brought him to this country 00 years ago, and enlisted him
in the army which achioved our independencs. The statue
has been erected In Union Square, looking down Broadway ;
and it was unveilod on Boptember 6, with appropriate core-

machine for graduating scales of oqull parts, It can be

monles, .




" possible point within the void."”

Welght of & Body inside a Hollow Sphere.
the Bditor of the Scientific American :
1 s surprised at the half knowledge shown Ly your cor:
respondents in their discussion of the attraction of a hollow
‘sphere on & body within it. Can any one name a seientific
man of repute who has repudiated it, or the demonstration
of it, which is to be found in “‘Newton's Principin”t 11 Mr.
Whitmore chooses to gont the mass which exerts the
attrsction on the body, P (see the illusteation on page 84), by
the cup-shaped fragment, B E F G C B his position is
undoubtedly correct : but the caleulation of the attraction
Decomes so tronblesome that we may well ask for a simpler
way. Newton's theorem furnishes this.

' . In a thin shell, whose section
iy the circleat AM a N A,
1ot & body, P,be found; draw
through P in any dirzetion the
Jine, BP b, and revolve around
it the line, A P a, which
makes with it the small angle,
A P B: the resulting circles,
shown in sectionat A D, a d,
will have the areas T(A B),
% (d b)",and the masses=m m {
(A B)Y, ® m ¢ (db)*, where t =the
thickness of the shell, and m =the quantity of matter in the
unit of volume: the attractions on P will equal these mass-
o4 divided by the squares of the distances from P, namely,
P B, P b, and multiplied by a constant, f, thus: Attraction
STmtf (A B)"2 mmif(db)y

PBf (P ]
But from the similarity of the very acute

at B : attraction at b ::
(& By @oF
(P B} (PO
angled triangles, ABP, dbP,webave AB:BP::d b:P b.
C(ABy_ @by
“@PF (PO
at b. That is, the body, P, will not move in either direction
along the line, BP p; and as this line may be drawn in any
direction whatever in the shell, the body at P will not
move in any direction, and will therefore be in equilibriom
at every point. To prove this for thick shellsor hollow
spheres, it is only necessary to conceive them as made up
of an indefinite number of thin ones.

Professor Olmsted has been placed in apparent contra-
diction with this trath because it was forgotten by the wri-
ters who quoted from him that the attraction of gravita-
tion varies inversely as the square of the distance, Thus,
if the body belowered half way to the center, it wonld be
attracted by a mass equivalent to one eighth of the origin-
al sphore; but as the distance between the body and the
conter of the sphere is only one half of what it was before,

and therefore attraction at B=attraction

the attraction will eqnnl(%:i-i—}:i : or in general, if the

force at the surface of a sphere, of radius r, be represented
by 1, and the portion lost in descending a distance, d, by z,

g o (R e 1
r ‘f—df

d d
'.l—a:l—; orr =;-; that is, a body lowered tow.rd the

Slil—ziirir—d.

center of the earth would lose in weight and proportion
10 its distance downward, as Olmsted says.

Your correspondent further confounds attraction with
weight when he says : “Guided by this theorem, we should
expect s hollow sphere to balance if suspended from any
Not atall. The confusion
comes from pot distinguishing between the attraction be-
tween the earth and the portions of the shell on opposite
sides of the point of support, and the slmost infinitesimal
_ntudlm between these portions and any body at this

The theorem is in fact not to be proven experimentally,
but is an inevitable consequence of the grand, often verified,
never disproved law that every body attracts every other
with a force directly as the product of its mass, and in-
versely ’u thesquare of the distance between them, that is,

m m -
r

It should perhaps be added that the demonstration sbove
given, as Newton himself pointed out, is only true when
each shell is homogeneous, though neighboring shells may
vary in density to any extent. In the case of the earth, the
curious result is found that the center of the earth is so
much denser than the part near the surface that the foree
of attraction increases st first on descending ; and so Pro-

fessor Airy's clock, in the mine 1,250 feet deep, gained 27
seconds daily. C.K.W,
Malone, N. Y.

e
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South American Birds.
To the Editor of the Beientific American ;

On the eastern shore of the Uraguay river, from Pay.
sandu to Independencia, there is an open rolling couuu:y
with frequent small ravines, most of whish are bordered
with & narrow skirt of timber of stunted growth and flow-
ering shrubbery, which makes u fine rotreat for the birds,
and also fraquently shalters the deer, South American tiger,
and wild cat, which, however, are not abundant. The hill
tops are also crownad with timber of similar growth, mak-
ing & pleasant shade and resort from the scorching sun,
Except on the hill tops and in the ravines, the country is
partially covered with tall conrse grass, which makes & fine

cover for quall and partridge.

Scientific American,

On approaching a ravine,
the first thing that attracts your attention is the hum of
the humming birds, which are of numerous different varie
ties, each bird balancing nicely on its wings while it inserts
its long slender bill and extracts sustenance from the desert
flower. Along the ravines, wild pigeons, similar to ours,
are 1o be found in plenty, and are easily bagged. Next is
the small partridge, very much like our northern quail,
which are difficult to bag on foot and without a dog, as
they will hide in the tall grass; but with a trained dog, the
sport I8 fine. On horseback, you may almost ride over
them before they will fly up They are in flocks generally,
yot they @ not huddle ; and it is difienlt to get more than
one at & shot.  But you may sit on your horse and shoot a
whole flock singly, as they soldom fly oxcept they are
flushed by a dog. The large partridges, which closely re.
semble English pheasants, are generally found singly, and
the maode of eatching these birds is rather peculiar.

They are found amongst the tall grass. The sportsman is
mounted (earrying no gun, however) and has his dog trained
to the work. He walks his horse slowly along, while the
dog hunts about amongst the grass; and when he comes
close upon the bird, the latter breaks cover, rises alittle above
tho grass, and flies off on a level, When the bird flies, the
sportsman puts his horse to his mettle and follows to the
gpot where he sees the bird alight (probably a hundred yards),
and waits the arrival of the dog, who follows at his top
speed and ruslies in amongst the grass ; and soon again the
bird Lreaks cover and flies as before, but only about hailf as
far, The sportsman and dog follow up as before, and the
bird 1s hunted out again by the dog, and divides the distance
again, and drops into the grass, pursued by sportsman and
dog, this time closing the race for life. The dog rushes
into the grass and directly comes out again with the bird
unharmed in his mouth ; the sportsman in the meantime
dismounts and receives the bird, and disposes of him as he
thinks proper. 1 was once an eye witness of such a race.
and was told that these birds never break cover but three
times, which seems to me rather strange.

Stratford, Conn. TruMAN HOTCHEISS.
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The Almuﬁen :r the Moon.
To the Editor of the Scientific American :

The moon is considered, by some astronomers, to have no
atmosphere, as you mentioned in a recent issue ; and in the
article you gave some very plausible reasons for supposing
that there may be an atmosphere of some kind on that body.
Heat, as you say, would have a great influence in expand-
ing the air to a great extent, and rendering it so rare that it
would extend out from the surface of the moon a great dis.
tance, so that its presence could hardly be detected by us,
Yet when the moon cooled, the air would be condensed, and
then be as dense or denser than our atmosphere, and could
be easily detected.

To prove that the detection of the presence of the atmos-
phere would be difficult when the air was rare, and com-
paratively easy when the same bulk of air is made to oc-
cupy a smaller space, is very simple ; for if we take a cubic
foot of air or any other gas of the density of our atmos-
phere, the refraction of a ray of light passing through it
wounld be very evident ; but, if the same amount be made to
occupy one hundred cubic feet, the refraction wounld be
very much more difficult to detect, for, according to the old
rule, ** the greater the difference of the densities of the two
guses, the greater the refraction, and vice cersa.”

Covington, Ky. Wirrtiax L. DupLEY.

T

The Direct Motion of the Radlometer an Effect of
Electricity,
To the Editor of the Scientific American

In the communication | sent yous few days ago, upon the
radiometer of Professor Crookes, I showed that the exte-
rior of the glass globe was electrified negatively when ex-
posed to luminous or calorific radiations. Having made,
since that time, some more experiments, I have discovered
new facts which enable me to explain at least some of the
motions of this wonderful instrument. The facts are as
follows:

1 took a strip of micatwo diameters (7°8 inches) inlength;
and hinving coated one of the sides with lampblack, when
it was quite dry I suspended it in a Coulomb's torsion bal-
ance, having previously electrified the metallic disk of the
balance needle with positive electricity. The blackened side
of the mica faced the electrified disk. When the needle
had come to rest I allowed the radiations from a large gas
flame to fall upon the blackened surface of the mica. Not-
withstanding the light was at a considerable distance and
had to penetrate the thick glass shade enclosing the balance,
the needle was rapidly repelled several degrees, showing
that the blackened face was positively electrified under the
influence of radiation. I then turned the strip of mica so
that the bright side faced the disk and allowed the radis-
tion to fall as before, upon the blackoned surface. This time
the needle indicated an attraction botweon the disk and the
mica, thus proving that the bright surface was negatively
electrified.

To anticipate an objection to the theory of the radiometer
which will be suggested by these facts, namely, that these
electrical manifestations are too feeble to account for the
rapid revolution of the arms, I made the following experi-
ment: | rubbed the globe geatly with a brush composed of
fine threads of glass; the eloctricity developed on the globe,
acting by induction upon the nearest mica disk, caused a
brisk oscillation. I then measured the intensity of the elec-
tricity upon the glass globe by means of the proof plan and

Bahnenberger’s electroscope. There was no indieation of

[SEPTEMBER 23, 1876,

greater intensity in this case than there was when the globe
was electrified by the radiations from aluminous or obseurs
source and tested in the same manner

From the above facts the following theory necessarily
flows as a corollary; The A g
hemisphere, A, boing nega e ’
tively electrified, as we have "/
shown, upon Its whole ex / \

terior surface, we justly con \
elude that the interior ix po /
sitively oloctrified. The le- A —— . -
misphere, B, is eloctrified in
the same way, but its inten
sity is different, the charge N\
being Joss at B than st A,

The mica disk in the posi
tion, a, with its Llackened
side tarned towards the radiant source, is electrified poxitively
upon the black and negatively upon the bright surface, as
we have proved nbove.  Ax like electricition repel and unlike
attract, the positive electricity at A will repel the arm, and
that at B, acting upon the bright face, will attract it, so that
it will necessarily rotate in the direction of the arrows,
namely, A a B, When the arm has reachod 4, the direction of
the rotation will not be changed, but A will now attraet, and
B repel, and It will continue to move in the direction B 5 A,
The direct and most ususl movement of the arms in Profes-
sor Crookes' radiometer is thus explained in the simplest
mADDer, Josern Dersavx, 8 J.

11 Rue des Recollets, Louvain, Belgium.
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NOTES ON THE RESISTANCE OF MATERIALS.

The ordinary formule and tables in technical works for
proportioning the parts of machines and structures are
based on the ultimate resistance of the material whick Is to
be employed, accompanied by recommendations that a cer
tain fraction only of the breaking load should be applied in
practice, This fraction varies from } to §, according to the
views of differentauthorities. It has been found, however,
that a material may be strained in such & manner as to be-
come unsafe, by alond that is generally less than half the
ultimate resistagce,so that some of the best authorities con.
sider that the fraction of the breaking load, or factor of
safety, should be chosen with reference to the elastic limit
of the matorial rather than its nltimate resistance. Still
more recently, attention has been directed to experiments
showing that materials could be ruptured by the repeated
application of a comparatively small Joad. It is obvious
that a rule for proportioning a machine, which provides for
safety by using only a part of the strain allowed by the
theory in which the rule is founded, is at best only a make-
shift, and is vnsatisfactory on many accounts, If the struc-
tures of the materials used in the arts were understood, so
that the effect of strains could be accurately noted, it would
of course be easy to give rules which would enable the ma-
terial to be disposed in the most effective and economical
manner. The experiments on theeffect of repeated strains,
referred to above, furnish some facts on which a novel and
interesting theory of molecular structure has been based.
Although this theory is far from being fully verified by ex-
periment, it is, to say the least, not absolutely contradicted.
A good discussion of the subject has recently been given by
Professor Spangenberg of Germany, and a translation of the
same has been published in this country, from which the
following account has been condensed.

What is commonly regarded as a solid is supposed, in the
theory referred to, to be made up of a number of atoms and
molecules, surrounded by ethereal atmospheres,and grouped
in various forms, according to the temperature and nature
of external strains. Most readers know that the theory, so
far, is in accordance with that generally adopted by scien-
tists. Perhaps it neerv can be absolutely proved, al
it has been shown to be extremely probable. Now it is
known that when a mass of metal is melted and poured into
a mold where it is rapidly cooled, it tends to crystallize in
groups, and this is regarded as the first normal condition.
Wrought iron and steel are generally rolled or hammered
before use,and this breaks up the crystalline groups and pro:
duces a fibrous grain. When a metal is subject to strain,the
grouping of the atoms will be changed,and they may return
to their former position when the load is removed, or may
take new forms, according to the amount of the strain and
the rapidity of its recurrence. The effect of repeated strains
is to break up the crystalline structure, and induce an amor-
phous condition. In changing to this state, the strain may
sct so quickly that all the crystals are not affected, and
rupture will ocour. The atoms of the body are supposed to
have a mutual attraction for each other, and the other
atoms attract those of the body and mutually repel each
other.

It soems to be sottled by experiment ns woll as theory
that,contrary to general notions, the resistance to ruptureof
a body is less, the more crystalline is its structure, and in-
creasos as the amorphous structure is produced. It is sup- .
posed that the cohesion between separate crystalline grou
is less than the cobesion of molecules n

The experiments given in connection with this theory
show conclusively that the number and duration of strains
are of quite as much importance as their magnitude. Whether
then, the theory on which this action is explained

future experiments on the streagth of materials &
directed. Possibly the United States boR:
rive some hints from Professor Spangenburg’s t1
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~ CHEMIOALS e

THE CENTENNIAL,

i ﬁi,@,‘- NG PRERCIE EXTBIT

~Tho number of exhibitors is about the same as in the
n department, but the exhibits taken together are
nterosting, we think, than those of Germany. The
good French eatalogue of their chemicals is s
 folt.  Boginning with the aniline colors, those of A,
Polrrior, Paris,aro particularly noticeable, both for quantity
“und color. One huge mass of violet de Paris (dimethylani.
1ine violet) 18 over 2 foet long and 18 inches wide. Sover.
" 0 aniline dyes are exhibited in glass fruit dishes, the
foot of each dish being wrapped with silk dyed therewith,
and oxhibiting a striking manner the difference of color
which thess dyos hnve when dry or in solation, as most of
the reds and violots form green erystals, This seoms due
to the fact, equally dificult of explanation, that they re-
floct one color and travsmit another, wherefore solution and
films are rod, thick masses and crystals green or bronze. In
addition to several aniline colors, so called, this firm exhib-
fits tho new and costly vosine in larger quantity than almost
any one else, Also specimoens of benzyl chlovide and ben-
zoio aoid made from the latter, as well as benzyl anilin,
This exhibit iy unequaled except in the German depart.
moent, where Bayer & Co. and the Berlin Joint Stock Com-
‘pany compote for the first place. Some large blocks of cor-
allin, nnilin red, oto., are exhibited by Guinon's Sons &
(Co., Lyons, us also orzulin, cochineal, picric acid, and bisul-
phite of soda. Clausenu exhibits madder root, whole, in
powder, and flour, alizarine and purpurine from madder,
aleohol from madder, and madder extracts, A. Beslier ex-
hibits the whole plant of thapsia garganica. Seyeral par-
ties exhibits dye woods and extracts used in dyeing.
(Charles Dubois exhibits o number of eyanides and other poi-
sonons salts for use in the navy, probably as wood preserv-
‘ers, including cyanides of lead and copper, sulphocyanides
of mereury, copper, and arsenic, chromate and arsenite of
meroury, ete,

Solvay & Co, exhibit both here and in the Belgian section
aset of substances to illustrate their new ammonia soda
process, namely, salt water, crude smmonia liquor, carbon-
ato and bicarbonate of soda. The analyses show the extra-
ordinary purity of the soda obtained in this process. The
oarbonute of soda contains 90°438 per cent of the pure salt,
Nay C0y), 0021 of common salt (Na C1), 000015 of sesquioxide
of iron, The bicarbonute is, of course, less pure, contain-
ing bicarbonate of ammonia to the amount of 0°42 per cent,
which is expelled along with the extra equivalent of car-
bonie acid, on heating to form the monocarbonate. Photo-
graphs of the exterior of the works are shown.

The most interesting pharmaceutical exhibit is that of C.
Torchon, Paris, contuining a huge block of chloral hydrate,
ditto in crystals, a whole guinea pig preserved by the injec-
tion of chloral, specimensof hydrosulphide of chloral, meta-
chloral, and alcoholate of chloral. In the same case is a
bottle of petroleum said to have been produced synthetical-
1y, by the action of carbonic acid and steam on sulphide of
iron :

There are, indeed, many soap and candle exhibits, a few
carbolic acid exhibits, sulphur in several forms, capsules
and pills, insect powder, glue, gelatin, and bone black; but
little of real interest to the chemist. Of ultramarine we no-
ticed but two exhibits, those of F. Richter, of Lille, and
Guimet, of Lyons. Faure and Kessler’s pan apparatus for
concentrating sulpharic acid is also to be seen in this sec-
tion.

THE BELGIAN EXHIBIT.

One of the most interesting objects in the Belgian section
is & working drawing (elevation) about 6 feet long, illustrat-
A. De Hemptinné's new method of making and concentrating
su:phuric acid. We think this process has not been tried
on a manufacturing scale, but itis attracting more atten-
tion at this moment, among practical men, than any other
novelty in this important industry. Solvay & Co., Couillet,
near Charleroi, have a better exhibit of the ammonia soda
process here than in the French section above referred to.
The other exhibits are unimportant, excepting the coal tar
colors of Max Singer.

THE SWISS EXHIEBIT.

Bindschedler & Buscli, of Basle, deserve notice for their
coal tar products, which include some remarkably large
needles of crystallized anhydrous phtalic acid, diphenyla-
mine, artificial alizarine, crystals of anthraquinone, resor-
¢in, toluidine, eosine, and ether of tetrabrom-fluorescene,
which latter is the correct scientific designation of the
beautiful eosine already mentioned. A manufacturer of
coffee substitutes, fig coffee, vanilla coffee, etc., makes
quite & display here, as does Hurlimann, who shows artifi-
cial Swiss honey. We also noticed several specimens of
phosphorus bronze, which are interesting, although not
strictly chemical

HOLLAND

The Netherlands are poorly represented in this depart-
ment; even conl tar colors are ubsent, and soaps, oils, glass,
inks, and paints, with one large pyramid of crude sulphste

of ammonia, exhunst the list, One case contains a fair
show of minerals, including s large mass of malachite, and
smaller pieces of amethyst, lapis lazuli, and labradorite
{1ncality not given). Von Ketten exhibits a powerful horse-

shoe magnet, composed of seven leaves; it is 2§ feet long,
we'ghs 83 1bs,, and will lift, he says, 500 Ibs. A series of
models illustrating in derail the effects of the cattle plague
were of particular interest, as showing the care with which
¢his subject has been studied abroad.

Scientific Qmevican,

BWEDEN.

The land of Berzoling is largely given up to ** mateh-mnk-
Ing," if we may judge from the catslogue, where no less
than 16 out of the 47 exhibitors desl wholly in safety
matehes.  Norway sends over but flve mateh makers, The
waoll known safety match of the Jonkdping's Compuny oc-
ouples n beautiful case, where wo find matches, pocket
matoh safes, igniting surfaces, and a new double safety
mateh, which it is sald ignites only on the box, and becomes
entiroly dead instantly the flame is extinguished. In the
neighborhood of this famous case are columns covered
with matches, with candles, aud with aseptine, for the pre-
servation of provisions and animal material. Bengston ex-
hibits some soda and Glauber salts,and Werner some bone oil,
in little flasks tastefully suspended to circular rings in tree
form, Kimtze & Co. exhibit several water filters, and
Almén a variety of medicated gelatin. The celebrated
Swedish filter paper, the only paper used in quantitative
chemical analysis, is oxhibited by the Gryscksbo Factory
at Falun, The same firm exhibit writing, drawing, and
printing puper, with a copy of Berzelius' commendatory no-
tice of their filter paper. We saw no filter paper elsewhere
in the exhibition, but we beliove that Germany.is now in
close competition with Sweden in that line

! AUSTRIA,

We were disappointed to find that Austrin had not
thought it worth her while to send over anything but soap
and candles, Ozokerite, or mineral wax, seems to be the
staple production of certain parts of Austrin, Gallicia more
especially, and all the changes are rung on this one sub-
stance to the exclusion of more interesting products, F. A.
Sarg, Son, & Co., Liesing, near Vienna, have a large white
tablet, nearly 20 feet long and perhaps 12 feat high, made
of blocks of stearine with a yellow border of wax, and their
name and place of business in large letters upon it. This
firm exhibits oleomargarin, milly candles, and candles of
paraffin and ozokerite, an interesting collection of fatty
acids both solid and liquid, glycerin, wax, ete. Another
handsome display is that H. Ujhely & Co., Stockerau, fancy
wax in great variety. G. Wagemann exhibits refined min-
eral wax and petrolenm; and Paul Dobel, Boryslaw, Galli-
cia, exhibits the crude ozokerite in its natural state as well
as the melted and refined article,

More of a truly chemical nature is the exhibit of anthra-
cene, alizarine, sulphanthraquinone, and its sodium salt, by
Przibram & Co., Vienna.

The royal-imperial director cf the Idrian mines sends a
set of minerals and products such as cinnabar,uranate of so-
dium, potassium, and ammonia, oxide of uranium, and the
like.

Chemical glassware of the latest and best forms is
sent by Lenoir & Forster. Small sets of chemical and phy-
sical apparatus for national schools comes from A. Kreidl,
Prague. The entire collection consists of 76 different arti-
cles and reagents, and costs, including packing, 53 Austrian
florins (about $£26) in Prague. This complete set, as the cir-
cular calls it, seemed to us quite incomplete, and, like most
little sets of this kind, almost useless either for the instruc-
tor or learner. The general display of Bohemian glass
ware, of course, is extremely elegant; but a description of
it would out of place here

In an out-of-the way corner is a small horizontal case,
occupying scarcely two square feet of space, and seldom no-
ticed by the visitors, containing a new kind of confectionery,
exhibited by Josef Gobetzky, Essegg. It differs from
most articles of this nature in that it contains a tasteless
salt of quinine, said to be the tanoate. It is probably the
same as those made by Rozsnay, in Arad, and described
and endorsed by Dr. H. Hager in his Pharmaceutisches Cen-
tralhalle. The latter analyzed them and found that each loz-
enge contained 007 grain of hydrate of quinine in the form
of tannate. The chocolate pastilles contain about 0'03 grain
of hydrate of quinine. If they are really all that is claimed
for them, tasteless and yet therapeutic, we hope to see them
introduced here,

ENGLAND,

Like those of the Austrian goction, the English chemicals
deserve but brief notice. Sodu ash is the staple, and all the
possible changes are rung on it, nor are we surprised at this,
for this is England’s leading industry. Some firms send over
chloride of ealeium, sulphur, and starch: one firm sends a
bust of Linclon made of ozokerite, The Price Candle Com
pany exhibit a large number of photographs of the fatty
acids, showing the effect of admixture with varying quan-
tities of other acids or of paraffin, Dr, Siemens exhibits a
model of his regenerative gas furnace, Some beautiful irides-
cent crystals of chlorate of potash are shown by the Green-
bank Alkali Company. The finest display of rarer chemi-
cals is that of T, & H, Smith, which, like many others, are
not down in the official catalogue. They exhibit a large
cake of caffeine, and smallor quantities of codein, oryptopia,
apomorphia, muriate of thebais, citrate of caffeine, othor
rare alkaloids, and thebolactio acld, an acid discovered by
Messrs, Smith and obtained by them from the mother 1i-
quors of morphine, It Is possible that it is really nothing but
ordinary lactic ncld,

— B
Importance of Well Seasoned Timber for Carriage
Bullding,
Lumber for bodies and gearings, including ash and pop-
Iar for the former, and hickory for the latter, to be proper-
Iy seasoned should be nicely piled in the shado, and pro-
tected from exposure to wet weather, The cross slats be.
tween the boards should not excoed four feet in distance
apart, so as to prevent the bosrds from warping out of thelr

original shape,
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Bonrds, ns a general thing, check in at the ends, very
often several inches, and gometimes & foot or more. and, of
course, the lumber at that purt is thereby rendered unfit for
use, But to prevent this being n serious difficulty, it issim-
ply necessary to placo the end slats as close to the edge of
the ond us possible. Now, it is very obvious that moisture
will be retained at the slats more than on the paked parts
of boards; the result is that the boards do not shrink so rapid-
ly at the slats ay they do awsy from them; and consequently
the boards remain whole and do not become wavy.

It is gaid by those who profess to know something about
wood that, if you set timber upon one end, it will season
quicker than it will if laid down. That is very likely so,
and if 8o it may be caused by the fact that the sap or mat-
ter ejected ascends through the pores of wood set upon one
end, without any hindrance, while it could not so readily if
laid down, It is seen that fibers of the wood are longitndinal
conneetions, and all the substance to be ejected colleets be-
tween these connections in the pores, running from one end
of the wood to the other, and flows out in the same direction.
That is why the transverse expansion or swelling of wood
is great, while its increase in length is hardly perceptible,
when the pores absorb water,

Bodies, to be durable, should have the stuff in them high-
ly seasoned, but not have it cooked too much by suspending
it over a stove, so as to deprive it of the requisite substance
and render it brittle. Cooking panels, as just described,
brings them in such a condition that it I8 impossible almost
to get them solidly glued on the frame without checking
them at the ends, and at the same time they are lisble to
be split in two.

All that panels require after they are thoroughly seasoned,
after fastening them to the frame, is to take out the damp-
ness by warming them ; and the frame does not need any
thing more. But proper seasoning is & requisite.

No matter how well developed constructiveness may be in
a body maker, or the other faculties that aid him, or how
experienced & mechanic he may be, even if he can make
bodies without any person being able to discover the trace
of a joiny, if the stuff is not seasoned before it is put togeth-
er, the body will not, cannot, stand.—J. W. Daron, in the
Hub

A e ——

THE AMERICAN SOCIAL SCIENCE ASSOCIATION.
A largely attended meeting of this body took place at
Saratogs, N. Y., during the week ending September 9, and
many papers of value and importance were read. Among
the most prominent was one by Mr. Edward Atkinson, of
Boston, Mass., on

THE RELATION OF CAPITAL TO ANNUAL PRODUCTION AND
SUBSISTENCE.

He commented on the outery for cheaper transportation
by stating that 500 Ibs. of meat and grain constitute the full
subsistence of an adult man for one year, and it cost to-day
but £1.25 to move a quarter ¢f a tun or 500 Ihs. from Chica-
go to Boston, less than one day's wages of & good mechanic.
In this low cost it would be difficult to find evidence of the
rapacity of the railway monopolists. So far as the people
of Massachusetts eat bakers' bread, it costs them more to
move the bread from the bakers'oven to the moath of the
consumer than it does to move the flour from the wheat
field to theoven. There are, doubtless, grave defects in our
railway system, but the fact must not be ignored that thoss
special corporations, against which the most urgent charges
of monopoly have been made, are the ones that do the most
service in distributing the largest quantity of product at the
least relative cost to the community.

The remainder of Mr. Atkinson’s paper, which was too
long for publication ia extrnso, was chiefly devoted to the
capital and labor question; and it closed with & vigorous at-
tack on the greenback form of money.

Mr. H. R. Hayden read & paper on

LIFE INSURANCE AS A SOCIAL FORCE,

in which he pointed out that a sound system of insurance
effects a distribution of the loss which afflicts relatives when
premature death occurs, and which averages human life as
far as the well-being of the survivors is concerned. He
complained of the laws affecting insurance in many of the
States, stating that they gave advantages to the dishonest
and so destroyed public confidence.
Mr. Nordhoff read a paper on

THE INDUSTRIAL AND SOCIAL CONDITIOX OF THE SOUTH.

a question which can hardly just now be kept elear of poli-
tics; and Mr. Nordhofl's essay dealt chiefly with the subject
05 it shows the difference between republican and demo-
eratic misgovernment.

Professor Dwight read a paper on

LEGAL EDUCATION IN THE UNITED STATES,

in which he contrasted the position of the lawyer in this
country with his status in England. In thelatter country,
the lawyer confines himself to one branch of the profession,
and obtains an accurate though limited knowledge ; but here
the lawyor propares himself in each department of profes-
sional labor, and obtains breadth and comprehensiveness at
the cost of procision and acouracy. He furthermore advo-
cated reforms in the system of college examinations, and an
increaso in the opportunities for students to acquire sound
learning and & high sense of professional honor.

—t

CLEANING Brass INLAID WoRE.—Mix tripoli and linseed
oll, and dip felt into the preparation. With this polish. 1f
the wood be rosewood or ebony, polish it with finely pow-.
dored elder ashes, or make a polishing paste of rotten stone
a pinch of starch, sweet oil, and oxalic acid,” mixed wm;

water
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A NEW STEAM ENGINE.

Messrs. Eli James Smith and Benajah Mason, Jr., of

North English, lows, are the inventors of the novel steam
herewith illustrated, which was patented through

the Sclentific American Patent Agency, August 1, 1876, The

cylinder consists of two flanged sections, which are bolted

to a central partition, . A valve, a, is placed in & slot cut

in the head, C, and is pivoted at 5. D D are pistons, which

are placed upon a piston rod, E, the distance between them

being a little more than the length of the stroke and the

thickness of the central head combined.

The valve, a, is enlarged above the pivot,

b, so a8 to engage with the bosses on the

pistons, D D, at the end of every stroke,

being moved by each pisten in alternation,

opening the supply passage, ¢, and the ex.

haust passage, d. The lower end of the

valve Is continued outside of the cylinder,

and formed into & handle at ¢, The cylin-

Scientific Qmerican,

as 1847,

During the present yoar the invention has been test
ed by a board of naval officers, and its adoption in the
United States naval service strongly recommended. It has
already boen adopted in the English navy, and is employed
on nearly all the British merchant steamers which enter the
port of New York. From the owners of these last the in
ventor recelves no royalty, nor do the former in any wise
make return for the benefits they enjoy, preferring to avoid

i

der, A, is mounted on sultable supports,

,,:__};

and the piston rod, E, is connected with &
erank and fly wheel in the ordinary way.
Steam is tagen throogh a pipe, F, and
through the open port, foreing the piston
away from the contral head, the piston re-
mote from the head following, of course,
until it strikes the enlarged portion of the
valve, throwing the valve over, and allow-

Sickels first bogan experimentiog npon the subject as early
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of the time devoted to the examination of the (

ontennial
Exposition, than in making jum such studies ax this. There
are other original machines—notably s model of the first
sewing machine made by Saint in the last contury, beside
Elins Howe's original device—which would form j talle

subjects for further examination of the same nature

—— et —
A Plea for Inventors,

Of all the mental efforts requiring imaginative constrae
tion, none is more difficult than that which is required 1o de
velope a new mechanieal movement, or orf
ginate a new plan-mode or mechanienl prin
ciple. The faculty of inventing depends
more upon natural endowments, or rather

instinetive intelligence,
and experience,

than upon eduecation

Experience only serves 1o
inventor with the
any line of in-
and education assists in giving com.

familinrize the wants or

deficlencies in particular
dustry,
|||'-h'n--nu to the c-nn-w'pliun : but the concep.
tion itself is a matter entirely independent of
either, and is just as apt to be suggested by
an {lliterate and inexperienced person as },'y
one who has spent years in studying and i;;.
vestigating the matter: in fact more o, be.
eause education and experience are botl the
results of study and long familiarity with ex.

isting devices, so that they, to a cortain ex-

ing the steam to enter on the other side of
the central head, forcing the piston toward

tent, incapacitate thelr possessors from look-

the end of its stroke. At the same time

ing beyond the boundary of their experience
and teaching. Upon the principle that ** fools

the lower part of the valve opens the ex-

rush in where angels fear to tread.” the i1i.

baust port, allowing the steam to escape
through the passage, d. If it is desired to
reverse the engine, it is only necessary to
move the valve, by means of the handle, ¢,
at the proper instant, when steam will be
admitted on what was before the exhaust side of the central
head. When the engine is made vertical the upper section
of the eylinder is made a little larger than the lower one,
to componsate for the weight of the pistons.
-
THE ORIGINAL STEAM STEERING APPARATUS.

It is very rarely that any invention survives a period of
half & dozen years without being made the subject of so
many improvements and modifications that, in the end, it
often happens that little or none of the original device re-
mains. We know of no exception to this rule more remark-
able than that of the steam steering apparatus in which
steam, for the first time, was used to operate the rudder of
a vessel This machine, in its present form, is practically
jdentical in operation with the first tangible outcome of the
inventor's thought. The lapse of 25 years has worked no
notable change in its mechanism ; and the first apparatus of
the kind ever built—an engraving of which as it appears at
the Centennial Exposition is given herewith—compares in
every way favorably with those of most recent construction,
despite the fact that the latter embody mechanical refine-
ments not found in the early model.

The inventor of this edvice, the importance of which is
now recognized the world over, is Mr. Frederick E. Sickels,
already one of the most famous of American inventors
throngh his origination of the well known Sickels cut-eff,
The control of the rudder is secured by operating the valves
for the admission of steam to the cylinders by a hand wheel.
The rudder is thus compelled to follow the motion of said
wheel, which is similar in form and mode of operation to
the ordinary helm. BSuitable discon-
necting and connecting gear is pro.
vided, whereby the steam' apparatus
can be thrown out of action and the
helm worked by hand in the usual
Way.

Apart from its serving as evidence of
the non-alteration of the device from
its original form, the apparatus at the
Exposition is obviously possessed of
much historical interest. It was used
by negro pilots in the South previous
to the war without the slightest fail.
ure in its operation; then it was exhi.
bited in the Crystal Palace, in this
city, in 1853-4. It was next putaboard
the steamer Augusta, running between
Savannah and Fernandina, on a route
extremely difficult of navigation by
single engine steamers on account of
crooked channels. It was, when thus
located, submitted to the severe tests
of heavy gales and rough seas, with
out any impairment of its efficiency
taking place. When the war broke
out, the Augusta was brought to New
York, and the machine was removed
and sent to the London International

Exhibition of 1862. There it attracted
great sttention, and a medal was
awarded it; and from this time the
machine, of which itis the prototype,
has gradually been creeping Into use,

A model which is exhibited at the
Centennial beside the large machine,
Mr. Bickels states, is prior in date to
any attompt, in books, drawings, or
models, to devise a powor.steering ap.
paratus, It appears furthor that Mr,

THE SBICKEL

Fig. 1.-SMITH & MASON'S STEAM ENGINE.

Fig. 3.
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doing #o by taking advantage of the fact of these vessels
being under a foreign flag.

Those visitors to the Centennial, who may make an inte-
resting study of the original machine, will be enabled to
judge of the absence of improvements and the perfection of
the original model by comparing it with a recently con-
structed and finely made apparatus of the same description
exhibited by the government in the United States building.
To the student of the rise and progress of American inven
tion we can suggest no more profitable expenditure, of a part

8

terate inventor will investigate mothods and
plans which many an experienced artisan or
workman would not entertain for a moment,
simply because they do not possess that ims-
ginative construction necessary to give the
new creation mental existence, and because their teaching
and experience do not include the new idea. Thus many of
our most important and most novel inventions have been
originated and developed by persons entirely devoid of tech-
nical knowledge and experience in the field of mechanics to
which their inventions belong. Accident, circumstance, and
necessity all contribute to the discovery of new prineiples.
Sometimes, however, we find the skilled and educated me-
chanic possessed of the inventive faculty, and when this is
the case he proves a “ world mover.” Such was Ericsson,
who did more to develope the engine and strengthen the
navies of the world than all otherinventors combined. Sach
was Morse, who, with a skill and learning which was admi-
rable in its completeness, adapted and perfected the tele-
graphic system with such precision and judgment that to-
day it retains the principal featuresthat he gaveit. Such
were Hoe and Colt, and other inventors whose memories the
civilized world hold in reverence.

All patents are not productive, neither are all farms; all
men are not rich ; all mines are not bonanzas; but if we were
to strike a balance sheet we would find that the proportion
of the profitable and unprofitable patents correspond in a
like ratio with the other profitable and unprofitable enter-
prises which men undertake.

When we consider the vast number of patented articlesin
the market, many of which are covered by & number of pa-
tents, we will realize that the work of the inventor is very
often profitable. There is scarcely an article of human con-
venience or necessity in the market today, that has not at

STEAM STEERING APPARATUS AT THE EXHIBITION.

sometime or other been the subject of a patent, either in
whele orin part, The sale of every
such article yields the inventor a pro-
fit. If we purchase a box of paper
collars, a portion of the price goes to
the inventor; if we buy a sewing ma-
chine, the chances are that we pay a
royalty to as many as a dozen or fiftecn
inventors at once. Indeed the field is
80 vast and the number of profitable
patents so great that it would be far
preferable to undertake a rocapituls-
tion of those patents which are not
profitable than those which are.

The universal sentimont is that ge-
nius is its own reward; and in orderto
give effectiveness to the sentiment, the
person who possesses genlus in any
branch of industry is allowed to set
his own price upon the result of his
Inbors, Itis therofore but a just re-
cognition of the services of the inven-
tor that he be allowed to provide for
his own wants from tho benefits which
ho confers upon the public. The artist
who produces apletureof unususl me-
it can find purchnsors for it at a fabu-
lous price. Tho stage actor who can
draw crowded houses can demund and
rocoive for a single performance what
would be & year's salary for an ordina-
ry workman ; and the lawyer that pos-
sossoes the fuoulty of swaying the minds
of n jury by his eloquence can de-
mand and recelve whatever sum of
money ho desires for his sorvices; yot
the labors of the inventor yleld more
substantinl results, and benefit man.
Jkind more than all these combined, He
{8 the sapper and miner who propares
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the way and overcomes all ourmechanical difficulties; in fact,
he furnishes us with the honey, while we are the drones in
the hive that derive benefit from his labors. Give credit;
then, where credit is due. The inventor is the world's bene-
factor, and as such we take off our hat to him.—Mining and
Scientific Press.

011 of Orris Root,

Orris root owes its use during more than two thousand
years chiefly to its fragrance, which, curiously enough, does
not belong to the living root. Its slight and by no menns
aromatic smell is first developed into the agreeable perfume
after drying, without doubt in consequence of changes of
a chemical nature, concerning which at present our know-
ledge is deficient, When the dried root stock is submitted
to distillation with water, eventually there appears upon the
water a orystalline odorous matter, which is justly prized in
perfumery and is specially prepared by some of the larger
distillers. Butthe yield is very small, only about 1 part per
1000 of the orris root used. The product is of a yellowish
brown color, of the consistence of a firm ointment, and pos-
sesses the charactoristic odor of orris root.

-
A P —

THE HONEY BUZZARD,

The honey buzzard is one of the falconida or hawks, and
is known to natural historians both as falco pernis (Cuvier)
and faleo apivorus (Linnwus). It is known throughout Eu-
rope; and speci-
mens with a
wing measure-
ment of 50 inch-
©s are on record,
but commonly
20 or 23 inches
is the extreme °
width from tip
to tip. The head
is always gray,
and the eyes, as
well as the feet,
are yellow. The
talons, bill, and
cere are black.
The plumage on
the upper por-
tion of the body
is brown ; be-
neath brown and
white mingle in-
discriminate-
ly, while the
tail, which is
long, is marked
with transverse
nsh-colored bars;
the toes are only
half feathered.
In the female the
plumage is simi-
lar in color, only
very decisively
spotted.

The honey buz-
zard breeds in
trees ; the eggs
are two in num.-
ber, color gray,
with obscure
spots, An egg
collector came
across a nest of
one of these
birds while in
pursuit of his
hobby at Sel.
borne, England,

Scientific Jmerican,

Anhblshop of Baltimore, for several thousand dollars, and
the trustees of the poor of the eity and county, Among the
bequests are two patents, dated January and April, 1821, to
Dr. Giraud for ““ a discovery in mechanism, consisting of a
very simple machine of considerable power, for the use of
steamboats and other machinery requiring the applieation
of great power. The patent is termed the handle or cylin-
drical machine, and the machine carries In itself its ful-
erum or point of support,”  He algo boquenths his right in
a digcovery of a specific or medicine for the prevention or
cure of yellow fever, plague, and malignant and pestilential
fovers. The deed saysits eminent virtues have been proved
by three years of operation and trial by order of the govern.
ment and medical faculty of Havana, Dr, Giraud's memoir
on this subject was published in 1825 by Willlam Wooddy,
Baltimore, The specifio conslsts of two lNquors, lmpid,
tasteless, and inodorous; they are nelther purgative nor
emotic, but recall the secretions through the proper emune-
tories, and the crisis takes place by perspiration, ete,

The composition of the liquors, he says, cannot be discoy-
ered by chemical analysls, and thelr discovery was the result
of the study and labors of one third of his lifetime, The
government at Havana was to have given him, the deed
states, $120,000 for the discovery; but the commotions in
Spain and the death of Governor General Mahy Interrupted
the negotiations. Hesays he desires the secret to be sold by

the trustees for his helrs to some government, and for that

In the nest he

found buat one

ogg, which was

much  smaller

than thaf of the faleo apieorus, not so round, and dotted at
oach end with small red spots, being surrounded in the cen
ter with a broad blood.marked zone.

It must not be supposed that the food of these birds is
restricted to honey, which only forms its dessert; but they
devote attention to small birds, Insects, and reptiles, as well
as “rats and mics, and such small deer,” and have boen
known, says & writer In the Young Fancier's Guide, from
the pages of which we select the engraving, to purloin the
eggs of other birds

.t —
A Curiosity In the Haltimore Record Office,

Inthe course of the examination of titles in the record
office to the ground comprised in Federal Hill Park, which
will involve & good deal of labor yet before rom]vlt'llun,.\ll’
Warfiold T. Browning (assisting the city examiner, Mr, Hen
wler) yesterday came upon a deed which excited remark
among the persons in the office for some curious matters re
forred 1o in It. The paper is a deed of trust in the nature
of & will from Dr. John James Glraud, who resided on South
stroet, and owned a part of the Federal Hill ground, convey
ing all his property to John 8. Tyson in trust for the wife,
helrs, and logatees, of Dr, Giraud, The deed was executed

March 16, 1884, but Dr. Girsud did not die until 1837
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manner that each of the different parts thereof may be pro-
perly proportioned and arranged with reference to the par-
ticular function which it in designed to fulfil. When this
is done, and the work completed, its useful mission has
commenced, and inventive talent or skillful instructors need
not be employed upon it, unless it should be to modify or
add further improvements. Yet, however complete in it-
welf, or however effectually it may perform Its work, it is
not endowed with the faculty of self-preservation, and, un-
loas it bo properly eared for, will be subject to numberless
accidents and injuries, involving ‘not only its own immedi-
ate or ultimate destruction, but, in many instances, the loss
of life or limb to those employed in its operation, This ne-
cessary care requires, not the expert mechanic or profession-
al skill, but kimply the exercise of common sense, It is by
prompt attention to little things that the maximum efficien-
cy and durability is attained, with properly designed and
constructed machinery. When the bearings of shafts and
the spindles are not oiled sufficiently, not only does the in-
creased frictlon require a greater amount of driving power,
but the bearings are roughened or destroyed in a proportion-
ate degreo, When the caps of journal boxes are left too
loose, the journal wabbles, and, if there is gearing attached
to the shaft, its teeth are badly worn out of shape; while,
if the caps are screwed down too tight, the oil is forced out,
the journal heats, and both the shaft and bearing are soon
rendersd worthless. These matters are of no small mo-
ment, and the ag-
gregate loss re-
sulting from in-
attention to them
is very great. It
is not confined
alone to the ma
chinery of mills
and other manu
facturing opera
tions, but occurs
in a very much
greater degreein
machinery em

ployed in agricul-
ture. Many a
thrasher, horse
power, or har
vester has been
branded of bad
construction, and
been premstare-
ly disabled, when
a few drops of
oil, or one or two
turns of the
wrench, were all
that wererequired
to set things to
rights. Many oth.
er items might
be mentioned, in
which attention
to little details,
requiring only an
application of or-
dinary common
sense, will guard
against great
and unnecessary
waste of power
anddamagetoma.
chinery;but these
are sufficient to
illustrate the al.
most self.evident
proposition that,
while talent is re.
quired to origi-

HONEY BUZZARDS AND THEIR PREY.

purpose, for the first time, writes down the composition of
the recips. Should any other person, as s not impossible in
this age of sclence and chicanery, be found possessed of the
recipo he isto be treated as & fraud,and the trustee is suthor
ized ** w prosecute him with all the rigor of the law.” The
doctor estimated the amount to be realized from the sale of
his patonts at $60,000,and directs that out of that sum §6,000
shall go to the archbishop and $3,000 to the poor. His san-
gulne dreams of profit from this souros were not realined,
however, no government being found to purchase the patent
for the specific; and now the missing Ingredient is the

money that was expected.— RBaltimore Sun.

et —

The Care of Machinery no Mystery.

nate, and practi.
cal knowledge to
construct machi-
nery, its most ef
ficlent oporation, and the profit in its use resulting there.
from, can only be secured by bringing to bear upon its ma.
| nagement the plain, ordinary principles derived from every
| day observation and experience.
—— ———ettreo— -
Etehing on Glass,

M. E. SBolgwart has Iately given some interesting particu.
lars about etching upon glass,

Since fluoric preparations have been produced at reasona-
ble prices, the decoration of glass by their means has stead.
ily made its way. Etched glass Is now to be found every-
and glass etching runs glass cutting very hard. It
is very oasy to understand that well etched objects appear
sctunlly more beautiful than those which have been cut,

where,

The Mill Stone,n monthly journal published at Indianopolis,
Ind., one of the many good papers printed In the interost of
special trades at the West, gives to its readers the follow- |
ing sound advice on the watchful care nocessary in oporat- |
ing machinery :

To correctly plan and dovise improvements in machinery |
involves the exercise of a considerable degree of original |

. :
genlus; and to fully develop such improvements and to bring

them into the most practical shape, requires, in addition to
this, the application of scquired knowledge of the construe-

Among the legatees was Right Rev. Ambrose Marechal,

tion of the machine or mechanical combination, in such

The cost of production Is cheaper; and since M. Hock, a
Viennese chemist, has given us an olaborate work upon the
techuies of glass etching, the ditficaltios attending this kind
of work have been reducod to a minimam,

As Is well known, fluorie acld usually etohes smooth,
while other fluoric preparstions yield & matt surface. The
most beautiful ornamentation s obtained when cortain parts
of the glass surface are rendersd matt by means of fuoride
of ammonium which has been alightly acidified by means of
acetic acld, The matt appearance is not always the same
with different kinds of glass, but varies much in beauty




rned by the composition of the glass, load
pasily actod upon, and furnishing o very fine

ore it is desired to have the surface of the glass not
‘matt, but shining like ice, a5 in the case of win-
d this may be attained in a simple manner by plac-
“ing the glass plate in a porfoctly horizontal position and cov

ering it with fine groats, Then very dilute Huoric acid is
poured upon it. The groats act as a shield, and produce
upon the glass ralsed points,

F R

ways exist of etohing photographs on glass. A
good ree ay be socured by covering the surface with a
solution of gum made sensitive with bichromate of potash,
and printing the same under a negatwo; after the image
hias boen thus produced, it is dusted over with minium or
rod lond, and the red pleture thus obtained is fixed and
burntin in the ususl manner. The easily soluble red glass,
w0 obtained, is treated with strong sulphuric acid, when a
white matt design 1§ produced, and the picture appears by
transmittod light as s positive.—Photographisches Arehiv.
J e o —

Powor of Wooden Vesscls to Withstand Pressurc,

We have lately received a communication from a corre-
spondent at Dayton, 0., referring to an unfortunate occur-
rence, which caused the instant death of one man, and the
narrow escape of several others. It seoms that a number of
men, in the employ of & manufacturer of artificial mineral
wators, were in the act of charging a quantity of water,
contained in a large iron.bound oaken cask, with carbonic
acid gas, at a pressure of 130 1bs. to the inch. The cask.
without any previous warning, exploded, with the results
above stated. The explosion was sufliclently severe to
splinter the cask and the three-inch planking over head.
That such accidents are not of more frequent ocourrence is
10 be wondered at ; and under such circurnstances we cannot
but consider the employment of such vessels criminal.
r We have often cautioned persons against employing wooden
; casks for this and similar purposes ; as it is evident from
their construction that, under such conditions of pressure,
the whole strain must come upon the hoops and binding
elamps, which, unless of extreme strength, could not be
expected to withstand such strain as they were placed under
in the above instance. Besides, such vessels are always of
doubtful efficacy for such purposes, for, where they hold
liquids under pressure, even provided it were possible to
| render every joint tight, the liguid would gradually ooze
' through the pores of the wood ; and if it o happened, as in
the instance above cited, that the liquids contained a free
i aeid, the metal bindings would speedily become corroded
und weakened, thus rendering rupture, in time, certain.

Should personal and public safety be sacrificed to the
mere question of economy? And is the incurring of such
‘ risks justifiable by the small advantages derived there.
| from? Before more of such deplorable accidents as the one
‘ here recorded have oceurred. it is to be hoped that the
f proper anthorities will take the matter in hand, and prevent
further loss of life from such criminal practices.

et Bb
-t

The World's Age.

Mr. William Chambers, the veteran suthor und publisher
of Chambers’ Journal, contributes to that excellent periodi-
cal a summary of some of the many views held by scientists
a8 to the antiquity of our world. The Quarterly Review
treated the same subject recently, and that most conserva.
tive of magazines now admits that the ordinary interpreta.
tion of the date of the creation, about 6,000 years ago, is to
be set aside as untenable and at variance not only with his.
toric and arch®ological research, but with the substantial
discoveries of geology. The reviewer quotes the opinion
that it is impossible that the earth can have existed many
millions of years, as the earth is cooling, if not rapidly, at
such & rate as to make such an antiquity impossible ; and
aguin, there is reason to believe that the earth's rotation is
not so rapid as formerly. S

The question as to the date of creation must be considered
10 reler to our solar system alone. The nearest fixed star
or sun outside our system—possiby the center of & similar
systom-—is too far off to enter into the question of the age
of our sun und Jts planets and their satellites, being two
hundred millions of millions miles away, Sir Charles Lyell
glves the date of the Cambrisn formation of rocks as st Jeast
two bundred and forty millions years ago ; while Mr,
Darwin assigns to the world a much greater age even than
this, Mr. Adams hax essayed to caleulate the retardation of
the earth by the friction of the tidal waves on the atmos.
phere ; and In ¢onjunction with Professor Tait and Sir Wil.
liswa Thomson, he allows 22 weconds per contury as the time
lost by the slackened speed. Mr. Chambers wisely con-
cludes his articls as follows: ** We can only say that the
theorios propounded are eminently suggestive, but nothing
more. It is not remarkable that there should be differences
of opinion among men of sclence concerning the dark and
stupendous questions of the cosmogony of the world, All

wo deprecate, in the present state of human knowledge, is

rash dogmatising, one way or another.”

et —
The Puughheopsie Bridge,

Progress is belng made in the construction of the bridge
acroms the Hudson river st Poughkeepsie, s work, which,
i when completed, will inerosse the facilitios of travel be
» twoen Pennsylvania and New England. The coal traffic
alone, it is anticipated, will bring In a large revenue to the
bridge, as the freight ta Massachusetts and other manufac-
turing States will be considerably reduced

The Amwerican Bridge Company is to construct the bridge
and ita approaches, and the materials for the first caisson are

now being delivered, There will be four plers in the river,

Scientific Awmerican,

bullt on eaissons, the foundation of which will boe 85 feot
below the surface of the water. Tho piers will be 525 feot
apart, and will be built up of masonry to 130 feet nhove high
water mark., Thebridge is to have a double railrond track, a
wagon roadway, and a way for foot pnssengers, It is stated
that the Erie railway can cross the Hudson by this bridge
and enter New York city, making a détonwr of only 10 miles
from its presont route, which has the disndvantage of lnnd-
ing it passengers in Jersoy City,

-t &

CHAIN GEAR AND FASTENINGS,

Our extracts this week from Knight's ** New Mechanical
Dictionary "* include a series of engravings relating to
chain, together with others showing forms of fastening
rope, ote, These will doubtless prove useful to builders,
quarrymen, farmers, and others who frequently have occa-
sion to use tackles, for hoisting heavy weights and for many
other purposes,

s

Fig. 1 shows how
a chain, by wrap-
ping it with strips
of canvas or leather,
may be made into a
round belt, where-
by power may be
transmitted. Fig. 2
is a chain hook which simply clamps one link between two
adjacent ones. Fig. 3 shows how chains are fastened by
ropes, when, as in
the caseof a vessel's
cable, they are to be
subjected to heavy
strains. The upper
figare is termed a
double and the low-
er a single chain
fastening. These
hitches are very
strong and not liable to slip. Fig. 4 is a chain pulley hav-
ing pockets or depressions in its periphery, in which lie the
links or alternate links of a chain which passes over and

Fig. 3.

Fig.

Chain- Sult.

Nain-Pulley.

Chain Fastenrags.

glves motion to or transmits from the pulley. In the chain
wheel, Fig. 5, thesprockets of the wheel are adapted to re-
colve the links of the chain successively, The power may
bo communicated by the wheel to the chain, or conversely.
Fig. 5. The former is shown
% in the familiar chain
pump, and the latter in
maohines where the
operation {8 inverted,
the column of water
pressing upon the but.
tons attached to the
chain and causing them
to descend in the tubes,
thus rotating the wheels,
Fig. 6 reprosonts soveral forms of

LINKS

capnble of being taken apart and thus becoming o moans of
uniting the broken ends of achain. Hach half of the link,
a, has a swivel to which it is connected by n head, the
swivel of esch part forming a nut for the threaded leg of

Fig. 6

1876.
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4?7, laid upon each other and riveted, The other figures re.
prosont various formy, in which the twin swiveling portiong
form a mousing for each other.
CLEATS,

These are belaying pieces,
consisting generally of a
bar with two arms fast.
ened to n postor stanchion
by a bolt passing through
Its stem. Those shown at
o, Fig. 7,areximple belay-
ing pins. dis a rope be-
layed. & is a common
cleat, lashed in place as
shown atd’. ¢ is a be
Inying pin or toggle, 1
spliced into the end of a ;

rope to secure an eye up- ‘l '
on. Forms of |

CLINCHES

are shown in Fig. 8. In
nautical parlance a clinch
is a mode of fastening
large ropes to rings, such as anchors, ete. It consists of a
half hiteh with the end
stopped back to its own
part by seizings. a is a
slip clinch; b a clinch se-
cured, and c a simple clinch.
In carpentry a clinch is a
fastening, as at 4, in whicl,
the long end of a nail is
turned over, and the re-
curved end caused to en-
ter the material so as to

Cleats,

LOOPS
of different kinds are illas-
. trated in Fig. 9. ais the
i 2 simple sleeve or collar ; b,
— ¢, and d are modifica-

“rark,

tically termed & bastard loop.

tions of the same. ¢ ispau-
It is stopped in place with

N."?SS‘:

Loops and Loop-Holders,

rope yarns. f is a loop used as a fair leader for ropes, etc
2 is a bend stopped with seizings.

-5
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Gold In America==Its First Discovery by the Pres
Historic Indians,
In o recent speech delivered in the House of Representa.
tives, R. B. Vance, member of Congress from North Caro-
lina, said that the first discovery of gold in the United States
was made in Mecklenburg, in that State, in 1820. A corres-
pondent of a North Carolina newspaper corrects this state.
ment, saying that the first gold was found in Cabacrus in
1709, and refers to Wheeler's “* History of North Carolina "
for evidence. ,
01d chroniclers give an account of a province called Cofa-
chiqui, which was visited by De Soto’s gold-hunting expedi-
tion in 1538.40, and which was embraced in what afterward -
became the States of Florida, Georgis, Alabama, and Mississ
sippi, and, according to Logan, in his history of ‘‘Upper Car-
olina,” had its center on the western limits of South Caro-
linn., Its capital and chief town stood upon the tongue of
land between the Brond River of (feorgin and the Savannuh,
just opposite the modern district of Abbeville, The Spa-
ninrds entered this capital aftera two months’ march, and
found the country ruled by a beautiful Indian queen, Adalla,
who entertained the Spanish governor and army with much
coremony. Here they found hatchets formed from an alloy
of gold and copper. By this their oupidity was greatly ex-
cited, and they concluded that they had found s country
abounding in the long coveted preclous deposits of gold.
And #o indeed thoy bad, says Logan (whom we quote freely),
but it was neither thelr good fortune nor their desert o find
out the precise spot where gold could bo obtained. In less
than fifteen milos southeast of the town, on the opposite or
Carolina side of the river, lay one of the most extraordinary
gold deposits In the world. The Cherokees were well ac-
quainted with the Dorn mine. This isshown by the numer:
ous relies of their handiwork seattered nround it, and tl
cun bo little doubt that the musaive nuggets of its ontorop:
ping gold supplied them abundantly with the finer of
the alloy that so attracted the eyes of the Spanlards, It |
no loss known, to a few who have inquired into th
of the aborigines, that the gold and copper, found |
posscssion, in the form of solid masses or curlons trink
by the first whito men who visited the country, were |
tained from thoso sources. i ¥ CRiR
The Indian method of smelting thess motaly w
tho most remarkable devices of savags Ingen
eal efficiency the famous blowpipe of Dr,

- vV S
s’ ¥, ;
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Conneeting Links
the other portion. The link, b, & made of two sections, b’
*PFablished in ™oy M Hurd & Hough New York elty,

superior, Logan tells us that, hﬂum he
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of n baain, they filled it with charconl,
s nuggets of motals. A number of In.
themsalves In a cirele around the basin,
in his hand a long roed piereed through its
h and armed at one end witha clay tube or pipe.
é ready, fire was applied to the charconl,
8 fnstantly Blown Into a powerful heat
olny extremities of whioh wore inger-

- e all thelr might, and with protracted ox-
No ordinary lamp of either gold or copper conld

8 could euslly produce any variety of or-
) 1 those metals, using them oither alone or in

This method was known to hive been in use smong
i o Tived upon the goldeproducing lands of
, and the snmoe procoss must hinve been known

that the Indians, from time immemorinl, were ac-
~quainted with valuable mines of gold and silver in Upper
Carolina.—Columbia (S. C.) Register,

The American Institute Falr,

The annual exhibition of the American Institute was
‘opened on September 6, at the Institute’s building at the
corner of Third avenue and 0d street, Very few of the
exhibits are ready for public ingpection; and there is likely
to be, in consequence, a limited number of visitors for the
first few days. This want of preparation does great harm to
the interests of those exhibitors who make a point of being
ready by the opening day, and damages the reputation of
the whole exhibition ; but we have so often commented on
it that it is, we suppose, useless to hope for any improve.
ment.

T

NEW BOOKS AND PUBLICATIONS,

THE WORLD'S SAGES, INFIDELS, AND THINKERS: being Blographi-
cnl Sketches of Leading Philosophers, Teachers, Reformors,
ete. By D. M. Bennett, Editor of the * Truth Secker,” Price
$3. New York city : D. M. Bennett, 141 Eighth street.

Mr. Dennotr has attempted, as this title shows, to classify together the
winest und best of mankind and the fool (or infidel) who “says in his heart :
Thore Is no God." The work s of necesaity u slgnal failure. It la not by
placing the namoes of Sovrates, Bacon, Locke, and Colenso in Juxtaposition
with those of Bradlaugh, Holyoake, 8. P, Andrews, and Susan I, Anthony.,
that any connection between bralns and athielsm can be eatablished; and it

would bo a far worthier (and a casfor) task for a writer to poiat out the

sharp aefinitive line which separates the tmod and tol Pl h
from the blatherskite who proves his want of bellef in a God by his perpet-
ual and venomous hatred of all who differ from his crude and frequently
blaspliemons opinfons. The author evidenty hopes that this book will, in
some houscholds, take the place of the famlly Bible: for he has bound up
{n 1t some leaves for the registration of births, marriages, and deaths,

cientific dmerfcan.

IMPROVED ICE CREAM FHERZEN

Charles L, Doxtor, Philadelphia, Pa.—This improved machine for
making Ice oream (s 20 constructed a4 to operate upon the cream,
while freezing, In about the same wiy s whon It I muede by hand,
Thisls effectod by the combination with an (v orenm froeaer,of an
outer tub huying arms, feiction vollers, and nogle frons, with the
nner rovolving ean and the necessary oporating gonrlng,
IMPROVED CIGAIR BOX,

Thomas A. Dodd, Providenoe, R, LThe objoot s to furnish un
Improved cigar box, which shall be so constructed as to sllow the
ends of nll the clgars in 1t to be seen, ns woll a8 tho top lnyer, The
Invention conslsts in n cligar box provided with o gluss front, and
having a tlap hinged to the forward odge of 1t top, to shut down
ovor sald glass front to prevent breakage.

IMPFROVED WEIGHING SOALES,
Alonzo Pungburn, Fromont, Ohlo.~This conslsts of one or more
benms, {0 combluntion with the ordinary beam, connooted by s
pendiog the short mrm of the additonnl bowm to the long nem of
the preceding one, under which It 18 located, (n such manner thiat
therange of the scale oun be inorcnsed to any extont required. It
nlso consists of u sccondary bemn to the prineipal beam for wolgh-
ing small articles,
IMPROVED COMBINED BUCKLE AND SNAT HOOK.

Fruncis J. Delsz, Plerce City, Mo, —This is an improved buckle
and snap hook, for conneoting u breast strap with tho hames in such
4 way as to bo easily attached and detached, und which will hold
the straps socurcly. Any strain upon the strap causes u wedge
block to clump It more tightly and hold [t more securely, o tongue
preventing the steap from slipping before the wedge blook hos
clamped it frmly.

IMPROVED REVOLVING BILL HOLDER.

and compact deviee for filing bills, receipts, und other papers, in
such a manner that they are instantly and conveniently within

locked by a silding and spring-acted shuft and fastening device.
IMPROVED HAME,

necting the hame strap adjustably with sald hames,

R

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED BRICK MACHINE.

with an intermediate pressure.
IMPROVED ORE-STAMPING MACHINE.

atal

Recent Dmevican and Loreign Patents,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED BRUSH-HOLDING RUBBER STOPPLE.

Ferdinand A. Reichardt, New York city.—~This is an improved
rubberstopple for botties, which is 80 constructed as to serve nsa
holder for brushes, which may thus be kept within the bottle, and
muy be exchanged us required.  The tapering rubber stopple has
{ts Inner end perforated with n taporing hole, to recelve and hold
u brush handle.

IMPROVED DINNER FALL AND LANTERN,

David T, Platt, Greenwlich, Conn.~This Invention consists of a
dinnor pall with o compartment for heating tea and coffoe, con-
trived to serve for a lantern for the workman going home ut nighe,

IMPROVED CUHEESE CUTTER.

Henry B, Jones, Vincennes, Ind.—This invention is # cheese cut-
tor, by which retallers of cheese und others may cut off pleces that
will welgh exactly, or nearly so, the amount required, nnd at the
same time out them of uniform wedge shape, and from the out-
wide to the center. It conslats of o olroular horizontal revolving
table for holding the cheese, with n gradunted scale, show-
fng the sizes for different welghts, over which s n radinl lever
cuttor, pivoted to u standurd attached to the bod plece on which
tho table revolves, and belng adjustable up and down on the stan-
dard, to sdjust it to the thicknoess of the cheese,

IMPROVED TELEGRAPII KEY,

Jamos O, Byrns, Jorsey Clty, N, J.~This s an {mproved duplex

Koy, by which tho time taken up by the upward mation of the

prosent key may be utilized, and the sending of the messuges be

pecomplished fn sbout half the former time, and with greater fa-

' ellity and easo.” The Ionvention consists of two horlzontal wnd

spring=noted koys, whose contact polots alternately oloso thoe ole-

oult by contaot with uo intermoedinto post, tho koys balng cut out,

whin not {n use, by the rearset sorows boaring ngainst a double

post with a dividing fosulatiog layer. Tho contact of elthor key

olosos the cirouit, 8o thut by the slternate wording of the koys the

working of the hand is utilized in both directions for tho trans-
mission of telegrupbio charmoterns.

IMPROVED CANNON,

Richard 1. H. Lelghton, Jorsoy Olty, N. J.—This Invention is o
SADNON #0 constructed as Lo soatter the shot In horizontal Hine.
1t fn provided with u wide, Haring, nod shallow bore, snd s formed
of top uud bottom platos, wide ploces, und broooh plece, riveted to
oach other, In the innorslde of the bottom plate I formod a trons-
yorse groove to rocoive u rib formed upon the lowor side of the
sholl of tho oartridge, to koop the curtridgo squure whoen putting it
1n, nnd also a proveot the partridge sholl from belng blown out
whoo the cs unon is disobarged. Round or squarc, grape or ohaln
shot may be used, us dosdred. Itis clalmed that, with this con-
struction, the wideshallow, Saring bore will scatter tho shot 1o o
bhortzontal 1ine, so that it will do muoh botter exeoution than when
# bore of the usual form Is usod.

IMPROVED COMBINED BDUCKLE AND BXAY,

iohard Bt L. B Chinnery, Kankuakoo, [l ~This fmproved
buokle and snap is for counvoting the reins to tho bit rings, and in
»0 Lormod that it may bo colored to roprosont loathor, It consists 1s
the long boot motal strap, the short stralght motal strap, the
spring, and the buokle, construoted and ocombined with each
other

-

stampers.
IMPROVED DOOR LOCK,

a fixed tumbler lock or as & combination look, in combination
with keys having fixed or interchungeable bits, It thus may not
be easily picked or tampercd with. There Is n sliding bolt, with
interchangeable tumblers pivoted thereto, and so couneoted to
the casing by u detachable screw that bolt and tumblers may be

invention consists, further, in the combination of the sliding and
notched bolt and the notched tumbler, pivoted thereto, with o
swinging fence plate und rigid fence bar, that enters all the
notches when sot by a combination or reversible key, The rover-
sible key _may bo finally locked to the inside of the look by a
revolving esoutohioon.

IMPROVED PISTON FOR BYRINGES, AIIL FUMPS, E1C,

Reinhold Vander Emde, New York oity, assignor to himsolf und
Charles E. Kooohling, samo place.—This invention consists of n
piston rod provided with shoulders nond elastio collars, that hold
intermedinte leathor washers pinced over the same, The washors
and collars aro roadily repluced when worn out by long use, but
keep up tholr working capacity for a long time by the action of
the rubber, without getting loose.

IMPFROVED WINDMILL,

Danlel Nysowandoer, Springfield, Ohlo, assignor to himselt and
David Nysowander, samo plaoce. = This invention oonsiss in mak ing
the vanes of windmills from sheot motal, of suoh form that it iy
possiblo to nttach the polnts, which are bent over toward the con-
tor, to n contenl plate which is fixed on the ond of the shaft.
Welghits are provided at tho extromity of the arms, for baluncing
the wheol and giving 1t additdons! momentum when in motion,
There Is nlso a convenlent devico for changing the relative posi-
tion of the gulding vane, makivg it possible to control the motion
of the mill by this means.

IMPROVED WATER WHEEL,

Loonurd Long, Princoton, Wis,~This consists, mainly, of buok-
ety nreanged botwoeon an interior cono hub and an exterlor cone
oylindor, tho buckats oxtonding from an outer top flapge of the
Inner eono on su tnclined segmont of u olrole to the vone oylinder,
and thoo on o Inward und downward spirl eurve to the bottom
of the samo and the lower part of the cone hub.,

IMPFROVED WATENR WHERL,

Burrell C, Lamboth, Thomasville, N. O, ussignor to himself and
I. L. Youno, same place.~This consists of & novel contrivanoe of
the alternate gates to form chutes, und the devies for opening and
closing thom (s contrived to roverse, for application to whools run-
ning elthor way, The buekets aro provided with spring vilves, to
regulate the opening nccording to the volumo admitted, so that
the wator will bo applied to the whoeel (o un effeotive manner,
whother the wholo or part gate ls used. The wheol is coustruotod
80 that It can be reversed to run elther way by shifting the attaol-
{ng disk trom one side to the other. The sooket of the step has a

flat bottom, and the pivot on which It turns has s corresponding
fiat top. The bearing for the shaft above the wheel consists of

Sylvester W. Mayoard, Kingston, N. Y.—This furnishes a neat

reach. It consists of o number of receptacles, with spring-acted
coversarrunged uround n central section or ease, and revoived or

August H, W. Michaelis, Monroe, Mich,—This Invention consisls
In breast steap rings attached to the hametug clips, and in the
fastenings provided with the guards and the plns and the loops, In
combination with the perforated upper part of the hames, for con-

Richard A. Drawdy, Jacksonville, Fla.—This invention consists
in two parallel rollers geared to each other, revolving toward each
other, placed In an opening in the bottom of the mud box of a
brick machine, and driven from the shaft of said mud box by
suitable connecting gearing, and also in the combination of the
platform and its rollers with the frame, the mud box, and the roll-
¢rs of & brick machine, o constructed as to force out the clay into
the moids with & continuous pressure, so that there can be no im-
perfectly filled molds, as there will be when the bricks are molded

John Patterson, Belfast, Ireland.—In stamping of minerals and
there s much difficuity experienced, owing to the sub-
stances under operation, when finely divided, getting into the
bushes or guides of the stampers, and not only causing much
increased friction, but wearing away the sald bushes or guides and
stamp rods; and In stamping of animal and vegetable substances
and textile fabrics and fibers, great inconvenionce is experienced
from the dropping of the lubricating material on 1o the substances
to be stamped. In order to overcome the above Injurious effects,
the inventor employs vibrating levers to transmit the motion of
the crank shaft, through springs and flexible connections, to the

Moses O, Hawkins, Edinborough, Pu.—~This lock may be used as

taken out from the casing for changing the combination. The
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tho boxes belng taperod
he shaft by a ring of
off the

boxoes 1ot Into slots In tho tube of tho onse,
from bottom up, and being clamped ngnlnst t
oorresponding form. The caso Is aleo reversiblo by taking
top and attaching it to the other side,

IMPROVED CUT-OFF FOR STEAM ENGINES,

Julius . Dabes, Juokson, Mioh.—Thix relates to that class of
out-off In which the steoko of the cut-off valyes Is oontrolled by
the goyvornor ; and (€ oonslsts of ® plate placed on u contral stud
in tho steam chieat, and provided with oblique slots, which engugo
with studs on the baok of the cut-off valves, varying the time of
the admission of steam acconding to the position of the plate
whioh s varied by the governor.

IMPROVED CAR COUFLING.

Diuvid P. Cubberley, Marion, Ind.~/The Improvements cousist In
making tho lateh in the form of a bur of a comparatively small
tennsvorse dimension and (nelining (ts rear end (aguinst which the
Hnk bones) upwardly, and to the front, 5o as Lo cause the link to
rlse whon the dreaft I8 oxertod and ocoupy & position more in
alignment with tho greatest strongth of the lateh bar, wherchy
muoh Hghter lateh may be employed, and the manipulation in dis-
ongnging the lnk renderod omslor, and whereby also the draft
straln s made to nxsist in holding the luteh down.

IMPROVED CAR COUPLING.

Jumes H. Wood, Baltimore, Md.~This invention consists In pro-
viding n dmwhead with an armed shaft that couples and uncou-
ples with the hook bar, n presser board hinged to the !‘ront of the
drawhead and forming the cover thercof, and n crank that lifts
the presser bar at the same time that it raises the coupling bar.
These features of improvement render automatic couplings, here-
tofore regarded as impraoticable, casily manageable and little Ha-
ble to get out of order.

IMPROVED BELT SHIFTER.

Augustine Orosby, Benton, Me.—This invention is an apparntus
for shifting belts for stopping or starting machinery ; and it con-
sists of a roller supported In a frame that is placed parallel with
and near the tight and loose pulleys on the counter shaft, and is
plvoted go that the roller may be made to bear against either side
of the belt according 1o the direction in which the belt is to be
shifted. It farther of an arrang t of a ruck and
toothed sector, by means of which the roller is moved. The ad-
vantages claimed for the Invention are that with It belts can be
shifted without bzing subjected to wear, that it is particularly
adapted to rubber belts, as it doesnot chafe them. and that it shifts
the belt smoothly, without Jarring or noise.

IMPROVED IMITATION STITCH MACHINE.

Edwin Brown, Georgetown. Mass.—The object of this invention
is to make what is known as the “imitation fair-stiteh™ on boots
and shoes, that fs, indentations on the upper margins of the soles,
having the appearance of the stitches by which the soles are sewed
on in hana work. It consists of a milled indenting roller on the
end of n crank shaft, under which is & carrying roller, made to
slide up toward the milled roller by o lever which is to be worked
by foot power, to carry the sole and press it against the milled
roller, which, being turned by the crank, makes the Indentations
or imitation stitches, at the same time feeding the work along.
The milled roller and its shaft-carrying roller and the lever are all
attached to a piate, which may be readily attached to a beach or
other suitable support, making, it is claimed, 2 simple and cheap
machine.

IMPROVED AUTOMATIC FERRY BOAT COUPLING.

Thomas D. and George E. Husband, Green Point. N. Y.—This &=
an fmproved device for connecting a ferry boat to its bridge, so
constructed that It will couple itself as the boat comes into its
place, hold the boat securely, and may be easily uncoupled to re-
lease the boat when desired. The Invention consists In the com-
bination of the the hooks, the springs, and the lovers,
with cach other, and with a ferry boat and bridge, and in the com-
bination of the wheels, the recosses, and the guide bars, with the
forry boat and bridge for gulliog the hooks iuto the Xots to
interlock with the other hooks.

IMPROVED FEG FLOAT.

James Popham and Ebenezer Popham, Montreal, P. Q.—~This is
o maochine for breaking or cutting the projecting ends of pegs
from the insoles of boots and shoes ; and consists of a grooved
outter, of pymmidal or eylindrical shape, attached to the end of o
mpidly vevolving shaft, {n connection with & protecting guand or
ousing. The cutter serves to cut off the pegs of long boots, and I8
for this purpose made oyliadrical, with groover and cutting blades
ot the clrcumferonce, for cleaning the peg ends from the sides In-
stoad of downwards, and with the pyramidal cutter, One and the
same machine may thus be applied, without any special adjust.
mont, to every varlety of pegged work, from ohlldren's wear to
the largest and strongest goods (n men's stzos.

IMPROVED DEVICE FOR PUNCHING MACHINES.

Louls Prahar, Now York city.~This fuvention is so constructed
us to feod the materinl forward to the cutting tool ns it s re-
quired. "Thisis offooted by the movement of o pendulum opernting
foed rollors to carry the matorial forwied to the outting tool, the
rapidity of the feed belng regulnted by the sizo of geur wheels.

IMPROVED SHAPING ATTACHMENT FOR ENGINE LATHES.

Willlam Brode, Lilme, Island of Kanal, Hawalian Tslands. - This
fnvention is an mnproved shaping attachment for lnthes, so con-
structed as to do all the work required by an fron or brass worker,
while saving the space that would be ocoupled by a shaping wn-
ohine, and at the same time being much less exponsivo. 1t oon-
slats In tho combination of the slotted plate, the aem provided with
w dovotnll tongue, the bloeks, toal holder, snd sswivelod sorew, and
the connveting bar, with cach other, to adapt thom to be nppliod
1o the fuce plate, spindle, and frame of a latho § o the tably pro<
vided with the lug, tho boot arm, and tho adfustable cross bar, to
adapt 1t to bo applied to the lntho bed, the carriage, and the frame
of u lathe; and In the combloation of the cam whool, the bent
lover, the connecting bar, the slotted bar provided with the col-
lnr, and the pawl, to adapt them for attachmoent o the friotion
wheel and the feed sorow of o lathe. Forheavy work, the attach-
ment may bo strengthenod by o brace bar, the forwaed eod of
which s bolted to the forward end of tho arm, and (s roar end s
holted to the bracket or boaring of the lathe,

Tt

COMPOSITION FOR LINING PUDDLING FURNACES, KTO.
Marie BEugdne Paul Audouin, Parls, France~This lovention |s &
Ition or subst onleulated to more cffoctually veslst the
aotion of oxide of fron than any other matorial horetofore et
ployed for the purpose, This matorial Is oxide of chromium, which
Iy capablo of resisting the very highest temperntures employed in
furnaces and lnboratorfes—auch as the Slemens furnaco sod fure
ancos heared by dead olls—and is also proof ngainat the notion of
oxide of iron at the highest degrees of beat. The inventor olalms
that there {s no danger of the oxide being reduced undor the ordi-
nary conditions of worklog, and, morcover, the presonce of a
suall quantity of ehromium will notaffect the quality of the lron,
This oxide may also bo utilized in the manutaoture of freproot
blocks to be exposed to the sotion af furnace oinder nad soorts,
but with less sdvantage, as, by the sction of mm

o

mond.-pooully potash, soda, and lime, chromates are
foun
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while th :hmm the heel of the stock, whereby the
‘pressure of tho hand fs distributed over a largor surface, and Iy
thus diminishoed on the small area heretofore employed for driving
the plane by pressing against tho beel of the stock. Tt also affords
& bearing or rest for a part of the hand not heretofore having any
support on the stock, and therefore making the work casler.

IMPROVED LATH MACHINE.

Edmund H. Hanoook, Augusts, Gn.—The invention consists in
m.n:;?miﬂmmudmor A saw, to cut grooves,
1n attaching the upper grooving plane to a pivoted shoe provided
witha handle, and in combining collared rolls with spiral feed
rolls having a right-angled groove next to the collars.  The sides
of the grooves of the rollers, next to the guide collars, are cut at
right angles to the axis of the collars, the taper being all on the
other sides, whereby they draw towards the collars better than If
beveled alike on both sides. Guard fingers prevent the saws
from throwing stioks back against the attendant, which is a com-
mou ocourrence in gang saw machines, particularly when the
saws are out of onders these fingers are pivoted to the framoe over
the way where the stufl passes, and rest on the stuff in such man-
per that the friction of a pioce of Iath or other object pushing
Pack under them oauses them to bind it fast and thusstop it.

IMPROVED BRAKE FOR LIGHT VEHICLES.

Charles H. Appel and Joseph 8. Rothenberger, Shimerville, Pa.—
This improved brake has all of its parts connected with the shafts
and front axle, so that the springs are subjected to no strain when
the brake is opemted, and the arrangement of the parts such that
they are out of the way and not lable to be bent or broken from
contact with any object. In applying the brakes there sno strain
upon the springs, as there must pecessarily be when the brake is
sttached to or connected with the body of thoe vehicle.

IMPROVED SAW SET.

Christopher Helnen, Fort Laramie, Wyoming Ter.—In thissaw
set a number of teeth may be set in opposite direction at one ope-
ration of the device, and the same be adapted to set any kind of
saw by inserting the dies fitted to the saw.  The invention consists
of alower base part and a swinging lever part, with removable
dies, gage plece, and regulating screw. The saw is set into the dies
from right toleft, and the lever then brought down to set the
teeth. The person operating the set stands in front of the same,
adjusts the saw, and brings the lever down without changing his
position, setting the tecth thereby dircetly at one operation, in
opposite direction, without roversing the saw or saw set.

IMPROVED ELEVATOR.

John G. Kurtz, Milton, Pa.—This is an improved elevator for use
by carpenters, masons, and painters, for raising their materials
and themselves upon bulldings, in stores, hotels, and other build-
ings, and by firemen and others; and it consists in a standard
made in sections, and provided witha T groove, the jointed rack
bar, and the gear wheol, in combination with each other and the
frame, and a mechanism for turning the said gear wheel; in the
combination of the springs, the pins, and the cam levers, whether
the second setof springs be used or not, with the hinged ends of
the sections of the standards; in the combination of the bar, the
arm, and a platform, gallery, or cage with grooved standard, and
with the jointed rack bar and the gear wheel: and in the combina-
tion of the spool and the colled spring with the jointed rack bar.

IMPROVED DUST GUARD FOR CARS,

Willam Carr, New York clty.~The Inventor's object i to fur-
nish for the traveling publie d portable dust guard for raflrond
oars, which may bo readily attached to the window of ncar so as
to prevent the annoyance by cinders, while it also may be used as
a fan and readlly folded up after use, for being carried in the
pocket. The Invention conslsts of a guard made of a number of
folding picocs or strips, that are rigidly connected by a clamp
plece, pivoted to one strip and fitting over the ends, which folds
with the strips when relessed.  When the dust guard is detached,
it may be used as a fan, and finally be folded into narrow compass,
for being carried In the pocket, by releasing the clamp plece from
the ends and folding It alongside of the strips. The strips may al-
50 be made available for advertisements, so that the dust guard
may be used as & convenlent advertising medium for the traveling

public,
IMPROVED PRIVY SEAT.

Peter D. Hownrd and Matt. Allard, La Porte, Iowa.—Should a
person attempt to stand upon this seat, to use the privy, the seat
will tilt, and thus the seat will always be kept clean.

IMPROVED WAGON BRAKE.

Frank Funk, Beverly, [Il.—This invention consists of a lever con-
nected with a fulecrum bar and brake rod, all 50 arranged that the
power is gradually Incroased, as the brake s pulled by the brake
rod connected with It against tho wheel.  The propelling lever is
provided with a longitudinal projection or detent tolock the ke
by engaging with a mck bar attached to the side of the wagon.

IMPROVED CHIMXEY COWL.

Jacob M. Davies, Enon Valley, Pa.—This invention consists of a
pipe elbow, fitted to turn on a spindle on the top of the chimney,
constructed with that portion through which the smoke cscapos
in s form caleulatod to be oqually as efficient as the hood or fun-
nel commonly used to facilitato the discharge of the smoke, and
to be less lable to cuteh the wind, when contrary and shifting
gusts prevall, and conduct it down the chimney into the room,
which Is s0 common with the ordinary cowls.

-

NEW AGRICULTURAL INVENTIONS,

IMPFROVED ANIMAL TRAP,

Jacob W. Wilson, Bummerford, Ohlo.—This trap s so construc-
ted s Lo close when the animal enters the first compartment, to
prevent his esoape, and set itself when the animal enters the seo-
ond compartment or cage. The invention Is formed by the com-
bination of the swinging gutes, the eranks, the connecting rods,
the weighted platforms, and the bont arm with the box of the trap
and with the gate bhung in the opening through the partition of
sald box.

IMPFROYED POTATO DIGOER,

Edward Bartiott, Renfrow, Ontario, Canada.—This invention con-
sists of armungements of colters for cutting along the sides of the
row of potatom, & scoop for digging them up, a revolving spout or
reservolr for separating them from the earth, beators for prevent-
ing the clogxing of vines and wood on the s000P, & contrivance of
the separators for discharging the potatoes into a spout, apparm-
tus for separating and discharging the vines and weeds, and a dis-
charying apparstus for removing the filled boxes which recelve
the potatoos from the spout, also supporting, operating and adjus-
ting devices,

Scientific dmerican,

IMPROVED WEANING BIT FOR ANTMALS,
Goorge W. Ingersoll and Harvey L. Fishor, Tolodo, Towa, assign-
ors to Jacob L. Neff and Henry Glebert, of same plaoce.—This is an
fmproved weaning or anti-suction bit for calves, by which the
animal s prevented from sucking, and no incumbmnoee eaused to
the same In eating and drinking. The Invention consists of an
outer hollow tube with air holes at the contral part, and open ends
with an interior revolving tube with central air holes and open
wolghted ends  The air holes are not Hable to got clogged, so as
to exelude the alr and supply the air at every attempt at sucking,
thereby preventing it and weaning the animal, When the animal
holds its head in a downward position for eating and drinking, the
fnnor tube Is turned by the wolghts, and the alr supply interrup-
ted as tho conneotion of holes of the Inner and outar tuboes s dis-
oontinued. This automatio interruption of thoalr supply of the
bit forms the main feature of the Invention, as thereby not the
slightost inconvenience to the anfmal in drinking is produced, and
the same {5 not compelled to put (ts whole nose Into the water to
exclude the alr, which forms a serious objection to the bits at
prosent in use. The friction of the innerand outer tubes prevents
the clogging of the air holes, and secures, in connection with the
wolghted tube, the rellable working of the bit, namely the open-
ing of the alr supply holes to prevent sucking, and the closing of
the same during eating and drinking.

IMPROVED HARROW.

Jackson De Moss, Noblesville, Ind.—This invention is a harrow
or pulverizer, which is claimed to thoroughly pulverize the ground
and adjust {tself to an irregular surface, 2o that it will level down
a ridge or ill up a dead furrow with equal effoctiveness, which
may be easily cleared of rubbish, ralsed to pass an obstruction,
and may be casily londed upon and unloaded from a vehicle for
transporting it from place to place. By removing the teeth from
the contral beam the harrow may be used for cultivating small
corn, or other small plants planted in rows, loosening the soll upon
both sides of the row at the same time; and by removing n pin
from a hook, the harrow will comeapart, and may be casily loaded
upon a vehicle,

IMPROVED WAGON COVER.

Charles Cromer, Red Bluff, Cal.—This is an improved cover for
the boxes of wagons, cars, and other vehicles for transporting
swine, calves, sheep, fowls, ete., constructed so as to allow the air
1o have free passage to the animals, while confining them securely.
The invention consists in the combination of the net, the four
rods, the connecting snap hooks and rings, and the holding snap
hooks, with the body or box of a wagon, car, or other vehicle. By
this construction the animals are securely confined, and at the
same time bave the benefit of a free circulation of air. The rear
end board of the box may be removed to allow some of the ani-
mals to be taken out or others put in, while guarding against the
escape of any.

IMPROVED SULKY PLOW.

Alexander Hamilton, Harrisburg, Ark.—This sulky plow s con-
structed that the plows may be readily ralsed from the ground,
drawn back from an obstruction,and adjusted to work any de-
sired depth in the ground.

IMPROVED PLOW STOCK.

James A. Price, Houston, Tex.—This improved plow stock isso
constructed that any kind of a plow and standard may be applied
to it, according 10 the kind of plowing to be done. Each plow is
designed to be attached to its own standard.

IMFROVED GATE,

Urlah W. Hardy, Albion, T1L.—This isan improved farm gate that
may be readily opened and closed by a person on borseback, and
from the seat of a vohicle. Fulcrumed levers that extend along-
side of the road operate, by rods, bars, cords, or chains, a fold-
ing or weighting gate A separately pivoted lateh plece at the up-
per part of the gate locks into the recessed post when the gate Is
lowered,

IMPROVED MILK COOLER.

Thomus Soxsmith, Oneonta, N. Y.—~This consists of an elovated
cooling compartment in the bottom of the pan which holds the
milk, into which the cooling medium s deliverod by an inlot pipe,
so armangoed that the sald medium is dischargod directly upward
from the mouth of the pipe against the shell of the compartment.
The discharge passage leads out from the bottom of sald compart-
ment, to which the warmer part is forced by the Incoming part
being discharged between it and tho shell of tho compartment.
The Invention also consists of a contrivance for mounting tho
pans on thelr supporting stools, 2o that they can be readily loveled
up in case thoe stools are not level.

IMPROVED GRAIN SEPFARATOR.

Thomas C. Jory and John W. Jory, Salem, Oregon.—This sopars-
tor isdesigned especially for cleaning wheat, but will, by proper
adjustment, separate oats from wild onta. It Involves In construe-
tion the following four principal featnres :  First, a regulating and
distributing feeder, by which the same amount of grain flows from
the hopper at each turn of the crunk, and is evenly distributed
ovor the entire surface of the cleaning apparatus; sccond, an ar-
mngement by which cockle and other smaull seeds are separntod
from wheat, the same being a revolving oylindrioal sereen,
through which, as it revolves, the grain Is convoyed by a spiral
flange closely fitted to it inver surface throughout ita entire
longth, and a plain hollow cylinder of sheet fron, surrounding the
scroen and concentric with it, and having a flange working in the
opposite direction to receiveand discharge the soods, small grin,
ote., at the opposite end. Thus the wheat flows from oneend of
the revolving cylinder, and the small soods from the other, and
both may be collected in proper receptacios. Third, an armnge-
ment for keeping the screening apparatus clean by a vertioal
shake communicated to it (asis also its rotary motion) by cam
wheels revolving under each end of the sereen, Fourth,the carrier
is kept free from wild oats, ete., by means of stirrup-shaped knock-
or, which strikes a quick, light stroke on the under surface of fhe
carrier at oach descent of the screen, from whioh It takes its mo-
ton.
- ————.etr——

KEW HOUSEHOLD INVENTIONS.

IMPFROVED FOLUING CHAIN,

Adile Matthlesson, Cornwall on the Hudson, N. Y.~This chalr
has o back pleco, to which are hingod the seat and arms.  Tho
front logs are hinged to the seat, and a braoe s pivoted to the
back legs in such o way as to be capable of holding the yarious
parts in their places. The principal objeot of th  Invention is to
furnish a convenient nursery chalr, which oan be folded and
placed In a trunk,

IMPFROVED DESK
Charles A, Atkinson, New York ofty. - This consists in a desk
made in seotions, 50 constructed that they may be connected and
disconnected at will ; and in the combination with the main desk,
of one or more side sections or wings, so copstruoted and hinged
that thoy may be closed against the sides of the sald maln desk,
moved forward to expose thelr contonts, and swung back out of

the way while still exposing thelr contents,

[SeErTEMBER 23, 1876.
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IMPFROVED COMBINED DIXII AND CLOTHES WARHER,

Ashorry C. Jackson, Orange, Texas.—This is s detachable clothes
washing attachment for a sink, and a titing «helf, upon whick
dishes may be placed for dmining off the water Into the sink. The
wash pan and the dralning shelf are surrounded on the sides and
top by a cabinet case, which is Jooated (n this relation thereto for
convenlence [n storing away the dishes,

IMPROVED FOLDING CITATR.

Frank F. Parker, Gardner, Mass.—This consists of a folding chale
made of a back section, that Is pivoted by its recessed onds to fixed
projecting pins of the swinging rear log section, while the front
leg section Is oxtended above tho seat pivoted to the back, and
hingod by a Internl cross piece to staples of the rear log,

IMPROVED APPARATUS FOR AUTOMATICALLY LIGHTING AND
EXTINGUISIHIING GAS,

Asahel P, Bell, Manchester, and Thomas Thorp, Whitefleld, Eng.
land.—In this invention, n metal cap is secured o the gas muin,
and wool or other fibrous materinl ncts as a filter for the gas, A
receptacie, made of earthenware or other suitable material, con.
tains mercury. The gas from the main passes into the receptacle
through vertical holes, all of which may be left open, or some may
be closed according to the differences of pressure in the gas maln,
A ceater piece, In a rocoss in the recoptacie, contains a chamoer
for mercury, and this chamber has an orifice, above which is a hol.
low cylinder, and a second orifice, In which the burner for the
flaring jet Is fixed. At the lower side Is a pipe mouth valve,
through which the gas passes into a tube provided with an ondl.
nary burner. A hollow eylinder Is fixed to n metal shell suspendod
to the burner by wire, and a loop of platinum wire, connected
thereto, is carried over the burner. When the gas is at its maxi-
mum pressure, it depresscs the mercury in the center compart-
ment of the receptacle, thereby uncovering a valve and allowing
the gas to enter the tuboe. A small portion of it passes through an
aperture to a small interfor burner, and this portion of gas is then
ignited by the jot and a second platinum wire. The flaring jet from
the small principal burner then ignites the gas issulng from the
burner. When the cylinder is heated by the wire passing through
the flame, the inclosed air expands and expels the mercury, which
falls into the chamber and closes the aperture and shuts off the gas.

IMPROVED EXTENSION BEDSTEAD.

Rudolf Rigl, Dobling, Austria, assignor to Franz Xaver Katz-
mayr, Vienna, Austria.—This invention i= an iron sofa bed, for
hotels, bearding houses, ote., that may be readily changed from a
sofa to a single bed, or to two connected beds, or to two entirely
detached beds, as desired, the whole forming a strong, compact,
and convenient sofa bed for various purposes. When the sofa cov-
ering is taken off, a telescoping section may be used as a single
bed. When it is desired to make two separate beds, the sliding ac-
tion is taken out of the frame, and a foot support clamped or
otherwise attached to the end section that has been taken out of
the main frame. The sliding section forms thereby a scarate bed,
which may be put up in a different room from the main frame, to
be replaced at any time by detaching the end support and sliding
the bed section back into the main frame, storing the whole in
convenient manner below the covering, and allowing the use of
the bed as a sofa.

IMPROVED COMBINED STOVE PIPE THIMBLE AND REGISTER.

Charles Pettit, Erieville, N. Y., assignor to himself and Levi P.
Greenwood.—This invention consists of a large tube extending
through the ceiling and floor, and having a top and bottom plate,
through the center of which the pipe passes in a center tube,
which s surrounded by a larger tube and a dead air space, or &
lining of non-combustible material, to confine the hoat, so as to
prevent the heating of the floor through the outer tube. The top
and bottom plates are provided with openings to allow the air to
pass for ventilating and for heating, and one is provided with a
register.

IMPROVED SEWER GAS TRAY.

John M. Falk, New York clty-——This invention consists of a
trap, similar In form to thoe ordinery trup, er of any other ap-
proved form, except that it is preferably larger, and located near
the sewer, from the upper end of which {s an escape pipe for the
gas that may work through the toap, and with or without another
trap above the esoape pipe to cheek the gas escaping through the
first trap and cause it to escapo through the pipe provided for it,
which pipe may discharge in any convenient place, such as the
gutter or the chimney of the house.

IMPFROVED SUMMER STOVE.

Charles H. Chase, Newport, R. I.—In this invention, a fire pot, of
any suitable form or construction, large encugh to cover the pot
hole of an ordinary stove, is made fiat on the top, and has an
opening thereln, In which a cooking pot may be set, and which
may be closed by the cover removed from the pot bole of the or-
dinary stove on which the stove {s sot. The smoke passes through
a damper into a diving flue to escape into the large stove, so that
the ftue of tho latter serves for the flue of the summer stove. An
oven muy bo used in conneotion with this stove for baking. It Is
dotachably set on tho top of the stove, and has a flue passing
around it from the opening through its where the smoke
enters, to another opening, where it cseapes into the diving flue
and passes Off a8 when the oven s not used, the damper being
closed when tho oven is used.

IMPROVED STEAM WASHER.

Cyrus O, Carter, Neoleyville, T1L—This invention is claimed to be
#0 constructed as to enablo the clothes to bo wasked evenly and
thoroughly, with much less fuel and In much less time than when
thoy are washed (o the ondinary way. It consists io an
stonm washor, formed of the flat base or bottom, the
sides, the V-shapod concave top, the rounded and fnclined ends,
and the vortical plates, and provided with the holes to adapt it for
use. In using the steamer, water is put into itand heated. The
m«uumpmmmm.mmmm-ﬂ
and over it, and in a fow minutes the clothes will be thoroughly
and evenly cleaned, and may be wrung out to dry, the peouliar
form of the steamer causing the steam to pass through all parts of
the sald clothes.

IMPROVED WASIING MACHINE,

John Zeller, Stouchsburg, Pa.—This machine is so constructod as
torub the clothos in & mannor analogous to hand rubbing, will eo-
able sofled parts to be rubbed longer than the cleaner parts, and
will not injure tho elothos,

IMPROVED PRUIT AND JELLY MASHER AND STRAINER.

Adolph Conrady, Cincinnati, Objo.—This consists in & metal
with perforated sides, in which is & pross follower, wit! oﬂ’
for working it. The scrow is mounted in & crosstree, ably

ammwmmﬂmﬁhnubhwm_

dotached, to facilitate the application and romoval of the follows
for filling and clearing out the oup. ek
IMPROVED COOKING STOVE. gz

John €. MeClamrooh, Edina, Mo.—This relates to an

cated balow the porforated bottom of the ash pit, and provided
with a registor o Its sido o Admit alr, so that the wah box may |
utilizod as a fire box. L i A
=i}
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make castings twice

r advertisement, page X8,
and frost-

&0, 915 Ridge Avenuo, Philadeliphin, Pa.

~A small Wator Powor Engine, Address
n, Post Ooe Nox 4,000, Now York Clty,
‘unted—-Party to manufnoturs an Automatio
Guvernor on Royalty. A perfect eut-off, ennbg
 oheap as Judson Governor. Has been testod.
ddross 1, 8, Cole, 617 HUI §t,, Milwaukee, Wis,
Foundrymen—A good Dry or Green Sand Moul-
der wants & Job. Address C. F, Fleld, 317 Grand 8t,,
m . - .

‘Models and Ught Maohinory made by T. R. Al-
mond, 1 “mlltlﬁnokln.ﬂ. : Ohm«'luaouhlo
Good 2nd hand Drop Hammor, 2 to 800 1bs, drop.
) ; and lowost prico. John Forbes, Dart-
~ The best Sewing Maohine in the world—Makes
the Look Stiteh, the Chiatn Stitch, and Embroidory Stiteh
from two whole Spools, Agonts wanted everywhore.
G. L. Du Laney & Co., 744 Brosdway, New York City.

Ploture-rrame Machine—Something now. Makes
S frames easler than 1 by the common way. Address
E. L. BEastman & Co,, Montpeller, Vermont,

D, Frisbie & Co. manufacture the Friction Pul-
oy—Captaln—best in tho World, New Havon, Conn.

A SBoraper Patent fo Add R. Verea,
o Wall It.p.cl:n\v York. iy Moo

Solid Emory Vuleanito Wheols—The Solid Orlg-

mdiators. Place n wiro baskoet filled with a small
shovel full of glowlng coals In the focus of  re-
floctor, and tho heat rays from it will ignite
phosphorus in the foous of o supplomentary re-
floctor 12 foot distant. A number of reflectors,
s pliced behind as many fros s to concentrate
tho hoat rays upon a given point, will cause a de-
&Tvo of hoat ut that polnt corresponding In n-
tonsity with the combined rays of the fires, less
the loss by atworption (nto the medium through
which thoy pass, Light rays from the moon may
bo concentrated as readily us those from the sun,
but no degree of multiplication of such mys
will roveal any appreciable acoumulation of heat.
From this it Is to be Inferred of this retlected
heat that what little of heat from the sun there
may bo, that {8 not absorbed by the moon, 18 lost
On 18 way Lo us In ts pasigo through the ntmo-
sphore of the oarth.

In using comprossed alr, would there be any
inof power (without referonce to the question
of economy) by devaporizing and heating before
compressing the air? A, If you heat the air at
constant  volume, before compressing it, the
prossure will be Incroased; and then if it ls com-
pressod, the pressure will of course bo greater
than If It had not been proviously heated,

(8) R, K, nsks: What s the best material
for locomotive boller tubes for conducting heat,
coppor, brass, or fron 7 A, Hrass.

(4) W. H. H. W. says: My neighbor has a
woll 40 foot deep and 800 feot from his house.
The houso 18 10 feet lower than the bottom of
woll.  WILL it be possible to draw the water from
thoe woll by asipbhon ? Is it neovssary to lower or
cut nway the hill that the water will not be re-
quired) to rise more than 80 fect. What size of
pipeshould be used ” A, It will not be advisa-
ble to attempt to raise the witer more than 25
or 20 foot, nor to use a pipe smaller than 1 inch in
dlamaotor,

(5) A, F. B. asks: Is it n saving of battery

Caution.~Our name (s stamped In full on all our best | material for a Callaud gravity battery to stand

Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. Noew York Belting and Pack-
ing Company, ¥7 and 88 Fark Row, Now York.

Glass Blown X
. Cylinders. T. Dognan, 120 Milk St.,

Modols for Inventors. H. B. Morris, Ithaca,N.Y.

M. Shaw, Manufacturer of Insulated Wire for
Knlvanic l&a telegraph purposos, &o.,200 W 27th 8t,, N, Y.

F, C, Beach & Co., makers of the Tom Thumb
Tolograph and other ‘olectrical machines, have removed
to 30 Water Strect, New York,

Pat'd Gralning Stonclls—J. J. Callow,Clevel'd, O.

Lathe Dogs, Expanding Mandrels, Steel Clamps,
&o,, for Machinists, Manufactured by C. W. LeCount,
0. Norwalk, Ct. Send for reduced Price List,

Driving Belts made to order, to accomplish work
required. Send full partioulars for prices to C. W. Arny,
148 North Third St., Fhlladelphis, Pa.

For 24 Hund Portable and Stationary Bollers
and Eogines, nddress Junios Harrels, Titusville, Pa,

Yacht and Stationary Englnes, sizes 2, 4, 6 and 8
H, P. Bestforprice. N. W. Twim, New Haven, Conn,

openatnlght? A, Yes.

(6) J. T. B. asks: 1. Will electricity, pass-
{ng through a magnet, chango its poles? A. Yes.
2. Whioh Is the cheapest way to run astrong el-
ecotrie battery ? A, A carbon battery excited by
bichromato of potash is the cheapest where great
power s required.

(7) G, W. McD, asks: Does the air in the
alr chnmber of an hydrulle ram changein the
operntion of the ram, that Is, does more enter
and somo esoapo, in the working of theram? A.
You

(8) C. C. J. R, asks. 1. If the circumfer
ence of a steel wheel be placed near a large mag-
not, does the wheel become o magnet? A, Yes.
2. Where are its poles situated? A. One pole
would boe next to the permanont magnet, the
other would probably be on the opposite end of
tho wheel, 3, Does the horseshoe magnet of a
magneto-electric machine lose its power by use?

Patent Scroll and Band Saws, best and cheapest | 1 %0, 1s the loss much? A. Yes, gradually ; but

io use. Cordesman, Egan & Co., Cincinnati, Ohlo.

the loss is sometimes almost insensible for a long

Hydrant Hose, Pipes, and Couplings. Send for | while. 4. Does it continue to lose as long as it is

prices to Balley, Farreil & Co., Pittaburgh, Pa.

used? A, Yes. 5. How many revolutions ought

“Dead Stroke” Power Hammers—recently great- | 8 magneto-electric machine to make in a minute

1y tmproved, Incressing cost over 10 per cent. Priceare- | to pr

duced over 2 per cent. Hull & Beldes Co.. Danbury,Ct.

the strong current of electricity ?
A. The current will increase with most machines

Power & Foot Presses & all Fruit-can Tools. Fer- | until the velocity of the movable magnets exceeds

racute Wka., Bridgeton, N.J, & C. %7, Mchy. Hall,Cent’l.

1,000 revolutions. 6. Does a magnoet lose its pow-

Shingles and Heading Sawing Machine. See ad- | er when placed near the circumference of an

vertisement of Trevor & Co., Lockport, N. Y.

Steel Castings, from one Ib. to five thousand Ibs.
Iavalusble for strength and dursbility. Circulars free.

{ron or steel wheel which is revolving? A. Yes,

(9) W. N. M. says: [ have the two conduc-
tors of an electrical machine. and the plateshaft,

For best Presses, Dies, and Fruit Can Tools, Bliss | and crank, There are no rubbens, and 1 waut to

& Willisms, cor. of Plymouth snd Jay, Beookiyn, N. ¥.

know of what material to make them, and

For Solid Wrought-iron Beams, etc., see adyer- | whether to put them between the wheel standards

tisement. Address Unlon lron Mills Pittabargh, Pa.
for lithograph, &c.
Hotchkiss & Ball, Meriden, Conn., Fo!

or on the same standard as the brass globe. A,
Make the rubbers of leather and staff them with
horschalr, They should be attached to the stan-

undrymen
and workers of sheet metal. Fine Gray Lron Castiogs | g,rd carrying the brass globe.

to order. Job work solicited,

For Solid Emery Wheels and Machinery, send to

tbe Unlon Stone Co., Boston, Mass., for circalar.

(10) C. H. R. says: [ notice in your ac
counts of the working of some of the many

Hydmulic Presses and Jacks, new and second | cables that electricians have exporienced much
pand. Lathes snd Macuinery for Follshing and Butiog | difficulty in attaining a speed in the transnission

metals. E. Lyon, £ Grand Street, Now York.
Diamond Tools—J. Dickinson, 64 Nassau St N. Y

of signals that was sutliclent to reliove the pross-
« | ure of business, 'und, o order to hasten it, have

Temples and Oflcans. Dmper, Hopedalo, Mass. formed a metallic circuit by jolning two wires,

ks

thereby overcoming In & messure tho effoots of
the second ary current produced in the cable by
tho primary. [ bave ofton noticed In some of
my experiments the strong natural tendeney of
the clectricities when separated to reunite, and
would suggest to eleotriclans, if they think It

0. J.H's letter Yan boen placed in the [ worthy, a trial (my facilities in regard to the
hlm.ll 6( a prominent phyviolan for roply.—(, nocossary apparatus belng too lmited for any
W. J. should obtain tho bost modical advice.— vonclusive experimonts). If & vessol could bo so

W. R will find & reaipe for a black walnut stale

on p. %, vol. 32.-W. N. will find duroctions for

making concrote gruvel walks on p. 50, vol, X2,
(1) J. L. C. says: | have a surveying com
pass, the needie of which does oot travorse woll

What s tho cause, and how oan I remedy it?
A. It has probably become demagnotized, You

should have It chargod again,
(2) G. W. D, says: Reforring to your re
cont descriptions of rofloctors and to the artiele

in your paper of Novoembor 25, 1IN, entitled “ A
Possible Improvoment in House Heating," 1 beg
w Inquire If any considerable Increase of hoat

, | constructed us w hold nogative eloctricity (which
oould be accomplished by charging It and draw-
fng the positive to the ground), by attaching It
to one ond of the cable, und by working the op-
posito end with pasitive electricity, It might pos-
albly not enly haston signaling, but oyvercome
some of the other dificulties and mwake one cable
froo o work noppositeo direction. AL The ldea
In lmprocticable for the romson that s signaler
cannot operate opposite ends of the eable at the
' | sumne Instant,

(11) 1", E. asks: What slze of boller should
I uso for o small engine, with 1 inch boro and 2
nches stroke 7 A, Make ono 9 Inches In diameter

gould bo obtalned by massing, by means of ro- | oo e high.

flootors or lenses, the mdiations from fumaces,
gna, and oll lamps, or othor artificial sourcoes, pro-
vided the bestns are carried In parallol mys and

arrestod within, say, 6 foot of the foous. I ap-

probend no dificulty in so utillgdng the sun's

mys, but am doubtful as to the galn of heut, In

(12) J. P asks: How would you determine
in horse powoer the best way steam heating should
bo chargod? A, This must be a matter of argu-
ment, as thoro is no universal standard. A vory
vommon rating would be 1o charge the number

masing hoat mdiations from other sources. | of ouble feot of water evaported per hour for
would not require ovor 20° Fuh, Can this be heating purposes, as so much home powoer, Oth-
socomplishod, and how? A, All beat mys aro oy would multiply this by 2, to get the horse
susoeptible of soosmulation by concentratod ri. power,

diation, whother of tho sun or of wrtificisl com- (18) L. W. says: [ am told that telegraph

bustion. Mackened surfaces cunstitute the hoat

| mossigon, in traveling from one station to an~
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other, go through the ground, and that the wire
serves to complete the circult.  Our opemtor
says that the curront passes over tho wiros, and
that the ground wire serves to complote tho ele-
oult. A, Thoe signals pass over the wire only,
The earth moroly completes the clroult by acting
nsa resorvolr for the electricity discharged at
ench end of the wire.

(14)J. W, 8. asks: 1. Is the nctual pulling
power of a locomotive engine with 4 feot driving
wheels groater than with 3% or 6 feet wheels,
welght of locomotive, size of oylinder, and all
other things belog equal 7 A, Yes, 2. Why are
small driving wheels generally adopted for freight
locomotivea? A. BDecnuse they nre required to
haul heavy londs, and great speed 1y not wanted,

(15) J. A, W. says: How much more will o
scrow 3 Inches in dinmeter 1ift, than one 136 inch
©8, of the samo pitech or number of threads per
inch? A. Disregarding friction, the rule Is as
follows:

clreumference ) S plteh )
Welght nhcd:% force ):;.‘ described by $:] | of
upplied %) oM s Y §  lucraw.

Henco the rolation will be the samo for all serews
having the same pitch,

(16) W. 8. W, asks: Is there any difference
between an opon ornnk motion or an ¢coentric
motion? An cccontric motion I8 n solld eriunk,
but the positiveness in the motion seems not to
be the same. Are there the same dead points in
an ecoentric us there are ina crank 7 A, Yes, the
motion s the same.

(1) F. C. W. asks: How many times will a
locomotive eylinder fill and exhaust in a second?
A. Take the case of a locomotive with 8§ feet
driving wheels, moving at the rate of 40 miles an
hour. The whoels would make a little more than
3 rovolutlons per second, so that the eylinder
would boe filled a little over 6 times,

(18) H. W, K. asks: What is the process of
tempering solid steel diesinlead? A. By heat-
ing steel in melted lead the outside becomessuf-
ficiently hot vo harden before the inside does;
hence the inside is left comparatively soft, and
the stecl is therefore not liable to crack in the
hardening. Another advantage is that the heat-
ing, and hence the tempering, is very uniform.

(19) W.C. A, asks: Will it make any differ-
ence in the working of a main telegraph line if I
should use it for a return wire for a short elrcult,
putting keys, sounders, and local battery on the
short circuit wire? A. It would not interfere

{ with the working of the main line. Vocal sounds

have been sent through a few feet of wire,

(20) J. W. 8. says: Does steam at pressures
from 40 to 125 Ibs. per square inch destroy the
elasticity of steel springs workiag in the bollers?
A. Good springs are quite durable In such situa-
tions If they are protected against corrosion.

(21) B. W. W. says: I am building a cis-
tern in my cellar with the inlet pipes each 2 inch-
os in dlameter, running from the roof, about 20
feoot. How large should the outlet pipe be to pre-
vent overtlow 7 A, Make it 3 Inches In diame-
ter.

(22) A. R. asks: What is the formuls for
the number of feet in o telegraph pole? A, The
following Is given for timber measuring : G=4
girth at middle in feet. g=3 girth at one end in
feet. ¢'=M girth atother end In foet. L=longth
of log In feet. o=cube contents of same In feet.

GAo4ony %
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(23) M. G, says: I have been trying to gold
plate & chamber of & revolver, It had been
nickel plated, but it had partly peeled off, so 1
took itall off. [ cleaned It thoronghly. and (1o
plate it with copper first) I plunged It into & solu-
tlon of sulphate of copper, and it turmmed all
black. I would ke to know what s the reason
for this. A. Clean the chamber agaln carcfully,
and uso » oyanide Instoad of an acld solution of
coppor for the first thin doposit.  Tho superior
chomisin of the acld for (ron or steel over that
of ueld for coppor Is suficlent to produce the re-
sults obtalned, Do not use toe much battory.

(24) W, F. C, says: What Is heat lightuing ?
A. Heat lightoing is a name glven to the reflec
tion of lightning discharges that take place be-
low the hortzon or bohind clouds,

(25) A. R. W, asks: Can you give mo & re-
clpe for a phosphorus paste for cookronchos ¥ A,
Take phosphorus 1 oz, warm water 1pint; put
in & bottle, cork up, and agitate thl the phos-
phorus s In & minute stute of division, ndding
towards the end molst sugar 3 b, Then add
lard molted by gentle hoat 1 1b, and repoat the
agltation till the whole s nearly cold; when
oold, ferm It Into o stilf dough with oatmoeal, and
make Into small cakos. Dry in the air,

(20) 1. E. H. asks: How can | make rubber
stamps? A, Vulounized rubber s used, as pro-
pared by tho manufacturens, snd ean be procured
In strips about § lnches wide and 4 lnoh thiok,
and of noy longth desired. The name aond ad-
dress should bo sot up lo type and woll olled; s vim
shout 3¢ Ineh o bight should be placed around
the form, and dontist's plaster, mixed o the
proper consistonee, poured In and allowed to st ;
then the plaster oast is 10 bo soparmted from the
typo. A ploos of the vuicanised rubber is then
cut out, of the slse of the plaster wold, and lald
upon it, and both togothor are placed (o sorew
pross, and bheat sufliciont to thoroughly harden
the rubber s appiied. The sorew Is then turned
down bard, and loft for o time until the rabber Is
perfootly forewd into the mold, After the whaole
ix cold, the rubber Is separstod from the model,
and any trrogularitios teimmed off with a sharp
knife; the rubber storcotype s then fastened,
with glue or other coment, o a block af wood,
and the stamp s ready for use, 2, Of what Is
the well known oll bath for vulosnlsing rubber

—— —____ ———————————

composed? A. At the prosent day Parkes’ meth-
od 18 generally adopted ; the caoutehoue i sim-
ply immersed Inn mixture of 40 parts sulphide
of carbon and | part chloride of sulphur; it isnext
plaoed in o room heated to 70° Fib., and, when all
the sulphide of enrbon has been volatilized, the
procoss {s so far complote that itis only requi-
site to boll the material In a solution of about 1
I1b. caustic potassa in 2 gullons water, the valcan-
fzod caoutchouo being noxt washed to remove
oxcoss of alkall

(27) H. D. M. F.asks: What isa bogie? A.
“ A four-whoeoled truck supporting the fore part
of n lovomotive, and turning beneath it to some
oxtent, It nooessary,"—Knight's Mechanical Die-
tionary.

(28) ¢, D. K, aska. 1. How can 1 stain
light yellow brick 8o us to give them o dark color?
A. You oannot stain brick o permanent color as
you can some kinds of wood. The noarcst
approach to (t probably (s the cement wash whioh
permeates the pores of the brick. Something of
the nature of o glaze might be fixed Into the
face of the brick In the kiln. Light brick may
be made darker by smoke, but the color will be
neither ovon nor sgrecable. Cement or oll paint
is the most pragtieable,

(20) . M, nuks: Would o moist blast for
forges, ete,, bo injurious to the fron? A, No, but
there would be no advantage dervived from the
introduction of molsture.

(30) C. F. G, asks: Fo- what are barytes
used 7 A. The sulphate of baryta Is the perma-
nent white of water color artists; it Is also em-
ployed to adulteruto white lead. When mingled
in excess with the latter plgment it forms Dutoh
white : In equal quantity Hamburg, and in losser
amount Venice, white, But it becomes, when
ground with ofl, translucent, and Impairs the
opacity of the lead paint.

(31) O. J. H.—Paris green (Schweinfurt
green) (s an acet ite of copper. In 100 parts:
oxide of copper,31°20 ; arseni acld, 58°65; noet-
icacid, 10005, Dr. Ehrmann gives as its formula:

S : 04+8 (Cu0,A%,0,).

(32) A. M. S.says: You stated some time
ago that glycerin was a low form of alcohol.
Some students tell me it is an ofl. A, The alco-
hols are classified after the number of the O H,
or hydroxyl, groups contained in them. Thus:
ordinary alcohol (ethylicalcobol)—C.H, (O Hy—ls a
monatomic aleohol ; C;H, (O H),, or ethyline al-
cohol, I8 diatomic; C;H, (O H),;, or glycerin, is
triatomlc, ete.  We do not know what you mean
by “low form " of alcobol; glycerin, the last
named alcohol, is more highly constituted than
the former.

How are photographs fastened to glass for the
new style of oil painting? A. Coverthe plicture
with a fine cloth, and remove all air bubbles by

of a soft rubber roller.

(33) W. B. W, asks: How can I make a
petrifying solution to make vegetable tissuos hard
and dumble? A, The time required for ordinary
petrifaction ronders its urtificial application im-
practicable. There are various methods of met-
alizing leaves, ete. usaally by electro-deposition
of the metal, which, when peoperly applied, copy
perfectly. Those may be afterwards enameled
to suit.

(34) J. D, E. asks: 1. What are the sizes
and distances apart of tho lenses in the oyeploce
fHustratod (n SCIENTIFIC AMERICAN SUPPLEMENT,
vol. 17 A. For medium power, focus of Ist lens,
1"30 Inch : foous of 24 lens, 130 loch ; foous of 3d
lons, 1'40 inch ; focus of 4th lens I'00 inch. Dis-
tance botween st and 24 lons, 1113 Inch ; distance
betweon 24 and 3d lens, 225 Inch ;| distance be-
tween 34 and (th lens, 147 Inch. Diameter of lst
and 24 lens, 048 Inch ; diameter of 3d lens, 088
inch; diameter of 4th lens, 034 inch. Distance
of Maphrgm from Ist lens, 145 inch | aperture
of dlaphirmgm botween st and 2d lens, 0008 {nch ;
aperture of diaphragm between 3d and dth lens, 0746
inch; distance of cap from dth lens, 03 foch;
aperture of cap, (r17 inch. 2. Should there bea
dizphragm at the focus of the object glas? A,
There should be dlaphragms in the tube to cut off
the reflsotions from the inside. 3. What is the
ratio betwoen achromatic lenses of different fo-
el? AL In telescople objectives the magnifylng
power varies directly as the focal length. If the
foeal length s double, the maguifying power is
double, 4 Is it necossary to have the foous of
the fleld lens of the Huyghenian eyeploce longer
than that of the oye lons? A Yes & Is It
necessary to have the rays of light parallel whon
thoy enter the oye? Al They should be nearly
enough parallel to enable the eye to bring the
objoot to a focus,

(35) E. P. M. nsks: How can | soften some
such substance as black hard rabber o as to
mold It into small round tickets, with letters on
them? A, The rubber Is usually formed Into the
shape desired while still soft and wurm, bofore
vulcaniztion,

(86) 1L N, R, asks: 1. Which is the most
poworful, u reflecting or refmoting telescope ?
AL A refruoting one. 2. Oan T got one which will
distinguish objects 16 milos distunt for §071 A,
Yes. 8. Where can Tget it? A, Addross the op-
ticlans who advertise In our columns. 4 Would
it be o long to carry ¥ AL No. & Would it be
anight as well as a day glass ¥ A, Yeu

(37) A. L. F. saks: What is common plich?
A. It s the residue romalning after the removal
of certatn volatile bodies by distillation from the
so~called Stockholm tar. The tar s

obtalned by s kind of rude dlstillation of the re-
sinous wood of the ping, In turf-coversd Kilns.
(88) O, J. H, asks: What is Paris T A
It s tho aceto-arsenite of copper, and s the most
polsonous of aoy of the comblnations of K

soule.
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alay.—D. 8. V.~It1s chlor-
8 0f 1o vilue.—~J. 8, M.=The
Ilioblbly due to tho de-
silicates at the sourve of
¢ divided silioa boing brought
mochanloal force of the
A : sltedd. It Is not of suMelent
beof vﬂnc oven for glass mitking.—S.
‘conslsts principally of sesquiox-
. togother with a little alumina and
Ve found nolther gold nor siiver.—P., of
), Nevada—It I a clay containing lime.
think it contalns any metal in paying

=J. MeG.—A complete analysis of the
beot did not detect any polsonous matter.—J. F.
W.—No. 115 mica sohist. No.2is hornblende.
No3is loedony,whose color is due
tonickel. No. 4 is dolomite, n magnesian lime-
stone. No. 51s rutfle—titanie acid. No. 8 is fel-

Nos 11 and 13 are semi-decomposed

fog tron. Nos.18 and 17 are hornblende. No. 18 ap-
pears to be a specimen of chlorite, a silicate of
magnesia. No. 19 is magnesian limestone.—E. E.
Y.—Itis & talcose rock containing sulphide of
iron, whioh has gradually suffered partial decom-

position; It is not valuable.—J. T.—It IS an fm- | 01000 wringer, F. Way ..
pure clay contalning oxide of fron and sand.—A. | Cock, stop and waste, G. Veale. Jr.
Coloring cotton and wool, Rice & Arnold.
heated with, sand or clay. The scoria consists of | Cooler, milk, W. H. Hyde...ooorneneeiann
Corset, C. A. Griswold =
caustio lime.—S. E. E.—No. 1 is hematite—an | Cotton cleaner, A.J. Lee...... .
Crackers, packing case for, J. Garneau, Sr
Cradle, wire, E. Rollert................ -
Crib and table, M. C. Urqubart
Culdyator, J, C. Bannigan.....
Cultivator, C. L. Carter....
Cultivator, D. C. StOver......cccnne
Cutting Index sheets, S, M. Stmons. .
Dental foll, R.S WHHAMS, .oeeeenes

W. S.—1It contains, or has been in contact while
silicates of lime, aluming, and iron, together with

iron ore. No. 2 contains oxide of manganese.—
No.3 i=s harnblende.—R. C.—The yellow body is
sulphide of iron. The white, carbonsate of lime.
The hard dark colared piece appears to be chalee-
dony. The fourth isa piece of scoria —Cairo,
TIL.—It is impure kaolin, a silicate of alumina.—
The two specimens in match box, marked * Al-
pha " and * Clara,” are quartz rock and hematite
iron ore. -

J. C.R.asks: Inwhat year did the grasshop-
pors commence thelr destruotive work in this
country ¥—W Z. R.und others ask: What is bai-
tra, w;aloh you mention as a new size for cotton
‘cloth

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN f0-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

- On the Accumulation of the World. By 8, A,

On Bevel Gears. By H. E,

Also Inquiries and naswars from the following :
W. F. W.—L. W.P,—B. T. K.—P, I'.—H. H.—J. B.—
W, W C=F. M., Jr =W, D, K.~W. E.P.—M. A. G.
~E. G.~P, 8. K,

—

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The sddress of the writer should
always be given.

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

Hundreds of inquiries analogous to the following
are sent: *'Who makes cast {ron cannon? Who
sells sensitive dry photographic plates? Whose
15 the best photographic apparatus for outdoor
work? Who sells varnishes 7 Whose is the pur-
est white lead 7* Al such personal inguiries are
printed, as will be observed, in the column of
* Business and Personal,” which is speclally set
spart for that purpose, subject o the charge
mentioned at the head of that column. Almost
any desired information can in this way be expe-
ditiously obtatned.

[OFFICIAL)

INDEX OF INVENTIONS

FOoR Witicn
Letters Patent of the Unlted States were
Granted In the Week Ending
August 22,1876,

AND EACH EEARING THAT DATE.
[Those marked (r) are refssucd patenta,)

A complete copy of any patent In the annexed ll::—.
nolsding hotl the specifications and drawitgr, will be
urnished from tds offies for one doller. In ordering,
ploase stats the number and date of the patent deaired,
and remit to Munn &Co,, 37 Park Row, New York ecity.

Addressing machise, J. M, Kenpard

15,290
Alsrou, fire, A, V. Bells < .. N2
Aunger, past hole, L. 1. Hiteheoo lt . IR1.9%4
Pale tle, W. Wilkisson.. 181,549

Baling manare, ete., J. B. Areher
Barrel, D. ¥, Bowker, . . J
Barrel, scorpool, Keese et al., .,

14,9
151,
. 18,

i
Sy

Car coupling, C

Chaln, or

umlml.n s«m........‘.
| Beat bottom spring, W, 8. Iloj'ooldn
| Bedstead, wardrobe, O, Kitburn...........
| Biilfard chalk and ball holder, B. Martines .

Rialng, Hqofd &

Car coupling, A, Scoles
Car, discharging, J. W. \lcuonnm
Car, refrigerating, J. A. Ayer.....
Car unloader, grain, G. M. Monlton
Car ventilator, W. Foglesong. ..
Car whoels, castiog, N. Washburn....
Cary, feed trough for stock, Z. Street ..
Cars, ote., heater for, M. W,
Cars, otc., ventflating, W. 5. Andrews.
Cartridges. capping, Burton et al
Cartrldge cases, making, 1. M. Milbank
Cartridge shells, testing, Salisbury & Wells .., ..

1, S. Davidson........... 3

dry, T. & Robl
Bobblin, C. Hardy. ..o
Dofler attachment, C, M, \'u Tine
Boller, onlinary, J. Bevin.......
Boller fine brush, J, H. Davis....... '
Boller furnace, steam, B, J. Hobson. ..o

Baols, vte., making, Le Blanc of al.
Boot-lasting apparatus, 1), Sorey..
Boot, moccasin, S, T, Hutehins. .
Dridges, eto., rahing, Clark o al.
Brooms, J.F. Lee, Jr........
Backle, P'. Bams, ...,
Bung, W, W. Urooker ..
Rureay, J. Imkson........
Burner, lamp, H. C. Scott .
Butter worker, I, O, .\umn
Candlostick, miner's, Quinliven & Llnohnr:er
Cans, labeling fruft, J. Hinkiey
Caraxle lubricator, J.IB. Flynt, ..
Car brake pad, Russcll & Shank ..

C. Derriek

ho

Electric

Drawing board, 8, James.....
Drill, rock, E. Winchester...
Earth closet, J. W. Beyron..
Earth closet, R. S. Willlams...
Earth pulverizer, J. M. Kendall.
Egg box, G. W. Stevens..........

Chain, ornamental, J. L. Heeley. ...
wmle- No. 7is a variety of basalt. No. S8 £ | Chaln, orpamental, P. E. Witherell ...
quartz. No.9isimpure clay. No. 10 is granite. | Chest protector. lads’s, H. Hayward....
granite. No. | Churn, L. Blust..........

12 is quartz. No. 14 is flint. No. 15 is clay contain- | Churz. J. Campbell.......
Clgarmold, N. DuBrual (r)..
Clevis, spring, J. F. Chase.
Clod crusher and drag, H. Feenden.,

W.H

Hazelton.

o 181,488
<1514

Harrow, A. J.

Hydrant, L,

Jack, wagon,

Hydro-extractor, W,
lce crushiing machine, D, W, Low
1Muminatiog apparatas, F. Darracott
Indioataor, punching, W. Weloh ()
Indicator, station, C
Injector, G. H. Little (n)
Jack, lifting, H
F.

Elevator and purifier, water, C. Hartzell
Elevator belts for buckets, F. H. C, Mey

Eugine, blowing, P. L. Welmer........
Engine, steam, A. E. Crihtield ...
Engine balanced valve, J. Fairbu;

Engine governor, J. D. Willoughby ... 30
Eogine valve, steam-moved, A, J. Stevens
Fan, J. E. Young.
Fare box, W. E. Prall.

Fextilizing, treating refuse for, J. Bonfield .
Fiber, separating, J. B, Vogel..............
Fire srm, breech-loading, H. J. Altman,
Fire extingunisher, J. H. Connelly...
Fire place frame, Bargls & Bell....
Fires in of] tanks, extinguishing, J.
¥ishing, trolling hook for, H. C. Brush
Furnsce for sssaying, T. M, Berge............. wee 81,004
Farnace gases, eto., purifying, Connelly ef al. (r).
Furnace, soldering, F. C. & C, E. Smith
Gage, carpenter's, C. fl. B. Hutchinson
Gas and water plpe case, F. Jareck!...
Gas apparatus, E. Dean
Gay, generating carbonic acld, A. Kayser,
Gas burner, F. A, Seaver o5

Gas lighting, automatic, W.W. I
Gas fixture, C. ¥, Taylor.........
Gas,making, H, W, C. Tweddle.
Gas purifier, P. Muonzinger........
Glassware, press for molding, J. Haloy, .
Grate, J, R, Case
Gun stock, adjustable, A. Shernmnan.,.....

Harness saddle and check book, P. Burns

Upham...corervaers

Harvester, Bawson, Thacher, & Rawason...
Harvester, corn, Hunt & Bryan
Narvester, platform adjustment, 8.
Hay elevator, J. .
Hay tedder, W, C

Health 1ife, 1. 11, Evarts, ...
Heater, fire place, 8. Muasser......
Hester for cam, wte,, M, W,
Hoe, wheel, 1. Vampill . oooooo o,
Hoof trimmer, G. Grelner, .,
Horse detacking device, M, V. B
Horseshoes, removing bury from, C.
Hydrant, J. E
L. Treman. .

Fitzhagh.....
Gilford (r)..

Scanlso.......

| A U lelngrr

O, Flent

A. Cartle..
A, Cleland,

Noxon, Jr....
. 181,815

Huzelton.,

Walker. ..

. 151,805
.ae 151,809
coe 181018
. 181,268
. 151,48
. 181,900
ee 151,008
wes 151,400
P L )
wee 1ELEM
.. 181,208
s 181,39
s 181,408

. 18,

H. Perkios..

. 181,060
o 1811

LI

.o IR1,080
A LI

BRI
R LI
wee 161,006
i LI

. 1L 00
Bofler compound. seate-removing, R. R. Taylor. 191,557
Bolllag apparatus, J. H. Corey .......oooovveiainn 18,00

P LN L)
« 1810

. 18140
RR LI

L8 &M. 151,40

NS LI )

oo IBLEIT
N LI L)

. 1L
151,904
MR LI -
181,800

151,98

o 181,40
wes 181,000

- 151,001
L. 181,
A LI o

151,504

MR LI B

181,45

- 150,200
o 1N, 800
181, %6

151,564

IR

181,458

LIRS

Clothes drver, J. P. Howell......... S8, 42
Clothes dryer, 0. B. Lee........ . 151,81
Clothes pounder. R. J. Pamphrey.. L1800

......... 191,505

Dental plugger, Snow & Lewls (ri...... s
Dentist's vuleanizer, J. L. McDermut (r).. T
Desk, writing, Keys & Taylor, oo . 151,449
Digger, potato, A. J. Nellls ... - 151,467
Dividers, A. Gruber........ .- 151,80
Door fastener, J. D. King.... .. 181271

Elevator, hod, W. Smith................ o 151,458
Elevator, bydraulic, M. P. Higglins.. .- 151.263
Elevator tower, L. B. Sawyer...... A O 181,258
Elovator tripping bucket, coal, J. R. Fitzhugh.. 151,516
Embunkments, forming, Swift & O'Neale........ 181,872

. Connelly 151,418

181, 508

T 208
LI

LN L)
151 4
151, 6

o
LI
L AELaT
LN

Rallway switch, }link bar for, T. G, Anustrong...

Kottle, camp, A, A, Gorvals,...... N
Kilp, brick, E. W. Blagham..........
Ladder, oxtension step, W. H. Bitter
Lamp eollar, O, ¥,
Lamp Hghting attachment, R. Biber. ..
Lamp wick and burner, H. C. Scort, ..
Land rollor marker, W, V. Aldrhlur
Lathes, clhinek for metal, A, B. hmmn

151,481
can 181,890
voe 181,006
. 181,10
. 181,498
...... 181,284

v 181,500
oo 181,509
o 1814

Loather, tapering mlrhlm'. l. & G, W. Se

TORRIngS Fo L ORKIOY o ortiiseersiocrrsonnenasacns 151,40
Loveling rod, O, L. Whitohouse oo 181,584
Loom temple, B, 8, SHMpsan.....oviiiviiannes . 181,30
Marble, artifiolal, B Goulton.......oooee 151,52
Marbie, pollshing, D, C. Myart. oo vrennieneias 151,46

ML fulling, . Drmper.. oo
Mop holder, Cabbage & Alexander......
Musieal Instramnnt, ¥mith & Hamllton,
Nallextractor, W 1. Tinker....cooeeneen
Natl feeding machine, F. Toepfer,
Nall plate feeder, F. A, Glosson...
Nutlock, T, ¢, Conmd.....
Nut lock, D, Deahon,..... .
NutJook, C. H. Everbart.....co.occavisnesnse serrs
Ores, oto,, rossting, smelting, J. Duffey...........
Organ tremolo, read, M, L. Plorce. ... cos 151472
Overalls, Crocker & Sommerfels.. «.» 181,016
Pl lard, J. BOArs. .. .ooovivienien .o 151,250
Palls, machine for striping, 8 . 1818
Paper g machine, €, H. Morgan (r)... o)
Paper bag machine, 8. K, Pettes (r)........ 0
Paper, composition paste for fiy, J. Ralston... .

vee JR13SY
coo 181,405
oo 181350
R L) % 11|
. 3%
iv- 181,258

+ 181,514
181,410
181,425
151,622

i Henry

. LG
Paper-folding mechanism, L. C. Crowell..... L2
Paper pulp, savingalkall In, &, Brown, .........000 181,000
Pavemint, 5. BaIrd. . coioieeaaiserasrsnnsaeanssesins 151,00
Pea nut roaster, J. Esporito. ... . 5L BN

o IS
e 1IN0
«os 151,450

. 151,557

Pen and pencll ease, C. M, Johnson,
Pipe molds, making, W. Smith......
Plaiting wachineg, Robinson & Silsby....

Mane, ete,, tonguing. C. G, Miller..... o

Planter and fertilizer, J. C. Fooshe S LI -1
Planter, corn, Z. D, Waters....... e 151,290
Plavter, seed, ', Kranz, . ..o wee 181,300
Plastering tool, A, A, Howe <os ISLSH
Plow, W, Stephenson. ....cocoiveeeen e 181,000
Plow beam, adjustable, J. Pentreath.... BB LN 1)

Pop corn balls, forming. G. A. Blodgot,. . 151,906
Power, transmitting, Willlams & Carter.......... 151,2%
Press, clder, Ho L, & 8. M. Brown.,.....ooeirenens 191,288
Printed sheets, ete,, receiving, J. D. Yost, . 181,559
Pulley or oy wheel cluteh, B. A, York.... . 181,514
Pump, J. 85, Adams. ...oociiiinnien 9 . 181,72
Pump, G. W. Rufnehart....... vee 1N1,068
Pump, eattle, J. . McConnel . 181,459
Pump, chain, G. Biythe....... 151,401
Pump, chain, A, J. Purviance . 181475
Pump governor, J. 8. Leas, . L
Pump, steam, J. Cablll....... 181,408
Pump valve, W, H Thomas.. AR LI
Pumping valve, for barrels, J. J l.cvm seessavaes JELE8T
Raflway signal, electro-magnetic, Hall & Snow.. 18,485
Raltway switch, W. E. Prall..................ccaie 181,20
181,390
181,837
1851045
181,257

Rake, borse hay, H. H. ﬂl(hel’l}‘r......-..
Reel, twine, J. Clarke.........c.oan | FRNATARS
Refl s F. L. S

Refrigemtor, J. F. FerguSOn. couvunrearannas 151.3%
Retort for distilling mercury, F. Gntxkol'.. 181,82
Rolling ralls, roll for, W. Evans......... 181,255
Sash holder, . B, HUIl.......... . 151,20

Saw buck, P. W. Hardwick....... ..
Saw, hand, Disston & Shocmaker.,
Saws, tab for gang, H. Disston. ......ooove o
Sawing machine, firewood, W. A, Hodgklos....
Sawing machine, lath, J. W, Calkins........
Separator, graln, R, M. Becker ...
Separator, grain, P, E. Merrihow
Separator, shavings, E. Drown...
Setteo, B. A, Osgood......ous
Shaft coupling, R. POOI0. ..oocvvurminaiens
Sharpeuing machine, McLaren & Coventry.
Shelf, adjustable, E. C, Donnell...
Shoe pegs, making, O, Abell, ...
Stdewalk, T, Hyate........... .

Slove, metallle, G, HErrInR. .oouvirvinrernneoennse 151,000
Siok guard and covoer eomhlued. A. 8. Hodges.. 191,260
Skate, J. A, Dodge....... 151,919
Sled, Brannock & Cleveland.... 181,408
Slelgh knee and beam socket, J. J, Cobb 181,268
Sling tor packages, G. D, Stevens.........
Smoothing {ron, self-heating, J. S. Hull... ...,
Solder-cutting machine, F, O, & C. E. Smith.....
Soldering furoace, F. C. & C. E. Smith....
Spooling yarn gulde, G. Draper...........
Spoollog gulde Tt
Squaring tool. frame, J. Cleveland

151,505
PLIN
181,42
151,543
181,00
151, 08
181,462
151, 404
151, 330
151,45
181,275
151,5%
181,208
181,340

wann

ter, J. B. B

Stamp, hand, P Llebe, oaene 181,08
steam or gas, absorbing nolse 181,358
Sterooscope, Wilcox & Ryan........ 181,506
Stove, C. Baldwin, . ....oovune 151,598

Stove pipe. G, Wright........

Surveying instrument, W, Kuebler.
Susponders, J, B, Sharp....... asadshop
Tank, Uquid -messuring, B. Willlams. ...
Teachlug singlog, G. N. Carrozal.......
Telegraph slgnal box, J. H. C. Watts.....
Telegraph, perforator, G. L. Anders.....
Tobacco cutter, J. G, Porry......c...

Tobacco, making plug, C. Worley, < 181,512
Toy cannon, 8. R, Nibbard...... 181,540
Trap, anfmal, C, K. Jenne.... ... 181, 446
Tube-strotehing hine, J. T. C 1 151,412

Tunnel, subaqueous, J. (. Trautwine.
Tweer, M, LOMOT..,o0iieves

Tweer, 1, 5, Van Winklo.. . 181,551
Type-writing machine, G. H. Morzan., 151463
Umbrella drip cup, Viocent & MeKinny (rh..... .9

Valve, balanced, L. B, Hallo...oooiiin veees INLBSI
Valvo gear, G, A, C, Bremme, 151,042
Valve, stop, C, Jonkins......coociiee .7
Vehlcle draft appliance. J. L.'Mueller, . 18, 0%
Vebiclo head hlock, Z. Flachesser. .. .. 151,087
Vehlele hub, N, L, Holmes. ..o 151,400
Vehlele pole attachment, B, C, l|r‘rllnr .,
Vehicle, trotting A, Mitchcoek....ooooi. 18,400
Vollcles, spring counection for, W. Evans LI
Velocipedeo, B, GURIBROT. ..oooovivriiiiin ",
Veneers, cutiing, J. D. McEsohern. ... 191,01
Veuttiator, valve, W, Lato, ..o » .
Wagon brake, Adalr & Babooek, ... (LI )
Wagon hrake lever, J. 8. Fullerton,, W40
Wagon, manure,J. W, Towh, oo 151,08
Washing machine, 8, Lindsley, .. (LN
Water, purifyiug, M, Noldes,, RLIN L)
Water wheel, ltector & Biso 11,40
Water wheel, It, D, Sayre... 151,00
Woather steip, H. 1, Parkof, oo RUN LY
Wolls, lowering briok into, ). u»mpbdll LI au
Windmitl, J. 00 Tnter. o R LR )
Windmill, G, . Wallaee. ., coovie ath LI

Window seaffold, I, C. TraphAGeh. .. vicviees INLIT
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Window screen, A, B, lnn- ;q,ng

DESIGNS PATENTED,

9449, —Snawr Pix.~L, 4. Beals, Astoria, X, ¥

9,49, —~Forxsraix RiMs.—~J, W, Fisko, New York city,
9,451, —FoUrsTarx Banin . —J, W, Flske, New York city
9,450 —~Canrrrs, ), Hamer, Dutehoss county, N, ¥

9,450, —~Canrers, A, Heald, Phlladelphia, Pa

0,454, —Brrruy. M, 4, Phifladelphia, Ps.

0.455. =JAaokeT.~0. ¥, Hollls, Boston, Mass,

9,45 10 9,462, —CARRIAGYE ST, ~D, A Kimbark. Chj-
cago, 1.

0.403. —8uinr VroNrs.—A,

0450 L0 0 472 ~Fannio, -

PMlant, Now York clty.
R, Seott of i, Lawrence, Mass

[A copy of any ane of the above patents may be had by
romitting one dollar Lo Musx & Co,, 3 'ark Row, New
¥ ork vllr

SCHEDULE OF PATBIIT rm.

On each Caveat. . ....ooiiiiviniiiiies

On each Trade mark......... esesessesreesasn ’

On Nling each applieation for a Patent (17 years). ... 815
On Iseuing ench original Patent.......ovuie .20
On appeal to Examiners-in-Chlof, o %10
On appeal to Commisioner of Patent ...820
On application for Relssve. ....... .. 830
On Nlng s DIsCIALmMOr. ..ooovierirenns ..810

On an application for Deslgn 3)§ years)., . .....
On spplication for Design (7 years)...
On application for Design (18 years). ..

THE VALIDITY OF PATENTS,

We recommend to every person who is
about to purchase s patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carcfully examined
by a competent party, and to bave a research
made in the Patent Office to soe what the condi-
tion of the art was when the patent was {ssued.
He should also seo that the clalms are so worded
us to cover all the inventor was entitled to when
his patent was issued ; and it Is still more essen-
tial that he be informed whethor it is an infringe-
menton somo other oxisting patent. Parties desir-
ing to have such searches made can have them done
through the Sclentific American Patent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
information, address MUNN & CO.,

87 PARK Row, New York.

 Sdvertisements.

Inxide Page, each lusertion - - - 735 cents a line.
Back Page, ench insertion - - - $1.00 a line.
Engrarings may head advertisements at the same rate
per line, by measurement, a8 the letter presw. Adeer-
i muat be ¥ d at pudlication ofice as early

o2 Friday morning (o appear tn next fove

SCIENTIFIC BOOKS.

Workshop Receipts. for the use of Manufac-

turcrs, Mechanics, and Scientific Amatears, Svo,
cloth, €00,

Algebra.s:’lf-'hught. By W. P. Higgs. $vo,
cloth, #1L.00.

U Formule and

"with

R
considerable sdditions, 'h] tae suthor, 22mo, TORR.

'.'“gl.llm freo on application.
E.&F.N.SPON,446Broome St.,, N.Y.
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Steel Castings,

to 10,000 1bs, welght, An Invaluablo substitute
lor u natve' torul or for malleablo tron eastings ro-

Hond tnr olronlar nnd price st
AR \ BV E-
ﬁg,{.}%ﬁﬂﬂ} eftoul, PILA, PA.
EAGLE FOOT LATHES,
O R e ac. ) Rion Swed
Eomine Lathes. Motal HAnd Fiahers; we.

eatest d superior Anish w
::-. (Nﬁ'ﬂv Yi ogue describes

ene and ovary tool nee for l.heAm-
Mtauror ATUSY: ATALR a%o

9 & 07 Liberty 8t, Now York.

DR-SUREWS.~Tho Patont Right lnr the simplost
J l:(lul bost Juok-Sorow for Sule, { A Dmp g
477 Tromont Hl.. l!onon. Mln.

%ﬂﬁ 29 HEATER, FILTER,
l) ! TRACTOR combines the
.mlcr emwy in heating, condensing,
and fltering fopure water, 1t removes
And prevents scales by supplying Bollers

ure water, Willsayve its cost in fuel

none year Nooneshould use steam
M 0 Sl.nu(ulurvr-

ﬁr 8 Station

Hlunm wmp, relin w
for lny sorvico, fully guaran-
toed, * For nrl\eulnnnndolr
oulurs, nddross BAUGUMAN,
Conris & Co., Manufacturers,
Toledo, Ohlo

P. BLAISDELL & CO,,|

Worcester, Mnss..

Manufacturers of the Blaisdell Patent Upright Drills and
other first-class Machinist's Tools,

THE G BEST

GOLD PENS

Are lnnhal.una by JONIN ROLLAND, No, 19 Wost Fourth

S, Clnslonay, t{'. PRIRE Precess alloys pure pld 0.

make it u elssthe a8 Damascur Steel. l'rh- o low as
old style. Send for Uiustrated prics I

hrw \ork Agency lou \uuan Nrﬂ-t. i

IL\I\ l'l!‘l‘ MACHINERY —Models at (\nlcnnlnl

Exhibition, Machinery Hall, Poat A, 585  Litigation
deelded i our favor. Address'J, W, STOCK WELL &
€0,, Portland, Me.

bollon wil oul on

IlON PLANIN
¢ WHITC

MACHINES A BPECIALTY.
MB & CO,, M'f'rs, Worcoster, Mass,

WE ENAME L
inFINEJET BLACK every varietyof turned wood work
parts of machinery.castings;linware and other metal
werk ENAMELED JET C00DS,in woad or motal, made to mdn
[AMERICAM ENEMELCO.ITWaRRCY STPROVIOENCE. R L)

Wood-Working Machinery,

Sueh an Woodworth Planing, Tonguelng, and Grooving
Machines, Danfer's Planera, Richardson’s Patent lm-
roved Tenon Machines, )Xunlxlnr Moulding, and Re-
go Machines, ana \ooa—\\ork ng Machinery gene-

rally. Mnuuhclurc { s
WITHEREY, RUUGG & RICHARDSON,
Sclllhury streot, “urvc-lor. Mass,
(Shon formerly dcoupied hy 1t BALL & CO.Y

VROUGHT
IRON

rAMS & GIRDERS'

VI‘IIB UNION IRON MILLS, Pittsourgh, Pa.—

The sttention of Engineers and Architecta (s called
to our tmproved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds betweon the atem
and danges, which have proved so objectionable in the old
made of manufscturing,aro ontirely avolded, Weare pro-
parod to furnish all sizos at torms ia favorablo as can be
obtalned sisewhers. For desoriptive litho F‘mph addroms
( nrnuglrllmmen & Co., Uulun ron | Nlll-. u-hurnh Pa.

\'un % and Anpunsses of Saw-Mills,
gle<Mills nud Planing-Mills\n
(lu tatos of Michig Wisconsin,

Minnesota & California; also gt
Sownd, given in the LUMBERMAN'S DIRECTORY,
Just published. It ix o complete list of all the
muills in the States named, compiled by actual ran-
vaaw, and ix the only one ever published. Worth
&100 w sny Manufuoturer, Inventor, or Dealor in
Muohinory, ete, Sent by nmnljmnl poid on recolpt of
S5, Address JUDSON & KING. publigshers Nowri-
wesrenx Losnrnsan, CHICAGO, ILLS,, U

ROSE-BUDS IN WINTER

Mrong 1oe Pases, q-— wily prvtund’ for fall planting snd
quick bloom, sent safely by n.-. ald.  Five splendid
varistios, a1l laboled, fur B 00 wa--az.mu 11) do.
B.001 20 do. 83 00 ? 0. 8.0 Forl0 conta
wach mi V(tlonal, one Magnificen rn um,hn-a- o
every dolla ll-n ;(-u"h Y hn‘m' e « 1r new 500
TO ROSES and choome from gyer §
!m-t sorta, Addrss THE DINGIEE & O nl\:( R CO,,
Lone. huuw! na, “nat Grove, Ullester bu e

PROPOSALS FOR STOVES.

Wan DEranTsest,
QUARTERMASTEN GENENAL'S O¥rion

Wasuninoyon, D, € . August 38, 1§76,
\"“ LD Pror recelved at this office
Y untll noon, Octc for \pe early dellvery to
the Quartermaster's | it al Pulladelphia, P's.,
or Jelfersonville, Ind t ndred Stovesas follows

'.“ Ariny Cast lrun \‘nu-l II.

{111t %+u

tor, .‘u. 1
: )
. , " ’

‘

N .\nn) w ruuuhl Irnn \\mul H-nhr \u 4
2 ’
20 Army Cast Iron Coal Heater, No, 6,

o R " " Wi

W Army P'arlor Cosl Heators
% Avln) { nnkhl“’ quuu No l

wolfleations of the klr.'l of § ln\l s required can be
P sppiication at this offies

Fas L proposal should be Lo duplioate, and be sccomps
nled by » guaranteo (signed by twie sponsible persons),
that 1t will be carried out tn good Taith, If sccepted

Proposal will be recelved for the whole number of
Moves above required, or for any portion thereof

I'he Government reserves the right to reject any or all
Proposals

Envelupes containing |-ru|.nm|~ for the dellvery of
Bloves shonld he endorsed ** Proposals for Stoves,'' and
maddressod 1o the qu ar i n.... oy Gonoral

M, C. MELGH, Quartermaster Gonoral

\\ NTED<To | 'l-m lul\ )Ly, & patonted 2 horse Corn
IA..'-r A W, Wox 52, Charleston, 1)

< ¢ s manth Outfit worth 81 free 1o agents

'\-!”“in Biston M'r'a Co,, 10 Mioh. Av,,Chicago

N"l( WICH University solentine snd Military sehiool,
Northfield, Vi Address Prof. CHARLES DOLE

Planing & Matching.

Monidiog, He-sawing, sand Tenouing Maolines, Beroll
Baws and Uenoral Wood  Worklog Machine 0y
JOHNN. ACHENCK' '8 BON -1; Matteawan, N, ¥

Boud for Ostalowue, HE Liborty Bt,, N. Y, olty

Scientific

gmcrimu.

205

N.F. BURNHAM S

1874 TURBINE

Turbloes, but HAS NEVER NEEX IT
SELF DISrL M KDY, Pamphlet Freo
. ¥, Duroham, York, Pa

MACH Y
(‘()l l) um.?.gu NVFRH !gll I*!\gua?(ﬂ PULLEYS,

EMERY WiEELS

PELTING, l'.\\l

muNM IR, 1
CRORGE PLAC
121 Chambers & 10 leade Bia, Xow \' ork ﬁ'uy

CLUTCHES &=
H, BTONTRTORS

VOLNEY W.MASON &CO.PR

At Contennial Exhibition, Machinery Hall, D, 0, 64
Alro ntentrance to Pamp Annox,

Water Wheel

Has DIKPLACED hundroeds of other == T

— _ __ _____ _

ST EAM PUMPS.

FIRST FRIZES, VIENNA, 'ARIS, NEW YORK,
BALTIN uu:. 'HORTOR,
Bond lnrvlrcul-r of recont patented lmnrm«m- i,
THE NORWALK IRON WORKS
South Norwalk, Conn

AT.GLASS OIL CUP'

ARE THE BEST.
A5 GOLD STREET, NEW Y ()I(K.

YALE
IRON WORKS,

New Haven, (mm..
Bullders of the Yare VERTIOAL,
the best and most Frnmmm
either for Iand or marine use | 8180
HORIZONTALS, with or without
o the Rider Cut-off,
Srectan Toows made to onder,
Al st prices that defy cotopet)
tlon, Bend for Circular,

LUCIUS W. FOND, Worcester, \[-u.

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &e. | poritan

WA'PBR SUPPLY FORR TOWNS AND VIL-
LAGES, By Clarence Dolsfield, C.E. A conclse
and yaluable Report, showing the Cost and Merits of the
Varlous t'-’ynlrmo—blwunluu of the Holly System, ita
Defects—Tho Reservolr System, with Pumps,

Cont, and Advantages—Heosulta Obtained and lmnn-n?
2]

Send for Catalogue, DAVID W, POND, Successor 10 | of Use of Various Systems in Different Towns, wit

Names and Duty Reallzed, Facts and Figures to enable

making SHINGLES, DING, and STAVES;
alno (ll!Aul-.l,ATllhst 'l'l!l(Nl gt IIAVDLH‘ Sole | tance of Pure
makers of Pat, 8hi n le and Heading Sawing Ma.
ghine,  Add reu ™ VUIGA(,O Loockport, N. ¥

Town Committees 1o judge for themselves as to the ays

N ACHINERY OF l\"’ll()\'ﬂh S'I'YIBS FOR (rm best suited for thelr wants—The Beat Sources of

Water \u&pl\-—wucr Bearing Rocks—Artesian Wells,
tholr feanibliity, excellence, and cost of boring—~Impor
'ater—How Surface Water iy Rendered
Impure—~Cost of Water Pipes, from 2 to 12 Inches diame-
ter, for Towns, Including laying, all labor, materials,

ture on ro

alty, Address HAWFS BRO'S, Toy Nov-
elty lurnlnn

s, Monrooton, Bradford Co., Ps

l‘O\' VOV!’I{I‘IP.H Vaoutod-—Will buy or manufac-

fnh'l. Joints, ete.—Estimates of Income ‘and Water
tates for Sapply of 1,000 Bulldin Price 10 centa,
(onlllntdln TENTIFIC AMERICAN SU FPFLEMENT,
No.2i. To be had at this Oftice and of all News Dealers.

{ X Iner

lons, llr-op«m% ¢, 15th, Forthe Atnual Hegister,con-
talning lmproved Course of “Iud{ and full particalars
address PRov. umm ES DROW i Director.

1 ll. nnd ‘IELII#'V&A L ENGINEERING at

ﬂl’ARl THE CROTON & SAVETHE (,Oﬂ‘l'.

nn'l‘m ¢ lustitute, Troy, D w
N 4 matiton vory phaciical” Adviniages vaer! riven or Tube Wells

furniabed to large consumers of Croton and Ridgewood
y ' Water, WM. D ANDREWS & BRO., 41§ Waters:, N. Y,
who ccntml the patent lor(nnen » Amerie-n lmven Wall,

H\llrll mm.nn' Preafdont,
J ()ll , MOSS, Superintondent,
D. L LMhu\ Genern) Agent.

used in every State and Territory of the U

They will wear a8 long as any Stereotype
made from them in the usual way,

skotches, or from objects themselves, Wao
work in first class style.
and subjoin a few

We are also glad

The most essential point Is to muke over
bluish—but nrack, For fine work, make t
sired plate, allowing for the reduction by n
white ymooth surface,
and elonn us possible,  Carefully observing
drawn,
will promptly give estimates ; but the copy
full specifications

The BOTENTIFIC
Hustrated Quarterly Cireular,

P ELOT -
3

Plonso wny
4 IN
(

e
.l o =g

Hmall Tools of wll kKinda{ nlko GEAI \\Ill.ll‘s, parta
of MODELS, and matorinls of all Kinda antings of

Hmall | then, Knginos, Sildo leats, &o. L ulullq nes free,
ill:zllllll’\,:l:\. l.\ \;rlhlll IMAN, 2@ Cornlilll, Boston, Masa.

WHIPPLE'S
Patent Door Knob.

Awarded s Bronge Modal -l uu- \lm riean Toatitute Falr
for I¥74 The Judge onsidur this method of
fastaning DOOK K} Y n lmw-.n mont OVer any
thiog yot lnvented for the purposa, as it obviates the use
of sl serows aud washers, and oan be Ivrulnlml W it
any thicknyss of Doors,'' Bend for Cir

THE PARKER & WHIPVLE COMPANY,
Wost Meridon, Conn., or ¥7 Uhambors Bt , N, ¥

Glood Bristol board iy good enough.

AMERICAN uses our plates

2o

NEW METHOD
NG AV LN G

NEw YoRrk.

The Photo-Engraving Company, 1ate of 62 Courtlandt St., now at 67 Park Place, beg to
call the attention of Artists, Authors, MANUFACTURERS, INVENTORS, Publishers, Printers,
ote., to their method of preparing Relief Plates as a Substitute for Wood Cuts, for Print-
ing Illustrations in Books, Newspapers, Catalogues, Circulars, &e.

This method, though comparatively new, has passed the stage of Experiment and de-
monstrated its Success by more than four years' practical test,

Its productions have been
nion and in England. The plates are in hard

type metal, engraved chiefly by means of photography, have a perfectly smooth printing
surface, and are furnished on blocks type high, ready for use on any type-printing press.

plates. Electrotypes and stereotypes may be

LSOO

Almost ull kinds of prints may be transforred or reproduced direct,
pen and ink drawings are necessary. These may be made from photographs, pencil

For original work,

keep acorps of draughtsmen trained to do this
to have parties prepare their own drawings,

HINTS TO ARTISTS:

y line perfectly black—not brown, or pale, or
he drawings twice the dimensions of the de-
wking it proportionately conrser. Draw on a
Make overy line as smooth

these requirements, the artist is at liberty to

follow his own individusl style, and every line will be faithfully reproduced as it is

Wo have no agencies and employ no agents. We cannot furnish any price list. We

to be used must in all cases be submitted, with

Send stamp for Summer Edition of our
whore you saw this,

GRAVING CO.,
k Place, New Y ork.
VINEGAR. [’ Novns irom

Clder, Wine or Sorghum se(Aout ureing drugs. Name pw
I

per, and addross ¥ BAGE, Springned, Mas
;e
NN

OLD ROLLED

SHAFTING.

wv TACEH (ush Wi aDWILing Lee 5 por cent groster
-u- GELu, « goer folsh, and s traer 10 gage, than nny
other In e, re ndors It undonble dly the woat economical,
Waoare also the sole manufacturers of the CRLENRATED
Cortaxs®’ Par, Coursiyag, snd furnlsh Pulleys, Hangers,
eta, , Of the most ap phnul stylea.  Price list l'lulhd on
spplication to JONES & LAUGHLIN
Try Street, Ind and Srd Avenucs, I‘Ilhhuuh ' Pa.
1W S, Canal Strooet, Chlosgo, o
g Stoe )u of this -mnln.( {n store and for sale by
JLER, l'\'\ \ 4 Hl/ Hoaton, \lu-.
GRO.PLAGK 190 Ohiambors Bt
FIRHCK & WHALIHG Miwsokee, Wle,

—

VERSIBL B
HOISTING ENGINE

VOR ALL PURFOSRESN,

Cheap, simploa, durable, and effective, &f
tr| |':.«f#|:\\'fmh M Y000, , 100 Poar) 8T, N Y

Men 10 idses i pel) RUOUS L
denke [ g SH0a
||. <lh bote. 4-.! 1 A\PII:

oald Munitom Maroractt ks vo Linenn

S ) CARPENTER B

MANUFACTOD I"’.n OF FIRNT (IA"" TAPS AND
DIRS, Pawtucket, B, I,

OTIS sizdhiiery,

TIS mum. & C0.
No. 348 mumlbw.\l \}.‘h

R.TEN EYCK,
SCIENTIFIC & MECHANICAL

ENGRAVER ON WOOD.

W Des\Noww.  Aluways Relialle
69 NASSAU ST.. NEW YORK.

‘I‘\I-I\I,FH~ SITUATION WANTED, — A

'/ Lieutemant Colonel of Engineers of the Freach

ytechnie School, late Chief Englneer ofaSateand s
Hatlroad ¢ ompaay, desires an enginece’s position in the
Unlted States or Lo g0 Ab 4. Is competent for the
highest grade of work, bu 1l accept any situation for
the ;rr-rnl at very low #. Best testimonials fru-
nishod Addross  Assistant Comptrolier, Emigranta’
savings Pank, New ) ork eity,

Prize Plcture sent free! An
The TOH-Gate' {ngenlous gem! 50 olbjects to
find! Address. with stamp, K. C. ABBEY, Buffalo, N. ¥
Q5(). SCHEWLOTTING FOOT LATHES-
s Foot Drill Presses, Send for Circular to
n L -llr'l'\hl' Ulncinnatl, O,

BIG PAY e P et Cieveiand. .

NEW DEPARTURE

Batvemen waated In esary sity and s in e U 8 “D ('A‘l"
e atratecs sur 0N , ..-n MAN l‘"m :VER

MONT! u—-u‘rm 7 7 beser or in
w-‘n‘-‘l.‘.ﬁl.l!l .& l Q-n:.z.t

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafferty En-
finro for sale st m!l( redoced r!cn One 1509, one
AXIN cawmnill), ome 12x34, one 1123 4 one 10X24, one XX,
one 7114, one 1x10 on len. one 2212, portadble one Sxif,
double holsting; all first class and entirely nmew. Also
various sizes snd kinds of Boflers. | will also furnish
specifications and estimates for all Kinds of rope and bag-
nﬁmu:hlnery Send for deotﬂpuv.; c;ﬁ'n larand price,

ODD
10 Barclay St., Now York, or Patemon, N.J.

{OR SALE—In lots to suit, 2,000 worn out bright
Gang ‘:'t al k pcr i1h.: 10,000 Files, sultable for

re-cutting also, all kinds of Scrap lron
and '«xrd (.vlLCI lHNT & GRIFFITH, Mount Pleasant,
lu-u.

A s Week to Agents, Samples FREE
S')O) - 8 P. 0. VICKERY, Augusta, Malne

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Vartabie Cut-Off Engine. Lowe's
Patent Tubular and Flue Bollers, Plain Slice Valve sta.
tonary, nomlnx. and Portable Engines. Boflers of all
kinds. Steam Pumps, MUl Geariug. Shafuing, &c. "~' K.
Tow Oakum, Bagging Kope, Flax.and Hemp Machinery,
Agents for the New Haven .\hnuurtuna: Co. s Machin-
tst's Tools, for Judson's Governors and :'.op Valves,
'-mncun: B.oie':. and Differential Pulley-Blocks.

WAREROOMS. LIBERTY ‘THFLT \F YORK.
WORKS, PATVRNA\ NEW JERSFY

AMATEUR WORKERS

Can find everythingibey desirs In

Rare and Faney Woods

And four books of

Beautiful Designs.

Send J¢. stamp for our pew and revised Catalogue and
price list (4th eaition, Just lssued) to

GEO. W. READ & CO.
!ool st \nm}nlh Sts.. E.R..N.¥

186 1o \l.‘ Lewh *1
The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-0OFF REGULATOR
\\J BALANCED VALVE.

THE BEST ° MOST ECONOMICAL ENGINE MADE
S(A' FOR CIRCULAR

Thed.C.HOADLEY LAWRENCE. MASS.

STATE WHERE YOU SAW THIS

'I A R VARD UNIV FN\ ITY DENTAL

SCHOOL, The next year of this school beging
noder the new plan, Sept. &, 186, and ends June 8,
1477, with s recess of one week at Christmas and another
in February. The teaching Is consecutive through a
course of two years, the lnstruction of one year not
bolng repeatod tn the nexty that of the frst gvar baln,
jdentical with that of the Harvard Medical Sehool s
by tho same Professors, Iy this plan, the smount of
tostruction given isdoubie that of any other strietly den.
tal school, and at slightly Increased cost. For Informa.
tion, address THOMAS I, CHANDLER, Doan, 38 Tre-
mont Street, ummu Mase

Stubs’ Files, Tools & Steel. Steel.

Mac hlnl-u Fine l'nul- Joawelors' and
Engravers* ‘upl-llu. lullw- Chucks,
Vises, Tapa and Iies, Reamdrs, Morse
Drills, Filea, and small Tools of atl kKinds
for amateurs or practie Al workmen, llu
berts' Fronoh Kmery Paper, Grooet's
swise Fllea, Drackoet Saws, efe,  Agent
tor the Almond Drill Chuek. Deat wnd
cheapost In the market. Frice t\ o,
NTGOMERY
Nt .\vw \orh

HANGERSE

HAFTS PULLE‘!

COUPLINGS ET(

Iu Stock, and for ®alo by
WILLIAM SELLERS & CO,,
Fhfindolphia, and 7 Liberty 84,, New York,
Price Uats and paniphlots oo spplication,

BLAKE'S PATENT
Stone and Ore Breaker

Croanesall bu‘iI alml Hritt]e Substances 1o
auy required siee. Also,
STOXE for HoADs and for \.:‘:t.:zlhlmd“:
Address IILAKh.!?I‘lI a;ﬂ‘n \
ow

A MONTR ~ARenm wal
$200:l::r0 v lhlnllv:vn lmuult
3 Actioniaes gunt
WORTICR 80Y) B0 Lohin hies



ml'm;........’.o..n

cse s assee conts a lHine,
Engravings may Aead adverticements al (Ae same raie
ver Nne. by mesrurement, as the letler pross. Ad-
el minst be recefived ai publication offfice ar
early as Friday morning o appear (n narl e

Correspondesce O roofs (alf Hmde] prompily
repatrea .u‘mr n?i;‘::i“ by contract. Send for esdimate

[Agonts Wanted. ]

ROOFS.

Way not make your Roafs Jast a Nfetime, and save the

pense of & new roof every 10 or 15 years. [l can b

done - It you use Siate Palnt, 1t will not only realst the

Mects of water and wind, but shleld you from Fire,
Prot

OLD ROOFS.

ect your Balldings by using Siate Palot, which
orachy 1n winter nor Fuss o summer.  OM shin-
roofs can be painted, looking much better, and lasf-

than e shiugles without the patnt, for one.
e cost of Te-shingiing. On decayed shingies 1t
Slis up the holes and pores, and gives & new subatantial
. that lasts for years, Cwriod or warped shingles
1t heings to tholr places and Reeps tAem tAere. This palnt
requires no heating, is applied with a brush and very or-
namental. 1t 1s chocodale color, when Orst applied, but
changes to a uniform slate color, and is to all intents
and purposes slgic.

ON TIN OR IRON ROOFS.

the red oslor Is the hest paint In the world for durabllivy.
I8 has & heavy dody, 14 easlly applied, expands by beat,
contracts by cold. dries slow, and nevercracks nor soules.
One coat oquals 4 of any other

FIRE-PROOF NEW ROOFS.

Mills, foundries, factories, and dwellings & » alty.
Materials compiete 10r 8 new stoop or flat roof of Rubder
Roofing cost but aboul Aall the price of re-shingling.
For Private bouses, barns, and bulldings of ali descrd
tlons, It is far superior (o any other roofing In the world
for convenlence In hyl:‘. Mdfo;xhlun l’lw vrllla!-r:'-
tai mnce, duradilily. an re-proof qualities
ﬁa..-:'::: tAird the cosf. NoTar er Gravel Used.

*“ How 10 sare n—omu:lln —~stop leaks cﬂcclunllmd
cheaply In roofs of all Kinds '’ 2 100 page book .
Write to=day, and mention SCIENTIFIO AMERICAN,

New York Slate Roofing Co. Limited.
Roofing Contractors, 8 Cedar St N, ¥ .

Lathes, Planers, S:hggex;sh, Drills,

Gear & Bolt Cutters &c. E. LD Newark, X.J.

OMPRESSED AIR MOTIVE POWER.—For
fculars of the most recont {ce, send 20 cents
toc‘ A n.\*rmu;xlc As:n:lucu lll,f ‘lil.ulﬁh"l’. Nos. 1
con ng 5 engravings o b,

by **Locomots

ves now 1o use 1a St Gothard
Works., with dimensions, ele.

E

%

i

[ESTABLISHED 1848.]

Mumn & Co.'s Patent Offices.

The Oldest Agency tor Sellciting Putents Iv the
United States.

THIRTY YEARS' EXPERIENCA.

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

They employ as thelr aasl & corps of the most ex-
perienced men sa examiners, specitication writers, and
draftamen that can be found, many of whom bave been
selected from the ranks of the Fateot Ofce.

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.'s services In examiniog thelr in-
yentions and procuring thelr patents,

MUNK & CO., in connection with the publication of
the BCIENTIFIC AMERICAN, continue to examine {n-
ventions, confer with Inventors, prepare drawings, spe-

Scientific

AIR COMPRESSORS,

Manufactured by
BURLEIGH ROCK DRILL CO,,
Send for Pamphlet Fltchbury, Mass.

BLOCIPEDE (?Allill AGES, OF LIGHT CuN-
struction, fast spoed. Worked by hand crapks,

Also 0y foot troaales. alinstrated 1o SCIEN TIFIC AME
RIVAX SUPYLEMENT No. s, To ve oad st this office
ana of all pows agonts, Prics 10 cents.

Diamond Solid Emery Wheels.

'rioes Il*‘. $1.95; Sxl, 02,85 121 M, 05,50 1602, $12.%;
PRe, 016,007 M0k, 910, 80, 2ixs, 062, All othier sizes at pro-
portionnte prices. Fast l'ull‘l“. free from giaxing, they
are the best Bolid Emery Wheels, Give diam, of holes
in your order for wheels, Emery Grinders unm*ullrd b

u:{ o the world, Address AMEKICAN TWIST DRILL
U, Woonsoeket, . 1.

~ HOUSTON
HOGEReN

WATERWHEEL

WERRILL & HOUSTON
\RON WORKS.

BrLoiT, WISCONSIN.

TANDASYDE'S COMPOSITION

Fo[ the Re ov1l znd Prevention of
ncorustation in Steam Bollers.

Used by the principal Rallroads, Coal Mines, and Gene-
ral Manufacturers in Great Hritaln snd Ireland  Satls-
faction guaranteed. The best and cheapest In the mar-
Ket, Send for circularsand testimonials.

G, C. CAMPBELL, AaexT,

A Broadway, New York.

shaped or Crude. furnished and
Mill Burrs, Emery Wheels, Grindstones, Hard

ened Steel, Calender Rollers,and for satlu.Tnnlnr.or

Working Stoue and other hard substances ; also Glaziers’

set for Boriog Rocks,

Diamonds. J. DICKINSON, 6 Nassau St., New York.

Boult's Patent

Reverse Motion

Vaﬂel‘
Mouldiag an
Dovetalling
Mauchine,
cuts Panels o’
u{ design or
style of mould o
the solld wood
with neatncas
and dispatch. Is
s first clsas

Shnper.!dfe
and Scroll
Moulder
Does genersl
Dovetalllng with
thick or thin
stufls. Simple,

Durable, and Ef@icient.

Send for Pamp and

ROCK-DRILLING MACHINES

Awerican,

[SEPTEMBER 23, 1876

The Scientific American
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SURGERY VS, PERENOLOGY.

For a long time, the popular proudo-selence of phrenology
recelved little enconragoment from the ndvancement of ex-
nct knowledge in the departmoent of cerebral physiology
and pathology. Indeed its protensions were quite uniform-
Iy repudiated by the better class of students of the brain,
But within a year or two, the current of scientific opinion
has seomed to turn a little toward phrenology, the theory
of brain action through loealized functions, somewhat as
mapped out in phrenclogical charts, receiving much appa-
rent comfirmation from the experiments of Dr. Ferrier in
England, and those of certain Gorman and French experi.
menters bofore and after him. Even men of high standing as
physiologists have been led, in consequence, to admit that
there might be more in phrenology than Science had been
able to see: whereat phrenologists were naturally much
elated.

Their joy, however, is likely to be of short duration.
That most ncute observer and oxperimental investigator in
the department of cerebro.spinal physiology and pathology,
Dr. Brown-Séquard, is delivering s course of professional
lectures in London, calculated not only to knock the last
shadow of n prop out of the foundation of phrenology, but
to compel a practical revolution in the views now generally
accepted by physiologists and physicians with regard to the
physiology and pathology of the brain. He boldly asserts
that almost all the current notions in this department of

10 knowledge are grounded on data wrongly observed or

wrongly interpreted; and what is more, he is presenting an
array of experimental and clinical evidence in support of
his position, which his opponents will find hard to explain
away.

His argument rans in this wise: When we witness a loss
of function in connection with a lesion of a part of the
brain, we are naturally led to suppose that the lost function
has its seat in the part we find altered. So too, though in
a less degree, we are disposed to admit that, if certain mus.
cles contract involuntarily when a certain part of the brain
is irritated, the part thus irritated contains either the ner-
nous center or the conductors usually employed by the will
in moving those muscles. It is upon observations and in.
ferences of these two classes that all the accepted theories
of the physiology and pathology of the nervous centers are

But such reasoning is erroneous, and the conclusions thus
arrived at are essentially wrong : as wrong as it would beto
suppose the central power of laughter to reside in the sole
of the foot, because laughter results from the tickling of
that part; or to infer that the seat of intelligence is in the
intestinal mucous membrane, because its irritation by s worm
may cause insanity: or that the same membrane contains
the centers for voluntary movements and the perception of
tactual, visual, and auditory sensations, because paralysis,
convulsions, anwsthesia, loss of sight, deafness, etc., appear

| in consequence of intestinal irritation.

In the present state of knowledge of physiology, no one
would admit the correction of such conclusions: but to Dr.
Séquard they are not a bit further from the truth than the
conclusion that the left third frontal convolution is the seat
of the faculty of expressing ideas by speech, because when

117 | that portion of the brain is diseased the faculty of speech is
: often disordered or lost: or that the upper parts of the two

convolutions bordering on the scissure of Rolando on one
side are centers for the voluntary movement of the two limbs
on the other side, bocause these limbs will sometimes be
paralyzed when there is disease in those parts.

The fault with all such reasoning lies in a failure to distin-
guish between the effocts of two possible unlike causes—ir-
ritation extending to other parts, and loss of function in the
part disabled. For example, when Majendie observed that
the senses of sight, hearing, and smell, as well as those of
taste and touch, on one side of the face were lost when the
trigeminal nerve of that side was divided, heand others after
him inferred that the real nerve of those senses was the
trigeminal. But subsequent experiments and observationy
have shown the observed effect to be due, not to a cessation
of the function of that nerve, but to irritation causing an
arrest of the activity of all the special sensorial nerves.

Similarly at fault are the conclusions that have been
drawn from the effects of irritation of parts of the cortical
substance of the brain by galvanism or disease in animals
and in men. The movements Incited by such irritations
arise, not because the psycho-motor centers for such move-
ments are there loeated, but because of irritations transmit.
tod to other parts of the brain, Proofs of this position Dr.
Séquard draws from a wide range of clinical and experimon-
tal evidence of two sorts, the first showing that the allegod
functional centers ean be destroyed without destroying the
function attributed to them: the second sort showing the
complete absence of uniformity in the effects of local irrita-
tions, The same lesion in the same place may be followed
either by an immediate effect, or by effects of the most
widely varying character, when due to irritation : when due
to the loss of special function, the effects of n lesion must
be always presont and invariably the same, Accordingly,
no special function ean be admitted to belong to a part of
the brain if there Is a single known case of a persistence of
the supposed function when the part, if considered as a con.
ductor, has been out scross, or, if looked upon as a central
organ, has beon entirely destroyed.

For instance, Flourens thought he had found the focus of
1ifo, the only origin of the supposed vital force, in the
medulla oblongata; for in a1l his experiments, any injury to
this organ, however slight, was quickly followed by death.
But Dr, 86quard succooded in removing the medulla oblon-

gata entirely from cortain liviog animals, with no other
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effoct than the slow apparition of a lasting epilepsy. The
theory that the function of life is localized in that organ
consequently had to be abandoned : the sudden death, which
occurs in almost all instances when the gray mattor at the
nib of the calamus is injured or taken away, being attributa

ble rather to the effect produced, by the irritation of the
nelghboring parts,on other parts of the nervous centers and
on the heart., The nervous center for respiratory move.
meonts has also boen loeated in the medulla oblongata, But
having been able to make a transverse section of that argan,
below the level of the supposed respiratory center, without
producing a stoppage of respiration, Dr, Séquard feols jus

tified in concluding that it is not so restricted, and that

when respiration is stopped by the division of the meduila
oblongata, the stoppage is owing to the arresting influence of
irritation on the nerve cells above and below the section,
not, as hitherto supposed, to the separation of the respira-
tory center from its bonds of union with the respiratory
muscles,

Evidence, clinical and experimental, not less cogent than
the foregoing, is presented in these lectures in curious
nbundance and variety, disproving the localization of any
function in any special part of the brain, whether according
to the scheme of phrenology or any other. The drift of the
ovidence is summed up in the following revolutionary
propositions :

1. A lesion in one half of the brain may produce symptoms
oither on the opposite side or on the corresponding side.

2. A very small lesion, whatever be its seat, can produce
most extensive and violent symptoms.

8. A lesion occupying the same extent on the two sides
of the middle line of the brain may produce symptoms only
or chiefly on one side of the body.

4. Symptoms may appear suddenly from a slowly and
gradually developing lesion. v

5. Symptoms may appear slowly from a suddenly produced
lesion.

6. The greatest variety of symptoms may proceed from s
lesion in the same part of the brain.

7. The most various parts of the brain can give rise to the
same symptoms.

8. Permanent lesions may produce symptoms by attacks,
just as they produce epileptiform seizures.

9. Symptoms may cease suddenly or rapidly notwith-
standing the persistence of the lesion.

10. Symptoms of brain disease may appear from an irri-
tation of visceral and other peripheric nerves.

11. Considerable lesions anywhere may exist without the
appearance of symptoms.

Unless the numerous cases, which Dr. Séquard cites at
length in proof of these assertions, can be shown to be mis-
observed or misinterpreted,a radical overturning must ensue
in our notions of cerebral physiology,as well as the final de-
struction of phrenology.

The learned lecturer does not rest with the destruction
of current boliefs. He endeavors to harmonize the physi-
ology of the brain with clinieal observation, to make theory
tally with fact, but in doing so his eaution shows in striking
contrast with his boldness in the work of demolition. He
suggesis: 1. That as regards localization of function,a great
many facts lead to the view that the nerve cells endowed
with the same function, instead of forming a cluster so as
to be in the neighborhood of each other, are seattered in
the brain, so that any part of that organ can be destroyed
without a cessation of their function, It makes no differ-
ence whatever whether the distance between nerve cells
employed in the same function is a small fraction of a milli-
meter or very much greater,ns in either case their communi-
cation with each other must take place by conductors (nerve
fibers), the length of which is unable to iuterfere with the
function,

9, Each half of the brain is a complete brain originally,
and possoases the aptitude to be developed as n center for
the two sides of the body in volitional movement as well ns
in all the other cerobral functions. Still very few people
develop very much, and perhaps nobody quite fully, the
powers of the two brains: on the contrary, in most parsons
only one of these two primarily similar organs nequires
gront power for cortain notions, and the other for other
nctions.

8. Communications botween the body and the brain can be
more or less fully sccomplished by means of a very much
smaller number of conductors than would be necessary ac.
cording to any view like the well known clavier theory. As
we know by clinieal facts that any part of the medulla ob-
longata can bedestroyed without paralysis, and that in some
casos & very small portion of it has proved sufficlent for the
persistence of voluntary movements, it would seem that an
order of the will may be transmitted as well by one nerve
fiber ax anothoer, and that it is necessary to rocognize the
existonce of faculties of a much higher order in tho spinal
cord than thoso which are admitted to exist there, Many
facts and similar reasoning tend also to show that the nerve
colls of the spinal cord possess, as rogards sensibility, facul-
ties of & much higher ordor than those which are now nd-
tted,
ml:d another connection, the lecturer aaserts his bollof that
the experiments of Fritsch and Hitaig, Dr. Ferrior and Dr,
Bochefontalne, in proving the sensitivenoss of the convolu-
tions of the braln to galvanie irritation-—his own exporimonts
whowing the excitability of all parts of the brain by the ap*
plication of hoat to the convolutions, to the white substance
of the corebral lobes, and to tho great masses of gray MW' !
at tho base of the brain—and the evidence supplied by thou-
aands of owsos of disoase, prove that the brain s not to be

consldered aw different from the peripheric parts of tho ner-
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m and he promises to demonstrate that all the
s of brain disenso—such ns paralysis, anmsthosia,
lphl_tll. Insanity, convulsions, and the rost—
by the same mechnnism, whether they arise
tation in any part of the trunk or limbs, or from
an irritation in any part of the meninges or of the brain

~ AMERICAN AND ENGLISH RAILWAYS.

A fow months ugo the London 7¥mes editorinlly ingtituted
ncompurison between English and American railways, It
took the somewhat paradoxieul ground that,ns Scotland had
the worst possible climate, and therefore educated the most
,pe'rfoot.g_ndaners, and a8 France has the least matorinl for
the kitchen, and therefore turns out the most parfect cooks,
s0 America, having the worst possible railronds, has the
most perfect system of management, and the safest. An
American editor suggested that under such circumstancos
the wise thing for the English to do would b to spoil u few
of these railways, in order to bring their safety up to the
American standard.

~ Recent nccidents have brought out the correspondents of
the 7imes on the same subject ; and as there is a popular im-
pression that everything in England is safer than in our own
‘country,it may interest our readers to see what Englishmen
say on the subject of railways, English and American. “Tray-
eler,” in a late number of the ZYmes, starts out with the de-
claration that ‘ English and American railways present at
one point a marked and,to us Englishmen,n humiliating con-
trast.” He then proceeds to show that, while Amerlcans
have established over running trains a control which is al-
most perfect, the English still maintain the rude and inef-
fective methods which were in use at the very dawn of rail-
way traveling.

‘“When the driver of an English train sees danger before
him, he shuts off steam. His fireman beging in haste to
turn & lever, The guard, warned of impending peril, makes
his way as quickly as possible to a similar lever at another
part of the train. In ten to fifteen seconds, the combined ef-
forts of fireman and guard have applied the brake to four-
teen wheels, probably one fourth of the number on the
train, Ordiparily the feeble action of our brakes is cut
short by a shattering collision, and the death or injury of
many of the pussengers.” BSuch is the English traveler's
testimony as to his own country. Of the American roads,
he says: *‘In presence of similar danger, the American
driver touches slightly a little handle which stands up be-
fore him, In less than two seconds every wheel in the train
is grasped by a powerful brake; and before the train has
traversed a distance greater than one and a half times its
own length, it is brought to a stand.”

There is a slight inaccuracy in this statement. Car wheels
are usually in groups of four or six, and the brake is applied
to two wheels in each group, On the English roads the
train is a string of small cars or carriages, and only a por-
tion of theseare provided with brakes, Our plan is more

“ democratic,” but more safe; and if the non-exclusiveness
of the American railway cars can be an objection, that dif-
ficulty is met by palace cars, in which an extra price is

charged.

THE FRICTION OF SLIDE VALVES ON THEIR SEATS.

** Mechanic” writes :

* I we havea simple metallic plaue, enclosed in a chest
¢ ed with steam, moviog on o plane seat, without ports
in either: Would any more power be required to move this
valve than when the chest was not charged with steam pres-
sure? If more power would be required, how much? And
if o port were cut through the seat, leaving a portion of the
game valve beneath, equal to the srea of the port, exposed to
the simple atmospheric pressure, how would the valve be af-
fected in the matter of the power required to move it under
these new conditions "'?

And the same muil brings us a similar enquiry from
N. D. 8., another subscriber. In reply to these and other
communications which we are continuously receiving upon
the same subject, we would say as follows: The coefficient
of friction for cast iron is 24, that is to say, if two cast iron
surfaces arein positive contact,every 100 Ibs., weight of the
«op one will require 24 1bs. to slide it upon the other. The
weight of the top one is made up by the weight of the iron
added to whatever amount of vacuum there may be between
the two surfaces. Suppose for instance a slide valve is 10
inches by 5, and therefore contains 50 square inches of area,
and that it weighs of itself 10 Ibs,; if then it is surfaced
truly, and beds upon an horizontal surface %0 as to exclude
the air, it will be pressed to its seat, first by its own weight,
and secondly by the atmospheric pressure of 15 Ibs. por
square inch, making a total of (60 x 15) + 10=T060 1bs. If,
however, the plate stood edgewise, as in the case of on
gines having the slide valve on the side instead of on the
top of the cylinder, it would have the atmospheric pressure
only pressing it to its seat, that is to say, in this case 760

If we consider the valve of an ordinary 16 inch cylin
der engine to measure 83 by 14 inches, and allow & pressure
of 130 1bs. per inch in the steam chest, there would be,sup
posing the valve to bed perfectly to its seat, & pressure of
15,470 Ibs. forcing the valye to its seat; and the whole
pressure upon the piston being 26,442 1bs., the friction of
the valve would entail s loss of about BS per cent of the
power of the engine,

It Is to these considerations that are due the numerous
efforts to produce valve-balancing devices. As s matter of
fuot, however, the pressure to the seat will be in precise
proportion to the area of the valve in positive contact with
the sent, and this Is the point that sets all ealeulation at
naught; since it Is impracticable to ascertain, under ordl
nary clreumstances, what amount or proportion of the valve

T

beds sufficiently to its sent to exclude the steam from between
them. A writer in the Railroad Guazette, of July 28 Inst, says
upon this subjeot :

A valve may be mude to bed sufficiently to be stenmtight
without holng so perfoct o fit 08 to induee undue pressure
to 114 seat ; and there is good reason to believe that, under
ordinary conditions, n locomotive slide valve never fits so
closoly a8 to induce the pressure due to a flat, true, and
smooth surfaco, Sornpe o valve faco to its seat as truly s
wo may, the stenm fills the hollows of the geraper marks,and
thus relioves the valve of a very large proportion of the
presgure due to its aron, It wonld appear that the seraper
marks are soon worn down, and hence the valve then beds
perfoctly to its seat, and this undoubtedly would occur if
the wear upon all parts of both the yalve and the sent faces
wag atull times equal, and the conditions were constant ; but
such 18 not the case, The bridges between the cylinder ports
wear o little the most, and wear hollow in their lengths, for
the reagon that the wearing surfaces, upon which the valve
beds, standing at right angles to the top and bottom of the
bridge, are grester and hence suffer less abrasion. Then
agnin inequalities in the texture of the metal, and other
cnuses, in themselves trivial, form in the aggregate the
causes which operate to prevent the equal abrasion of the
seat and valve face at all parts of the surfaces; and hence it
is that, when a locomotive comes to be repaired, we find
thoso faces worn considerably out of true, as might be ex-
pected, not only from the variation in the amount of contact
on different parts of the surfaces, but also from the irregu-
larity in the speed at which the valve travels while such
contact is taking place.”

Of more consequence than the above considerations, how-
ever, is the fact that the form of a slide valve is continually
changing. During the process of the cooling of a casting
after the metal is poured, the surfaces lose their tempera-
ture in advance of the internal metal, and their crystaline
formation takes place more rapidly ; those surfaces become
rigid sooner than the inner metal, and therefore resist the
strains produced in the cooling and crystaline formation of
the latter, Thereis then upon the surface of all castings a
tension which is relieved in precise proportion as those sur-
faces are cut away; hence as the edges and face of a valve
are planed,a re-formation takes place, which throws the face
out of true. This is remedied in surfacing the valve ; but
when the valve is placed under steam,the increase in its tem-
perature induces a more complete re-formation: so that, sur-
face n valve ns true as we may, we find that it does not bed
troe to its seat when it is first placed under steam, nor
indeed until it is worn down to that degree of practical truth
obtainable under the conditions of its wear. If we now
turn to the cylinder, we find that a large proportion of its
surface aren has, by the boring and planing, been relieved
of its tension, inducing iu it also a re-formation,first, during
its munipulation, and secondly, when placed under steam;
80 that we may scrape up the valve and seat surfaces as
truly as possible, but we cannot hope to make them fit suffi-
ciently close to Feep a vacuum between them when heated
to the temperature due to the steam pressure. It would
appear, however, that, after the re-formation had once com-
pletely taken place, the valve would wear toa close fit; but
the pressure of the steam, and hence the temperature of both
the cylinder and the valve, is continually changing, not only
because of variations in the boiler pressure but also by rea
son of the action of the link motion in giving more or less
steam to the cylinder. The irregularity of the shape of
both the cylinder and the valve causes their expansion and
contraction to vary under different temperatures, operating
to alter the fit of the valve to its seat. The valve also, as it
wears thinner, undergoes continuous change of form, so
that it springs more from the pressure due to the steam.

From these considerations we cannot define the pressure
of a valve to its seat further than by saying that it cannot
be less under any circumstances than that of the area of the
valve exhaust port multiplied by the pressure of the steam,
because that amount of pressure cannot be balanced by auy
want of contact between the valve face and the seat. Of
the amount of force necessary to move a valve under any
given pressure to its seat, we can form no estimate, because
that again depends upon the fit of the valve to its seat, If
the faces permit of & film of steam beneath them, they will
glide, one over the other, much more easily thanif they are
steamtight.

—t o>
AN OPPORTUNITY FOR INVENTORS,
One of the most fraitful sources of discomfort and dis
ense of the eyes is their use in a fluctuating light.  Artists,
whose professional success hinges on healthy vision, are
yery eareful to have the studios face the north, for their own
comfort in working quite as much as for the advantage of a
uniform light for estimating the effect of their lines and
colors. But all persons who work with their eyes cannot
command & north light. The puplls in our schools, the
roadors in our libraries, the writers in offices, typosottors,
and fine workmoen In every department are forced to take
such light as they can get, often with rapid changes from

glare to gloom. No oneneed be told how exasperating such
changes are, or how injurious they may become to eyes
constantly taxed for nice perception. Particularly lnjurions
are such sharp and sudden variations of light to the slok,
more especially to the patients in ophthalmic wards,

The problem is to devise a system of inexpensive blinds,
which shall automatically open and shut with the varying
Intensity of sunlight, so as to admit a uniform amount of
light into our reading rooms, offices, workshops, hosplials,

and 80 on, An Ingenious person who is able to meet the

requirements of the gase might make a good thing out of it
for himself as well as for the public,

The motive power should be the sun, whose rays are te
be admitted or excluded according to their force and brillan-
oy. The apparatus might bo o system of lightly moving
blinds worked by o thermo-slectric current, generated by the
action of the sun's rays on o thermopile, In such a case
the motion of the blinds could be made directly proportion-
al to the brightness of the sun, and the light ndmitted per-
fectly equnlized. Or the immediate source of motion @ight
be a battery of selenium bars, that metal being electrically
sensitive to light.

Theso ure merely suggestions which any experimenter
can improve upon. The field is a new one,

-
+ o -

Trinl of a New Cofler Dam,

The coffer dam invented und patented by Mr. J. E. Walsh,
of this city, and {llustrated and described by us on page 287
of our volume XXXII, was submitted to a public trial on
Tuesday, September 18. A large number of officials and en-
gineers were present to witness the operations. The sides
and ends of the structure (which is called the Centennial)
encloge n water space of over 4,000 square feet, with solid
timber walls, 15 feet wide, and built double, with the space
between them divided into compartments. The walls are
fitted with keels, 8o the dam, when it is lowered into the
mud, rests steadily, the keels in the mud making a perfect-
ly watertight joint all round.

When the valyes in the walls were opened to admit water,
the dam began to sink slowly and steadily; and when water
level was reached and the valves closed, additional water
was pumped in to sink her. When the welght of the struc-
ture and the water ballast brought her to rest on the bot-
tom, the full power of the pumps was applied to empty the
interior of water, and the bed of the stream was soon laid
bare. Large numbers of fish were deprived of their ele-
ment, and workmen descended into the mud to keep the
foot valves of the pump clear. The water inside the dsm
was 23 feet deep when pumping commenced; and the dam
sustained the pressure of this depth without any leakage
being apparent. Commissioner Salem H., Wales, President
of the Dock Commission, and many members of the engineer-
ing profession present expressed themselves as perfectly
satisfied with the trial, and complimented Mr. Walsh on
his invention, and on the substantial and efficient manner in
which his ideas have been carried out in the coffer dam un-
der trial,

—_— -

Tenslle Strenrth of Cement.

La Compagnie du Gaz Parisien, prévious to constructing
some large gasometers near Paris, experimented on the dif-
ferent materials to be used in their construction; among
others, on the cement which was to be used for the vertical
walls of the reservoirs (cuces), with the following resnlts:
The cement used was Portland cement of Pouilly in Burgun-
dy. It was found that a brick of pure cement six weeksold,
which had been kept in water during that time,broke under
a tensile strain of 170 1bs. te the square inch (12 kilogrammes
per square centimeter); that a brick six months old which
had also been kept under water, broke under = strain of 441
1bs. to the square inch (31 kilogrammes per square centime-
ter); that cement hardens more rapidly, when exposed to
the sunlight and fresh air, than when affected by humidity;
but that this is at the expense of the tenacity and impermea-
bility of the product: hence masonry walls should be
sprinkled regularly until the cement has set; that the de.
gree of fineness has an effect on the setting of cement, and
consequently upon its ultimate tenacity, for it Is a rule that
the tenacity is in inverse proportion to the rapidity of the
setting; that a mortar made of two parts sand to one of
ocement broke under a strain of 277 1bs, to the square inch
(19 kilogrammes per square centimeter), while a mortar of
equal parts of sand and cement broke undera strain of 427
1bs. to the square inch (30 kilogrammes per square centi-
meter). The effect of sand upon the shrinkage was shown
by the facts that pure cement was defaced by cracks a little
more than a foot apart; when mixed with equal parts of
sand, the eracks were little more than a yard apart; when
three parts of sand to one of cement were used, there were
no eracks at all : hence it was this mixture that was used in
constructing the reservoirs,

b
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Fire near the Contennial Bulldings.

A fire recently broke out in Shantytown, as the Philadel-
phin papers call the wooden structures adjacont to the Cen.
tonnial grounds. They are located on the broad avenue op-
posito the Main Bullding, These wooden structures were
thickly clustered together near the gates; and bofore the
fire could be got under control, $50,000 worth of property
wan destroyed, including some twenty small hotels, restan.
rants, ote. The heat was sufliciont to blister the paint on
the gates of the Exposition grounds, and warm up the in-
torior of the Main Bullding.

—_— —,tr——

The Now Bergen Hil Tunnel Comploted,
The new Delaware, Lackawanns, and Western Rallroad
tunnel is completed, and will be ready for use as soon as the
débris In removed, which will not be later than Novem-
bor 1. It is 4,270 feot long, has six shafts varyiog in
depth from 75 to 00 feet, and cost §1,000,000. The filling
of the road bed from the eastorn end to the river, across the
meadows, where stone ballast has sunk to a depth of slxty
feot before reaching o solid foundation, has been & source
of great porplexity and expense, roquirlng mueh wogineer-
Ing skill
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THE VICTOR DRILL CHUCK.

We illustrate herewith a new self-centering drill chuck,
in which the clutches are flush with the face o1 front of 1he
device, by which arrangement, it is claimed, the work-
man has less aifficuliy in wdjusting the drilis, and the said
elutches are not lisble to be broken under strain or
through dropping the chuck. The invention embodies a
new device for operating the levers which control the clutch.
es, and there are various other advantages which will be
noted as we progress.

The chuck head has a
spindle whereby ir is
socured 10 the lathe man.
drel, and also a small
screw which gears into
the female screw formed
inside the chuck holder.
A spiudle on the head
carries a cylindrical fol-
lower, as shown in the
sectional view, Fig. 1,
which is provided with
three longitudinal slots
having bottoms inclined
&s represented.

The rear ends of the
Jevers which actuate the
clutches enter the above
mentioned slots, and at
their fulcrums are enlarged and rounded, so that they
there have spherical bearings which rest against adjustable
setscrews passing through the walls of the holder. The
clutches each consist of a short metal cylinder having a
broad longitadinal feather and beveled at the lower edges.
These fit in & series of radial cylindrical chambers near the
face of the holder, the latter being slotted in front of the
cylinders 10 receive the feathers on the clutches, which
come Hush with the front of the chuck., The front ends of

Scientific Qwerican,

for a table nlone, thus saving, it is claimed, fully seventy-
five per cent of the room occupled by the oldfashioned
scourer. The machine Is universal in its movements; and
it can be resdlly nannged, being so far sutomatic that the
strength of s man’s finger will guide its movements, It is
capable of the widest range of work, from the lightest to
the heavieat; it will scour, set out, or gloss ; it can be made
to take a slow or quick stroke, a long or a short one, the

the levers fit into recesses of the clutches, the rear ends
being provided with pivots to return the
cluiches or throw them out when the rear
ends of the levers are released by the fol-
Jower. ‘l'o effect this, the recesses in the
follower are grooved on the sideson s line
paraliel with the isclived bottom. Into
ihese grooves the lover pivols enter, so
that the levers are thrown back on the re-
tura wotion of the follower. e

Tue device holds from ( 10 # inch drills, or will carry § by
redaciag the shank. s showo in Fig. 3. The drill being in-
serted vetween the clu.ches, the chuck heaa is then turned
B0 us 1o wdvance the follower, when the inclined bottoms of
the recesses force the rear ends of the Jevers apart, pressing
the clutches togedior in their ruaisl chumber toward their
common center, causing thew thus w grasp and hold the wool.
Wuen wie Istwer is o be released the operation is reversed.
Tue pivois snd the grooves in the 1ouower then act upon
the luvers, briuging them buck to their original positions and
moving thie clutclhes away (row the wol.

Tue extorior appearsnce of the chuck is shown in Fig. 2.
Its cousirucuive, of stesl throughout, 1s durable and strong,
and the arrangement of the luvers, as already expiained, ad-
miss of ity easy sdjustment.

Pawnwea by Geo. M. Pratt, June 1, 1875. For further par.
ticulars uddress the Victor Sewing Machine Compuny, Mid-
dletown, Lonn,

AULOMATIC LEATHER SCOUREE AND HIDE WORKER,

The lwproved leather scourer uud Lide worker herewith
illusirated is complete in iwelf, snd is independent of build.
ings or extra framework. It can be put up on uny ordinury
strong floor, without bolting down or bracing, with salety to

both machine and building. It is simple in construciion,
dnd its many
movewenls are
effected by di-
rect and positive
means, Itis made
wholly of metal,
disposed s0 as
to secure great
strength, and is
further protected
by sir cushions,
which relieve it
of thrusts =and
strains.

The machine can
beset up at any
angle with the
line shaft, and
belts may be st
tached at either
end, from above
or below, It re.
quires compars-
tively little pow-
er Lo run it, from
one 1o thres Liorse
being sufficient,
sccording 1o the
thickness of lea-
therto be dressed.
But little more
spuce Is occupied
than thatrequired

THE VICTOR DRILL CHUCK.

paratus, it will save its owner from fifty to seventy per
cent of the cost of scouring and setting out,

Patented by F. A, Lockwood, of Fall River, Mass,, July
26, 1876. Manufactured by 8. C. Forsaith & Co., Manches.
ter, N. H, W. E. Plummer, Boston, Mass,, is sole agent for
the Lockwood Leather Scouring Machine Association.

Defects In the Human Eye.
We have already called our readers’ attention to Helmholtz
discovery of several defects in the human eye; and from

Fig. 3.

statements made at a recent meeting of the Physical Society,
London, it appears that a kind of chromatic aberration must
be added to the list. It was stated that to short-sighted per-
sons the moon appears to have a blue fringe ; and that, in
using the spectroscope, different adjustments of the focus-
sing glass are required for the two ends of the spectrum.
Moreover, a black patch on a blue ground appears to haves
fringed margin; but on a red ground, the edge of the black
patch is sharply defined
History of a Young Kingfisher,

As the kingfisher is not often kept in confinement, the
following account may be of interest. It was one of five
brought to us in & basket, on May 31, by a boy who had
taken them from a nest in the bank of a small stream not
meore than three feet wide; they were fully fledged, and we
think about three or four weeks old. We kept one and gave
the others to the Zoblogical Garden, Dublin, thinking that
they would be more likely to thrive there than with us, but
unfortunately the four all died after being there four days.
The one we kept was put into & cage, which was often placed
out of doors in the daytime. After two or threo days we

began to allow it the use of a bath room for the greater part
of the day, so that it might learn to fly, which it did at once.
When brought to us it did not fly more than half a yard, and
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LOCKWOOD'S AUTOMATIC LEATHER SCOURER AND HIDE WORKER.

> . :
Lastly, it is claimed that, through the efficiency of the sp- | backs, and occasionally a young gudgeon

Fig. 2.
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then only in & downward direction. During the first week
of its captivity we fed the kingfisher with six to twelve min
nows and sticklebacks each day; we gave them to it head

foremost, so that the fins might not stick in its throat : it al.
ways kept them in its bill for a short time, and then bolted
them suddenly. When it began to take the minnows off our
hands it always got them in its bill crosswise, where it held

| and shook them before ewallowing them ; from this timeon,
stioke being effected by the epicycle and cam combined. |

wards it ate every day abouttwo dozen minnows and stickle-
It had been in
our possession for & fort-
night when wo first saw
it fishing for itself, but
we believe it helped
itself for two or three
days before it was no-
ticed doing so, because
It was often not at sll
hungry when we went
to give it a meal. While
it was unable to feed it-
self we occasiopally
gave it dead fish, which
it swallowed as readily
s living ones; it always
swallowed the Ilatter
without killing them,
although it shook and
squeezed them, and fre-
quently made them bleed. In the bath room where the
kingfisher lives we keep a stock of minnows, ete., in = large
earthenware basin; until lately we several times s day put
some of them into a saucer, from which it took them, but
now it fishes in the large basin. It is very interesting, and
has given pleasure to many of our friends, to watch the
kingfisher perched on the edge of the basin, intently look-
ing down into the water until a minnow comes within its
reach, when it darts at and seizes it with its bill, without
wetting its feathers. ‘‘The castings or pellets cast up by the
kingfisher vary considerably; some are
pure white, and remind one of very
fine crystals, and others are of different
shades of drab or gray: they are composed,
I believe, entirely of fish bones, and are
about half an inch long, and oval; I be-
lieve they are cast up at different times of
the day, and the average number produced
is about one per day. I have not yet heard
the usual note of the adult bird uttered by this young king-
fisher; it has a kind of whistling chirp, much less shrill and
loud than the old bird's. Its plumage is as brilliant as that
of the kingfisher at any age, but 1 do not know whether it
is a male or female; I suspect it is a male from the length of
its bill (one inch and three quarters to one inch and seven
eighths), which probably is not yet fully grown. It is stated
by Montagu that the bill of the male is two inches long; he
does not give the length of the female's, but says it ianot so
long as that of the other sex."—J. E. Palmer, in the Zodlogist

Race Horse War Steamers,

The London Daily News says: “ Half s dozen steel cor-
vettes, each 2,300 tuns, are forthwith to be added to the
navy : swift, well armed vessels, to serve as crulsers. For
some time past steel has been regarded by shipwrights with
a favorable eye, being tougher and nltogether less liable to
fracture than iron, and now the Admiralty has taken the
bold step of concluding & contract for building six warships
of this material without delsy. Theyare to be built on the
Clyde,nnd to be ready for gervice, with their engines on board,
within two years, These corvettes will not serve in any
flect along with big ircnclads, but are designed especially
for foreign service in China and the Pacific, ax also for cruis-

ing In the vicinity of our colonies and foreign possessions,
They will be re-

markably fleet sail
ers, and, it is an.
ticipated, will be
able to make twen-
ty miles an hour
without difficulty.
Thelrarmament in
to consist of fours
teen guns of dif+
ferent ocalibers,
““As their great
speed will always
enublo them to
show thelr sterns
and prevent hos.
tile eraft from ap-
proaching, these
stool corvettes
should prove most
useful additions to
our navy; and it

that where they
are likely to cruise
there will be little
chance of falling
in with heavyiron.
clads, which are
unable to  trust
thompelves  very
fur from land.”
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IMPROVED COMPOUND STEAM PUMP.

The special advantages claimod for the improved steam
pump illustrated herewith are as follows: 1at. It has only
two moving parts, except the pump valyes, theroby redu-
cing friction to a minimum. 2d. The steam, having per-
formed its work in the high pressure space, is aftorward ox-
panded, thereby extracting all the
power possible from it, and effecting
a lnrgosaviogin fuel. 8d. The high
pressuro and expansion are both oar.
ried on simultancously throughout
the entire stroke, thereby maintain.
ing & more uniform aggregate pis.
ton prossure to the end of the stroke,
4th, It is simple, compnet, durable,
and portable, and can be used with-
out expensive foundations,

The indicator disgram shown in
Fig. 1 was taken fromone of these
compound oylinders, and a study of
it will demonstrate the economy of
such a pumping engine in compari-
son with pumps that must use a cy-
linder full of steam at each stroke.
Attention may also be directed to the
very short passage ways for live
steam between the valve and the
high pressure piston, thus insuring
less wasto of steam from steam pas-
sages than is usually the case,

In Figs. 2, 8, and 4 three sectional
viows of the machine are given.
The elongated piston has two ends
provided with packing, and has a
oylindrical portion of a
less  dinmeter extend-
ing between the said
ends, the said portion
being fitted to work
steamtight in a central
partition in the cylinder.
Two annular chambers
are thus formed, nto
which steam is admitted
to act upon the smaller
areas of the piston ends;
and it is afterward ex
panded into the spaces
between the piston ends
and the cylinder covers,
to met upon the larger
areas of the said piston,
A double cylindrical
valve regulates the
movements of the steam,
each half of it being
formed with a passage
to connect two ports,
through which steam
passes from the annular
space to the space be-
tween the piston and the
cylinder head, and also
with a passage which 5
connects the larger steam space with the exhaust passage.
Steam is admitted into n space between the two parts of this

valvo, and finds its way by suituble openings into the end

spaces botwoen the sald valve unds and valve box covers :
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to and fro, passages formed In the said piston establish a
communieation between the sald ports and a port leading
into the exhaust passage, thus relleving the valve from
pressure on one ond and causing It to be quickly pushed in
that direotion by the steam at the opposite end; the parts nie
all #o arranged as to provide effectunlly for sufficient stenm

Fig. 1
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places Groonwich in direct rallway commuanication with
Grayesend, Chatham, Maldstone, and other districts in North
and Mid Kent,

The old London and Greenwich line is earried entirely on
masonry nrches, and on & high level, that is to say, it s &
city olovated rallway. The extension line about to be opened
i#, however, an underground line, di.
vorges from the elevated line noar
Deptford Creek, and is thonce car-
ried, In a northeasterly direction,
wlong a desconding gradient, until it
arrives st London street, which It
passes under, lwmedintely on the
south side of the parish church. In
constructing this portion of the line,
about 150 houses had to be pur.
chased - and as the whole of one side
of athoroughfare was also absorbed
and diverted, the company have had
to construct a new street, with &
rondway under the new line leading
into Greenwich rond, Atthis point
a heavy outlay has likewise been in.
curred by the company in the di.
version of nbout 1,700 feet in length
of the main sewer belonging to the
Metropolitan Board of Works, near
London street. The new sewer,
which is carried at a copsiderable
depth under the railway level, is 113
feet in width. It is circular in form,
and lined at the bottom with blue
Staffordshire brick, and all round
with white gault brick, There are
staircases at intervals for
the purpose of descending
into the sewer from the
street, The cost of this
sewor was $260 per yard,
From London street,Green-
wich, the line is carried
forward in a tunnel,26 feet
in width snd half s mile
in length, which pass.
es under the Royal Naval
Schools. At the end of the
tunnel the line is carried
on to the Maize Hill Sta-
tion, through a cutting
which is walled in through-
out its entire length. The
portion of the line from
Mnize Hill to Charlton and
Woolwich, where a junc-
tion is formed with the
North Kent line, was
opened nearly two years
ago; the entire length of
the line from Greenwich to
Woolwich is between two
and three miles,

WALKER'S COMPOUND STEAM PUMP.

to cushion both the piston and valve so as to prevent strik-
ing under any circumstances.

For further particulars address the manufacturers, Messrs.
E. & A. Betts, Wilmington, Del.

American Nickel Mines.

The nickel deposit near the Gap, Lancaster county, Pa., is
considered the largest yet discovered in the world, and the
only deposit of the ore worked in America. The mine is on
the highdividing line between Chester and Pequea Valleys.
Besides nickel, copper, iron, and limestone are found in the
same locality. Nickel was discovered here about the year
1856, though copper, which is taken from the same mine,
was known in the same locality seventy years ago. The
ore has a gray color, is very heavy, and so hard that it is
mined entirely by blasting. After the ore has been broken
into small fragments, it is put into kilns holding eighty or
ninety tuns each, and subjected to heat produced at first by
the burning of a small quantity of wood, and continued by
the conversion of the expelled gas. It is then put into a
smelting furnace, and undergoes a treatment similar to that
of iron ore

et ———
Now Steam Canal Boat,

A new Invention for the propulsion of canal boats was
tested at Rochester, N. Y., recently. The pecaliarity of
this boat ix in the position of the propelling wheel or screw.
Itis placed in the middle of the boat, and works against the
water at an angle of thirty-cight degrees, in this way throw.
ing the water against the bottom of the canal instead of hori
zontally. It works in a casement from which the air is ex.
On the
trinl, without a load, three miles an hour was run by a boat
to which the scrow had been affixed.

hausted and which is consequently fall of water,

et —
Extonslon of the Greonwich Ratlway, London,
The London and Greenwich Railway was constructed and
opened upwards of forty years ago, not long after the open.
ing of the Liverpool and Manchester railway—the first stea n
passengor rallway in England. The Boutheastern Compa

the sald end spaces are connected by passages with ports |ny, who are now the owners, have extended it to the North
formed in the aforenamed partition : and as the paton moves | Kent line, vid Malze Hill, Charlton, and Woolwich, which

The whole of the works
have been designed by Mr.
Brady, the company’s en-
gineer, and executed by Messrs. Lucas & Aird, the contrac-
tors.

MAY'S IMPROVED BILLIARD TABLE LEVELER,
The invention herewith illustrated is a combination of leg

P if/. 1

bolt and leveler, so that a singlo bolt holds the loveling at-
tachment firmly to the leg, and at the same time secares the

'atter to the table. In some billiard tables the legs are
n'erely doweled on, but this is liable to give trouble in case




iwm.m The screw in the present device
‘not

exposed, and the t generally is neat and
substantial, and, we are informed, cheap.

In the lower end of the log Inn deep socket, Fig. 1, through
which passes the serew rod, A, on tho extremity of which is
a long nut, B, having an oval head, C. The log has prefor-
ably & motal cap with a tlange, projecting downward to con-
oceal the nut and the upper side of the head thus making a
neator finiski; or the cap may bo omitted, as in Fig. 2, as the
nut will ordinarily sppear like an ornamental foot.

In Fig. 1 the rod Is represonted ax extending up through
tho leg into the head block and bolting the log fast therato,
In Fig. 2 there is simply a short bolt having a wood screw
formed on its upper end to enter the wood. A collar is at.
tacked on the rod at the point where it rests against the
bottom of the sooket, when the bolt is screwed home, This
{s fastoned by suitable wood sorews entering the leg through
the notches on the collar, by means of which the latter is
screwod up. The nut, B, is adjusted by a pin put in its hole,
The device is well adapted for piano legs or those of baga-
telle and other tables requiring to be adjusted level.

Patented to Samuel May through the Scientific American
Patent Agency, July 25, 1876, For further particulars ad-
dress Messrs. Riley & May, 81 Adelaide street west, Toronto,
Canada.

Correspondence.

On a Mechanical Theory of Gravitation.
T the Editor of the Scientific American:

The main cause of the failure hitherto to construct a me.
chanical mode of gravitation action, which would be found
consistent with acknowledged scientific principles, in agree.
ment with the facts of observation and mathematical de-
velopments of the theory itself, appears to be the supposi.
tion that vo mode by which tension would be produced is
sdmissible : etherial pressure or impulsion being alone
scientifically allowable. But this contradicts experience,
and even general analogy. The tension of a cord is used as
an elementary illustration ; and optical phenomens not only
show etherial vibrations to be transversal to the course of
propagation, but that in impalpable matter the ether iy
densost,and therefore probably condensed instead of rarified
around it. We Lave only to suppose the ether to equilibrate
br condensation any enforced tension within it (say, by
being stressed toward dense matter) to make the propagated
wibrations transversal, and their velocity unvarying.

If we assume the energy of the Universe to be concentra.
ted in the continuous mutual transmutations of ether and
dense matter. masked by various and trapsformable modes
of manifestation: such transmutation occupying more time
than the periods of molecular vibration where radiant energy
is displayed, but less time than any molar motion: we can
percelve unconstrained translatory motion of masses to be
possible even in an absolute plenum, there belng merely a
transmutation movement. A constant aberration would
follow as & nataral result. If the thorough transmutation
of molecules be less rapid than their general motions, their
extrs motive forces will be transferred to the ether until
the periodic time of motion reaches that of transmutation,
when the radiant energy is all dissipated by there being no
more etherial resistance.

Soch rapidity of trunsmutation is the only novelty of the
present hypothesis. But this assumed rapid action of the
constituted forces of matter finds its parsllel in the trans-
mutation of force itself : while the principle finds its analogy
in physiological action, in which matter assimulated takes
on the constituted quality of the matter emitted. This con-
tinuity of molecular transmutation implies veither growth
nor decay, but simply continuous ‘‘ manufacture” : like
molecules having identical properties everywhere, constitut-
ing them alike.

I assume the ether to be of equal density throughout, ex-
cept where differences of pressure or tension are produced,
when the density will vary equally by the tendency to main-
1ain equilibrium of condition. But with this difference of
density | also (as Professors Challis and Clerk-Maxwell have
done) assume that the ether reslsts any break in its continuity,
because :

1. No portion of the Universe can be isolated in its action,
nor unaffected by the rest, *

2, Weo avold makiog the mathematical quantities of
nothingness vastly greater than thoso of substance,

8, Wo are more consistent with thermodynamical prinel-
ples ; and

4. We do not contradict common sonse in making the dy-
pamie bond of the Universe consist in the isolation and re-
pulsion of its every atom.

If we suppose the process of assimilation carried on with
& groater rapldity than Is possible for the other to with-
draw the emitted matter into ita naturally equable distribu-
tion of deasity throughoat free space, & state of stress in
the mediom towards every particle of dense matter will be
necessitated. We neod not Inquire Into the primeval con-
densation of ether into gross matter ; but if it be concednd
a5 & trath, it follows from our hypothesis that the absorp.

tion of ether will cause it to be strainsd towards the gross
matter, and be drawn thereto with greater density to equl
librate the tension. The condition of stress will be pre
cisely like that of oar stmosphers , the wndency of the con
densed ether W expand being balanced by the pull apon it
for assimilation. This conception of the ether agrees with

Scientific Qmerican,

tile.” The result then would be that the ether contains
within Itself as many sphieres of stross as thore are particles
of matter : every atom being the coenter of such a sphere,
which may be sssumed to reach to any assignable distance,
and cooval with the belng of the atom.

The force of stress around gross mattor is thus the balance
betweon the activity of transmutation and the tendency to
otheronl dilatation ; and an inorense of the one would corren
pond toa decreass in theothor,  If the other,by offering in.
oroased resistance to transmutation, thereby lowered ity
activity, an equal and opposite resistance would be devel
oped by the constant tondenoy of the body to glve s trans:
mutative energy froo play.  Should algo, through any cause,
the lines of dilatation bo deflectod porpendicularly to the
lines of tension, the energy of transmutation will be lowered
in the directions of the Intter, the nmonnt of which it is de.
ereased becoming transformod into an equal and opposite re-
noting tensional force, Thereforehowever groat the amount
of roslstance to n body’s natural assimilation of ether in
order to maintain existence, or the number of directions
whence such resistance comos, if the effect merely be to
lengthen the period of time in which transmutation takes
place, the amount of dense matter romaining constant, equal
and opposite conntorpulls to nll will be developed. Now a
body slone in space could be subject to no difference of stress,
the self.caused otherial tension around it, being equable,
making the lines of force straight outward from it in every
direction; and the moleculur energy of transmutation in the
present condition of the ether would be at a maximum.
But the presence of other bodies similarly conditioned would
destroy the equilibrium of the ether on the sides toward
each other, and its tendency to dilatation would act perpen.
dicularly to the opposing stresses, being the directions of
least resistance ; and coalescence of the stresses would re-
sult, bringing the bodies at their centers togethér. The
sides towards each other, being the sides whence resis-
tance to transmutation comes diminishes therefrom its po-
tential energy, which becomes changed into the actual
enorgy of bodily motion. It will be seen that this theory of
theaction of gravity is similar in form to Faraday’s concep-
tion of the action of dissimilar poles when face to face in
magnetism. namely, by the coalescence of their lines of
force,and which had previously existed in the space between
them. Foritis plain that, whatever faces of all bodies be
turned toward each other, they will bear the character of
opposite poles, the lines of steps being directed inward to
each from every direction.

Transmutation energy and gravitation action would, ac-
cording to this, be mutually convertible the former :being
diminished by decreasing activity wherever there is a re.
sultant attraction. The resistance to transmutation devel-
oped during the coming together of bodies is the equivalent
of the motive force given out in yielding to the increasing
tension ; while the diminished resistance during any en-
forced withdrawal of them is the equivalent of the work
done in overcoming their tendency to come together by the
coalescence of their spheres of stress : or in other words, by
diminishing such resistance, and increasing transmutation
activity, ' =% .

‘We can thus see how every particle of matter may be po.
tentially infinite, without being substantially penetrable,
and the molecular force of every mass impotent, as regards
its own change of rest or motion in the aggrogate, while
potential in altering the conditions of rest or motion of all
others. The fundamentsl correlation of matter and mani-
fested force is also evident from the result that their dissi-
pation would be mutual, as there could be no equilibrium of
stress arrived st in the Universe until all the dense matter
became again dissolved into the ether, without possible re-
turn into gross substance,

Although the force of tension exercised by different bodies
is equal, the distance through which each sphere will
be drawn during coalescence will be in the inverse
ratio of the muasses at thelr centors, For the potential
energy of trangmutation in bodies tnken us wholes being
directly as the masses, a portion of which becomes trans.
formed into kinetic energy while yielding to their mutual
tensions, the motive force will be nccording to the propor-
tional diminution in ench of such potentinl cnergy required
to produce equality of pull. And a transmutation action
streasos the ether from every direction ; the potency of re.
sistunce to it,through the combining of mutual stresses,will
be a8 the number or brondth of surface of the lines of forco
conlescing. The tenslonal power of conlescence will thus
incroase with the concentration of the spheres of stress,
being potentially an clement of the radial distance from
every body. It is evident that particles free to move in any
direction will tend to group themselves spherically during
aggregation around the polnt which would be the center
for all the spheres of stress were thoy to becomo blended
into one, being the converging point for the equilibrating
tendencies : while it will become the balancing point or
center of momen's around which would revolve all those
bodles whose deviating forces of motion are sufficlent to
overcome the tendency townrds it

If the efforts of the sphares of stress to conlesce bo re
siste]l by the motions of bodles under an opposing lmpulse,
the lines of tension,by belng inoperative, will be necessarily
accompanied by equal pressures perpendicular to them along
their whole length In the tendency to etherial equilibrium,
and the tensional foree will become constantly neutralized,
In the case of any cosmloal conple (the only kind of balanced

that of Newton. In hix lotter to Boyle, he says: “* [ suppose
that thers is diffused through all places an mthereal sub
stance,capable of contraction and dilatation strongly elustic
jn & word, muoeh like air jn all respects, bat far more s’

mation in free space) the mutual tensions will be tantly
squaled by the motive forces of the bodies acting perpen-
|dicalarly to them : their foint masses or amonnts of trans
lmululh-n energy determining the measure of both, The
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volume of the sphere of stressed ethor around which any de
terminate masses revolve is also, by its internal equilibrat-
ing action, & measure of the motive foree exercised, or the
time occupled In revolution squared. In other words: tak.
ing the major axes of any orbits as the dismetors of natur-
nlly olnstic sphores of strossed ether, the times of revolu.
tion squared by the bodies producing the stress, divided Ly
the number of anits of volume in the sphere around whick
they rovolve, will give the amount of kinetic energy, which
i8 0 constant for the sumo mnsses throughout all space ; or
the square root of the number will give the time, which s
Koplor's harmonic law, viewed ns n physical reality,

To give the appearance of a physical renlity Yo the funda
mental law of the heavenly motions might thus be consist-
ently formulated ;

An infinite sphere of stress and proportional condensation
of ether is produced around every body by rapid mutual
transmutation of substance, and resistance to breach of con.
tinuity, which, while permeating, is constantly striving to
coalesce with all others in the effort towards etherinl equi-
librinm : thereby resisting nll impressed tendencies of the
central masses to recession by altering the direction of their
paths, combining with them in coupled motions, or bring-
ing them togother with a force inversely as the squares of
their distances : the coslescing energies and moments of
cosmical conples being directly as the masses,
Philadelphia, Pa. Wi, DENOVAX,
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Zinc asx a Preventive of Boller Incrustation,
To the Editor of the Scientific American .

The articles on zinc as a remedy for boiler incrustation
recall to my recollection an experiment of some magnitude
in that direction, made half a dozen years ago by = party of
which I was a member. Experiments on s smaller scale
than that in question had proved that iron in contact with
zine was not only protected from corrosion during immersion
in most fluids, but that any covering upon the iron would
be removed by the action of one of these metals upon the
other, or by their mutual action. This action was not con-
fined in its operation to salts, oxides, resins, grease, and dirt
of all sorts; but in some instances it loosened electro-plating.
When the iron became perfectly clean, and the condition of
the fluid used admitted of it, thelattor when charged with
oxide of zinc deposited the metal upon the iron by the well
known galvanic process. = The oxide of iron was removed
with the same facility as any other substance ; and this lat-
ter fact probably originated the prejudice against whatever
thoroughly cleanses the boiler, such cleansing being sup-
posed by some to cause leakage. Doubtless this mode of
cleansing a boiler would take outiron rust even from the
joints of the plates ; but this should be taken asa needed
premonition of danger, and the iron itself is absolutely
protected from further oxidation in the presence of the
zine.

The experiment alluded to was within the boiler of an
ocean steamer, plylog between this port and Savannsh, Zine
was introduced and suspended upon the tubes near the
points of inorustation, and sundry necessary conditions were
provided. At the termination of the trip, it was found that
the zinc which was, wrongly, in sheets, had fallen down,
having separated at the fold or bend over the tubes; it was
eaten up at these points. The crust was about one third the
usual thickness, showing, perhaps, that the trip was two
thirds performed before incrustation began., The crust con

sisted of the usual salts accumulating in the use of sea
water, and was deposited upon the zine as well as on the
boiler ; but under thecrust on the zine, and between the
two, was a uniform coating of black oxide of zinc in contact
with and lying upon the latter. Clearly this oxide was placed
there bofore incrustation took place; and my impression is
that none would hsve been deposited if the metal sheets had
been substantisl enough to resist the wear and tear and the
increasing weakness from oxidation. The remaining zine
and the crust, with the oxide between them, separated al-
most with a touch,

Although this exporiment was in itself a failure, it was
deemed conclusive of the fact ay to the operation of zine in
preventing incrustation in boilers, R. H. ATWELL,

Baltimore, Md,

o r—
Welght In a Hollow Sphere,
To the Editor of the Seientific American :

1 hiave been intereated In reading the communications tha
have recently appeared in the SCIENTIFIC AMERICAN int
support of the hollow sphere theorom, notably those from
Mesnrs, Pratt and Palin, page 181, current volumo, each of
which I8 an unanswerablo demonstration of the trathful.
noss of the sald theorem, The singlo point upon which 1
stumbled, s 1t clearly appoars, was in assuming the force
of gravity, ns monsured at the surfaces of sphores differing
in wize, 10 bo directly ax thelr respective massos,  Upon this
point the wholo matter turns ; and the proportions supposed
10 be hostile are at once harmonized, 1 was conscientious in
my attack upon the theorem, doubﬂn“ ita truth; and it
was my purpose to do so vigorously, and 10 use torms as to
to the -l:awc.m of which there could be no mistake, hop.
ing to provoke a controversy that would result either in its
complote vindication or overthrow. I now cheerfully ac.
knowledge my error, and am as convineed of
the truth of this oddly appearing theorem as I am of the

truth of the properties of the triangle,
Rochester, N. Y. E. B. Wirmaone.

- \"-
Tur French meter is insccurate 10 the extent of yhy of
its length. TIs short that much. So sald

. '!"i; 3

to the scientists the other day.
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THE CENTENNIAL INTERNATIONAL RIFLE MATCH.

The International contest botween the five best rifle teams
in the world has resulted in a substantial victory for the
American marksmen. The mateh was organized under the
suspices of the Centennial Commission and held at Crexd-
moor near this city,and the American riflemen wore brought
in competition with pleked teams representing the crack
shots of Canada, Ireland, Scotland, and Australls, The
contest lasted during two successive days, and on each day
each marksman fired fiftoen shots, respectively at targets
Jocated at distances of 800, 900, and 1,000 yards. The sys
tem of counting hitherto practised was employed, s bulls.
eyo marking 5, a centor 4, an inner 3, and an outer 2, so
that the highest amount possible to make by any fifteen
shots was 75, At tho end of the first day, the Scotch team
lod, the total scores footing up as follows : Scoteh, 1,580 ;
Irish, 1,582 ; Americans, 1,077 ; Australian, 1,545; and Cana-
dian, 1,490. On the second day, however, the Americans
worked stoadily ahead, making a final score of 3,126 points,
which left them 22 ahead of the Irish, who were second with
» score of 3,104 points, and 64 over the Scotch, who netted
4,062 points In the two days shooting. The Australians fin-
ished with a score of 3,002, and the Canadians came last
with a scare of 2,023,

Some shooting was accomplished which, when the acel-
dental diticultios to which the marksman Is subject are con-
sidered, was simply marvelous, Two of the three dis-
tances shot over excoed half & mile. To obtaln an idea how
a target, haviog a bullseye 3 feet in diameter, looks to the
rileman when located so far away, pin this paper to the
wall and regard the diagram herewith glven from a dis-
tance of 20 feet, The black dot in the center then represents
the exact size of the bullseye 1,000
yards away. To hit a mere speck
like this is certainly ditficult enough;
but there are numerous accidental
distarbances which combine to viti-
ate the straightest aim, If the wind is blowing with the
direction of the bullet, the latter is accelerated ; and unless
allowance is made, the shot flies over the target. If the
wind blows in reverse direction, then the bullet is retarded,
and is liable to fall short. In case of a
side wind, the bullet is apt to deviate;
while the grooving of the rifle gives the
bullet a natural drift to the right. A
* fishtail wind,” which blows partly
up or down the range and partly across,
with varying strength as well, is ex-
tromely perplexing, and the sights on
the rifles are readjusted for every shot.
If the ground be damp and the sun hot,
n shimmer of mist on the surface makes
the target appear to dance; variations
of light and shade apparently lift or de-
press the target conter; heat and cold
affect the metal of the gun, Then, be-
sides, the bullets must be perfectly
smooth and of uniform density, and the
rifle perfectly clean, After all this,
when the man has learned to hold his
rifle true to the little bubble of the spirit
goge which rests between the front and
rear sights and across the barrel, and
can hold it with a vice-like grasp, can
repress for a moment all motion, and
hold his head as steady as a rock and
pull the 3 Ibs. resistance of the trigger, and care not
at all for the 200 lbs, kick which the rifle gives a shoul.
der probably already black and blue through previous
blows, then, if he has not misjudged in any particular, he
stands a chanceof hitting the bullseye. Now imagine men
overcoming all these diffioulties and making such targets s
these here reproduced. No, 1 shows 15 bullseyes in succes.
sion, the finest target ever made at 1,000 yards, It counts
75. This was done by Mr. J. K, Millner, of the Irish team.
The second best target at the same range is given in No. 2.
The count is 73, made by Dr, J. Mitchell, of the Scotch
team.

The next two targets are the best at 000 yards. No. 8
was made by Mr. R, Rathbone, of the American team, and
counts 72, and No. 4, by Mr. R, McVittie, of the Scotch team,
scores T1.

The last two targets are the best at 800 yards. No. b5 Is
another very remarkable instance of 15 bullseyes in succes-
slon, made by Mr. K. Johnson, of the Irish team; and No, 6,
by Mr. N. Thorburn, of the Scotch team, counts 73.

il -

HEATING BY STEAM,

“The frequent occurrence, during the past fow months, of
fires instonm-heated buildings and dry kilns, and more par
ticularly the burning last week of the dryer attached to the
Mason Lumber Company’s mill, at Muskegon, Mich,, which
I understend was of this type, must lead every one who has
occusion 1o use stenm heat, in any way, to inguire what
causes them,

“It is certainly time that this subject should be more care
fully and sclontifically studied,and I think when the matter
is botter understood that all will be convinced that the
trouble is not in the steam pipes or stenm heating, but only
in the impertect construction of the heating apparatus,
matters not how the heat is produced, whether by steam,
furnace, or hot water; all may be alike safeo, or all dnngc-r-
ous, only dependent on how it is generated and applied,
During thoe last decnde I have examined hundreds of steam.
heated dry rooms, and I am satisfied that,in a large mujority
of cases, elther the supply pipe or a large part of the heating
pipes have beon supported by wood, snd, in many GRS, the
former packed in sawdust and shut completely from the air,
I huye seon o ping timber six Inches square and eightecn foot
long (on which a 4-iuch stesm, supply pipe huy lnid for
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months In dally use), when removed, so charred that I could E t

and did split oft pleces from one to two feet long with my
hands, it breaking almost an readily as charcoal, Again, |
havo seon sawdust, that had been long packed around »
stoam pipe,so browhed or scorched as to be almost black.
I have also seon in dwelling houses where tin conductors are
used to carry the heat from a furnace, the pipe nalled to the
woodand upon examination have found the wood so charred
around the nulls that they could be removed with the ingers,
The Iatter occurs most froquently directly below the regis
tor, and Is the result of closing the valve,thus stopping the
flow of air and contining the heat; while the fire in the fur
nace burns on as if the register was open. This explaing
why so many houses burn down where furnaces are used
But steam heat will accumulate as well as any other,

“ Place & pipe on a wood support or closely pack it with any
combustible material ; and t‘mra being no circulation of air
botween the pipe and the wood, the heat is confined and ac.
cumulated, until at last, the conditions being just right, ig.
nition is effocted and all is gone. In other words the prinel
ple of accumulation applied to heat will make anything hot
or burn any rnmbuali“v substance up st last. In science [
bolieve thoy call this law * the accession of forces " ; it may
be tosted and ilustrated by any one, Let any man who
uses steam put his hand lightly on any heated pipe, and he
may hold it there for soveral seconds without Inconvenience,
Bat let him grasp the sam» pipe with a firm grip, and, al
though the tomperature of the pipe is not changed, he at
onee feels an increase of hul,nm‘l in & moment his hand will
be blistered wherever it comes In contact with the iron,
Now suppose we bind the hand there, and surround it with
sawdust or any other non-conducting substance ; how long
would it take to literally roast that hand and cook all the
flesh off the bones? Only a few hours at most. What then
is the law? Simply that of holding the heat; and although
received at only 212¢, by keeping all we get and taking all
that comes, it soon runs that up to 250, 300%, or more, Now
the hand might be held within one Lalf inch of that pipe all
day and no inconvenience felt, as the free circalation of air
would prevent the temperature increasing., The law I un-
derstand to be the same, whether it is & hand, = piece of
wood, or any other substance, that incloses the pipe. If we
cut off the circulation of the alr next to the pipe and sur.
round it with a poor conductor like wood, the heat must se-
cumulate, and doubtless often does, to the point of igniti of.

“ When we lay our pipe on wood we convey the motion on
tho fire along the pipe by the steam, and it again passes into
the wood under the pipe,where it accumulates and incroases
until the ignition point is reached and the wood takes fire.”

The foregoing is from a letter from ““ H."” to the Northwest-
ern Lumborman ; it is excellently written, and contains perti-
nent and interesting examples, but unfortunately it reaches
o conclusion which is altogether baseless. The tempera-
ture of saturated steam depends on the pressure, and it can-
not be augmented without sugmenting the pressure like-
wise. In order, however, to check the too free radiation of
heat and cousequent diminution of pressure,we felt or jacket
bollers, steam pipes, cylinders, et¢, These roughly stated
facts are part of the A*B C of engineering; but the above
writer seems to have forgotten them, and he commits the
more grievous scientifio error of confounding the mechanical
energy resident in steam with the physical properties of that
vapor. Some brief reasoning will shosw this, and may prove
interesting. Professor Trowbridge, in his recent work on
“Heat and Heat Engines,” admirably defines a steam boiler as
““the apparatus by which, through the process of combus-
tion, » rapid degree of heat motion is developed in the fuel
and gascous products of combustion and transferred to the
particles of water,” These last, in a steam-heating apparatus,
communicate their heat motion to the molecules of their
pipes or other enclosing vessels, thence the heat motion
passes to the alr molocules, and lastly to the molecules of
our bodies, and tho sensation ealled warmth is experienced.,
Now if we Interpose any substance which prevents or re-
tards these waves of heat at any point of their transmission,
wo merely confine them or render their escape slower. We
do not accumulate thom, Tho case is annlogous to that of a
suspended welght; the energy Is there constant so long as
gravity aots; it is In potential form; cut the string and the
welght fulls,nnd in so doing does work. It will not be pre-
tonded that the welght will exercise any more potent effect
by hanging two hours or two centuries. No additional pewer
is stored up. Now the steam pipe unjacketed communicates
hoat motion, jacketed It does not, The jacket in this case
Is the samo as tho cord which suspends the weight in the
other, for heat and mechanical oporgy are mutually converti-
ble, Obvlously then no more additional heat is stored in the

first thon force or enprgy in the second instance. Further,

—

herefore we sugment mechanical energy, therefore we ob-
taln an accession of power through & purely mechanical de
vice, and therefore we land In the principle of » perpetual
motion

The error lles. as we sald before, In confusing the mole
cules of steam with their mode of motion. Shut steam up
in an Invariable space and apply heat continuously,and tem.
perature and pressure will stoadily Increass until the last
elewont of liquld vaporizes and then the steam goes on to
But it will not
do to confound the steam jacket with the safety valve, and

assume the properties of & permanent gas.

such the above writer soems to have done,

Axn regards the Ignition of wood, ete., by steam pipes, the
true theory Is pretty well settled as follows: The tempera.
ture of saturated steam, such as circulates in heating pipes,
even at the unusual pressure of 120 lbs., reaches but 341°
Fah. The temperature of 900° is about thet of the red heat
nocessary to set dry woodwork on fire, so that it must be
clear that saturated stoam can never directly excite a con-
flagration,

The molecular conditions under which the oxidation, result-
ing in spontaneous combustion in many substances, occurs
originate at a very much less temperature than 341°; and it
would appear that under certain circumstances the heat of
steam pipes is sufficient to determine these conditions in
certaln woods. There Is good ground for crediting the idea
that two clrcumstances here play & prominent part. These
are, first, that the wood or other fibrous material must be,
by ptotracted heat and dryness, reduced to a punk-like state
in which it is easily friable, and, second, that it becomes pul-
verized and so offers a very large surface to the effects of
oxidation, which last are assisted by the high temperature
of the contiguous pipes. Some woods are more liable to be-
come in punk state than others; and if the foregoing pro-
babilities, through that much needed thorough investigation
into the whole subject which we have long hoped to see, be
rendered certainties, then it will Lo one of the first duties of
architects to avold such woods in house construction.

The above, in our opinlon, is the true philosophy of the
phenomenon; but if the writer of the foregoing extract or
any reader still feels inclined to adhere to his ** sccumula-
tion " theory, it is only necessary to fasten a thermometer
against a steam pipe, cover it well with felting, and ob.
serve, aftor a fow hours orso, whether the mercury rises
beyond the known temperature of the steam corresponding
to the pressure.

B —
Those Colllded Locomotives,

In our issue of July 1 last, we published a large engrav-
ing of a railway collision, wherein the two locomotives, on
meeting, had reared up in & most remarkable manner and
remained sitting, as it were, on the ends of their respective
fire boxes. We stated that our illustration was prepared
from a photograph of the actual scene, but where the event
took place we were unable to affirm, and therefore asked of
our readers any information leading to the discovery of both
railrond and locality. We received in reply a host of letters.
Some writers detailed accidents which happened long ago,
which they were sure were the foundstion of the picture,
while others doubted the veritability of the occurrence and
even took us to task for being so0 easily imposed upon.
Others again,not content with mere assertion, exercised much
ingenuity in explaining to us in detail how the appearance
of the various parts of the engines and appendages utterly
negatived the ideaof any such collision.

The upshot was that we determined to ferret the matter
out, and we have done so. In the SCIENTIFIC AMERICAN
SUPPLEMENT, of even date with the present number, will be
found the whole story. We publish several of our doubting
correspondents’ letters, and also that of the person who pre-
pared the orizinal photograph. The collection is extremely
amusing and interesting, the latter especially, inasmuch as
the circumstances of the strange collision are fully ex-
plained.

Arrival of German Workmen,
Two delegations of French workmen have been over to

visit the Centennial, and have returned to their native coun-
try. The steamer Mosel, lately arrived in this city,brought
a delegation of German workmen, members of the Berlin Cen.
tral Bureau for the Benefit of Workmen. The following are
their names and trades :

Albert Anderleit, locksmith; Otto Berwolfl, draftsman;
J. Berckenhagen, engineer; Eduard Breslauer, engineer;
Carl Burchardt, engineer; Carl Cario, technicist; George
Daunert, technicist; Richard Fleck, machinist : Richard
Fleischer, engineer; Oscar Hadank, goldsmith; Joseph
Hoffmann, tinsmith ; Wilhelm Kraemer, tochnicist; Johan-
nes Leman, of Polytechnic Academy of Berlin; Joseph
Luedtke, printer; Robert Maerz, engineor; Louis Meissnor,
engraver ; Otto Neuamann, mechaniclan ; Frang Pest, copper-
smith; Otto Pilz, engineer; George Rodenwoldt, architect ;
H. A. Schneider, boot maker, eto.; O, Schunelder, draftsman;
Jullus Schreiner, sculptor; Oswald Strasser, engineer ; Carl
Strietzel, technicist ; Max Ungor, of Polytechnie Acadomy,
Berlin; J. Wichelmann, pziltlainlﬂ: Carl Wirth, sculptor,

Freo Trade wlth‘ ;l:;;nd\\'leh Islands,
By the terms of the new treaty made with the Hawailan
Islands, the following products may be imported duty free:
Arrowroot, eastor oll, bananas, nuts, vegetables, dried and
undried, preserved and preserved; hides and sking un-
dressed ; rice, pulu, seods, plants, shrubs, and trees; musco.
vado, brown, and all other unrefined sugar, meaning horoby
the grades of sugur herotofore commonly imported from the
Hawaiian Islands and now known in the markets of San
Francisco and Portland as Sandwich Island sugar; sirups of

if by jucketing through scoumulation we can angment host,

sugar cane, wolado, and wolnsses; wllow,
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REMOVAL OF THE HELL GATE ROCKS,
Thoe groat obstruotion impeding the ship travel between
the Atlantlo ocean and New York olty efd Long Island Sound
is located at a promontory of Long Island, called Hallott's
Point: It oxtends out into the Bast river, approachin : Ward’s
Island, which occuploes three fifths of the width of the river
at that polnt, and some dangerous rocks are found in the im
mediate vicinity. The narrow channel thus formed Laa boon
a danger and a difficulty to pavigators ever since
this part of the country was first oxplored, and the
rush of water taking place through the pass gave
it the name of Whorl Gate, afterwards Hurl Gate,
whonoe the name by which it is now known was
oasily derived
Our readors have been informed, from time to
time, of the progress of the great work of excava
tion, which has now been completed ; and the blast
which will shortly take place
the difficulty in navigating this now dangerous

will put an end to

pass. and end the years of Iabor that have been so
perseveringly bestowed upon it. A very widespread
interest has been centered on the operations; and
the work 15 one of national importance, although
this city is of course more interested in it thanany
other section of the country.

The first meniion of preparations for commencing
this work is found in the report by Lieutenants Da.
vis and Porter, of the United States navy, made in
the year 1848, This document gives a very accu
rate description of the course of the tidal currents,
the dangers to navigation caused by rocks, obstruc
tions, ete. ; and it recommends that Pot Rock, the
Frying Pan, and Way’s Reef be blasted and scat.
tered. The two former are single rocks of a point
ed shape ; the Iatter is Jong and has the character of a ledge.
The report also recommends that the middle channel be im-
proved by blasting so sas to make a clear channel of suffi-
cient depth for common vessels and steamboats; and it also
speaks of the increased facilities for naval defence which
this improvement would afford. The difficulty of block-
ading the port of New York, with her two outlets instead of
Lisutenant Porter did not

Fig.

one, would be at least doubled,

exactly agree with Lieutenant Davis as to the best plan for
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improving the channel. They both recommended the re
moval of the small rocks—Frying Pan and Pot Rock—from
the middle of the channel, and Porter included a part of the
reof at Hallett's Point, the shell of which is now so nenrly
ready to be blown Into atoms, its interior having been re
But the art of
blasting under water was almost unknown at that time, and

moved and deposited far away on dry land

engloneers ngroe that even the little improvement roecom

2. -SECTION VIEW OF A TRANSVERSE AVENUE, HELL GATE.

mended by them could not have been effected without the
inventions and discoveries which have since been made.
The process adopted in those times for submarine blasting
was to take down cans of powder, place them against the
side or top of the rock, and explode them by means of a
galvanic battery. This did well enough for rough and jag-
ged rocks and boulders; but 80 soon as the surface had been
leveled off, it was of little or po use to attempt to continue
the operation.

Fig. 1
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In 18562, Congress having made an appropriation of $20,
000 for the removal of rocks at Hell Gate
the Engineors, bogan operntions nccording to the Maillofert

Mnjor Fraser, of
process above deseribed. The sum of §18 000 was exponded
on Pot Roek, and the depth of wator was incrensed from 184
feet to 206 feot,

This is all that had been accomplished up to 1808, when

the duty of an examination of Hell Gate was committhd to
(ieneral Newton, of the United States Engineers,
who made his report in January, 1867 For opera
ting on the rocks in the middle of the channel »
utonm drilling cupola scow was constrocted, © It
had 0 well hole in it 82 feet In dinmeter, through
which 21 drills were worked, while the scow lay
on the surface of the water directly over the rock
to be operated on. This formidable mashine was
first used in the spring of 1809, on Diamond Reef
A large drilled into - this
rock, varying from 7 to 13 feet in depth, 44 feet in

number of holex were

diameter at the top and 3 at the bottom, and the
rock was broken up by charges of nitro-glyeerin
of from 30 to 35 1bs
on in 1871,

charged with nitro.glycerin, and seventeen surface

Coenties Reef was operated
Ninety. three holes were drilled and
blasts were made, In 1873, three hundred and
seven holes more were drilled and thirty-nine sur.
face blasts were made, The amount of nitro-gly
cerin consumed was 17.127 Ibs., and the reef was
thoroughly broken up. The débrishad been partly
removed, when, in 1875, Congress, owing to n mere
clerical blunder, falled to include Diamond Reef in
the appropriation, and work at that place had to be
suspended. In 1872 the drilling scow was towed
to Frying Pan Rock. Seventeen holes were drilled
and eleven surface blasts made,
COMMENCING THE WORK.

Operations for removing the reef at Hallett’s Point were
begun in August, 1869. A’coffer dam was built of heavy
timber, securely fastened to the rocks by bolts passing
through the framework.
engraving, Fig. 1.

The coffer dam was pumped out about the middle of Oe-
tober, and operations on the interior for sinking the shaft

This structure is shown in our

slalatad o 1)
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COFFER DAM, MAIN SHAFT, AND ENTRANCE TO HEADINGS, HELL GATE, EAST RIVER.
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were begun early in November, and con-
tinued till the middle of June, 1870,
when work was suspended on account
of the funds appropriated for this part
of the work belng exhausted. At that
time 484 cuble yards of rock had been
taken out, at a cost of §5.75 per yard.
In the lattor part of July, operations were
resumed, and during that fiscal year the
shaft was sunk 1o the required depth of
88 feet below mean low water, and the
heads of the ten tunnels opensd to dis-
tances varying from 51 to 126 feet, Two
of the cross gallories had also been
opened, The amount of rock excavated
from this place that year was 8 306 cubic
yards, and the drilling was all done by
hand. Daring the next year the use of
steam drills partially succeeded hand
drilling, and the work was pushed more
rapidly. The number of feet of tannel
driven during the year was 1,653, and of
transverse galleries 653°75. The quantity
of rock removed was 8,208 cuble yards.

A sectional view of one of the cross
gulleries or avenues is given in our en-
graving Fig. 2; and a ground plan of the
work, Fig. 3, gives an excellent idea of
the extent of the excavation, which is
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Fig. . -GROUND PLAN OF THE WORK AT HELL GATE.

advance more rapidly than the demoll-
tion of the rock. (ieneral Newton's
plan is the one that has been adopted,
although & fow slight changes, princi
pally sugge sted by himself, have been
made. Instead of depending on explo-
sives 0 convey the fire from pier to
pler throughout the mine, an electrio
wpark will be sent directly to every cen.
ter, insuring the simultanecusly explo
sion of the whole mine, unless some un
expected difficulty shall intervene to
prevent it. General Newton decided
that the minimum smount of explosives
eould be determined by placing one
charge in each square pler and two In
each oblong pler, but this mode would
make the lines of least resistance the
maximum, and thus increase the shock,
which would be propagated through the
reef to the dwellings upon the Jand. It
was therefore determined to decrease
the lines of least resistance, which will
multiply the number of blasts and in-
crease the quantity of explosives, but
will, at the same time, reduce to a mini-
mum the vibrating influence through
the reef. It is hence caleulated that the
exterior effect, except an agitation o

now complete. A longitudinal section of one tunnel, called | own plan for blowing up the reef st Hallett's Point, which | the water, will be small.

by General Newton ** Grant heading,” is given in Fig. 4
An exceedingly well executed model of the works is now | through its mass, a sufficient number of those being pro-
on exhibition in the United States Gov rnment Building at

the Centennial Exposition at Philadel-
phia. It is made exactly to scale, and
well represents the nature and extent
of the vast operations that have now
been successfully completed. The rock
bed of the river is, in the model, raised
from the pillars that support it, so that
a close inspection of the interior may be
made. There are 172 of these pillars,
plorced with about 4,000 drill holes; and
the shell, or roof, or bed of the river
varies from 6 to 16 feet in thickness. No
less than 80,000 cubic yards of broken
stone will be left under water, all of
which will have to be removed by
dredging. The model referred to is ac
curately represented in our Fig. 5, and
Fig. 6 shows a birdseye view of Hal-
lett’s Point, with the large coffer dam in-
closing the entrance to the submarine
works.

THE RIVER SURVEY.

the rocks. The appropriation of 1871 was $225,000, just | system, because the explosion of the connecting fuse would | vibrations,

one half the amoun’
asked for by General
Newton, who regret
ted that the begin-
ning of operations on
the Gridiron wus
thas prevented, as he
cousidered this rock
more dangerous to
the navigation of
large vessels than the
Hallett's Point reef.
For the next year he
asked $£600,000, but
got less than half that
sum. About the mid
dle of November,
1873, work was sus-
peaded for want of
funds, but at the end
of the fiscal year,
June 80, 1874, it was
found that, for the
four months and a
half during which
operations had been
carried on, 890 linear
feet of tunnels had
been opened and 4,648
cubic yards of rock
removed, The total
length of tunnels and
galleries then nmoun-
ted to 6,780°47 feet,
The excavation now "
belng nearly finished,
the manner of finally
blowing up the whole
mine began to exer-
cige the minds of the
engineers,
EFFECTING THE
BLAST,
General Newton fi
nally suggested his

Fig. 6.

was 1o perforate each pier with drill holes entirely or partly

Fig. 4—LONGITUDINAL SECTION OF GRANT HEADING.

THE PORM OF THE REEF

Hallett's Point Reof is in the shape of an irregulsr semi.
vided to complete the destruction of the pier when fally | ellipse, the major axis, which lies next to the shore, being

770 feet in length. and the minor axis,
projecting straight into the chaunel,
about 300 feet. The cublc contents,
above the depth of twenty.six feet at
mean low water, amount to 351,000
yards, Besides the risk of striking
the reef, it produces eddies on both
sides of it according to the direction
of the tidal currents, and is much in
the way of vessels coming down in the
ebb in the effort to hug the shore and
thus avoid beingdrawn apon the Mid.
dle Reef.
THE EXPLOSIVES.

The explosives used in tunneling at
Hallett’s Point have been nitro-glyce-
rin and its compounds, and gunpowder,
the latter being used only when the
rock was weak and seamy. Nitro-gly-
cerin was always used for driving the
headings of the tunnels. To drive a

charged. The charges in the different holes of the same | heading, the drill holes are made st an angle with the face,

A detallod survey of the upper surface of the reef was | pler were to be connected together, and a fuse, composed of a | so that the charge lifts sut the rock by its explosion. A
made in 1871 by Mr. William Preass, assisted by Mr. F. | quick explosive, would connect the system of charges in each | cavity being made in the middle of th- heading, holes are
Sylvester. They took more than 16,000 soundings, each se- | pier with those of the neighboring piers. By this mode the | drilled around it and the surrounding rock blown into it
parately located, by means of instruments, from the shore. | communication of heat or the electric spark to a few centers [ Only one blast is exploded at a time, as great care has to
Great pains were taken to delineate exactly the surfuace of | of explosion wouldsuffice to propagate it through the whole | be taken not to shake the structure overhead by too heavy

T

Flg. 6~ THE CENTENNIAL MODEL OF THE HELL GATE" WORK.

BIRDSEYE VIEW OF HALLETT'S POINT, SHOWING THE COFFER_DAM,

There is consequently no volley firing, and the

galvanic battery is
not used for dischar-
ging the blasts.

THE DRILLING.

The average of
twelve months’ work
with six Burleigh
drills was the exca-
vation of 235 linesl
feet of heading per
month. Up to June,
1872, the work had
been prosecuted by
hand drilling, with
the exception of 20,-
160 lineal feet of drill
ing by the Burleigh
drill, and 7,000 feet
by the diamond drill,
That by the Burleigh
drills was done by
contract at so much a
foot; and the diamond
drill, purchased for
the purpose of ex.
ploring the rock
ahead, was put in
competition with it,
The cost of drilling,
after a long trial with
the Burleigh drill,
is found to be be.
tween 86 and 37 cents
per foot,including re-
pairs, ete. The cost
of hammer drilling
was found to be about
33 cents per foot, The
number of feet of
holes, drilled by each
mnchine per shift of
vight hours, was 30
feot. The diamond
drill, owing to the
encounter of frequent
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‘velns of pure quarts In the rock, often gives out and has to
be re ~ Owing to the restricted area of the tunnels

_ the work of excavation was almost oxclusive-
1y that denominated heading, without the advantage of en.
largement. The rock, after being blasted, was lifted by
hand into & box resting on a truck car, which was run down
to the place upon « rail track, and thence drawn by a mule
to the shaft, where the box was hoisted by a derrick and its
contents emptied into the dump cars, to be rolled away and
deposited in the pile. Calling the cost of blasting and re.
moving one cuble yard $1.00, the following gives the pro.
portion of each item of expenditure:

The work of excavation having been finished, the drills
were set to work perforating the roof and piers with holes
to receive the final charges which are to explode the mine.
These holes were made from two to three inches in dinme-
ter, and from six toten feet apart, and their average depth
was about nine feet. The size of the holes and their direction
and distances apart were made to vary according to the char-
acter of the rock to be broken. The drilling of these holes
up into the roof of the mine soon increased the leakage of
water into the works from 300 gallons per minute to 500, it
being impossible to avoid tapping a seam occasionally.
Many of the holes that were found to be leaking were
plugged up temporarily, and the leakage thus reduced. The
outside gallery and the No. 4heading were deepened so
as to concentrate all the leakage, and cause it to flow to the
shaft end of that heading, where the pumps were placed.

THE COST OF THE WORK.

The following shows the amount of the appropriations
made by Congress each year for the Hell Gate and East
River improvement, and the whole amount expended up to
the date of the last report of General Newton to the chief

engineer:

................. IR, S s e bitas o bes” TUEBAND
%:L'. ...'ga.mxm ............................ 0,00
= . X g.m‘xr.s ............................ 0,00
{2 ST BIBIOVEOML, o o vsossesiines snansaass 1,990,000

Amount expended, §,484,15.9.
Sinee this report was made, Congress has appropriated
£250,000.

Totsl smount of apPropristions to date. . ... civoeieminniiuriannes 1,50, 000,00
Total amoust 10 A LI ooopvoegosess ibganonneds 1,056 501, 08
Estimsted cost ﬂ mnwe work of improving Hell

Gate and the East RIVer. . .ooiniiinicicsiainnaneartasrannns 5,13, 12,00

Care has been taken to test the various kinds of explo-
sives. Up to the middle of 1874, nitro-glycerin had been
principally used for blssting purposes. Several hundred
Ibs. of mica powder were then tried, some giant powder,
several thousand Ibs. of rendrock, and later considerable
vulcan powder was used. All of these sre nitro-glycerin
compoands, Neithor of them was found to be as powerful
as the glycerin itself ; but it was repeatedly demonstrated
that, with 10 ozs. of rendrock or vulean powder, they could
break as much rock as they formerly did with 8 ozs. of
nitro-glycerin, while the cost per b, was less than one half
that of the glycerin,

THE FINAL EXPLOSION,

The blast is to be effected by 96 batteries of 10 cells each,
which are to be placed 1o a bombproof structure. The cells
are charged with the fluid known as electropoion and bi-
chromate of potash in dilute sulphuric acid. The zinc and
carbon plates are 4x0 inches, and oppose an area when low-
ered into the fluid of 40 square inches each. The cells are
connected for intensity, about 42 of them forming one bat
tery, the intensity of which is sufficient to ignite simultan.
eously one set, consisting of eight groups of 20 fuses in con
tinuous circnit, equivalent to 160 fuses. There are, in all,
23 sets 10 be exploded by 23 Such batteries. In order to en
sure the simultaneous explosion of these 23 times 160 fuses,
& novel spparatus will be inferposed into the eircuit of each
of theso independent sots. The apparatus consists of n grav-
ity cireuit closer, a brass pin closing the open circuit when
the batterles are lowered down, after the charging of the
mines Is finished, by dropping into a cup filled with mer-
cury, both brass cup and pin being part of the circuit. It
is understood that there are 23 brass pins and as many mer-
enry cups in the instroment forming the circuit closer,
The simultaneous explosion of all the mines will honce, if
no secldent changes the programme, be accomplished in the
following way : After the wires are connected with the
poles of the battery, and the brass pin and cup respectively,
the plate containing the brass pin is to be lifted and held by
s cord containing the fuse, the destruction of which,by a sep-
arato battery, will cause the closing of the circuit by the
contact of the brass pins with the mercury in the cups, and
the explosion must follow. It is appointed to take place on
Thursday, September 21,

—_————_St O —
Discovery nt Pompell,

A discovery hns been made at Pompeil, consisting of a
number of objects of gold and silver, and close 1o them the
earbonized skeletons of two men, who would seem to have
been borne down in the storm of ashes while endeavouring to
escape with their valuables or plunder, Among the urticles
found are eight rings, six pieces of money, two palrs of sar-
rings, two large armlots, each ornamented with thirteen
pairs of half globes, with little shells upon them, held to
gether by chainwork, and & pecklace of chalnwork, all of
gold; s silver ring, 332 pleces of silver money, & camerols of
the same material broken in plecos, and three large bronze
colns,

The city of Pompell, it will be remombered, was complete

Scientific Jmevican,

ly baried up in the yoar 79, nearly 1,800 years ago, by ashes
from the neighboring volcano of Vesuvius., The ruins of
the clty were rediscovered in 1748,
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CHEMICALS AT THE CENTENNIAL.

THE AMERICAN EXHIBIT.

Not only does America occupy a great deal more space
with her chemicals, as with nearly every thing else, than
any other country. but the display is more gorgeous and
imposing. Large and handsome, we shall see whether it poss.
osnes as much intrnisic value and excites as much deep scien-
tific interest as that of Germany, directly opposite.

Powers & Welghtman, of Philadelphia, make the finest
digplay of all the manufacturing chemists, In a little
palnco erectod in o conspicuons spot on the transept or cross
nisle, they exhibit the costly medicinal alkaloids by the
bushel, and polsonous ones in quantities safficient to de-
stroy a city. The most beautiful things, however, that they
show are two Iarge dishes of crystallized nitrate of ammon-
in, the salt from which nitrous oxide is prepared. Then
como beautiful crystals of caffeine, of nitrate of silver, of
tartaric and citric acids, and other more common substances,
In the center of this little palace is a cake of crystallized
alum, as tall, almost, as a man, with openings cut through
to show the beautiful interior. But these exhibitors, we
shall find, are not so far ahead in the display of alum as
they are in some of the moro costly but less showy speci-
mens, like lithium salts, tannate and ferrocyanide of quin-
ine, bromide and lodide of iron, monobromide of camphor,
nitrite of amyl, nitrate of cerlum, codeia, prussic acid, and
oplum and its alkaloids, with numerous salts of each. The
display reflocts great credit on the enterprising firm which
sent it there,

The next display on the right of this is that of Rosen-
garten & Sons, of Philadelphia, second only in size to that
before described, and like that deriving its chief interest
from the large quantities of the alkaloids and their salts ex-
hibited. We also noticed several rare preparations, such as
iodide of manganess, subsulphate of iron, sulpocarbonsate of
potassium and of ammonium, ete,

Adjoining this, again, is a very prettily arranged exhibit
of oils in numerous tall bottles on an elevated stand. They
ombrace natural, mineral, vegetable, and animal oils for com-
mercial, chemical, and medicinal purposes, and are exhibit-
ed by F. S. Pease, of Buffa’'o, N. Y. Next follows a good
display of camphor, by William F. Simes & Son, of Phila-
delphis, and near this again an exhibit of paints by Charles
Moser & Co., of Cincinnati, O. And here we may note, in
passing, that, from the very nature of the exhibit, paints and
colors, if tasefully arranged, present a pleasing sight and
attract more attention than almost any other in this depart-
ment. This is particularly true of the exhibit of C. T. Ray-
nolds & Co., of this city, well known from their customary
display at the American Institute.

Directly opposite to Raynolds & Co.’s is the no less attract
ive display of Harrison Brothers & Co,, of Philadelphia, In
the center rises a tall pyramid surrounded by bright miner-
al colors. In a case near it is a pile of wood on which are
arranged the products derived from the wood by dry distilla-
tion ; pyroligneous acid, wood spirits, methyl alcohol, acetic
acid, white, gray, and brown sngar of lead, charcoal, ete.
Then come some bones, with a group of the necessary chem.
jcals for converting them into home-made fertilizers. There
too are beautiful lakes, paints for brickwork, moist colors
for paper staining, and lastly white lead, with the best illus.
tration that we have seen of the process of manufacture
known as the ** Dutch method.” First we have the ore, ga-
lena; then the metallic lead cut into grates, or buckles, as
thoy are technically called; then the pots, resembling ordin-
ary red flower pots, with the grates in them; then a bed
of tan bark, in which the pots are set while the conversion
takes place; and finully pots as they come from the tan,
filled with white lead, still preserving the shape of the orig-
nal grates, and adhering loosely to the undecomposed lead
within,

Another first class display of paints and varnishes is made
by John Lucas & Co., of Philadelphia, Pa, It embraces,
among other things, zinc ores, spelter, white lead pots, and
buckles, sugar of lead, gums, kauri, dsmmar, copal, shellac,
ete. They exhibit some bright green paints comparing very
favorably with Paris green, but claimed to be free from ar.
yenie. They have also fitted up & mininture laboratory with
sink, wash bottle, test tubes, filtors, funnels, ete,

The Brooklyn White Lead Works exhibit white lead and
litharge, also a few pots and buckles. Waetherill & Broth-
ers, of Philadelphia, exhibit red and white lead, litharge,
and the like., Jemett & Son make the usual exhibit of
white lead, ns do also some others; but the above will, we
think, be found to embrace the principal large exhibits of
paints and pigmenta.

Nearly allied to the paints are the olls; but as thoy pos-
woas little or no novelty, we must pass them with mere men-
tion. Gest and Atkinson, Cinclnnati, O, draw attention to
their exhibit of lard, tallow, and olls, by & Iarge boar
mounted above thelr case. Cotton seed oil Is exhibited by
Boyl & Lowis, Philadelphia, The petroloum olls are falrly
represented by the Aladdin Company, of Plttaburgh, Pa,,
Elaine Ol Company, Charles Pratt & Co,, Devos Manufao-
turlng Company, Oleophens Oil Company, and others,
Charles Pratt & Co,, of New York, oxhibit a model of
their works at Hunter's Polnt, and specimens of petroloum

of §inch to a foot, is very interesting, as showing not enly

the extent of theso particular works—some oight acres—but

as giving & faint ides of capital invested and machinery,

and {ts various products. The amodel, which 1s on s seale |
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buildings, and apparatus required to make the Astral oil
and other illuminating and lubricating oils,

The Elaine Oil Company exhibit, under the name of pe-
trozcene, a greenish, odorless, solid substance with crystal-
line fracture somewhat like paraffin = This, they state, is a
new product of petroleum, and exactly what it is we are un-
able at present writing to say. In another place the same
company have a working model of an oil well with a pump
run by clockwork, and this conveys a good idea of this most
important branch of American industry.

One of the best displays of alum is the alum cave exhibit-
ed by the Philadelphia Salt Manufacturing Company, Phils-
delphis. This immense cake of alum is said to weigh nine
tuns. In the same case is a large mass of cryolite, a fluor-
ide of aluminum and sodinm, chiefly imported from Green.
land, this company hayving a monopoly of all the cryolite
brought from there. They exhibit models of the Ksqui-
maux fishing boats, and of the cabins built of blocks of ice
and moss, the ice being represented in the model by blocks
of wood. This company also exhibits alumina, alum lyes,
chloride of caleium, and soda,

Directly opposite we see another beautiful alum cave,
with its stalactites of crystals, and on either side tall monu.
ments of concentrated slum and sulphate of alumina, while
round about are large and fine crystals of nitrate of lead and
other salts. These constitute the exhibit of the Tacony
Chemical Works, Philadelphia.

If alum seems omnipresent in the chemical section, what
shall we say of acetic acid and its salts that greet us at
every turn? We have referred to it several times already in
connection with other exhibits. Browning & Brothers,
Philadelphia, exhibit pyroligneous acid and a series of ace.
tates, as also dye wood and naphtha. H.J. Baker & Broth-
ers exhibit this acid along with campbor, saltpeter, and bo-
rax. A prettier dispiay is that of 0. 8. Follett, New York,
of acetic acid, vinegar, chloroform, and fine large erystal
masses of sugar of lead.

The Philadelphia Quartz Company make a good show of
water glass, dry and in solution of various strengths, for dif.
ferent purposes. Its use in cleaning the cotton waste used
for rubbing off machinery was forcibly illustrated by the
exhibition of quantities of the waste before and after treat.
ment with water glass

The only exhibit of cream of tartar and argols that we
saw was by the well known importers Dreyfuss & Co.,
New York. H. Bower, Philadelphia, exhibited the largest,
if not the only, mass of crystallized ferrocyanide of potas.
sium, also small specimens of sulphate of ammonia and the
fatty acids. Savage, Keyser, & Stovell, of Philadelphin, ex-
hibit tin salts and the mineral acids. H. D. Gray, of New
York, was the only exhibitor of sulphur, which he imports
and refines, our own immense sulphur deposits not yet
being worked, although magnificent specimens of pure na.
tive American sulphur are to be seen in the United States
(Government building. When we shall be independent of
Italy for our supply of sulphur is oniy a question of time
and transportation.

Nickel salts, batteries, and specimens of nickel plating on
iron, brass, and tin are exhibited here by Condit; but the
display of nickel and cobalt with the ores and salts, by J,
Wharton, in the metallurgical section farther north, s still
more interesting.

There is no ond of stale and uninteresting specialtios distrl.
buted through this section, purely for advertising purposes ;
they are of no chemical value, although in some fow cases &
knowledge of chemistry has been invoked in their propara
tlon. Woe refer to soaps, blacking, varnishes, perfumory,
baking powders, mucilage, and printing and writing inks.
The ink competition seems as lively as any, although one
manufacturer claims to supply nine tenths or more of all the
banks and offices, leaving s small field for other makers.
Dr. J. 8. C. Rowland, of Philadelphia, exhibits an indelible
canceling ink which he claims has been adopted by the
United States post office department. Wo omitted to men-
tion last week an indelible black ink exhibited by Black.
wood, John, & Co., London, under the name of jetoline, It
oonslists of chloride of aniline, chlorate of potash, and chlo
ride of the rare metal vanadium, and is in fact a kind of an.
iline black. .

To return %o the pharmaceutical and rarer chemicaly, like
those oxhibited by Powers & Weightman and Rosengarten,
wo find in another part of the chemical seotion several vory
good displays. One of the largest, best mounted, and most
interesting s that of Billings, Clapp, & Co., Boston, the
manufacturers of the einchoquinine which has been w0
much analysed, and about which so many contradictory
statements have been circulated. This firm exhibits two
gnllons of propylamine, C; H,, HHN, one of thowo organio
ammonias in which an atom of hydrogen is replaced by the
propyl radical Cy Hy, just as aniline, Cil,, HHN, Is ammon-
{a with one of the hydrogen atoms replaced by phenyl, Cy
H,, the radical of carbolic acid. The chloride of propyla-
mine is shown In large quantitios, as are also the more com-
mon salts such as bromide of ammonium, oftrate of iron
pure protocarbonate of iron, hromide of potassiom and so
dlum, bisulphite of soda (for making the hydrosulphite)
valerianate of zine, and other salts used in medicine,

Charles T. White & Co,, of New York, make a good exhib.
it of pharmaceutical chemioals, Including wome very fine
orystals of stryohnin, valorianate of quinine, and other al-
knloids. Charles Pfiser & Co., also of this eity, exhibit
pharmaceutical and chemical products in large and showy
beum & Co., of Philadelphis, exhibit camphor, cream of

tartar, chloroform, mecourial compounds, and the essential
olls. The finest specimen of crystallised, monobromated




that oxhibited by Hance Brothers & White, of
. The rest of thoir exhibit, oxtracts and pills,
ther to pharmacy than chemistry. The latter
may apply in part to the exhibit of Keasbey &
0, of Philadelphia: but some of their preparations,
pancreatine, popsine, orab orchard salts, Vichy
compounds of lithia and bismuth, all on u grand
, Attract our notice.
‘exhibit of Alexunder Fries & Brothers, of New York,

of artificial fruit and liquor eswonces, is particularly inter-

‘a8 showing how far the chemist in his laboratory is
imitate the natural productions of the plant. The
kalugo,mﬂ them being compound ethers
derived from methylic aloohol or fusel oll, and imitate not
only the flavor, but the composition, of the natural es.
sences. The same exhibit contains a large specimen of car-
bamide, CO (NHa),, & white crystaline solid, which has the
honor of having been the first organic substance produced
synthetically, a thing previously supposed to be impossible.

“The United States Salicylic Acid Works, New York, exhib-
its the only specimen of American salioylic acid. The acid
is both sublimed and crystalized, and compares favorably
with the foreign specimens made under the immediate su-
pervision of Professor Kolbe.

Aniline colors are exhibited by two firms only, and in
such insignificant quantities as scarcely to deserve notice.
The Silliman Chemical Works, of Philadelphia, exhibit
six flasks holding about a quart each of as many different
colored solutions of aniline dyes. The same company exhibit
several other coal tar products, including the tar itself,
dead oil, coke, benzol, toluol, xylol, rosolic acid, rosolate of
lime, anthracene, and naphthaline: also a set of pure
chemicals, designated in the catalogue as Fresenius' tests,

A much finer exhibit of coal tar products is made by
Page, Kidder, & Fletcher, of this city. Besides the tar it-
self, they exhibit seventy five different derivatives thereof,
among which we noticed the latest product of the synthetic-
al chemist, artificial oil of spires or salicylicaldehyde. Pro-
fessor Kolbe's discovery of a new and certain method of
preparing salicylic acid cheaply from carbolic acid has
caused chemists to direct attention to its ethers and other de-
rivatives, the result being the production of artificial oil of
wintergreen (also exhibited here), or salicylate of methyl,
the substance which was previously the source of salicylic
ncid having come at length to be a product of the latter,
In addition to these two new and curious synthetical pro-
ducts obtained from salicylic acid, we noticed the following
rare and interesting scientific preparations: Benzylic alde-
hyde (oil of bitter almonds), pyrene (Cy,H, ) stilbene (C, H,z),
chloranile, pyramic acid, pyridine (C,A,N), picoline (C,H;N),
a substance isomeric with aniline yet of totally different
properties, crude and refined anthracene, anthraquinone,
alizarine, leucaniline, etc. A few aniline colors in small
tubes are shown. One portion of this exhibit, and indeed
the larger part, is devoted to creosote and its use in the
preservation of timber, A model of the creosoting appara-
tus is shown ; and numerous specimens, of wood decayed or
bored by insects and wood protected by creosote, prove
its efficiency.

J. Bishop exhibits a large variety of costly platinum
utensils for chemical use,

E. B. Benjamin, of New York, exhibits a few chemicals,
with some fine chemical glassware, in the educational de
partment, and also in the United States government build
ing. In his exhibit in the Main Building may be seen two of
those new scientific puzzles called radiometers, which are
ususlly in motion on a clear day, a fact not equally true of
the dozen or more exhibited in the English department, by
Mr. Hicks, of London,

In the exhibit of the Stevens lustitute of Technology,
Hoboken, may be seen a large dish of beautifully crystal-
lized nitrate of uranium,snd a full set of the other uraninm
gults used by President Henry Morton and Dr, H. O, Bolton,
in their recent researches on the fluorescent spectrs of these
bodies.

There are several exhibits of gunpowder, but none of ni-
troglycerin, although there are plonty of the harmless mate-
rinls from which it is made.

A few chiemicals are mot with scattered about in most un.
expected places, especinlly in the United States government
building, but the above smbrace the most Interesting exhib-
its In the Main Building.
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CENTENNIAL NOTES.

A THREE HUNDRED DOLLAI ITAT,

There are two exhibits In the Poruvian section which at.
tract un unususl share of attontion, The first is the hide.
ous collection of mummios and fragmentary portions of the
bodles of ancient Peruvians ; and the second Is what up.
pears to be an ordinary Panwma hat, undl the sight of the
price Inbel, inscribed $800, Induces one to examine It more
earofully. Close scrutiny olloits the fact that the article s
woven with wonderful fineness; and by the ald of & lens,
108 stitches, or picks, as weavers would eall them, may be
counted to the inch, measured radislly from the center,
The Lat is exhibited by Jusn Duste, of Monte Christo, Peru.
The material is jip(jape, a species of palm, the leaves of
which are gutherod before they unfold. After the veins
und other coarse portions are removed, the leaves are mude
into bundles snd macerated in bolling, and then in cold,
water until they become white. Bleaching in the shade
follows and then the hatsare plaited from the straw by the
Indisn nstives of the country. For so finea fabric as the
hat sxhibited at the Centennis), the above process would be

100 rough  The only wetting the straw recelves s done by

Srcientific Qmerican,

the dew, to the influence of which it Is exposed. Then the
braiding is done in a dark damp room ; and to produce a
single hat, a woman often works from five to six hours
daily for three or four months, When the article is finished
It will wear indefinitely, provided there be no defective
straws In it.  Probably the £300 hat exhibited in Philadel.
phia would outlast the lifotime of its purchaser, and serve
as un heirloom to his descendants for yonrs afterward.

FLEXIBLE BHAFTING,

Imagine & workman handling the nozzle of a short sec-
tion of hose. In place of the nozzlo, substitute an auger;
and then conceive the astonishing appearance of the man
directing the auger toward a block above his head, then to
the floor, then sidewise in every direction, twisting the
hose meanwhile into all sorts of kinks and curls, while the
tool, wherever it touches, sinks into the solid material as if
the Iatter were putty. Yet the hose does not rotate. Cer-
tainly the invention is a remarkably ingenlous one, and it is
as simple as it is effective. A long section of wire is made
into a close spiral. Over this is wound more wire, the
turns being, however, in reverse direction ; then follows a
third spiral envelope, and %0 on until suitable thickness is
attained. The extremities of the tlexible shaft thus formed
are brazed. One end is feathered into a driving pulley ; the
other has a clutch for the tool, A piece of hose or other
suitable covering envelopes the shaft, which transmits ro-
tary motion to any desired distance from the source of
power and through any number of curves, so that the
power may be taken to the work instead of the work to the
power. We were told that the device has been successfully
applied to marble, granite, and other stone surfacing, polish-
ing, and working ; iron drilling and surfacing ; wood boring,
carving, and facing ; horse cleaning and clipping; casting,
cleaning, and emery grinding of all kinds, It has been
tested, we learn, up to the transmission of 9 horse power.

A NEW STEERING AFPARATUS.

This is exhibited in the Russian section in Machinery
Hall, and is the invention of M. Nozikoff. The helm being
located directly above the propeller shaft, motion is commu.-
nicated from the latter by a bevel gear to a vertical shaft,
which rises immediately abaft the wheel. By turning the
Iatter in one or the other direction, one of two clutches is
thrown into action, the effect of which is to communicate
the motion of the vertical shaft to an ordinary hand wheel
which moves the rudder in the usnal way. The essential
feature of the device is the mechanism whereby the power
of the main engimes is utilized to mancuvre the helm, thus
obviating the use of the additional small engine commonly
employed in steam steering gear for a like purpose.

A PAINTING MACHINE,

Everyone who has had to paint slats or laths, or like nar
row work, knows that doing o0 isa tedious and not over easy
operation. Plenty of paintis wasted in using a big brash,
and to employ a small one is to throw away time. My, W.
Roberts, of Liverpool, exhibits, in the English section of
Machinery Hall, a very ingenious little apparatus which
performs this work very rapidly and in a much better man-
ner than it could be done by hand, The paint is poured in-
to a lowertray. Above are located, first, a pair of rollers,
which seize the slat snd draw it in between a series of
brushes, one of which paints the upper side, another the
lower side, while two more cover theedges. To keep these
brushes wet with paint, two wheels beside the grasping
rollers rotate partially in the paint in the tray beneath.
These are so grooved as to carry up the liquid at every re.
volution and dash it on the brushes. The machine, we learn,
will paint 6,000 running feet of lath per hour, without the
aid of steam power.

SWEDISH GYMNASTIC APPARATUS,

We can express no opinion us to the therapsutic value
of the Bwedish movement cure, other perhups than to con-
sider dhat the exercise which it provides for the muscles
muy be beneficial. Wae can express an opinion, however,on
the machines employed in the various gymnastic exerclses, &
dozen or more of which are exhibited in Machinery Hall.
Some of these are splendidly constructed; and as plecos of
mechanism involving ingenious devices for obtaining odd
motions, they are well worthy of stady by mechanics. Some
idea of what these motions are may be gained from the fol.
lowing Jbrief description of the apparstus: One machine,
when its handles are grasped by the patient, twists the arms,
unother oxercises the flexor and extensor musoles of the
wrist, & third pulls the arms back, a fourth exercises the
kneo muscles, o fifth exercises the musolos whick carry the
log outward, and u sixth exerclses the ankle muscles. On
the seventh the patient Hes down and s ahaken up so that
the extonsor muscles of the back are exerclsed, Another ma-
chine is very complicated, and ealeulatod to exelto some dis
may In the patient whose “ thorax " (to quote the descriptive
card) “ls pulled upward by means of two lovers, while a pad
makes o horlzontal pressure on the back, The trunk Is
theroby elongated a fow Inches, and the splne and walls of
the chest are stretched.” There Is somothing about all this
dismally suggestive of the rack. In anather machine the
pationt is put through all the misery of horseback riding
without any of the sccompanying ploasures, He ls soated
on a saddle, and the latter then becomes possessed of a desire
to shake him off. * This,” we are informed, * cnuses the
sbdominal viscera to be kuesded sud rubbed together ngainst
eacli other and the sbdominal walle.,” There Is still sanother
machine, consisting of a coupleof wheels having peripherios
of padded bars. These, when revolved, serve to warm the
foot, the latter being pressed against them. Lastly there is

a hammering machine, which in any housohold might serve

vertical beaters which are set in rapid vibration, so as o
hammer the patient in the small of the back or at any de-
sired point, The reader can form his own idea of the pos
sible eondition of the sufferer after being treated by so for-
midable a series of apparatus.

o Becent Dmerican and Loreign Eatents.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED TUBING CHAIN WRENCH.

Orlando H. Smith, Kane City, Pa.—The object of this Invention
is the construction of & device wheroby a section of the perpendic-
ular tublog, such as that of ofl wells, may be turned more or less
on {ts axis, without danger of belng cut, dented, bruised, or other-
wiso Injured. The invention consista in Joining together, by & re-
vervible dog, a chain and hook; the latter, which is for the pur-
pose of maintalning the hold of the chalin on the pipe, has its point
formed into an Inwanlly projecting claw, and Is provided near the
middle of Ita concavity with a slightly projecting blunt point.
These projections form two of the bearing poluts against the tube
over which the hook rests; the third Is formed by the edge of the
dog. To the free end of the chaln I8 seourod a ring, Into which a
lover s Insertod when the device Is to be usod,

IMPROVED GRAIN CAR UNLOADER.

George M. Moulton, Chicago, I1L, asiguor to himself and Joseph
T. Moulton.—~This apparatus is for unloading grain in bulk from
rallrond cars; and It consists In the employment of two sets of
racks, #0 armanged that the first rack is operated by a crank placed
on a shaft which recelves its power from a convealent motor, the
sald ok giving motion to a pinjon placed on & shaft which sup-
ports a larger wheel, that communicates a reciprocating motion to
a longer mack supported on suftable frame work, and connected
with drag ropes attached to scoops within the cars. The invention
also consists in the peculiar armngement of the supports for the
gulding pulleys In the car. A hopper leads to the elevator leg, and
is placod cenveniently near the track, so that the grain may be
readlly discharged from the scoop Into it. Two scoops are worked
in each car, and a number of cars may be unloaded at the same

time, und from both sides of the apparatus, by providing a num-
ber of sets of drag ropes.

IMPFROVED BREECH-LOADING FIRE ARM.

Henry J. Altman, Birmingham, Great Britain —This invention
consists In a breech block, armnged to slide In grooves in the solid
slides of the breech plece at right angles with the bore of the bar-
rel, ax it is carried up and down by the breech block holder. The
arrangement of the lock lever is such that an accidental blow that
might discharge the gun only pushes the lower end of the lock
lover back and locks the trigger. Another advantage clalmed is
that, when the trigger is locked and the fore finger is placed upon
it to discharge the arm, the said finger comes in contact with the
look lever, and can push it forward to unlock the trigger without
belug removed from the position required for firing the arm.

IMPFROVED WATER WHEEL.

Willlam H. Rector and Heuory C. Black, Santa Rosa, Cal.—This
invention consists of a resction wheel of the S-shaped type, re-
ceiving water from the under side, and having a water tank or
chamber on the shaft, subject to downwarnd pressure of water to
counterbalance the upward pressure on the under side. The
chamber Is packed watertight to prevent leakage.

IMPROVED NUT LOCK.

Thomas C. Conrad, Philadelphia, Pa.~This invention s an im-.
proved nut lock for rail joints, and other parts exposed to vibrs-
tory motion, the nut locks being so arranged and conpected that
the tendency of any one nut to work off tightens the other nuts,
and that the oxpansion and tion of the bolts, and change of
position in tho ends of ralls by the difference In temperature, exert
no {nfluenceo upon the lock, It consists of & washer with recess for
tho nut to fit in slots in the circumference, and a clrcumferential
reocss at tho bucks, nlong which a stiff locking wire is passed that
is bent outwardly through the top slot, and then downwardly to
tho next washoer, and around the samoe to the top slot, and so on.

IMPROVED NAIL-FEEDING MACHINE.

Frank Toepfoer, Milwaukee, Wis—This (nvention consists of a
desconding trough, {o which the nalls hang by the hoads, polnts
downward, arranged s0 as to drop the nalls horizoatally into a
hopper in advance of the sliding drivor. The driver i3 to be
worked by a foot treadle, and, In pructice, 8 number of drivers,
cnch haviog an automatio feeder, will be 1 10 n Cross
bead or slide of sultable form to work aa many drivers as there
ure nalls to be driven (nto one side of the box to bo nalled, and the
drivers will bo adjustably conneocted for shifting toward and from
enoh othor, aecording as the nails are to be driven more or less dis
tant from vach other.

INMPROVED STEAM BOILER,

Robert M. Deek, Westminster, M. ~This Invention is an fm-
provemont in tho class of vertioal steam bollers, and consists n a
dome, flue head, and smoke box formed of one casting,and cortaln
peculinritions of shape, whereby certaln functional and economioc

ndyvantages are attained. The Inveation also relutes to & tapered
onst iron fire box,

IMPROVED CAR COUPLINGS
Riohurd A, Kelly, Manchester, lowa.—The first of these tnven-
tons Is an fmprovement (n the class of sutomatic our couplings,
and consists in a hook and draw bar pivotod at thelr rear ends to o
swlvaled oross bar, and susponded froo at thelr front onds from s
away bar or lover which fs pivoted to the end of the our, so that it
may bo tited to adjust the hooks and deaw biues, for coupling or

andjusting the sald sway bar, The seoond nventon bolongs to the
sime olass of sutomatio car couplings as the above, and it relates
to cortain peoulinrities 1o the coupling whoreby ense In working
and rellablility and safory (o Ity oporation are obtalned.

IMPFROVED WATER WIHEKL,

Rouben D, Sayre, Wostvillo, Oblo.~This Invention conslsts of the
buckuts of an overshot or bresst wheel, plvoted to the wheel rims
#0 ua 1o romadn upright and bold the wator until the center fs
roachied at the bottom, whon they are tilted by u cam to empty the
wintor, by whioh the whoel rotains all the water as long us it can do
any good, and the welght can be applied farther from tho contor
of the wheol by pivoting the buokets at the poriphory of the whoel
rims, The buokets are plvoted to the wheel rims at or noar the
poriphory so ws to romain upright and hold all the water as long as
1t ls ofiolont, whon they are tited by & erank and cam and the
water emptied, ufter which they return to the upright position
agnin whilo usconding to the place for recelving the water, tho
oam belog continued up to the top to provent the buckets from
titiog 00 far 10 como back sgain to the upright position. In
trout of each bucket 1a & cros bar, to prevent it from belng aver-
turned by the water falling into It from the spout. In practice

the cam for titing the buokets will be construoted o as to revolve
10 losson the friotion as much as possible, R

uneoupling. Tho Invention also Inoludes & peouline device for =
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D COMBINED PRESSER FOOT AND THREAD CUTTER
FOR BEWING MACHINES.
p M. Stamp, Washington, D. C.—The varfous forms of thrend
outters heretofore applied to the prossor feot of sewing machines
have proved objectionablo, for varfous reasons, chief among
oh are & too complicated and oxponalve construction, and such

looation or armngement as renders them fnconvenient n use.
The object of this invention {s to provide a presser foot with a
thread outter, which shall bo o construoted ns to obyiate theso
‘and certain other objootions; and to this ond a vertical cutter Is
attached to or formed on the left hand side of the presser foot,
near the toe or front end thereof, The dovice is cheap, simple,
and conveniently located.

: IMPROVED AIR MOTOR,

F. McKinloy, Now Richmond, Ohfo.—This invention
relates to i novel construction of un engine to which has been ap=
plled the name of “ thormainator,” the same boing designed to
utilize the alternate prossure and partinl yaouum produced by tho
alternate heating and cooling of the same body of air. 1t consists
mainly in the combinntion with & working piston moving in a cyl-
fnder, of & cylinder made entirely of woven wire, without a shell
or case, operating conseoutively with tho working piston, and lo-
cated in a ohamber communicating with the eylindor of the work-
ing piston and botween the working piston and the surface through
which the heat {8 applied,

IMPROVED BALE TIE,
Willis Wilkinson, Charleston, 8. C.—This Invention is formed of
& wire having a hook formed upon ono end, to recoive and support
the other end when tho band is under strain,
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NEW AGRICULTURAL INVENTIONS.

IMPROVED FEEDER FOR THRASIING MACHINES.
Jesso W. Dozler, Nashville, Tenn.—This {nvention relates to an
improvement (n feedors for threshing machines by which the
quantity of grain supplied to the cylinder is automatically regu-
Inted.

IMPROVED SEED PLANTER,

Poter Krang, Arago, Neb.—This seod planter {8 so constructed
that it may be adjusted to operato ns a self-dropper or as a hand
dropper, and may be adjusted to drop the hills at difforent dis-
tances apart, and to drop any desired amount in a hill. The frame
of the rear part or carriage rides upon the axle, on which the
wheels revolve, and their rims are made wide, and are concaved to
adapt them for covering the sced. To the loner sides of the wheels
are attached pawls, which enguage with the teeth of the ratchet
wheels nttached to the axle, so that the wheols may be made to
carry the axle with them when desired. The forward ends of the
gide bars of the frame are connected with the rear cross bar of the
frame of the forward part of the machine by clevises and eyebolts
or other suitable hinges. To the rear corners of the forward frame
are attached the seed hoppers, to the bottoms of which are at-
tached ring plates upon which a dropping whoeel rests and rotates,
and in the rear part of which s formed a slot for the passage of
seed from the dropping wheel to the conductor spout. Through
the center of the dropping wheel {s formed a hole to recelve the
upperend of the spindie, which passes down through, and is swiv-
eled to, the bottoms of the hoppers. When the machine is adjusted
as a self-dropper, the dropping wheel must be keyed, or otherwise
rigidly secured, to said spindle; but when adjusted as a hand
planter, the sald dropping wheel may be allowed to revolve
loosely upon the said spindle.

IMPROVED COTTON CLEAXNER.

Amos J: Lee, Lineburg, Ala.—This apparatus consists of a kind
of long trough or case, with a bottom of longitudinal slats or
grates, and sides of vertical or inclined grates or slates, in which
trough is a shaft having paddles arranged obliquely and in spirmal
rows around the shaft for beating the cotton out, and at the same
time feeding it along from the end in which it is supplied to the
end for discharging it, the same being a very efficient contrivance,
which does not clog or twist the material; but the paddies gene-
rate s considerable amount of wind, whick drives out all dust and
dirt through the openings between the slats.

IMPROVED MANURE WAGON.

Jason W. Town, South Woodbury,Vt.—This wagon has its bottom
formed of parallel bars arranged sufliciently closely togetber to
prevent escspe of the manure while being transported to the field,
and yet at such distance spart as will allow the discharge of the
manure when the bars are rotated. In using the wagon, it is
loaded and drawn o the place where the manure is to be spread.
A lever is then operated to throw wheels into gear, 8o that, as the
wagon is drawn forward, rollers may be revolved to pulverize the
manure and work it out through the bottom of the wagon, spread-
ing it evenly over the surface of the ground.

IMPROVED PORTABLE FENCE.

Strander Crum, Macon. Mo.—This invention relates to certain
improvementsin portable wooden fences; and it consists in jointed
A-shaped frames combined with bars arranged upon the outside
of one of the Inclined sides of the frames, s0 a8 to alternate with
€ach other, together with a binder which is arranged parallel with
one of the stakes of the frames, and upon the outside of the bars
20 as to hold them in place, which binder is fastened below by &
pin drivenin the ground, and above by a pin driven into the

IMPROVED METHOD OF ATTACHING HARROW TEETH.

Christoph Schottler, Greenville, Wis.—This invention consists
in fitting the tooth, which Is long, tapering, and with a square
transverse section, into a similarly shaped vertical groove on the
side of the harrow beam. The tooth passes above and below through
boles in the ends of a semicircular metallic strap, which s keyed
on the side of the beam opposite the tooth by a key of the shape of
balf a frustrum of a cone.

NEW MISCELLANEOUS INVENTIONS,

IMPROVED SKATE.

John A. Dodge, Amherst, Nova Scotin.—This invention is a skate
80 constructed that it may be easlly and quickly attached to, and
detached from, the boot of the skater, and when attached will be
socurely held.

IMPFROVED COMPOSITION FPASTE FOR FLY PAFER,

John Ralston, Greenville, Pa.—This Improved sticky fiy papor
paate Is put up in boxes, so that it can be spread upon paper by the
user, will alwsys be fresh, and, it is claimed, much less exponsiye
than the ordinarily prepured paper, The Invention consists in a
paste, formed of flaxseed ofl (but various other olls may be used),
Venlco turpentine, and rosin.

IMPFROVED FRUIT DRYER.
f Andrew M. Mortimer, Salt Lake City, Utah Ter.—This Is an fm-
proved appartus for drying fruit in the sun, so constructed that
the frult may be easily covered and protected In stormy weather,

The dryer may be convenlently adjusted into such positions as
will bost expose the frult to the sun's TRys.

Scientific American,

IMPROVED HARNESR PAD,

Hibbard 1. Ridgley, George A, Nolson, and Willlam H. Dush.
nell, Huysville, Ohfo.—~The rim which forms a part of the pad hns
an offset; provided with imitation stitches, giving It the appenr-
anco of having been stitohed togothoer,

IMPROVED HARNESS BADDLE.

P. 8. Carroll, Loulsyille, Ky —~This invention consists in moaking
ench side of the baok strap of two parts, the upper one of which is
fastened to the saddle tree and flap, and to an inner stay or spring
by the terret serew, which Is seoured inglde by anut. The two
parts of the back strap, on each side, are joined by n motallic fas-
toner provided with rivots on Its under surface, and o ring on its
lower end: the formor gecuring It to the upper part of the baok
strap, saddle flap, and inner stay or spring, the Iatter for the at-
tachment of the lowaer part of the back strap.

PACKING CASE FOR CRACKERS AND CONFECTIONERY.

Joseph Garneau, Sr,, St. Louls, Mo.—This invention consists of a
wain case and o sample case,the Intter belng provided with o trans-
parent side, of glass or othor improved materinl, and being detach-
ably connected to one side of the main case by an extension thero-
of at the bottom und the cover, the sample case corresponding in
length and breadth with the side of the caso.

IMPROVED REED ORGAN TREMOLO,

Henry L, Plorce, Easton, Pa,, sssignor to himself and Sam-
uel Trumbore, of same place.—~The first part of this Invention
consists in an arrangement of a propelling wheel having curved
blades, and a governor consisting of a piston attached ton valve in
such o way that the pressure of air acting on the piston controls
the jet of air which propels the wheel. The second part consists
in a cut-off of peculiar construction, which is rotated by the pro-
pelling wheel, The vacuum in the organ bellows is more or less
perfect,according ng more or fewer exertion is made on the pedals
or blowing lever,or as more or fewer of the keys are opened. Under
these circumstances the piston acts as a governor, maintaining a
uniform rate of speed. When the tremolo attachment is in use, the
entire current of air which goes into the bellows may be allowed
to pass through it, or by an arrangement of stops the tremolo may
be made to affect certain portions of the reeds. The cut-off breaks
the current of air twice at every revolution. The advantages
claimed ave that the governor maintains a uniform rate of speed
whether the air passes into the bellows with greater or less force.
The curved veins in the propelling wheel insurea positive and uni-
form action. The cut-off, by stopping the inrolng current of air
at small intervals, produces the tremulous effect which is so neces-
sary to the complete rendering of certain kinds of musie,

IMPROVED HEATER FOR CARS, ETC.

Milton W. Hazelton, Chicago, I1l., assignor to himself and Anson
W. Eggleston, of same place.—This heater consists of two cases of
metal or other suitable substance, placed one within the other, so
as to form n space between them, except at the top, which is filled
with asbestos or other non-conducting matenal, and is charged
with hot balls or other form of metal, for heating the car or other
room by radiating the heat contained in the said objects ; and in
the top of the heater i a register, and in the bottom an opening
for allowing the air to flow in to be heated and be discharged at
the top, by which the heat may be given off more or less rapidly,
nccording to the volume of air allowed to pass, which can be reg-
ulnted at will by the register. The register may be in the inlet
passage, if preferred. The heater is designed mainly for cars and
carriages; but it may also be used for beating rooms, temporarily,
in hotels. The hot balls will be suppiied to the carsat the sta-
tions, and may be introduced through a door in the top or side, as
preferred. Forstrect cars the heater will preferably stand on the
floor like a stove; but for railway cars it may belet down from the
floor, and the balls may be put inat one side or end under the floor
of the ear.

IMPROVED ICE CREAM FREEZER,

Pavid J. Rogers, Bardstown, Ky.— This invention has ref-
erence to that class of fce cream freezers which consist of o
can pivoted upon & step In the bottom of the tub or pall,
and are adapted to be rotated to effect the freezing with-
out apy internal stirrer.  The ‘present Improvements consist
in the particular construction and arrangement of a rim attached
to the tub, which holds the can in an upright position, and also in
the construction and arrangement of the handle.

IMPROVED PEANUT ROASTER.

Jean Esposito, New York city.—This peanut roaster i§ provided
with a hot water chamber, arranged vertically in the case above
the draft passagoe, and between the roaster and stornge chamber,
The peanuts are transferred, after being roasted, directly to the
storage chamber, to be sold in warm and nice state, without keep-
ing them too long in the roasting drum, to become dry.

IMPROVED CAMI' KETTLE,

Antoine Alexis Gervaly, Parls, Frunce, assignor to A, Gervals &
Co., of same place.~This Invention is designed, says the inventor,
to remedy the dofeots of camp kettles In present use, which in falr
weather require about three hours, at least, for making soup, and
this only by & considerable oxpenditure of fuel, while in rough
weather the fire isllable to be extingulshed. By the lmprovement
a considerable saving In fuel is insured,and much less time Is occu-
pled in cooking,whatever may be the state of the weathor. A num-
ber of these kettles may be combined 8o as to have two, three, or
more draft chimnoys with a singlo t 1 r i beneath tho
whale series of kettles, which are placed over a trench made in
the ground.

IMPROVED BILLIARD CHALK AND BALL HOLDER.

Rafael Martinez, Now York clty.—This cue-chalking attachmont
for billiard tables conslsts of a little case for holding the chalk,
combined with a billiard ball holder, the onse having one end con-
trived to open and close for putting in and adjusting the chalk,
and having one or more holes through thoe side for insorting the
cue tips against tho ohalk. A stud or key provents the chalk
from turning while the case s olosed, Thoe caso Is attached to the
table at any place, 8o that the player can at any time chalk his cue
tip without taking the chalk In hand, also without soattoring It on
the floor.

IMIROVED POCKET KNIVE
Amos W.Contes, Alllunoe,Ohlo~This Invention relates to an fm-
provement in pocket knlves of tho Kind ordinarily used by boys;
and It consists, as a now articlo of manufaoture, In a pocket konifo
having a blade exwonded beyond tho handle and formed with a
knob of metal upon the end thereof Lo prevent nocldental Injury
resulting from the careless or thoughtioss use of the kaifo,

IMPROVED MANUFACTURE OF LIME AND UEMENT,

Urinh Commings, Buffalo, N. Y.—This Invention relates to the
manufacture of lime and cemont, so that nefther too high nor too
low a tomperature may be employoed, and consists In blowing with
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device the handle has a wire secured to it and bent twloe at right
sogles, with arms that pass through boles In tha ends of a plate or
clamp bar, The armsof wireor clamp rod are bent inward ns well
asupwird,nnd thelr ends are attached ton sockot. Through the lnt-
ter pasees the end of the handle, the socket belng secured thoreto
by a hand serew. The cloth {8 placed between the middle part of
the clamp rod or frame and the clamp bar, the handle being then
Inserted In the socket or sliding head, and 1ts end pressed down
ngainst the clamp bar, This clamps the cloth vory seourely be-
tween the bar and rod, while, the clamp serew belng then tighton-
ed, the parts of the mop head are locked together,

IMPROVED CLOTHES DRYER.

Orlando B, Lee, Greenville, Conn.—This inyvention consists in the
pecullar devices which are used in holding the sides of the frame
together, the object being to furnish In a clothes dryoer such con-
nections for the top or sides of the parts of the deyer as will pers
mit them to be readily attached and detached.

IMPROVED WRITING DESK.

Jerome M, Keys and Homer J. Taylor, Tecumseh, Nob.—This in-
vention i3 a writing desk for business purposes, having greater
capacity for the space occupied, and being more convenlont for
use than the desks as ordinarily made. It consistsof a case of hex-
agonal form, or any equivalent form will do, with a writing table
in cach alternate side, which slides outand in, and has pigeon holes
and other repositories on the back part to be brought forward for
convenience when the table is pulled out for use, the said tables
being closed in with circular covers. Above the case is a tower of
similar form containing two or more revolving book racks, ono
above another, for convenience in taking down and putting away
the books

IMPROVED EVAPORATOR FOR REGISTERS.

W. R. Fowler, Baltimore, Md.—This Invention consists in molst-
ening hot air as it passes into an apartment from a furnace or
stove by causing it to pass through strips of absorbent material
more or less saturated with water. The absorbents are endless
pieces of fabric, held by opposite rolls and dipping into the water

being spaced by ring grooves in the top roll. The invention is
equally adapted to any form or location of register, by means of
an attachment, open at bottom so as to enclese with a 1id the ordi-
nary floor register, and provided with a rear opening to correspond
with that of the amporator.A

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SLED.

James L. Brannock and James A. Cleveland, Antioch Mills, Ky.,
sald Cleveland assignor to sald Brannock.—This Invention §s an {m-
proved runner for sleds and sleighs, which saves a great deal of the
time and trouble necessary to put in the ordinary sole or runner.
1t consists of a separate curved front part that is connected to
the main body of the runner in rigld manner.

IMPROVED EXTENSION STEP' LADDER,

Wilhelm H. Bitter, Fort Howard, Wis—In this invention, the
sovernl parts of a step lndder are made of such form that, while it
may be used as astop ladder in the ordinary way, it may also be
unfolded snd extended, and used as an ordinary Indder. It is com-
posed of threo seotions, two of which are eapable of extension by
sliding one upon the other, and a third section, which Iy hinged to
one of the sliding seotions, which is capable of unfolding, the whole
belng provided with hooks for uniting two or more ladders.

IMPROVED MACHINE FOR SAWING LATHS,

John W, Calkins, Avoea, N, Y.—This Invention consists of a man-
drel carrying a number of saws, separated the required distance
by washers, and a frame for supporting the samo, with a friction
roller, placed In the table, over which the saws run. The advan-
tages claimed for a bourd grooved or formed into a serfes of con-
nected laths are that It may be more mpldly applied to the walls
and celling of a bullding, that it produces & more solid wall and
colling, and that it does away with sheathing.

IMPROVED FPLASTERING TOOL.

Ama A. Howe, Ulysses, Pa.—This invention consists of a kind of
box with open top snd hinged bottoms, and also guldes on two
sldes, the sald bottom belng two smooth steel plates, which over-
Inp oach other at the uniting edgoes, and are ralsed towarnd the up-
per side of the box to make & cavity in the lower sido, which s
flled with mortar 1o spread on the wall by sliding the tool along
the wall, and at the same time pressing the bottom by a handie at-
tached to one of the parts, so as to force the martar on to the wall,
and spread it smoothly as the tool moves along. The handle s nd-
Justable along tho bruckets, according to the leverge 1t 1s dosl~
rable to employ In prossing the plaster on the wall,

IMPROVED SHAVINGS SEFARATOR

Elijah Brown, New York city, assdgnor to himself, Eben Pook,
and l(’mlmt J. Bogart, of same place—This invention ix for sopa-
mating the finer from the coursor shavings made in planing mills
and other woodworking machines. Tt consists of a screen hung in
an Inolined position upon two sets of swinging arms, and provided
with n divider or frame oarrying a number of cross wires a short
Alstuneo above the soroon,  Thoe soroen is arranged to tako motion
from n orank driven by any convenlent power, and the divider fs
arranged to moye with the soreen, hut through 4 groater space,
constantly shifting Its position in relation to the seroen.

IMPROVED STENCIL THAP,

John Peter Sohmits, San Franclsco, Cal.~This Isan improved
construction of stench trap, designed more partioularly for wish
basins and sinks, but applicable also to genoral wse. It consists
malnly in combining with the ondinary water trap a subjacent flap
teap, or welghtod valve, which remains closed until fts welght 1
overbal d by the greator welght of water, whon It opoens suto-

a force pump alr and hydrooarbon fnto the furnsoe simult
1y, 80 as to bring them In contact with the stone whoen at a red
heat and subseguently, thus producing a perfeot combustion, a
groat economy of fuel, and & more uniform as woll as a botter ar-

ele.

matically and allows the water to escape: by means of which ar-
rangement the bubbling up of sower gus through tho water trp
{x provented by rolieving the water trap from the pressure of the

same.

S ———— ——
IMPROVED SADDLE,

John T Gathelght, Loulsville, Ky This fovention connists os.
sontially In providing tho troe of agontloman's saddlo with at-
tachmonts for horns and a supplomentary soat, the formor Ntting
ovor the pommel of the same, and belng steengthoned by the noe-
essnry re-onforooments,  Theso nttachments may be 8o constrio-
ted as to bo used with gentlomon's saddles of any shape and style

IMPIIOVED COR#IT,

Catharine A. Griswold, Now York olty.—The objoot of this In-
vention is to go Improve the corset for whioh lotters patent haye
boeon granted to the snme Inventor, under date of July 4, 1871, No.
116,685, that the same may be made avallable for imparting bettor
carringo to the upper partof the body, nnd prevent, by strongth-
ening the baok and bracing the shoulders, the nelloation to soop
nud conteact the chest,

NEW HOUSEHOLD INVENTIONS,
IMPROVED MOF HOLDER,
John W. Cubbage and John Alexandor, Gullipolls, Ohlo.~In this
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sooms to contrudiot a law which I supposed wis
)

Chomloal enquirios by one of our most eminont

Steam, the only fit Lumbor, bioeo,
re. Ank f N7 S Iy, Clerwiand,
i plemonts and Ina -
;Dmuuolfn. R%.ﬂ?:':lu‘::ol?.‘g.
ﬂ%ﬂj Aceuntomed l.:%l:(n w?.'n‘&?,\'.“.
Now llaven, Conn.

: ghm:mm-t.m—mm
Brush). For ¥ D
', gy particalars, address O, Nice
‘Open for ht s
Lm’- Bpnh‘lhmlu.uc Kgoods, any kind
‘anhmm‘hl the simplosg
and best Jack Scrow for Sale. W. .Alt::n.mh-u.
Boston, Mass.

‘Bvery Mecbanic should send for “ Wrinkles and
Recipes.*" Price $1.50. Address 1, N, Musa, Box 79,
New York P. O,
as new, Ball's make. mmmutdm
Price $150. F. A, Sinelalr, Mottyille, X. Y,
loaks In boller tu use Quinn's Pa
: Address 5, M, Ooh..l'o Ic'—rht.!.lr.
Model sond addross
> % to Knight & Knight,
~ Water, and Steam Pipo, Wrought I
mtcwa:: Palley, Mnm..ﬂwm

Clroular Saw Mills of the celobmted and popular

flane'' pattern, made under direct supervision of in-
ventor by the Lane Mg Company, Montpeller, Vi,

Shaw's scoumte and U. 8. Standard Mercury
Gauges, Steam, Vacuum, Hydraullc, and Test Gauges,
&e,. 95 Ridge Avenne, Phlladeliphia, Pa.

A Scraper Patent for Sale. Addi R. Vorea,
8 Wall 81, Now York, Sl

Solid Emery Vulcanite Wheels—The Solid Orig-
ioal Emery Wheel-otber kinds Linitations and tufertor.
Cantion. —Our name s stamped In full on all our best
Standard Belting, Packing, sad Hose. Buy that oaly.
Tho best is the cheapest. Now York Beltiog and Pack-
tog Company, ¥ and 3 Park Row, New York.

Glass Blown Oylinders. T, Dognan, 120 Milx §
Boston, Mas. O 2

Models for Inventors. H. B. Morris, Ithaca,N.Y.

M. Shaw, Manufacturer of Insulated Wire for
salvanic and telegraph parposes.&c. 25 W 2nth St N. Y.

F. C. Beach & Co., makers of the Tom Thumb
Telegraph and other clectrical machines, have removed
to 530 Water Street, Now York.

Pat'd Graining Stencils—J. J. Callow,Clevel'd, O.

Lathe Dogs, Expanding Mandrels, Steel Clamps,
&c., for Machinists. Manufactured by C. W. LeCount,
80. Norwalk, Ct, Send for reduced Price List,

Driving Relts made to order, to accomplish work
required. Send full particulars for prices to C. W, Aray,
148 North Third St., Philadelphia, Pa.

Clapboard Machinery—Sawing, dressing, and
trimming—n specialty of the Lane M't'g Company,
Montpelier, Vermont.

Hand

ro Engines, Lift and Force Pumps for
Address Ramsey & Co.,

fire and all other purposes.
Senoca Falls, N. Y., U.S. A,

Handbook of Useful Information for Lumber-
men, Millwrights, and Engincers (152 pagos) sent free by
Lane M'f'& Company, Montpeller, Vermont,

More than Ten Thousand Crank Shafts made by
Chostor Steol Castings Co., now running; 8 years' con-
stant uso prove them stronger and more durable than
wrought {ron, Sce advertisement, page 231,

See Boult's Pancling, Moulding, and Dovetalling
Machine at Centennlal, B, B8, BSend for pamphlet and
sample of work., B. C. Mach'y Co,, Battle Creek, Mioh.

Y“Dead Stroke'" Power Hammers—recently great-
Iy improved, looreasing cost over 10 per cont, FPrices re-
duced over % per cent. Hull & Belden Co., Danbury,Ot,
Lane's “ Monitor" Turbine Water-Wheels nre
not 1 hi but tsey bine more

and experd I profossors of ohomistry; and so
on through sll the varfous dopartments. In this
WY wo nre onabled to answoer the thousands of
quostions aod furnish tho lnege mass of Inf ormn
tlon which those correspondence columns present.
The Inrge number of questions sent—they pour (n
upon us from ull parts of tho world—renders it
Impossiblo for us to publish wll. The editor se-
loots from the mas those that ho thinks most
likoly to be of general (nterest to the readers of
tho SOreNTIvnie AMEIucAs. These, with the replics,
are printed ; the remainder go into the wasto
baskot. Many of the rejected questions are of a
primitive or porsonal nature, which should be an-
swered by mall; In fact hundreds of corres-
spondents desiron special reply by post, but very
fow of thom are thoughtful enough to enclose so
much as & postage stamp. We could in many
oasos send a brief reply by mall if the writer were
10 enclose & small fee, a dollar or more, nccord-
ing to the nature or importance of the case,
When we cannot furnish the information, the
monoy is promptly returned to the sender.

B. F. R. will find a recipe for marine glue
on p. 43, vol, &.—C. 8. will ind a description of
bisulphide of carbon on pp. 300, 588, vol. 28.—W,
I will ind directions for making gas from ocoal
oll on p. 65, vol. 2.-R. W. can make sulphate of
Indigo by the process deseribed on p. 250, vol, 34,
LK, B L. HT, W.HN,T. W,J.M..M B,
and others who ask us to recommend books on in-
dustrial and scientific subjects. should address tho
booksoellers who advertise (nour columns, all of
whom are trustworthy firms, for catalogues.

(1) T. C. D, asks: Is not the velocity of a
ritle ball greatest at the moment when it leaves
the muzzie? A. Yes.

(2) C. G. B. says: In setting valves on a
locomotive I differ from & mastor mechanie. In
squaring valves, I herctofore observed (after
finding the dead centers on the wheels in the
usual way, and sdjusting the eccentric rods with
the reverse lever thrown clear forward or back,
and on those points giving the proper lead) that,
by hooking the lever up say to 12 inches, at times
the valves do not show square at that point, and
the rods may have to be changed. I still work
from my center on the wheels. The master me-
chanic says that, on some engines, valves cannot
be squared in that way. He does not use the cen-
ter on the wheels at all, when the lever s hooked
at 12inches, but measures 12 Inches on the guides,
und there squares the valves. Working my way,
the valves showed /s opening thrown clean for-
ward or back, and ¥ opening hooked at 12 inches,
both sides belng the same. He claimed aftor
running with steam that the valves were not
square,or at least did notsound so. Afrer squaring
my way from dead center on wheels,and attompt.
ing to do it in his style by measuring on guides,
the valves would show & Inch of opening more
on oneside than tho other. Who Is right? A,
You are.

(8) C. C. G. nsks: Would a gun or other
strong vessel, If filled complotely with waterand
soaled up, and then sublectod to Intense cold,
freeze und burst, or would the water remain li-
quid? A, Ordinarily, it would burst,

(4) W. J. M, nsks: What is the effect of
the gas of burning coal upon me or mortar? A
house was rocently burnt under these clroums-

und greater advantages than sny other water motors of«
fered the public. Address Lane Mfg Co.,Montpelior, Ve,

Power & Foot Presses & all Fruit-can Tools, Fer-
racute Wka,, Bridgeton, N.J. & C. 27, Mchy. Hall,Cent'l,

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

Steel Oustings, from one Ib. to five thousand 1ba.
Invalusble for strength snd durability. Circulars froe.
Pittsburgh Stee) Casting Co., Pittsburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, eto., see adver-
tisement. Address Unlon Iron Mills Pittsburgh, Pa.
for lithograph, &o.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
to order. Job work solicited.

For Sold Bmery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Hydraullo Prosses and Jucks, new and second
pand. Lathos aod Mactlnery for Follahing and Buting
motals. K. Lyon, 4% Grand Street, New York,

Dinmond Tools—J. Diokinson, 64 Nassau St, N. Y.

Temples and Ollcans. Draper, Hopedale, Muss.

Planing Machines—For the best and cheapest
travellng-bed or ** Farrar'' Planors-24,27, and 30 .~
also 15, 18, and M o, stationary-bod machines, address
Lane M'f'g Company, Muntpfﬂ!g\[,»_Y_u__r'l'lium.

It has boen our oustom for thirty years past to
devote n conkldernble space to the snswering of
questiony by correspondonts | so useful have
these labors proved that the SCIENTIVIO AMERI-
CAN offioo has become the factotum, or headquar-
ters to which everybody sends,who wants special
information upon any particular subject. So large
is the number of our correspondents, so wide the
mnge of thelr Inquiries, so desirous are we to
meet thelr wants and supply correct informution,
that we are obliged to employ the constant assis-
tance of a considerable staff of experienced wri-
ters, who bave the roquikite knowledge OF aocoss
to the latest and best sources of Information.

t : A light brisk wood firo was kindled and
afterwards overy spark of fire was suvposed to
be extngulshed., In an hour afterwiards tho
house was discovered to be on fire In the upper
part. One theory s that the conl gas had (njured
the mortnr and rendered tho chimney unsafe,and
s0 thefire wias communicated through the chim-
ney thus renderod unsafe, A, If the mortar em-
ployed In the construction of the chimney wore
originally of good materinls, it Is not at all prob-
able that it would have been fnjured by the cons
stant contuot with the products of combustion ;
the lme in the mortar, ot the exposed surfaoes,
would under ordinary clircumytances speedily bo
converted Into carbonato, sulphide. hyposulphite,
and finully entirely into sulpbate of lime, whioh
would resist further change. Tho real causoe of
the gradual disintegration nnd flual destruction
of chimneys la mther to be looked for in the con-
stantly vurying and uncqusl expansion and con-

traction of thele constituent materinls, causod
by tho heat of combustion o tho furnnees and
climatio changes, and alded by the occastonnl

shocks, Jars, und the almost constunt vibration
to whioh all such structures are subjoot.

(5) C. D. 8. nsks: Please give n rule for

working out this problom: The chord of an ar)
18 120 feot, nud tho vorsed mno 1 foot ; whit s the
mdiug? A, From thoe rule for Anding the versed
gine when the ohord und rudius are glven, which

{s : Squure half tho chord and sguare the radius :

deduct tho squarg root of thelr difference from

she radius, and the remainder will be the versed

sine : 1t 1s casy to deduce that the rdius is equal to
(versed sine)* 4 (somichord)?
2xversed alne, .

(6) W. M. 8. asks: How can I make a lead

" geable, namely, that,when the eleeteio our-
ront wis opce established in o machine of this
Kind, it would continue to tlow In the same dicoo-
tion so long as It revolved the samo way, and the
colly woro undisturbed; but this does not appear
(o bo always tho cako. The Inducing magnets ut
one ond of tho revolving magnets boomme lnert,
probably from disconnection of the wiro which
supplied the exciting current. The wire, leading
1o the bath from this Incert half of the machine,
was changed to the corresponding eleotrode on
the other section, which continued to give off a
ourrent.  In this condition of things the platiog
went on very well, but with diminished power,
for two or throe hours; when, to the astonish-
ment of the workmen, the current was found o
be flowing in the wrong direction. The wires
were then changed s0 asto bring the current
right, and everything worked well for an hour or
two, when It was traveling the wrong way again;
and I find that other similar machines have be-
haved in tho same manner under like conditions.
I am at a loss 10 account for this singular action,
and would like to have your oplnion on the sub-
Ject. A. The phenomenon described is common
to most magnoto-electric machines. It is caused
by the extra current that is generated In the
wires when the clreulit s broken. One obvious
remedy Is nover to open the circuit while the ma-
chine is running at full speed. There are others,
but we think this will be found very satisfactory.

(9) P. J. Hasks: Can large telescopic lens-
es be made of the proper shaped glass cells
filled with & liquid? A. No good lenses can be
made this way on nocount of the flexure of the
materal.

(10) M. M.—The curious arrangement of
the air bubbles you wi d was probably
caused by the ding and d ding currents
of the warmer und cooler water in contuct with
the metallic sides of the vessel. The surface of
the water in the center would thus be alightly
higher than towards the sides of the cooler, and,
owing to the caplllary attraction at the points
where the liquid was in contact with the metal,
these would also be higher: anything, therefore,
fionting on the surface of the water would re-
maln at an intermediate point. Cohesive attraoc-
tion, we think, would explain the rest. We do
not see anything In this explanatory of the nebu-
lar hypothesis you mention.

(11) D. F. asks: How can I restore the or-
iginal color of small ornaments made of white
holly and otber light woods, that have grown yel.
low from age? A. Place them In a vessel over a
quantity of chloride of lme (bypochlorite of
lime) to which add a very small quantity of di-
luted sulphuric acid, and close the yessel tightly.

(12) R. B. C. says: A young friend has an
aquarium. A sliver fish which has been rustica-
ting in it over u year has suddenly changed to a
gold fish., Why s this? I should mention that
tho water, though changed often, is strongly im-
prognated with Iron.  A. We should feel better
uble to give an answor {f wo had seen the fish
mentioned. It would probably be more nearly to
the point to call the animal an * fron fish,” in con-
tradistinction to his more noble fellows, as the
color is probably due, at least in part, to a slight
inerustation of tho scales with the yellowish-
brown sesquioxide of lron.

(18) C. C. B, nsks: Is there not an error in
your statemont that the Microscoplieal Soclety’s
sorow has 55 theoads por inch ¥ A, Yes, It should
have read 80,

(14) H. Me. says: 1. Supposing that a wheel
I8 20 feet In dinmwetor, with an axle of 8 inches,
how much will 0 101b, weight on the rim of the
wheol mise on the axle? A, Botween 300 and 400
1bs. 2. What amount of welght would be re-
quired on one side of the wheel to be equal to an
olghty horso power engine? A, This question is
too Indefinito. A force of 11b., acting with sufli-
olont voloelty, would exert the same power as
the engline.

(18) C. H, W, asks: Is the intensity of ra-
diunt heat {n space or ether {n Inverse ratio of
the square of the distance from the source of
hoat as it s In alr? AL It Is considered to be
»O,

(16) J. F.says: I am building a grist mill
to use 45 cublo foot water per socond. It is estl-
uted 000 feot bolow the dam, and the water I8 o
oomoe o u pipe underground.  What should be
tho sizo of a olroular pipe to feod 48 cubic foot
per second without losing more than 1 foot hoead?
I find by using M, Prony’s exporiments, and also
Moesars. Boulton and Watt's rulos,that o pipe 4 foot
dinmeter will feed that amount of water to n dis
mnee of 600 feot, with a frictional head of 10:4
inchos? A, This scems to bo right, Welsbaoh's
formuls, which 1s perhaps botter authority, gives
the friotion bead at about 934 inches; and as those
are theoretical results for clean and smooth plpos,
it way be best to use a 48 (nch pipe. 2. Would &
flume near the mill be of any benefit? I think
that u decked ponstock in which thoe wheels are
placed, giving the water plenty of sccoss to
them, is us good. The power of water (s propor-
tioned to tho pressure: and & lume would not fn.

tree? A. Nearly fill a somowhat narrow-neoked
pottle with a saturated agueous solution of soe-
tate of lead, and suspend thorein, Just below the
surface, & small bundle of zine wires or strips,
about two inches long; cork the bottle, and allow
to stund undisturboed, The lead Is procipitated by
the zine, which takes its place In the solution,

(7) E. A. T, anks: If the earth’s axis were
fnclined &, what effect would it bave upon the

For example, questions rolating to stoam en-
gines, bollars, boats, locomotives, rallways, ote,,
are considersd and answered by a professional

scasons ! A.Thelr length would be the same ; but
| in all places above =%, the summer would be
| warmer and the winter colder,

orease It at all, as the hight of water (o it would
depend on the pressure only, Am I right? A,

2

(17) G. H. W. says: Please tell me of some
mode of ronovating and killing the smell on
ourled halr, A, Try fumigating in & large, tight
box with the sulphurous acid gas evolyed from »
dish of burning sulphur.

| (18) P. . aska: With what velocity will

water flow Into the suction pipe of & pump which
I8 16 fect In porpendicular hight, supposing that
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tho vaouum Is porfoot. Please give me & rule for
ascortalning the veloclty st any hight. A. The
valoolty with which the water will flow s 88
times tho square root of the effective head. In
the case you have given, the total head s one at-
mosphiere, equivalent to & column of water about
86 foot high. The Jftis 19 feet, loaving 18 feot
hoad, and from this must be subtrmcted the fric-
tion hewd, whioh depends upon the diameter of
the plpe.  Buppuse the frietion head to be s feet:
this loaves 13 foot avallable hewd : whence the
volooity will be about 20 feot per sovond.

(10) H. F, asks: How can I prevent broom-
corn from breaking when worked up? A Steep
or boll the broomeorn In water, and then dry It.

(20) B 8. E. says: [ am using s pump with
connootions made direct with the clity water
supply. T do not get s steady pressure, and
find it mpossble to use the exhaust steamm. as the
water sometimes rises, foreing the exhaust steam
back and flowing into the oylinder of the engine,
thereby endangering the cylinder head. What
shall Tdo? A. Fit up a tank, which you can do
vory cheaply by using s hogshead, and draw your
feed from that.,

How can I tost olls to find which Is the best lu-
bricant? A. The fact that ooe ofl is beavier
than another does not prove that it is better.
You can best Judge of the quality of different
olls by using samples on the same bearing, and
#eo how far a quantity of each, costing the same
amount, will go.

(21) M. B. asks: Is there any internsl ap-
plication or other mode of preventing the very
mpld destruetion of pipes leading from stoves in
which anthracite coal fs burmnt? In some cases
the pipes do not last more than a winter. A.This
s very probably due to the quantity of su'phides
contained in the fuel. We do not know of any
practical way of overcoming the difficulty except
it be to use a better quality of coal, and pipes of
the best Russian fron.

(22) G.S. P.says: A friend states that eggs
cannot be hatched (nun incubator with the heat
coming from the bottom. 1 say they can. Which
s right? A. Thoe conditions are that the temper-
ature should be uniform, not too great, or yet
too low, and that the eggs should be turned oc-
caslonally. From whatever direction the source
of heat, only provided that the above conditions
are realized, we think the eggs may be success-
fully hatched.

(23) A. B. W. asks: What is the highest
temperature that asbestos will resist without in-
Jury? A. Pure sabostos will resist the highest
temperatures to which it may ordinarily be sub-
Jected; but at the temperature of the blast fur-
nace or the oxyhydrogen jet, it fuses to an enam-
ol-like glass.

(24) C. K. N. asks: 1. Is kerosene oil of the
best grade, such as sused for {lluminating pur-
poses, likely to Injure the leather or stitching of
shoes when poured In to stop squeaking? A.No:
but such treatment of shoes is not at all desira-
ble. 2. What will prevent shoes from squeaking 7
A. Rasp, with a coarse rasp, the outsole and insole,
and every other plece of leather that comes in
contact in friction by the action of the foot.
Then apply freely good wheat or rye paste. If
this is well attended to from heel to toe, the boot
or shoe will not squeak.

(25) C. asks: What is hyposulphate of
soda, and has it any other name? A, You prob-
ably mean hyposulphite of soda; It s a salt
formed by the combination of soda with hypo-
sulphurous acld. We do not know that it has
another name, except, perhaps, that of “hypo,”
given to it by photographers, who use {t largely
as a developiog bath.

(26) T. H. P, says: We have a stream of
mine water throwing 70 gallons per minute, which
we would like to bring down the side of the
mountain in troughs, o distance of 850 feot, with
A fall 0f 220 feet, to run an overshot water wheel,
and pump up a stream of spring wator throwing
10 gallons per minute, to a point 2 feet above the
starting point of the mine water, Can {t be done?
If s0, what should be the proportions for wheel,
pump, stroke, diamoter of bore, and size of gus
pipe required? A, It Is probable that you will
have plenty of surplus power, under thoe condi~
tlons stated, so that you may use such apparatus
s oan most conveniently bo applied,

(27) C. A, A.says: 1. I wish to make some
billiard balls out of wood. What kind would be
most suitable?  A.Use rock maple or apple wood.
2 How can I staln and polish the same? A,
Stain with extruct of logwood, and pollsh with o
little oil and shollno in aleohol,

(28) LR, says: 1, I want to make a few
oloctrotype plates, about 5 x 6 inohes. What will
be a cheap form of battery for the purpose, and
how many oells are ¥ A, One ortwo
colls of Danlell battery s sufficlent. That known
a8 tho gravity form Is casily arranged. It con
slsts of & copper disk placed st the bottom of a
Jar und a zine plate or casting supported from the
top. Wires for connecting the battery In circult
lvad from the two metals.  The one soldered to
the copper diak is iosulated Ly & gutta percha
vovering on that portion which s within the jar,
Fill tho atter about % full with water in which
lttlo sulphate of zino has been dissolved. Then

blaok lead over thom, 8. Is there anything that
eu:h bo u:h:tlmd for plumbago to coat the mold
with? o8, but you will got good s with
plumbago, If careful. 4, nwmmmu

copper :‘okb: m‘ 'l'::. and how long will the
process take . 15 & question to be an«
| swored by Individual taste. P

£
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oF proparing a
for plating by the battery
A or, oyanide of potassium fn @ pint of water,
and hang in it shoots of sllvor connected with the
positive pole of & battery. A porous oup, con-
wining o ke solution, and an fron or coppor
plite conneoted to the negative pole of tho bat-
tery, Is also placod in the Jar with the silver,
Whon a doposit forms on the plate in the porous
oup, the solution will be of o proper working
. . 2 With what shall I ohnrvgo a Bunson
battery f A, Fill the porous cup with strong ni-
trlo nold, and theontside vossel, which containg
the gine, with wator to which from twelve to
twonty parts sulphurio nold fnone hundreed parts
wator haye been added, 8. How caun carbon
plites bo presoryed? A They should be placed
i water after being used, and allowed to romain
until tho absorbed battery product hns been dis-
solved out of them,

(81) J. H. 8. agks: Can you tell me of any
acld that will dissolye the oxide of ifron? A.
Thore {8 nothing cheaper or more offective than
muriatic acld for the purpose.  Dilute sulphurio
aold will dissolve it, but is not nearly so effoo-
tive.

(82) G. W, @. says: Ships laden with pe-
troloum in cases (and so faras I have been able to
Loarn,the same is true if the ol {sshipped In casks)
exporience more or less loeal devintion in their
compasses, varying as to the position of thoe ship's
head and the length of time occupled in loading.
This deviation is found to gradually disappeardu-
ring the progross of o protmoted voyage. At
Jeast this has been my experience. My theory Is
that it is due to n polarization that takes placein
thoe {ron contained in the packages containing

the oll, while laying o long time in aship With | 0n 0 tho chorge; and at the instant of dis- | Elevator, hydraulie, P. J. Borgor.

the head towards the north, as {8 usually tho
case with ships loading at the wharves in the East
river, Noew York. But why should this bo so
much more marked with petroleum-laden ships
than with ships laden with other cargoes? Many
captains with whom I have conversed upon tho
subject are of opinion that v is the oil which af-
foots the compasses. Can you enlighten mo? A,
Your theory is undoubtedly the correet one.
During a long voyage the changes in position of
the vessel would tend to dissipate the previously
Induced mugnetism of the casks. As petroleum
1s not suficfently magnetic to affectthe compass,
some other cause must be looked to for tho
marked deviation of the needle on petroleum-
laden vesscls,

(38) A. B. C.asks: Can you inform me if
there is any chemical or other article, the fumes
of which, when burnt, will be destructive to
fifes and other small insects ¥ A. The sulphurous
acid gas evolved by burning sulpbur in contact
with the air will accomplish this; but its bleach-
ing propertics are such that, if it be permitted to
come in contact with colored woolen and other
fabrics, their colors will be destroyed.

(34) F. S. A. says: I have an aquarium
holding 5 gallons, which I wish to stock with salt
water animals and plants; but although T have
repeatedly attempted to do 8o, both animals and
plant= have died from the water becoming foul.
Could I purify the water by driving air through it
or by forcing the water to & hight of 5 feet and
allowing it to fall back into the tank in a constant
stream, ¥ inch in diameter? A. In similar cases
ona larger scale, the mechanical method of aer-
ating the water by a steady current of finely di-
vided air forced Into the water is for the most
part resorted to.  Where this method i« employed
very little vegetation should be used, and much
of the light excluded.

(35) C. W. M. asks: 1. What should be
the dismeter of & helix whose length is 6 inches,
to give the greatest lifting force?  Of what size
should the wire with which It is wrapped be? A.
Such questions can be answered definitely only
whea the other relations of current magnitude,
resistance of circuit, etc., are known. Three or
four Daniell cells and a helix of No. 20 or 23 cop-
per wire will charge an iron core sufficlently to
lift 4 or 41be. The helix should be about 3 inch
internal and 14 inches external diameter,

(36) H. G. says: I was told by a friend that
if T used & solution of common washing soda in
water it would make my hair blonde. | was so
foolish as to try it, and mwy balr is now anugly
red. What in the worldam I todo? A. The ap-
plication of alkaline solutions such as you em-
ployed not only removes all the natural oil from
the hailr, but soon weakensand finally destroys its
vitality, as well as reduces o sesquloxide all of
the fron salts to which was due its dark color. in
fashionable society, at various times, this and
even more objectionable, not to say dangerous,
means have been resorted to, such as the employ-
ment of orpiment, chlorine water, sulphurous
scid solutions, and even saqua regia (nitro-muriat-
fcacld), Itis bardly nocessary to add that, In the
majority of cares in which the halr has been thus
misused, the result has been Its complete or par-
tial loss. We would advise you,as the safest and
most sensible mathod, to have your balr cut as
short as possible; this will cause the remalnder to
grow quite rapidly, and with fts natusl color.
If it Is very objectionable to have the hair thus

shortened s suitablo dye might be employed of as

near the color of the original hair as possible.
Make only one application of this dye; and as fust

as the halr grows, cut off a corresponding length
from the extremity of the dyed capillus until all
The former
suggestion is, however, much the quicker and

of that portion has been remoyed.

better method. It would be well to keep the
balr mofst with a lttle simple pomatum.

Scientific
(87) L. M. K. asks: | want to build o small
stoamboat 20 fout long and 10 feet wide,to draw as
Httlo wator as possible. How shallow can I make
tho hull? T want the boat to run at the rateo of
from 7 to 12 miles an hour, A. We doubt the
practionbility of making & bont of this size, with
the Hmited conditions mentioned, having the de-
sred spooed,

(38) A, .G, ngka: How ean I makon spoe

troscope P AL Heo p, 201, vol, 81

Whant will remove the hrownish deposits in por-
colnin urlnnls? AL Flest wash well with o littlo
Hme and potash, cinse with water, wash aguin
with dablute mueiatie nold, and vinse finally with
water,

(86) 1. M, says, in reply to T. C. D, who
sk whit 18 the lowest tompoerature Indicated in
any polar oxpedition: The Polar and Tropieal
World says: “The voynges of Kane and Belcher
have made us neguainted with the lowest tom-
peratures ovor folt by man.  On February 5, 1854,

while Kane was wintering on Smith's Sound (78°

47 N, lntitude), the mean of his best spirit ther-

mometer showoed n tompoerature of ——88% or 100°

below the freezing poiny of water. Then chlorio

othor became solid, and carefully prepared chlo-

roform oxbibited a granular pellicle on its sur-

face. The air had a perceptible pungency upon

Inspiration, nnd every one had to breathe guard-

odly,with compressed 1ips.  About the same time

(February 9 and 10, 1854), Sir E. Belocher experi-

enced n cold of —55° In Wellington Channel (76°

817 N.) and the still lower temperature of —62° on

January 16, 1858, In Northumberland Sound (76°

5 NJ. Whympor, on Docomber 8, 1888, experi-

enood —58° at Nullnto, Alnskn (64° 42" N.)

(40) J. W. D. E, says, in answer to E. H.,

who wishes to know why his cannon has lost its

loud report: This I8 very common to all guns

which have been long in uso, The reason is that

the bore of the gun, probably several inches from

the broech, has become enlarged, in which case

there f2 a vacant space botween the bore of the

churge n considersble amount of the gas es-
COpOS,

COMMUNICATIONS RECEIVED,

The Editor of tho BOIENTIFIO AMERICAN 8C-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On Rat-Talled Larvie. By R, M.

On Expansion and the Locomotive. By F. G. W.
On Lightning Rods, By W. J. C.

'r(;n Removing Shrunk-On Pulleys, ete. By

L J. B,

Also inquiries and answers from the following :
J.A.A-H F. W.=H.D, E.~J. E. B.—J. R.A.—
8. H~-H,C.-H.C.—J.E.H.—W, F, W.—H.H.L.—
W. GW.—C.—E. 1. R.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when Initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.
Hundreds of inquiries analogous to the following
are sent : “Who makes knitting machine neodles?
Who sells mariner's compasses? Whose Is the
best machine for drilling holes in brush bucks?
Why do not makers of astronomical apparatus
advertise in the ScrestiFic AMERICAN P All
such personal Inquiries are printed, as will be
observed, in the column of “ Business and Per-
sonal,” which is specially set apart for that pur-
pose, subject to the charge mentioned st the
head of that column. Almost any desired infor-
mation can in this way be expeditiously obtained.

(OFFICIAL]

INDEX OF INVENTIONS

TOoR wiICH
Letters Patent of the United States were

Granted In the Week Ending
August 29, 1876,

AND EACH BEARING THAT DATE.
(Those marked (r) are relssued patonta.)

A complete copy of any patent in the snnexed Iat,
tneluding both the spoolfications and drawings, will be
furnishied from this ofice for one dollar, In ordering,
pleass stace the number and date of the patent desired,
sod remit to Munn &Co., 37 Park Row, New York elty.

Arm rost, adjustable, M, N;;mlkrr . Anm

30, 1876.

American,

Bridge, truss, Patterson ef al. (r).

Bridie, D. T. Van Antwerp........ A LN 1)
Broom, W. Dickenson. ., LIRS
Bustie, A, Swallow... 1,70
Button, C. M. PIatt,...ooivinnins 181,719
Calendar, pooket, B, FoNOoreIn, .ooiininnnn 141,700
Canes, coloring walking, ¥, Walker, ..., .. 141,610
Cant ook, W. A. LIOYA. .. ooviviierinnrnes . N1, 600
Car brake, pneumatic, C. R, Poddlo (0)..ovues, T, 458
Car coupling, W, F. Leopold 141,60
Carcoupling, J, B, Tracy,.... 141,006
Cardoor lock, B, 8B, PHBON. .\ iviviiniininss LN
Car for olovated raflwayvs, W, W. Riley....... 141, 506

Coarn, refrigorating, J. 0. Bate (£, 7."'7‘;:
Car, slooping, H, ANON. vy,

Car startor, T. M. Brintoall. ., |

7280
151,010

(AT MATLAT, T MBI i, N1, 8%
Carburoter, M. Sohmdt. ... Ll My
Carbureter, O, Tirelil,., 11,60
Carrlages; hub eap for, J. 181,60

Carving fork, J. D, Frary
Carving fork, G. L. Hart.,..
Chalr, dental, G. E. Hayes, ...
Chatr, folding, T M. Wyatt... .
Chimnoy fue oleaner, J. Grimes

181,066
e L M
o INLETO
o 181,759
, 1AL
181,700

Chimneys, cleaning, M. D, Osgood,

Churn, D, J ROROM.cveiveieiiiinns ooy 181,528
Clasp, S. B, PArKCr....oovvieriaanes 181,712
Clock, advertising, Ford & Farrar. o 181,661
Clothes dryer, D, B, Randall..... .. 151,50
Clothes dryer, J. A, Green... . 181,520
Cock and faucet, A, Luhrs,. v 181,584
Coln package, C. F. Trout,......... «» 181,545
Comfortables, flling, F. L. Palmeor.. « 181,710
Cotton gin, G. H, Webb,...ovovveennns « 181,546
Cotton press, W. Golding.......... .. 181,572
Orlb, nursery, W. H. Thompson. . 181,748
Cross head, C. M, Farrar,.......... .. 181,525
Cultivatorand harrow, J. R, Dunlap. .. 181,654
Curling fron, J. H. Crawford........ . 181,558

.. 181,736
.. 181,788

181,604
.. 181,707
.. 181,643
. 181,587

Dental cotton holder, P. T, Smith..
Dentlst's vuleanizer, A. B, Woodard
Door bell, 0. W, Stow.....
Draft equalizer, C. W. Nug
Dumb walter, L. Spangler..
Earth-boring machinery, W. K. Miller

Eaves trough hanger, J. K. Shipley...... .+ 181,701
Electric currents, generating, A. G. Bell.. . 181,008
Electric light, H. Woodward....... . 191,018

woe 181,701
Elevator, water, J. M. Baln... ... oo 181,851
Ellipsograph, H.C. ROOU...ccessirrrrsransnnnnrenses 181,528
Emery grinders, mounting, C. A, Perkins........

181,715
Engine, compound, H, R, Worthington.......... 141,518
Engine valve gear, J. Farcot......o.ooves o 181,055
Eycleting machine, C. E. Sawyer, 151,540
Faucet, vent, A. B. Roney....... 181,724
Fence barb, wire, Pooler & Jones. «os 181,587
Fence, flood, W. C. Barber........ « 181,620
Fence wire, barbed, C. W. Miller ., . 181,588

Fonce wire, barbed, A. J. Uplham 161, 608

Fire arm, breech-loading, B. Fasoldt, . 181,566
Fire arms, sight for, E. G. Latta . 181,530
Fire escape, F, Holthauson........ = 181,577
Fire extingulsher. E. L. Abbott,, .. 181,614
Fire place and furnsce, . Wiley, . 181,752
Fish, packing, O, Androews......... 181,549
Flat fron heater, Powell & Robinson.. .- 181,718

Flour-dressing machine, Nagel ef al... 151,74
\Flower balcony and stand, E. Carver.... eees 151,609
Furnace, steam generator, Jeakins ef al . 181,852
Gua spparatus, J. Gelsenberger....... . 181,066
Gax rogulator, Servoss & Myers... o 151,709
Grate, G. W, Calklos... ........ 151,606
Gates, hanging for, B. McCurdy......... .. 181,583
Golatin from bones, separating, A. S, Lyman..... 181,060
Glassware, making hollow, T. B. Atterbury. 181,618
Globe holder, J, WHIte (F)aceiiniiiiinias avsvpesta 7.6
Glove stretcher and e, M. Gr Ider... 181,671
Governor, steam, J. W. Collet.......cvinniannnnn 151,643
Graln binder, T. Fowler....., . 181,663
Grain drill, W, H. Nauman. . 181,58
Graln dryer,Young & White.. R LI
Halter, F. R. Bowdow........ .. 181,627
Harrow, J. M. Flower.. _......... .- 181,660
Harvester rake, H. E. Pridmore.. - 181,555
Hay loader, €, Loader........... -« 1%,684
Hay or graln cap, S, M. Bollman.. L 181518
Horse boot, J. J. Webber.......... A L e )

ceeee 181,0m2

«es 181,000
o ISLEN
.« 151,594

Horsos, clipping, I, A. Lhernauit..
Horseahoe blank, B, M. Legg.
Horseshoo machine, J. W. Chewnlng, Jr.
Hydrant, G, A, Ogesdy

Hydrant and street washer, J. H. Kennedy....... 181,550
Implement, compound, P. Malbert...... e 191,502
Ink. repovating waste, J. T. Robertson,. R LN
Inking apparatos, J. H. TIOE oo o oo IBLTH
Irou and steel, mapufacturing, W. Harrls, Sr. ... 181,00
Keyhole guard, Schon & Westo ..o 151,78
Knlves to handles, ecc., attacht G.8. Hastl 151,670
Knob rosss 1o doors, attaching, M. C. Niles...... 151,706
Labeling machkine, G. H, Burrows. oo 151,658
Lamp, L. J. Atwood (F)..oiene- . T8
Lamp, lard ofl, J, Boemer. .. . 151,722
Lamp, stroet, L. O, Cameron. ee 181,638
Land roller, E. Smith.... wee 1817
Lantern, M. C, Kelly..... « 151,68
Lathos, milling sttachmen o 151,006
Lock, combination, G. Winter o LB
Maglo lantern, Bourquin & Van Hoers.. . 151, @6
Meal bin, J. 1. FOIter. .. cooorrersrinnns oo 181,568
Mk boller, J. M, Kinsmab. . ..o o 191,087

e 381,701

. 181,50
LI
AR LI L

Motor, pendulum, Roblnson & Doss,.
Muzzie, anfoal, 8. F. Crowell....
Nut loek, K, O, Naylor.
Nut lock, C Plokles

Auger, earth, 1. 3, C. Howe. ........... 7T a8 | Odometer, 8. Johuson., ’ :::2

Auger, post hole, G, Fletcher oeo 381,000 | OF) can, A D. TIBI: 2 son0smriets . m"m

Axle, J, 1, De VAR, .. .coon.... . 1Ay, 641 | Ofler for loose pulleys, M. MeCAR¥: - T

Bageage seal, C. G, Schnetder. . ¥, Ore crusher and “M": ToTARE A m'm

Baling presa, J, A. BOSINICK. -....ooc0msinnsiossos 141,364 | Orean tremoto, reed, C. FoRribers st

Nallog presses, W, H, Drock. ......... .... 14,631, 181,622 | Oveo, baker's, C. 0. Curtis....... . 181,708

Barvel, K. B, Georgis (f).....o.ovvsesereses .. 7,9m | Paper box, K. MOFRAR. ;.o . m'ﬂ

Barrel cover, B Petitory Cim Paper-cutting machine, J. 1. o . lllllll

Bath tud, U, A. BIesIDg....ooov ornnnrs, T ang,eas | Paving block, B, Bhell. .o s Srice sy

Heater and compressing press, G, Ertel, " 141,004 | Pootoraphic soparatus, W. A oo R

Bed Dottom, D. . TRYIOF. ..0otieviivessos .. 141,008 | Ppe and hose coupling, M. Pennle. .. m.“

Bed botiom, sprivg, K. Barton........... .. 481, 0 | Pipe tonks, D, Melared......o: 1L . LAy, 11,50

Bed bottons speing, I, BAtes. . ... o T Piane for catting clgar Ughters, M. T Pacess “‘.‘.

Bed hottom, spriog, A. C. Miller............ .- 191,008 | P1ane tron, IH. DISLOD.;sccasserses 191880

Bed bortom, spring, 1. 8. Wentworth etol....... 141,611 | I1anI0g tool, ¥. Rauh.. o coosees 190, 548

B IVE. O T WM s vs okt e e 1.1 Planter, corn, J. H. Bagle...ooomeain v ve dvane »

Bill fle, J. Vorest B ARG 151,643 | Manter, cultivator, and marker, J. K. Kelly..

Bird cages, G, ¥, J. Colburn,, 181,557, 41,804 | Plow, K. N, Cedarisnd,. g

Bird cage porch, H. N, W, Flscher......... vere. 181,006 | Plow, B, M, Harris.....

Botler, ete,, hesting, W. H. Viek................ 1,000 | Mew, i, O, Traweek..

Bollers, ealking, J. W. Connery (r)... : 7.9% | Poeket hook fastener,

Book support, 11, I, Smith. Ssstseversreadncs 0,797 | Potato digger, W. Doyl .ooorinses R L D

Boot soles and uppers, uniting, ¥. Chase. .. :'I.m Printing register spparstus, J. R, Vredenburg, 1074

Boring meehing, Pormal and Conlee,..... ... 141,068 | Propelier, seraw, 3. 0, HIl eesssssnrsnareannasns L
' | Bottie stopper, A. Albertaon....................... 18,618 | Pump bucket, chala, G, B, Amald...

Brick machines, F. MIBo .. ..oooviviiinns . 1m0 | Pamp, esm yacaum, W. V- Da

s ! Pamp valve, flexible, W, Palnter...........
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l
181, 508 1
Puzzle boek, R, R, CAIRION. .ooeceerriraryerrers 141,047 i
Rallwny ) JoInt, G. WARRONEE . ..ovovriininins 181,710 k
Rullwny switeh gunrd, ¥, ), Pesoe. . ..cc.ooiieins IS8
Ratlway switohes, operating, T, F. Corry,. 141822 L
RaKe, horso by, B, TUNOD, ,.vveeviiiiininnns 161,641 d
Roud serapor, A. Shanklin ... 151,70 I
Rockdrill, A, Herrlng..ooooveiinnns 181,57 |
RRoofng composition, C, L, Fowler 181,624 n‘
Roofing thle, J. Greonawalt, ........ 141,070 it
Rowlock, W. E, Boman (r).,.. 1.9
Baw bindo bland, H. DISSON....oooiiiiiiiiinieiins 181,650
Saw handles to blades, seouring, H. Disston..... 181,048 :
School desk, M, Lanonstor SR LN

Heat, reversiblo, W, Gardoer,.

181,871
Beeding machines, J. B, Bushnell,....... 1%

1.

Stonclitenp, H. H. POTY «oovereeravasos snsssssnany Hm )
Sewing machine feed, J, L, & D.H, Coles (r)..... (L It
Sowling machine, hook, J. MeCloskey ..o 181,60 I
Sewing machine, straw, F. D. Palmer. vou 181,500 \
Sheet metal machine, W, H. Brock ... .oo 181,000 it
Bnips’ davits, operating, A, Willls. .. . 181,705 i
Blilps, fastening hulls of, H, Squire.. M L) LY }
Shoo natls, making, L. W. Austin,... ..o 181,619 I
Show stand, revolving, O, P. Gould . vee 181,007 !
Birup pan, J. CLERE « oo civvenraresniss o L) W2 L Y
Skipping rope, Savage & Machris .. 181,720 !
SKylight, F., WehPIOu . ciiervesrsscnsaisnrenns .o 181,547 I
Siate, N. DuBrol.. oo ... 151,658 I
Slaughtering apparutus, K, Knott........... .. 181,689 !
Spinners, regulator for rope, I. Farthing ... 151,665 (¥
Spoke sooket, H, O1dendorph......cocevinny eeee 181,708 1
Spoke-throating machine, Stanley et al. (r)...... 7,28 |
Starch boller and stralner, W. H, Whitlock 181,751 f
Steam pressure, testing, H, & A. Greenleaf ... 181,669 P
stll, bromine, F. W, Arvine.. . 181,817 ;
Stone crusher, S. L. Marsdon. ou 181,608 !
Stove, cooking, J. Jewett, ... .., 181,688

Stove, laundry, N. M. Simonds....... . 181,783

Stoves, ete., Aro box for, . N. Burke.
Straw cutter, E. W, Fawcett..
Straw cuttor, H, G, Fladger ..
Straw catter, [. N. Lo Compte
Streot-sweeping muchine, &, H. Smith,.
Sugar evaporator, H. Ramey

. 181,634
. 181,567
. 181,658
181,351
.. 181,585
« 181,592

Suspenders, A, Reld,........ . 151,599
fable, extenslon, G, Heyl.......... . 151,678
Table, tolding, W, ¥. Bartholomew . 151,622
Tack haminer, L. GraDRer. ...vieriineeacsiinnascans 151,578
Tank,ete. for discharge of sewerage, B, Field.. 151,569
Tanning, Barnes & YOCUIN..ciciiueiiiainaninaans
Telograph, dial, J, C. Ludwig.......

Telograph multiplex, N. H. Thompson,
Telegraphic repeater, C. E. Scribner ..
Thin pling, J. M. D b

Thrasher tumbling rod support, A. Reason..
Thrashing machine feeder, J. P. Fison....
Tires, fastener for rubber, H. S. Smith..
Tires, cooling, Studebakeretal......
Tol leaves, stringl L. Strasser.
Traction wheel, I. Townsend........
Tray, L. Wihkinson
Trucks, brake for fire, M. S, Clark...
Trunk, Soule & Sherifl.. ....ooininenns
Trank cover protector, C.
T her, M. Ser
Valve to prevent nofse, etc., A. Berney....
Valve, bal dat ttle, H. Hendrick
Valve, stop, J. D. Keegah. oo
Wagon brake, M. 8. Clark..........
Washing machine, M. A. Caldwell ..
Washing machine, H. P. Fry ...
Washing machine, M. D, Martin....
Washing machine, Winslow & Tryon...
Watch chaln swivel, R. F. Fisher........
w s time d ter, J. E. Buerk.
Water wheel, A. J. Robinson
Water wheel, turblne, E. Derby......
White lead foxm, dreaking, Gregg ef ol .
Windmill, J. N. Randle

Wrench, T. McDonough.........

APPLICATION FOR EXTENSION.
Maxi¥e Camxrer Lixixa.—J. R. Harrington, Brook-
Iyn. N. Y.

DESIGNS PATENTED.
8, 473, —Exnnoroeny.—E, Crisand. New Haven, Conn.
9,474 to 9,477, —CexrEn Precky,—S. Kellett, San Francls-
co, Cal.
9,418, =N unias,—J). Phipps, Milladelphis, Pa.
9,479, 9,450, —Canrers.—A. Righter, mugpm. Pa.
451, —01L Crorn.—J . Robley, Brookiyn, N. 3
9,422, —Suinr Froxr.—8, Stelnweg, New York elty.
9,450, —Cratx Swivers. —V.Drper,North Attieborough,
Mass.
9,481, —Orx AMENT. ~A. Mioxsl, New York clty.

[A copy Of any one of the sbove patents may be bad by
remitting one dollar 1o Muxx & Co,, 57 Park Bow, New
York city.

SCHEDULE OF PATENT FEES,
On each CAVeRL. ...ooveee S vicanaitarbrash R SR
On each Trade TATK. . ..veeiieresrmssinsessninie . .23
On fling each application for a Patent (17 years). ...813
on-h:-suw-lhl-l-.......................m

carefully

party, and to have u research
oaonomwu: the condi-

of the art was when the patent wis tssued.
g:nmmnnnmmwumnw
nmmmmmmu-umw_m
uup.mtvuunod:mnhnmmqn-
tial that ho be Informed whether It 1s an Infringe-

by & competent
made In the Patent
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Advertisements,

Toside Page, cach tusertion - - - 73 conts » e,
Back Page, each lnsertion - « - $1,00 u line.
Bngravings may head adeertisements at (he same rote
per Hne, by mearurement, as the lettor prem. Adver-
UseMEn LA IMVNAL be recnived al publication ofos as carly

ar Friday morning 10 appear in next (seve

Practical Draughtsman’'s Book of In-
dustrial Des gn and Machinist's
and tnglnoer s Drawing Compa-
nlon; Forming s Complete Course of Mechaniceal
Nulurcm\ﬂ and Architectural Drawing. From the
¥French of Armengand the elder, Professor of De-
sun Ia the Uonservatolre of Arts and Industry, Paris,
wod MM, Armengaud the younger and Amoroux, Ctvil
Engineers. Kowritten and arranged with additional
malter and plates, solections from and examples of
the most useful and genorally employed mechanism of
the day. Ny Willlam Johnson, Assoo. Inat, C, K. [1-
Tustrated I»‘ M(y lnllo stool plates and Afty wood cuta,
A new editlon, dto $10,00
EF” The above er any of our books sent by mall, free

of postage, at the publioation price.

r new ana enlarged Catalogue of Prectical and Sclen-
une Books, ™ pages, Svo, sent free 1o any one who will
furnish his address

HENRY CAREY BAIRD & CO..
INDUSTRIAL PURBLIAHESS AND BooKsELLERS.

_S10 WALNUT STREET, Philadeiphla.

\, .\WBD—An Intelligent mechanic to man-

r o Iarge Steam Boller Works, and control &
large 'uv force, Must prolklcnl In froa bridge
wark -lum sllers of various ty, o. and have a general
xnowledge of piate fron work. To one mllnr the above
requirements a permanent po-luon will be give Ref-
ercnee exchanged. Address “ POST,* I'ﬂubumh Pa.

BUSINESS PROPERTY
For Sale.

The Lansing Iron Works are now offered at private
sale, consisting of a fine, convenifent bulldl th suf-
fSclent land for the dusiness, and closely adjacent toa

raliroad track. The personal property consists of & Steam
Engine and the latest tmproved Machinery for castings,
machine work, etc. Terms very reasonable. Apply to
. 5. GEORGE,
or 0. M, BARNES,
Trustees, Lansing, Mich.

THE

Bigelow Engine,

The Cheapest and Best Portable
Eungine offered to the Public.

Price, i Horse Power

Sk .
“iy = -
Price of Stationary Engines:
Without Bollers.

lﬂom Po'er ................
7 to 83§ Horwe f’b"v'e'i'" .
12t013

and Price List,
H. B. BIGELOW & CO.
New Haven, Conn.

NEW RECEIPTS.
working at your homes.
t once the HevenLy Co., Chicsgo.

SENT FREE

OR SALE—In lots to mn.-.\ln worn out bright

' Gang Saws, at dc. per’ldb.; 10 uco Filea, luluble for
re-cutting, at 6c ho xinds of Scrap Iron
and Steel. GILC TSt & QRO EUTIL Mt Ploassnt (2w

~e n Weok 10 Agouts.

So)o) = O p o vicKERY,

\Tl‘ EL NAME STAMPS, post pald, for 15¢. per lotter
ks on Wood, Iron, and Steel, Agenta Wanted,
STEEL STAMP WORKS, 915 Chapel 8t,, New Haven,Ct.
We will start you ina ,ANIN 088 vou
N o oan make A wook without capital
casy and respectable for efther sox,

M n N EY Agents Sumnly Co, . M Bawery, NV,

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALVE
THE BEST " MOST ECONOMICAL ENGINE MADE
SEND FOR CIRCULAR
TheJ.C.HOADLEY CO. LAWRENCE. MASS.

STATE WHERE YOU SAW THIS

Samples FREE.
Augusta, Malne,

OW T0 MAKE SPIRAL SPRINGS. By

Joshus Rose. With three cugravings of the tools,
which are easlly made, and complote s-rncllcul directions
for working, tneluding Hardening and Tempering. Price
10 cunts, uu(nluml D BOIENTIFIO AMERIOAN UPPLE=
MENT No. 20, To be hsd at this ofioe and st all Nows
Btores lhruuxnuul the country.

ELOCIPEDE CARRIAGES, OF LIGHT CUN-
struction, fast speed, \\urkul by hand cranks,
also oy foot tresales. iliuatrated 1o sULE NITFIV AME
RICAN SUPPLEMENT No. ¥, ‘To ve oad st this olllnn
ano of all new nuumn Price lUu-uu
I ANTED—-One Kuml 24 hand Powor Shoars ; {
One Press, sultable for punohiog and shearing
(%) five elghth bar Iron; also s Drop Hammer, 16 to 14 inn.
bet, grooves; one 25 h.p Engine and Tubular !h.ll-v
Give description and rhc Addross A U, & Box
1,000, Now York Post Offic

k\( FACTURERS AND PA' I'HN'I'I'V..'ﬂ'.h e
¢ useful articles, sultable for the Hardware T
ane 'lv siring xld to wanufscture and introduce the --nm
sdrew P ., PRATT, care Prarr & Co,, Buffalo, N.
Boall --mpl- ¢ may besont, same Lo be returned If ¢|r-ln a,
onts

'3 & month Outiit worth $1 free Lo A
Ll ..)4( )“ Excoetstor M'y'a Co., 161 Mich, Ay, Chicago

ORWICH Univarsity Selontific and Military Bohool,
Northneld, Ve, Ade {r. i Prof, CHARLEN DOLE,

'maning & Matchingr “

Moulding, Re-sawing, and Tenoning Machines

Baws and Genoral Wood- Working Machiner

JOHN 8 SCHENCK'S BUNB ¢ Mattoawan,
Bena for Catalogue, (118 Lioercy 84

. Y.
CNLY, olyy

Send for Illustrated Circular

§ A DAY
Address

Scientific American.
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FOR

COMI’RES.S ORS

ALL
ASPECIALTY of HEAVY PRESSURES,
THE NORWALK IRON WORKS CO,,

N. F. BURNHAM'S
Water Wheel

Has DI

Turbines, but HAS NEVER DEEN IT
SKELY Dh\l’LACVl)

PURPOSES,

Nt

BOoUTH NORwaLx, CoxNN, i»

15874 TURBINE

SPLACED hundreds of other

Pamphlet Free,
. Bumbam, York, Ps.

pavts af mach

Machines,

w Machines,

rally. llnuhi:lured

MAC HINBRY

(‘t)l l) lu)l?r‘l» s Arrl\(.. !A\ul-?h llllvw
IPLINGE, BELTING, TANITE EMERY W
A\num\uhm IN STOCK.

121 Chambers & 108 Beade Sta., New York ¢ lly

necy.ca

vook ENAMELED JLY CO00S
AMERICAN ENEMEILCO I Wasngw S

Wood-Working Machinery, |——

Such as Woodworth Planiog, Tongueing, and Grooving

Daalei's Planers, Richardson's Pateat [m-

B:ovrd Tenon Mnchlnn Nonhl:f Moulding, and Re-
LK

Ana
b
THERDY

X whb
(Shop formerly occnpl«l by BE. BALL & CO.)

LW E ENAME L
NFINEJET BIACK every varietyof turned wosd werk

7ATF('H!II\
LAGES

' BERY |

Systema—Dise
Merits and Defecta—~Th
Cost, and Advantages—|
of Use of Vanious syst
Names and Duty Hea

GEORGE PLACE,

thelr feax
! tance of Pure

ater

ter, for Towns,

stes, joluts, r(-
tes for 3u£ pd

Contalned In ¢

stings limware and other inetal
awood srmotal. made s arde

'-ll
FRoviDENCE & )

ENTIFIC

‘seleas In operstion

By Clarence Delafield, C.E
ble Report, showing the Cost and Merits of the
slon of the

uu:; lnl’n nd Jeuh with A

TRADE ENGINE.

Perfec

sorkmansbip-all light parts

uf Cast Hieel
Every
valve correcied Lo give the high
oot attalnable results
Warrsnted
seml po
market
Send for Price List and Clrew
ar
Henuxaxx & HEncux-

Engine Indicated, and

superior to
Eogine 1o

Any

rable the

nope M'v'ag. Co.,

lin' a. Hh 0
FOR TOWNS AND VIL.

A concise

lolly \,-um it»
em, with Pumps,

wrvolr By

sulta Obtained and Econom

s Different Towns, with
Faots and ll[urrl(;rhll:lr

Town Committees to Jud ¢ for themselves as Lo the o
tem best sulted for thelr wants
- | Water \u&ph—\‘\uu Bearing Hocks
ulx,“ excellence, and cost of boring—Impor

How Burface Water 1s Hendered
Impure—Cost of Water Pipes, from 2 to 11 inches diame.
incleding aying, sll labor, materiala
Estlinates of Income u;d Water
(0 Dulldings Pri

The Bost Sources of
Artesian Wells,

ce 10 centa

AMERICAN sU l!’l}\l}\!

To be had st this Ofcoe and of all News Dealers

D LINGELL’S ASTHMA & CITIRRH REIEDY.

twenty

TKMA-

Lex ented b, oom oun roo

W ood-Wor Machinery gene- . i.r‘\’.l‘i::vmh‘-l ",," in plha &mm
fortunat IWOV" oure for
RUGG & RICHARDSON, B ASTH éﬂ'ma CATARRH,  War-
Street, Worcester, Mass, relleve any oaso of Asthma in-

also GUAGE
chlne

\f ACHINERY OF IMPROVED STYLES FOR
b\ making SHINGLES,

ATHES for TURNING HANDLES.
mkenoArlAvn Pat, Shlnile snd Headlog Sawi

HEADING, and STAVES;

OR & CO., Lockport, ¥. Y.

elty Turning

MOY NOVELTIES Wanted—-Will
ture on mially Ad

1lls, Monroeton, Bradford C

(; Or manufsc-
dress HAWES BR K Toy Nov-

Water. WM. D,

orJeffersonvill

W
“" "

nlwl by 0 gunaral
that It will be ¢

proposals

ANTED
PMlanter

LUCIUS W, I

(n] Wil
onti
l'llu 10conts

BUPPLEMENT,

for INI),

thing yot Inve
of aldo sore
ARy uncun,;

the Qunr(rnnnln s De

ova

, mail

& AN BR

per box. Address
pplc Creek, Ohio.

.o the Enllenl ocan lie down to

HPA.RI THE CROTON & SAVE THE COST.

I)rlven or Tube Wells

furniabed to large consumers of Croton sad Ridgewood
ANDREWS & BRO, ,
nooouuol the patont for Green's American Driven W, oll,

414 WatersSe, N. T,

ROOTS FORGE BLAST BLOWER

FIRST PREMIUM AWARDED

AT PARIS &&VIENNA

PROPOSALS FOR STOVES.

Wan

QUARTERMASTHR (-mnul s Oyrioe,

Wasnmxarox, D, C., Au
QP.ALI’.D I‘l{()l'l)HAl.‘t 7’" be rrcrl\r
.

¢, Ind, o

Army Lul fmn \hmd llulcr. \u
B " “ " “ oy
20 Army Wrought [ron Wood Heater, No
il 'h " ) o
20 Army Cast Iron Coal Heater, No. :
0 %o an Tee v ol

0 Army Parlor Coal Heaters,
0 Army U uukluc lunue- \o l -
2

spocineations of the kind n{ Stoves required can bo
’Illt upon applieation at this ofMoe.

'I proposal should be In duplieate, and be scoompas
ntoe lsnl;nﬂdby two responsible persons),
out in Hlmd falth, If accepted,

Proposals will be recelve
Stoves above required, or for any portion thereof
The Government resorves the right to reject any or all

arrio

Envelopes containing proposals for the delivery of
Stoves shiould be endorsed

sddressed o |Iu' Quartermaster Goneral,

W

M

-To L r(ull lmy-u'y

NAYTON CAM PUMP,

Deslgned especially for Bollor

Aro Pumping water at 04° F,

onters.

Valve, Idrlnllrnl to the slide valve of u
Htoam Kngl
Ny ul can bo rogulated to sult

CAID.
yoratic
[ 4 Hen

Pond’s Tools.

ENGINE LATHES, PLANERM, DRILLN, &o.

Hond for O ululn'uu
OND,

ROCK,

LOSBOM
)‘ull Aocount of 1ta Removal, Method and Cost, By

lamson

i valuable

Contaln
No. W,

LADIES i fiii
WHIPPLE'S
Patent Door

Awardod & Dronse Modal -t the Amorioan Inatitute ¥alr | ete
The Jud

DOOK Y
la-tuulnfl tod for the purposo, s It obviates the uko
nd washiors, and can bo rogulated to sult

OLLL)
on

Smith, Vaile & Co.,

Worconter, Mans.

1) ar,
AR & WHTIPLE COMPANY
Weost Meriden, Conn,, or ¥1 UChnmbers Bt., N. Y.

DEFARTMENT,

ust 34, 1876,
at thin oo
N6, for the early (h-llur- to
artment, at l‘hllnhlphln

two hundred vesan rm\u-.

AND VENEER
186 to 20 LEWIS ST.,

foot 5th and 6th Sta., E.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK!
VARIETY ! The Lowest Prices !

gr Enclose Stamp for Catalogue and Price-List,
rders by mall promptly and falthfully executed.

THOUSANDS IN USE BOTH
INTHIS COUNTRY & FUROPE.

SPEED ONLY 1000250 REV. <= MIN.
SAVES HALF::POWER ueco o FAN.

PH&FMRODTS MFRS.CONNERSVILLE IND.
S.STOWNSEND 3I.LIBERTY ST.N.Y.GEN: AGT.

GEO W.READ & & CO.,

STEAM BAND SAW

CUTTING MILL,
R, N. Y.

The GREATEST

Water  Wheels.

More than four times as
many of Jas, Loffel's {m
wroved Double Turbine
Water Wheels (n operation
than any other Kind,
sizes made, manging from
55 to % in, diam, under
heads from 1 to 240 ft, Suc-
cossful for every purpose,
Large new pamphlet, the
finest ever published, con
talning over 3 fine lustra
tions, sent free to parties

for the whole numbor of

** Proposals for Stoves,' " and

EI1GS, Quartermaster General,

)Ah'nlnl 2 horse Corn
Hox 535, Charleston, 1

L & CO,
& 109 Lib-
\uw Y rork City.

 8100.

Feodlng,

1
Hprluknn hl
No Dead orty ,M
The Steam Yalve (s a plain Silde

but derives Its motion from

m.
d for Clreular,

jury, or

DAY TON, Onro,

Prices.

DAVID W, POND, Hucoossor to

HARBOR OF BAN FRANC uu 0. | por, mul addross

With 25 (Hlustrations, dia

TAINS,

information for enginecrs
od In SCIENTIFIC AMERICAN
To be had at this Oftice and of

«h) lnllullnhn!ilyurlulu
M'F'G Co,, Wallham, Ms

The fact that this

Knob.

COLLINK' AT,

' We conaldor this method of uppllmu‘m o

. groat lipravement over any-

Hond for Clronls
GRO. ' X

| VINEGAR, ol
APANINT
OLD ROLLED
SHAFTING.

ed n nnu\r power. N

REWARD. $100.

Tum MOUBTACHE prodisced on a smonth face
Ly e wee of Dy
will forfelt $100
weale d wckage

l BMITH & OO,

EAGLE Poo'r

With Secroll and Circalar Saw Attach-
menta, Slide Keat,
Engine Lathes, Metal Hand Plat
Neatest designa, nuY« rior Anlah.
Our new

these and every too) nocossar
atour or Arul

s Deaxn

o withoul
Frice by wail In
25 cents, for three B ownls
A, Palatine, 14,

LATHES,

Tools, &, ; also Simnall
&0
f.ow
‘atalogue describes

for thoAm-

+ Sond for 1t
« Ly UHASE & CO,

New York,

HoOw

MADE IN
HOURS trom
NAImo -

BAGK aringield, Maus

shafting has 7 per cont groater
strongt, & nner anfal, and I8 truer (0 gage, than any
other In uso,rendors (tundoabltedly the most ummuulrll
We aro alao the sole manufacturors of the CELENNATED
COUFLING, ani (urlulh Pulleys, Haopgers,
of the most -ppruvw uylﬁ.

Prioe Iat malied oo
K8 & LAUGHLINS,

l‘r Htreot, Ind and frd Avonuos, l|luburuh. s,
8. Canal Btroot, (hlvn 0, 11,
lfmonh of (hl- .mnm. n
1L lH\NlA,A}’lI‘

oro and for salo by
Doston, Mu‘
Chambers 8t., N, ¥,

13 ¢

PLENCK S WiALING Milwaukoe, W'

B R ﬂ B L E -
HosT g | Bifarve

FOR All. PURFONESN,
hes -hn durable, apd effective. 49
IHN{)})I ﬂbﬂ F'OCO,, 1 Pearl S8, N ‘i

Men o travel & lull(fn-ll w
dealers. Nopeddiing. SS0O s
mouth, b d traveling o;’rnuo
@ Uo . Clacinost LUt

oald. Musitos

Sl g M CARPENTER "B

MANUFACTU urr

OF VIRST
B, Pawtacket, B

cl \-5 TAPS AND

OTIS sz,

BRO%,
No. 348 BROADWAY "NEW Y ?

BOILERS

ENGINES awn

‘\(.I\F}M 8 SITUATION WANTED, — A
J Licutenant Colonel of Engineers of the Fresch
technlc Bchool, late Chtef En
l.al road Company, desires an engineer’s position in the
United States or to g0 abroad. Is competent for the
nighest grade of work, but will accept any situstion for
the present, at very low wages Iu-l testimoniala for-
nlshed Address Amistant Comptroller, Emigrants”

Savings luuk \r- b ) un cny
’ Pleture sent free! An
The TOH Ga . mﬁ““.r" m' 50 objectis to

find! Address, with stamp, £. C. ABREY, nnﬂuu .Y

NEW DEPARTURE ""q
---;n.um"";'a m =2
STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Raffert

flnu for sale at :mu, redoced prices: One 1& one
AXIA (sawmnlil), one 12xi4, one 11x34, one 10X, one &ﬂ).
one 7116, one 5x10 oo Iex-. one ¥xi2, portable one 8x16,
doubls holsting: all first class and nnurrly new. Aho
various sises and kinds of Bollers. I will also furnish

cincations and estimates for all Kinds of rope and bag-

muhlncry Send for dm.’rlp(l\f <Lr§uluud price.
0
10 Barciay St., New iovk. or Paterson, N.J.

RON BRIDGE BL’ILDI.\(: A complete de-

scription, with dimensions, wo rkl:&dntmgn. asd
&_rnpccuru of Glrard Avenue Bridge tladelphbls

Ith foundations of Kt" Trn engravings. Price 0
cents. Coutatned ia Nos. ., and {of SCIENTIFIC
AMERICAN SUPPLEMENT, 19 cents percopy. To be
had at this office. and of all news agests.

ineer of s State and &

OYFUL Sxws for Boy» and Gt
Young sad Old! A NEW

\ ENTION just pateated for them!
Fret N.wln Scroll hnwin!
'l'-rnlnn ng.hﬂlllnc.(-rﬁn -
ing, Pollshing ! . Al 1- one Cabi-

net the, on

Price from 85 to ") For Pamphilct.

dress EPHEAIM Biueb" N
PATENT SCROLL SAWS,
Our speclalty Is Scroll and Bapd Saws. Over 30 M -

chines {2 use. \l'PFqul‘ TO ALL AND LESS PRICE
CORD

ESMAN, EGAN & C0,
Cor. 2nd & Ueotral Ave., Clhcinnati, O.

BEAN'S FRICTION CLUTCH,
The Best on the Globe,

Universally adopted by ROLLING MILLS,
No breakage of Gear or Machinery, None other can
welgh the

P()\\
th'l‘\ P{,I-.\ ATORS
BIE & C€O..
New Ilnven. Coun.

OR ALL hl\[h OF MACHINERY ~
- HILLS, 3 Cortlandt 8¢

~-Apply to
Kr\v York

Steel Castings,

From ¥ to 10,000 [bs,. welght. An Invaluable substitute
forexpensive forgings, or for malieable tron castings re-
qulrin‘ great strength. Send for clrruln- A'N price 1ist
to CHESTER STEEL CASTING C ¥ E-
Ll\ STREET, Pllll..\l)l.l PHI. \ l'\.

HE CENTENNTAL INTERNATIONAL EX.
HIBITION OF 180, ~The fall History and Progress
of the Exhibition, maps of the grounds, engravings of
the bulldings, news and accounts of all the most potable
uhluu are given weekly In the SCIENTIFIC AMERI-
AN Nl PILEMENT. erws, 85 for the year; stugle co-
plc'- 10 ots, To be haid at this ofice, and of All news agonts,
All the back numbers, from the commencement on Jat-
uary 1, I¥96, can be had. Those who desire to POSMORS &
complete and splendid [lustrated Kecond of the Centen-
nial Kxposition, should have the SCIENTIFIC AMERI.
CAN BUI'PLEMENT,

JARVARD UNIVERSITY DENTAL
LN Il\ml The next L(-r of thils school degins
under the slan, Sept, 159, and ends June 23
INTT, With & recess of one week at Christmas and anot
fn February. The teaching Is consecutive through »
course of two years, the fostruction of one year not
bolng repeated In the next; that of the fArst year belng
fdentical with that of the Harvard Modical School and
by the same Professors, By this plan, the amount of
tnstruction given {sdouble that of sy other strietly den-
tal school, and at slightly increased cost.  For Infirma-
tion, address THOMAS H. CHANDLER, Dean, 2 Tre-
mont Btreet, l\ouon. Nnu

Stnhs FllBS Tunls& Steel.

Jowelers' and
Athes, Chucks,
Heam + Morse

‘o0ls of all Kinds

metical workmen, Huo-

berts* French -vr) I‘-xn'r. Grooet's

sSwiss Flles, ete. Agent

for the \huunxl l)rln Lhurk Best and
cheapest ln the market, Price $5.00,
Je | \. MONTHOMERY,

1 \’n tan St New York.

SHAFTS PULLEYS HANGERS

or

COUPLINGS ETC

Iu Stock, and for Sale by
WILLIAM SKLLERS & CO.,
Pulladelphia, and 7 Liberty 8., Now York.
Price lists and pamphlots on application,

1 BLAKE'S PATENT
Stone and Ore Breaker

\:ru-n o lll uu-l and Urittle Substances to
Als0, any Kind of

» .
bmxl lut l I COXURKRTR, &0,
Addreas n‘?fiuﬂmu ER CO.,
Neow u.von. Coan,

A MONTH-AKoONI waDteQ sverys
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Advertisements,
L R R RO 1Y I LT

Bnpravings may Aead advertitements at the same rate
ver line. dy measurement, ax the letter press, Ad-
pertisemenis must be received at publication ofice ar
sariy as Fraday morning o appear in sext isue,

CELEBRATED FOOT LATHES

Foot Power, Back-geared Screw
Latlies, Small and an Power Plan-
ors for Metal, Small Goar Cutters,
B‘Ildo-mu.l\u'll Machino for Lathes,
Foot Scroll Saws, lght and heavy,
Foot Clrcular Saws.

Sond for Hlustrated Catalogues.
N. H. BALDWIN Laconfa, N. H

Cnmmdn-Sense Rockers and

Chairs.

Comfort
o will
eat.

Send stam
for Illustrat
Price List to
F.A SIXCLAIR,

Mottville,
N.Y.

fnnd

Address JOHN A. ROEBLING'S SONS, Manufactur-
ors, Trenton, N. J., or 117 Liberty St., New York.
Wheels and lknpr for conveying power long distances.
Send for Circular.

OMPRESSED AIR MOTIVE POWER.d”—For
foulars of the most recent practice, send 20 cents
ror sELRNHIFIC AMERICAN SURPLRMIE, won }
2, con ) CngTAVIngs As
“Lnlr"\,ocomod\-:n pow in use in St. Gothard emnd
Works, with dimensions. ete.

[ESTABLISHED 1846.]

Mum & (:n.’gatem Ofices.

The Oldest Agency for Soliciting Patents In the
United SNtates.

IEIRTY YEARS' EXPERIENCB.

MORE PATENTS bsve been secured through this
aZency, At home snd abrosd, than through say other in
the world. ¥

They joy s thelr s corpe of the most ex-
perfenced mes sa examiners, specification writers, and
draftsmen that can be found, msny of whom Dbave been
selected from the ranks of the Patent Office.

SIXTY THOUSAND iaventors bsve svalled them-
seives of Muno & Co."s services 1o examining thelr in-
vestions and p ing thetr p

MUKS & CO., In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine In-
ventions, confer with inventors, prepare drawinogs, spe-
cit and d to ling applications
= the Pstent Ofice, psying the government fees, and
waich esch case step by step while pending before the ex-
sminer. Thuis is done througd thelr branch office, corner
F and Tth streets, Washingion. They slso prepare and
fie caveats, procure design patenta, trademarks, and re-

1 asges, stiend 1o rejected cases (prepared by the inventor
or other sttorneys), procure copyrights, sttend to loter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of pstents, and, ia fact, sttend to
every braned of patent business both (n this and io for-
eigs countries.

A specisl notice {s made 1a the SCIENTIFIC AMERI-
CAN of il laventions pstented through this agency, with
the name xnd residence of the patentee. Patents are of-
ten sold, in part or whole, L0 persons sttracted to the in-
vestion by such notice.

Patents obtained io Cansda, England, France,Beigium,
Germany, Ecssla, Prowmis, Spaln, Portugal, the Britiab
Colonies, and all other countries where patenta are
granted, st prices greatly reduced from former rates.
Send for pamphilet pertalning specially to forelgn patenta,
which states the cost,time granted,and the requirements
Gr esch country.

Coples of Patents.

Persons desiriog any patest iseued from 183 1o Novem-
ber 3, 1995, can be supplied with official coples st res-
sonable cost, the price depending upon the exteat of
drawings atd length of specifications.

Auy psteat lassned since November 77, 1687, at which
time the Pstent Office commenced printing the drawings
sod specifiostions, msy be had by remitting tothis of-
Gee §1.

A copy of the clalms of any pstent laaued slnce 183 will
oe furnished for §3.

When ordering coples, plesse to remit £or the same s
above, and scate name of patentes, title of Invention,
and date of patent.

A psmpnlet; contalping full directions for obtsining
United Siates patects sent free A hasdsomely
bound Eeference Book, gilt edges, contains 140 pages
sod WALy engraviogs and tables important 1o eYery pat-
entes And mechanic, and 1o & useful bhandbook of refsy
ence for everybody. Frice & cents, matled free.

Address
MUKN & CoO.,
Pulitsbers SCIENTIFIC AMERICAN,
37 Park Row, N, Y.
Baaxcx Orrion—~Corner ¥ and 7th sireets. Wash-
sgton, D. C

Scientific

ROCK-DRILLIAI&(,} MACHINE 8
AIR COMPRESSORS,

Manufactured by
BURLEIGH ROCK DRILL CO.,
Sond ror Pamphlot,

Bub .
REYNOLDS & CO,,
145 EAST ST, NEW HAVEN, CT.,
ANUFACTURE
Lron and Steel Set Scrows, Round, Squarg, and Hexagon
Head : Machine and Cap Scrows i Plano, Knob, and Lock
Sorows; Machine, Bridge, and Roof olts, fiolt Ends,
Blanks, Nuts, Washiors, ote,, of every description.
Send for Price List.

ILL STONE DIAMOND DRESSING MA-
CHINES. Simple, effootive, and durablo,  Alsa,
amond-pointed tools for truoing |~:nu-ry Whools, Grind-
stones, Chilled Tron, and Paper Calendoer Rolls, and other
mechanieal purposes.  Also, Diamond Tools, Sawa ‘nn.d
Drills made to order. J. DICKINSON, 0 Nawsau 8t N.Y.

'l‘llI-I NEW FIFTY DOLLAR BACK GEAR, BCREW-
CUTTING FOOT LATHE, BSend for Clreular to
POST & CO,, Clnclnnatl, Ohlo, &

Lawrence Scientific School,
HARVYARD UNIVERSITY.

HIS School provides a four years' course in
En lm‘erlni. leading to the degree of Civil Engl-
neer, or Mining Engineer; and four yeara® courses in
Chemistry, in Natural History, and In Mathematios,
Physics, and Astronomy, eaoh of which leads to the do-
gree of 8 B A large portion of the Instraction In the
same as that given to und\‘r;{mllunlen in the College,
The Unl\'cnltf 18 amply provided with Iaboratorfes, ap-
paratusand collections. Students of the Selentine School
can occupy rooms fn College Bulldings and board at Moe-
morial Hall, Examinations for admission will be held
September 28 and 24, buglnpm‘ ALS A.M, For Informa-
tion, address JAMES W. HARRIS, Secretary.

MANUFAOTURED ONLY DY
D. ARTHUR BROWN & CO. Fisherville, N.H.

| = e o
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“MATERIALS.

£

Roo with the improyed White AAbestos
0 tﬂn""lor sleop ornﬁonuofl 1o al) climates.
sbestos 1 Conting, for 0ld Leaky Koofs.,
ont, pairing Leaks on Roofs.

sbestos 1 1?‘1; ﬂnofrloon. Ironwork, &¢.

re f%( AR, 10T WOOd WOTK . &0, .

er
fiat and round, all sizes.

ermin- { Lining,
for use ndmﬁenﬂ 8
5 Price 4 p'

aiden Lane N.Y,,
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Manuiscturer.

RON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITHY“AIR SPACE” IMPROVEMENT,
Saves 10 to 2 percent. CHALMERS SPENCE Cu.,
Foot E. #th 8t., N. Y.; 132 N. 2nd 8t., St. Louls, Mo.

THREE THINGS IN ONE.
——ie— e
VENTILATION of a Fire Place;
RADIATION of a Stove;
CIRCULATION of a Furnace.

Pure Air and an Even Tempe-
rature thronghout n Room.

“‘Toe CEXTENXIAL'' Annex Maln
Bullding.

THE OFEN STOVE VENTILA-
TING COMPANY, 107 Fulton St.,

— New York
TT0Eaen Prgtee

BrAmS & GIRDERS

"I*HE UNIORN IRON MILLS, Pittsvurgh, Pa.—

The attention of Engincers and Architects is called
to our tmproved Wrought-lron Bears and Girders (pat-
ented), In which the compound welds betweon the stem
and fanges, which have proved so objectionable fn tho old
mode of manufacturing are entirelyavolded. Weare pro-
pared to furnish all sizes st terms as favorable ss can be
obtained elsewhere. For descriptive lithograph, address
Carnegie Brothers & Co.,Unlon [ron Milis, Pittaburgh, Ps.

Todd & Raﬁ"erty Machine Co.

MANUFACTURERS OF
The celebrated Greene Varfable Cat-Off Engtoe, Lowe's
Patent Tubuiar and Flue Boliers, Plsin Siice Valve Sts-
tlonary, Holsting, and Portable Engines, Bollers of all
kinds, Bteam Pumps, Mil Gearing, Shafting, &c., Blik,
Tow Oskum, Bagging Rope, Fiax,and Ilrm;-\luh‘qu,
Agenta for the New Haven Manufactaring Co,'s Machin-
1sb’s Tools, for Judson's Governors and Stop Valves,
Sturtevant Blowers, aond Differential Puliey-Blocks,
WAREHOOMS. 8 LIBERTY STHEET, NEW YOHK.
WORKS, PATERSON, NEW JEHSKY.

PERFECT

NEWSPAPER FILE.

-0~

The Koch Pstent Ve,

OF preserying newspapoers
magarines, and pamnphlets,
1

a4 been recently lmmovr-{

and price reduced, Subscribers (o the BOIENTIFIO AN~
EKICAN and SCIENTIFIO AMERICAN SUPPLEMENT can be
piled for the ;ow price of §1 50 by mall, or $1.35 ot the

» of this paper Heavy board sides; luscription
CBCIENTIVIC AMERICAN,' 1o glit, Necessary for
every ope who wiahies Lo preserve Lhe paper,

e MUNN & Co,

Publishers SQENTIFIC AMERICAN.

Auericamn,

[SEPTEMBER 30, 1876,
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AN nrulo, It pays bost to ndvertine what onoe has to sell
or wishes to purchnst, In papors having tho largest oire
oculation among tho clans of persons Hikoly to be Interosted
Iuthe artiole, Partles having Manufacturing Establiahe«
monts to sell orlease, or who wish Eatlmates made for
Construoting Bridges, Dame, tron Bulldings, Furnaoes,
Heating Apparatus, Stonm Eoglnos, Dollors, Wood and
Iron Working Machinery, Agricultural Implemonts, or

Contracts for Englneering Works of all kinds, will find
that 1t pays to advertise In tho BCIENTIFIC AMERI-

CAN.

The value of the BCIENTIFIC AMERICAN an an nd-
vertising medlum ¢éannot be over-ostimatod It goos
into all the machine and workahops in the country, and

{8 takon atthe prinelpal Hbraries and reading rooms (o
the United States and Europe,

The SCIENTIFIC AMERICAN and SCIENTIFIC
TAMERICAN SUPPLEMENT have a larger clreulation
than all other papers of their kind In the world com-
bined; and at no perfod since the commoencement of the
publication of these papers has the weekly clrculation
been as large as at the present time.

The actual 1ssue of the SCIENTIFIC AMERICAN s
47,500 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 15,000, making the combined
clrculation, 62,500 every week.

If anything 18 wanted {n the mechanical line, advertise
for It In the SCIENTIFIC AMERICAN.

If one hasn patent or machinery to sell, advertise in
the SCIENTIFIC AMERICAN.

Ifany one s exhibiting at the Centennial, it will pay
them to advertise where they may be found,

For rates, see the first column of the lagt pageof this
paper.

05

The Supplement.

Next to the SCIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the Iargest cir-
culation of any paper of {ts class published. The SUP-
PLEMENT !8 a distinct publieation from the SCIEN-
TIFIC AMERICAN, and has a large circulstion other
than among the subscribers of the regular edition.
Termu for advertising are very low, as follows:

Back Page, tinted cover. . ..35¢. a line EACH

Insidepage ................25c. aline| INSERTION.
Discount for large space, and to quarterly advertisors.
Address the publishers,

Munn & Co.,

37 Park Row, New York.

Brayton Reaay Motor.

It has no boller, s safe, economical, started by any
ono In one minute, es space, and gives an
unsurpassed y, re power. Address

Penna. Ready Motor Co.,

132 N. 3d Philadelphla, Pa,

Working Models

And Experimental Machinery, Metal of Wood, made Lo
| orderdy.. . o d. F. ER, & Center $t., N. ¥.

Lathes, Planers, Is,

Gear & Bolt Cutters a%mm
HANDASYDE'S COMPOSITION

: Fo‘ the Re ov?l %nd Preaentlon of
ncrustation in Steam Bollers.
Used by the principal Raflroads, Coal Mines, and Gene-
ral Manufacturers {n Great Britain and Ireland Satis-
faction teed. The best and cheapest in the mar-
ket. Send for circulars and testimonials.
G. C. CAMPBE AGENT,
24 Broadway, New York.

Stone Channeling

OoR
Quarrying Machine,

WARDWELL PATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER (0, RUTLAND, VT.
BOLE PROFRIETONS AND MANUFAOTURKRS.

¥ Three Machinesnt Phila
Anuoxe No. 2, Machinery |

I OGERS' TANNATE OF SODA BOILER
SCALE FHEVEXNTIVE.
JOS, G. BOGKERS & CO,, Madison, Ind.
£~ Send for book on Boller Incrustation,

Portland and Keene’s Cement.
From the best London Manhfaoturers, For sala by

JAMES DHAND, » Deckman 8t New York,
A Practical Treatise on Coment furnishod for 3 conia.

" Niagara
e SteamPumpWorks
EATADLIAMRD 1508,

CHARLES I, HARDICK,
Neoe. 283 Adames Nirenodl,
BROOKLYN, N. Y,

hin Exhibition,
!

The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

GEO, PLACE, Gon'l, Agent for N. Y. ¢ity and State,

Machinists’ Tools.

New and IMPFROVED PATTERNS.
Band for ney/ Hlostratod catalogue.

Lathes, Planers, Drills, &e.
NEW HAVEN MANUFACTURING ©0O.
e oo e New HaYny Gab:
M, SELIG JUNIOKR, & CO.,
Importers of American Machinery, Tooln, Agricnlturs
Implomonts, Wholosale snd Export Hardware and Ma-
chinory Morchants, Kat'd 1866,

LONDON, ENOLAND, and BERLIN, GenMAxY.

PORTLAND CEMENT

ROMAN & KEENK'S, For Walks, Claterns. Founda-
tons, Btablos,Collars, Bridges, Reseryolrs, Breweries, oto
Remit 10 conta for Practieal Treatise on Coments,

8. L, Mexouaxnt & Co., 76 South t. New York,
For the Best and ¢

oR0r Eazasps, LI AL T

DROP PRESSES Mnnm,n'u'wr.. ('o;n;. 2,

ﬁOGARDUS' PATENT UNIVERSAL ECCEN-
U

TRIC MILLS—For grindiug Bones, Ores, S8and, Old
cibles, Fire Clay, Guanos, Ol Cake, Focd.dom.
Corn and Cob, To acco, Snuff, Sugar, Salta, Hoots,
Smcel. Coffee, Cocoanut, Flaxsced, Asbhestos, Mics
etc., and whatever cannot be ground by other mills,
Also for Paints, Printers’ Inks, Pasts Hiacking, ete,
JOHN W. THOMSON, successor to JAMES BROGAR-
DU8 corner of White and Fim Sta.. New Yore
DAMPER AXD LEVERS

REGULATORS BEST GAGE COCKS, "

MURRILL & KEIZER, 44 Holliday St., Balt.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B. FRANELIK, V. Pres’t.  J. I ALLEN, Pras’L
J. B. PIERCE, 7.

NOYES
orks

are mew 1o the United sm$. They make Burr

B O o Aprinty
. Wal cols, ey® aD O y
adsptad to four mills. Send for Wo‘u% &

J.T. NOYE & SON, Buffalo, N. ¥

OF THE

SCIENTIFIC AMERICAN,

FOR 18576,
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES.

The publishers of the SCIENTTFIC AMERICAN
beg to announce that on the first day of July,
1876, a new volume commenoced. It will continue
to be the aim of the publishers to render the con
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manvfacturer.

No person engaged In any of the mechanical pur-
guits should think of dolng without the SCIEN-
TIF10 AMERICAN, Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
m’;:c SCIENTIFIO AMERICAN is devoted to the
intorests of Popular Science, the Mechanic Arts,
Manufaoctures, Inventions, Agriculture,Commerce
and the industrial pursuits genorally; and it is val-
uable and instruotive not only in the Workshop
and Manufsctory, but also in the Household, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Recelpts, and Sugges-
tions and Advioce, by Practical Writers, for Work-
(ng Men und Bmployers, in all the various arts.
TERMS OF SUBSCRIPTION — POSTAGE
PAID BY US

One copy Solentific American, one year ‘? 0
One oo:; Scfentific American, six mounths. ,§8
Ono copy Sclentific American,threomonths 1
One copy Sclentific American and one copy
Scfentific Amerioan Supplement, both
for one yoar, post- 7.00
The Sclentific American Supplement.
A woekly paper, uniform in sizo with the Soiex-
TIVIO AMERICAN, but & distinet publication, It
contains working drawings of enginoering works,
and elaborate troatises on overy branoch of Sclence
and Mochanics, by eminent writers, at home and
abrosd. An {llustrated cover protects the band-
somely printed sheets.  Price, $5.00 per annum
Single coplos 10 oconts.

Romit by postal order, druft, or oxpros.
Address all letters and make all Post Oftice or-
dors and drafts payable to

MUNN & CO.,

37 PARLK ROW, NEW YORK.
TuE “ gelentific Amerioan" h,rnnud with

THAS. ENEL JORNSON & CO'S INK. and
wmmnu., Fhlladelphia, .Gol} LN ;cv ork
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A BOOKBINDER'S SEWING MACHINE.

The Singer Manufacturing Company have recently adap
ted the principle of their sewing machine to the stitching
of books and pamphlets; and we publish herewith an en
graving of the book-sewing machine, in which all the parts
are ropresented with such clearness that little explanation
in necessary. The shects of printed paper are first folded
and then passed into the machine in suocession. The attach-
ment for effecting this is shown in our illustration; and it
stitches the sheets, feeds them forward, cuts the thread,
and conducts the sheets along downwardly inclined guides,
#0 that they fall between two rolls, whick fold and smooth
them. The ma.
chine is capable of
stitching sheets of
sny size or thick-
noss ; and how
over thickly the
sheets may be
folded, the rollers
will give thoem
the proper press
ure, being united
by an elastic con-
nection which al-
Jlows all thick-
nosses  to  pass
through under
their pressure.

The machine
stitches the sheots
with great rapidi.
ty; and as each
sheet 1s stitched
separately, tho
binder can get the
sheets ready for
binding as fast as
they come from
the printer, the
sheets being . fter-
wards collated for
insertion in the
covers, Much time
is saved by this
method, as every
one fawiliar with
bookbinding will
whknowledge; and
the separate
threads to the
sheets insure elas-
ticity to the back,
which allows the
book to open easi-
ly, and so contri-
butes in an impor-
tant degree to the
durability of the
binding.

——
New Pavement,

A new kind of
pavement has re.
cently been laid in
Newgate street,
London; it has not
been used for any
rond way previous-
ly. About 300 su-
perficial yards
have been laid
down at the west
end of Newgate
street, The follow-
Ing is the engi-
neer's report on
the material : ** That the asphalt is stated to be composed of
85 per cent of fine ground granite and 15 per cont bitumaon;
that it is & material free from slipperiness and not affected
It is laid in & heated, somi-fluid condi
upon a foundation of Portland co

by the atmosphere,
tlon, two inches thick
ment concrete nine inches thick.”
et E >y
Construction of Petroleum Tunkw,

ﬁlnrugl- tanks, whether built by priviato voterprise or
constructed in the interests of the pipe lines, aro nocossnrily
They must needs be of gome such material in or
der to resist tne pressure of enormous quantitios of fluid in
tonded to be stored within them, Their contents vary all
the way from 8,000 or9,000 to 25,000 barrels of 42 gallons
euch, These tanks wre constructed of heavy lron, riveted

of iron.

wgether and made flaid tight in the usual boiler fashion,
The first step, after the bed has been made by carefully
compacting and leveling the ground on which the tank will
rest, is to lay out the sheets which are to constitute the bot
tom on wooden horses properly arranged io the bed. These
bottoms are then riveted together until a vast iron disk of
the required dinmeteris produced : the diameter in the case
of u 20,000 barrel tank, for Instance, being about 80 feot,
It is calculated in a rongh way that the bottom of the tank,
with the first ring of siding attached, is chargeable with
half the cost of the whole tank. This first ring is attached
to the bottom by means of & pumber of L-shaped pieces, to

THE SINGER BOOK-SEWING MACHINE,

which these parts nre respootively riveted, The remaining
rings are attnchied or bullt up in the usual bollor fashion,
At the propor time the wooden bases are withdrawn ; and by
muans of Juok scrows or some similar device, the tank is let
down upon its earthen bod, The roof is either of iron orof
wood, Iron roofs are somoetimes constructed of something
akin to ordinary roofing metal, properly supported by a
framo within, if the tank bo small; but if it be large, the
roof In genernlly constructed of heavier sheets, rivoted to-
gothor, The vast majority of tanks have woodon roofs,
Outof 86 oxamined recontly, only 18 had Iron tops, Wooden
roofs are generally tarred and graveled.  Sometimes, in-
stead of being flush with the top of the tank, they are set
gomo inches below it, forming a water top intended to hold
Sometimes they are covered with earth, in which

wator,

vagrant grass soeds taking root,the roof presenting somewhat
the appearance of turf. Theseare the earth tops

Every roof has a manhole, generally upon the principle
of an ordinary house scuttle, It affords access to the inte-
rior of the tank for cleansing and other purposes. There
is a supply pipe which runs up the side of the tank and en.
ters at the top, near the manhole. About an inch or so
above the bottom, one or more drawing-off pipes are insert-
ed. Access tothe roof is secured by & wooden ladder or
steps; these aro generally permanent attachments. Across
the roof, be it of wood or iron, s slatted or cleated wooden
walk is provided, so that the roof may not be injured by
being trodden up-
on. Sometimes, If
tanks are near to-
gether, their roofs
are connected by
wooden bridges or
plank ways, that
easy access may be
had toall. Some-
times the base of
tank is earthed up
for three or four
feet with sloping
banks of gravel.

Sometimes &
trench two feet in
depth isdug aboat
the base, with an
opening towards
the downwards
slope of land.
When the tank is
completed, it is
subjected toan hy-
draalic test; water
to its full capacity
is pumped in; and
if the tank bears
this strain with-
out eitherbursting
or leaking, it will
of course with.-
stand the pressure
of an equal quan.
tity of oil. Ocea
sionally the water
pressure proves
too strong, parti.
cularly if the iron
has not been of a
good quality, The
tank, now comple-
ted, receives its
contents through
the supply pipe
the oil coming
through, it may
be, miles of piping,
either direct from
the wells or from
other tanks or
from barges laden
with the oil in
bulk. In this way
the oil-producing
country is thread-
od with countless
miles of piping,
sometimes above
ground, sometimes
on or beneath its
surface, and some-
times in the beds
of rivers.

Some tanks are
on the tops, othors on the sides or In the hearts of moun-
tains, others at their base. Somotimes they cluster to-
gethor in particular localities by the dozen. Frequent-
ly we find knots of tanks, only from five to ten feet
apart : honco all morally cortain of destruction by the fire
that selzes upon any one of them, On the other hand, where
wisor foresight has provailed—as on the Anchor Farm,
Chestnut HilLopposite Parker's—It is made obligatory upon
tank ownors to build at loast 200 feot apart. Thero are
twolve tanks upon the sammit of this hill. At Mount
Nebo, just south of Parker, thero are ten tanks soparated
by distances varying from 100 to 150 foot; while at Montrose
thero aro ten now tanks being bullt on the river bank, sopara-

ted from cach other by only fifty to seventy-five feet.— W,
S. Newall,
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 Scientific Qmerican,

PROFESSOR HUXLEY'S LECTURES IN AMERICA.
Daring Professor Huxley’s recent brief sojourn in America,
he delivered three lectures (the only scientific discourses given
.I;‘{ him in this country) on ““The Theory of Evolution.”

oy were spoken at Chickering Hall in this ecity, on the
evenings of September 18, 20, and 29, before large and sp-
preciative audiences,

There was ashade of disappointment visible on the faces of
not a few of Professor Huxley's hearers as they left the hall at
the close of his first lecture. It had not been at all what they
had come to hear. The absurd reports which certain of the
daily newspapers had circulated with regard to Professor
Huxley's attitude toward religion had led many to anticipate
something startling.  As the ““arch enemy of Christianity,”
he could not do otherwise than run a-muck with Genesis,
and say things very offensive to the orthodox. So, when the
speaker finished his calm, straightforward, logical, and per-
fectly reasonable review of the three conflicting theories of
the origin of animal forms, a discourse in which there had
been no exciting language and no effort to say smart things,
they were disappointed,and inclinedto blame him fornot being
the sort of man they had come to see, Others, unable through
lack of a knowledge of the subject in hand to appreciate the
masterly manner in which Professor Huxley clove to the
heart of the matter, and quietly took possession of the much
contested field, missed the real point of the lecture, and came
away half persuaded that somehow they had been imposed
upon. Anybody, they complained, could have said the same,
and more than one popular speaker known to the American
platform could have ssid it more eloquently. Still another
class, and that, we fear, not a small one, shared the disap-
pointment, namely, those who had but a vague idea of the
scope and purport of geological evidence, and no idea at all
of the enormous mass of facts bearing directly or indirectly
on the theory of evolution, who yet expected to be told, in
course of an hour, precisely how everything came about.
Judging from remarks we overheard among the retiring au-
dience, more than one of this class must have come away
feeling that the lecture had been altogether different from
what it ought to have been.

To those, however,who understood the situation of affairs,
and were prepared to appreciate the beauty and succass of
the method which Professor Huxley chose for clearing the
way for an unobstructed view of the evidence bearing on the
problems of evolution, to beset forth in succeeding lectures,

2ss | the first evening’s discourse was as satisfactory as an intro-
2% | ductory lecture well could be. Particularly happy was the

cornering of the Biblical theory of creation in ** Paradise
Lost." There the creation of living things is described pre-
cisely as all men read it in Genesis before geological revela-
tions compelled theologians to vary their interpretation of
of the Seriptures, as occasion might require. The ntter in-
consistency of the “ Miltonic hypothesis,” tested by the geo-
logical record, both as regards the manner and the order of
the origination of plants and animals, was shown most
conclusively; but the lecturer declined to commit himself in
any way by calling that view of creation the Biblical view,
It was true that Milton's account of the six days of creation
was considered to be in perfect accordance with Genesis, by
all Biblical scholars of his day, and for nearly two centuries
thereafter. It was true that that interpretation had most
likely been taught as seriptural, in childhood, to everyone
of hishearers, But Professor Huxley would not for a mo-
ment venture to say that it could properly be called the Bib-
lical doctrine. *

In the first place, it was not his business to say what the
Hebrew text contained, or what it did not, and in the second
place, were he to say that this was the Biblioal hypothesis, he
would be met by the authority of many eminent divines, to
say nothing of men of Science, who in recont times have de-
nied that this doctrine is to be found in Genesis at all. Bach
finds in the Biblical record just what he requires to make it
harmonize with his particular scheme of goology : day may
mean tweonty-four hours, or & period as long as convenience
requires; the creation of a species may be direct and im-
mediate, or, according to the same record, the species may
have been evolved from simpler rudiments by natural pro-
cesses, lasting millions of years. When the accrodited inter-
proters of Seripture could come to any agreoment with re-
gard to what the Biblical account really meant, it would be
time enough to compare Genesis with geology : meantime
*“a porson who i not a Hebrew scholar can only stand by
and admire the marvelous flexibility of a language which
admits of such diverse interpretations.” The applause
which followed this remsrk was evidence enough that the
majority of the audience were In sympathy with the speak-
or.

The second lecture was devoted to the consideration of
two lines of geological evidence, the first including such
facts as are neutral, which neither help evolution nor are
inconsistent with it; and the second, those faots which give
strong probability to the theory but do not prove it. A
third line of evidence—that which, being as complete as any
we can hope to obtain on such n subject, and entirely in
favor of evolution, may fairly be called demonstrative of
evolution—was reserved for the third and lust lecture.

Historieally important among noutral facts are those which
led Cuvier to pronounes against the theory of evolution as
propsunded by Lamarck. The French expedition to Egypt
had brought from that country the mummied remains of
many animals, oammals, birds, and reptiles, Cavier argued
that, if evolutien were true, the Egyptian remains, which
ware cortalnly throe or four thousand yoars old, ought to be
moasurably unlike the birds, erocodiles, and so on, now in.
habiting the valley of the Nile, He found on close examina.

tion that threo or four thousand yoars had brought no lm-
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portant change to the animal forms of that region, and ae.
cepted the evidence as conclusive against the dootrine of
Lamarck. The progress of research since Cuvier's time has
furnished far stronger cases than those which he drow from
the mummified bodies of Egyptian animals, As we work
our way through the geological record, we find at every age,
even the remotest,animal forms scarcely distingaishable from
those which now exist. We also find great groups of ani.
mals, like the reptiles of the mesozoic period, abounding in
vast numbers in strata representing periods of immense du.
ration, yet presenting no important modification from first
to last. Facts like these are often cited as fatal to the theory
of evolution; but they are not at all in conflict with an intelli.
gent view of that theory, though they are “fatal to any
form of the doctrine of evolution which supposes an intrinsie
necessity,on the part of animal forms which once come into
existence, to undergo modification; and they are still more
distinctly opposed to any view which should lead to the be-
lief that modification in the different types of animal and
vegetable life goes on equally and evenly.” There isa mani-
fest tendency on the part of living forms to vary; but
whether such variations persist and accumulate, or die out
sooner or later, depends altogether upon surrounding condi-
ditions. The persistence of old forms simply shows that
they are better fitted for the conditions under which they
flourish than any modifications ef those forms have been; and
that, since their origin, the earth has not failed to furnish
somewhere just such conditions. Facts of such a character,
and they are numerous, furnish no objection to evolution,
nor any support to it; they are simply neuatral, though per-
fectly capable of being interpreted in consistency with it.

Of like nature are the numerous facts showing the appar-
ently sudden origin of forms, like the permian lizards,
with no trace of antecedent forms. Such facts would be
fatal to the evolutionary theory, if the geological record as
it stands were complete. But the exceeding incompleteness
of the record is a necessary condition from the manner of
its formation; and besides, there is abundant evidence of
enormous gaps. A striking illustration was furnished by
the Brontozoum tracks in the sandswnpes of Connecticut—
the only vestiges thus far discovered, or likely to be dis-
covered, of the numerous and varied order of (probably)
reptilian life which for a long period inhabited the shores
of the ancient sea which existed there. That we haveeven
so much as a footprint to hint of that mysterious horizon of
life depends on the purely accidental circumstance that the
sand, since hardened into rock, was accumulating under
conditions which allowed the tracks to be preserved.

Much more interesting, on the whole, was the evidence
in favor of evolution derived from transitional forms, or,
more correvtly, forms standing between groups now distines,
and partaking of the characteristics of each. For the most
part,the evidence of this sort was drawn from recent discov-
eries tending to fill up one of the largest gsps in existing
animate nature, that between reptiles and birds, and hint-
ing how the evolution of birds from reptiles may have ta-
ken place. The evidence embraced an array of facts, of a
fresh and intensely interesting character, relating to the
archeopteryx, n feathered animal, bird-like in most respects,
but having clawed wings and & reptilian vertebral column,
prolonged into a long slender tail fringed with feathers: to
Hesperornis regalis, ngrebe-like bird six feet bigh, with a
long jaw thickly set with teeth; to ickthyornis dispar, a
still more reptilian bird, with teeth in distinct sockets; and
to the bird-like modifications of dinosaurian reptiles, culmi-
nating in the compuognathus longipes, a type, possibly,of the
reptilian bipeds which made the mysterious tracks found in
Connecticut and in similar strata in England.

The third and final lecture was begun by pointing out an
element of weakness in the evidence presented in the pre-
ceding lecture. It was true the mesozoic rocks furnished
fossil forms so completely bridging over the gaps between
reptiles and birds that it would be very hard to say where
the reptile ends and the bird begins. It was true that evi-
dence of that sort is far weightier than that upon which
men undertake to say they believe many important proposi-
tions. But it could not be considered demonstrative evi:
dence, forthe reason that the intermedinte forms were found
in contomporancous deposits, whereas the requirements of
demonstration demand that the gradations between one
group of animals and another should appear in such order
as they must have followed if they had constituted & sue-
cession of stages, in time, of the development of the form at
which they ultimately arrive. Such demonstrative evidonco
bas been obtained in late yoars in considerable and continu-
ally increasing quantity. Indeed it is somewhat surprising
how large is the quantity of that evidence and how satisfac:
tory is its nature, when we consider the oxacting character
of the condition of its preservation and discovery. As an
illustration of that kind of e;wm. the ‘:lheoml:- with

rdto the of the horse were choson as wpecial-
mppmprlnmm attention of & popular audience, The
rendors of the SCIENTIFIO AMERIOAN are alroady familiar
with the geologleal evidenceon thix polnt, ax set forth in
the article entitled * The Genesls of tho Horwe,” in No. 16,
volume XXX. The long and admirably sustained argument
of Professor Huxley will be found in a full report of the
threo lecturos in the currentissuos of the BOOENTIFIC AMERL
CAN BUFFLEMENT,

Having traced at great length the evolution of the horse
from the four-toed horse-like creature of the cocens poriod,
and showed that the history of the horse, as recorded in
tortinry strata, ls procisely that which conld hﬂlmm

are

dicted from n knowledge of the principles of e \
lecturer said : ““If that is not sclentific proof, theu tl
no Inductive conolusions which ean be sald to be
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* And the doctrine of ovolution at the present time rests upon

‘a8 socure & foundation as

1 the Copernican of the mo-
tions of the bodies.” o
' hm. the speaker took the precaution to observe that
his purposoe had not been to enable thoso who had not made
s stady of theso subjects to leave the room in a condition
qualified to decide upon the validity or the invalidity of the
hypothesis of evolution, but to put before them the prinei.
ples by which all such hypotheses must bo judged, and to
make apparent the nature of the evidence and the sort of
which is to be expected and may be obtained from
it: and he should consider that he had done his hearers the
greatest sorvice it was in his power to do, if he had con-
vinced them that the question under discussion was not one
to be doalt with by rhetorical flourishes or by loose and su-
perficial talk, but one that requires the keenest attention of
the trained intellect and the patience of the most accurate

—— N —
A SERMON PREACHED BY THE MICROSCOPE.

The mineral polishing powder lately brought into use
under the name of electro.silicon consists, as shown by the
microscope, entirely of silicious or flint shellsof the diato-
mace, species epidisous, each shell being o flat disk. We
recently measured their dinmeters and found them to aver-
age y3'sy inch,while the thickness was ;!5 5 inch. There-
fore, when piled up like coin (and in this way they appear
in the mineral), 8,000 of these are one inch thick; whilea
square inch can contain more than 2000x2000, or over
4,000,000,such disks; and the number present in every cubic
inch is thus more than 8000x4,000,000,0r over 32,000,000,000.
‘When we consider that the thickness of the depositin Nevada,
where this mineral is found,is reckoned in hundreds of feet,
and the length by hundreds of miles, we can only be struck
by the immensity of the organic creative power with which
the atoms of matter are endowed, a power which forms these
atom-like objects, in regular shape and in numbers to be
counted,not by millions of millions, but by countless myriads.
Not this alone: but this power also ornaments most of the
species in the most tasteful and intricate manner: an ornpa-
mentation which is revealed only by the most powerful mi-
croscope.

‘When we were once visiting the cathedral of Strasbourg,

Germany, an architect in our company made the remark
that the artisans who cut the ornamental stones had ex-
pended just as much care in giving the utmost finish to
the highest partsat the top of the spire, where scarcely ever
any one had & chance to admire their admirable workman-
ship, as to every part of the cathedral below, where it is
daily seen*by the worshippers. *‘ But,” said our friend,
““those men labored not so much for their wages as they do
now a days (often trying to cheat in the value of their work
when they have a chance); bat in those good old times, every
urtisan labored for the glory of God; it was a species of re-
ligious enthusiasm which induced them to finish their work
there a8 conscientiously as anywhere else, although it could
only be seen by God."

Considering the discoveries of the exquisite ornamental
finish of those little objects belonging to the hundreds of
species of diatomace®, what is more natural than that the
religious enthusiasm of the medimval church builders is
taking hold of the microscopists of our day, who really are
ennbled to ses what (God wrought thousands of centuries be-
fore it could be seen by any human creature? And these won-
ders have waited through all these ages before the fact
could be appreciated and acknowledged; that the creative
power is infinitely great, even in the infinitely small

—_—— ——eatre— ——  —

WHY IS THE SEA SBALT!

According to Professor Chapman, of Univeraity College,
Toronto, the object of the sulting of sca water 18 to regulate
evaporation (see page 08, current volume), This suggostion
does not soswer the question: why, or by what cause, the
sea bocame 50 salt; but it assumes to tell us wherefore or
for what object the sea is salt, The cause of the saltness
should be answered first; and if, after we have ascertained
this, it is proved that the salting accomplishes a secondary
ultimate purpose, the other question arises. But we believe
that o caroful consideration of the Professor's hypothesis
will quickly expose Its fallncy,

In the first place, thon, the sea is salt ws a simple and
necessury consequence of the fact that it must contain all
the soluble matter which the rains have washod out of the
most oxposed portions of the earth's crust, and which the
rivers have carried, and are still carrying, to the ocean, And
us the rivers do not carry water as pure os that which evap-
orates from the sea, because they all, without any excep-

tion, carry various salts in solution, which ean never be
raised from the ocenn by evaporation, the sea has, in the
course of ages, become moroe nnd more salt; snd tho procoss
Iy still going on.  Buch a nioe rogulation of the amount of
wvaporation us the Professor suggests ls quite unnocessary,
uy It 18 woll known that the regions under the Influence of
the evaporation of our large frosh water Inkes aro not much
different in sgricultural value or sanitary conditions from
those under the influence of salt water evaporation, the sole
conditions for agricultural success being, next to the nature
of the soll, o liberal supply of moisture and solar heat;
while Ina sanitary point of view, & moderate supply of both
s more degirable,

We must, howevoer, glve credit to Professor Chapman for
bis experiments; he proved that the amount of evaporation
of freah water, compared with that of salt water under the
same clreumstances, may diffor largely; so that thoe evapora-
becomes less and less, In proportion as the relative amount

of salt leoreases. But we would give this fact an interpre
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tation different from that of the Professor, In the condi.
tion of things preceding the carboniferous era, when the
rivers had not yet dissolved so much saline matter out of the
oxposed earth's surface, nor the rivers carriod it to tho seas,
the ocean necessarily contained much less salt than at pres.
ont; therefore the amount of evaporation must have been
much larger. This condition of things was not favorable to
nnimal existence but it was to vegetable life; and this may
partly explain the excessively luxuriant vegetable growth
which was the parent of our coal deposits,. When in the
course of ages the ocean became more salt, the evaporation
becamo less; the air was not so continually overcharged with
moisture, and was more favorable to animal life. If the
saltness has since increased continually, and the dryness of
the air has augmented in proportion, we must not be sur-
prised that regions of the earth, once fertile and inhabitable,
have become dry deserts. We know this to be the case with
the lands on which Babylon, and Palmym, and other cities,
were situated, which, as well as the whole of Upper Egypt,
Palestine, ete., were formerly more fertile than they now
are, considering the dryness of their atmosphere, In order
to become convinced of the influence of molsture on vegeta-
tion, one needs only to visit the dry highlands of New Mex-
ico and Colorado, and compare the vegetation there with the
moist southern part of Louisiana. If we take the former in
summer, and the latter in winter, 50 as to have the same
temperature in both, the difference will be obvious and re-
markable,

——t -

THE SPONTANEOUS COMBUSTION OF COAL AT SEA.

An intimation of the fearful aggregate of suffering en-
tailed by frequent losses of ships by fire at sea is given in
the fate of the crew of the San Rafael, intelligence of which
has just been received. The San Rafael, of Liverpool, with
a cargo of coals, was bound for Valparaiso: off Cape Horn
she took fire; her crew escaped in three boats, two of which,
with eleven persons, were picked up by a passing vessel af-
ter a period of dreadful suffering. The third disappeared, to
be heard of no more until a party of seal-hunting natives re-
ported to a missionary cruiser the discovery of the remains
of eight men and one woman on a desert island near the
cape, where they had perished with starvation. The instru-
ments and papers found with them proved them to be the
missing members of the San Rafael's crew. The details of
their terrible fate have been given in the daily newspapers :
the occasion of it, namely, the spontaneous combustion of
coal at sea, its causes, and the means that may be sdopted for
preventing such disasters, are what we wish to call atten.
tion to here.

The frequency of such casualties has given rise to many
enquiries by boards of trade and others, who have quite uni-
formly recommended ventilation as the best means of pre-
vention. But experience shows that the more and better the
ships were ventilated, the more frequent were the fires. On
one occasion, four ships were loaded at Newcastle at the
same time, with the same coal, from the same seam. Three
of the ships, bound for Aden, were thoroughly ventilated:
the fourth, for Bombay, was not ventilated at all. They
were each carrying from 1,500 to 2,000 tuns of coal. The
three ventilated ships were totally lost by spontaneous com-
bustion; the fourth brought her cargo safely to port.

Repented occurrences of this sort could not but shake the
faith of shippers and underwriters in the saving efficacy
of ventilation. A royal commission, made up of men like
Dr. Percy and Professor Abel, was thereupon appointed to
enquire into the matter, and their report, recently laid be-
fore Parlinment, amply demonstrates the impolicy of ventil.
ating cargoes of coal, especially for long voyages across the
tropics; and points out elearly the conditions which lead to
spontaneous combustion. Prominent among theso is the
developmont of heat due to chemlieal action, arising from the
oxidation of substances contained In the coal. The best
known of those are the combinations of iron and sulphur
callod iron pyrites. Moisture in the air facilitates this oxi.
dation, which I8 accompanied by the development of heat,
often intense enough to set the coals on fire. Obviously any
increaso of vontilation serves only to increase the vigor of
the chomiecal action, and too often to ensure the destruction
of the vessol, Another source of danger lies in the capacity
of finely divided or porous carbon for absorbing and con-
densing within Its pores large volumes of oxygen and other
gasos, with an attendant developmentof heat; moreover, the
tondency to oxldation, which carbon and certain of its com.
pounds possess, is favored by the condensation of oxygen
within its pores, whereby the closer contact of the carbon
and oxygon particles is promoted. Hence, the developmont
of heat by absorption and the setting up of oxidation oecur

slmultancounly; and as the heat increasos, oxidation pro
coods moro and more energotically until the carbon is heat
od to the lgniting point, The breaking up of the conl be
fore and during shipment, by rough ussge, favors this pro.

conn,
The rinks of spontancous combustion are largely Inoroased

by the length of the voyage and the bulk of the cargo. For
the most part fires occur in vessols carrying over 500 tuns,
bound for the West Coast of South Amerlea, Ban Francisco,

and Asiatic ports beyond the Mediterranean and Black Soas,
Of such shipments four per cent were lost in 1874 and
though they amounted to only 1,181 out of & total of 31,114
conl shipments to foreign ports, more than five sevonths of
the firos oceurred among them, There wore seventy casunl-
tios of the sort in all, of which only ten occurred In ship-
monts to Buropean ports, The excess of fires by spontan.
oous combustion on long voyages seems all the more atrik.
ing whon we contrast the bulk of the European shipmonts—
over ten and & half million tuns of coal—with the shipment
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of less than three million tuns to Asis, Africa, and America.
And, as already remarked, the best ventilated vessels suf-
fered most from these disastors.

Properly the conclusions of the commission are averse to
ventilation in the cargoos of conl ships. They also point
out that cortain coals are intrinsically dangerous for ship-
ment on long voysges: also that it is dangerous to ship
pyritic coals wet, and coals much broken up in mining and
transportation.

In the course of the enquiry, a curious and unexpected cir-
cumstance was revealed, showing the far-reaching effects of
socinl changes and improvements. Arthur Helps would
have been charmed with it. No two things would seem to
to bo more remote and independent of each other than the
incroase of schools among the poor and the increase of fires
at sea : yet the latter seoms in & measure directly due to the
former. In this way: The presence of iron pyrites in coal
i one cause of spontaneous combustion in coal cargoes. At
the mines, boys were formerly employed to pick the ** brassy
lumps " out of the coal. The first effect of the Education
Act was to withdraw those boys from the coal chutes and
send them to school. The pyrites were no longer picked
out; and straightway a remarkable increase occurred in the
burning of coal ships at sea!

o

THE YELLOW FEVER EPIDENIC,

Telegraphic reports from Savannah, on the 23d Septem-
ber, state that over two thousand people are stricken with
yellow fever in that city, and eight thousand more are ap-
pealing to the country for relief and for means of preventing
the spread of the infection. The disease has broken out in
Charleston, and it is feared that it will extend its ravages to
other Southern cities. Several cases have already occurred
in Baltimore., There is a widespread feeling of concern lest,
before the sutumn frosts, the malady will gain s foothold in
the more thickly populated cities of the Middle States. The
probabilities and known features of the disease, however,
all tend to remove, in this last respect, the ground for alarm.
Yellow fever is not contagious from person to person, and
its occurrence serves only to mark the presence of its spe-
cial cause, which is generated outside the human body. The
conditions for its existence must be such as are favorable to
the germs which develope after being received into the sys
tem. The germs, however, are capable of being transported
in infected vessels, clothing, and merchandise, and herein
lies the chief danger, Militating againstthisare the rigid quar-
antine regulations which will be enforced, and the fact that
the first frost to which they are subjected instantly destroys
the organisms. On the other hand the disease, even when
imported out of its indigenoas region, is greatly promoted
by auxiliary causes, such as overcrowding, defective drain-
age, filth, and similar negligence in sanitary precautions, It
will be seen, therefore, that the prevention of the epidemic
is even more in the hands of the people individually thanin
those of the authorities; and the importance of every per-
son assuring himself that his immediate surroundings are
in clean and healthy condition is evident.

We have so frequently pointed out the way to avoid §ith
diseases that it is difficult to write aaything other than re-
petition of previous advice. We have before us the latest
and best work on the subject, *“Filth Discases and their
Prevention,” by Dr. John Simon, F.R.C.S., and beyond all
olse the author states that impure water is the “ chief way
by which filth infections get entry into the human body."
Shallow wells in thickly populated regions, he mentions as
especially dangerous; and wells adjacent to privies and other
filth deposits are the chief means by which enteric fever
spreads in such neighborhoods. Old moldy dust heaps, wet
house refuse awaiting removal, the filth of ill Kept streets,
leaky drains, and traps not gas tight and not freely ventilat-
ed, are other prolific causes of disease. The best disposi-
tion of house rofuse, swill included, is to burn it; and car-
bolie acid, chloride of lime, copperas, and other cheap disin-
fectants should be freely employed in privies, cellars,
stables, and outhouses. Filtering bad water Is of little
avail; where there is none other to be had, bolling with a
lump of charcoal in the vessel is a good precaution,

The suffering in Savannsh is augmented through lack of
money to provide for the care of the sick, and there is an
urgont demand for prompt assistance. Subseriptions are be-
ing raised by many orgunized bodies in this and othor North.
orn citios.  Wo trust that the eall will meot o nost generous
response,  Monoy may be transmitted to Hon, W, I, Wick.
ham, Mayor of Now York city, who will forward it to the
Savannah authorities.  We appeal to all who can afford it
to do something for the sufforers, and to do it at once,

— ——eetre—
Wood Freservatives,

According to observations made on a railroad in Germany,
the proportion of renowals was, with oak aleopers (not
troatod) aftor 12 yonrs of service, 7448 por cent; with oak
sloopors, troatod with ehlorido of sine, after 7 yours, 920
per vunt; with oak slespers, lmpregoated with creosote oil,
after 6 years, 0°00 por cont; with pine sleopers, lupregnated
with chloride of sine, after 7 years of service, 4'46 per cent,
The practice of this railroad, since the year 1870, has been
to employ only oak for sleepors, which are lmprognated
oither with chloride of sine or with ereosote oll,

e—
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Mi. O K. Woon wishes us to state that he Intended to
write that Profossor Aley's clock gained 2§ seconds, not 974
noconds, in his lotter on the walght of u body inside & hol-
low sphore, published on page 106 of our current volume.

—e—
A 0oon neld-proof cement in mndo by mixing a concentrated
solution of silicate of noda with powdored gluss, 1o form a
paste.  This s useful for luting joints in vessals oxposed to

acld fumes
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~ CAR TRUCK FRAME DRILLING MACHINE. e
- We illustrate herewith a special tool manufactured by
Messrs. W. B. Bement & Son, of Philadelphia, Pa., for
drilling at one operation the different holes required in car
truck frames. The frame to be drilled is laid upon the ta-
ble shown, and held there in position, the table, with the
frame plate upon it, being then fed up to the drills. This
table can be raised vithor nutomatically or by hand through
the gearing shown, The drills are mounted on an upper
framo, &t the standard distance apart, and aro driven by
from the coned pul-
leys. The drill spindles slide
in the vertical holders, which
locked in any desired position
by the sot scrows at the ends
of the holders. The drill spin-
dles can be adjusted on the
cross frame to different distan-
ces apart so as to suit different
of car frames. The
tool is well designed ; and
where anumber of frames have
to be drilled to one pattern, it
is a very useful one, and capa-
ble of turning out a great deal
of work —Engineering.
I -
The Moonand the Weather.

A writer in Blackwood's Ma-
gazine derides the popular er-
ror that the moon produces any
effect upon the weather, as
follows:

The notion that the moon ex-
erts an influence on the weath-
er is so deeply rooted that,
notwithstanding all the at-
tacks which have been made
sgainst it, it continues to retain
its hold upon us. And yet
there never was a popular su-
perstition more without s basis
than this one. If the moon
really did possess any power
over the weather, that power
would be exercised in one of
these ways: by reflection of
the sun's rays, by attraction, or
by emanation. No other form
of action is conceivable,

Now, as the brightest light
of a full moon is never equal
in intensity or quality to that
which is reflected towards us by a white cloud on a summer
day, it can scarcely be pretended that the weather is affected
by such a cause. That the moon does exert attraction on
us is manifest—we can see it working in the tides; but
though it can move water it is most unlikely that it can do
the same to air, for the specific gravity of the atmosphereis
so small that there is nothing to be attracted. Laplace cal.
culated that the joint attraction of the sun and moon to-
gether could not stir the atmosphere at a quicker rate than
five miles a day. As for lunar emanations, not n sign of
them has ever been discovered, The ides of an influence
being produced by the moon is, therefore, based on no re.
cognizable cause whatever. Furthermore, it is now distinct-
Iy shown that no variations in weather at all really occur at
the moment of the changes of quarter, any more than at or-
dinary times. Since the establishment of meteorological
stations all over the earth, it has been proved by millions
of observations that there is no simultancousness whatever
between the supposed cause and the supposed effect. The
whole story is fancy and superstition, which has been hand.
ed to us uncontradicted, and which we have accepted as true
becanse our forefathers believed it. The moon exercises no
more influence than herrings do on the government of Swit-
zerland.

The Largest Machine Belt,

The Noew _York |Belting and Packing Company have re.
cently made a rubber belt, 331 foet long and 4 feet wido,
welghing 2 tuny, for use in the New York Central and Hud-
son River Kallroad Company’s elevator at foot of 60th street,
North river, in this city. The driving power to be earried
by this belt is estimated at 500 horses, It is believed to be
the largest belt ever made,

Wooden Spoons,

In & work describing the present condition of the domestio
Industries of Russin, M, Wenchniakofl states that not less
than thirty millions of wooden spoons nre annually made in
that country, the industry having its great contor in the dis:
trict of Bemenow, Poplar, aspen, maple, and box are the
woodw used for this purpose, and the cost of the spoons va
ries from about §5 to $20 per thousand.

e et ——

BwiMMinG A Honse,—On reaching deep water, the rider
should relleve the horse of his weight, by sliding into the
water beside the horse, grasping the mane near the withers
with one hand, thus requiring the horse simply to tow the
rider, the latter sxinting him in this, by using his legs and
free arm in the same way s In swimming. In crossing
rivers with rapld currents, the rider should take the down

Mangnnese.

The important stadies made of Iate years in chemical soi-
once have given manganese great importance in many arts
and industries, and 50,000 tuns per annum are now imported
into Great Britain, although a considerable quantity is raised
from her own soil. It is used largely in the manufacture of

bleaching salts (chloride of lime), in glass making, in the
preparation of Condy’s fluid (permanganate of potash), a dis-
infectant which, when mixed with water, sets free ozone in

perceptible gquantities; and in the manufacture of steel, it is

CAR TRUCK FRAME DRILLING MACHINE.

rapidly becoming an ingredient of the highest importance.
The principal supply comes from Spain and Portugal,
where it is found near the surface—seldom deeper than 90
foor. It generally occurs in pockets, and is of very uncer-
tain occurrence, the miners proceeding generally by a kind
of instinct rather than by any scientific rule. The ore is
picked out from the pieces of rock with which it is mingled,
washed, and sorted as to quality ; then it is carried, general.
ly in baskets on mules' backs, to the nearest railway or sea-
port, The miners, sorters, and washers are but poorly paid,
oyen for Spain; and the discovery of manganese deposits in
Californin, Virginia, and New Zealand is likely to limit the
demand for this very useful metal in Spain and Portugal,
Experiments are, however, being made in Belgium for the
purpose of bringing it into use for making illuminating
gus, for which it is likely to be extremely valunble,
A NEW GEARING,
There is now on exhibition at the Centennial Exposition,

in Machinery Hall, an exceedingly ingenious and novel mode
of gearing, which will doubtless find many utilizations in
canes where a high speed in revolutions Is required, but
whore any extended system of cog wheels or other multl.
plylog gear is neither desiravle nor economical. The inven-
tion is illustrated herewith, and we purposely omit the call

stream wide of the horse,

culations relating to the speed transmitted in order that the

reader may solve for himself the neat mechanical problem
which the device affords.

The construction is ax follows: A is the standard: B is »
grooved pulley rotated in the direction of the arrows by the
crank, the end of the handle of which is shown below
and to the right. Cis a large balance wheel, loose on the
shaft of B. D is a grooved stationary pulley formed on or
attached to the standard; and E (dotted lines) is a small pul
ley outside the balance wheel, but attached to the end of an
auxilinry shaft which supports the star.shaped piece, which
may be a saw or other imple.
ment which it is desired to re-
volve rapidly. The order of
mechanism on the line of the
central shaft is, first, the crank
handle; second, the standard
third,stationary pulley; fourth,
driving pulley ; fifth, loose ba-
lance wheel; sixth, and onaox-
iliary shaft, small pulley; se-
venth, standard; eighth, driven
pulley.

On the balance wheel and
near the rim are secured three
small pulleys as shown. There
is also u tightening pulley at-
tached to said wheel by anarm
near the center. The belt or
chain is then rove as follows
Beginning on the driving pul-
ley, B, then over the first small
pulley of the three on the ba-
lance wheel, then down and
over the small central pulley,
E, then up and over the third
pulley on the balance wheel,
down and around the stationa-
ry pulley, back up to the mid-
dle pulley on the balance wheel,
down around the driving pul-
ley to the place of beginning,
the belt being endless. The
proportion between the driver
and driven pulley is as 1 to 12;
that is, the former in one revo.
lution would produce twelve
turns of the latter if simply
belted or geared thereto; but
by this device one revolution
of the crank handle determines
eighty-four revolutions of the
driver pulley, so that the gear-
ing augments the speed just
sevenfold. without requiring
any more room than would be occupied by the simplest me-
chanism. Theoretically, and friction neglected, there is ap-
parently no limit to the number of revolutions which might
be produced by properly proportioning the different pulleys.
Of course the device can be used with gearing in lien of
belting. How the combination produces the sevenfold ang-
mentation, and what must be the proportions of pulleys
leading thereto, we leave our readers to puzzle over. The
specimen at the Centennial is located at C 8, pillars 62 and
63. The inventor is Mr. Jonas Hinkley, of Norwalk,
Ohlo.

SUCCESS OF THE HELL GATE EXPLOSION.

The great mine at Hell Gate has been exploded. Sound-
ings over the reef are not yet finished as we go to press, so
that the present depth of water cannot definitely be stated;
but judging from the extent of the visible result of the blast
and from the fact that a large Sound steamer has already
passed fifty feet nearer the shore than ever before, it is pro-
bablojthat the work isa grand success. Despite the assurances
of Genoral Newton, the effects of the concussion of the 52,000
1bs, of explosives were greatly feared, and for miles around
windows and doors were thrown open, while peeple abandoned
the houses near the mine. At precisely 2.51 P. M. the finger
of Genoral Newton's little daughter pressed the key, and the
current exploded a torpedo which in turn broke the sustain-
ing cord of a heavy pin-studded plate. As this fell, battery
connection with the mine was established. Then a hundred
vast fountains leaped into the air at once. Above these pure
white columns, perhaps sixty feet in hight, shota mass of
denso black smoke mingled with flying mud and timbers.
The oxplosion lasted three seconds. The concussion Was very
slight, but was perceptible at Springfield, Mass. Throughout
Now York city a dull rumble and muffled boom wers noticed
but no shaking of the earth was remarked.

We can add our hearty congratulations to those which
General Newton is receiving from all quarters. The credit of
the plan, however, belongs to A. W. Von Schmidt, who de.
stroyed Blossom Rock,San Francisco, After the U.S, engineers
had exhausted their resources in devising means to remove
this formidable obstruction, Mr. Von Schmidt proposed sub.
stantinlly the same system of coffer damand tunnels employed
at Hell Gate; and he staked his fortune on success, for he
asked no pay until the dangerous reef had given place to
24 foet of water. On the 23d of April, 1870, the 43,000 lbs
of gunpowder packed in the submerged tunnels and head.
ings was fired, and Blossom Rock ceased to exist. The coun-
try is indebted to Mr. Von Schmidt'’s genius for the mag-
nificent results obtained both at San Francisco and Hell
Gnte: to Genoral Newton, for the engineering skill with which
soven years of continuous and most arduous labor have been
brought to & grand and befitting end.
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: MEDIEVAL IRONWORK,
~The accompanying ongraving shows a beantiful specimen
of the renowned wrought ironwork of the middle agos. It
is n Iattico or grille for & window, and is a graceful and ola.
borate plece of work, wrought out entirely with the hand
hammer. It is of German workmanship. and is to be seen
nt Botson, a ity of the Tyrol, one of those ancient oltics
to whose workmen we moderns are indebted for countlous
examples of what skill and taste can doin muking
our homes, churches, and stroets beautiful, and
the influence of whose works is now to be found
in all parts of the earth,
—— e
Improved Hospital Construction,

We are indebted to Mr. John R. Niernsée, n
woll known architect of Baltimore, Md., for co.
plos of sketches of various desoriptions of wards
suggested by him for the John Hopkins Hospital,
in the above named city;also for a copy of his own
review of the various complete plans submitted
for the construction of that institution. In the
sketches, the adjuncts of the wards are isolated
from the Jatter by placing a connecting closed
corridor between them in the basement only.
The isolating vestibule connecting the buildings
on the main floor has ventilation of its own, thus
preventing any contaminating intermixture of air
currents. By this system the architect proposes
to obtain virtually all the advantages of the de.
tached pavilion system of the lately completed
great hospital in the city of Berlin, Prussia. The
drawings exhibit five differently shaped common
wards, with diverse arrangements of their ad-
juncts or service buildings, but all based on the
principle of effectual isolation of the common
ward

- =
The New Thames Tunnel,

The new subway between North and South
Woolwich, which was lately commenced in Lon-
don, is estimated to cost $375,000, and will con-
sist of an iron tube in segments O feet high, with
a breadth sufficient for four adults to walk
abreast, It will be lined with white glazed pan-
tiles and be lighted with gas, and will possess an
efficient system of ventilation, The entrance at
the south side of the Thames will adjoin the North
Woolwich station of the Gireat Eastern Railway,
and on the north side will adjoin the Woolwich
pler. The charge to casunl passengers will be [ l
two cents each way, but to workmen going to
and fro books of tickets will be issued at a con- i
siderably reduced rate. The new tunnel is being
constricted chiefly for the accommodation of the |
workmen engaged at the St. Katherine’s Dock I
Extension Works, where 3,000 men will be em- T

Seientific dmerican,

and change their form, the pulse become slower , so much
80 that a guinea plg with a normal pulse of 148, after belng
kept 15 minutes in n weak ozone atmosphere, had the pulse

un by their romarkable progress, by the wonderful celerity
with which they aro adapting themselves to Western ideas.

| habits, and customn, and with the admirable neatness and

reduced to one thirtieth. At the present time, when an ae- [ artintic beauty of their handiwork : still one may look in

curate mothod of measuring temperature is of great masist- |
ance in medieine, oxone may possibly prove a means of pro-

venting too groat a rise of temperature; but inconsiderately
to disseminate ozone in inhabited places, in the delusive

valn for the evidences of that tireless patience which, re-
Inforced by skill transmitted from father to son for ages, re

sults in the production of the marvelous work in ivory, in

wood, and in porcelain, which sbounds in the Chinese de-
partment, The Japsnese bronzes exhibit the per-
foction of delicate labor; the Chinese carved wood
ornaments show the same characteristic, but in
addition indicate Iabor carried on over very long
periods of time. The essential feature of every
thing Japanese is ingenuity and skill; of every-
thing Chinese, patience; and nowhere through-
out the Chinese oxhibit is this last characteristic
more prominently displayed than in the case of
ivory goods in which the curious ornament repre-
sented in the annexed engraving is found.

In this caso are the famous Chinese balls—hol-
low sphere after sphere being earved one within
the other out of a solid lump of ivory, and yet
each sphere is exquisitely carved and ornament-
ed. Here also are superb sets of ivory chessmen,
valued at over four hundred dollars per set; mo
dels of Chinese junks with every portion & mar-
vel of delicate filagree work; fans reminding one
of petrified lace and grotesque statuettes in ivory,
in forms such s only originate in the Celestial
mind. The ornament we illustrate is a large
bird's head,the bill being made out of ivory, rich-
ly carved in groups of men, houses, and trees on
its upper side. At this point also the bill is
stained or rather clouded adeep red. The head
proper is covered with feathers attached insome
incomprehensible way, but so naturally that one
would suppose, did so gorgeous a bird—not to
mention o creature with an ivory beak—ever ex-
ist, that they grew there. The feathers above
are of a deep peacock green; as the eye is ap-
proached, an exquisite shade of light blue is con-
trasted with a golden yellow, and a few light
crimson feathers stand prominently forth from
those of softer hue Beneath the bill the feath
ers are of a rich brown flecked with black. The
combination is one of surpassing beauty. The
head rests on a base of ebony carved in intricate
designs, and this in turn on an ornamental pe-
destal.

e
Fiax Manufacture in America,

The commencement of a new manufacturing
industry in this country is exemplified in the suc-
ceasful establishment of a small linen factory at
Manchester, N. H. Some enterprising parties
secured some land, sowed it to flax, gathered the

ployed for three or four years to come, the Beck-
ton Gas Works, where 2,000 stokers are at work,
Henley’s telegraph works, Silver’s india rubber
works, Foster’s wine stores,etc., numbering altogether some
8,000 men, who at present have little or no hous: or food ac-
commodation within easy nccess of their work, North Wool-
wich being a dismal swamp unsuited for residential pur-
poses, The new docks, which will materially increase the
dock accommodsation of the Port of London, will reclaim
twenty acres of marsh lund, and convert North Woolwich
into & comparatively healthy island.

-
L

Liquid for High Temperatures,

It is often necessary to surround the pipes of heating or
evaporation spparatus, and hot air apparatus, ovens, stoves,
ote., with a boiling liguid at a temperature above 212° Fah.;
it is slso necessary to make use of water baths producing
Ligh temperatures, The liquid employed for this purpose
in simply water in which sen salt has been dissolved. Oil
baths, ote., are also used, Messrs. Grimm and Corvin pro-
poso, instead of these various agents, to make n solution of
chloride of lime in glyeerin, a solution which does not boil
below 572 or 626° Fal., and has the further advantages of
nevor attacking metals nor congealing.

-  eetre— -
Manufucture of Clouds,

The stage of Wagner's theater, at Bayreuth, required
8,247 gas jets, The rising mists and gathering clouds
needed for scenie offecty wore produced by two lurge engines
placed ot n short digtance from the thester, whose steam
was earrled by pipes to reservolr, from which it could bo
distributed by a network of tubes over the whole stege, In
the corner towers of the theator are two clsterns, ench hold
ing sbout 1,200 gallons, from which water ean be obtained
at u very high pressure in case of need. The gas and water

works of the theator have cost §30,000,
il G o ——
Ozone an Active Polson,

The sminent Fronoh chomist P, Thénard writes as follows
in regard to the offect of orone, or aotive oxygen, on the
animal saystem, I believe,” says ho, ““ that it iy high time
that the attention of the publie, and even of the lonrned, was
directed to the widely spread errors in regard to the action of
ozone on the system, Far from beiog a remedy, It is rather
one of the most energetic poisons that has been prepared in
our laboratories, and the serlous accidents which have oc.
surred in my own loave no doubt of it. 1 will not enlarge
on its physiologlonl notion, winco A, Thénnrd will soon pub
lsh an articlo on that subject; but will only give promi

pence to the fact that, under the influsnce of ozons, even

A MEDIZEVAL WINDOW GRILLE.

hope destroying a miasma, would be very dangerous. If our
strongest poisons furnish in certain cases our best remedies,
we must first learn how to use them, so as pot tomake a
mistake in the time of givingor in the dose. Then, is it cer-
tain that ozone does exist inthe atmosphere? Its presence
there is proven by means of colored paper, the color of
which changes more less in contact with the air. But who
knows that there is not some other substance present in at-
mospheric air, which can modify this psper in thesame man.
neras ozone? Wittmann passed a stream of air through the
flame of a glassblower’s lamp, and obtained a kind of air
which acted upon the so-called ozonometric paper (starch
and iodide of potassium) just as ozone does; but while this
air disinfected badly smelling water without making it acid,
ozone does not disinfect and does make it acid. Moreover,
it is well known that ozone cannot exist st a temperature of
302° Fah, (200° C.), while this modified air of Wittmann's
was exposed to a temperature at which glass softens.”

It will be seen that there is still much to be desired in
the discussion of this question, although it would be consi-
dered over-hasty to deny the possible presence of ozone in
the air, or to assert that it is never used with profit in med-
icine.

—_———,— ———————
AN ORNITHOLOGICAL ORNAMENT,
Thore I8 one distinction which the student of the superb

oxhiblts of China and Jupan, st the Centennial Exposition,
finds himsolf ealled upon to make on comparing the respec.

when greatly diluted, the blood corpuscles rapldly contract

tive displays, And that is that: while the Japanese impress

crop, and prepared it for spinning, hired a Scotch
flax finisher, procured spinning machinery and
one loom, and worked up the flax carefully and
slowly, until by easy steps the business was thoroughly un-
derstood and mastered. The amount of money risked was
small, and in case of failure the loss would have been tri-
fling. Bat it is precisely such ventures as this, and so con-
ducted, that succeed, and this experiment has become & suc-
cess. A linen manufactory is about to be put into operation
with a certainty of its being practicable and profitable. It
was in this way that the cotton manufacture began in the
Southern States, where it is now a grand success. Woolen
manufacture began similarly in the West, where it is now
firmly established, and we are well convinced that it needs
only to be begun in this careful manner for flax manufac-
ture to become also an established business in the West —

Bulletin of the American Iron and Steel Industry.
_—  ———eatre—— "

Jacquard, the Inventor of the Figure Loom,

The Italian proverb, eAi dure, vine, is so true that the
world has often had to lament the interruption of useful la.
bors by the too early death of those who have begun them;
the projector fails, and his half-executed projects fall
back into formlessness. Jacquard, tried by fortune with a
soverity exceptional in the history of inventors, did at least
last long enough to perfect his invention and know its sue-
cess.  The story of his life and an historical account of his
world-famous loom are contained in & handsome quarto
from the pen of Dr. Kohl, lately published.

Born at Lyons in 1752, the son of a journeyman silk
weaver, young Jacquard grew up without more formal edu.
cation than the reading he snatched as an apprentice in a
bookbinder's shop. His energetic spirit was but disciplined
by his difficulties; yet to have been able to have a share in
andvantages, now at hand's reach of every mechanie, would
have boen of priceless benefit to him, and, probably enough,
of advantage to ourselves, the heirs of his sucoesses,  His
wothoer died while he was yot young; whon he was twenty
his father died, bequeathing him a little house and & hand
loom, Jacquard quitted his bookbinding for the loom, see-
ing the time come to earry out his improvements in it, which
hio had long been revolving. He married s womsn who en-
dured many years of privation with him; thelr first born
was not many months old before poverty came upon him;
he sold his little patrimony; and destitute, with wife and
child, faced about to fortune, fighting necessity with a quick
braln,  Inventing, contriving, improving, he fought his
way on till the thirty-seventh year of his age, when the rev.
olution broke out.

He now became a soldier in the non.figurative sense of

[ s ———



, word, and remained in the army till 1793, when his son,
# lad of sixteen, was shot down at his side. In 1786 he came

‘back to Lyons : the shade deeper in hix large, melancholy

‘eyes, his face graven by thought and sorrow into the sad
patience shown so well in his portrait. Henow devoted him.
self 1o the making practicable his figure loow, hoping there-
by to reduce the tediousness of the work of the children em-
ployed in the weaving shops. He received sufficient support
10 enable him to realize his plans, and in 1801 exhibited at
Paris his inventions, which won for him a bronze medal, and
were immediately taken up by the Lyons master weavers,
In this, ax in later inventions, Jacquard retained no right
of profit.

The next sight we haveof him is at Paris, where ho had
brought a model of a machine to compete for a prize offered
for a mochanical method of making fish nets. Introduced
to General Bonaparte and his adjutant Carnot, the latter

asked him ““ if he were the man who professed to
do what God himself could not do?” The general came to
the aid of Jaoquard, and, with characteristic insight, ap-
proved both invention and inventor, dismissing the latter
with encoursgement to experiment further.

In 1804 the Society for the Encouragement of Industry be-
came Jacquard’s patron, and gave him a post in the Conser-
vatoire des Artsand Métiers. This was perbaps the fairest
part of the inventor’s life, and invention after invention sur-

the world with his fertility. It was in the few months
that he kept his post here that he recreated Vaucanson's
loom. Unluckily for himself, he received and ac-
cepted an invitation from Lyons to superintend a factory
there, and left Paris before he had been in ita twelve
month. In 1806 the Prefect of Lyons received an imperial
order to pay Jacquard a pension of £600 a year, on condition
that the latter conceded to the city of Lyons all the right
and profit in the use of his inventions, binding the inventor
to watch over the same and give his whole time to them.
The far-sighted and very capable Emperor acted exactly as
many & rascally overseer in a factory does by s clever subor-
dinate, who, at the cost of a little inexpensive distinction, is
flattered out of the fruits of his brain. From this, the high-
est moment of his fortunes, began their decline. Public
opinion in Lyons turned against him, Lis models were used
without compensation, he engaged himself in contracts in
which only his own side was kept to, his machine was slan-
dered a5 a plagiarism of Vaucanson’s. The weavers were
accusad of purposely spoiling their goods to bring the Jac-
quard loom into discredit; and their hatred totheir benefac-
tor, expressed in often repeated threats of murder, culmina-
ted in their bresking up and burning, in the Place Terraux,
models and machinery together—scenes, the horrors of
which flashed up again only too vividly when Jacquard was
an old man and came to die, Only inventors and benefac-
tors know the innermost bitterness of moments such as
these.

Little by little the Jacquard loom came into universal
use, and at length, in 1840, the Lyonnese, aided by foreign
subseriptions, set up in honor of their great citizen a bronze
statue, with the inscription:

A. JACQUARD
LA VILLE DE LYONS RECONNAISSANTE
MDOCCXL,
The inscription must have been written by a foreign satirist,
Jaequard died on August 7, 1834, in the 83d year of his age.

The sketch which Dr. Kohl gives of the lifeof the inven.
tor is followed by the fullest details of his inventions in the
order of their development. An atlas of mechanical plates,
beautifully executed, complete the very perfect monograph,
to which a last interest is given by its German authorship,

Correspondence.

RarTalled Larvi.
To the Editor of the Bolentific American :

1 wish to eall your attention to something I found recent
Iy at & neighbor's. The curlosity consists of larve, about
§ inch in length and } inch in diameter, of cylindrical form,
having osually six feet on each side, and covered by a trans-
parent skin through whick the internal viscera can be dis.
tinetly meen ; but most remarkable of all, the posterior end
of the body terminates in & caudal appendsge of abont the
same length as the body, snd presenting to the eye the same
appearance as the tail of & mouse or rat.

One thing that attracted the attention, of the gentleman
at whose place I found these specimens, was the fact that
the water in which they were found had contained the car-
oasses of four or five drowned rats ; and when they were
thrown out of the barrel in which the water was contained,
fhie bodies of two of the rats were filled with these rat.like
worms! Upon the water, which was quite stagnant and
foul, wore several hundreds of these larvm, some alive and
squirming and crawling up the sides of the vessel, but
majority dend ; but all had the tails.

1 am not much of an entomologist, but have given the
sclence some attention ; and in all my reading, and in such
search as | have been able to give the matter, I can find no
suthority for maggots with tails like rats, which these un
doubtedly are. They are now to me, although they may be
familiar to you. WIill you please let me know where they

belong? R. M.

Emporis, Kan.

[The curious ““rattailed” maggots, so graphlieally de
scribed in the above letter, are the larv of & large two
winged fly belonging to the genus eristatis

They may be found not only in stagnant pools, but also
fo watersonked rotten wood, and are quite common in salt
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vats. Our correspondent may rest assured that, singular
as was the resemblance whioh struck him so foreibly, be.
tween these larvm and the mts that were found drowned In
the same vessel with them, It was o mere coincldence and
not In any sonse & case of mimiery or inheritance, The lar
v of eristatis being aquatic or amphibious, the tail.like ap-
pendage is in reality a respimtory tube, provided at the tip
with two stigmata which may be protruded above the sur-
face of the water for the purpose of inhaling air while the
larva remaing concealed beneath, These Iarvme are further
characterized by the seven pairs of well developed prolege
or leg-like tubercles : the young of no other species of diptera
possessing so complete a set of locomotive organs, When
ready to transform, thoy leave the water and burrow into
the ground, changing to conrctate pupmw, of which the tail
still forms a conspionous part. The flies are frequently
seen hovering about flowers in the spring or buzzing loudly
against our windows in sutumn. One species has large,
bright copper-colored oyes, and s stout body of metallic
green color, the thorax ornamented with five gray stripes.
Some are gaily banded with black and yellow, and, except by
a careful observer, might be mistaken for wasps. Others
again have hairy bodies and legs, and more nearly resem.
ble bees.—Eps. |

Expansion of Locomotive Bollers,
To the Editor of the Soientific American :

I notice that some builders of locomotives still persist in
fixing the side bars or framing of their engines rigidly to
the boiler, notwithstanding their knowledge of the expan.
sive qualities of metals, Under ordinary changes of the
weather, all iron structures of much extent, if designed for
durability, must have provision for easy play of this resist
less and ceaseless action caused by change of temperature.
How much more important is it that careful provision should
be made for the free expansion and contraction of a loco-
motive boiler, subject as it is to vastly greater changes of
temperature !

It has been found by experiment that the quality and con-
dition of a metal determines the percentage of its expansion.
For instance,tempered steel expands more than untempered,
and soft forged iron more than common commercial bars,
The éxpansion varies slightly also with different qualities
of the same metal, so that there can be no fixed formula by
which to predetermine the exact amount of this change by
temperature.

It may be stated generally that zine will expand 00039,
lead ,0°0028, tin, 0-0028, copper, 0°0019,silver, 0°0019, brass,
0-0019, gold, 0°0015, wrought iron, 0°0012, steel and cast
iron, 0'0011, of its length by the addition of about 175* to
its normal temperature. In other words, a rod of zine 25
feet long will lengthen } of an inch, lead and tin ] inch,
copper, silver, and brass § inch, gold and wrought iron
inch, steel and cast iron § inch.

It will be noticed that copper and brass vary much mora
than wrought iron : hence the unfitness of these metals for
any part of an iron boiler, either for tube sheets or tubes.
The expansion of steel being somewhat less than that of
wrought iron,it would doabtless be good practice to use steel
both for fire boxes and tubes in iron shells,on account of the
more direct and intense heat in contact with these parts,
which would compensate for the less expansive quality of
steel,

One of the present long locomotive boilers,under the high
pressure at which they are worked, will expand from five
to seven sixtoenths of an inch probably, depending somewhat
upon the age of a boiler, and the quality and condition of
the iron. Who can estimate the great strain thus imposed,
and its effect upon the boiler and machinery when the side
bars are rigidly fixed to the boiler? We only know that the
boiler soon becomes leaky, and that the machinery does not
retain that perfect linage in which it was first placed by the
painstaking machinist, and which is so essential to the dura.
bility and economy of nn engine.

1t is true that most locomotive makers provide partially
for the expansion of the boiler by elongating the screw
holes in the feet of the brackets and braces that rest upon
the side bars, and more recently by loops which embrace
the side bars along the sides of the fire box; but there are
some bullders who still persist in fixing a central girder
rigidly both to the boilor and side bars, 1 refer to the gir-
der which sustains the rear end of the crosshead guides, Tam
partial to the looping prineiple, and this central girder and
the feet of all braces attaching the side bars to boilers should
simply embrace the side bars in the form of a loop nicely
fitting the side bar; and the rear ends of the crosshead
guides should slip into the central girder so as to allow of a
slight lengthwise play.

But the saddle casting,to which the cylinders are attached,
should of course be most rigidly and thoroughly fixed both
to the boller and gide bars, Then the office of all the other
fastenings which hold the side bars to the boller would be
simply to keop the guldes and machinery In perfect line
without obstructing in the least the free lengthwise play of
the boilor. It Is excellent practice to casthalf of the saddle
with each cylinder, and then bore and fit the eylindoers to-
gother, wo that thoy Iny perfectly parallsl with each othor,
of coursn both vertically and laterally, and then fit thom to
the boller ma & single casting. In getting up a pattern of
thix kind,the pattern maker should bo familiar with some of
the intricacies of molding; if he be not, he should consult
an intelligent molder,

Worcostor, Mass, I, G, Woonwann,
- ——eatr— ————
Mu. Menniog Bemis' address Is New London, Conn., not

New Haven, Conn., aa stated on page 177, current volume,
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PRAOTIOAL MECHANISM,
DY JOSHUA ROEE,

SpcoXp Smanims—~Number X1,

In Figs. 70 and 77, we have another example of flask mold.
ing, but for a pattern of different shape to our previous

R T
one. The pattern is, In this case, not made In halves, its
flanges on one side belng left loose. In Fig. 76, one half of
the pattern Is shown on the molding board, and the nowel
placed thereon and rammed with sand ; whilein Fig. 77 the

pattern Is shown molded and ready to have the cope taken
off, A representing one of the crossbars fitted into the cope
and following the outline of the pattern.

CORES
are projecting bodles of sand, either left in the mold by the
pattern itself or élse made in a separate device called a core
box. They are placed, after being dried, in position in the
mold. The parpose of a core of the latter description is to
leave a hole or recess of such a peculiar shape or in such a
position that it is impracticable to make the mold of the
necessary conformation by the use of the pattern alome.
The use of these cores also permits us to modify the shape
of a pattern that would otherwise be difficult to mold. For
example, Fig. 78 represents a plate of such length that it is
necessary to mold it in the direction indicated by the arrow ;
as the pendants, which are long and narrow, with their

Fig. 78.

projections at the extremitios, would lock the pattern In
the mold. Three mothods present themselves whereby to
overcome the difficulty. First, we may make the projection
loose, the vertical line, A, being the jolnt; and it is held In
position by vertical dovetails or by horizontal wires, as shown
in Fig. 78, In the latter oase, the molder, when ramming
the sand, withdraws the wires; and when the pattern is
withdrawn from the mold, the two different projecting ploces
are loft in the mold, and are subsequently retracted horl.
zontally, and then lifted out. It Is obvious that this can
only be done whon there is sufficient space to accommodate
the projecting plece as it In withdrawn from its recoss in the
gand, and to admit of Ity boing raised to the surface. To
this mothod there is the objection that the recess left by the
projecting plece in the mold cannot be, in many cases, elther
inspectod or dressed If any reparation is required. A se

cond plan would be to make the projecting plece join tho
pattern at tho horizontal line, B, in Fig. 78, but separablo
from it; but in this case o three-part flask would have to
be usod, entalling double work for the molder. The third
method 1 1o afx the core prints, C C, to the sides of the
pattern, loaving those sides smooth and even; and the pat.
tern will then draw easily out of the mold. If we then core
awny all wo hiave added to the pattern, as shown by the dot
tod 1ines In Fig. 78, tho caxting will rotain the correct shape
of the pattern, To offect this coring away, we make dry
sand cores of the shape of the core prints, CC, udplm
them in the mold. Ordinary dry sand cores are composed of
amixture of sand and flour moistened with water, and thy
are molded 1o the requisite shape in the core boxes already
mentioned. They are then baked, becoming sufficlontly
strong to handle; but previous to the baking thoy are so
weak that they cannot be havdled without being in some
way supported. It Is, therefore, as groat a consideration to
the pattern maker how the core is to be taken from the box
as it 16 how n pattorn shall be drawn from the mold. We
muy divide cores molded in a core box into three clnsses .
First, thoss that 1is as they are made; second, WM -

quire turning over; and third, those that not uﬁlﬁ Cx




during the procoss of baking. Figs, 72, 78, and

but require lilo‘ n bed of sand mado for th ‘

.

74 are examples of the first, In which the cores are repre-
sented by C. The core boxes, being made in halves and loose
at two of the opposite corners, can be drawn away from the
cores, C, leaving them standing, just as they were made, on

an iron plate ready for removal to the oven. In a core box
made as in Fig. 74, it is necessary tobore in the ends a couple
of small holes for the insertion of wires to effect ventilation,
In cases where sufficient draft or taper can be allowed on
the core, the core box need not be made in halves, but may
be made solid, as shown in section in Fig. 75,

‘While it is the aim of the pattern maker to form his coro
boxes to work in the simple manner illustrated in our ex-
amples, there are very large classes of cores with which such
easy methodsare impracticable. This, forinstance, is the case
with all round cores that are of such length that they are not
able to support themselves on end, and with those having
branches, as shown in Fig, 70, which represents a core for

& straight faucet. If it wore attemptod to make thiscors in
a vertical position, its overhanging branches would fall
away immediately after soparating the two halves of the
box ; henes it is made horizontally, and generally In separate
halves, which, after being baked, aro pasted together and
sgain dried, thus forming the full round core. In casow,
however, where great numbers of such cores are required,
as in steam fitters’ work, they are usually lifted from the
box whole; but it is a delicate operation, involving much
practice. We noed not, however, go into this, the subject
only being mentioned to show how & pattern maker decides
whother he shall make a full core box or only half & one;
for If the halves of the core are to be made separate, and
one part is exactly similar to the other, then a half core box
i all that is necessary, Suppose, for instance, the core of
& faucet, shown in Fig, 79, to be alike at the branches, C
and D;then, it being made in two halves meoting in a point
represontod by the line, A B, the core box may be made to
mo'd the half, E; and twoof such halves, pasted together
as described, will form the whole core. In this particular
example, however, thero in yet another way of making the
core, providing the branchoes, Cand D, are parallel In diam
ter, and that is to punch holes in the main part of the core,
through holes provided in the core box, using a plece of wood

Seientific Jmerican,

Fig. 801s an illustration of a #quare core for n balustor;
It four sides boing curved, it is nocossnry to make it in se.
parate halves, dividing it diagonully across the corners, as
denoted by the lines, A B,

T We have now to give an exampleof the third class of
core, which will not stand on end and does not present a flat
surface on any of its four sides, neither can it be readily di-
vided, as in the former case. Fig. 81 is an illustration of

probably the simplest kind of this class, which will require
a core box that must part in all directions in order to enable
us to extract the core, which will require, in addition to this,
what is called a turnover box. Fig. 82 is an end sectional

ool Fio. 8.

sides and a bottom, with

holes cut in them where

the projections are to 4
AN
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be formed on the core.
The top, in this case,
is simply two bars that
cross the box where the
projections occur; and
holes are cut in these
bars to form the projec.
tions, The box is re-
tained together and
kept in position by the
taper pegs shown at the
junction of the sides,
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nrr:ere::i:do; lr:::ell\):xtho sides, but all is removable, In
using this box, after ramming up the top, the crossbars are

removed and in their place is mounted the turnover box,

shown In sectlon In Fig, 89, at A, which is a simple square
frame, made taper. It rosts on the outer edge of the core
box, 80 &s to give a bed of sand somewhat larger than the
core itself, Small blooks nalled to the underside, B B, keop
it in position. The frame is then carefully filled with ordi.
nary molding sand, so as not to disturb the projecting parts
of the core, and the sand on the outside is then struck off
level. An iron plate s then placed on the top of all, and
the whole Is turned upside down. The bottom of the core
box, which has now become the top, is first removed, and
then the sides and ends, Thus the turnover box affords a
bedding of sand, on which the core may rest without suf-
fering injury from its own welght

It would be & costly matier to make core boxes for long
ylindrical cores, such as are used for pipe and similar cast-

for the purpose

ings; heace, for such purposes, & core is mado as shown In

229
Fig. 84, In which C ropresents a core for a pips, having &
sockot at ono end, Itiw prepared ns follows: Upon the two
tressels, A A, is mounted the long tube, D D, which is per-
forated throughout Its entire length with numerous small
holes, and which Is provided at one end with a crank han-
dle, by menns of which it may bo revolved ns it rests in the
two rude V bearings, provided in the top of the tressels, as
shown, Upon this tube a layer of rudely twisted straw
rope, sufficient to make its diameter assume, from end to
end, nearly the required dinmeter of the core, is coiled. Out-
gide the straw rope, there ix then applied a coating composed
of a mixture of lonm and other material, sufficient to in-
crease the diameter from end to end, somewhsat above the
finished wize. To round up the core even, and make it of
the necessary dize, thoe core or lonm board, B B, is employed.
It is wimply & board ranging In thickness from seven eighths
inch npwards, according to its length. One of the edges is
cut to the conformation of the required core; and all bat
about three sixteenths of an inch of the thickness of this
edge is beveled off at an angle of about 80°. This board is
1aid upon the tressels with the beveled edge uppermost, and
is held In position by weights placed upon it over the tres-
sels, The core is then revolved by the handle in the direc-

tion of the arrow, as shown in Fig. 85, in which A repre-
sents the tube, B the straw rope, C the loam coating, and D
the board. It follows that, as the loam is added, the board
will level it off, leaving the surface round and true, and to
whatever shape the edge of the board may be made. It is
customary to mix, with the coating of loam, horse dung ora
substitute therefor, the object of which is as follows: It
will be readily perceived that itis a difficult matter inalong
casting to give vent to and permit the escape of the air and
the gases formed in the mold by the molten metal; but by
mixing in with the loam a combustible material, the latter
becomes consumed during the baking of the core, leaving
the latter porous, so that the air and gases can pass from
the mold through the loam coating and thence through the
straw rope, and find exit through the hollow tube upon
which the latter is wound. We are now, however, verging
upon the work of the loam molder, & subject of great im.
portance to the pattern maker, and which will therefore de-
mand some extended observations after the simpler exam-
ples of pattern work have been explained.

Naval Items,

The United States steamer Vandalia was subjected on Sep
tember 8, on the eve of her departure for the European sia-
tion, to a speed trial over a carefully measured course of
three nautical miles in the Hudson river, under the superin.
tendence of a special board of naval officers. She made four
runs, two up and two down, over this course. She was
fully armed and equipped for a cruise, laden down to her
deepest draft. The following are the results of the trial,
which was pronounced highly satisfactory, as well in regard
to the working of the machinery as to thedeveloped power
and speed :

Draft of vessol during trial: Forward, 16 feet 10 inches;
midships, 17 feet 8 inches; aft, 17 feet 8 inches. Areaof mid.
ship seotion at that drafy, 516:0 square feet; displacement of
vessel at that draft 2,130 tuns ; average steam prossure dur-
ing trial, 76°3 1bs, ; indicated horsepower developed, 1,176
average speed of four runs, 12:06 knots per hour; force of
wind, 1; water, smooth; tide, last of flood, slack water,and
first of ebb.

The Vandalia is & now sloop of war built at the Boston
navy yard, and has & pair of compound engines deosigned at
the Bureau of Steam Engineering of the Navy Department.
She was comploted and put in commission in the early part
of the spring of this year, and has since done service at dif.
ferent parts of our coast. The following are the principal
dimensions of the vessol and of her machinery :

Length of vessel on load lino, 210 feet ; extreme broadth,
49 foot ; dismotor of oylindoers, 42 and 64 Inches respectively;
stroke of pistons, 42 inches ; area of grate surface, 240 fuet,
She has a four-bladed screw, of 13 feet 6 inches diameter
and of 21 feet pltch,

Theabove trial differed in some essontial particulars from
the ** measured mile trial " of English naval vessols. Their
dash over the short course of & single mile is made under
exceptionally favorable circumstances,oamely with o special
forco of carefully trained firomen, the best picked coal, and
not unfrequontly a foreed draft: the object of the trial
bolng a test whether the different parts of the machinery are
properly proportioned to one another and to the hull, It
is ovident that the trial of the Vandalia, made under the
conditions of ordinary servioo and over a threo times longer
course, affords a much closer estimate of the actual capa-

bilities of her machinery.
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‘ A NEW MECHANICAL MOVEMENT.

The annexed engraving illustrates a new mechanical move-
ment for transmitting rotary motion, in sabstitution of bevel
gears, the invention of Mr. Melville Clemens, now of Phila-
delphis, Pa. The apparatus is so constructed that absolute-
Iy the same angular velocity of the driving shaft is trans.
mitted to the driven shaft, with positive exactness and avoid-
ance of back lash; and the joint makes a self-adjusting, flex-
ible coupler, enabling the pla-ing of the connected shafts
at all desired angles of deflection, from a straight line up to
and beyond a right angle.

Compared with bevel gears, especially for heavy work,
the present device offers the advantages of be-
ing noiseless and of possessing greater strength,
dursbility, and safety, besides its complete
range of shaft divergence.

The engraving shows sections of two shafts, A
and B, connected at right angles by the coupler;
on said shafts are fixed, concentrically with
their axes, the like cylindrical heads, C and D,
each of which are slotted transyersely, forming
like jaws, on which journal caps are attached
by bolts. Journal bearings are formed through
the jaws, st right angles to and concentric with
the axis lines of their respective shafts, in which
journals are fitted like journal pins, E. The
four equsl coupler arms are carried in pairs in
the jaws, by their hinge-jointed hubs,on the pivot
pins, E. The outerends of thesrms are coupled
together by two like ball-and-socket joints, each
joint being formed by a ball turned up on one arm
and fitting a take-up socket box,formed on itscon-
necting arm and Babbitted. The weights, F, on
the arm hubs, preserve the balance and uniform
momentum of the two pairs of rotating and vi-
brating arms. The pivot pins are cored out for
oil resarvoirs, from which oil is supplied,through
holes plugged with leather, both to the journal
bearings and to the ball joints, making the ap-
paratus self-lubricating. Motive power being
applied to rotate either shaft, the inner ends of
the arms will revolve with their respective
shafts, while the onter ends of the arms will
revolve in their diagonal circle of rotation,
which compound rotary movements cause the
arms to vibrate, both on their pivot pins and at
their ball joints, with equal pivot movements:
the arcs of vibration at each pivot being, in each
revolution of the shafts, equal to the angle of deflection of
the coupled shafts. The angular velocities of the two shafts
are evidently the same at sll points of & revolution of them,
when we consider the arms of each opposite pair as equal
Jevers in all their positions during a revolution.

Mr. Clemens has secured patents in this country on his
invention, bearing dates November 2, 1869, and April 23,
1872, and has also received patents in several foreign coun-
tries. One of his shaft conplers for one hundred horse pow-
er can be seen at section C 9, Machivery Hall, Centennial
Exhibition, in connection with the exhibit of Mr. George V.
Cresson, of the Philadelphia Shafting Works.

Parties desirous of ordering the shaft couplings for the
Middle States and Ohio, address George V. Cresson. For or-
ders and territorial rights for the Western and Southern
States, address the inventor, Melville Clemens, care George
V. Cresson, 18th and Hamilton streets, Philadelphia, Pa.

IMPROVED LINK BLOCK FOR LOCOMOTIVES.
We illustrate herewith an improved adjnstable link block,

Fig. 1

elaimed to it tightly In the link and to wear it equally. It
han other sdvantages, which will be found fally described
balow

!

Scientific dmevican.

The block is not construoted in one solid piece, asis ordi-
narily the case, but Is composed of two longitudinal parts,
A and B, the adjoining sides of which are made with suita-
ble inclination to receive the wedge piece shown at C, Fig.
1, and separately in Fig. 8. Screw bolts, D, connect both
parts, the heads being countersunk in the recesses of one
part while their threaded ends with scrow nuts are adjusted
by & wrench introduced into the slotted recesses of the other
part. The wedge plece issuitably slotted to slide nlong the

connecting bolts, Fig. 2 is a top view of the device, in which
E E are the face plates which guide the blocks.
All who are familiar with the link, and its operation with

CLEMENS' MECHANICAL MOVEMENT.

the present style of solid block, know that it is the concus-
sion of the block in the link that causes the link to wear so
unevenly ; that there is no effectual way of taking up the lost
motion; that as soon as it occurs it accumulates very rapid-
1y, causing unnecessary wear on the link and all connecting
parts, and the engine to run at a great disadvantage. To
remedy matters a large amount of work is required.

With the presentimproved link block, the inventor claims
that one block, properly fitted, will wear the link perfectly
true and outlast the engine, providing only the lost motion
is taken up as soon as it is perceptible, and not left to nec:
cumulate as in the case of the solid block. That the valves
can be set and kept square without losing lead. That when
the lost motion is obviated, no appreciable wear can take
place on the side plates, while much of the wear on rods,
pins, etc., will be saved. That the lost motion can be taken
up in a few moments without taking down or disturbing
any other part of the machinery. That the necessity of
using the piece link is avoided, and the solid case, hardened
link, which is allowed to be far preferable, can be used to
the greatest advantage, aod that the device is not costly, The
block can also be used as the ordinary old style block to ad-
vantage. When, after being used, the links need grinding
out and new blocks fitted, all that is needed is to Iap out the
pin hole, insert a liner between the key and block, or fit in
a thicker key, and a block equal to new is gained At a very
trifling cost.

Patented through the Scientific American Patent Agency,
June 23, 1874. For further information address the Inven-
tor, Mr. W. A. Alexander, P. O. box 130, Mobile, Ala,

—_————qtr—————
Carbon Risulphide as an Antlseptic,

Herr P. Zollor publishes the statement that, in an atmos-
phere containing a small quantity of the vapor of earbon bi-
sulphide, animal and vegetable matters are effectunlly pre
served against decomposition or putrefaction.

The author affirms that & few drops of this substance is
suflicient for the purpose; and sinee it volatilizes at ordl
nary temperature, the employment of heat Is rendered un
necessary. In this manner, he sdds, bread, vegetables frult
of every kind (and fruit jolces), and meat may bo proserved
for & considerable time in closed vessels. Upon opening the
vessels, the unpleasant odor of the bisalphide is very ap
parent; but apon airing the substances treated for a fow
In the
case of meats, the fleah, after having been submitied to the

minutes, it disappears entirely by volatilization,

bove treatment for several wooks, is in no wise unploas
antly affected.— Devtache Industric Zeitung
- - —— .
American Ment In Harope,

The exportation of freah meat in Europe seoms destined
to attain more importancs than s promoters originally ex
pected.  Ttis but a little time sinoe the steamship Abyssinia
took the first shipment of fresh beof from New York —~the
dressed carcanses of 120 hoad of New York and Western
eattle—contained in an iron refrigerator having an alr ex-

hausting apparatus Now freah mests form an important

feature of all outgoing cargoms
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IMPROVED STOP VALVE.

The invention herewith illustrated is an ingenious and
novel appliance designed as a substitute for the valves prin-
cipally employed in water and gas mains. The common
valves are usually mere dinphragms moved by a screw either
inside or outside of the wvalve chamber. Outside screw
valves are at present most employed; but owing to the length
of the screw and its consequent long travel in order to open
the valve, the latter is placed on its side. This avoids the
deep excavation otherwise required, but still necessitates a
long narrow vault, which must be bricked and otherwise
finished, and the constraction of which, in rocky ground
such as is constantly found in many New Yeork
streets, we are informed, may cost, for a lurge
valve together with the gearing necessary to

The outside screw, moreover, is liable to rast,
and therefore needs constant oiling and atten-
tion to keep it in working order. The inside
screw, while not subject to the last mentioned
difficulties, is easily bent and rendered inopera-
tive; and in case of its fracture, the valve falls
across the pipe, and is extricated only with con-
siderable trouble and expense.

The present inventor, who has had a long
practical experience in the laying of both water
and gas pipesin this city, has devised the valve
illustrated herewith on an entirely differect
principle, and he claims that it will altogether
obviate all the disadvantages above noted. It
consists of a cylinder, A, having an opening
cut through it and placed in a valve chamber.
By turning the cylinder on its vertical axis,
either the aperture or the solid portion is car-
ried in face of the pipe connections, and thus
the water is allowed free passage through, or
is shut off by, the valve. The cylinder rests be-
low on rubber balls, B, so that its motion is al.
ways free on its seat, while its weight is thus
firmly supported. Above, it is flanged so that
no water can pass up over it into the bonnet.
It has a central stem, C, to which the tool for
turning it may be directly applied. In valves
of large size, on the upper portion of the cylin.
der is a gear wheel, and in this meshes a pinion
on an suxiliary shaft, D;so that by turning the
latter the cylinder ean, when desired, be rota-
ted with iess power than when operated direct-
1y by the central stem.

This valve, being practically but little larger in diameter
than the pipe itself, requires no vault, and can be inserted
anywhere, In places where pipes mingle, rise above, or cross
each other, where it is generally impossible to work the ordi-
nary screw valve, the apparatus shown in our engraving is
inserted without difficulty. All its parts are covered sothat
they are not liable to stick ; there is no screw to strip; the
cylinder cannot fall, nor is there any portion to become out
of order. We understand that the invention is already in
successful use in many localities in this city It is applica-

ble to all purposes.
Patented through the Scientific American Patent Agency,

Augast 20, 1876, For further partioulams address the In
ventor, Mr. J. D. Keegan, 240 West S8t street, Now York

oity.

‘oh

Rallroads In the United Ntates,

Rallroad building in this country in progressing with much
more rapidity than in 1875, The Hailroad Gaselte for Bep-
tember 8 states that 1,888 miles of new rallroad had been
completed in 1876 up to that date, against 078 wiles roported
for the same period in 1875, 084 miles In 1874, 2,408 mile
in 1878, and 4,264 miles in 1872, The Los Angelos Division
of the Southern Pacific Rallroad has been completed, and
the Cincinnati SBouthern is now the only other long line In

the country now under way. It will be complated in 1877

work the valve, as high as a thousand dollars,

-
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VINES FOR WINTER DECORATION.
It may at present soom to be early to be preparing floral
ornaments for indoor decorations; but six months before-
hiand is hardly too soon to commence setting out vines and
outtings for this purpose,

It is 0 matter of course, says the American Garden, from
which we seloot the engraving published herewith, that pots
should bo used, and then the plants need not be disturbed in
the fall, The best of woll, fine dark leaf mold from the
woods, should be used; if it bomixed with sand, your plants
are sure to thrive with ordinary eare. If leaf mold eannot
De obtained, uso garden lonm mixed with sand ; but in this
cnse water the plants freely with liquid manure, If started
early, your vines will have made a good growth by autumn,
and bo ready with the best of their folinge and flowers when
brought into the house. Be sure that they are not exposed
1o frost, for the slightest touch will check their growth, and
wake them misorable and sickly all winter.

In choosing plants suited for this purpose, select only
those species which will succeed with ordinary accommoda
tions and treatment. It iy useless to spend time and strength
on delieate plants that can only be brought to perfection
with greenhonse heat and moisture.

Ipomea cocoinea, which we illustrate, is a very rapid
olimber, of the same family as the morning glory, though
much more delicate in flowers and folinge, It is
excellently suited for window ornamentation, as it
is & very rapid grower: it will usually begin to
bloom in four to six weeks after planting the
seod. The flowers are small and star-shaped, of a
brilliant scarlot color, and produced in great pro-
fusion, Many who fail with almost everything
else succeed In growing this plant.

-

Saw Flies,

Mr. F. Smith, in a recent paper before the Lon-
don Entomological Society, says: ** This nematus
gallicola is one of the commonest species of saw
fly found in Europe; it is the maker of the well-
known red galls, so plentiful on leaves of different
spocies of willow. The galls are, as Mr. Cameron
observes in his communication to the Seottish Nat-
uralist, somewhat local, but they are extremely
abundant in many situations. 1 have on many oc-
casions collected Inrge quantities of leaves, more or
less covered with galls, and have bred many hun-
dreds of the flies—all proving on examination to
be females. Mr. Cameron observes, in the paper
alluded to: “I'he male is guite unknown to me, and
this appears to have been also the case with Har.
tig.” Last spring I collected, in the London dis-
trict, & quantity of the galls, placing them in a
Inrge flower pot half filled with garden mold. The
Inrvie soon quitted the galls and buried themselves
in the mold for the purpose of undergoing their
transformations. About & month after this the flies
began to issue forth, probably to the pumber of
from five to six hundred; among this number I had
the satisfaction of finding two males. This sex
closely resembles the female, but has a narrower
body, longer antennwm, and the tip of the abdomen
is pale; the abdomen is also narrower, and not, as
in the' female, widened toward the apex. This sea-
son I have repeated my experiment, and have ob-
tained a single male out of several hundreds of
flies.

““Mr. Cameron further observes: ‘In all proba-
bility they, like eynips (lignicola) Kollari and other
eynipide, propagate without the aid of the male
sox.' This observation was undoubtedly made in
ignorance of the discovery made by Mr. Walsh ic
1808. In the American Naturalist “or that year,
the author records the fact of having himself bred
both sexes of cynips spongifica from the galls of the
blasck onk of North America, These galls resemble those of
oynips Kollari, being globular, rather larger than the Euro-
pean gally, but of the same hard woody consistence exter-
nally, and of the same spongy substance inaide, Mr, Walsh
adds: * By the fore part or middle of June, both maleand fe
male gall flies eat their way out of a certain number, say
abrat one fourth part; the remainder are not developed until
about two months later.” Ina private communication from
Mr. Walsh, I learnt that he had, like myself, bred hundreds
of the gall flles from galls collected late in the autumn, all
theso proving to be females, and that it was not until he
made collections of galls in summer, when a partia! devel
mont of flies takes place, that he obtained the male, this sex
belng a8 one to many hundreds of females. At length he
bred throo males, one of which he kindly forwarded to me,
and which I exhibited at n meeting of this SBoclety, Follow

ing up Mr. Walsh's method of collecting the galls of eynips

Kollari enrly In the season, that Is, just at the time when
they are bocoming hardened, and before any flies have e
coped from the fresh galls, I have tried, but hitherto with

ont sucooss, to obtain males of eynips; but I advise all who
uro interested In the matter to pursue the same plan, always
remembering that these mysteries of nature are only un-
folded at intervals, and then only to favored votaries,
Wit rewpect to the obtaining of males of nematus gal-
leola, 1 bellove that any one may collect, even oarly in the
soason, thousands of the galls of that insect without obtain

ing » malo; but in all probability, by persevering season af
tor soason, his offorts will, as in my own case, be crowned
with success; but | feel assured that unless the galls are
gathorod before any of the flies have escaped, he will have
little or probably no chance of success

Scieutific mervicun,

Foundations for Woodworking Machines.

The following practical information is extracted from Mr.
J. Richards’ new work on ' Wood Conversion by Machin.
ory."” The subject divides itself Into two branches; one
pertains to machines with reciproeating motion, and the
other to machines with rotary motion only,

In respect to reclproeating machines, such as frame saws,
jig saws, mortising mnchines, and so on, earth foundations
resist vibration mainly by the Inertin of their weight; that
is. an iron machine frame, when firmly bolted to a mass of
masonry, becomes part of n whole, consisting of the founda-
tions and the superstructuro, A machine frame of one tun
weight, bolted to five tung of mason work, isin effect much
the same as though the same machine frame contained six
tuns instead of one tun of iron. It is, therefore, not the earth
attachments which give solidity and firmness to machinery
set on stone foundations so much as it is the weight. which
is attached to machine frames, and such a proposition at
once suggests certain conditions, in constructing founda-
tions, which are often neglected. Presuming a foundation
to be an integral part of a machine, the value of sucha
foundation will be as its solidity, and depend upon how
firmly it is bound together, and how near the whole mass,
including a machine frame, approaches a solid.

To excavate a hole in the earth, and fill it with loose
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stones, will not make a foundation; and to attach holding
down bolts to pleces of timber buried beneath masonry is to
provide elasticity where rigidity Is required. Anchor pieces
for holding down bolts should be made of iron, and in all
cnses be placed beneath musonry, so that the whole mass
will be bound together. Buch anchors require considerable
surface, and should never be narrow pleces of wrought
fron, but broad castings of sufficient strength to ensure
ngainst their breaking with the utmost strain which can fall
on them, BSuch suggestions by no moans relate alone to the
difforence between good and bad foundations, First class
foundations are often prepared with holding down bolts to
ombrace but & part of the masonry, and no attention is given
to binding the stone work together,

In cases where such rigidity loads to the destruction of
bolts, bearings, and 8o on, and when some degres of elastio-

ity Is essontial, it Is obviously wrong to place the elastio
moedium, whatever it may be, botweon a machine frame and
ity foundation, or to provide for the elasticity in a founda-

tlon; the proper pluce for Introducing a ylelding or elustic
connection In such cases in botwoen the crank shaft bearings
and the machine frame, [o this way the desired result is
attained in & more offectunl manner, and the evil results of
jarring aod vibration avoided,

When any reciprocating machine, such as a frame saw or
mortising machine, has its reciprocating parts balanced—
that is, when a welght equal to the reciprocating parts is at
tached to the opposite side of the crank—the vibration will
be changed from a vertical to a horizontal plane; if the re-
ciprocating parts are not bulanced, vibration will fall mainly
in & vertical plane,
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ting machine can bo changed at discretion from a vertical
cal to a horizontal plane, and rice veraa, the counterweight-
ing of such machines should, in all eases, have referen-e
to, and be arranged for, the kind of foundations or attach-
ments employed In erocting the machines.

In experiments conducted some years ago by the writer,
to determine the most offectunl menns of resisting vibration
in a pecnlinr kind of snwing machines, driven at from 1,000
to 1,500 revolutions per minute, it was found that a heavy
crank wheel gave good results,  This in effect was employ-
ing the Inertin of n heavy mass to resist rapid reciprocating
motion. the effect of vibration not being permitted to pass
through the crank shaft bearings and be communicated to
the machine frame, The experiments were such s to in-
duce a belief that if, in designing deal and log saw frames,
a portion of the metal put into the framing were transforred
to the cranks or fly whools, » higher speed could be attained.
The introduction of an olastic medium, such as a spring or
block of wood, between the bearings of a crank shaft and a
machine frame, although seldom done, is one of the most
effectual means of avolding jar and vibration in reciproca-
ting machines,

To sum up the means of avoiding vibration in reciproca-
ting machines we have (1) Solid foundations, the machine

framing rigidly attached so that the whole becomes in effect
one mass, to resist vibratory strains. (2) Counter-
wolght arranged with reference to the plane in
which vibration can best be resisted. (3) An elas-
tie medium placed between the bearings of crank,
shafts, and machine frames. (4) Heavy crank or
fly wheels, with the crank pins inserted at or near
the center of percussion,

With a proper attention to these several condi.
tions, and by reducing the weight of reciprocating
parts to a minimum, it is safe to claim that at least
one third can be added to the speed of ordinary re-
ciprocating machines, such asare employed in wood
manufacture,

The main argument in favor of strong founda
tions for rotary machines is found in the manner
in which their frames are usually constructed; the
object in many cases seeming to be how many sepa.
rate legs can be provided, and how long a founda-
tion base can be secured. It adds to the apparent
stability of a machine frame to have a long base, and
no doubt it has such effect if a foundation is consid-
ered immovable ; but it is evident that, with founda-
tions not immovable, and such as a great share of
wood machines have to be set upon, any settling or
change of the foundation is communicated to the
machine frame, which is thereby warped and
strained out of truth in proportion to the weight of
the foundation and the power of resistance which the
frame offers; in this way a machine frame, instead
of being supported by, may be said to support, &
foundstion. It is not unusual to see machines with
four, six, or more legs, fastened down at as many
points to upper floors, or other foundations which
yield from unequal loads and from settling; tenon.
ing machines are especially affected by being fast-
ened in this manner, and their carrisge ways get
out of truth, and the frames warped.

A remedy for this difficulty is to mount machines
on three bearing points, instead of four or more, a
matter which every one understands, and a plan of
construction well adapted to many, if not most,
wood-cutting machines, vet for some reason not
adopted. A machine with three legs may require
more rigidity in its framing than if four or more
legs were employed, that is, if we are to consider
the theoretical conditions under which strain, jar,
and so on are resisted; but in so far as keeping a
machine in truth, and without settling strains, its
performance will, in most cases, be improved by re.
ducing the number of legs or supports.

Rough cutting is the result of imperfect balancing, loose
bearings or spindles, or cutters so weak as to spring and
bend, and is rarely caused by a movement of machine frames
or their foundations.

So important, indeed, are balancing, stiff spindles, strong
cutters, and truo bearings for wood-cutting machines, that
in those countries where the highest efficiency has been at-
tained, In constructing and operating such machines, we find
that massive frames and foundations are regarded as matters
of secondary Importance in the attainment of good work,
and that the most perfect English woodworking machinery
is constructed with frames of moderate welght,

There is no purpose here for arguing against strong foun
dations, nor oven against heavy frames for machines, when
there can be anything gained by either; the object Is to ex.
plain that many machines whioh are thought o require
masonry foundations can as well be operated on upper
floors, ns on earth foundations, and great convenience be
thus attained In many cases, bosldes avolding useless ox
ponse in proparing specisl foundations,

It is, moreover, bolleved that, in arranging wood factories
and machine foundations, there is & wantof & proper under-
standing as to the difference botween reciprocating and ro-
tary machines, all being looked upon as the same, and as
requiring similar foundations and supports, * Have a good
foundation for the planing machines; mortising machines
and sweep saws can go on the upper floors,” s not an uncom-
mon remark to hear in arranging a wood factory, and a
very correct one, considering the general courne in a factory

From this it follows that, If the vibration of a reciproca-

but itisbad to place rotary-acting machines on earth floors,
and reciprocating machines on upper floors.




THE BELOIAN MINING APPARATUS,

A system of apparatus, devised by M. Chandron and de.
signed for sinking the shafts in coal mines, is exhibited in
Machinery Hall. The machines are of colossal alze and form,
the most prominent featare of the vieinity, There is a tre.
pan weighing 13 tans, which is made of forged iron, and fit-
ted with cutters secured by taper keys, o as to make a cut
six feet long. Tho trepan is raised by steam power toa
hight of three feet, and dropped. It is turned at each ele-
vation =o that a cirele, six foot in diameter, i cut. The ad-
vance in soft ssndstone is said to be threo feet per day. The
trepan being withdrawn, a massive iron bucket is fitted into
the hole to remove the dédris.  After the first tool has pene-
trated about 30 feot, a second trepan, much heavier than the
first and having a central guide working in the opening
made by the first, is used, and, in the stone above mentioned,
it progresses at the rate of about a foot per day. A grap-
ple for recovering broken rods, and a sweep to catch the
sections of lifting bars, are also exhibited. There is, be-
sides, s grapple for stones, etc, which is an ingeniously
constructed pair of double lazy tongs arranged so that the
arms extend to the sides of the hole as the device is being
Jowered, and scour the bottom as it is being lifted.

When the cutting is finished, circular plates are let into
the opening, the bottom plates or cylinder sliding inside of
a second ring, and being surrounded with a moss gasket
compressed between the flanges. This keeps the water out
of the bottom. The second ring is convex beneath and
floats on the accumulated water. Then, as ringafter ring is
added, the water is allowed to escape, the rings sinking
gradually. Guides prevent the casing from tilting until it
is secured to hard impervions strata, when the shaft is
pumped out and is then ready for use. This machinery and
tubing has, already, we learn, been applied to 48 deep min-
ing shafts in Europe.

RUSSIAN RHODONITE.

We have already noted the magnificent display of mala-
chite and lapis lozuli from Russis. With the malachite
objects are two card receivers of a very peculiar red stone,
the nature of which puzzles most people. It is rhodonite,
the name being derived from the Greek work for “rose,”
in allusion to its color. Chemically it is a silicate of man-
ganese, and it is found in iron mines in Sweden and in van-
ous parts of Russia. Professor Dana, in his ‘Mineralogy,”
states that it has been met with in various parts of New
England, and mentions a large bed as existing in Maine,
Diamond dust is needed to cut it, a fact which at once ac-
connts for the price of the articles exhibited, $2,000 each,
which will probably deter enterprising New Englanders
from seeking the precious mineral in their own vicinity

MUSSIAN FURS.

Not the least interesting portion of the Russian display in
the Main Building is the superb exhibit of furs, which, indi-
vidually as well as collectively, are well worth studying. For
example, there are some black fox sking which are so ex-
tremely rare as to be worth $300 each. No furs known are
more expensive, with the single exception of the pelt of the
sea otter. The color is a glossy black, usually with a sil-
very grizzle on the forehead and flanks. When this grizzle
occurs the price falls, the pure black skins only costing
such high figures. Some of the skins of Russian sable ex.
hibited are valued as high as $125 each. This renders them,
when size is considered (each skin would little more than
cover & good sized rat), nearly as costly aa the black fox fur,
The darker the skins, the greater the value, But few such
fine skins as are exhibited at the Exposition reach foreign
markets, as they are monopolized by Russian royalty and
nobility. It is stated that only about 25,000 sable pelts are
yoarly captured.

Besides these famous furs, superb skins of the ermine,
squirrel, mink, fitch, seal, etc., are displayed, both inecrnde
state and made up into robes, muffs, and garments. Ono
robe of sable is valued at $2,000. A clonk lined with Thibet
gout skin, a fine silky wool, pure white and glossy,is offered
for $328, Fur rugs and carpets, almost unknown here but
Inrgely used in Rusals, are also exhibited, We noticed one
oxquisite rug, made, we were told, of 2,400 small pieces of
fur, of every kind and color arranged in tastaful designs,
For the labor manifested In its execution the price asked
($250) seems small.  The peculiarity of all the Russian furs
in the skill shown in thelr dressing, Every particls of sub-
stanee that can possibly be removed Is seraped off the Inner

side of the hide, leaving the thin skin which holds the hair
as soft and as fine as & kid glove, The mothod of prepara-
tion is also such as to render the furs moth proof, and even
prolonged soaking In water has no offect on their pliability,

TIHE SPANISH VIDENS,

Spain and her colonies contribute a collection of vegetable
fibers, which are applied to a multiplicity of useful purposes.
The well known manilla is shown, crude in ten fom
lengths, and manafactared into ropes, twines, carpets, and
artificial " switchos " for Indies heads. The pioa fiber is a
beautiful production, as soft and as fine as raw silk. The
filaments are not taken from the stalk or leaf, as in the flax
and similar plants, but are thrown out from the center of the
flower. A large case of fabrics from this material is ex
hibited inthe Main Bullding, The cloth resembles silk, and
is superbly embroiderod. There is a curlosity in the mil
linery line, near the same case, in the shapo of o rather gaudy
lady's hat, loteresting, however, because made from the
¢ peel of the common dalsy.” Several other plants, notably

Seientific Amevican,

and others,yield fibers of varying degroes of fineness, which
likewise are exhibited, elther suspended so ng to show their
groatest length or wound into skeins,

TWO AUSTRIAN CURIOSITIES,

An opal, said to be the largest in the world and valued at
$£25,000, is exhibited in the Austrian section, It is an ir-
regularly shaped flat stone, perhaps two inches in its great-
edt dinmeter,and comes from the mines in Hungary, whence
wome of the finest opals produced are obtained. Another
curiosity in the Austrian section is a large chandelier made
of hundreds of pieces of the finest amber., It is valued at
$8,000.

THE SMALLEST STEAM ENGINE IN THE WORLD.

On the platform of the Corliss engine is, perhaps, the
smallest piece of steam machinery ever constructed. It is
an engine made of gold, steel, and platinum, so minute that
it has for its foundation a twenty-five cent gold piece, while
many of its parts are so tiny that they cannot be seen with-
out a magnifying glass. It has a regular steam gage; and
thoagh complete in every particular, the entire apparatus
weighs only seven grains, the engine alone weighing but
three grains. The flywheel is three fourths of an inch in
diameter, the stroke is one twenty fourth of an inch, and
the cut-off one sixty-fourth of an inch. The machinery,
which can all be taken apart, was packed in films of silk.
The constructor is Mr. Levi Taylor, of Indianola, Iowa.

VEGETABLE TALLOW AND CINCHONA.

The leaves, fruit, and wood of the tingkawanyg tree, also
the pulp, from Borneo, are exhibited in the Netherlands sec-
tion. The produce of this tree is known as vegetable tallow,
and is obtained from the fruit.

The tallow, carefully prepared, is used by the natives for
cooking purposes. A common article, prepared with less
care, is used for lamp oil, for lubricating machinery, and
other purposes where fats are required. The roots of the
tree are successfully applied in healing wounds, and the
wood is a very good timber.

In a large case on the west side of the pavilion is exhib-
ited an herbarium, illustrating cinchona eultivation in Java,
The danger that the cinchona tree would be extirpated in
South America led to an attempt at its cultivation in Java,
which has been entirely successful. In 1832, cinchona
plants and seeds were sent to Java, and their caltivation
was commenced on a large scale. Atthe end of March, 1875,
the government cinchona plantations contained 2,020,810
plants, of which 1,819,710 were planted in the open air and
201,100 were kept in nurseries,

There are seven plantations, having together an area of
about 1,600 acres. The trees from which the bark is to be
taken are cut off about eight inches from the ground and
stripped of their bark, which is dried in the sun, From the
base of the stems which have been cut, & number of shoots
spring up, of which one or two are left, which will grow in
soven or eight years to a tree that may be again cut off.
The herbarium contains samples of the bark and wood, both
rough and polished, showing the section both lengthwise
and across the grain, the seods and leaves of the plant and
specimens of quinine, cinchonidine, quinidine, cinchonine,
and & namorphous alkaloid, made from the Javanese cincho-
na tree, '

THE DUTCH AGRICULTURAL EXHIBIT.

In Agricultural Hall, the Dutch contributions comprise a
romarkably large varioty of animal and vegetable products.
Among the grains we notice a prepared flour so treated as
always to keep fresh in the hottest climate, It is put up in
hormetically sealed cases, and has we learn, been success-
fully subjected to the severest tests. Yeast cakes, made
from corn meal and oll pressed from corn, are likewise a
novelty. There is an interesting display of beet root sugar,
produced by the centrifugal process. Beckeeping is repre-
sonted by n few straw hives of the ancient pattern, and a
dress for apieunlturists consisting of a bonnet and cape of
wire oloth, A large exhibit s made of canned goods, some
which, the descriptive onrd states, were put up in 1852 and
have made several voyages to India and back, remaining
in excellent condition, Cod liver, rapeseod, linseed, and
other well known olls are represented by samples of much
clearness and purity., Duteh flax, hand-scutched and mill-
soutched, is shown, the fiber being from three and a half to
four foot long. A specimen from New Zealand is almost as
white and as glossy as silk fiber. Especinl attontion is di-
reoted to the white blogsom linseed, which is exported from
Ameriea to be manufactured into oil.  The fiber of this flax
In conrser than that of the blue blossom ; but it is said to be
superlor in value, A very marvelous piece of work, partly
the handiwork of nature and partly of art, is shown in a lat.
tico or sereon, the meshes of which are about six inches
sqoare, and formed of interlaced twigs which have grown
Into ench other at the Interscctions, The Iattice is about 8
foot high and 5 feot brond, and the rods are 1} Inches thick,
TROPICAL WOODS,

Over 1,500 specimens of woods from the Philippine Is
Innds are shown in the Spanish Government bullding. The

spocimens are about eight inches square, one side of each
being polished and the other plain, and one end s shaved
down in s bevel to show the grain. The bark is also

loft on the block. Amomg the more valuable of these
woods Is the narea, a reddish brown timber resembling wal-
nut, and sometimes showing n bright red color, which va-
rlety is more highly estoomed. It is In demand for cabinet
work. A large plank of this wood, which Is 7} feet wide
and 114 feet long, Is on exhibitien, Very many varieties are

the banot, taloto, corteza de colias, de nabo, palma de buri,

marked ns valuablo ship timbers. Theso are tough, closo.
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grained woods, and osk and teak, the latter resembling live
onk or black walnut.

In this collection of woods is shown a mahogany log from
Cuba, about 25 feet long and 18 inches square, The value of
this timber for vencers may be appreciated from the fact
that the Commission has been offered $2,000 for this stick,
Other woods from Porto Rico and Cuba are also exhibited
with that from the Philippine Islands. The prices at which
these woods are contracted for, cut, at the province Tayabas,
ng o principle producing center, are for the narra timber, 1
foot square and 80 feet long, §5 in gold, and the same for
the molave timber.

In the same building is & piece of rattan 550 feetlong and
only 14 inches in diameter at the butt. It is coiled up like
acable.

BAMBLING NOTES,

Nusnen I,

WATER WHEELS AND THEIR MAKERS,

1 saw Root last week for the first time in three months,
He has a first rate mill site out on the Pappillion, and has
just finished his mill. He expects to start up next week.
In speaking of the wheels he had purchased, he brought
forcibly to my mind a business principle well worth consid-
ering.

“He had his own prejudices regarding wheels, as every
mill man has, but before ordering he sought and received
my advice on the subject. I may state here that [ havemy
prejudices on the water wheel question as well as he, and
I will further state that he ordered three wheels, neither
his own pets nor the ones I had recommended. When he
first spoke to me about the matter, I recommended a certain
wheel and at the same time gave him the addresses of all
the wheel builders in the country. Last week, at the meet-
ing mentioned, he told me his story. Hé had written sim-
ilar letters to all the builders, stating the case and soliciting
terms, financial and dycamical. He received many courte-
ous replies and gorgeous catalogues. The respondents ex-
plicitly stated that in the last seven years they had sold
such a number of wheels—had replaced such a number of
So.and-So’s wheels—have 200 wheels running in the State
of New York alone—*a wheel of our make was placed in
the mill of Mr. Sample in New Jersey, under circumstances
identical with those named in your letter, and performed
perfectly satisfactorily—have several wheels in your county
and enclose you addresses of users who will speak for them—
send you herewith names of 1,000 users of our wheels,
which list speaks for itself of their merit—think three of
our new forty inch wheels will suit you—call your attention
to our prices—call your .attention to the fact that all the
wheels in nse in onur own county are of our make—enclose
you Mr. Emerson’s report of test of our wheels—advantage
of turbines over overshot wheels no longer a question,” and
numberless more such items. But one concern wrote as fol-
lows; ‘‘Three of our forty-two inch wheels, placed as you
state, will do the work specified in your letter. Would be
pleased to receive your order with that understanding.”
Now here is a party not afraid to say ‘will," and the banks
say Y. 18. Of course the wheels were ordered from these
last parties, who seemed to know something about what
their wheels will do, as well as what they have done. Root
says he cannot lose, even if the wheels fail. The concern
furnishing them is responsible, and under the circum-
stances the price does not become & matter worth considers-
tion.

‘There may be a moral to Root's story worthy the attention
of manufacturers of the solid order. I mean, of course,
solid capital behind solid merit in the produet.”

THE WASTE OF COAL BY SMOKE.

“ From my office window I can see a paper mill chimney
of imposing hight. Night and day for two years, that
chimney has not ceased to belch out its solid volumes of
smoke, solid enough apparently to hold up the chimney if
tho positions were reversed. That smoke must cost the
mill owners o great deal of money; and a great deal of it
finds its way into my offico in the form of palpable soot.
The fact is that this whole smoke business is an abatable
nuisance and a sign of waste. Furnaces constructed especially
for the economical consumption of fuel are required, on
general principles, to burn the smoke. It is not found dif-
ficult to so construct & furnaco as to attain this end. Smoke
is composed of carbon which is visible, and hydrogen which
{8 Invisible. Had these products, when first set free in the
furnnce, been supplied with exactly the proper amount of
oxygen, they would have turned into carbonic acid and have
boen consumed. The proper adjustment of the combina-
tion of these gases forms the basis of design for smoke-
consuming furnnces.

 But plenty of furnaces are now in use in places whoro
it in desirable to burn the smoke, without entirely recon-
structing the furnace or going to any such oxpenno. Many
ingenious contrivances have boen invented, Intended to bo a
wimplo attachment to the ordinary furnace and to answer
the purpose of originally designsd smoke consumers, They
consist generally of poculinr dampers or peoulinr doors, of
alr holes behind the bridge wall, or of some arrangoment of
wtoam jots in the furnace, The behavior of some of theso
affalrs in remarkablo, Some fall entirely, some sucoced
perfoctly, while some burn the smoke, but at great ex-
pense, z
** Any ordinary conl-burning boiler furoace may be made
to consume nineteen twentieths of ita smoke, and to effect

some slight saving in fuel, without any alteration, and
without a penny expense, by procesding as follows: First,




ve been in the habit of using a poker, trade it off
1 Noxt firo a8 usnal, and, if it is not ralning too
and take a look at the top of the chimney
o be smoking. Now with the hoe push all the
- coal & little back, 8o as to leave n foot of the front

grate bars uncovered. Now throw in fresh conl

clear part, quite a lot of it. It will now burn from
edge, which becomes coked, the escaping gases
rer the glowing coal further in the furnnce. The
P firing consists in pushing these coked portions
back into the fire, and putting fresh conl on the side of the
heap nearest to you. You will notice that by this plan of
firing you never put any coal into the fire at all, but into
what may be called a coking oven, and you burn only coke.
All coals, clinker, otc,, are moved inward, and as a conse-
quence the clinker will all have to be taken out at the back
end of the grates. For this purpose a door in the side wall,
level with and atthe back end of the grate, will be found
‘more convenient than engineering the clinkers around to the
front door again, This method of firing is almost universal
in England, where municipal law fines a smoking chimney.
One objection to the process is that the charges of fuel, be-
ing light, must be pushed forward frequently, keeping the
furnace door open a great deal. Notwithstanding this fact,
the plan will be found very satisfactory.
SHAPTING, HANGERS, AND PULLEYS.

* Dixon has recently been replacing one of his line shafts,
He has been telling me for the last two years that the thing
was annoying him. He has made a clean sweep this time,
and Thope he is now at peace. He bought that shaft, with
its hangers, couplings, and pulleys, in Boston when he first
started his shop. It was his main line then. It wasonly
one and fifteen sixteenths in diameter, and the pulleys had
wretchedly gotten-up set screws in them. He says he
bought the stuff with his eyes shut, and I believe him.
About a yearago the receiving pulley on this shaft slipped
a little and gouged a couple of rings in the shaft. Last
month the shaft twisted off at that place, which is the best
thing that ever happened to it, for it made Dixon mad and
he superannuated the whole thing. Even the pulleys he
1aid aside for other purposes. The hangers, when Iying on
the floor, look as though they had a world of drop, but in
reality it was only ten inches, and they had been put up
with nine inch wooden blocks to lower them. They had a
fearful lotof metal in them, for they dropped about two
feet and then turned up again. That's what made them
look so impesing when on the floor. They were fancy-look-
ing affairs, all the orders of architecture having been called
into play in their design. Dixon threw them in his scrap
pile. The shafting was not atall nice, being very irregular,
and the pulleys were poor fits. The couplings were of the
modern taper sleeve variety, and looked first class in every
way, but were always troublesome. They were all right
when the shaft was in perfect line, and they were all right
when the shaft was very much outof line, as was the case
once when a new Daniels planer was put in the pattern
shop above. But when the shaft was just a little out of
line, as most shafts are, those couplings would squeak and
*“ ghaw " the shaft, and work off. Nothing could be done for
them but lining up the shaft, which seemed to be the only
thing which ought to be done; but the floor above was not
substantial, and it would disarrange the shaft in a very
short time. In putting up his new shaft, Dixon has stif-
fened this floor ns much as possible, and put up hangers
with twenty inches drop, with solid cast iron boxes and
glass oilers, The old boxes were solf oilers, but gave
trouble. He has enlarged a portion of this shaft, as ought
to have been dono at first,and put on all the pulleys in
halves, He says itcost him fifteen dollars every time he
put a new pulley on the old shaft, or changed the order of
hose already on. He has put on the anclent style of flange
coupling, which looks very much llke retrogression; but
my own experience has been about like Dixon’s, and I ex-
pect 1 should have done about the ssme thing., His coup-
lings are provided with an outer sleeve a foot long, which
covers the bolts, Without theso sleeves 1 believe these
flange couplings to be the most murderous pieces of metal
about a shop. His pulleys are the neatest 1 have ever seen,
Most of these two-part pulleys look very clumsy.

SELF-OILING BOXES,

“ Bpeaking of self.ofling boxes, I was told of a Cincinna-
tl firm who sold a complote mill outfit, with all boxes on
the self-oiling plan, The customor reported trouble with
the boxes, and further Inquiry elicited the fact that no ofl
whatever had beon supplied to them st tho trial start, The
self oiling feature had been depended on for supply as well
as regulation.” LEFTWICK,

———— 4
THE FAIR OF THE AMERICAN INSTITUTE,

Despite the existence of tho Contennial Exposition, the
present Fair of the American Institute in likely to bo s in.
torosting, In point of noveltios displayed, as any of its late
predecessors, The wame, we think, will be found true of
other local exhibitions. Both from the size of the Centennial
and from the limited time which most visitors thereto have
at thelr disposal, to the foreign exhibits is given the great.
est share of attention ; and many home contributions, which
in smaller colloctions would be narrowly scrutinized, are
there overlooked, or at least but cursorily examined. Local
falrs, therefore, viewod as domestic ndvertising mediums,

really offer suporior adyantages to the great international
display ; and the recognition of this fact, by muanufacturers
and others, doubtless accounts for the non.diminution of

the ususl number of entries in the American Institute
bullding. On the part of the Falr managors, it is ovident

Scientific American.

that exertions have been mnde to render the show more at”
tractive, both to exhibitors and to the public. New decors-
tions, quite tasteful in their way, s new and handsome
fountain, an attractive-looking, though poorly stocked,
Japanese bazaar, and varlous other improvements haye been
added. The general arrangement of the hall, however, Is
the same as during former years; and we can dispose st
once of a large share of the miscellaneous exhibits by
stating that they offer a like similitude. As st every recur-
ring fair there is some one prominent contribution of espe-
olal interest, so there is to this one, in the shape of

THE POTTERY DISPLAY.

Visitors who are familiar with the exquisite ware of
France and England will see, doubtless, little to admire in
the two neatly arranged exhibits of the Union Porcelain
Works of Brooklyn and of a New York manufacturer ; but
on the other hand, those who have watched the progress of
the pottery industry in this country will see, in the ambi-
tious attempts at majolica ornaments, Parian statues, and
like objects hitherto only imported into the United States
from Europe, an advance both rapid and full of promise for
the future. We have before us a French journal in which
one of the French artisans, who had been sent to this coun-
try to examine the Centennial Exposition and who has re.
turned, warns his trade publicly that the competition of the
United States in the manufacture of fine pottery is greatly
to be feared. Probably the best we can do in fine porcelain
is that shown at the American Institute Fair. The taste
displayed in ornamenting is sometimes questionable; but
the work is there, and there is plenty of artistic ability in
the country to supply the needs when once its attention is
directed to the subject. In the Brooklyn factory’'s display,
quite a handsome vase is exhibited, commemorative of the
Centennial year. Scenes from the national history are exe.-
cuted in bas relief in panels around the base; on the sides
are medallions of distingunished men, and the handles are
bisons' heads. The painting is appropriate and tasteful,
and as a piece of pottery it is of excellent fineness, There
is also in the same exhibit a commemorative cup, showing
some fine modeling work which is worth examination,

THE MACHINERY DEPARTMENT

is now a chsos, but we are promised a host of new things.
The driving engines are three in number; an 80 horse power
‘Wheelock, a Brown engine of similar size, both models of
admirable workmanship and finish, and a Hampson & White-
hill 40 horse power machine. There is the inevitable and
omnipresent Baxter engine in its various sizes, possessed of a
new interest through being attended by a lady engineer. A
new yacht engine, said to be of 5 horse power, built by Har-
sen, of Greenpoint, isa neat, compact, and very small ma-
chine, which seems excellently suited for small boats. The
cylinder is vertical and inverted, and there is a new and

froin an inclined slot in an eccentric, thus changing the lat-
ter to one side or the other, and so,through the eccentric rod,
controlling the motion. The device, which might be termed
n single link, works excellently. Celluloid emery wheels,
composed of & mixture of celluloid and emery, are exhibited
at work. They seem to have the advantages of not glazing,
they run with little noise and few sparks, can be used with
water, and the wheel at the Fair has cuta clean square-
edged notch in an old file, a good piece of test work.

Of course the band and jig saws are out in full force, and
the popularity of the Chinese puzzles and toy frames and
furniture which they manufacture shows no sign of waning.
We notice & new tool interesting to woodworkers, called a
friction feed cnt-off saw. The friction feed is obtained by
passing a strap, which connects the treadle and the vibrating
saw carriage, over a friction pulley which isalways revoly-
ing when the saw is in motion. By pressing lightly on the
treadie, the band is tightened over the pulley, and the lat-
ter thus pulls the saw forward to its work. There is alsoa
now gage und measuring attachment, placed transversely
norons the front of the table, consisting of a perforated plate
and sliding stops thereon, which last is connected with a pin
und knob by a rod. In using, the pin is placed in the hole
on the plate corresponding to the length to be cut, and the
stop is thus moved to the exact distance from the saw indi-
eated in inches by the scale, This is done very quickly and
%0 saves time. A new gear wheol is exhibited in model (why,
wo fall to perceive, ns opportunities might easily have been
afforded for showing full sized wheels at work), made after
n now process, the V-shaped teoth being forged or pressed
by the sction of a die revolving in contaot with the hoated
blank wheel, which likowise rotates, Advantages claimed
aro absence of flaws, accuracy, strength, no back Iash or lost
motion, ete. Veneored pulloys are novelties, and seem to be
a choap and fair substitute for ordinary wooden pulleys. The
poripheries are made of threo layers or vencers of ash, The

pulleys run true and owsily, They are not visible In actual
uso, and hence no further opinion is possible,  Exhibitors
fall to consult thelr best intorosts when they show devices
{dle, which can essily be displayed In eperation, Thix s be-
coming n too common orror at the American Institute Fairs,
The mechanical publie, the interest of which it is hoped to

enlist, is not at all inclined, under such clroumstances, to
accopt assertions of advantages on faith.
— ———eetro—
Handasyde's Composition for Bollors,

Messrs. C. H. Handasyde & Co,. Dunleith, Scotland, have
rocently established an ngoney ar 24 Broadway, in this oty
(heo advertisement on another page), for the lntroduotion of
their antl-incrustation composition for stationary bollors and
Jocomotives in this country. The composition has been

tested on the railroads and in collieries and irouworks Yo a

simple reversing gear, which consists of a rod moved to and | 3%
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great extont in England and Scotland ; and we have before
us & long list of the names of the mout extonsive manuface
turers abrond who are using the article at the present time,
Mr. G. C, Campbell,the agent in this country,has lnstructions
from the manufscturers o make no charge to users of the
composition unless it nccomplishes all that is claimed for it;
and they modestly state in their circular that they *‘ refrain
from claiming for their composition any advantsge over
others of a similar nature, but ask for a fair and unprejudiced
trial, so that its real """im‘.’ be ascertained.”

The Patent Business of Groat Britain,

In the year 1875, the aoplications for patents made in
Great Britain and Ireland numbered 4,581, being 69 more
than in 1874. Tho increase is less by 129 than that of the
previous year, and this diminished rate of growth is fairly
attributable to the depression of trade.

The British patent statistics enable us to form an idea of
the proportions of inventions in that country that have any
substantinl value, For instance, in the year 1875, 1,173
patents were not earried further than the six months provi-
sional protection, which is the preliminary period for which
patent is granted ; and as a rule, only 28 per cent of British
patents sarvive their third year, and 10 per cent their
seventh, Small as this business appears in our eyes, the
considerable fees exacted from patentees realize altogether
a very large income, the year 1875 ylelding a revenue of
over $550,000 in gold after all expenses were paid. This
sum is about the average amount; and since the office was
remodeled in 1852, over £6,150,000 has been paid into the
public exchequer. The claims of Science are now being
urged upon the Government; and it is to hoped that, in con-
sideration of the large revenue yielded Ly the patent office,
the proposed Science Museum may be established. A siteon
the Thames embankment has already been suggested for
the purpose, and a plan for the institution is published in
the Patent Office Report for 1875, recently issued.

DECISIONS OF THE COURTS.

United States Circult Court~=Northern District of Ohlo.
HARYEATER PATENT,—HEXXY F. MANN £, EDWIN BATLISS.
{In Chancery.— Before Emmons, C. J. — April Term, 15%.]
Exxoxs, J.:

In this csuse complainant’s bill recites that he (s owner of letters patent
of the U'nited States, dated Fedruary 34, 1871 bol1 a refasuc and extension
of letters patent No. . dated June &, 1804, sald relssued lctters patent
being numbered § 381, foran improvement in harvesters, com 1 hav-
fag been one of 15- original ntees, and baving acquired the interest of
m: e:;pu‘l:aln. acob J. by so ssslgument from sald Jacod's ad-
ministrator.

The Improvement consists, in brief ugm. In baving an elevated side
delivery of the cut Jnln in the straw, by means of an endless artou.
whereby the 0 Is discharged into a luhoury receiver, of concave form,
from whence by means of a revolviog rake, the teeth of which describe a
cirele aml{ colncident with the cirele of which the concave recelver forms
s mlun into gavels of sult size for
foto sheaves or hundles. The bill prays answer, account of profits
damages, and 1 n in usual form.

The anawer denles originality and noveity of the iavention, as also ia-
fringement, in that 'henubyeooyhnnl s device the graln l-dhuﬂ«l
into & recelver which is ** concave” in form, the machines constructed by
ddmutduehnrftnntr graln into a receiver wihich is “ fiat and horizon-
tal,”" trom which it is taken by the binder without the use of the revolviag

e,
On the hearing the question turned malnly upon the &b cialm of com-
plainant’s patent, which is {n these words:

**4. The statfonary concave receiver I, baving a continuous surface, ar-
ranged as described at the side of a harvesting machine. baving an elevated
side dellvery so as to receive the cut graln from the e!emlngcnl:d dellvery

pnntuf;oud‘ t¢':4)lle:.-l. hlll;e same Into gavels proparatory to ti belng dis-

m the machine, ™"

S tho Tl d"mm b 'eonm; T descrined 1 D Ciakm,
'orm from emplo, ¥ N .
and does not conuﬂlue an iafyl ent as charged (o the bIL,

n
Complalnant's biil dismissed Notice of appeal to the Supreme

ourt.

The opinfon of the court in this case was delivered orally, and was oot
reduced to writing, and this report is msde by the clerk.

[Geo. H. Christy and Wm. Bakesell, for complalnant.

S. A. Goodwin, for defendant.

COsats.

DECISIONS OF THE COMMISSIONER OF PATENTS.
IMPROVEMENT IN SHUTTER HINGES, — HARYEY LULL, — EXTENSION,

[In the matter of the application ol_lllruLl.ull. for the extension of let
tors patent of January 2, 1851, No, 10,437, —Declded July 27, 1576, ]

DoorrrTLe, Acting Commissioner:

This lppliullun or the extension of the above named
under the authority of the Act of Congroas, ;sprowoa il 3 1596 It was
once extended for seven years, from the day of January, 1583, which
term expired tho 24 day of Jan LN

¥rom the Congreasional Record, In which the h‘-rocecdlup relating to the
act above cllod were printed, It s shown that this case was very fully dis-

in both Houses of Congress . No opposition was made there, or
been made before this Office, since these proc“dln‘r commenced, Over
sixty prominent manufacturers in varfous large cities signed the petition
that applicant made to Congress.
T eg.n with pro-

tent was made

The lgvenl on consists in the construction of a sbu
Jections and bevels, so that it may lock Itself i @

The Examiner importa the {nvention to be novel at the
of the original patent, and

o
of the t
roof anows that no self-locking hinge mads at
an cnr'uor date has been Introduced lota the market to any consfdarable
extent, tented

Nor does It hat any inv aloce that

Py L 1§ a
time has superseded (8, The qmol’ also shows that the lnveation s valua-
ble and Important to the publio to the extent of many hundreds of thou-
sands of dollars, that loss than §10,000 pront has been reallzed by the lnven~

tor from tho sales of the article, and that nearly all of that has beon con-
sumed In lHtigation,

The Examiner u‘zorh. and the proof substantiates his m&eﬁnnl that
these hinges have been sold In quantitios sufciont to A 2,160, 'lndot-
and 1t s estimated that the public has boen saved In breakage, wWear an
toar, and extra fastening, to the amount af 0,000, The faventor Is now
very old and poverty-stricken, with a wife and several childres Gepending
upon him for -up%oﬂ.

1t 1s also shown by numerous afidavits and other evidence that the effect
of the |lr)(uu«|l extension upon the puhlls;‘lnwrvn will be good, (nasmuch
as It will provent the manufacture of ol Mr. lrml constructed wares
and will continue the manutacture of & valuablo hinge fn the havds of
those who will cocstruct 1§ In qmlwr ahiapo and of durablo material,

The applieant hax fully compliod with all the requirements of the law ang
Ooe practice entitiing ‘mu 10 the extension of h‘]a patent, \’er{ Iy has
amore meritorfous ease heen presonted, and 1t (s without healtation thas
the extension applied for s granted,

Recent Dmerican and Loreign Fatents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED CIHIMNEY FLUE CLEANER.
James Grimos, Portamouth, Ohlo~This invention consists of
spring aoted wing seotions of the oleaner brushes, whioh are
lookod vo tho stom until the same is carrled up in the chimney by
moans of jolnted links. The wings are released by a cord running
down along thoe stom,

IMPIROVED WATER ELEVATOR AND PURIFIER,
Conrad Hartaell, 8t. Josoph, Mo.~This Invention causes u cur-
rent wheel located on a float to operate a pump, which druws its
water through a submorged tube, at the bottom of which is s il
ter. The objeet {8 to afford a constant supply of pure wator,

IMPROVED BA