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IMPROVED MACHINE FOR POLISHING MOLDINGS AND
SURFACES.

In the ordinary process of making wood moldings, when
the strips leave the cutting tools, they have a rough face,
which must be finished before they can be olled or painted.
This operation is now done by hand by the use of sand paper,
emeory, etc. Like all hand labor, in which the workman be.

sides, it is at best im-
perfect, since the pe-
ouliar forms of certaln
patterns  frequently
prevent nest and care-
ful work. In brief,
the operation is one
which so specially in-
vites the labor of the
machine that it will
probably be a matter
ol some surprise for
our readers 1o learn
that, despite the im-
mense variety of
wood working appara-
tus in the market, ap-
paratus seemingly ca-
pable of converting
wood into every pos-
sible shape and form,
there has hitherto
been no device for
accomplishing so ne-
cessary and yet, as
compared with ascore
of other every-day
processes, (simple a
requirement. We need
hardly preface the
following description
by saying that the
machine referred to,
and herewith {llustra-
ted, bids falr to be a
very useful invention,
the more so since its
capabilities are not
confined to moldings
nlope, but include
the scraping and fin.
ishing of veneered
surfaces, and the po-
lishing of coach bo-
dles, of metal work,
of glass, and of mar-
ble.

In Fig. 1 we give a
perspective view of
the invention, from
which its mechanical
construction will ea- .
slly be comprehended. 5
Either of the pulleys,

A, may recelve the
belt and serve as the driver, each having a pitman which
connects wizh, and so Imparts & reciprooatory motlon to, the

oarrisge, B, In which the polishing arrangements, described
further on, are located, From a small pulley on the same
shaft as pullnys, A, descends a belt to another parallel shaft,
on the ends of which are two more small pulleys, one of
which sppears st €, The pulleys last mentioned are con-
nooted to the wheels, D, at one side of the machine by &
orossed, on the other by s straight, belt, Aguainst each of
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sald belts rests a tightener, E, having a handle convenliently
located, as shown, and 8o arranged as to be firmly secured, so
a8 to hold the idler away from or against the belts, as de-
sired. The object of this arrangement is to enable either
belt to be thrown into action at will, so that the shaft of pul-
loys, D, may be caused to travel in elther direction. Said
shaft lmparts motion to the lower feed rolls, the upper ones

.| of each pair of which are respectively represented at ¥ and

@, Theso rolls are covered with rubber so a4 to grasp the
molding placed between them, and carry it under the recip-
rocating polisher, H, and so out of the apparatus. It will
be seen, however, that, since the machine, as already de-
gcribed, may be caused to run in elther directlon, the strips
may be introduced at either end, or may run through one
way and (the motion belng reversed) sent back again, and thus
kept traversing to and fro under the polisher ay long a8 muy
be desired. The rolls may be easily adjusted, as to thelr se
paration, by the screws shown above them, and are rigidly
connected to the table, whickh last, however, Is entirely de-
tached from the frame on which the polisher works, It has
& vertical motion, imparted by the handle at I, and thus the
work held between the rollers may be ralsed or lowered bodi-
ly, and 50 adjusted with any degree of pressuro sgalnst the
rubbing materials,

Ho far we have described merely a neat mechanienl con-
telvance of well known devices—the practioal appliance
whereby the gist of the Invention is adapted for use. The
essontial feature of the whole lies in the rubber, H, an en.
larged sectional view of which is presented in Fig. 2;and In
the making of this, resort is had to a simple and ingenious
process, namely, artificial stone manufacture, It belng re.
quired to dress s certain pattern of molding, & small plece of
the materisl s very carefully finished by hand to the exact

hard fine-grained stone, every curve and angle of the pat-
tern, reversed, of course, but duplicated with sharpness and
acCurscy.

It remains now to secure the slab shown st J, Fig. 2, and
separately in Fig. 8, to & wooden back, interposing between
it and the latter a sheet of india rubber, K, to add to the
elasticity, and then to fasten the whole in the box, H, by

form, This gerves as & mold for a concreto of prépared ma
terlals, which set and crystallize very rapidly, producing, In

means of the set screw shown on the latter in Fig. 1. In the
box, however, as will
. : be further seen from
- ; Fig. 2, is a simple ar-
rangement for supply-
ing emery dust, glass,
or pumice, between
the stone and work,
or even for admitting
water to the same lo-
cality when desired.
The emery Is intro-
duced through the
aperture shown in the
cover, and falls to the
bottom of the box,
whence, if not pre-
vented by the closing
of the slide, L (opers-
ted as shown by the
handle above), it
gradually escapes
through small holes
to the face of the
stope. The polisher
then, as already de-
scribed, travels to and
fro, constantly rub-
bing the molding;
while at the same
time, having a free ls-
teral play, it readily
adspts Itself to any
swist in the same.
We bave witnessed
this machine in ope-
ration and can state
that it tarns out excel
lent work, the mold
ings certainly poeses.
sing moch cleaner acd
sharper angles and
corners than could
be produced by the
baud process, unless
the polishing stone
were removed from
the appsratus and
operated by hand, as
it well might be, al-
thongh of course at
the expense of time.
Hard wood or soft
wood surfaces are po-
lished with equal
ease, amatter of some
difficulty in the last
instance, as soft faces are usually gummy and difficult to
dress, and the use of loose powder effectunily relleves this
trouble,
Patented June 20, 1875. For further particulars regand-
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Ing price of machines, and for rights, address the patentee,
Hon, John A, Dayton, 20 Hanson Place, Brooklyn, N. Y.

A N¥EW cheap coating for wood, which is very adherent even
when exposed to the weather,consists in simply brushiog the
surface with a solution of persulphate of iron of 2* to 24*
Baumd, The blue gray, tint which this aequires on drylog

changed to an agreeablo brown when linseed oll yarnish s
applied, ‘
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Scientific American.

MIND IN PLANTS.

“¥Ms my faith that every tlower
Bnjoys the air it broathes."”

8o wrote Wordsworth long ago, and very often the poet’s
propbetic spirit anticipates results which slowly demonstra-
ting Sclence arrives at only after many years of patient ob-
sorvation and logieal deduction, In It possible that Worde-
worth’s faith in the capacity of vegetation to enjoy was
really such an anticipation, that the consclousness which en-
Joyment presapposes 1% in any degres a function of plants?

Thore is certainly a growing disposition on the part of
selontific men to ncoept such a position, and the evidence in
gupport of 1t has already bocomo too sbundant to be over-
looked or despised.

As Dr. Forbes Winslow has romarked, vegetable 1ife is o
universally sssamed to be, as a mntter of course, uncon-
polous that it appears to many & mere folly to express &
doubt of the correctness of the assumption. But, he con.
tinues, let a close observer and admirer of flowers watch

only feel but enjoy 1ife, and he will be struck with the im.
mense array of faots which may be sdduced in support of it.
Endow them hypothetically with consclousness, and they
appear in a new and altogether differont aspect. His con-
clusion is that they are undoubtedly in the same category in
this respect with the lower forms of animal life, respecting
which it is impossible to determine whether they have con-
sciousness or pot.

Dr. Lander Lindsay goes further, and regards mind and all
its essential or concomitant phenomena as common in various
senses to plants, the lower animals, and man; and he backs
his belief with s cogent array of evidence, which, while it
fails to demonstrate absolutely his position, shows very

| clearly the drift of scientific opinion.

Dr, Asa Gray, after speaking of the transmission of the
excitability of sensitive plants from one part of the plant to
snother, the renewal of excitability by repose, and the power
which the organs of plants have to surmount obstacles to

12 | positions favorable to the proper exercise of their functions,
15 | goes on to say that, when we consider in this connection the
still more striking cases of spontaneous motion which the

lower alge exhibit, and that all these motions are arrested
by narcotio or other poisons—the narcotic and acid poisons
producing effects upon vegetables respectively analogous to
their effects upon the apimal economy—we cannot avoid at-
tributing to plants a vitality aod a power of msking move-
ments toward & determinate end, not differing in nature, per-
baps, from those of the lower animals. Probably, he adds
with characteristic cautiousness, life is essentislly the same
in the two kingdoms; and to vegetable life faculties are
superadded in the lower animals, some of which are here and
there indistinetly foreshadowed in plants.

Darwin has observed in the drosera rotundifolia & faculty
for selecting its food, which in animsls would certainly be
attributed to volition. Mrs. Treat has described the same
trait in the plant, On belng deceived by means of a plece of
chalk, the drosera curved its stalk glands towards it, but, im-
mediately discovering its mistake, withdrew them., The
plant would bend toward a fiy held within reach, enfold it,
and suck its juices; but would disregard the bait if out of
reach, showing not only purposive movement (or & refusal to
move, as the case might warrant), but also a certain power of
estimating distance,

Again, Darwin has shown that the more perfect tendril
bearers smong climbing plants bend toward or from the
light, or disregard it, as may be most advantageous. Also,
that the tendrils of various climbers frequently attached
themselves to objects presented to them experimentally, but
soon withdrew on finding the support unsuitable, He says
of the bignonia caproolata that its tendrils ‘‘ soon recoiled,
with what I can only call disgust,” from a glass tube or a
zino plate, and straightened themselves. Of another big-
nonis, he says that the terminal part of the tendril exhibits
an‘odd habit, which in an animal would be called an instinct,

° | for.it continually searches for any little dark hole in which

1o insert itself. The same tendril would frequently withdraw
from one hole and insert its point in another. In like man-
ner, spirally twining plants seem to search for proper sup
ports, rejecting those not suitable.

Speaking of phenomena of this sort, Dr. Lindsay makes
this strong remark: ‘‘In carnivorous and climbing plants,
there is a choice or alternative between action or insction,
acceptance or refusal; and the choice made is not always
Judicious., There may be an error, and the error may be cor-
rected ; but in order to such correction, there must surely be
some kind of consclousness or perception that a mistake has
been committed: an exercise of will in making further
efforts at success, and & knowledge of meacs to an end, with
their proper adaptation or application.”

According to Professor Laycock, organic memory is common
to both animals and plants, and certain l{anas seem to exhibit
it in & marked degree in their antipathy to certain trees. The
botanist Brown has remarked that the trees which the
lirnas refuse to coll round are physically incapable of sup-
porting the climbers.

And not only do many plants act, as one might say, reason
ably, but some exhibit the opposite quality. In his " Veg-
etable Physiology,” Professor Lawson speaks of the eccentric
movements of the side leaflets of Aedysarum gyrans, which
make it appear ns though the whole plant were actuated by
a foeling of caprice.

In many cases observers are, no doubt, self-decelved, and
mistake & wechanical and wholly unconscious mimicry of
intelligent action for an actusl exhibition of intelligencs:
still such men as Dr, Gray and Mr. Darwin are not apt to be
deluded by mimicry or figures of speech; and however

carafully their procosdings on the assumption that they not
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much it may run counter to popular notions of what is proper
to plant life, the hypothoesis that intelligence does not end
with animal life sesms by no means Ineonslstent with a mul
titude of trustworthy observations,

FIRE EXTINGUISHER TRIALS

A large vacant lot In the upper part of this city way re.
cently the sceno of some remarkable experiments upon a new
fire-extinguishing spparatus, The trinls waere devised by
Mr, Joshun Rose, and were prepared on s seale of magnitude
sufficlently near to n good-sized conflagration to put the iy
vention to a test of exceptional severity. The Apparatuy,
like most fire extinguishers, Involves the use of earbonle
noid gas, which, after belng produced in & genorator, is eithey
mingled with water in large recoptacles, or elss forced undey
heavy pressure into s battery of wix strong cylinders, The
general idea 18 to avold making the gas on the spot where |t
is used, and elther to convey it thither compressed in the
cylinders, whenes it is allowed to escape and mingle with the
hydrant stream, or else conduct it by pipes to the surface of
oll tanks, for extinguishing petroleum fires,

On the experimenting ground, s large brick tank, 20 feet
wide by 80 feet long, was constructed, and into this about a
foot of water was placed, covered with the contents of thres
or four barrels of crude petrolenm. Along two sides of the
tank extended perforated pipes, which connected with the
gas cylinders. The oll being ignited, the vapor burned with
immense flame, covering the whole 600 feet of ares. At the
moment when the fire seemed fiercest, the gas was admitted
to the pipes; and escaping therefrom it rushed out over the
surface of the oil in great white clouds, cutting off the
flames almost instantaneously and wholly extinguishing the
blaze within five seconds. The succeeding trial consisted in
igniting & bonfire of over a hundred rosin barrels packed
with dry leaves, wood, and other inflammable material, the
whole plentifully soaked with petroleum, In a few minutes
this made a larger and even fiercer fire than did theoil. It
was then attacked by streams of mingled gas and water from
two seven eighths inch fire hose nozzles. Probably not ten
seconds elapsed before the flame was under control; and
within four minutes from the time the streams were first ap-
plied, every vestige of fire had dissppeared. A heap of dry
wood was next raised, and on this were placed two full bar-
rels of crude petroleum. With the blaze thus produced
the gas and water made short work, puttiog it out in about
two minutes. Lastly, it was shown, by practically com.
paring the stream delivered from the hydrant with the
same stream after gas had been admitted to mingle with it,
that the latter was projected to a distance of some fifty feet
beyond the former.

The inventor of the apparatus is Dr. J. H. Connelly, of
Pittsburgh, Pa. We expect shortly to publish a fine engrav-
ing of it, together with a complete description of its capa.
bilities.

THE _UNITED STATES METAL-TESTING BOARD,

A session of this Board was recently held at the rooms of
the American Society of Civil Engineers in this city. Oar
readers will remember that the bcard was appointed by the
President, under authority of an act of Congress, last spring,
and the circulars of the Secretary and of the Committees of
the Board have given the readers of the SCIENTIFIC AMERICAN
a knowledge of the scope and the plan of its work, and have
awskened an unusual degree of interest in a scheme which
is of national importance. We are informed that at this meet-
ing, the President of the Board, Colonel Laidley, reported
that the great testing machine of 400 tuns capacity had been
contracted for, and that a considerable amount of work had
already been upon done it. It is expected to be completed and
at work at the Watertown Arsenal before the close of the car-
rent fiscal year, Itis the invention of A. H. Emery, but has
an independent straining mechanism, fitted with a strain dia-
gram apparatus, designed by C. E. Emery to produce dia-
grams somewhat like those of the autographic testing ma-
chine of Professor Thurston. It is expected to cost, includ-
ing foundations and auxiliary apparatus,about £50,000. The
machine is said, by those members of the Board with whom
we have conversed, to be a beautifully ingenious apparatus,
and it is expected to do wonderfully accurate work. The
beam of a ten tun scale, made on a similar plan, has been
known to turn with the weight of a nickel cent. No doubt
seems to be felt of its strength and durability.

The committees reported progress in their work. The
committes on wrought iron is working up an extensive series
of experiments made at the Washington navy yard, under
the direction of the navy department. The effect of propor
tion upon strength of members of wrought iron structures,
the value of various sizes and qualities of metal for chains,
the modification of quality by change of size, and the effects
of time and the phenomenon of the elevation of the elastic
limit by strain, as well as the simple determination of the
strength and other qualities of iron of the various well known
kinds in our markets,are all under investigation by this com-
mittee, of which Commander Beardslee is chairman.

General Gilmore, chairmsan of the committess on iron for
armor plate and on cast iron, is engaged with his committee
in collating information and planning experimental work
in directions equally important. The records and experiments
of the war department are extremely rich in this kind of ma-
terial; and the reports of these committees will embody &

guished officer who is directing the work will probably be
ble to put it in most useful and accessible form.

Chief Engineer Smith, of the U. 8. Navy, gave an account
of the work undertaken by the committes on steel for tools

st the Washington navy yard. All of the best steels in the

vast amount of valuable practical koowledge. The distin-
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market aro obtained and made into tools, and their value is
determined by actusl use in the machine shops of the navy
yard. A dynamometer 18 used to determine the power ex-
pended, while the losses in weight of the tool and of the metal
out by it are carefully determined and compared. Finally, a
careful chemical analysis of the tools is made ; and the compa-
rison of thelr constitution with the data, derived, as described,
will indicate what & good steel really is. It was stated that
no comparisons by name—which might well be deemed
“odious” by the less fortunate makers—will be made in the
report. It is intonded that the work of the board shall be en-
tiroly impersonal, and that its results shall do as much good
and as little harm as possible,

General Sooy Smith, chairman of committees on girders
and columns, gave the board an outline of the results ob-
tained during a very valuable series of experiments, recently
carried on at the shops of the Cincinnati Southern Railroad,
to determine the strength of compression members of struc-
wures, and stated that other equally important investigations
were to bs made for the board at an early date. Incidentally,
the effect of cold in altering the resisting power of the metal,
a subject which has been discussed at length in the columns
of the SOIENTIFIC AMERICAN, had received some further
elucidation, both at Cincinnati and at Washington.

Mr. A. L. Holley, the well known pioneer in the introduc-
tion of the Bessemer process in the United States, and who
is chairman of the committees on chemical research and on
modern steel processes, stated that a chemist—Mr. Andrew
Blair, of 8t. Louis, Mo,—had been sppointed under authority
of the board, that a laboratory had been fitted up at the
‘Watertown Arsenal, and that the chemist had been for some
time engaged in the analysis of irons and steels sent in for
test, and on metallic alloys tested by the committee on alloys,
Promise was given of seouring much information that may
prove of exceptional interest and value. Coincident chemical
analysis and mechanical testing have never before been sys-
tematically attempted on such a scale,and this one peculiarity
in the method of investigation followed by the Board is likely
to make its work one of vastly greater value and of more
permanent usefulness than any similar investigation ever at-
tempted. In this matter the work of this Board is unique.
Mr, Holley’s committees are gradually collecting a very com-
plete assortment of metals, and the work of testing can be
commenced immediately npon the completion of the machine
and the appropriation of the required funds. A Pittsburgh
firm is preparing a set of several series of steels, each of
which series is peculiar in its gradation of some one element,
It is expected that by testing these series, the precise
effect of each of the more important elements present in steel
may be traced with accuracy. Nothing like this has been
attempted before, except in the determination of the effect
of varying proportionsof carbon in researches by Professors
Leeds and Thurston, recently, at the Stevens Institute of
Technology.

Professor Thurston,chairman of the committees on abrasion
and wear, on metallic alloys, and on the effects of tempers-
ture, reported a large amount of work accomplished. A
specially devised apparatus for determining the effect of
variations of temperature on the quality of msterial had been
designed and partly constructed, and this research had been
planned. Another season will probably see the work done.
The work of the committee on abrasion and wear will be
commenced immediately upon the completion of preparations
now being made under the direction of the chairman of the
committee. Meantime, & series of experiments on the value
of the various standard kinds of unguents in the prevention
of abrasion and wear of the metals is in progress, uuder the
eye of the chairman, in the laboratory for technical research
of the Stevens Institute of Technology.

The work of the committee on alloys is reported to be well
sdvanced. A large amount of valuable information snd a
very extensive collection of important data are recorded; and
the time of the Board was largely occupied in the examina-
tion of the results of a long series of experiments on bronzes,
for the pablication of which all engineers and mechanics will
look with interest. No investigation so complete, so ex-
tended, or so accurate has ever been undertaken previously.
Every grade of bronze, from the copper to the tin end of the
series, has been examined. The transverse, tensile, com-
pressive, and torsiopal resistance, the elasticity and the
modulus of elasticity, the changes of chemical composition
dus to fusion and to liquation or separation, the density,
co-efficient of expansion, state of crystallization, character of
fracture, mechanical condition of aggregation, and, in fact,
all that the engineer wishes to know, are to be determined ;
snd Professor Thurston is directed by this committes to
make the resoarch so thorough thst, if possible, the necessity
of its repetition at any tims in the future may be avolded.

There are many other matters in hand, which the Board
are expeoted to make useful to the country and to the en-
gineering profession ; but we have no space to consider them
here, Some of this work will be described at greater length
hereaftor, and we shall endeavor to keep our readers in-
formed of the progress made by the Board, whenever the
publicstion of their work may enable us to doso. When
the extent and importanes of this national work is fully com-
prehended, we shall expect to see that the assistance, which
the circulars issued by the several committees ask of other
members of the epgineering profession, is rendered gladly
and effectively. The members of the Board state that, with
the exception of that given by s few of the most distin.
guished and pablic-spirited engineers and manufacturers,
but little valuable aid has been given them in their investi-
gations, although they have received encouragement from
ull sides by the generally awakened interest in the subject,
Bome very Interesting and valuable material has been sent

from Europe, where great interest is, evidently, felt in this
subject. MM, Tresca, Launhardt, Millar, Thompson, and
other equally distinguished men have shown such practical
appreciation of the work.,

[For the Scientifc American, ]
ARTIFICIAL ICE MANUFACTURE,

BY I, 1, VANDER WEYDE,

The ice crop has failled this winter, and ice will be con-
sequently dear during the next season; it will therefore be
interesting to investigate how far artificial ice, of which so
much has been said in late years, can supply this want, and
form, besides, a lucrative business for those who feel dis-
posed to commence it. In order to understand the following
descriptions, it must be remembered that the thermometer
alone cannot be relied on for measuring definite quantities of
heat, as the amount of heat which will raise the thermome-
ver 10° will depend largely on the quality and quantity of
the matter to be tested, in which the thermometer is sus-
pended. When, for instance, one thermometer is suspended
in a pint of water, and another in & pint of mercury, it will
be found that it will take nearly 2} times as much heat to
raise the temperature of the water than to do the same with
the mercury; but mercury is 134 times heavier than water
—1 pint of water weighing about 11b.,and 1 pint of mercury
weighing 13} 1bs—so that it takes 2} times more heat to
heat 1 1b. water than 18} lbs. mercury, and 2} % 184=380
times more to heat 1 1b. water than to do the same with 1
1b. mercury. This number 30, divided into 1, adopted to
denote the specific heat of water, gives 0°033, and this is
called the specific heat of mercury, and so the specific heat
of iron is found to be 0°11, of copper 0:005, of lead, 0 03, ete.
So much for the influence of the quality of the matter, but
the quantity still more affects the amount of heat required :
for to heat a gallon of water will evidently take 8 times as
much heat asis required to heat a pint. And as these dif.
ferences in the required amounts of heat cannot be indicated
by degrees on the thermometer alone, it is necessary to es-
tablish a standard or unit of heat which actually indicates
its amount; and it has therefore been agreed upon to accept
an amount of heat sufficient to raise the temperature of 1 1b,
of water 1° Fah. as the unit of heat, by which all other
amounts can be measured and compared.

It is obvious, from the specific heat of iron, copper, mer-
cury, and lead, given above, that 1 unit of heat will canse s
rise in temperature of 1° Fah. in 1 Ib. water, in 9 1bs. iron,
in 104 Ibs. copper, in 30 lbs. mercury, and in 33 lbs. lead:
which numbers correspond to 1 divided by the fractions re-
spectively denoting the specific heat of the different metals.

Of more importance than the specific heat is the latent
heat, that is, the heat which bodies absorb when changing
from the solid to the liquid state, and which they again give
out when returning from the liquid to the solid condition.
So ice when melting, on changing into water, will absorb
heat, and cause it apparently to disappear; and this to such
an extent that 1 Ib. of ice of 32° Fah. will require 1 1b. of
water of 174° to melt it, when the result will be 2 1bs. of
water of 32°. It is then seen that the ice has absorbed 142
units of heat to change it into water of 32°. These 142 units
are called the latent heat of water; and in the process of
congelation they have to be extracted. On this principle is
ordinarily based the method of making artificial ice. The
practice of this manufacture, however, involves another
principle, that of the latent heat of vapors. When water is
changed into steam, it again absorbs heat; and when 1 1b.
boiling water is evaporated and converted into steam of the
same temperature, 212° Fah., it absorbs as much heat as
would be sufficient 1o raise 5} lbs. water from 32° to 2127,
that is, 5} % (212 —32)=>5} X 180=060 units of heat. This
is the latent heat of steam, and is given out again when
steam condenses into water : hence the effectiveness of steam
for heating buildings by the condensation of steam, in pipes
and other contrivances.

MAKING ICE BY EVAPORATION IN VACUO.

On this principle is founded one method of making ice,
namely, the forced rapid evaporation of water by means of a
vacuum. In anold experiment in the physical lecture room,
a small quantity of water is placed on & watch glass, under
the bell jar of a good air pump; & vacuum is rapidly made,
and the water will at first commence to boil, and the vapor
evolved will absorb so much heat from the water that at last
it will freeze, and form a small plece of ice, As the latent
heat of the steam or watery vapor is 060 units, 6} times as
much &s the 142 units of latent heat absorbed from the water
to freeze It, it will require the evaporation of about } of the
water to freeze the remaining §. In order to aid the air
pump in the rapid removal of the watery vapor arising, it is
well to place also under the bell jar a cup of strong sul-
phuric acid, which has great affinity for watery vapor and
absorbs it, causing the experiment tu suceeed in less time,
and also with a less perfect air pump. This method of lce-
making is now in operstion, on a small but practical scale,
in the leading restaurants in the principal cities of the Eu
ropean continent. A strong glass bottle is about § filled
with water, and its neck is connected with the pipe of & good
air pump, worked either by hand or by power, Between the
bottle and the pump is & reservoir containivg sulphurio acid,
over which passes the air and watery vapor which the pump
draws from the contents of the bottle; the sulphuric acid
absorbs the vapor, and experience shows that, conformably
to the theory above stated, when sbout } of the water has
been removed by evaporation, the rest will rapidly freeze to
a solid mass. Then the bottle is detached and placed on the
table of the guest; where, if necessary, some water may be

added, which it will then soon cool to sbout 52°, If no sul-

phuric acld is used, it is hard work to freeze & pint of water
with such a machine, requiring, as it does, the continuous
labor of a man for about half an hour, and also the condition
that extraneous heat is carefully excluded by covering the
bottle with non-conducting material, the abgence of which
would lead to a loss of the cold produced. The amount of
labor required is perfectly in accordance with the theory of
the mechanical equivalent of heat, which is that 1 unit corre-
sponds with 776 foot pounds; and as from every pound of ice-
cold water 142 units have to be extracted to transform it into
ice, the abstraction will be equal to 142 X 776, or 110,192 foot
pounds. As the power of a man is about 4,000 foot pounds
per minute, it will take 11§55%, or 27 minutes’ work, equal
to 4,000 foot pounds each, to effect this abstraction. If the
work is done by machinery, we find, in the same way, that a
horse power, equivalent to 83,000 foot pounds per minute,
will abstract 110,192 units jn 110142 or nearly 3 min-
utes, that is, it will freeze 1 1b. of watér every 3 minutes, or
20 1bs, per hour; and as in & good steam engine a horse
power can be obtained at the expense of 2 1bs. coal per hour,
we see that 2 1bs. coal will be sufficient to produce 20 Ibs. of
ice, or 1 tun of coal 10 tuns of ice. If, however, we use as
an aid the intense affinity of sulphuric acid for watery vapor,
we may gurpass this estimate; but it must be considered
that ice is usually wanted in warm climates or during hot
gensons, and the loss of cold from, or rather the incursion of
external heat to, the different parts of the apparatus is go con-
siderable that it is necessary to use all possible precautions,
and to employ all known means, if we expect to attain the
theoretical maximum of 1 tun of coal producing 10 tuns of
ice,

‘We have seen that it lately has been claimed that, with one
of the modern ice machines, 1 tun of coal would produce 20
tuns of ice; but thisis an estimate in which the loss of power
involved in changing heat into motion by the intervention of
the steam engine had been overlooked or intentionally neg-
lected ; and we are satisfied, as well by practical experience
as by the theory above stated, that the ratio of obtaining 10
tuns of ice by the combustion of 1 tun of coal will be the
maximum to be hoped for as long as we haye to use the pre-
gent form of steam engines; and more can only be hoped for
when we shall have found how to obtain a horse power out
of 1 1b. of coal or less per hour.

SCIENTIFIC AND PRACTICAL INFOEMATION.

POISONING FROM PARIS GREEN.

A correspondent of the Medical and Surgical Reporter, Dr
F. Horner,of Virginia, wrote recently that a case of poisoning
from the effects of Paris green, arsenite of copper, occurred
during the late summer, near Winchester, Virginia. Four
members of the Van Meter family died, with symptoms of
arsenical poisoning, after eating apples gathered from the
ground of an orchard which was planted with potatoes, on
which had been sprinkled Paris green in powder, and in the
midst of which had fallen the apples subsequently gathered
for domestic purposes. No example has been reported of
this substance causing death by transmission through sb.
sorption by the plant.

RUSTING OF IRON.

It has usually been supposed that the rusting of iron de-
pends principally upon moisture and oxygen. [t wounld ap-
pear, however, from the late Dr. Calvert’s experiments, that
carbonic acid is the principal agent, and without this the
other agencies have very little effect. Iron does not rust at
all in dry oxygen, and but little in moist oxygen, while it
rusts very rapidly in a mixture of moist carbonic acid and
oxygen. If a piece of bright iron be placed in water saturated
with oxygen, it rusts very little; but if carbonic acid be pre-
sent, oxidation goes on so fast that a dark precipitate is pro-
duced in & very short time. It is said that bright iron placed
in a solution of caustic alkali does not rust atall. The in-
ference to be derived is that, by the exclusion of moist car.
bonic acid from contact with iron, rust can be very readily
prevented

REFINING GLASS,

M. E. Frémy states that the difficult portion of the manu
facture of glass is the process of refining, the object of which
is to render the mass homogeneous,and expel as far as possi.
ble the bubbles of gas which are produced in abundance at
the moment when the glass is formed. The nsature of this
gas 18 not exactly known,but it is evidently due to the action
of reducing agents upon the sulphate of soda found in ex-
cess in the glass. This excess of sulphate of soda is de.
stroyed by varions methods, but chiefly by the use of sticks,
At the instant when the sulphate of sods is thus sub.
mitted to the action of an organic body, the formation of
sulphide Is proved by the yellow coloration which the glass
assumes, but which disappears afterwards from the action
of oxygen. It is curions to point out here a certaln analogy
between refining glass and refining copper. In the former
case, the excess of the sulphate of sods, which is the agent
of vitrification, is destroyed by wood. In refining copper,
oxygen is the agentof purification for the metal: but the
excess of this gas forms protoxide of copper, which dissolves
in the metal, and renders it brittle. The refining of copper,
Jike thatof glass, is therefore completed by making use of
wood, which decomposes the oxide of copper, and restores
to the metal all the useful properties which the oxygen had
caused it to lose.

W. C. D. says: “‘1baves copy of Wrinkies and Recipes;
and if I could not procure another, §25 would not purchase

mine."”

o



epgravings represent a machive for foldiog woolen
‘eloth and other textile fabrios longitudinally, which was re-
cently described In the Bulletin du Muse. Fig. 1 shows a
side elovation, snd Fig. 2an end elevation of the arparatus.
The cloth to be folded is wound on & roller, the ends of the
spindle of which are placed in the bearings, one of whichis
shown at a, Fig. 1. These bearings can be moved horizon-
tally by the hand crank and serew shown in our engraving,
1o keep the fabric at the proper tension; and as the cloth
passes from the roll and the mass becomes lighter, the weight
can be moved along the notched lever to maintain the equl.
librium. The fabrio is kept unlform as to tension in both
directions by the rollers, b, ¢, d, and ¢; and g and A are the
feed rollers, which convey the cloth to the perpendicular
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Baster this year, there is plenty of time yet to prepare for it,
Camellla candidissima 1s one of the best for flowering at that
gonson ; and where many flowers are required, & good many
plants of this sort should be grown. Rucharis grandiflora,
Jf properly managed, can be had in flower at Easter, and in
one of the best white flowers we have, Any plants which
may be likely to flower too soon should be kept cool for some
t

n“’:‘olou fn frames should have all the air possible on clear
days. A little every day Is needful, but the plants must be
covered well during the night, Plants In cellars should also
get all the air possible, so that they may not be too tender
for setting out of doors at tho suitable season.

If & large number of arunda donax versicolor be required
for bedding purposes,cut up the old plants into single crowns,

they will Gower during the winter, and greatly enhance the
appearance of the greenhouse,” Throughout the towns of
Seotland and England the most conspleuous ornamental-loafed
plant used for window decorations In fleus elastioa; and the
admirable specimens in some Instances which I saw wery
roally very creditable to the persons who bestow the sultably
earo upon them, The leathery toxture of the Iarge green
loaves glves to the plant a bold and very attraotive appear.
anco ; and grown with a gingle stom, having the leaves on.
tiro to the sarface of the pot, it makes a fine specimen for
the window. It is propagated by cuttiogs and eyes, and
strikes very freely if put into a brisk bottom heat, In order
to socure short.jointed,well folinged plants, be careful to re.
taln n steady moisture at the roots, Thorough dryness wil
cause the bottom leaves to turn yellow and drop off. Young
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folding wheel, i. The feed rollers are driven by the rotating
ghaft, 2, which takes its motion immediately from the dri-
ving pulley, # The wheel, 4, is elliptical in diametrical sec-
tion, with the exception that the msjor axis of the ellipse
ends in & pointed edge, circumferentisl to the wheel, as
shown In Fig. 2; and this edge performs the folding opera-
tion, doubling the cloth, which then passes over a perpendi-
calar V.shaped board, k, which prevents sagging; and then
the doubled cloth is compressed between ! and m, which flat-
ten the crease made by i and ¥, and is finally wound on the
wooden roller, n, on which it is carried from the machine.

The construction and working of the apparatus is clearly
and fully shown in the engraviog, snd the designand ar-
rapgement seem well adapted for doing the work
efficiently.
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Currents In the Living Eyeball.

The existence of a continuocus, though sluggish,
current in the eye, flowing from behind forwards,
bas been demonstrated by Dr. Max Enles. The fol-
lowing was the method of investigation pursued:
A minute quantity of a =solution of potassic ferro-
cyanide was introduced into the posterior part of
the vitreous humor. After the lapse of from one
% four hours the animal was decapitated, and the
eyeball soaked in a solution of ferric chloride; it
i was then hardened in aleohol, and subjected to mi-
) croscopic examination. The distribution of the pre.
1 cipitats of Prussian blue furnished evidence of the
i displacement of the particles of ferrocyanide during
! life, and betrayed the paths along which it bad tra-
: veled. The current mentioned above was fonnd to
exist in the interior of the leas as well as In the vi
treous, the flaid required to nourish the former per-
, colating through the latter, and thus followlog the
‘ same course as the blood in the hyalold artery of
the foetus. The aqueous humor consists partly of
& transudation from the clliary body, partly of liquid
which has made its way through the lens and vitre-
ous. It serves to nourish the cornes. The nutrient
finid, whether in the vitreous, in the lens, or in the cornes,
is conveyed along the intercellular substance ;and the author
is inclined to extend this proposition to all the tissues of the
body, regarding the interstitial substance everywhere as the
| chaunel along which the nutrient juices are conveyed 1o the
u corpuscular elements of parenchyma or connective tissue.

) The Greenhouse,

The following hints, suitable for the season, are furnished
by & correspondent 1o the Albany Oulticator . 1f any seedlings
which were sown a few woeks ago are large enough to trans-
plaat, it should be done before they got o Inrge. At this
season, unless the work s kept steadily along, and every-
thing sttended to at Its proper time, some kinds of plants
soon get lnto & condition, by growing too fast, that makes
them unfit for potting or transplanting, If possible, trans-

L e

plant soedlings whenever the first charactaristic leaves are
formed, and cuttings should be potted as soon as they emit
the first roots,

Plants of callas, Liliwm longiflorum aod candidum, camellia,
Iy of the valley, ste,, intended for Paster, should be kept
free of lasects, and brought into hest in tims to produce

CLOTH-FOLDING MACHINE—Fig. 1.

and pot singly into small pots, placing them where they can
get s little heat. Plants of this required for vases should
be strong plants before being planted out. This an admira-
ble plant for this purpose; in fact it should be grown in
large quantities for all forms of outdoor decoration.
Look after insects of all kinds,and do not by any means allow
them to get shead. *‘ I often direct the attention of growers of
plants to this particular, as upon it depends more success
than many of even our best horticulturists apparently think.
Thoroughly eradicate insects, and fewer sickly plants will
appear in our collections of plants.”

Vallota purpurea, an oldfashioned lily—generally called
the Scarborough lily—is one of the finest of evergreen bulbs

plants are the best for most purposes, although good bushy
plants can be secured by catting the plant beck to within a
fow eyes of the pot, and allowing several shoots to grow. Oc-
casionel spongings of the leaves are very beneficial to thelr
welfare.

. 4
Limits of Microscopal Observation,

The annual address delivered on February 2, to the Royal
Microscopical Society, by the President, H. C. Sorby, Esq.,
F.R. 8.,was the probable limitof microscopical observation,
considered in reference to the physical constitution of mat
ter. The author omitted for the purpose of this inquiry the
limitation imposed by the residual imperfections of the in-
struments after the best corrections have been made.
Supposing the instruments perfect, light itself was,
when compared with the utmost molecales of mat
ter, too coarse & mean to enable us to see them. Re-
ferring to the researches of Helmholix and other
phbysicists, and comparing them with the practical
results of microscopists, it appeared that the mi-
croscope ensbles us to obtain distinct vision of ob-
jects, such as lines 1 80000 apart, and that with
photography and blue light such objects could be
depicted when 1-112000" apart. Comparing these
quantities with the millions of millions of molecules
of albumen and other substances probably existing
in a cubic 1-10007, it was shown how far microsco.
pieal investigation would be from revealing mole-
cular structure; and as a rough {llustration, the
highest powers were as much behind the mark as
the human eye if it attempts to read a newspaper
s quarter of a mile distant, After a variety of il-
lustrations, Mr., Sorby took up the question of Dar-
win's pangenesis from a microscopical point of
view, and showed that, notwithstanding the minute:
ness of spermatozos and the essential germioating
parts of ova, there was room in them for millions
upon millions of the complex molecules the theory
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CLOTH FOLDING MACHINE.~Fig. 2,

for flowering either in the greenhouse or parlor window. It
does not require much heat, and can be easily induced to
grow under very adverse circamstances, flowering for years
in the same pot. Being an evergreen, it should not be dried
off during its season of rest. When growing, give abund.
ance of water; and if in the same pot for several years, an oo-
casional watering with liquid manure will benefit it. It
sends up its lower spikes from the crown of the bulb dur.
ing summer and autumn, on the top of which are produced
umbels of showy flowers, It In propagated from offuets
which are freely produced at the base of the old bulbw,

* Eeheoerria retusa floribundals w fine flowering plant. In
Covent Garden market | observed large quantitios of this
plant for salo, grown montly in six Inch pots, It In very
useful for the winter decoration of the greenhouse and it
ting room, and |y uch used for this purpose around London,
The flowers, which Individuslly are very insignifioant, have
a very attractive appoarance upon the splkes, and last for a
long time in perfection if Jept in & rather dry atmonphors,
It s easily propagated by cuttings of the flower spikes and by
needs, If the cuttings wmre struck now, and grown on
until June, then planted out daring the summer months,

required. A sphere of albumen 1-1000" in diameter
probably contained 530 millions of millions of such
molecules — Academy.

o
Gas Lighting In New York Ofty.

Fifty.one years ago the gas was first lighted in the house
of Samuel Leggett, the then president of the New York Gas
Light Company,at No. 7 Cherry street, now Franklin square.
In honor of that event the company, on February 28, 1576, re-
duced the price of gas from $2-75to §2 50 per 1,000 feet, which
% the lowest price at which gas has ever boen sold on thi
taland, Durlng sll these years the fire that was lighted when
the company started has never been allowed to expire; and
when in 1874 the works were removed from Canal and Con
ter streots, the burniog coals were transported to the pre
sont loostion at 21st street, East river,

Trontmont of Burns,

In the treatment of burns in the Charity Hospital, New
York, when of a superficial character, a proparation consist:
ing of two parts of collodion and one of ollve ofl has been
found 1o be very effieaclous. When the burn s of an exten*
sive chiarnotor, gasoline proves of decided benefit. The ad*
vantage of gasoline is that it is of the right consistence, And

tholr flowers at the propor season. The 10ih of April being

and then lifted in the fall and potted in & rather sandy noll,

does not become rancld, .




i

i

MarcH 18, 1876.)

e T ————— S ——

DISTILLING STEARIN.

As an appropriate supplement to our recent article on the
oil resources of Africa, in which we described the immenss

Scientific Dmerican,
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slide to communicate motive power to the saw, the pin of

the slide having a hollow chamber which earries the lub
yield of palm and other olls which might e obtalned from 2 - w chamber which carries the lubrica-

sources on that continent now unutilized, we give herewith

tor. The alide Is of steel and the gulde slldes are adjustable.
The novel and important polat of the apparatus ls, Low.

An engraving of & new apparstus for extracting the stearin  ever, in the stralniog device for the saw, which I both sim-

from oll, by & new process. Stearin s now extensively used
for making candles, and it i extracted from grease of all
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ple and effective. It conalsts of two springs, two levers, and
& connecting belt, The springs are each formed of & round

=
-

kinds, Hitherto a costly process of saponification has been
employed, which the present device (for the illustration of
which we are indebted to the Britist Trade Journal) obvi-
ates.

The palm oil or tallow, or both combined in certain pro-

il preforred. There are the ususl crank wheel, pitman, and

__ —————————

tance between the ends of the spring, Is proporuonately re-
duced, 30 that the strain is thas equalized.

This devics, the manufscturers state, may beadjasted so
a4 1o show an astual loss of straln; snd as & matter of curl.
osity they inform us that they bave one such apparstus In
thelr possession that loses 8 1bs. during six ioches travel or
depression.

By raising or lowering the plate which carries the device,

NEW STEARIN-DISTILLING APPARATUS.

steel bar, which is flattened on the ends and bent to an oval
in such a manner that the extremities, while nearly meeting,
allow a lever to be inserted between them. By depressing
this lever one end of the spring scts as & movable fulerum,
while the other end presses with a force of about 8§20 1bs. on

portions, are melted in a tank, A, by means of steam; the |a point almost opposite the fulorum. Inorder to compensate
material is then pumped into & copper vessel, B, to which is | for the extra power which, it would appear, would be required
connected & steam pipe whereby it is boiled up for a certain | to depress the lever to its full sweep, the leyerage, or the dis-

period, the steam being superheated in the superheater,
F. Sulphuric acid i then run into the acidifier, D, from E,
when the process of acldification Is perfected. The mate-
risl is next discharged into an open vat, G, and boiled
with free steam for a few hours and allowed to settle;
it Is then drawn off into a tank below, and pumped into
a large open tank, H, lined with lead, which is placed at
a sufficlent elevation above the still, I, to allow It to
run by gravity; this tank has a coll inside which is
charged with steam in order to keep the contents in a
liquid state. By means of a suitable valve, the material
finds its way into the still, which is heated externally by
fire to about 240° Fah., while superheated steam is let
into the interior. The process of distillation now com-
menoes, the temperature being regulated according to
the quality of the material that is being operated apon.
The vapors pass over to the refrigerator or cooler, K,
which consists of aserles of vertical copper pipes con-
nected at top and bottom with gun metal bends, the bot.
tom bends having outlets to which are attached spiral
copper coils placed in a circular tank, & These tanks
are fitted with pipes for the admission of steam and cold
water. The product is collected in pails from the out-
lets or mouths of the copper coils, the greater part be-
ing fit for making candles without resorting to the pro-
cess of passing it through bydraulic presses. L is the
essence tank, and M a pipe for conveying gas to be burnt
in the flue, That part which is not fit for making can.
dles direct from the still is pressed and redistilled.

As the result of distilling tallow, from every 100 Ibs.
subjected to this process, 78 to 80 lbs. of stearin are
obtained ; three fourths of this, or about 60 1bs,, Is rea-
dy for making stearin candles without further treat.
ment; the remaining fourth, namely, 20 1bs., after be-
ing submitted to pressing and re-distillation, ylelds about
three fourths of stearin and one fourth of oil, the whole
produciog only 5 1lbs. of the latter. It has been men-
tioned that 78 Ibs, is the product by distillation, but in
addition to this there is an amount of materinl called
pitch. This is & hard black substance if it be allowed
to get cold, but provision is made for passing it into an
iron veasel from the still before it becomes hard. It is
operated upon at & great heat in this iron vessel, and
the product is similar to that from the distilling pro-
cess, The pitch, after having undergons the operstion
in the iron vessel, isa commercial article used in many
trades, and is well suited for conting iron in lieu of black
japan, an article of a somewhat costly character.

—_—— - —— —
IMPROVED BCROLL OR RECIPROCATING BAW,

In the accompanying engraving is represented snew
scroll saw, manufactured by the well known firm of
Bentel, Margedant & Co., of Hamilton, Ohlo, Bo farns
the generasl construction of the machine extends, be.
yond strength and uniform excellence of work thore
are no special features of novelty which would attract
attention. The table and stand are very heavy and are
st in asingle plece ; or & wooden table may be attached,
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BENTEL, MARGEDANT & C0.'S SCROLL] BAW,
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and by turning the springs toward or from the center, an In-
crease or reduction of strain is obtained. The saw can be
ran at a very high speed ; and as the two spring levers can
be depressed 13 inches, the length of the stroke can be in-
creased in such case to 10 inches, the saw haviog ordinarily
5 inches stroke.

The further advantages claimed are that the saw runs

easier, with less jar, noise, and vitration than does sny blade
strained by springs, and that the simplicity of the de-
vice enables it to be easily manufactured, and reduces
its wear and need of repairs.

Patented November 80, 1875. For further informa-
tion address the manufscturers as sbove.

—
Paoeumatic Dredging.

Dredging has been a disagreeable necessity ever since
docks and canals came into use, and up to quite recent
times no improvement upon the ordinary elevator seems
to have been thought of. Randolph, of Glasgow, tried,
some years ago, to pump up mud along with water,
much as M. Bazin later has done, but we have not heard
that eithergot beyond the experimental stage. Still more
recently a new dredging plaot has been designed by Mr,
F. E. Dackham—already well known for his hydraulic
devices—for the Millwall Dock Company, who are very
well satisfied with it, inssmuch as a saving is effected by
its use amounting to about §10,000 & year, The working
of this system of pneumatic dredging was exhibited
to a party of engineers and others interested in the sub-
ject, and met with unanimous approval.

The vessel employed is & screw steamer of about 800
tuns burthen, 113 feet long, of 27 feet beam, 12 feet deep
under deck,and drawing 8 feet of water when laden.
She is driven by a neat compound engine of 25 nowminal
horse power, having 15 and 80 inch cylinders and 15
inches stroke, and 2 bigh pressure bollers loaded to 65
lbs. These, as well as the entire plant, reflect great
credit on the makers, Mossrs. Rait and Lindsay, of Glas-
gow. Thedredger steamed round from the Clyde to the
Thames, and behaved admirably. The sorew is discon-
necting, so that the whole power of the engines can be
applied to the air pump, which forms an Important part
of the apparatus. This is double acting, and able to
work up to a pressure of 00 lbs., though 10 1bs. is the
usual working pressure. A water chamber round the
cylinder, fed by a circulating pump, keeps the air cool.
The dredge proper is of the usaal elevator kind, fitted in
a well in the center of the vessel, on the line of the keel,
and adapted to traverse towards the bow, so as to exca-
vate in advance of the vessel if needed. A couple of
steam winches ald in ralsing and lowering the bucket
Indder and varylog the position of the dredger while at
work.

Bat the distinguishivg festure of this dredger is the
moda of disposing of the spoll when brought up, In-
stead of being tipped Into open barges or hoppers, it
falls through a hopper on deck, into & couple of tanks,
one on each slde of the well, each 50 feet long by 0 feet
6 inches wide, and baviog a total capacity of 240 cublo
yards. Iron pipes, 18 loches in dismeter, one from the
bottom ort.:;h tank, rise towards the deck, and unite
with s b es junotion {nto one huge discharge of
20 inches dinmeter, which 1s led to n&: side of \h:lslp.
and there ends in a large leather hose, with which con-
pection may be made with a slmilar pipe onshore. This,
at Millwall, s carrled on underground—crossing roads,




and wharfs—for 180 yards, fioally coming out into
a field, where the spoll is discharged. When the tanks are
full, the holes on deck are closed with air tight doors, and the
vossel made fast to the discharge pipe as described. Then
air is pumped Into the tanks from below—and, contrary to
our anticipation, at no time during the discharge did the in-
dex mark more than © 1bs. pressure—and the spoll roshes
through until the woks are empty. The tanks ean be filled
in from two to three hours; it rarely takes more than lalf
an hourto empty them, and they were emptied in twenty-two
minutes. Allowing 20 yards for matter which adheres to the
sides of the tanks, this is at the rate of 10 cuble yards per
minute. It might be supposed that stones, bricks, eto.,
would hardly pass through these pipes, but we saw some as
Jarge a8 s man's head rushing out of the outfall, and we
were informed that much heavier- -notably a 20-inch furnsce
bar, weighing 25 pounds—had been successfally oarried
through. As to expense, we were told that, even on the in.
termittent system of work necessary in docks, ten cargoes
weekly could be dredged, equal to 2,200 ouble yards. The
weekly bill for 1abor amounts to $£66.75; for conl,§ 15; and
allowing $100, or 10 per cent, for malntenance, the costof
this would be $184.25,or 804 cents per cuble yard. This, we
noed hardly say, contrasts very favorably with the usual
price of 10d. (20 cents) or 1s. (24 cents) per cublo yard ; and of
itself it proves that Mr. Duckham's invention deserves the at-
tention of all who are interested in what is at best an unpro-
fitable Inbor, —Jron.

Scientific dmerican,

[MARCH 18, 1876.

hot Into glycerin; the bead, then heated gently before the
blowpipe, gave at first a faint green coloration, then car
bonlzed, giving off acrolein in abundance. The experiment
was repoated, using only & cobalt bead, then & nickel bead ;
in both cases the result was a beautiful green flame. Think-
ing It very singular that such difficultly reducible metals as
nickel and cobalt should give a coloration, the experiment
was repeated, using only & borax bead and without the aid of
the blowpipe

By gently heating the bead (after it was immersed in gly-
corin) In & Bunsen burner and then withdrawing,the glycerin
caught fire and burned, first with a faint blue, then with a
strong soda flame ; finally the entire flame assumed a deep
green color. Varlous other borates were then tried, with
porfectly satisfactory results, A number of minerals con-
taining boraclo mcid were next tested, and the result was
satisfactory. In such minerals as tourmaline, where the
test could hiardly be expected to hold good, the green flame
of the boraclo ncld was distinetly visible.
The following is the best mode of procedure: Finely pow-
der the substance in an agate mortar: fill an elongated pla-
tinum loop with glycerin,introduce this into the fine powder,
and gently hest in & Bunsen burner until the glycerin catches
fire. If only & minute trace of boracic ncid is present, it will
be best seen by holding & piece of white paper as s back-
ground, and carefully watching just as the flame goes out.

M. W. ILEs,

School of Mines, Columbia College, New York city.

Gorvespondence.

How Strikes are Originated,
Tv the Editor of the Scientific American:

What is your opinion of a person who advertises for &
first olass tool maker, and, when his advertisement is an-
swered by a number of skilled worlkmen,selects the best one,
as far as ho can judge, and then offers him two dollars and
filty cents n day for his services? This, as the reporters
say, *“is no fancy sketch,” but a stern reality,and happened
very recently in this city. Indeed, I learn that a certain
powerful corporation, a short distance from this city, will
only give this miserable pittance to the men employed in
their tool room. Now a tool maker, in the correct sense, is
s person who is capsble of doing the very finest work, as
well as the heavier kinds, in metal. Theoretically, there

" exists no limit, either way, to the size of tools that may
be demanded for various kinds of work. They may be as
large as & house or as small as a fine needle; and the skilled
tool maker is able to produce either of them, each one per-
fect in its way, from immense templstes used in drilling
heavy engine parts down to the marvelous combinations of
jewels and hardened steel used in watch factories. He
must be able to do a job at the forge that would put many a
blacksmith to the blush; he must be very familiar with the
working of steel, besides being & competent worker of sheet
metals, and have a thorough understanding of solders; he
must be able to do & good job in pattern-making and other
woodworking ; he must have a correct knowledge of draw-
ing and a decent smattering of foundery work: in fine there
is nothing, I might almost say, that can be constructed from
any known materials on the face of the globe but the first
class tool maker is supposed to be, and in fact must be,able
to construct. And all this for two dollars and fifty cents
per diem !

““Bat,"” says the fortunste one to whom this offer is made,
““I can do any kind of tool-meking: I can make gages for
you so perfect that the slightest variation in temperature
between the parts will make a perceptible difference in
their fitting. You surely cannot expect me to work for such
wages as you offer!” < Well, sir, you can take my offer or
not, as you see fit,” answers theadvertiser; ““I can get plenty
of tool makers st that price.” This brings me to the main
point, one which I have long and earnestly pondered upon.
The employers say that the tendency of strikes is to compel
the good workman to carry the poor workman on his shoulders:;
and yet,if they can hire the veriest fool that ever undertook
to finish & V thread with a three cornered file (and I have
seen this sttempted) who chooses to call himself a tool maker,
for two dollars and fifty cents & dsy, they will not give more
o the competent workmsn.

I donot believe in strikes; I never was connected with any
but once, and then I saved my employers and fellow work-
men esch & serious loss by my action in the matter; but as
long as there is such a state of affairs as now exists,
just 80 long will the strike disease be either epidemic or
sporedic,

The only remedy is, in my opinion, to have the trades
legally recognized #o far as to have a complete and perfect
registry kept of all men who pretend to be skilled workmen,
with & rating placed opposite esch man’s name; andlet each
Lave & certificate in his possession, showing his rate in the
register. A mixed board, composed of employers and em-
ployees, could from time to time fix the ratings and a schedule
;fis wages therefor. The workmsn's certificate would be

recommendation, and he would
o, ey get paid according to his
I should like to see s full and free discussion of this sub.

Joct in the columns’ of the mechanic's friend, the SorENTIFIC
AMERICAN, D

Harlem, N. Y,

A New Test for Boracle Acid,
To the Editor of the Seientific American:
While working with nickel and cobalt in connection with
glycerin, 8 very unexpecied regult was obtalned. A borax
bead containing both nickel and cobalt was immersed while

IMPROVED HEAD MUFF.\
Mr. Helmann Frst, of Willlamsburgh, N. Y., has recent-
ly patented an improved neck, esr, and throat protector,

which, when applied to the head of a man or boy, will pro-
tect and cover the back of the neck, the ears, and the throat,
and allow the free use of & hat or cap. It is easily folded
into & small coil for convenience in transportation, and when
not required for use.

The engravings show the article while worn and also when
not in use,

The Moon,

Professor Soule recently lectured on this subject before
the San Francisco School of Mechanic Arts, He said that,in
using the immense telescopes of modern times, one is sur-
prised at the exceedingly small area that can be examined
at one time, and by the great diminution of light which ap-
pears to take place. A careful survey of the surface fills
one with astonishment that the placid, silvery moon should
be changed in s ragged, gray, wrinkled, and pockmarked
heavenly body.

On turning to the brighter portions, we find everywhere
mountains, voleanoces, crevasses, and precipices of vast hight
or depth. It seems to be & picture of desolation, enthroned
upon & pedestal of ashes, Those mountainous parts reflect
& brillisnt light on account of their volcani: nature, the
rocks being often smooth and polished, and their jagged sur-
faces glving them power to cateh and throw light in every
direction. The southwestern portion is especially volcanic
in its sppearance. On close examination, however, we find
long ranges of mountains exhibiting no signs of voleanic ac-
tion, but in many respects similar to the Slerras, much

steoper on one side than the other, and apparently formed

by similar forces, though as a ruls the voleanic element pre
vails, Many of these mountaios are of Immense size: thus
Clavius is 120 miles in dianmeter, and has an area of 12,000
gquare miles, and turrets on its walls shooting to an altitude
of 16 000 feet. We next notice the frequent occurrence of
ringed mountaing, not more than 10 to 15 miles in diameter,
and almost perfectly circularin form. They are found alone
upon the level country, or In groups, and even upon the
ridges of the walled plain. There are also craters and pits,
which differ chiefly from the others in their smaller dimen.
glons. There is also another prominent feature which has
puzzled astronomers, even in the present day. From many
of the ringed mountains, notably from Tycho, Copernicus,
and Kepler, are radiations, extending in some cases hun.
dreds of miles, which at the full of the moon glisten with &
remarkable brightness. They shine as brillisntly under the
oblique as under the vertical rays of the sun—a fact yot un.
explained ; they pass over the tops and through the craters
of volcanoes, and through the walleys in an uninterrupted
course. Of the many theorles concerning them, perhaps the
most reasonable is that they are velns of matter ejected from
below during some great voleanic or earthquake disturban.
ces, and in many respects they resemble our own trap dykes
and seines,

Since the time of Galileo, astronomers have palnfully, pa.
tiently, and perseveringly mapped every detail of the moon’s
surface, until we have lunar topographical charts more accu-
rately constructed than any hitherto constructed of the
earth’s surface. Photography Las recently aided largely in
this work.

By careful experiments, it has been proven that the light
of the full moon is only 4445y part of that of the sun, and
that she gives only one sixth as much light as wounld a pure
white disk; therefors she is nearer black than white, An
eqaal sized globe of fire brick or clay thrown into the orbit
of the moon would furnish us with light as bright as our
own luminary.

As early as 1700, efforts were made to ascertain if any heat
came from the moon, her rays being concentrated by means
of a lens upon the bulb of a thermometer, with no effect,
however ; and other and later trials with improved spparstus
gave the same result, or in some cases indicated that the
moon was shedding negative heat, or cold. It was only after
the invention of the thermopile that evidences of lunar heat
were discovered. The amount was excessively small, how-
ever. Lord Rosse, with the aid of his three-foot reflecting
telescope and Thompson’s galvanometer, show that little,
if any, of this heat comes from the interior of the moon, or,
in other words, that the body of the luminary would be cold
but from the heat absorbed from the sun. This borrowed
heat has been shown to raise the exterior temperature of our
satellite to at least 50° Fah. As the sun’s heat and light
cease to fall upon her surface and are lost for 15 days at &
time; and the remaining heat being radiated into space, the
alterations of temperature must be something startling, and
the changes in the physical features of the body produced
by the enormous expansions and contractions of her outer
substance must be great and very destructive.

Intellizgence and Labor.

The old delusion that education is unfavorable to labor
has almost passed away. We no longer argue that the more
& man thinks, the less he is inclined to work, nor fear that
the material interests of our country will suffer through in-
tellectusl cultivation. We acknowledge that & well educated
man may work as well as his neighbor who can hardly sign
his name; and we even go & step further, and admit that &
certain amount of education is necessary to secure the best
kind of 1abor. Yet we are still far from appreciating the
full effect of mental progress upon industrial employments,
or estimating the vast debt which the latter owe to the for-
mer.

Intellectusl culture, so far from unfitling men and women
for exertion, actually excites them to it. Ignorance isthe
chief cause of indolence, and they are rarely separated.
Savage tribes know but little of the benefits that industry
can secure, and, having scarcely a motive beyond that of ap-
peasing hunger, are proportionately idle. Educate them—
show them the superiority of a house to & wigwam, and of &
comfortable dress to a blanket—and the industry which can
secure these benefits immediately begins to expand. Each
fresh accession of civilized life demands a fresh accession of
labor; and in proportion as the results of industry become
more and more apparent, industry itself will more and more
develop. :

Education benefits industry, not alone by exciting and in
creasing it. It has an equally direct and powerful influence
upon it in raising and improving its quality. How is the
soil made most productive? Notby an unthinking routine of
drudgery upon it, but rather by a knowledge of its nature
and requirements; a study of the laws which govern vege-
tation; s thoughtful consideration of the relations which
subsist between human needs and the powers of agriculture
to supply them. The success of manufactures is due
almost wholly to the busy thoughts that are ever planniog
improvements; making new inventions; constructing ma-
chinery; combining and regulating labor, and adapting sll
the various means within reach to the highest and most
productive ends. Commaerce, 00, owes its very existence to
the same source. The more forethought, judgment, discre-
tion, and knowledge the merchant possesses, the more certain
we may be of his ultimate success.

The same is true of those ocoupations which we are accus-
tomed to consider wholly manusl. Tke mechanic or laborer
who thinks out the meaning of his work, who enters into its
spirit, who devises improved plans for its execution, and
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sends a thought with every stroke, has tenfold the value of
one who only bestows physieal strength upon his work. In
the province of domestic service, svery housekesper knows
that the great Iack is of mental, not bodily, power. There
aro plenty of girls who have the requisite musels, but fow
who can furnish the judgment, care, forethought, and
economy which are so needful In the kitchen and the nar.
sery. Each laborer, whatever be his sphere of action, needs
to understand the laws which govern his department of labor,
and #0 to adapt his efforts as to conform with them. 1f he
does not, his work must be to that extent unproductive and
unsuccessful., Thess laws, however, are so0 entwined with
those of other branches, and so dependent upon those of life
In general, that a thorough education upon s broad basls is
the best preparation for any kind of labor, and a continued
mental discipline the best safeguard for its success. No
industry can afford to slight the intellect ; no man or woman
who is a mers machine can ever give out his full value to the
world, no nation or community ean ever emerge from indol-
ence, except in so far as they emerge from ignorance, In
this country, where the opportunities of education are so
numerous and so widely spread, it would hardly seem
pecessary to urge their acceptance; yet it is of the highest
importance to our national prosperity and personal well-
being that we all recognize the intimate connection between
the growth of intelligence and the value of labor.— Philadel-
phia Ledger.
°

PRODUCTION OF LIGHT FROM MECHANICAL FORCE.

AROTURE DELIVERED AT THE STEVEXS INAIITUTE OF TRECHXOLOGY, BY DR,
GRORGE F, BARKKE, OF THE UNIVERAITY OF PEXNSYLVANIA.

Proceeding on the principle that nothing should be taken
for granted, the lecturer began by an explanation of the pro-
perties of magnets, dwelling particularly upon those which
‘were necessary to & correct understanding of the subject.
The name magnet is derived from the name of the ancient
town Magnesia, where two important minerals were found,
one, white,which is employed in medicine, and the other the
black magnetic oxide of iron. This latter has the remarkable
properiy of attracting iron: remarkable bacause it is not con-
fined to the ore itself but emanates from it in all directions,
thus enveloping it as it were with an stmosphere of force.
This was illustrated by the familiar experiment of magnstiz-
ing & bar of soft iron by bringing the lodestone near it with-
out touching. Upon removing the lodestone, the bar no
longer attracted iron. It had lost its magnetism; a steel bar
would have retained it permanently. Itis of the utmost con-
sequence to understand the manner in which the force
emanstes from a magnet, and it has been found that it obeys
the same Jawas the force of gravitation, namely, that it di-
minishes precisely as the square of the distance from the
source. If we measure this force at a certain distance from
the magnet in one direction, and then find points in other di-
rections where the force is exactly thesame, we obtain what
is called an equipotential surface; and by repeating this pro-
cess at various distances, we map out what physicists have
named the magneticfield. The direction of the lines of force
was beautifully shown by means of an experiment of Pro-
fessor Mayer's. Iron filings were sprinkled upon a glass

plate,and this was placed upon a little bar magnet in the ver-
tical attachment to the magic lantern represented in Fig. 1,
Fig. 1.

in which the light passing through the
glass plate was reflected on the screen
by & mirror. On slightly tapping the
glass plate to give the particles of iron
an opportunity of falling back upon the
plate in obedience to the attraction of
the magnet, they arranged themselves
in symmetrical curves about the poles,
forming an appearasce designated as
the magnetic spectrum. The particles
in arranging themselves move at right
angles to the lines of force. This was
shown by means of a small needle sus-
pended by a fine thread and introduced
in the lantern. On gradually moving
it around the magnet, it constantly
changed its inclination s0 as always to
preserve a position perpendicular to
the lines of iron filings which represent-
ed the lines of attraction of the magnet,
As the eartl itself is & great magoet, lines of force are
passing out from it in every direction,and we have the means
of recognizing them. A piece of soft iron held at & certain
inclination, called the magnetic dip, becomes s magnet,
This dip is inclined about 74" to the vertical. By placing a
magnetic needle in the lantern, it was shown that a bar of
soft iron, which before had no magnetic effect on the needle,
began to attract it when held near itat the requisite inclins-
tion. On holding the other end of the bar up, its polarity
was reversed, as ity opposite effect on the needle proved.
The similarity of the notlon of electricity to that of mag-
netism was long known without suggesting the identity of
the two forces to physicists, It was reserved for Yrofessor
Oersted to discover,by accidont,that & wire, in which an elec-
trical current passed, attracted the magnetic needle. Such
accidents are possible only to men of profound insight, whose
powers of observation have been trained by long habits of
study. It required a Nowton to porceive anything extraordl:
nary in the fall of an gpplo, Professor Oersted’s experiment
was shown by placing a magnotic needle in the lantern, sur-
rounding it by a coil of wire, and passing s current of elec.
tricity through the latter; the needle immediately began to
move. On reversing the current, the needle began to swing
In the opposite direction, To answer the question whether
It was really magnetism which caused the deflection of the
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needle, and not some other force: in other words, whether
the wire carrying the current had become a real magnet: the
experiment with the iron filings was repeated, substituting a
wire, through which a current passed, for the small bar mag-
net of the first experiment. The reflection of this wire on
the wereen was vertical ; and when the plate was tapped, the
iron filings arranged themselves in horizontal lines. As In
the caso of the magnet, therefore, they were perpendicular
to the lines of force, and it was evident that the copper wire
had become & magnet, having its poles along its sides. By
making & coil of the wire, we multiply the effect, because
we multiply the lines of force; and this is the way to obtain

Fig. 2. the most powerful magnets. A bar of iron
thrast into such s coil,as in Fig. 2,will occupy
& position perpendicular to all the lines of
force in It, and therefore capable of yielding
the maximum effect. A diminutive piece of
fron in horseshoe form surrounded by wire
was then Introduced in the lantern, and it at-
tracted its armature every time a current was
sent through the wire. In the next experi-
ment the same little magnet was used with
Iron filings to show that the magnetic spectrum of these
electro-magnets is similar to that of ordinary magnets. The
immense electro-magnet of the Stevens Institute, which was
mounted upon the stage, formed an amusing contrast (o the
little bit of iron used in the lantern,

Great as was the discovery that electricity can be con-
verted into magunetism, it must yield in importance to the
one that magnetism can be converted into electricity. Arago
was the first to observe that, when a copper disk is rapidly
rotated under a magnetic needle, from which it is separated
by a glass plate, the needle gradually begins to swing with
it, following its rotation. His apparatus is represented in

Fig. 8. Fig. 3. It was
left to other phy-
sicists, and espe-
cially to Fara-

day, to explain
" the phenomenon.
Their conclu-
sions may be
briefly summed up in the statement that, whenever any sub-
stance capable of conducting electricity is moved across a
magnetic field, s current of electricity is generated in that
substance ; and this current is the more powerful, the more
nearly the motion is perpendicular to the lines of magnetic
force. To show this fact, the large electro-magnet of the
Institute was used. A wire connected with & galvanometer
in the lantern was moved up and down in front of one of the
poles of the magnet, so as to cut some of the lines of force
proceeding from it in every direction. The effect was that
every such motion caused a deflection of the needle, showing
that an electrical current was generated.

An interesting experiment to illustrate the same principle
was made with the apparatus represented in Fig. 4, which

Fig. 4.

conslsts essentinlly of a copper disk rotated between the
poles of an electro-magnet, and therefore fulfilling the con-
ditions of maximum effect by custing the lines of force per-
pendicularly. This apparatus turned very easily by means
of the orank, M, as long ns the current did not pass; but the
moment the connection was made, it required all the strength
of the assistant to manage it, This Is explained by the fact
that the copper disk Is magnetized, and there i5 a tendency
of tho unlike poles of the disk and the magnet to attract
onch other, and hence to offer resistance to further rotation,
The magnetization of the disk was shown by connecting it
with the needle in the lantern by means of copper wires, 1f
the further rotation of the disk s persisted In, it becomes
hot, as was shown by connecting It with a thermo-electric
pilo and the galvanometer in the lantern. The resistance
exporlienced by the copper disk was oxcellently shown by
menns of another experiment of Professor Mayer's, in whioh
n large thin coppor disk was made to awing to and fro, like
& pendulum, between the two poles of the Inrge electro-muag-
net. The moment the current passed around the colls of the
magnet, the motion of the copper disk was arrested betwoen
the poles,

If, then, we are able to obtain an electrical current by cut.
ting the fleld of & magnet, we ought to be able to do the
same by outting the lines of force of the earth This the

181

lecturer accomplished before the sudience, by moving s coll
of wire, of Iarge dismeter, scross the line of dip, and show-
ing the effect on & galvanometer needls connected with the
coil ; every time the coll moved, an oscillation was imparted
to the needle, which was distinetly visible upon the screen,
The utilization of this foree of the earth, like that of the
sunlight for mechianical work, belongs to the future,

We have seen (In Fig. 4) the conversion of the mechanical
power of the arm into heat and magnetism, and also the
equivalence of magoetism and electricity, Thers remains
the problem to turn these forces into the Incomparably more
subtle one of light. As in business, so In Sclence, it Is the
problem to convert raw matorial into high.priced products
in the most economical way. A pound of cast steel of tri-
fling value i worth thousands of dollars when converted
into hair springs for watches. In the production of light,
the great difficulty Is to utilize our force. Even In the steam
eogine, only about ten per cent of the fuel In utilized as me.
chanical fores ; but when we come to light, that most impon-
derable of all the forces, we can scarcely utilize two per cent.
When a powerful current of electricity is passed through an
adequate conductor, it flows along peaceably and without
unusual manifestations ; but if the conductor s too thin, and
itis obliged, aa it were, to ‘' crowd and elbow its way through
it, it becomes red in the face, and we have the phenomenon
of red heat; Interrupt the conductor altogether, and make it
leap over an empty space, and it becomes white in the face,
emitting a brilliant light,” Thelatter is the case in the elec-
tric lamp, Fig. 5. One of these lamps was placed upon the

Fig. b. stage in connection with the Gramme
magneto electric machine, in which
s powerful current of electricity is
generated by csusing the rapid revo-
lution of one electro-magnet between
the poles of several larger ones, by
means of steam power derived from
an engine in the basement of the In-
stitute. This machine will be ex-
plained in the next lecture: suffice it
to say, for the present, that the light
obtained was equal to about 1,600
candle power. It inundated the hall with & flood of light,
and illuminated the fromts of the houses on both sides of
the way. C.F. K.

Uselul Recipes for the Shop, the Household,
and the Farm.

A simple way of hardening small watch drills: Hesat the
tools in the flame of & candle and then pluoge suddenly in
the candle grease. This is done on sccount of the drills
being so small that they will not retain their heat sufficiently
long to enable the operator to remove them from the source
of heat to a vessel containing water used for hardening.

Jewelers will find the annexed list of silver solders of con-
siderable practical value. Hard solder: Pure silver 16 parts,
copper 3} parts,spelter 4 part. Medium: Fine silver 15 parts
copper 4 parts, spelter 1 part. Easy solder: Fine silver 14
parts,copper 4} parts, spelter,1} parts. Common hard solder:
Fine silver, 12} parts, copper 6 parts, spelter 1§ parts. Com
mon easy solder: Fine silver 11} parts,copper 64 parts,spelter 2
parts. The fusing points of these solders are as follows:
No. 1, 1,866° Fah; No. 2, 1,843°: No. 8, 1818"; No. 4,
1,826%; and No. 5, 1,802°,

The following is an iron cement which is unaffected by
red heat; 4 parts by weight iron filings, 2 parts clay, 1
part fragments of Hessian crucible. Reduce to the size of
rape seed and mix together, working the whole into a stiff
paste with & saturated solution of salt. A plece of firebrick
can be used instead of the Hessian crucible,

Bottger suggests the following process for dyeing cotton
pure blue: Heat a mixtare of 137 grains Parls blue, 137
grains tartaric acid, § fluld oz. ammonia water, and
2% fluid ozs. water, and filter after cooling, Add to the
deep blue filtrate a solution of caustic sods, until it is decol-
orised and after some time assumes a light yellow tint. Im-
pregnate the cotton with this solution and pass it (best after
allowing it to dry) through & warm, very dilute solution of
sulphuric acid, and it will immediately assome s beautiful
blue color and needs only to be washed in water. The sul-
phuric acid may be so diluted that it has scarcely a percepti.
bly sour taste,

The best material for hot beds is horse manure well turned
and mixed with about one third its bulk of oak leaves. An.
other excellent mixture is the above with cotton waste, one
half waste and leaves, the other halt manure, The middle
of March is the proper time to start the bed in northern
States, and a mild day should be seleoted for the work, Dig
a pit about 3§ feet deep in front, 8 Inches deoper at the back,
and 6 feet wide. This affords an opportunity for adding lin-
ings if it be deemed necessary, when the heat In the bed de-
creases, '

The Western tannin plant (pofygonum amphibium), which
grows luxuriantly in the Missourl Valloy, seems destined to
replace onk bark in tanning, It contains 18 per cent of tan-
nin, while the best bark contains but 12 per cont; and large
establishments employing it In Chicago find that one third
more leather can be obtained with it than with a like quantity
of bark, The process of tanuning with it Is Identical with
that with bark, butthe leather is tougher, finer, and more
durable, and recelves  finer finish. The plant {s an annual,
and can be mowed, dried, and stacked like hay,

To prevent pumps freezing, place & small tack just under
one edge of the leather valve which retains the water, sink-
ing the tack into the leather to hold it, This will cause a
small leak, and the water will not remain long enough to

freeze
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NEW MODE OF DOCKING VESSELS. g U

“1he ordinary method of raising vessels, %o as to allow o
repalrs baing made upon their bottoms, consists In floating
them upon submerged docks. Out of the latter the water
15 then pamped, and as the dock rises the vessel ix simulta-
peously lifted. The inventor of the new plan for accom.
plishing the sbove considers that the pumplng out of the
water Is an expensive process, which mAy well be replaced
by employing compressed alr to enter the compartment in
onder 1o foroe the water therefrom, and at the same time ren.
der the dock buoysnt.

Scientific Qmerican,

ignited ; and & lighted taper is from time 10 time applied to
the cover orifice, as represented In the engraving, until »
fiash takes place, when It remaius only to note the tempera-
ture of theoll as Indicated by the thermometer. The tapers
are shown in the small box beside the apparatus, and are
pold with the latter.

When It Is desired to determine the degree of heat at
which the fluld actually takes fire and burns, which is com-
monly oalled the fire test, the apparatus may be easily adap-
ted therefor by removing the cover (though leaving the
thermometer In the fluld) and tonching the surface of the
oll with the taper.

This plan, It is balieved, Is susceptible of & variety of
practical As represented in the enkraving, alr
Is compressed Into the tank, A, and, passiog

the pipe shown, enters the dock, B. In
order to effect this compression, the pressure of
water in oity malns might be used, or suitable
storage reservolrs could be arranged to oollect
min or surface water and hold it In readiness to
axorolse the pressure when desired. In such case
the water would enter the tank, A, through the
valve, O, and, risig therein, would drive the air
down through the pipe. After the water had
reached a certain Jevel in the upper extension of
the tank, the valve, C, would be closed, and the
exit valve, D, opened. The tank being emptied
would be again filled, and thus the process
might continue until the desired end wore accom.
plished,

An engine might be employed, if desired, to
compress air into the tank, or any other suitable
means used, which would afford a pressure suffi.
clent of course to overcome the resistance of the
column of water, depending on the depth of the
dook.

The invention, which was patented September
8, 1876, is a simple one, For further particulars
address the inventor, Dr. T. J. Wheeden, 107
Sands street, Brooklyn,N.Y.

IMPROVED APPARATUS FOR TESTING] ILLUMINATING
OILS,

Wo have so frequently called the attention of our readers
to the dangers attending the use of cheap and inferior kero-
sene ofls that to repeat the warnings is scarcely necessary
here. Keroseno accidents, with thelr disastrous results, need
not occar if the retailer or consumer of the ofl who will
take the trouble can, by asimple test, satisfly himself as to
the safety of the same.

Any oll which will evolve inflammable vapor at solow a tem-
perature as 100° Fah. should be as sorapulonsly avoided as

if it were gunpowder. That temperature msy easily ocour
in alamp, and the vapor therein forming, mingling with
the air, may resdily be ignited by s chance draft blowing
down the flame above. It is a safe rule not to purchase oil
which will fiash under 110° Fah,, and it should be further
understood that the greater the hLeat the material will en-
dure, sbove 110°, the greater the proportioual increase in its
safety and value,

In order to admit of the making of the test above referred
to with ease and certainty, Mr. Pethuel Millspaugh, of Kent,
Conn., has recently introduced a simple little spparatus
which is represented in the accompanying illustration, It
consista of a sheet metal chamber which recelves & lamp be-
low, and & glass vessel, A, above, The latter is formed with
& contracted lower portion, go that the wider part above makes
s shoulder, enabling the glass to be firmly set In the orifice
over the lswp. The yessel is surmounted by a sultable cover,
in which there is & fi'ling aperture, B, and another opening,
st which the test is made. To the cover is also attached a
small thermometer, ss shown.

The method of using the device consists in filllng the glass,

These tests are very easily done, and are claimed to be ac-

[MarcH 18, 1876,
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cleaned bran, such as is done by mlils around Paris and oth

er nelghborhoods, ylelds from 055 to 60 per cent of first
flour from the first grinding ; this of course varies with the
pature of the wheat. 2. Fifty.five to fifty.seven pounds In
mills where it s ground more round or higher, the stones be.
ing further apart, and when the millstones are not kept In
condition for fine grinding, makes 45 to 05 per cent of first
flour, according to quality of the wheat, 8. Bixty-six pounds
in mills grinding coarser, with smaller bran more broken and
not well cleaned, produces only from 40 to 50 per cent of first
flour in the first grinding. Having given thess particulars,
supposing the grinding you require to be average quality, ma.
king fifty-five to fifty-seven Ibs. of meal per horse power per
hour, it is necessary to reckon 7 horse power for
each pair of 4 feet stones or 4 feet 4 English,
To work the three palrs with all accessories
would require an engine of 21 indicated horge
power, Two questions here present themselves,
worth more congideration than is frequently given ;
Speed according to diameter (and in this case 180
revolutions sppear to me excessive) and weight of
the running stone, which, from all [ ean gather
and from my own practical experience, I consider
should be in proportion to the work to be done,
Should this answer not be completely satisfacto
ry, I shall be most happy to reply to you further;
and perhaps I may be able to prove to you that
it is easier than you think to grind 77 to 88 lbs,
of meal per horse power, and obtain 55 to 60 per
cent of first flour, running the stones st only 125
to 180 revolutions per minute,”

- A

BEDELL'S RAPID TRANSIT WRENCH,

An important advantage of this wrench is its

capability of immediate adjustment to any size,

WHEEDEN'S MODE OF DOCKING VESSELS.

curate. Sufficient oil is held in the glass vessel for a fair
and satisfactory trial ; and the process of heating is slow and
gradual, approximsting closely to the manner in which the
oil is heated when it is used for domestic purposes.

Mr, Millspaugh (who may be addressed as above for fur-
ther particulars regarding the device) is also the author of
an excellent little work entitled ‘“ Kerosens Accidents, and
How to Prevent Them,” which goes over the whole subject of
these casualties In detail, giviog a large number of valasble
and practical suggestions. It might be read with profit by
oil dealers and housekeepers generally.

——— + -+ E————————————
A Certain Cure for Rheumatism.

Judging from his articlein the Wionor Modizinische Presso,

Dr, Franz Zeller is an enthusiast in the administration of
caustic ammonisa in rhenmatism. For several years he had
been a sufferer from severe muscular rheumatism in the right
shoulder: he had taken all the ant{-rheumatic remedies, with
but little alleviation, when he began to reason that in rheu-
metism, as in gout, there may be a uric acld disthesis; he
thought that liguor ammonie, on sccount of its rapid volati-
lization, would be the remedy most readily absorbed and the
most prompt in action.
Tn almost the same moment in which he took one drop, di-
luted with water, he felt a complete relief from the pain,
which had lasted for ten hours; he was now able to move
freely the arm which, an instant before, he could scarcely
bear to have touched. The remedy, he claims, has proved a
positive cure in all recent cases of muscular rheumatism
which have fallen under his observation; he cites numerous
casesg in which relief, as instantaneous ss his own, was ex.
perienced. He also observed its effects in several cases of
acute artioular rheumatism, in two of which six drops suf.
ficed to subdue the pain and swelling within a period of
twenty-four hours, In one case of chronic rheumatism of a
fingor joint, which had lasted for over half a year, the sim-
ple administration of the ammonia completely dispelled the
inflammation and pain in the jolnt within two days.

He then discusses the mode of action of his remedy. ““If
we consider an excessive acidity as the cause of the rheuma.
tism, we can scarcely claim, in the cases in which goe drop
will instantaneously relieve the pain in recent rheumatism,
that one drop was sufficient to counteract the effects of the
excess of uric or (sccording to Fuller) lactic acid.

‘* Nothing remains therefore but for us to seek for the
source of rheumatism in a morbid nervous activity induced
by disturbances of nutrition, and to belleve that the ammo-
nis scts as a nervine directly upon the nerves.”

After the cure of one sattack of rheumatism, our object
should be to put the patient in such a condition as to prevent
their recurrence. This, the writer thinks, can be done by
building up the general system, and thus diminishing the
nervous excitability.—T%s (lindo.

Power for Flouring Mills,

Mr. Henry Cabanes, miller and constructor, of Bordeaux,
France, writes to The Miller as follows: '* The force em-
ployed to drive a corn mill depends not only upon the quan-
tity that is required to be ground, but slso upon the nature
of the wheat and the quality of grinding required; and it
cannot be definitely answered without further information.
I can nevertheless give you an approximate idea of what can
be ground by one horse power of stesm. including the ne-
cessary machinery for cleaning wheat, and dressing flour,
1. Forty-four pounds of wheat, in & good mill making flour
for sale and also for baking, which in one grinding gives the

1o the point, C, with the oil to be tested. The lamp is then

Iargest posaible quantity of fine flour, with broad and well

and the consequent obviation of the slow process
of working & screw to set the moving jaw as re.
qaired. The inventor asserts that no pressure
comes on the handle, owing to the movable jaw
binding tightly (through said jaw having but one keeper),
against the bar, which portion, he claims, is thus rendered
about one third stronger. It is further claimed that all the
parts are of nearly equal wear. The bevel on the rear por-
tion of the head admits of the use of the wrench in close
quarters, and of its turning 45" further than If it were square,

The movable jaw, A, is entirely detached from the screw,
whoich passes loosely into it. Sald jaw embraces the bar, as
shown, and is provided at the rear with aspriog, D, Fig. 2, for
holding it against the bar. B isa carriage, screw-threaded

to recsive the adjusting screw, which is operated in the usual
way by a milled head. The rear portion of the carriage tra-
vels in a groove or channel in the bar, as indicated at C, in
the horizontal section, Fig. 8.

In order to adjust the wrench It is only necessary to run
the movable jaw up by band until the object is embraced,
when the spring holds the jaw In place until the milled
screw head is turned sufficiently to bring the carriage against
the baseof the jaw, so securing the Iatter tightly.

The absence of a thread on the jaw, which is apt to wear
out or bind on the screw, is & polnt of advantage, as is the
sbsence of nut, ferrule, or any other device for holding the
pressure bar in place. The latter receives the strain in a
disgonal direction, downward and rearward, and, according
to the inventor, will not spring in the back under a stress
less than that previously mentioned.

Patented September 28, 1874, and January 12, 1875. Fo
reign patents now pending through the Sclentific American
Patent Agency. For information relstive to sale of paten
or lease on royalty, address the inventor, Otis T. Bedell, care

Ely & Wray, 83 Reade street, New York city,
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Killed by a Metoor,

An intelligent black boy was trudging along a highway at
night In the vielnity of Palestine, Texas. There wasa negro
woman riding a horse in the direction in which the boy was
going, The intelligent black boy re-appeared in Palestine
that night out of breath and as pale as he could get, He
#ald he saw a ball of fire come out of the sky and strike the
woman and set her ablaze. The horse ran one way with
the woman afire on his back, and he ran back to town to tell
the people what had happened. The people went to look
aftor further particulars of this curious incident, 'They
found the woman lying on the ground with all her clothing
burnt off, but with life enough in her to tell that ghe had
been struck in the breast by a ball of fire. The horse was

ound with his mane singed, and the woman died the next
Jay. The people think she was hit by a meteor.—St, Louis

Novel Toy.

An ingenlous toy, apparently of Japanese origin, has re-
cently been introduced into London. It consists of a small
ploture, on paper, of an individual pointing a firearm at an
object—bird, target, or second person. By the application
of the hot end of a match, just blown out, to the end of the
gun, the paper commences to smolder toward the object
aimed at, and in no other direction. When it is reached, a
report is heard, from the explosion of a small quantity of
fulminating material,

THE OWL PARROT.

This singular bird, sometimes called the night parrot,
belongs to New Zealand, and is called by the natives the
kakspo. Dr. Gray describes it as having a high and short
bill, grooved on the sides, with acute top, dentated lateral
margins, and & base covered with fine, down-like feathers.
The wings are short and rounded, and the fifth and sixth
quills are equal and the longest; the tail is moderate in size
and each feather points out, with the shaft projecting. The
tarsi are short and robust, and covered with round scales;
the claws are long, stroog, and slightly curved. In general,
the bird has the form of a parrot, but bears a faclal aspect
resembling that of an owl, of which it also has the nocturnal
habits, and the almost noiseless flight. But it is not a bird of
prey, as it eats corn and nuts readily when in captivity, its
food in & wild state consisting of seeds, roots, and the outer
covering of the stalks of New Zealand flax ( phormium tenax).
Iis only vocal effort consists in a short croak: it breeds in
February, laying two or three eggs; and it becomes gregari-
ous in winter, and in the advent of spring resumes its soli-
tary habits, The flesh is white, and is said to be good eating.
The specimens herewith illustrated are domiciled in the un-
rivaled collection in the gardens of tbe Royal Zodlogical
Soclety, London, England,

THE OPIUM POPPY,

The oplum poppy Is a native of Persla, and probably also
of the south of Europe and Asia Minor., It I8 largely culti-
vatod In those countries, and also in Eygypt, Arabia, and
British India, for the sake of its oplum. Dr, Joseph Hooker

THE OPIUM POPPY (papaver somniferum.)

thus describes this process: ‘“ The capsules are sliced in
February and March with a little instrument like a saw,
made of three serrated plates tied together. From the in-
cisions made by this instrument, the opium oozes out as a
milky juice, which, as it dries, becomes a soft brown sticky
paste; each morning this paste is scraped off by means of
small shells, and collected into jars, the contents of which

are afterwards made into bells of about half & pound weight;

theee are often coated with the seeds of some species of
rheum or rhubarb plant. The balls are packed into chests,
and exported to other countries.”

Oplum I8 produced In Inrge quantities in India for con-
sumption in China, on nccount of the great sale there, In
spite of all prohibitions, Eastern nations generally are very
fond of oplum, which they smoke with their tobacco, or
alone, and take in the form of pills. With as it is much used
in medicine as an anodyne, especially in the well known
preparation ealled laudanum; and the delusive habit of
taking it to obtain a flesting repose of the nervous system
has recently grown, as our medioal men can testify, to alarm-
ing proportions,

-

Polsoned Arrows of the Fapusaus,

The warlike habits of the Papusns and their implements
of warfare are degcribed In a private letter recently addressed
to Dr. Hooker. The writer says that po man leaves his
dwelling, for his bit of cultivation even, without his power-
ful bamboo bow and a few deadly poisoned arrows. These
poisoned arrows are only a few among a great number not
poisoned, the former being distinguished by elaborate carv-
ing and painting, probably to prevent accident among them-
selves, They are each pointed and barbed with human bone
brought to almost needle-like sharpness, most carefully and
neatly finished ; they are poisoned by plunging in & human
corpse for several days. Poor Commodore Goodenough snd
his men suffered from arrows so poisoned. It is a sort of
blood poisoning that, like other kinds of inoculation, does
not develop itself for several days, the slightest scratch being
sufficient to render almost inevitable a horrible death. The
symptoms are accompanied by violent spasms like tetanus.
with consciousness until the last.—Nafure.

poon

Life In Great Cltles.
The relative healthfulness of some of the great cities is
shown in the following table, which exhibits the snnual
mortality for each 1,000 inhabitants:

MAEEIE i S vt raescnnanarets &0 R e s eindasdecabwalinsaE 248
VIGDDR o sivaeaseicsovavevs X Brussels........ .. .c.oooo0. . N8
Bonlln et ids sossaanadusan 306 PRES covsoncesnsosssnusaverses »2
e A 23 TOBAOR '« o 0+ 000 saessses sos s D
Wew YORK. .o.--cccccvorvsnes e Phlhdelpbh ..... 203

The above estimats for Madrid is from a recent eompilniaa
given in La Gaceta Industrial in that city. The capital of
Spain is thus made to rank as one of the most unhealthy
places in the world

A 600D cement for covering the joints of ovens, which be-
comes very hard and does not crack, is made by mixing equal
quantities of finely sifted wood ashes and clay. Some salt is
added and then sufficient water to forma dough. The cracks
should be covered while the oven is cold.
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LOW WATER ALARMS.
‘week, Include Illustrations of all the different forms of files,
 variety of fuses, electric and otherwise, and of a pum-
fles are graded by shape, size, and finencss of cut; and
also are known by their purpose. As to shape, the series of
sections given in Fig. 1 will be readily understood. a, b, ¢,

Fig. 1.
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Files,

d, ¢, 1, g, & are sections derived from the square; i, &, 7, m,
n, 0, p, ¢ are derlved from the circle, and r, 5, £, 0, w0, 7, ¥, 2
from the trinngle. The files represented in the succeeding
engravings are known as follows: a is a square file, parallel
or taper, sometimes with & safe side; 5, when large, is a cot-
ter file, when small, a verge or pivot file. ¢ is afiatfile; when
small, s pottance file; when narrow, a pillar file. d, when
parallel, is an qgualing, clock pinion, or endless screw file;
when taper, s slitting, entering, warding, or barrel hole file.
¢fis a French pivot or shouldering file; when parallel, a V
file. gisa nail file for the finger nails; A, & pointing mill
saw and round edge file; ¢, round, gulleting, or rat edge file;
k, frame saw file; 7, half round, nicking, plercing, or round-
off file; m, cross file, double half-round file; n, oval file; o,
balance wheel or swing wheal file, the convex side only being
cut. p is a swaged file for finishing brass moldings: ¢, a
curvilinear file; r, trinngular, three square, or saw file: &,
cant fils, for filing inside angles of 120°; ¢, when parallel, is
a banking or watch pinion file, when taper, a knife edge file.
v is a screw head, feather edge, or slitting file; w, a valve
file; z, trisngular-and-half-round file; y, double or checker-
ing file for gunsmiths; z, double or pencil-sharpening file.

As to character of teeth, the classes are: Double cut, hav-
ing two sets of teeth crossing obliquely; single cut or float,
having but one row of teeth; rasp, having detached teeth
made by & punch instead of & chisel. At A is shown the po-
sition and action of the file chisel on the blank. C shows the
appearance of the rows of testh. The following table gives
the approximate number of cuts in an inch of file:

£ TR e
7 v M

-

Length of file In inches...................... d|o|s|12|16]|20
BOREE . <y 2 vessd obrsdssadasrons sosspstsaons B R4 W =21
i PRI SO S AR R AR 76 64 56 48 4 34
BmOON . o.oovv anneidiaadaiiiasaraniiiacsne 12 &8 72 2 6 56
BUDOEHADO «~+s «5csecnnasrianssannaanaasalvacas 216 14 112 88 76 6

Figa, 2 and 8 represent a
FILE CARRIER AND FILING BLOCK.

Fig. 2.
ﬁl.

= - =L

File- Currier,

‘The first is & tool holder like the stock of a frame saw, and

Fig. 3. Is used to mount a
file in & similar man-
ner, The file block
is of suitable wood,
and Is gripped In the
Jjaws of a vise, It has
grooves of varying
depth, in which small
rods, bars, or wires
may be lald, to be filed
convenlently.

Pling- Wock,
Fig. 4 represents different kinds of

VUKEN,
abis the common wooden fuse for shells, It is filled with
s slow burning composition, and for use a part is cut off at
the smaller end, the amount removed rogulating the length
of tims which the fuse burns, and consequently the duration
of the parlod prior to the bursting of the shell to which it is
attachod, ¢ in the Bormann fuse, which consists of a disk
of an alloy of tin and lead, in which & deep chiannel is made
0 receive the composition. At the end of the channel is an
Apertare communieating with the exploding charge, A eap
covers the disk, and s marked to Indlcate seconds and frac-
toos of the same. To use the fuse, the outer covering is
perforated at any desired mark, when the composition Ignites
by the flame from the gun psssing through the aperiure
mads, and burns uatil the magazine lnnide Is renched. Blsh.
op's electric fuse, d, ¢, comprises an inner and outer cylinder,
protected by & perforsted cap, through which the insulated
conducting wires pass. 7 [llustrates another form of electric
fuse, in which the ends of the conducting wires are united
by a fine wire of platinum. This last becomes highly heatod

Scientific Amevicnn,

when the current passes, and so Ignites the powder. The
operation of Statham’s fuse, g, depends on the fact that a
copper wire, covered for some time with vuleanized rubber,
becomes coated with a layer of sulphide of copper, which is
» moderately good electric conductor. This Is utilized by
twisting & plece of rubber-covered wire into a loop, when
part of the covering is removed (at a) and the wire severed.
Consequently, when & spark is passed along the wire, on
reaching this spot it must follow the film of sulphide adher-
ing to the rubber; and the resistance which it has to over-
come causes the sulphide to ignite.

ij &k Mustrates Shaffner’s blasting fuses and cartridges.
i is & hollow eartridge provided with central and diverging
spaces, occupled by & series of fuses and loose nitro-cotton,
the whole covered with & waterproof casing, into which the
ends of the conducting wires pass. In j, the main wires pass
to the mine or cartridge, and are connected by smaller wires
to the fuses, s number of which are placed in a single charge
of explosive material. & is provided with a wooden head en-
closed in an indented cylinder, closed by & cap; the head has
s recess for the composition, and another for cement for the
conducting wires. The Abel fuse, /4, consists of a wooden
head, into which the insulated conducting wires enter, and
are covered with a tin foil cap containing the priming.
Powel's fuse, I, admits of belng turned within the plug,
which is screwed into the shell 50 as to bring corresponding
spertures in the fuse and the plug into communication.

Fuses.

These are so adjusted to each other that the composition may
be made to fire the bursting charge at the expiration of a
given time,

LOW WATER ALARMS

may be classed under four heads, as follows :

1, The float movement: A. The float is attached to an arm,
and is immersed in water in the chamber which communi-
cates by pipes with the boller. Should the end of the lower
pipe be uncovered by the subsidence of the water to that
level, the water leaves the chamber and the float falls, de-
pressiog tho valve and admitting steam to the whistle,
When the water rises again, the upper valve is moved to
allow steam to depart, and the normal condition is re-estab.
lished, B, The hollow steamtight case has a contral hub
and a soctor space, occupled by the arm of s float, which
rises &nd falls with the changes of level of the water in the
boller, An indicator on the same axis moves with the float,
C, A float 15 placed on the crank arm of the valve stem, and
rises and falls with the changes of the water level, bringing
a stud on the stem against an inclined socket, and raising
the valve from its seat. This allows steam to pass to the
whistle,

2. The thermostat movement: D. When the water sub-
sides below the end of the vertieal pipe, which extends
downward Into the boller, the water contained therein is
discharged and steam substituted. The increased heat, due
to the presence of stenm, elongates the thermostatic rod In
the tube, and acts upon the lever to lift the valve from its
seat ; tho steam rughes out and sounds the whistle. E This

tied and steam admitted. The lever has its fulerum on a
post between the pipes; the expansion of one of the Iattor
depresses the valve stem and withdraws the valve from its
seat; the expansion of the other pipe withdraws the seat
from the valve. The sction of the two Is cumulative, The

the same purpose.

4. The fusible plug action.
filled to the water lins and put in operstion, the pressure of
the nteam forces the water into the pipe and air chamber, ¢,
As there can be no circulstion of water in the plpe as long
as the Jower end of It is under the water line, the disk, d,
will continue solid ; but when the water in the boller evapo-
mtes below the end of the pipe to the alarm water line, then

the water in It falls of its own weight into the boiler, and

F. After the boiler has been |}

[MARrcH 18, 18%6.

steam at once takes its place, melts the plug, and notice of
low water is given by the sounding of the whistle,

4. The gravity movement: . A vertieal pipe passes into
the boller, and its open end is at the level at which it is de.

Fig. b,

L TOTAIN AP P T M
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sired notice ehall be given. This pipe forms s communicas
tion between the boiler and a reservoir on the end of a hol-
low arm and axis. In the normal condition this reservoir is
filled with water; but when the end of the pipe is uncovered
by the subsidence of the water level in the boiler, the water
runs out of the reservoir and steam takes its place. The
ohange of weight in the reservoir, due to the substitution of
stenm for water, causes the arm to be lifted by the weighted
lever, and raise the valve which admits steam to the whistle,
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DECISIONS OF THE COURTS.

United States Circult Court=-=District ot Massa~
chusetts,
BOTLER PLASTERING . —THE UNITED STATES AND FORNIGN SALAMANDER
FELTING COMPANY DF. THE MERRIMACK MANUPACTURING COMPANY .~

THE SAME s, THE LAW MANUFA NG COMPANY.

(1o equity. —Before SumrLry, J,—Declded October, 155 ]

The first clalm of plaintiffs (s for & com on for mtlu, 3. exterlor
of steam bo! , pipes, or other heated , COMD o m%‘
llme putty, ¢ al, and pumicestore. or equivalonts, and Is in-
fringod upon by the dolm:su in thelr use of an uurouuaﬁ a ure
ot: and aw crushed or ground, with the addition of a littlo hatr
and some other ibrous substance, with a composed of & ml:nr of
:::gd d charred , Or cocoanut, Or cabe sawdust ground, wool, or

n‘l;\z_mu’elnmuhnmpouuu. for the same purpose, of asbestos
Thix olatm is 1nfri by defendants in thelr use of asbestos and wh
vmo(vmuuu u’ﬂm'luylnmhecna nln.h‘ﬁ
18 also proved in this composition of matter to be a well known
e kg

"
oA ety s
ﬁc'n‘x';l.::g:. for covering steam ;! X
e o NoT RS e e ot

.

e relaade o.c.m cb-.o:n“ otdbc lgmu-uui—
Ma n the employment of Iime putty, or mix: WaLer, 30 a4 to
e T et

acts similarly to the foregolng, except that the effect is due | out the ot
to the expansion of the steampipes when the water is emp- ort

pussage of stonm sounds the whintle, as In other devices for | coa




: clmt Injury to the chaln, an

MarcH 18, 1876.)
'ﬁi\gyo‘llalhmm tmw\:.h most nearly approximating the invention of
\ ont

o ndored for the plaintiMs sgainst the Merrimack Man.
ufactul ﬂ!.‘ \ for %h?n mgn}‘ o, tho‘am and second clllm:gl
PRRCC M R R dred Aud A1y dolar, und Aeni o L.

ré dama Tatorent from the dats of the OB RECEIVE WILH,

et

N

\ for do?n’hﬁ&'l?]'

United Statos Clroult Court===Southern District of
Now York,

PATENT JRW ~LEWIS 3, MULFORD el al. o4, THOMAS D, PEARCE el al.
[lnm.-'-mton BUIPMAN, JDecided Noyember S, 18,1

The first olal a0 orna 1 for neckl ote,, formed of
altornate 1':‘35 kR, A AR Opon_ Spiral links, b supstantially as hown
and desor! "A' not a ol

\ ) s (?r wn ornamontal chaln, componed of
SRR RO SREEPHSE JCth SO ol
U { osed of alternate

:Poud Hoks mf 0| apliral 1nlu. formed of one or ‘:noro colls of gold

)
tublng, as Ahown ..?3‘&.- 5
b norin whioh: #o1d_tubing {s manutactured is well known to all
llod In the art, and the process thorougnly understood by the
in i ewoler, 16 would haye been s waste of words to explain
formod when thiay ary toLa that the 1K In "L Cormed of one o more colls oF
tubing of the 'prop:nunm.h. %0 A8 Lo form a double spring ok,

vy
utw e 8 vlll In equity, alloging an (nfringement by the defendant
muuu;l tors lurt.’\;moh'wo‘n Iasted to‘lcho com’lnlnnnu %'L !ftn:x-?xf
nry H, \ for an *‘lmprovement in cheins and chain links for necklaces,'*
¢Lo., wn p&rl for an Injunotion and an The defend \ Ade
mmlng N thilr auswor the manufscture and sale of the patented articlo,
deny the novelty or unt‘brl%y of the slleged Invention, and further fn-
'l:'ﬁ S AL o::l:l" 1 d':?uon of the vagueness of the specifica-
l:"l:hoel&nnuo nnul ‘t:‘:. n.:'ohm‘ l‘:r f:rnhm‘h nuimpro;le% chlnl:’ ltor neok-
\ Oko., opstruction, whic
110ks to be Aniahod KOpRFAto abd then put togetnor o Torm (0 Saetis h
an oronmental chain, whereof the links are con-
Shirt ke s dathes etor, bene contocio
ed 1in
ue.? ou,trar the mannoer rcrl 5 ,An';m represent the links o'r ll‘h:
chalu, Toe links A are round and ?"'”d' and are made and polished, or
colored, w tely from the other links. The links, B, which constitute
gg “:}“J. l;::::: &t . lnunu&n*ne form%d of °ﬂ§ ?'r ;no:ie cofls of
e lhotn‘bglol"mlnn!“h l'l °mr'°3°“ 16 springlink. Into each

-
=

\ N0
o ok, B, 1asoldered a small shot,as shown In the
ur:w't&ca which shot glvos s finieh to the link. Thelinks,' B, may then be
colored or polishod, and the c¢haln fn formed by springing the 1inks into
each other, * * * & & & & ly this consiruction the links may be
mude and lll#lhad {n quantities, and the chain formed from the finlshed
1nks, by springing them)into each other to produce any desired combina-
tlons of the links of tho same or differont kinds. Finishing the separate
1inks (o thin ws{le blos them to be mere perfectly polished or colored,

) tha y diminished exponditure of Iabor and time, and eonables
Aho lHnks to be put together without injuring them fn the least, however
hl*hly thoy nu, be shed or colored,

ho clafms of the Inyventor are:

lﬁ An ornamental chain for necklaces, ete., formed of siternate closed
links, A, and op.oﬁ r.n'i "Lmﬂg. l;alnbldun'u:(l’l u‘ll‘xo:lg and %uorlb‘e%.
3 rm of tu , Substi
shown and desoribed. Y s s RS

uroamental {old chalns, formed of alternate closed Minks or spiral links,
or of spiral links nlone, have long been known, Chaing composed of spiit
rings which are spruog into eagh other, or into a solld link, are famil-
far articles, and there can be no novelty in the mere shape or form of the
chaln, or o o , which is shown {n the drawings of the patent. The
distinotive feature of the nventon does not couslist (n the fact that the
liok s spiral, but does consiat in the construction of the open spiral link
from a spocined material, namely, gold tnbllu:'. The article which {8 called
tubing in the jeweler's art s nw!o by drawing a strip of gold through a
drawplate, the ?ld strip having been placed around a copper wire in such
B manner as Lo Incase the wire. The cop:er wire, with the strip of gold
wire around it, {s then wound upon a mandrel apd cut into pro?er lengths.
The eg?pur n utro{cd b;ru d, uvlnﬁt hollow spiral link which {s bound
with wire and anneaied. The wire Is then unfastened, and the link, which
8 thus made, possesses a ullar elasticity not sffected by the annealing,
18 caslly Mxm«l and united to another 1ink without any injury to itself or
&od%e -o;l. into which it {s sprung, sud constantly preserves its elas-

and shape,
1oe dluov::y which led %) tho Invention consisted in the discovery of the
fact that links made of tubing goneued & pecullar elasticity which was
unaffected by annealing, The Invention was the application of this dis-
covery to the prodaction of a new and useful result, namely, the manufac-
tare from tubing of ornamental chalns, which possess the following ele-
ments of novelty and utility :

Firat, all the | can bacomvlmly finiehed and then put together with-

thereby the article can be produced at s much
esn oxponse than had previously been necessary. Gold chains which are
copstructed In any other manner must be finfshed or polished or colored
aftor the chaln I8 completely formed, which is & difficult and somewhat ex-
ponsive part of the manutscture, while, inasmuch as these links sre sufi-
olently oinscle to be united together or sprung upon & solid lisk without in-
jn? w lur 3" of the chaln, the separate links can be made {n quantities,
and completely finished and polished before being unfted.

Second, the elasticity of the special 1inks I such that the chaln can easil
be separated by the fingers-of the ownor, and united In alfferent forms an
for onntpm;gom reunited fnthe origiual chain without detriment
10 the polish of thelfnks, ana with no 1088 of thelr elasticity. As has al-
ready been suggested, thelr features of novelty and utliity do sot resuit
from the fact that the chainis made In ‘rnrt from a spiral link, but from the
fact shat the spiral llnk {8 manufactured from o material which possesses a

ecaliar quality of permanent elasticlty. The invention consists (n the

act that, whether the Inventor was Or was not the first person to discover
the pecuﬁuity. he first utilized the discovery, and applied the pecullar pro-
perty of the materisl to s useful resultin the manufacture of chains.

It belng seif-evident thatchaing composed of spiral links have been well
known, it was Insisted by the defendants that the chains heretofore in use
possessed substantially the same qualitios which sre attributed to the pat-
ented article; and that the patented article had no advantage over the chains
which were Introduced as exhibits, and which were made of gold split rings,
or split links in varfous forms. Dut It was satlafactorily proved that the
spli ;:‘:P' waolchare manafactored from solid gold wire compressed in dies,
and e elastic by hammering, are not sufficlently elastic to permit the
chain to be Jolned without injury to the material into which the splitlink is
lvrnnf,nnd this (njury renders nocessary a repolishing or finishing of the
completed article. ain, If the chain “of spiit gold iinks is taken apart,
this sot of separation canses the coll to nPrlnu asunder, 8o (that it loses s
shape and its beauty ; and if & nocossity of snneatlng arises, the process of
annesling destroys (ts elasticity, The difference between the ?-tcnu-d ar-
ticle and & chain made of split gold rings s clearly marked, Itisa differ-
ence in kind and not merely In degree

Testimony was also offered h{ the defendants to prove that chalos of spiral
i made of tuning nadboen In use prior to the date of the (nvention, but
the evidence fafled to satisfy me that chalns of open and unsoldered spiral
Nnks made of tubing had been manufsotured prior to the date of the patent,
Links have been made of tublng, which, aftar being united In & chaln, were
soldered together, and thus a ochaln was made which could not be taken
upare, and whiech required ﬂll‘llllnﬂ and polishing after it was soldered to-
gether. The testimony did not show that the plaintiff's (nvention of the
open spiral ok form tublog bhad been practically anticipated by others,

A large serpeotine bracelet wade of & coli of gold tubing, to be worn
upon the fore arm, and to be Kept In 1ts place by prassure, was alao Intro-
duced as an nnuc(plllu‘ device, It manifestly (8 a very different article
from a chaln, and the fact that a guld umhu‘ wad known and usedin the
manufacture of javelr{ wis coneeded by the plafntiffs

1t was alwo suggested by the defendants that the o elficatton does not de-
seribe the process of manufacture of the spiral link with the exactness
which 18 requisite. The manner {n which goid tubing 18 manufactared is
weoll known to all porsons skilled 1o the art, After havingbeon compresse |
around copper wire, It (s wonnd upon & mandrel; the wire Is then removed
by acld, and the coll of tubing, hlvtm' been secured with wire, s annenlod
1to the proper alispe. This srocnu » thoroughly understood by the man-
ufacturing jeweler, 1t would bhave boen s waste of words to cxrlnln the
method of manufacture Lo a olass of persons who aresuficiently Informed
when they are told that the Hink fs " formed of one or more colls of tubing
of lhe“)rupnr length, 80 a8 to form s doublespring link,"

The first olalin f: not & clalm for anornamontal ehain composed of nlter-
nate closed Hinks, and opon spiral Iinks, without reference to the mat:risl
of which tho apiral ok s made, but it {8 & olatm for & ohaln composed of al-
tornate closed 1inks and opon apiral Moks formed of one or more colls of
gold tubiug, asshown and deseribed, The Onish, as given to the chain by
the shot at the end of the open link, Is nots material partof the inven-

on.,
There shiould be a docros for an injunction, and a reference to & master Lo
take and state the scaount,
B, ¥, Leeand A, A, Alvord, forcomplainants,
Jos. C. Fraley and Henry Badwin, Jr., Tor defendants, |

NEW BOOKS AND PUBLICATIONS,
TaE INTERNATIONAL Revisw, March—April, 1876, Published 8ix
fmos 0 your, Bubsoription price, 85, New York clty, Chicago,
und Now Orleans: A, 8, Barnos & Co.
To the selontifio reador, the wont (nteresting paper in this numbar of the

ahove perfodicsl Is Professor Yogel's ** Chemical Action of Piants,' In
which the invaluabile sssistance of plant life to mankind, in the accomplish-
woent of many purposes which human skill and sefentific industry do not,
wod perisps nover will, enuble us to purform, is demonstrated by n variety
of (lustrative fustancos, FProfessor Proctor's * Essay on the Structure of
the Universe'' rovesls no new thought, nud (s charaotorized by the same
pecaliurity of that astronomer which obtrudea Itself fu many other of hin
resont productions, namely, of saylog little snd writing much. For a
solontist whose fdess huye unaergone wuch radical changes, amounting to
the sbandonment of provious convictions, and whose present notlons may

undergo ke roevolution fn the future, it would appear safer Lo speculate
Jos, or, at least, not to extentuste his thoughts through s multiplicity of
books and essays, A oareful memolr of Professor Cairnes, the great
Englah politiosl economint, s contributed by Mr. George Walker, There
(a0 (nstruetive artiole oo ** Dardism,'' and s useful paper on ** The Old
and the New Bouth,** beslde & valuable series of roviews of recent foreign
P ubilieations

Scientific dmevicaw,

Tue New Guios 10 Ross Currune, Published Annually by the
Diogee and Conard Company, Rose Growers, West Grove,
Chestor county, Pa. Price 10 conts,

The successfal oultivators of roses who publfah this interesting pamphlet
have Introduced & new syatem of supplylng thelr numerous costomers with
rose trees. They send them by mall, and guaraptes thelr delivery o good
order. Thus nwateurs of roses can obtaln specimens of all the cholcest va-
riotion of this most beautiful fower, merely by sending a letter and post
ofice order to the growers, as above, The New Guide (s published to ald
purchasers In making o selection; and it contalns s complete list of all the
roses now In demand, with dotafled particulars, [lustrations and deserip-
tlons of other plants and fowering shrubs are added, together with other
valuable Information on florfeulture, Seo a further announcement fn our
advertising pages.

THE EDEX OF LABOR, OR THE CHRISTIAN Uropria, By T, Wharton
Collens, Author of “Humanics," ete. Price $1.25. Philadel-
phia, Pa.: Henry Carey Baird & Co., 810 Walnut street.

Mr, Collens announces, in his preface, that his design s to develop n
practical plan for the application of the fund tal principle, ** sdmitted
by all political economists,'" that *“labor {s the real measure of the ex-
changeablo value of all commodities and services,'' and to show that the
principle and {ts application rest upon tne duty of Christians towards God
and each other, Buch of our readers as may read the book will be sur-
prised at many of {ts statementa, and at the autocratic manner In which the
author lays down his opinfons; and the strange commingling of the hollest
namoes and the most solemn subjects with (nflation theories and the advo-
cacy of paper as a source of wealth would be amusing but for its trrev-
erence, Weo do not think that the currency question is to be settled by such
publications as this.

Tae Textire COLORIST, & Journal of Bleaching, Printing, Dyeing,
and Finishing Textile Fabrics, and the Mapufaoture and Appli-
cation of Coloring Matters. Edited by Charles O'Nelll, ¥.C.8,,
Author of “The Chemistry of Calico Printing, Bleaching, Dye-
ing, ete.” Nos. 1 and 2. January and February, 1876. Sub-
scription price $12 a year, payable in advance. New York
clty: John Wiley & Sons, 15 Astor Place.

This monthly publication gives promise of belog a technlcal journal of
the highest order. Its subject has long been the most Interesting and pro-
gressive branch of {ndustrial chemistry; and the rapidly extending use of
chemical dyes gives additional value to such thoroughly digested and trust-
worthy {nformation as this serfal contalns. The followlng articles are
found In the pages of the firét number: ** Lime Julce, Argols, Citric and
Tartaric Aclds,"'* ** Methylanfline Purple on Cotton,'' * Straining Colors
by Atmospheric Pressure,” and ‘‘Sulphur as a Mordant for Aniline Green.”*
Contemporary news as to new discoveries, patents, reviews, etc., Is added;
and an extended treatise (by the editor) oo ** The Practice and Principles of
Calico Printing, Bleaching, Dyeing,"" ete., Is commenced (n this Issue.
The publication {s {llustrated with disgrams, etc., and each number con-
tains 96 pages.

SPECIFICATION AND WORKING DRAWINGS OF A Swiss GorHIC
Frawe Corrace. By D. T. Atwood, Architect. New York
city : A.J. Bicknell & Co., 27 Warren street.

This publication would be usefal to many of our resders in the West and
South, and to any one who desires to bulld a serviceable and elegant cot-
tage without the assistance of an arcbitect. The design of the structure Is
commendable, and the interior is especially arranged with a view toconve-
nlence; and the specification Jsys down the requirements for a well bulit
and commodious house. Such usefully practical publications deserve the
BURLEY'S USITED STATES CENTENNIAL GAZETTEER AND GUIDE FOR

1876. Edited by Charles Holland Kidder. Philadelphia, Pa.:
8. W. Burley, Proprietor and Publisher.

This handsome volume {s & general cyclopaedia, historical and statistic, of
the United States, both now and during the past century. The Information
a4 to the Centennlal Exposition 1 extenslve, and apparently sccurate; and
the Industrial statistics are elaborate and well arranged. The book Is likely
to have an extensive sale,

DesiGNiNG DBeur Geamixg. By E. J. Cowling Welch, Author of
“ Designing Valve Geariog,” ete. Price 20 cents. New York
city : E. & F. N.8pon, 4 Broome street.

Thisis a very elaborate treatise on a simple yet important subject, and
will be useful to such of our readers as understand the higher mathematics,
Tue Cnxep or FrREe TrRADE. By David A. Wells. New York

city : Hurd & Houghton, 13 Astor Place.

Mr. Wells commences his text with the Indisputanle axiom that the high-
est right of properiy Is to freely exchange it for other property; aod the
truths that he deduces from this maxim are as self-evident as thelr source,

Tie ECLEOTIO MAGAZINXE for March has a remarkably good table of con-
tents. We can cordinlly r d this {ne to our readers as one of
the most Instructive and useful of our monthly periodicals. [t contalns
the best short papers which appear In the English monthlies, selected with
great discrimination and Judgment, besldos one or two good continued
serials, The present number has Mr, Gladstone's addross on *' Sclence
and Art,'' Dr, Basttan's essay on ‘* Why Animala have a Nervous Sys-
tem,'* **Her Dearest Foe'' and *‘Jonathan' (continued), besldes artl
cles on ** M gro,'" ** Richoliou,'" ** German Home Life," ** The Un-
seen Universe,'' etc. The only objoction to the magazioe we can find (s ita
smbellfshments, This month, there s s steel engraving of Presfdent Bar-
nara, which, us a likencas, (s almost as bag as a bust for which the learned
and amiable sclentist patiently sat during & rocent Amerlcan Institute Falr,
to the delectation of & gaping crowd and to the furtherance of the reputa-
ton of the aspiring sculptress, If somoebody would buy both plate and
bust, and scrupalously deatroy them, It would be a seryice both to Br, Bar-
nard snd to posterity.

HaxrEr's MAOAZINE for March contains an {llustrated article on the
Danube Prineipalities, which is of tmely Interost with reforence to the res
cent Horzegovinian outbreak, FProfessor Samuel Lockwood contributes »
paper on the * Microscope,'' written in plain and simple style and coplously
embellished with engravings, George Elfot's ** Dantel Deronda,'* the
relgning sensation of the Mterary world, 18 continued; another instalmant
of the * First Century of the Republic'’ sorles treats of the progress of
Iterature to this country; and there I8 the asual good selection of short
siories, bestde the summarles, sofentifio and othorwike, of recent events,
Harper & Drothers, Now York, $4a yoar,

Tue BANITARIAN for March opens with & lengthy paper, forming, asa
Jawyer would say, a **case'’ in favor of the use of salt for the romoval of
mow from the streots, All the evidence In the shape of professional opin-
fonus, pro and con, s adduced, and & propondorance Appesrs to exisc in favor
of salt, & sommitteo of the College of Physicians, among other authoritios,
certifying to fta non-deletorious influence as regards publie health, Dr,
Balley has o sensible artiole on ** Ventllation of Churches'* Mr, A, W,
Dana tolls of the * Uses and Abuses of Lifo Tosurance' in a oloar and con«
olse canny, and there s an addross, rocently deliverad by Dr, Doromus, on
CSOMILK In fte Medico-Legal Aspocta,' $5.00 & year, MobDivett, Campboll &
Co., Publishers, 10 Nassau streot, New York,

Rercent Dmevican and Loveign mttuts._

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED FRUIT DRYMR,

Samuel W, Hope, Dover, Del.—This device includes n flue-shaped
chamber having a heater at the bottom and a system of small tubes
at the sidoes, for taking some of the alr up around or by the trays,
and dscharging It into the drylng flue ugain, botween the trays,
and also another system for drawing out the alr from tho sproes
botween the trays as it becomes charged with molsture by evapo-

ration of the molsture of the frult,
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IMPROVED PAPER FILE FASTENER.

Charles D. Lindsey, Cineinnatl, Ohlo,—~This fastenor I8 made of
a slngle ploce of motal plit for a cortain distance at esch end. The
strip I8 then folded lengthwlse. The split portion at one end has
each extremity bent at right angles, while the ends of the other
apliv partaro sharpened. The latterare ingerted through the paper
and bent flat,

IMPROVED INVALID CHATH,

Covedra B. 8heldon, 7 State street, New York city.—Mr, Sholdon
now offers another Ingenious device, In the shape of an easy chalr
suitable for physicions’ or invalids’ usges, It bhas an adjustable foot
rest areanged to be raised upon its pivots to a horizontal position,
and a back to fall down on & level with the seat, to form a bed or
lounge. Italso folds up for storing away compactly, There s an
improved contrivance of the adjusting back support, a new ar-
rangement of the adjusting foot support, and & cane bottom for
the latter. The entire chair is of very light but strong construc-
tion. Mr. Sheldon is one of the most persistent Inventors we have
ever known. His patents must now number in the neighborhood
of fifty; and as he 15 yet a young man, we haye no doubt but that
his “ centennial "' Invention is a future possibllity.

IMPROVED BACK STRAP BUCKLE AND TRACE CARRIER

James W. Weed, Clarinda, Iowa.—This i3 a simple fastening de-
vice for the back and hip straps of harness, by which the cutting
and stitching of the same 18 obviated, and a stronger and more dur-
able connection of the straps obtained, while it furnishes nlgo a
hook support for the traces when the animals are detached from
the vehicle. It consists of an oblong device with loops at all gides,
and a central vertical pin for the fastening of the crossing straps.
The side loops of the hip straps are furthermore provided with T-
shaped hooks or carriers for the traces.

IMPROVED LAMP TRIMMER.

Philip Sidney Lyman, Chicago, IIL.—The invention relates to the
construction of lamp trimmers, g0 that the wick may be cleanly
cut and with perfect evenness, and consists in making it with han-
dles angled at their ends, working upon the same fulcrum, one
moving In a vertical, while the other moves in a horizontal plane,
and provided with cutting blades, kept in continual close contact
by guides that project from one of them.

IMPROVED TRUSSED STANDARDS FOR PIANOS.

Edwin Oakley, Lerrika, Ovalan, Fiji Islands.—The object of this
invention is to provide & standard which shall counteract the over-
hanging strain of wires and prevent curving or bending in the back
of upright pianofortes. It consistsin the combination with upright
pieces having obtuse angular grooves,and a tapering mortize, of
trusses fitting in said grooves, and a wedge fittiog in said mortise,
and the whole so arranged as to form a rigid and secure brace for
the standards, for the purpose of resisting the tension of the wires

IMPROVED TOY PISTOL

0. C. Butterweck, St. Louis, Mo.—The invention relates to a pistol
whereby a marble may be ejected from the barrel with considera-
ble striking force, by a rear-impelling spring that driyves the piston
rod forward as soon as the latter is lifted by the trigger. By the
peculiar mode of combining the trigger and piston rod with the
spring, the impulse is given with great facility, and without any
liability of deranging the aim.

IMPROVED LIGHTNING ROD.

Tsaae Johnson and David A. Price, Chicago, Ill.—The invention
relates to that class of lightning rods made of tubular form and In
several parts joined together. It consists in reinforcing and stiff-
ening the tube sections with a metallic rod that does not fit up to
the Inside of the tube, but is maintained in a rigid and immovable
position on the axial line of the outer cylinder by attachmentat
each end to a coupler; also in combining with cach section a pair
of peculiarly constructed couplers, one having a threaded socket
and the other a gcrew, while each is provided with an opposite cen-
tral recess for receiving the strengthening rod, and a conieal cavity
at the outer end of the recess for directing and gulding the end of
the rod to {ts rest in the recess.

NEW AGRICULTURAL INVENTIONS,

IMPROVED PORTABLE FENCE,

Urias Crayton, Davidson College, N. C.—The [nvention relates to
portable fences which may be employed for different cross lines at
different times, and consists in causing a tapered edge of one panel
to fit Into a corresponding groove of the next adjacent one, thus
preventing one panel from ever being forced past another by an
ordinary pushing force or by a wind,

BAND CUTTER AND FEEDER FOR THRASIHING MACHINES,
Godfroy L. Gearbart and Nicholas W. Hofman, Lebanon, N. J.—
This {8 an nutomatic feeding apparatus for thrashing machines, by
which the sheaves are readily and evenly cut, spread, and conveyed
to the thrasher without an attendant. The lnvention consists,
mainly, of a reciprocating shakor with a side shelf, from which the
gheaves aro pushed on stationary fingers, arrapged concavely with
outting knives to out tho bands. The stalks are dropped through
tho flogers und pushed forward by latecal steips of the shaker, to
bo then evenly disteibutod by vibrating rakes, and conveyed to the
thrasher,

IMPROVED HAY STACKER,

Moses Amidon, Lathrop, Mo.~In using this device, a rake s
drawn over the fleld by horses until loaded, The londed rake s
then drawn upon and then from thoe platform, leaving the rake load
of hay within the hopper. As the rako passes from the platform
tho horses are stoppoed, and sultabloarrangements nre wade whores
by the hopper 18 caused to carey the hay over und dischargoe it upon
the stack,

IMPROVED SWARM BOX,

Androw Harbison, Nowonstle, Pa.~The objeot of this invention
i to ontoh swarms of bees ny thoy Isue from the parent hive, and
keep them oonfined until at lelsure to Introduee them nto new
habitations, thoreby suving much time of the atteedant, risk of
govoral swarma mingling together, and the consequent destruotion
of thele quoens, as woll ms the danger of leaving for the woods, The
gwarm box I8 construgted of thin Hght lumber, except the top,
whioh 18 of wire oloth, The swarm I cansod to pass through o tubo
oxtending nward and upwird, nt an aoglo of about 5% The odges
around this tubo wro armed with wire plekets, the object belog to
provent the boos from ugnin roturniog to the parent hive, ng they
onpnot succossfully pass over the wire plokets,  On the sides, In the
{ntorfor, there are sholves on each side for tho swarin to oluster on,
a8 o support 1§ nocossary whon n swarm s to remain in the box for
some time before hiviog,

IMPROVED BDUTTER PACKAGN,

Androw J. Dibble, Franklln, assigonor to himself and Dayid G,
Landon, Delhi, N, Y. This Inventor propokes o new butter form,
constructed of a singlo blook of wood, haviog conical cavity, In
which the butter s punoked. Theso forms may be paoked together
and transported, The Inventor states that they will cost about one
oont a plece; and nftor tho butter 1s oneo paoked (o them 1t need not
be disturbed until onoh reaches the consumer, Bach form Is made

to recelve a glven wolght of butter,
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Tocomotive," 425 pagos,
ﬁo:r..mdo'l?o“w

established business, manufsoturs
tng metal goods. Patented, Box 73, Mvuun.R.“l.
Sale—Two Patonts: Automatio
Oﬂ':ha Maohine, fotv :‘ﬂ‘::lul: Planer Knives, Leather-
Splitting Kntves, Cloth Shears,&o. Alwo Frietion Crutob,
best fn the market, For particulars, address B8,
Fernald, Saco, Ne.
Msnufacturers desiring & full description and
statement of the mochanical construction and working,

-“.‘..-.“..mmm-uuom.-
4 In the * S the Ameri-

Fé, New Mexico. “

Wasgoner's Tmproved Trial-Balance Nook—In.
waluable to I':o:(n'en Saves time: systematizes
e work: srevents ervors. Now (o genersl use. 12 mo's
form~No. 1, %0 aco'ts, §1.80: No, 2, 1,00 ao'ta, 92.%:
No. 5, 3,008cc'ta, $1,50. €mo's form—Xo, 4, X0ace’ts,
two periods of £ mo's, §2.23: No, 5, 1,000 sco'ls, two pe-
riods of §mo's, §3.15, Sent postpald, Catalogue free.
D. B, Waggener & Co,, Pabllshers, £0 Walnut S, Phin

Taoht & Stationary Engines, Stres 2, 4, 0 &8 H.P.
Best for Price. N, W._Twis, New fiaven, Conn.

Wanted ~Manufacturer of Iron Tools or Steam
lut:..buhnﬂu s Salesrvom o this clty, Ad-
drem B, P, O, Box 479, New York elty.

Manufaoturers of Wagon Hab Machinery, send
sddress to P, O, Box 5, Detrolt, Minu, o

Hose Couplings and * Controlllog
xwm“m.m-.. p:.l."nldro!.mr..n.l.
and Fret Sawiog in Wood, Shell, Metal,

&c. See Flostwood Scroll Saw, page 198,
File-outting Machines. C. Vogel, Fort Lee, N. J.
Steam Flre Bogine, first olass, for
gale. Is fn excelient order throughout. FHas two Sxiv
cylinders, rotary pump (wholly composition), steel walst
boller with copper tubes, & 1o, suction, and plays four
3% In. mreams. Price §1,200, warranted. AddremS.C,

Forsalth & Co,, Manchestor, N, H,

Situation Wanted at Centennial, to Exhibitor
Tend Machinery. ¥, X, B, Box 849, Flushing, L.I.,N. Y.

Hearing Restored —A groat lnm;lon br|onl::ho
o8 ot IS S R
$1.000 for any Churn ahead of “The Prize." A.
B, Cobu, 197 Water Street, New York.

A Oloar Field—Smasll capital ensures hoavy por-
ent, Territory, etc. Liquid Vent Co., Kanaas City.Mo.

For Sale—33 fo.x18 ft. Lathe, $400; 25 [o.x8 ft.
Lathe, $200; 194 fo.x12 £t Lathe §250; 15 13, x8 £¢, Lathe,
$175; 6 fx. Plager, $350; 31ft. Planer, $390; 36 In, Drill,
$135. Shearman, 45 Cortlandt St,, New York,

Wanted—Universal Milling Machine, Brown &
Sharp M'#'g Co., Providence, R. 1., make preferred,
Address, giving price, cash,Wm, E. Lewls, Cleveland, 0.

Sash and Door Factory, Planing Mill, &o., for
Sale. Beocdvortisement on page 132,

Painters & Gralners—~Send for desoriptive Cate-
logue, & Sample o1 first class & quick Gralning, Exe-
cuted with my new perforated Metallic Gralning Tools,
40,000 {n dally use, J. J. Callow, Cieveland, Onlo,

Wantod —Every Machine Shop to send for one of
Gurdiner's pat, contering and squaring attachments for
Lathes, On fivedays' trial, to be returned at our ex-
peose If not satisfactory. 700 one Inch shafts centerod
aod squared up per day. Price $35. R. K. State & Co,,
Springfield, Ohlo.

Family Dish Drainer—Shop right deed and pat-
terns 10 por year. J. K. Abbe, Lawrence, Muss,

Yooom's Split-Collars and Split-Pulloys are same
sppearance, strength, and price, as Whole-Collars, and
Whole-Pulieys. Shafting Works, Drinker Bt,, below 147
North Becond Street, Philadelphia, Pa,

Bolid Emery Vulcanite Wheels—The Original Bolid
Emery Wheel—-otber kinds imitations snd Inforior, Cau.
tlon—Our nsme ts stamped in full on all our best Btand-
ard Belting, Packing, snd Hose, Buy that only. The
best 1s the chespest. New York Belting and Packing
Cotmpany, #7 and 38 Park Bow, New York.

Steel Castings, from one Ib, to five thousand 1bs.
Invaiuable where grest streogth and durability are re-
quired. Send for Circular. Pittaburgh Steel Caating
Co., Pitubargh, Pa.

$1.00 for any Hand Saw Mill equal to A
Cobu's, 197 Water 8¢, NewYork, 2

A Valuable Patent for Sale to the highest bidder,
Smith's Lmproved Awl, for sewing lnluu'fwlllmut hr'::
tes, For Cut and description, see Solsntife Amerfoan
of July 81, 1515, Address Byivester A, Bmitn, Lotts,
Loulm Co,, lowa,

Bost Line Bhaft, Palleyz, Dead Pall ‘oup-
Moge, oto,, In the country. Catalogue free, °f’u??;33x
& Co., Erle, Pa.

Hand Firo Engines, Lift and Force Pumps for fire
sod all other . Address Rumaey & C?)... Beoeca
Falls, . Y., U. 8, A.

Hotohkim Alr Bpring Forge Hammer, best
market, Prices low. D, Frisbie & Go - Now Haver. o

Water, Gas and Bteam Goods—Send elght stamps
?’mm.' o;m:l’n"?lv’gr 400 (llustrations, to Batiey,

For best Dies, and Frult Can Tools, B
& Willlams, cor of Piymouth sod Jay, Brookiye M. 1.

For Bolld Wroughtiron Beams,

Hsotont, M.dnuu{v

for lithogreph &c.
Hotohkiss & Ball, Meriden, Conn., Found

and workers of shoet wetal, Fine o"ny Iron :Zm.'i':

o order, Job work solieited,

oto,, soo sdver-.
nlon Iron Muls, Pittsburgh, Pa.,

Scientific

Amorioan Metaline Co., 61 Warren St N.Y.Oity.
Solld Bmery Whools and Maohinery, sond to
u"l’!’m Stone Co,, Noston, Mase. for circular,
Prosscs and J new and socond
. Lathes ana Machinery for itshing and Bufing
setals. K. Lyon, €0 Grand Street, Now York.
Rings of & Buporior Quality—~Whitins-
nm m%‘o.. Whitinavillo, Mass, .
at tly reduced prices,
-‘::.hrm":éo. .:C.'m'. Conn.
Dismond Tools—J, Dickinson, 8 Nassau 8t., N.Y.
Tempiles and Oflcans. Dmapor, Hopedale, Mass.

For 6 15t class Shapers and othor tools, new and

. | 204 hand, sddress B, P Bullard, ¥ Boekman 8t N. Y.

Pock’s Patent Drop Pross. Still tho best in use,
Address Milo Peck. New flaven, Conn.

A. P. will find an answer to his query as to
# ball dropped through the earth, a vacuum belng
maintained In the hole, on pp. 134, 230, vol. 31.—D
0. F. will find the description of a mothod of put-
ting & black enameled fioish on ocast iron on p.
%, vol. 25.—H. L. M. will find directions for pol-
ishing handles, ete,, in the lathe on p. 188, vol. 24—
C. H. S will find directions for preparing corn
cobs for kindling on p. 225, vol. 3.—C. W. B. can
mend his rubber boots by the method described
oa p. 208, vol. 30.—J. M. will find directions for
makiog friction matohes on p. 75, vol. 0 -8. T, Is
informed that there Is no safo way of tampering
with the natural change of color in the bair—J.
P. C. will find that the proper speed for a ciroular
saw {s given on p. 163, vol. 8L.-C. B. R. will find
directions for producing white 1 on iron on
p. 33, vol. 32 This also snswers H. W.P—F.D.
can remove rust from his steel tools by following
the directions given on p. 58, vol. 83.—M.J. M. is
informed that we cannot recommend a boller scale
preventive, as we do not know what = the injuri-
ous element in his water.—A. J. P. will find a solu-
tion of the wheel d!fliculty on p. 208, vol. 3L.—D C.
ean clean his tarnished plated goods by the meth-
od dezcribed on p. 251, vol. 33.—W. A. will find ¢i-
rections for making corn starch on p. 154, vol. 30.
—H. B. L. will fiad full directions for soldering
cast iron on p. 251, vol, 28.—H. B. C. will find fall
directions for bronzing cast iron on p. 11, vol. 33,
—F. H. L. will find an article on the streogth of
cast and wrought iron at different temperatures
on p. 43, vol. 30.—W. T. R. will find directions for
cleansing mercury on p. 181, vol. 30.—F. W.D. wll
find directions for making a silver-plating solu-
tion, for use with a battery, on p. 322, vol. 3L —1I.
B. & S.should apply ton toy manufacturer.—A.
J. G.should read our article on the horse power of
engines, published on p. 33, vol. 33.—C. D. F.isin-
formed that we are unuble to caleulate the horse
power of boilers from the dimensions snd prese-
ure. No trustworthy formula for such a caloula-
tion has ever been lald down.—J, McE. will find
directions for bullding a refrigerating room on p.
251, vol. 8L.—B. H., Jr. Is wrong o trylog to re-
move hair from his face.~J. V. B, will find direc-
tions for producing n groen bronze on brass on p.
51, vol. 83.—J. V. B. will find directions for polish-
ing meerschaum on p. 155, vol. 8L.—H. M. H. will
find directions for making rubber cement on p.
119, vol. 28. The construction of an aquarium is
described on p. 80, vol 8L—F. J. will find direc-
uons for wansfercing engravings to wood on p.
138, vol. 30.—W. K. P. must use olive oll and white
phosphorus for his phosphorus and ofl lamp.—A.
M. G, will ind the required tables ns to tompera-
ture and pressureof steam in Box's Y Treatise on
Heat,"—W.R. M, H.G,,H. H,, E.H,G. A, B,W.
& 8., and maoy other correspondents who ask us
to rocommend books on Industrial and scientific
subjoots should address the booksellers who ad-
vertise in our columns, all of whom are trust-
worthy firms, for catalogues,

(1) E. W. H.says: In a recent number of
the SCIENTIFIO AMERICAN appears an article under
tho head of “ The Now Phase of Eleotric Force,”
1 triod the experiment, using n tolegraph sounder.
I arranged the wiros #o that the armature vibra-
ted. Inow fastened o wire to the armature, but
could obtaln no sparks, T used three cups of
Bunsen battory, What {8 the matter? A. Try
ngain.

(2) C. 8. says: Plenso give me a formula
for preparing a solution to electroplate zinc with
copper. I have tried the usual eyanide of copper
solution, with the poculiar result of first throwing
down copper, whioh In a fow moments turns to a
bright yellow, like brass, What is my trouble ?
A. Dissolve ¥4 oz, sulphate of copper for every
pint of water ; ndd nmmonia till all precipitate Is
re-dissolved, forming a deep blue solution, then
add solution of oyanide of potassium till this
color quito dlvappears. Add ammonia and oyan-
fde whenever required,  When these are doficient
the anode becomes conted with n blue powder.
About two Grove or Dunsen cells will be ro-
quired,

(3) E. B.agks: Can steel knives be silver
plated without putting some other metal on first ?
A. No, not so that the contiog will adhere prop-
erly.

(4) J. G, asks: 1, What size of wire is
fine enough to wrap the eleotro-magnet of
a Morse sounder? A, No. 15 will be found n con-
venlent sizo. 2. How many feet will Ittako? A,
Use 20 or 25 feet. 3, Is It necessary to cover the
sllver plate of a Bmeo battery with platinum? A,
Yeu, to got the best offcot, 4, How I8 tho Loclun-
ohé battery arrmnged? A, Muogancso and oar-
bon In the porous cell, the lnttor olosed with piteh,
and a zine rod o the outer cell,  Uso a solution of
sal ammoniso for tho oxoltant,

I made a marfne telescopo for uso In water, but

L cannot epe much, us tho water iy muddy, Can I

American,

arrange & lamp inside it, and how? A. Bome form
of elootrio light might be used.

I made a phosphorus lamp, according to your
directions, but it will pot work. [ bolled swoet
ofl, and poured It In the bottie on a small plece of
white phosphorus. What was the trouble? A
Wartn the bottle stightly by holding it in the hands
or by placing It ina warm place, away from the
fire, for a short time: then oxpose the oll to the
alr by opening the bottle.

(5) 8. Q. says: If oxygenand nitrogen are
properly compounded, will they form an atmo-
sphore that will sustain lfe? If so, why cannot
thoy bo used o sea diving? A. You propose
meroly to supply artificial alr. There s no ad-
vaniage In this, as common ale may be pumped
into the bell from above, or already stored thero
under prossure.

(6) A. 8. Q. mays: I have observed some
polnts In experimenting with a small induction
ooll which seom peculinr, and I shall be glad If
you oan assist mo to an explanation of them. With
the curront from a quart Grenet, the secondary
sparks will loap nearly 3¢ Ineh when the battery
f9in Its best condition. Of course, sparks pass
froely between wires from the secondary polos,
when brought within strikiog distaooe : a poiot
which troubles mo is that sparks are frecly given
off from one secondary pole when no elroult is
made. A. The case (s one of Inductive actionand
1s observable with all high tension electrical ap-
paratus. 2. Avother peculiar phenomenon is that
the primary current gives quite severe shocks
When the circuit-breaker (magnetic) Is opernting
(no connection between the secondary poles) upon
pressing a molstened finger on the thumb screw
which governs the distance of the platinum point
from the vibmtor, and another on either of the
thumb scrows of the battery, a current is felt, very
similar to that from a medical cofl, when the bun-
die of wires Is pushed about balf in. A. The
shock Is oocasioned by the extra current. This is
produced by the loduction of the battery current
upon itself, hightened, also, by the reaction of the
magnetism in the core.

(7) C. 1. H. asks: What is the matter with
my battery ? I bave 4 cups (bichromate of potash)
and I get a stronger shock with 2 cups than with 4.
T use an Induction coll ; the wires are No. 38 and
No.20. Arethesesizes right? A, If the wire of
your primary coll were a little larger,we think you
would obtain somewhat better results. Tt is quite
likely that bad connections cause most of your
troubles.

(8) D. G. asks:1. What is meant by a drop
forging? Isthere any way of driving hot iron
(wrought) into molds to produce given forms such
as are difficult to forge? A. Yes. Drop forgings
are forgiogs driven into & mold or form by a drop
hammer. 2. What is cast cast steel? Has it
greator strength than irop, or is it simply harder?
A. Cast cast steel is a casting made of cast steel.
It is much stronger than wrought {ron, and is
goft. 8. How does it compare with cast steel 7 A,
It{s cast steel of fair quality. 3. Is malleablo {ron
strong enough to do good service with a thread
and nut, or will it pull in two too easily # A. It
is strong enough If sound.

(9) N. L. C. asks: Why does cider made
from sound apples in a hand press, and carefully
bottled in clean botties, have, yoar after yoar, a
bitter taste? A. If itis as you say, we can give
no reason.

(10) L. B. eays: I am framing a barn, and I
want to raige it with a pair of pulley blooks with
134 Inch Manilla rope and a gin polo. The bents
will consist of one beam 30 feet long, 0x 0 Inohes,
2 posts 20 feet long, 9 x 9 inches, £ posts under the
beam 16 feet lorg dividiog the 34 feot into throo
equal spaces, and three girths 5 feet 6 (nohes in
each space. 1. Will a pair of pulley blooks that
will carry thatsize of rope be strong enough? A,
Yes. 2. How large will T want the guy ropes to
steady the pole, and how many are neocssary ?
The blocks are what they call four fall, A, Pro-
vide four guy ropes, placed at equal distances
around the pole, and so placed thatthe steain when
the load 18 on will be borne by twoat once; 134
Inch ropes will do for these. 8, Could I ralse n
barn that way by usiog a span of horses to pull
with? A, Yes; butif you are shorthanded you
had better ralse your frame by single stiok, which
18 now quite frequently practisod, Set up a cor-
ner post and brace it both ways In {ts proper posi-
tion; then set up the next post and braoo it, put-
ting the girt in its place at thesamo timo; so pro-
ceed with the third post and girt ; then put In your
30 feot beam and last gict, and set tho romalning
corner post.  You will probably find this plan at-
tended with legs labor, and with less dangor from
accidents, than that of ralsing by bents. The
beavy sticks may be ralsed by a pole and slngle
pulley, If required.

(11) W. H, K, asks: Can a porson’s beard
be permanontly destroyed without Injury to the
gkin? A, Try the following: Make o strong solu-
tion of sulphuret of barium In warm water; and
whon required for use, mix It Into o pasto with
powderod starch nod apply immodiately, In
about 10 or 15 minutes, or sooner If much smart-
Ing ooours, the paste ghould bo roemoved by menns
of warm water,

(12) 8. D. aska: Please inform me what
will cleapse brass shells, used In brovoh-loading
guns, A, Wo suppoge you refor to the blackish
earbonncoous orust formed on tho surfnoo of the
sholls, often to a considerablo thioknoss, Try bon.
zlno or benzole, and finfsh with dilute nitrlo noid
applied with a plece of cloth,

What will clarify or bleach ohloken ofl? A,
Thero 18 no chicken oilsold in tho Now York mar-

kot. Bond a sample of what you wish olarified or
bleachod,

(18) A. P. D. aska: Will hard wator do to
uso in anequarium? A. Yes,
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(14) H. S, aske: 1. | have been trying for
some time to obialn flowers of any desired oolor,
Whore can | find the explanation of the meaning
of color, and the conditions under which a given
color Is present? A, The Information asked for is
to be partly found In s resome, published In the
“Quarterly Journal of Sefence” (Vol, XL, 1973,
p. 4561), of an Investigation by H. C. Sorby on thig
subject. Ho found that the most Important eol-
oring substanoces met with in plants are insoluble
in water, but soluble In bisulphide of carbon. He
also made a rories of determinations of the
amountof coloring substances by obiainiog solu.
tions of the same tint, but of different depth. The
total pumber of the fundamental coloring sub.
stances of plants isolated In this manner is abogt
12; for their names and properties see “ Proceed-
Ings of the Royal Boclety,” Vol. XXI, p. 42, 2 1t
I mix two different colors or paints I get a color
different from the two, Now if I, by £0Ie means,
extract one of the colors, would I not get the two
oolors separately ogain? A, Yes. 3 Canl not
extrnot something from any color #o as to change
the original colom? A, Yes. 4. 1 bave the Im.
pression that black Is no color and white is all
colors. Is this so? A. Black is the absence o1
color, and white Is the mixture of all the spectrum
solors. 5. 1 have been tryiog to make a plant di-
gost cernin substances through the ald of a gal-
vanle battery. Has this ever been tried? 1 know
it to be possible. for I have obtained such results.
A. What are the results spoken of ?

(15) F. C. B. asks: How can I make an ink
for stamping buckskin and chamnols leather, that
will notsmear? A. From tho nature of the mate-
rial itis a somewhat difficult matter to geta per-
feotly clear and legible impression from any hand
stamp of ordinary description, no matter what
kind of ink is employed. If a ribbon stamp, how-
ever, be employed, and an ink of sufficient fuldity,
a clear imprint may be obtained without dificulty,
It is requisite that the print should not be handled
until the ink has sufficlent time to dry. Thisdry-
ing, it is bardly necessary to add, will be much ao-
celerated by a moderate warmih.

(16) G. C. eays: I tried the following for
nickel plating : “Take 4 parts pitrate of nickel, 4
parts liquid ammonia, 150 parts water,and 50 parts
sulphate of soda.” Icould not get the nitrate o
nickel, but was told that sulphate of nickel was
the same thirg, and I used it. It quickly made a
tnin coating of nickel, but I could not get it any
thicker, as the solution crystalized acd covered
the articles and the anode all over with crystais i
of an inch thick. The anode was granular nickel
ina cotton beg. Can you tell me the reason of
that? A The following is recommended bighly :
214 parts sulpbate of nickel and 1 part suipbate of
smmonia, dissolved in enough water to keep the
solution just below the point of saturstion. This
will diminish the tendency to crystailize. Usetwo
or three Bunsen cells to start with; & single Smee
cell will answer for the main deposit.

(17) J. E. B. asks: What are the solventa
of pure asphalt? A, Asphalt is the term given to
solld bitumen. The bitumens differ in the facility
with which they are attacked by solvents. Most
of them are in great part disolved by etber, mix-
tures of etber and alcohol, turpentine, the esscn-
tinl olls, benzole, naphtha, ete,

(18) C. ¥. L. says: Our town authorities are
talking of supplying the town with water by a
pump or water ram, from a stream 1,000 feet distant
to a hill 1156feet high, thence from a reservolr by
pipe, 800 feet, to the streots, and up and down the
streets, 2,000 feet more or less, The town s from
80 to 100 feet below the hill, Will pipes from the
reservolr under that head be suficlent to put out
fire, or would It be botter to attach a large force
pump to one of the water wheels and force the
water through pipes to different perts of the
town ? A.The town of Rabhway, N. J., and several
other places aro provided with what s snid toben
very economical and effevtive system of water
supply. It consists of a stationsry engine sup-
plying a certain pumber of mililons of gallons of
well water por day, nt a certain pressure agreed
upon, and which {s at all times sufficlent to foroe
the water to the uppor storles of the bhouses in
the most elovated scotions of the town. This is
known as tho Holly system, and would probably
suit you better than avy other, In casgo of fire the
pressuro (s muintained at its maximum by means
of theoontrol obtained through the statiopwr y en-
gloe. Write to Holly Manufacturing Company,
Lookport, N, Y. .

(19) M. O. R, says: I am about to build an
cogine 8 x 8inches. I Intend to have the steam
ports 3 inch wido and 2 fnches long, and the ex-
baust port 2 inches wide and 2 long. Will the
porta bo long enough for tho enginb? A. Make
your steam ports 5§ wideand 3 inohes long, and the
oxhaust port 134 wide by 3 inohes long.

(20) J. W.Jdr, says: In one of your back
numbers you say that tho soent of the huy fower
onn bo made of the bark of the marie. Pleuso
glve mo the diroctions, A, The plant {8 one now-
Iy discovered, and we bave no description of it at
hand, Tho statement that It may be employed us
a source of the parfume “new mown hay ™ is made
by a Fronch porfumor,

1. What proparation {s put on the sensitive plate
for an Instantancous photogmph? A. No photo-
graph 18 notually instan taneous, although the time
of oxposure may be reduced to a yery small frao-
tion of asecond. Thore must bo a slide attached
to tho oamarn front, so arrmnged as to give n vory
brief oxposure.  Uso i noutenl now 50 graios bath,
0 bromolodized collodion Just old enough to work,
o pladn lron doveloper, and o lens glying a strong
bright lmage. Glve n vory brief development and
#00 that the imago I8 strongly and evenly (lumio-
atod. A collodion contatviog § grains ammonium
fodido and % grins ammonium bromide to the
ounce works well. . What substance is put on
thojsenkitive plate after It comes out of the came
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mto bm tho pmun out? A, A good dovel
# composed of 3 oz, protosulphate of tron, m

wmmbnmmm
‘@D A.D.T. 1 havo a porcelain slate
: ! .?o.noot\ mtlrpondlwmnot

0d mark on it, What can I use to give
£fno0 1o mark on? A, If the slato s
olaln, try a little dilute sulphurio acld,
h allow to romaln in contaot with the surfaeo
hort timo. Thon wash oarefully with clean cold
mm flow over it & little strong potash lye.
w latter to remaln In contact with the
for about half an hour, and then wash

olean with water,

~(29) J. D, M. & Co. say: There is an article
of vegotable orlgin used (n Gormany for cleaning
kid gloves, and as a substitute for white of egys In
lclog cakes, Can you tell us whatitis? A, When
the water that has been used to wash starch from
wheat flour or soraped potatoes Is allowed to stand
until it becomes clear, and 18 then bofled, it ax-
sumes a turblid appearance, and deposits o flaky
white substance, which has the same charnoter as
the white of egg, and is known as vegetable albu-
men. When dried, it forms a brittie, yellow, gum-
my mass, which dissolves In cold water; but when
coagulated it will not dissolve In water, either hot
oroold. Tho change of coagulation does not alter
its composition, The temperaturo at whioh It takes
place varles. A strong solution of the albumen in
water becomes completely {nsoluble at 145° Fah,,
and separates in flakes at 107*. The more it s di-
.uted with water, the higher the temperature of
ocoagulation.

(28) H.O.R. says: Thave a well 10 feet deop.
About 8 gullons of parafin ofl bas leaked through
the clay floor, 12 feet from it. Can you tol) mo
how to clean It, nod destroy the oil? A, The or-
\lnary means of destroylog or absorbing the oll
would notnnswor {n this case, aud wo know of no
means of cleaning the wel: boetter than those usu-
ally employed. If you have at hand some absorb-
ont clay or oarth, it would nssist you.

(24) P. 8. says: 1. I have made a Danlell's
‘battery, and am trying to make a Neeof’s hammer
for produciog shocks, Please oxplain the casiost
method for making it, and how to make the con-
nections of the wires from the buttery and to the
bandles. A, If you wish to produce shocks from
a slogle ooll {n which there 18 an {ron core,arrange
the coll hortzontally on a wooden base, ix n short
round piece of soft {ron to a spring, and fasten the
latter to the base in such a position that the {ron
plece I8 within the attractive influence of the
core, An upright withan adjustable sorew,nguinst
whioh the spriog rests when the batwery 18 not in
olrcult, 18 also attached to the base buck of the
spring. Coonect one pole of the battery to the
upright carrying the adjustable screw, the other
pole toone end of the coll, and the opposite end
of the coll to the spring. By properly regulatiog
the ndjusting sorew,the lron plece will vibrate rap-
1dly; and If the hands grasp ductors In com-
muaication with the upright and spriog respec-
tively, more or less intense shocks will be felt, 2,
What form of battery {4 best adapted for produc-
fog shocks 7 A. Two or threo Grove cells will an-
swer. 8. Will silver answor the same purpose as
vlatioum for the connections on the spring plati-
pum polot for breaking and making the ciroult?
A. No,

(25) A. R. M, says: How can I make a ce-
meat for sealing glass botties that will not soften
at & temperature of less than 230* Fah, 7 The
stopper of the bottle is made of tin, A, Cut 3
parts of good india rubber loto small shreds ; dis-
solve It by heat nod agitation 1o 84 parts of cold
naphtha. Add to this 04 parts of shellno In fine
powder, and heat tho whole, with constant stir-
ring, until the sbellno is dissolved. Then pour it
while hot on metal plates, to form sheets, Whon
required for use, heat to 250" Fah, and apply
quiokly,

(26) B, & F. say: 1. We are fitting up a
loe shaft to make 220 to 20 revolutions per min-
ute. We think of puttiog In an engine of 10or 12
inches bore by 24 inohes stroke, running at 100 or
110 revolutions per minute, with an8 feot fly band
wheel, requiring about a 40 fnch pulloy on lino
ghaft., Some of our friends suy n shorter stroke
engine will be more economloal, If o, how
much? And where is the soonomy ? A. A short-
er stroke will be more economlical If you run your
eogine proportionally faster, so as to have the
same gpeed of piston perminute, the economy be.
g because the tempernture of the eylinder will
be malotalned more equally, and nearly oqual to
that of the fnitial steam. 2. Would It be moro
economioal to put on & smuller band whoeal, with

ndependent fly wheel? A. Yes, If the bearivg
surface of the workiog parts will stand the neoos-
sary Increase of speed,

(27) A. B, asks: What is the property or
substance in the human body that gives lead, lo-
baled or otherwise absorbed (nto the system, Ity
remarkable noxiousness ! A. The subtiety of the
poison io the tulds of the body is brought about
by the presence there of carbonic acid. The
amount of lend which may be received Into the
body, and the length of time which must be con-
sumod o its reoccption before symptoms of pols-
onlog oan be developed, i uncertain. Those fac-
tors depend upoa the pecullarities of the patient,
the form under which the metal s introduced into
the system, and the channel through which it
makos its way. Somotimes asingle dose (so to
sponk) will be sulliolent to produce severe symp-
toms of polsoning, sod aguin months and years
may olapse before a man who Is constantly at
work will be st all affected by it. Tbhe excretion
of load after it has boon roceived ioto the body is
porformed very slowly, In bad cases of lesd pols-
oning, the metal can bo detected in the urine a
onK timo aftor tho pationt hus been removed from
the souree of contaminntion. Parks montions a
onso whoro & pationt was oxposed for the last time

Feientific

to the Influence of lend on Docomber 20, 1852, and
lead was found In the urine on June 10, 1888, be-
fore treatment had been commenced,

(28) C. Y, asks: In Na, CO,+10H,0, how
can I chenply and expeditiously get rid of several
oquivalonts of H,0 &0 us to got n dry, whito, al-
most anhydrous powder? T wish to gain tho same
result (In large quantitios) as by letting 1t eMloresco
In dry ale. A, Crystallized carbonate of sodn con-
taing 6234 por cent of water. Thoe orystals readlly
eforesco (n the air, and melt In tholr own water
of erystallization. On decanting the lquld from
the fused mass, 1t1s found that one part of the salt
has given up Its water of crystallization to an
other. Dy ovaporation of this lquid, crystals oon-
taining ono fifth less water than common earbon-
nte of soda are obtained. These do not eMoresce
inalr. The same result may be obtaincd by heat-
ing the carbonate (n a current of dry alr for a
short time,

(20) W. T. 8. asks: How can 1 produce =
crystallized surface on tinned plate? A, Use n
mixture of 1 part nitrio acld, 8 purts hydrochlorio
acld, and 60 parts water, First clean the plate
with a strong solation of potash In water. When
the ceystalline structure has become fully dovel-
oped; romove the aeld and wash (o clean water,

(80) J. G. says: I have a paint mordant,
which I eannot make work, This is the formula
Mix 15 galions water, § ozs. borax, and 3 Ibs, sili-
cate of soda. Heat until dissolved, then ndd 10
1bs. rosin, boll until dissolved. To this I wish to
add rubber, but cannot dirsolve the kind I have
with bepzine, It is old bllliard cushions, How
can Ido It and will rubber replace linseed oll and
make durnble paint? A. The rubber you men-
tion Is not sultable for the purpose. Use a purer
rubber, and dissolve in the benzine by heat and
sgitation. This solution I8 not miscible with the
solution of borax, water glass, ete., and will not
roplace linseed ofl, 2. Would more water glass be
of use? A, No. Shellac might replace part of the
rosin,

(81) A, F.0.n8ks: 1. What is the process
for enameling on zino in making faces for common
clocks? A, The zine disks are simply painted with
white lead, contalnipg sufficient zinc-white to
maintain the requisite intensity. 2 How are the
the fgures puton? A, Tho figures are worked on
with stenocll plates and aftorwards finished with =
brush; and fnally the whole is finished with a coat-
ing of good ploture varnish,

(89) E, C.N, asks: Why does paint which
18 made of pure linseed ofl and lead atfect young
ohildren nod even some adults? A, There is no
doubt that lead finds its way into the human body,
under certain conditions, and there produces a va-
riety of morbld changes, which may In some in-
stances terminate in death; for the metal has of-
ten been found after death in the musoles, liver,
brain,and other orgavs. White lead paint s in-
troduced Into the body in tbhree ways: First, by
the Jungs. This takes place obiefly among house
painters, when the lead 1s mived with turpentine
in large quantities. In the evaporatiou of the lat-
ter, a small amount of lead i3 carried off, and is
breathed into thelungs. Lead dust may be taken
{nthe same way. The second way is by direot nb-
sorption through the gkin. The third method is
by the mouth. When the painter is careless about
his personal oleanliness, and neglects to chavge
his clothing at meal time, a conslderable quantity
of peiot may be taken into the body with bis food
and drink. This is especinlly true of his midday
meunl, which in many cases Is eaten on the spot
where his work is golng on.

(88) J, H. L. asks: In the process of making
malleablo cast iron, is soft or bard cast iron em-
ployed ? A. A mixture of two good sorts of No.
2 pig fron nnd old scrap 18 used, the latter in the
proportion of }.

(84) J, 8. G, says: In reply to a correspon-
dent who nsked for the method of caleulating lo-
garithms, you give the following : Lel a=any num-

a 1 i
ber. Then log. (“_ l)_ueesssox > —1 +, ete,
Why do you not tell us how you came by that
number 08085807 A, In the answer referred to,
our correspondent only asked for a formuly by
which o could ealoulate the logarithm of 4 num-
por. The demonstration of the formula would
require considerable noalysis, quits out of placein
our columns, as tho matter may be found clearly
trontod In n number of works, among whioh we
may mention “* Rudimentary Treatise on Logie-
{thmy,"” Wealo's sorlos, introductory to Law's
“Tables,” Hutton's “ Mathematical Tables," Da-
vies' Bourdon's* Algobra,” and Todbhunter's “Al-
gobm."

(86) B, & H. say: Please tell us whether
there will be any difference lo the dmwing power
of two locomotives, of equal weights, ote,, one of
whioh bas drivers of a largor diameter than the
other. A. The smaller the driving whoel, the
groator the leversge at which the power is work-
tng to the load, and henoe the greater the tractive
power,

MINERALS, BTO.—8pecimens have been re

elved from the following correspondents, and
sxamined, with the results stated :

B. M. It {8 red ochor,—H. W.—No. 11s red ox-
1de of fron or hematite. No. 2 s lron pyrites.—J.
M. M. 's spocimen is under examination, but no one
bas beon ablo as yet to ldeatfy It —Specimen from
Noblesville, Ind,, Is lron pyrites, —Specimen
muarked * Eberbart' s sulphide of antimony.
One marked * Cannon " Is green quarts marked
on surface by oxide of manganose.

R. C. O asks: What was the Egyptian
mode of lncubation ?~ F. N, asks; How ocan I cal-
oulate the quantity of alr thatand the yelocity
with whioh [t will puss theough » given apertuace

ut u glven prossure ?

Duerirsn,

COMMUNICATIONS RECEIVED,

The Editor of the BOIENTIFIO AMERIOAN RO+
knowledges, with muoh pleasure, the receipt of
original papors and contributions upon the follow-
Ing subjoots

On Storm and Flood Bigoals. By A. W.

On Cotton Factories in the Houth. By K. H.

On Timbor Waste. By H, C. B,

On Bank Vaulta, By J, K.

On a Patent Pleate, By C.F, J,, Jr.

On a Mathematical Problem, By A. B.

On Boller Explosions. By A. C.

On Centennial Circulars, Dy T. A. 1.

On Mobair Goods, By 0. O, K.

Also {oquiries and answers from the following :
J. G.W.=F.W.—T.D.T.~E. H.—~J. 8, W.—8. LW,
—J. L.~C. P.—R. ¥.J.-D, L~C. K =T.C.=J. T.—
T.H~W.E G.-B.D.~J.H. T—G. C~C.J,F.—
W.T.~K. I1.—8. 8.

HINTS8 TO CORRESPONDENTS,

Correspondents whose Inquiries fall to appen
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, eto,, will not be
published here. All such questions, when initials
only are given, are thrown Into tne waste basket,
as it would 01l half of our paper to print them all;
but we generally take pleasure in answering briefly
by mall, If the writer's address Is given.

Hundreds of inquiries analogous to the following
are sent: ** Whose steam boller 18 the safest?
Who sells rendy made iron fences, posts and all?
Who sclls egg-hatching machinery? Who sells
bookbinders® cloth, dyed with permanent colors?
Who makes machinery for cleaning moss for up-
holstery? Who sells the officinal preparations of
boldo? Who sells penholders which teach the
proper position for bolding the pen?’ All such
personal Inquiries are printed, as will be observed.
o the coluamn of * Business and Personal,” which
s specially set apart for that purpose, subject to
the charge mentioned at the bead of that column.
Almost any desired Information can in this way
be expeditiously obtained.

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WiuIOR
Letters Patent of the United States were
Granted In the Week Ending

February 15, 1876,

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

Afrreguintor, A, H. TIRIOY. . coeverrserarnsrssnses 174518

Amalgamating pan trap, A, B, Paul..... o 178492
Annunclator, electric, W, H, Crowell .. P b N
Auger, earth, B, C.LyYOD, ..0ovn vrvenenarnsn e 173,452
Bag fastener, J, Clayton.... wee 109,089
Bale tle, J, M. Brandenburg. . L lan
Bale tle, W, 8. Davis,..c.oooiiie 178,907
Barrel washer, G, SHocK...ovvv vovves weens 13402
Bath, hot alr or vapor, A, M Loryu o 178,054
Bed, folding spring, C. A, Condé... ... voe 173,589
Bell eall, H. Stratton aVeieh wee 198,51
Beltlog, waking, rubber, Daster nul wens 198,497
Bending metal plates,C. A, Teal ... e 178,69
Bird coge, Osborn & Drayton . R
Bird cage swing, J. R, Slddall, o 1T e
Blackbosrd, D, C. Taylor, ...civieiine w0 178,516

e 178,002
. 178,598
AT, 408
. 1788
ceee 178,489
o 173,550

Blotting pad, P, L.J. Dupont,.....
Boller stand range, J, Demarest,
Bofler, wash, G. Hoffman,......
Boller, wash, J. R, Pendell,...
Boller fnjector, W. T, Messin
Boller, safety. C. Déchamin. .. oot

Bolt and key fastener, K, 11, Schoell . 118,58
Boot channeling machine, 8, T, Ga 178,614
Boot heel stiffoners, making, J, L. Hateh, ..o 178,88
Boot nalllng machine, MeKay et al.........0 P {3 K L)
Boot pog float, E, C, Huebel,......couut o sy

. 1R 08
.
A
LR
. 118,400
. 179,064
vees 170,588
vees 170,008
sese 170,008
ees 178,600

\+ 178,431
. 178,508

Boot pegging machine Sturtevant ef al, .,
Boot toe protector, J, A, Stockwell (r)...
Boot eleaner, J, A, Worley...covovivnnnins
Boots, striplog soles of, I}, O, Frobisher,
Boots, lnsting uppers of, J, W, Hateh .,
Bottle, ink, F. A, Redington.,, ...
Bottle stopper, C. Do Qalllfeldt,
Broast pad, E. 5, Weldon....vui.
Brick machine, D, Manley,...
Brick machine, G. T, Ridings,
Brick machine, E. M, Turner,
Bridge gate, draw, L, Slwon,,

Brollar, rotary, JASOranKoli, oooviiinsennnes vos 178,800
Broom handles, paluting, i1, O, F, suhn. 170,800
Broom hangoer, 8, Vreeland. ... ... ceee 170,654
Buoy, Indicating, W, B, Hoar, .. e 199,000
Bust supporter, 0. P, Flyut, ..., e 175,611
Bustle or pannier, K. 8, Weoldon, R e )
Batter, making artifolal, G, Comne...oooiee viees 138,00
Nutter package, Holllster & KIng,..... cor 178,000
Button hole cutter, J. Foi..oooh one cens 18,80
Calendar, perpetual, ¥. W, LOtgotl . coovee vivins 1,0
Canal boats, ete,, propelling, L. ¥, A, Legouge, 199,50

Car axle box, Hammond efal . . ..ooiimnnninn snne
Car coupling, D. MacD, Campbell, ..

Car starter, L. Funke, .
Cardgrindiog wachine, ll n
Oard, suople, C. B, Leggett, .,
Carpet sweeper, A, C, Rreckenridge
Carriage coupling, A. Woeber (1)
Oarriage seat, J. Sohastian. .
Cartnidge, A, Hall,......oiness :
Cuartridge box, O. K. HOWE. .. iiiviiiiriiinriins
Cartridge capping fmplement, J. L, Raub..
Cattle tle, O L, Teylor. .coviiiiininns
Chalr, osclllation, H, Howson, .. .......
Cheese-cutting gage, Young & Pulilipe
Ohurm, B, M. Neal.....oooives
Churn, rotary, Probst & Schrelber
Clock, calendar, B T. Andrew

I(oy ....... esavessnes

Clock cascs, H.J. Davies (r), (R )
Coat hanger, S, Sobear, ..., vees 10008
Coek, Mop, J. Ctapman, (M., . LK
Coffeo, glomslog, H. A, Krobergor ., oo vivvinnns 175,54

187

Cofteapot, J, P, WhItIOW, .covvrs sessavene ceevennne 199,708
Coffin case, I, Kast,....... o 178,007
Cooker, steam, 11, Davis,,, ... oo 0008
Comn ex‘ractor,B,. V. B, Dizon e 173 008
Cornucopin, T. L. Cornell, .. ..ouveiveeeres o 10,09
Cotton opener ana cleaner, 8. D, Keene, . . 190,008
Croquet mallet, 8. E Bauder,......... LInme
Caltivator, T. J. & G. W. Montgomery. wvane 178,554
Cualtivator, W. A, Squler S YNV
Curtaln fixture, A, H, Koapp (r).. e 000
Curtain fixture, C. H. MINer, ....civinnns wine 100,089
Curtaln rollers, grooviog, C. H. Miller... ceees 170,00
Dental bracket, adjustable, H, A, Hall......... e 10,03
Dental onginen, tcol-carrier for, E. T, Btarr, ., .. 173,08
Dental mold, A. T, Kelghtioy. R b N
Dental plugger, J. W. Dennls, oo 170,005
Deutal plugger, slectro-magnetie, G, o 1,09
Deodorizing powder, J. Fehr, ..ovocaces vivinns oa 19,005
Dismond saw machine, Youug and Hubert, . .. 178,709
Drawers,J. HAYO®n, ..cccocoee: soes sesiosaesnsssne 199,008
Drawing board, J. N, Scatcherd... wene 173,842
Drop Ught, H. Tden.......ocoev voes e o X ]
Drying apparatus, C. T, Falrehild, . 178,005
Duster supporter, feather, J, Unna, . s
Dyelug apparatus, C. COrToD. ... cvvrvvrassriiree « 178,802
Eaves trough solderiog clamp, C. A. Coddlu. w 173,588
Eleotric apparatus, H, J. Smith. ... c.cvvees civenes VI3, 002
Elevator, automatie, M. B, Martin....... ,, « wene 130,488
Elevators, distributer for sand, W. P. Loler,.... 179,400
Embossing metal, ete., E. J, Boligny.... ., . 138,500
Engine, electro-magnetie, W, E. Sawyer. . 175,541
Engine valve, pumping, k. J. Gould 178,40
Fabrie, J, E, Gillesplo.... .. ... . 178,017
Fabrio, E. Scheppers. . .....ccccvevivvivanses AN
Fabric, ete,, making feited, L. W, Whip, o 100,74

Fabric, finiahing woolen, A, J, Elwell............ 179,598

Yaucet, H. Varwig....cscccee: ssassssasser ves senere 135,008
Fellles, machine for sawing, J, 8. Icluun.... 19,07
Fence, portable, L. Chipman.......ceeuiy vesesnass 190,839
Fence, portable, U, Crayton, 178,092
Fence, portable, M. Hafele....... ... v 138,408

Fence wires, making, H. W, Putasm.
Ferry guard, L, SImot. ....oveeeas
Fertilizer, A. G. Grifith.
Filter, varniah, J. Rich.......

Fire extinguisher, N. S, Bach,.........
Fishing rods, guide and reel, F. Endicott,
Floor, fireproof, J. W. Hoyt..o.viciveiinins

Flower pot and base, A. D, Lee........ - 133,450
Flue clamp and expander, E. W. Flagg < 130,000
Fulmioate ribbon, E. Savoral...... ..... . 18,65
Furnace, steam bofler, J. E. Wootten......c.e... 1.

Furnacea, suppiying water to, E. A, Jones «f al. 173,663
Furnaces, supplying steam to, Echiotterbeck «f al. 133,501

Furnaces, hot bisst oven for, P. L. Welmer,..... 179, 52
Furnitare spring, L. Holl... .... ....... R PSS 1w
Fuses, electric, H. J. Smith, ... 173,650, 133,681
Game board (Uvoll), J. Bleon..... ...ccovvvrirnsas 7,04
Garter, coil spring, G. C. Blahop, - 195,000
Gas regulator, J. D. Patton,. . 195,555
Gas regulator, J. P. Warner. .. 133,521
Generator, sectional steam, M. . 1e
Graln dinder, J. F. Steward, .. ..........s . m
Grata, ete., pulverizing,C. Lucop 1w
Gun, alr, W, Hebler...cvviinine vone .. 135,580
Gun cover, G. W. Havens.. L IDes
Harmonica, mouth, C. unuunr. Jr . U
Bareoil, J. T, oooooiitreorisoce: snanven .« 1.8
Harness bame, B. F, l!avllud . 1R
Harness bame, P. Hayden.... . 175,638
Harness stay loop, A, J, ].ud. . 1548
Haroesas tug, C. F, Towsley.... . 153588
Harrow, Fassctt and Nowton... 33,80
Harrow, G. C. Halgbt......... o 133,008
Harrow, Horns anid Bodrow...cceceeearaserccs senn 15,58
Harvester, McCormick, Baker, and Erpelding. ... 173,85

Harveater cutters, grinding, M. M. Copp..
Harvestiog corn, Ball and Pennwarden ...
Harvesting machine, J. F, Earl.........
Hat hook, uall file, ete., J. Kaufmann
Hat-pouncing machine, F. R. Golog
Hatter's brim catter, G. W, Cooke...
Heatlog dram, N. A. Boynton.... ...
Heatlng dram, C, Illing....
Hedgo tritnmer, E, P, Shaw.
Hipge, W. W, Hinman..
Hoo, H, M, BORIC...cvivurnrrrasnsnsnsares
Holsting and pumping, mnkley u:d Weher
Horse collar, M. TUrley.....cocerremnasanses
florse power, Koenlg and Penayer....
Horseshoes, bar for, T. Thistlewood.,
Hose, hydmulic, J. E. Glllesple ..... asenes
Howe pipe nozate, Carmody and Crawford

Hose pipes, making, J. B, Gillesple.. 138,615
Hubs, knife for boxiag, B. M. Legg.. e 198,801
Juck, lftiog, J. S, Rowland....oovenes oo 158,099
Kottle aud beater, portabdle, J, Hyde, .. 1880
Kottle, calloary, G. W, Walker.......... e 138,887
Kilus, furnace for brick, W, 8, Colwell, e 195,300
Kulfe for boxing haba, B, M, Legg...... « Il
Koltting machine, J, Hiokley..... 133,406
Label holder, R, G, Dormnee,. 175,458
Lamp car, I, 8. Page......... vy 173,418
Lamp extingulsber, Hehr and weess 193,868
Lamp, aminal AW o 138708

Lantern, J. M. Batchelor. . ..cviaeanancnsins seness 1S NTT
Laat, Stotson, Chamberiin, and Blekford,,. ...

Lathe, J. Dachelder.,,.. .. AeessEsTTRTTINAA RN "
Leathor, coment for, A, Leach (Flooooiiiiniiraies
Leatherehanneling machine, Taylor and Wood, . m.m

Loathor«drosaing machine, J. Heado o .ooviines 1.6
Leather -Anishing machine, J. C. MceVean 178,487
Look, door, C, C, DIckerman, ...... vuy 178,480
Locking drmwers, O, B, Falmer....... v 173,661

Lovomotive smoke stack, J. Mackenale

Loom, plle fabric, A, Heald.... ... oo AT
Loom temples, W. W. Dutehor (F..... . L, 6,982
Looms, indiug true sted in, G, Crompton. ., ..., 173,50
Loowms, roller temple for, W, W, Duteher (1).... €90
Meat-ouring apparatus, W, K. Dietrieh cens 133300
Metor, quid, D, B, Spooner, .. ..covviiay PRPPRAN - X -
Meoter, piston water, A, Bergstrom. ., RS
Metor, water, A, TP, ...coiinnernees I ess
Mill, feed, Hlscock and Samuper.. e T8, 632
ML, four, D, Lefb. . .oioiiinines Ndyesson 15881
ML grinding, K. P, Clllett,..... seaone 1,60

Mill, grindiog and hulling, E. M, Query,,.
Milistone dressing machioe, A. Hoppin
Millstonostating device, D, Leid...... ..
Motlon, sutomatic stop, A. A, Hagen
Neoklaco ebaln Uk, §. Cottle........,
Nuslook, J, J. Adgate. ... asis

Packing ring, 8. Hoghes. . .....coouviirnen 10,0
Patoting broom bandles, i, C, ¥. Sohn,...... ... 119,500
Panniers of bustles, B, 5, Weldon ., ..., 170,50, 19,701

Pantaloons and overalls, H. AdRBIS. .. ..00oooireene S0 00
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Paper-feeding machine, J. T. Ashley... .
Pavement, A. VAR CABID s
Pavements, composition for, D, Ritchoy .

awl, W_ 8, Newton.
Pondulum, R, Loagin.........
Photographile printing frame,
PMane sttachment, C. P, Roberts
Pixnotorte, W, MeCammon..
Plpe, B, G Merriam (0.0
Pipo and bofler covering, steam, F. Ballon..
Ploman, J. GOPmAD. . .coovviinisiinannns
Pialting machine, M. ¥, Saliade
Planing machine cutter head, K. Benjamin..
Planter, corn, J. Asheraft .
Planter, corn, 8. D. Veaux,

. 108
19,59
O
.« 19,590
. 1
. 1T
1, u0
153,847
. 1Es
LI
. 65%

178,46

Planter, seed, 1. H. Albertsen,. e
Planterseed, J, O, Jenkins........ s
Planter, check row, G, W. Kring.. eens 133,630
Plaster, mixing, A Ford.... ..o S i AL |
Plow, sulky, W. J, SIughter ......cooonie 133,609
Plows, scraper attachment for, E, Slosson.. 158,565
Pecket book, W. Both ... oo 199,21

Pollshing machine, J. B. Mayhew....

Power, transmitting, J. K. Alwood (r).. x‘;‘::
r, mechanteal, W. H. Karicofe... « 198,
Powe a % iy
Press, hay, M. L. Whitoey. :3.::
P ofn, G. B. Polen I,
Printer’squ ] o

Propeller, screw, F. B, B. Babbe.
Propeliers. changing position of, G. H. Brooks.. 173,463
Pomp, M. E. Franklin......... . 13,602
Pamp, chaln, M. T. Brown.. 153,557
Pump, force, E. Glendillen L1
Pump, horizontal water pressure, H. Davey..

Pump, water pressure. H. Daver......oo.e 138,585
Pumps, buoket for chain, J. Gwynn .. ... 133,461
Pumps, 5stock tube for chaln, F. A. Lesrens...... 158,409
Pumping ships, ste., C. Huxford..........e eesVia . 13,54
Punch, ticket, J. Corbett (r)...... 6,929
Punching machine, A, W, Comstock,....... . 138,589
Radistor, heat, E, C. Apgell.. ...ococeaneas 178,571

Raflway rafl joint, G. N. Hodgdon.
Rake handle, adjustable, N. B. Marston.
Rake, horse. F. W, Carpeater ..
Razor strap, J. Lamont...........
Reapers, self rake for, A. S.Smith.
Refrigerator, H, Hungerford.
Refrigerator, J, Tiffany......
Reglster foot rest, J. Keys...
Riftes, converting, C. D. Ladd.
Row lock, F. Rosetf..........
Saddie, viddle, G. D. Smith
Saddie tree, J. Shelly...
Saw hoider, C. E. Steller,.
Saw handle, H. Disston......... .
Saw handle, crosseut,
sSaw mill dog, E. C. DIcey.... covvenane ==
Sawing machine, scroll, W. D. Horschel.
Seed dropper, H. H. Koeller
Seed vower, P, F. Randolph...
Seeding machine, D, Strunk..
Separator, cranberry, J. Buzby
Separator, graln, J, B, Suitt

L 1T840
173,649
173,476
173,560

- 173,451
. 138,466
wae 153,545
wee 198,495
e N ) |
. 138,588
. 138,515

Sewing machine, W. C. Hicks ir). 6,833
Sewing machine, Price and Billings.. . 193,685
Shafting and banger, . Young. sesenses . 178,52

Shoe-exhibiting device, A, J. Upham ..... ..... 173604
Shovel blanks, welding straps on, Truax ef al.,,, 173,490
Shutter, rolilog, J. G. Wllson... 173,505
Sign, luminating, W. S. McLewee.. 173,456
Skste sharpener, W. H. Fisher.. 173,585
Skirt supporter, E. S, Weldon..
Slate frame, school, W. Sellers. .
Snow plow, Gamble and Sperry.
Soda 1t in, 8. B. Ch -
Spark conveyer, L. M. Hosea... .
Spinning ring, W. T. Carroll......
Spirits, odorating pure, H. Purdy.
Spoke-dressing machive, E. H. Boynton.
Stench trap. W. Donovan.... .........
Stereotype plate holder, A. N, Kellogg .
Stove lining. J. D. Hutchinson.........
Stove magazine, W. W, Baldwia (r).. =
Stove or range, cooking, I. A Sheppard.......... 133,58
Stoves, sttachment 10, T. BE. Timbdy...... 133,690, 133,691
Stoves, lron heating sttachment for, E. G. Adams 173,526
Stove odor conductor, E. H. Hendrick. .
Suspenders, J. H. Sterting.... .......

Swing, Houk and Ferguson.
Table, 0. C. Woolson........
Tabie, folding, M. E. Morris
Telegraph, electro-harmonic, E. Gray
Telegraph circals breaker. E. Gray...
Thrshiog machine feeder, E. Church. ...
Tile machioery, L, T. Scofield
Traction wheel, G. Rogers

Trap, animal, C. W, Saisdee -
Tree guard, T. D, Cottmas. .. e 13,46
R W AR 2o s s ovssiiosair o ooooocons 173,56
Tabe expander, E. W, Flags................. -« 173,810
Type-writiug mackine. G, H. Morgan. . 173,608
Umbrells sapport, W. Fauckboner, Jr..

.. 138,513
.. 198,635
. 198,908
.. 133,659
-. 133,618
. 135,466
.+ 133,580
- 173,504
v 173,858
-ere 178,500

.. 178,608
Valve, three way stop, J. M. Locke... .. 133,653
Vehicle brake, J. C. Jenkina, - . 138,054

Vehicie spring, B, . Guyer,.
Vehicle tongue. A. Ziegler

Vehicle wheel, J,. W Douglas
Vessels, ralving sunken, §1. ¥, Knapp (r)..

13
195,58
173,00

4 6,04
Veseels, loot rope support for, C, Stiliman. .. 184
Voting spparatus, electric, A, G, Saftord 173,67

Wagon, B, E. Oviatr
Warp beam, J, Potter,.,
Warh stsnd, C. A Pesse. . ........
Washing machine, T. H Peavey
Wasing machine boller, 8, oot
Water wheel, T, ). Powers
Weather strip, L. Decker 27 -
Welghing spparatas, W_ W Reynolds
Whip socket, J. J, Market :
Windmlll, O. T. Davies

Wisdmill, A. Lowry

Windmily, 55, A, gawyer,
Wirea, twisting, E, W, Mitehe)) +
Wreaeh, W. A

Zithern, ¥, Langmask,

DESIGNE PATENTED.
BYE —Corvis PLates w. o
:;: r'.:n--lx.zn- K. C. Clark, Itoekville, Conn
i‘.’..u 'tAl K I.':?m I.W, l‘ltl-rluuunn.“"nnh'u..\' x
,_:ﬁ_-t DACH Wispawn. ., (2, Goold, Albany, N. Y
5,00, ~Dials -C. W Lowls, Ontengo, 111
800, ~Cuant Fraug, - M :

Heattio Taunton, Maas,

B Lonescre, ¢ smden, N, J

"‘:”!'::7' Fax.~J. A Lyneh, Washingron, 1. ¢
.08, ~Cuney Coxs Fuawgs, .y '
B. Brad) ;
n, Coun, ey, Bouth

\DGR,~8. | Ciark, Fhiisdoiphis, r's

Srientific
‘O 6. —Waron Cuanx,—R. B. Esler, Phlladelphia,” Pa,
9,006 —Vase.—M, D, Jones, Boston, Mass,
’-m.-l'mwn sraxps.—RB. R, Loawls, De Ruyter N. Y.

- J iy,

9,008, —CLooK CAsES. H. J. Miller, New York o

2,009 —Cuantor.—C, M, Murch, Clocinnats, Ohlo,
¢ ot Kol o

SCHEDULE OF PATENT FEES,

On esch Caveat.........
On each Trade mark. ... .. .«
On Aling each application for a Patent (17 yoars)..
On tssulng each original PAODt. oo
On appeal to Examiners-in-Chilef
On appeal to Commissioner of Pateata,
On application for Relssne
On Aling a Disclalmer, . cooaaes
On an application for Deslgn (3% years). .
On application for Design (3 yeams)... ...
On application for Design (14 years).

? Advertisements,

ac AZE === === £1.00 u line.
?n.:i:erl’:ge 75 cents a lino,

Engravings may head advertisements af the same rate
perline, by measurement, as the letter press, Adver
tisements must be recefved at publication ofice as
canly as Friday morning to appear in nert {ssue,

FLEETWOOD SCROLL SAW,
Especially adapted to the

Finest apd most Artistic Waork,
such as Iuluylng nnd Sorrento
Cutting in WOOD, SHELL, IVORY
nnd METALS.

S ¥ Every Machine Warranted as re-

presented.  Price §10to §15,

Send stamp for Descriptive Circular
and Mlostrated List of Deslgns for
BRACKETS, BOXES, EASELS,
FRAMES, &c.

TRUMP BRO'S, M'Crs,
limington, Del,

ANTED--A COMPLETE SETor KINDLING

Wood Machinery, with Steam Sawas, Choppers,
Elevators, éte., now or second hand, Address Lock Box
70, P, O,, Phlladelphls, Fa., for one week.

OILERS FOR SALE—Two Babcock & Wilcox
Bollers of 150 horse power each, nearly now and In
ood order, at a greatbargain. Also one Stflwell No, 9
cater, Address
WAHL BROTHERS, Chicago, Ills,

T | 2
Wall St. Caricatures.
A NEW BOOK., 4 PAGES, containing 14 engraved
{llustrations, WITIH INFORMATION FOR STOCOK BFECULA-
Tors, Price, c'oth covers, 10 cents; paper covera, iree
by mail. TUMBRIDGE & CO., Bankers and Brokcu.
2 Wall Street, New York.

NONPAREIL FARM MILLS

Yor grindlug CORN snd COB COBN-MEAIL, OATS,
or any kind of Grain, coarse or fine; 10 BIZES, for HAND
or POWER. Jlustrated I‘a-mfm.

L.J. MILLER, 181 E. nt 8t,, Cincinnati, O,

N IMPORTANT INVENTION—A WATER CLOSKT

with the most decided advantages ahove all othersin
every particular. Address N, HOTZ, 20 W, Houston 8t,

Water Elevators.

WM, E. HALE & go.,
107 Lake §t,, Chicago, 56 Park Place, New York.

Eureka Lathe, $9.00.

&~ Send tor Circnlar. 23
EUREEA M'F'G CO., 171 Devonshire St., Boston.

BRADFORD MILLCO.

MANUFACTURERS OF
h Buhr

i Portable Corn & Flour Mills,

Smut Machines, ete.
1 Alse, deslers in
: Geoeral Mill Puralsbing.
158 W, 24 Bt
. CINCINNATIE O,
| R.Stewsrt, Pros. W Duniap, See.
C"PRICE-LISTS SENT ON APPLICATION.

ICHARDSON, MERIAM & CO.,

Manufacturers of the lstest mproved Patont Danlels'
Woodworth Planing Machines, Matching, Sash and
Molding, Tenoning, Mortising, Boring. smp(nﬁ Vert!-
cal and Circular wing hines, Saw M h. Baw
Arbors, Scroll Saws, Raflway, Cut-Off, and Rip-saw
Machines, Spoke and Wood Turning Lathes, and varlous
other kinds of Wood-work:
and price lists sent on appl on,
cesler W, 5 Liberty

HE CENTENNIAL INTERNATIONAL EX.
HIBITIOX OF 187.—The full History and Progress
of the Exhibition, maps of the grounds. engravings of
the bufldings, news and accounts of all the most notable
obitcu. are gi-en weekly in the SCIENTIFIC AMERI-
CAN SUPPLEMENXT. Terms. §5for the year; single eo-
ples 10cts To be had at this office,and of all news agents,
All the back numbers, from the commencement on Jan-
usry 1, 1576, can . ose who desire Lo possess &
complete and splendid Illustrated Rocord of the Centen-
nial Exnosition, should bave the SCIENTIFIC AMERI-
CAN SUPPLEMENT.

/ MACHINIST, WITH $5,000, CAPABLE OF
Ja managing men and manufacturing specialties, can
secure a profitable Interest in an old established house
now doing s large trade. Address MANUFACTURER,
care of American Engineer, Baltimore,

Water Wheels.

More than four Mmes s
many of Jas, Leffol's Im.
&mvad Double  Turbine

yater Woeels tn operation
than any other kina, M
slzes made, raoging from
5¥ 0 ™ 1, diam,,

il._nful for every purpose,
Large new pamphiet, the
finest ever published, con
talning overf fine Hlustes

n

LEF
Springheld, O,, e
orty Bt,, New York Oluy,

(‘UMI‘ICI'Z\“SP.II AIR MOTIVE
J v;-.-n_lrnlnr.- of the most recont praotion, send 20 conta
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos, |
llbd"'l. containing 5 engravings of the ** Compressed
Alr" Locomotives now In use at Bt, Gothard Tunnel
Works, with dimensions, oto,

POWER,~ For

Todd & Rafferty MachineCo.

MANUFACTURENRS OF
T’nr celobrated Greene Varisble Cat-ON KEngine | Lowe's
Patent Tubular and ¥lue Nollers; Plain Slide Valyo Sta:
UHonary, Holsting, wnd Portable KEngines. Boflers of al,
kinds, Steam Pumps, M1l Gearing, Hhafuing, &e., Bk
Tow Oakum u-.;xmf, Hope, Fiax.snd Hon Manhfnnrv,
Agents for the New Haven Manufsctaring Co,'s Machin:
Ist's Tools; for Judson's Governors anﬁ Stop - Valves

n
WAREROOMS, 10 RAI:(,‘“.AY BT)

American,

[MARcH 18, 1876,

REVERSIBLE

HOISTING ENGINE

FOR ALL PURPOSESNS.
' . simple, durable, and effective,
P (I,:::)l('ll‘ﬂl\“'ﬁ(lﬂ M'F'G CO., 165 reari 5t K. Y.

PPATINT

OLD ROLLED

strongth, & finer Anish, and Is troer to
other In userenders It undoubtedly the me
We are alao the sole manufacturers of the C

CoLring' Par. Lixo, and furnish Palley X
ete , of the mos oved styles, Prica liat mafled or
appileation to JONES & LAUGHLINS,
Try Streot, 2nd and 28rd Avenues, Pittaburgh, Pa

0, than an)
ynomieal.

190 8, Canal Btreet, Chloago, 111
§& Stooka of this Bhafting 1o store and for sale by
FULLER, DANA, & FITZ, Boston, Mass,
GEO, PLACE & CO., 121 Chambers 8t,. N ¥
PIERCE & WHALING, Mliwaakee, Wis,

(‘()ll SALE—A Valuable Patent, that I will soll

LO AnY parson or fArm st A great bargain Vor ’|vr|rr

and description of patent, address LEROY C, PALMER,
North Ferrisburgh, Ve,

l IDGE'S FOOD von IXyANTS & INVALIDS (8 the stand.
ard preparation of its kind In England and Amorica

and INDIA RUBBER,
GEORGE A.

Imported and for sale by
ALDEN & CO,,
190 Congress 5t,, Boston, Mass,

)ATRNT MOVABLE EYELET.—I would like

to sell half intereat to some good parties, Its use

fs general, Address L, C. CURKAN, &35 W, Lombard
Street, Baltimore, Md.

O CAPITALISTS.—8Sash and Door Factory,

Planiog ML, &e, In 8¢, Louls, Mo,, for Sale, dolng

a fne, paying, order business, in first clasy running or-

der, bullding and machinery new, Satisfactory ressons

fven for selling., Managing partner willing to retaln
(s Interest and position If desired. Address

WM. B, ARCHER, 808 N, 2d 5t., St. Louls, Mo,

px THE CAUSES OF KNOCKING IN HIGH
n

PRESSURE ENGINES. By Joshua Rose. With

o Engravings., A veluable practical treatise Price

20 conts. Contalned In Nos. 1 and 2 of “ Sclentific Awe-

rican Supplement,”* to be had at this office, and of all
news agents,

Mnchinery of Improved Styles {or makin

SHINGLES, HEADING ANDSTA X
Sole makers of the well known IMPROVED LAW'S PATENT
SHINGLE AND ING SAWING Maomixx, For circa-
lars, address TREVOR & CO., Lockport, N.Y.
ELECTRO-PLATERS, JEWELERS,

T D WARCA M A KRS,

BATTERIES, CHEMICALS, AND MATERIALS, In
sets or single, with Books of Instruction for Nickel,
Gold, and Sflver Plating. THOMAS HALL, Manufac-
turing Electriclan, 16

romfield Street, Boston, Mass.
TNustrated Calalogue sent 1ree.

114 3 all styles

srainard Milling Machines iva sz

§2~ Send for circulars 1o B, M. M, CO., 131 Milk St.,
Boston, Mass,

RSQEE!ALT. o

oV S
aMPUMPS.epers,

BOiLERS e
ap . gz b6 MFGC
"E&MAXWFLL. G

»

AMATEU RmWORKERS

Rare and Fancy Woods

Can find everything they desire, and four books of

Beautitul Desions.

Send 3o.stamp for our new and enlarged Catalogue and
price list (34 o&u«» Just Issued) to ey

GEO. W. READ & CO,,
186 to 200 Lewla St., foot 5th to6th St., E. R., N. Y.

N SUIMICARPENTER

SN <

STE
)

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucket, R. I,

THIS MOUSTACHE precoced by the use of
Oyxes Braxe Euos witheat injury, or will
forfelt $100. Safe and sure. With full direct'ne
postpaid, 35e. " AL L. Swryw & Co., Ag'ts, Pals-
tne I N. B, Por A HEAYY GROWTH use
tbis preparation. Menplon this paper,

CTS.—For 25 cta. we will send § views of the Con-

tennial Bulldings, 1 Pocket Gamekeeper, 1 Vaniah-
lll![ Carte de Visite PLu l’gl w
tle.

Puzzle, agic Whis.
J. ATREY, 308 Ninth 8t., Jersey City,N. J.

W To Manufscturersand hlenuﬂ—v;-
ant'ed'“tul patented articles for msnuudurm
P,

:nlub‘lc (lor “lid by hu-d':e ‘dnlen. Cuzndwln be
or pAtents, or sdvance made for royalty. dross P,
rnX'n. care PrarT & Co,, Bnlmg?'.\,‘ X'

ATCOMAN I X,

of TRANSFER PICTUNES, with book of

3 pi, giving Ml Tastrwctions In this new

and beautiful art, sent postpald for 10 ota,

100 san’td picinres, 50 cta. They are Heade, Lan Anlusls,
Birds, Intccta, Flowers, Autmmn Leaves, Oomie :lun. A,
1’-:{ :..:; .'al:, traneferred lo‘:.ny arthche so as 16 binltais the

- wl niing. Also, 8 beautifel
for 18 ot | 30 M cta, uv’nh wanted, GEM CHROMOS
Address J. L. PATTEX A OO, 163 Willlam Street, Xew York

Ladies can make 83 a day in thelr own elty or town,
Address ELris M'r'a Co., Waltham, Mass,

'l‘l:.P.' ll‘ATkEST AND BEST COMBINATION

sh Lock and Fastener. It loeks both the upper

and lower Sash of the Wi

Wanted and m‘fu !oev s.x?f'"x&'r':' g
B. nncmﬂz. Columbus, O,

Tools.

ENGINE LATHES, PLANERN, DRILLS, &c.
Sond for Catalogue. DAVID W, FOND )
LUCIUS W, POND, Worcester, Mn:.:.. SR

VENTENNIAL DRILL OHUOKS ARE A SUC.
! CEBS, Thoy hold 1-64 to % In. and warranted. Sent

by mall, prepald, for ¢4,95, Hond for now N
Lint of Lathe and Dri) Ghioka 3 oL N
A, F

MPORTANT FOR ALL CORPORATIONS
J MANF'G CONCERNG, —Huork's Wn A.N'I:
m!u :n 5){«::.:(::. up;:vul ?' nloouuu» m;%‘ﬂﬂ' an
man g
tons of his beat, Bend h:r.cn’rm::. 0SSRV

) E P, 0, Bo

h.h.— holuu'nnlnnl'lmhl:u'n’r’ro.' Oy Jfﬂ&ﬂ%ﬂ‘

was deolded In my favor, June 10, 1§94, ProccodllII
0l

liavo boen commenood qn\ml. 1 3
Ing, 0ontrary Lo the order of the c'o'ifﬁ'."&'i‘..“‘ s

Brurtevant Blowers; Difterentisl Palley-Blooks,
; Nn\‘ \'()?(l(.

1 1.4
WORKS PATERSOX, NEW JEIS "\

look with & ser1
b Tt Tkl St Gl
xlmu“ \0. f’.'_ ng ou my Patent, wiil be dealt nccer

p—
ANTED--A practical MiLLer, also a Sugan
ReriNzn. Soch as have practieal experience In

the Manufacturs of Starch and of Grape Ragar !,".,,'.
OK. Y.,

red, Addreas with references) B, U, Box U54,P

HAMILTON, OHIO,
Van) Low Corduknnn ormid Vine band

ANTED - Patont of some genuine and real

improvewent worth being Introduced and ex.

plolted in Philadelphia now, ‘7 A gentleman who has

moans and special facllities for nnuinf companios, ete,
e

Addres Lock-nox 72, Post OfMee, Phlladeiphia, Ps,

—_—
Corrugnted Iron,
Iron Bulldings, ioofs,

Shutters, Doore, ete,

MosxLy Inox Bripox
AND Rooy Coxraxy,
utlice, 5 Dey Street,
New York,
¥ Send for circulars,

The TOLIrGATB! Erlu- Pleturpsent free! An

enl m !
find! Address with stamp, ,c."ﬂ; il ‘?nt:l"»g?c‘?}o

PATENT
and Matching

and Molding Machines, Gray and Wood's Planers, Seif-
olling Saw Arbors, and other wood. working machinery,
8 A.WOOD'S MACHINE CO., {91 Liberty g!.. N.Y.
Send for Clrculars, ete, 1 67 Sudbury St., Boston,
II()L’SB"OLI) ORNAMENTS. By George M
Hopkins. A paper contalning directions for the
easy manufscture of a great varfety of beantiful objecta
for the adornment of the parlor and the home, of wood,
but finished {n imitation of bronze ware, Including vases,
urns, medallions, card receivers, brackets, match sares,
icture frames, and hundreds of other articies. With &
Instrations. Price 10 cents. Contalned In SCIENTIFIC
AMERICAN SUPPLEMENT No. 7. To be had at this
office and of all News Agenta,

XN e e
Model Engines.
) Complete sets of
Castings
for making small
Mode! Steam Engines 1 iXn. bore, 3 In. stroke, price $4:
ditto 2 in. bore, 4 In. stroke, price $10, same style as cut.

Eureka Foot Lathes only 15 llars. Gear Wheels aod
Parts of Models. All Kinds of Small Tools and Mate-

rials, 1 e Free.
GOODNOW & WIGHTMAN. 23 Cornhill, Boston, Mass

FOR CHARLIES PRESENT.

Get the TOM THUMB TELEGRAPH, put up In nea
little boxes containing working sounder, telegraph ap-
paratus, battery, key, wires, and chemicals, complete,
ready for operation. Price $3.50, with full directions,
Can be scen in practical operation at the ** Sclentific
American'’ office, 87 Park Row; at Packard's Business
College, 505 Broadway ; and many other places. Beaides
telegraphing, many beautiful experiments can be made,
such as the magnetic curves, clectric light, lfulng
weights, making compssses, magnetizing knives, elec-
tro-plating, &c. F. C. BEACH & CO., makers, 3%
Cons’Sr  near Center St . New York,

Blowers

FOR
AllPurposes
The CHEAPEST
and BEST now in use.
ALt WARRANTED,
EXETER MACHINE
WORKS,
Solo Makers,
) 140 Congress St

= Boston, Mass.
PATENT SCROLL SAWS.
special h Soroll an

C

Ly d Band Saws, Over X0 Ma-
tnuse. SUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & CO,

or. tnd & Central Ave., Cinctenatd, O.

Our
chines

Above R. R, Ticket it also
admita to 1
o-‘vun:l:d.“
droes: Tue ILy mx.‘r.‘m
No. 11 Dey St., New York.

Second Edition of

Wrinkles and Recipes

NOW READY.

Useful Hints, Suggestions, and Recipes,
For ENGINEERS,

MECHANICS,
FARMERS, and

HOUBREKEEPERS,
CONTAINS

The conventratod wisdom of the practical cor-
respondents and  tho able experts who hive con-
tributed to the SOENTIFO AMERIIOAN during lato
years. Also the croam of the Praction)l Moohanism
sorles by Joshui Rose, togother with n now paper
on tosting motals by Professor 1. H, Thurston.
Simplo rules In stenm onginoering, besides bun-
dreds of valuablo trade seorets and reoipes.
Hondsomely bound snd coplously Llustrated, 250
puges. Price, post-pald, $L50; with Screxrrric
AMERIOAN, [Or ono your, $420. Address

I, N. MUNN, Publisher,

£, 0, Box TH, 47 Park Row, New York clty,
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MarcH 18, 1876.)

Founded. by Mathew Carey, 1785,

HH'S.OOKEATM.UGUES

huhwm

Catalogue of PRACTICAL AND SciesTirie BoOKs
published by Henry Carey Dalrd & Co. §vo., % pages.
Catalogue of a oholoo colloouon of PRACTICAL,
SOENTIFNG, and Kooxowio Booxs
List of Books on STEAM unm: arlu- ExaINe,
MEomANTOs, MACKINERY, and EXOINRENING, {0,
List of Important Books on METALLURGY, Mx-
ALS, STRENGTH OF MATERIALS, UMEMICAL ANALYSNIN,
Yixe, eto. o,
A Catalogue of Dooks on DyxING, CALICO PrixNT-
xa, Corrox and WooLEN MANXUFACTUNRE, o,
List of Books and Pamphlets on the CuRneNcy,
the m.;;u. Porarioat Ecoxouy, and KiNoxen Sun.
JROTH, .

T Any or all of the .ban nlubla Catalogues will
M'llti"llllllmh.lld of postage, on applics-

w"‘emuv recelving and keeping In stock the

tmport int ExGLisn un umcu SoIENTIFIO

as they are pabiished, and rnd 1o furniah

them or to ve Information In r?vd o all Americsn

and Forelgo publioations tn this department of ltera-

lu‘.

HENRY CAREY BAIRD & €O,

IXDOSTRIAL PUBRLIsHERS, BOOKSELLERS AND INPORTERS,

810 WALNUT STREET. Philadeioh

5 cientific Amerionn,

'”'kms”‘“

Aﬂll'll WAITID.

Sireet, Liverpool Eng.

A 'llli ~Agents wanted everywnere, HBo.
Wul and frst-class. For further
~ address

J kl‘NlDT & CO,, Richmond, Ind,

TAVE, SHINGLE, HA'(DIJ’ A'")( ABINET
Hnw » !uhlnuv e
"t N BAILEY & \'AIL. l.oclpun N. Y.

lnnln_g“ Matching,
He. s Iu-hln- woroil

worllul n‘ hin
JU“ us‘lcl'ﬂ SONS l‘lltl'l.
Bend for logue. Liberty bt, . .N Y. ey,

CE BOATS-THEIR CONSTRUCTION AND

releiars. sand 1 cante for BOTENTTFIC AMERICAN
ocen EN ')

Iﬁlrﬂ.‘" KNT, No. 1. " s

o Ar‘ . unn u' m--u -ndl
m l!nc l«n fu'““nn ta

JAMES O. WILSON, Manager, 718 West ¥th 8¢, New York,
ud ot London, D'-

wtl..bl HINRY KlNo—ALMN!H MANUFAC- |
K, ™ . Andrew

189

ARK & COMPANY'S
PATENT BELFCOILING REVOLVING STEEL SHUTTERS

or other o

oa nl‘o mn I_L'l'

-’: makisg them FIRE AND BURGLAR
10 various kinds of wood, sultabls for
» Ih!ll'ﬂ ars self - acting require no machinery
lnMoomr In appearsace. and are Lhe beoot and chespest
Delaware and ll-dum Canal Daliding, Maghattan
¥y wae 1o every principal city th out Eurupe,

V‘l-nns. Beriin, Melbourne, &¢., Ao

THE IMPFROYED

NIAGARA STEAM PUMP,

WV Pari® , Brookim, N. T
Amency st & Johin B0, New York

Norman Hubbard,
BOLE MANUFAOTUREN,
Exaixes Axp BoiLens,

Pulleys, Bhafting and Hangers
a Specialty.
The Myers forasie Ksstnert o6 152, some

S otn WorE XOMACHINERY.

CHAS, PLACE, W5 Heade Btreet, Now York.

$l A day At howme. Agents wanted, Outfit and
tarms free, TRUK & CO., Avgusta, Malne

per day sl home. Sampies worth
free. Srixsox & Co. "Portiand, Me,

[ HOTSTER
,d/",/vl“ LR
!lh'.‘l-Q‘!NnEN' INEb

AND FRICTION
PULLEYS

SAFETY HOISTINO
O'I'IS' Machinery.

OTIS, BROS, & 00,
NO. 348 BROADWAY, NEW YORK.

BLAKE'S PATENT
Stone and Ore Breaker |y

Crushes al! hard and brittle substances to
any required size, Also, any kind of
TOXK for RoAps and for CoNonrre, &c.
Address BLAKE ULUSHER CO,,

Naw Haven, (onn

UNCHING Forthe Best and &'fl

: éumx'un THE

DROP ﬁ'ixssm umounoﬁu'.t’?‘:ﬁ (0 3

ESSONS IN MECHANICAL DRAWING.—

By Pnlmc ' lucCord. 'n.u excellont se-

n Drawing. g Iy in lhe
SCllNTIFIO"MRIOA‘ SUPPI.IMI.

alionie and ;‘::&"2‘&.21.? 1“"‘&""’

nable any . ng or o)d. akflled or unakilled, to
- uire the art g . No e\peuln Inmmnu
are iInvolved, Any person with siste or ™ ry
. The will em! tte most abundant

trations for all & tons drawing. and will tonn
“‘M tAe series na No. 1o
ar as E No.
SIENTIFIC AMERIC CAN'SUPPLEMENT . These In-
siructions will be worth to m far more than
he yearly cost of the paper, ¥y 85, Tnluiu
will be &m not leu |Mu 50 special

engravings: added to 'aleh v ll be the many plates ond
ﬂg B Jes of machinery and en

FOOT POWER TENONING MACHINES FOR SALE,
. HILLS, 51 Cortiandt St., Now York.

IIDIAT,&.UBBBB
lrhon »uechhu. nouo's B God Bt New York

H. W.JOHNS® Patent

ASBESTOS

STEAM PIPE AND BOILER

Coverings

Asbestos Cement Felting in Bbis, ready
for use==Asbestos Lined Halr Felt,&c.,
can be oaslly applied by any one.

H. W. JOHNS, 87 Maiden Lane, N.Y.,
ASBESTOS ROOFING,STEAM PACKING, PAINTS, &c,
E®" Use the genuine, lnfringers will be prosecuted. &2

RON BRIDGE BUILDING—A ocomplete de-

seription, with dimensions, working drawings, -ud
wlonuvedol?l Gll'IM' AinnueT'hme. lMle Ia, Pa

th foundations of plers en en
centa. Contained I'n Nos. 1, 2. and 4 of rlﬂs'l‘lﬂc
AMERICAN SUFPLEMENT, 10 conta per copy. To be
had at this ofMce, and of all news agents,

Eatabliahed In 1855
LOVEJOY, BON & CO,,

ELECTROTYPERS and STEREOTYPERS,

_15 Vandewator Street, New

Y to sell our Runnex FPRINTINO srnlr
I‘(l"cr':nAn free. 'TAYLOB & HARPER, Cleveland, O

SOIENGE REGORD

¥For 1876.

Sorexoe RECORD 18
asplondid book of 600
pages, published an.
nually, about the 15th
of January. Illustra-
ted with many engra-
vings. Price $2.50.

Tux Volume for 1576
will be published sbout
January 15th, Its con.
tonts will embrace the
most [nterosting Facta
and Discoveries In the
various Arta and Bel.
ences that have trans.
pired during the prece-
ding year, exhibiting in
ono view the Genersl
Progress of the World

the following Deopartments:

CHEMISTRY AND METALLUKGY
MECHANICH AND ENGINEERINC
ELECTRICITY, LIGHT, HEAT, BOUND,
TECHROLOGY, THE UBEFUL ARTS,
BOTANY AND HOWTICULTURE
AGRICULTI K

HURAL AND b UBEIOLD ECONC

IMY
MATERIA MEDICA, THERAP l’l"l li H HYGIENE
NATUEBAL HISTOKRY AND Zu(
METEOROL (lln\ TERREST l(lAl, I‘ll\ BI1CS,
GEOGEAFH
GEOLOGY A\l) MINERALOGY,

ASTRONOM

IIIU(JILA)’II\' 'AND NEOROLOGY,

Every oerson who desires Lo be well Infarmed conerrn.
ng the Progress of the Arts and Scloncos shiould have a
copy of Borgxor IRooRD for 1476, 1t will he & most In
teresting and Valusble Dook, and sbhould have s placern
every Housohold and Library.

wn et Ootavo, landsomely Bound Many Engray
ngs. rice §4.5%. Bont, post-pald, on recelpt of price,

All the preceding volumes of S8C1exor RECORD
may be had separatoly at $2.50 each, or $10 for the
five volumaos, 1872, 1878, 1574, 1575, and 1476,

MUNN & CO,, PUBLISIENS,
#1 Park Row,
Now York olty

Gandinr's P, Cenring & Squaring Aftachment

yoR
LATHES,

R. . STATE & CO., Springfield, Ohio.
BEAUTIFUL EVER-BLOOMING

ROSES

Fot Rosea, sultable for immediate fowering,

13 b‘m“ pnounM Five splendid nﬂfllu.

-u hbe 1.. '1 s2, l!dzi 83, 26 do. 4,
or I m nual, one Mag-

one 10 every dolln‘t worth or-

-llee ¢ Premin
dered. Send forour nev (il!l:Plt TO ROSE CUL-
URE. acd choose from over finest sorta, Weare

¢ largest Rose. Growers In America, and the only nnn
I“O'lhl purchasers to make tAeir own aelections, .!l
I-l\ﬂ,u’- &;-nlln‘ Address THE DINOEE &
Coo Growxzsns, West Grove, Chester

[II1Z+UWROUCHT

IRON
B[AMS & G/IRDERS

HE UNION IRON MILLS, Pittsburgh, Pa.—
The lunnuon of anineer- and Arctiltects is called
wourlmprovod ‘Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds bet'ee the stem
and flan, f“ L which have proved so objecuonnble In the old
manufscturing.are enﬂrely avolded. Woare pre-
rnish all sizes st terms as favorable as can be
obmned el-avhoro For descriptive lith: ph, address
Carnegie Brothera & Co.,Unlon Iron Mills, tubmh.?o.

§CREW PROPELLERS, THEIR SHAFTS AND

FITTINGS. By Hamllton W. Pendred, M. A
° lranule. shewing the preum. ncuoe lu advan-
fvlnnddo octs. With2s F Con-

ed In No_ dof SCIENTI 1C AMFRICAV SUf'P LE-
MENT. 7To be had at this office, and of all news agents.

With Disston’s
Saws.

Fold by Hardware

GDON
M ITRE BOX CO. »
Millers Falls, Mass
L.

Bend for Clr-
oular,

HE BASTET MAGNETIC ENGINE AND
BATTERY, for running Sewing Mu:hlnn Den-
tisia® and Jewelers' Lathes, nunz l‘um 8,
Blowing Parlor and Church Organs, or working an l?
rhlnnr lbutcanbemondbyﬂnn or Foot, & 3
LE~ECONOMICAL, Local Agents wsnlcd in
cmry town nnd counl For clirculars and price st
addro_n with stamp, THE BASTET MAGNETIC EN-
GINE CO., uls Cheunul Street, Philadelphia, Pa.

WHIPPLE'’S
Patent Door Knob.

warded n B ue Medal at the American Institute Faly
1. g g * We consider this method of
tastenin DOOR NOBS a great Improvement aver any-
thing yet Invented for the purpose, as it obvmu the use
of aide sorews and washers, and cnn be 1 lnod to suft
any thiokneas of Doors. ' 'Send for Cire
THE PARKER & WmPPLE CO)H‘ANY.
Weat Meriden, Conn., or 97 Chambers St,,

Boult’s Patent

Reverse Motlon
Panellng, Varfety
Moulding d
Dovetalling
Machine
ocuta Panola 0}
any doslign or
style of mould In
the wsolld wood
with neatness
and dispatch, 1Is
A first class
Shapor, Edge
and 8croll
~-Moulder,
Does goneral
Dovetalling with
thiek or thin
stuffa.  Simple

™ Send for Pamphlot and
Bample of work,
Improved Soltd Steel Cutters for
all kinds of Varlety Moulders
made to order, and warranted
WO macmINER Y 0

U, o
5 lluu‘n Crook, (h

4 Cord, of the Stevens Ipstitute of Technology.
jth Bight Engravings., A most clear and excelleny
(molllun of the subject, Frice 10 cents, Contalned
Belentific American Bupplement,* No. 2. To be bad

nl this oMce, and of all nows agents,

]j‘ LLIPTICAL GEARING, By Prof, O, W. Muu-

IBSOLUTION~CHIPMAN, HOSMER & CO.—

The nnncrnhn-hurrmlorn exmlns between N. P,
x Hosmer, O, D, Glimore, ﬂmllh and

) 4 «lumon. bas been dissolved, S .\nd:-nun
w nuo the husiness at his OMees, mn If Bt , Waah-

in 'D. C.—Washington, Jan, 2, 1879,

I_IHNI'.-MADH TELESCOPES, ~D1mcuonn ror
thelr construction, with engravings showing the
iurop" Armangement of jenses and tubes, By Prof Van
der Weyds., Price 10cts, Contaloed In No, 1 of S01ex-
TIFIO AMERIOAX SUPPLEMEXT, (0 De bad st this office,
and of all news agents,

EAGLE FOOT LATHES,

enta. Rids ites, Taot. 0. also At
en o ools, &¢ oL
lwnc hes, Metal Hand Planors cc.

Neatest designs, superior nnua
Prices, Our new Catalogue ducnbn
these and every tool u«u-r{ for the A
steur or Artizan,

WM. LCHABI. CO.,
WA Y Lidarty 8t m.

REDGING AND DITCHING MACHINERY

The latear, most extensive, and successful machi-
nery, now in pntllulo ration at Lake Foelno, With
aca. 0y drawings and defalls, nhu'lnl construction, opers-
tion, and econom oy ll ru«-. H. E. A mmt
excellent ang valuable bject. on-
talned (n SCIENTIFIC A Hl( A\ SU l’l"l.l'.)ﬂ'\‘r No
8. Price 10 cents, To be had at this ofice and of all
News Agents,

STEEL CASTINGS.

Solidand llomocruooul Guaranteod tensfle strength
lauluhle substitute for elpn\u-
lroa m ?l-‘.s streneth
kadt -lnuw price tw C TER ITIRL

CAS l\ﬂ CO.. Evelins 82.. M

Bi[eluv Enme

The Cheapest and Beat Portable
Engine offered to the Publle,

Pr'ro. ( ﬂor-e Power... 20
o
. : - . oS
o Eyee . 50
ot e . . B
s e . 0
Price of Stationary Eogines:
Wilhout Bolfers.
4 Horse Power. ....... weres 120
6 . 175
7to R uoroo Power.. - s
12 to . 500

Snnd for mnltnted Circulu
and e List,

H. B, BIGBLOW & C0.,
New Haven, Conn.

FOREIGN PATENTS
THE CENTENNIAL.

There Is no doubt that our Centennial Exposi-
tion will attract to our shores multitudes of repre-
sentative people from all parts of the world, and
they will take home with them many of our best
improvements to introduce {nto their own manu-
factures,

An unusual opportunity will be offered for sell-
ing to these poople such forelgn patents as have
been secured on good American inventions in the
respective countries from which these visitors
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to ocour again, if they do not avall them-
selves of the opportunity of seouring their inven-
tions In forelgn countries at once, 8o as to have
their patents ready to negotiate the coming sum-
mer,

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

Addresa MUNN & CO,,

87 Park Row, New York.
BRANOH OvFICE, cor. F and 7th Sts.,
Wnnhlnglon. D, C.

DATENT I)UIIHLR F(‘(‘F\THIC L()l(\'lCF RIIAKR
Manufactured by THOMAS & ROBINSON, Clncln.
natf, O, Send for Clroulars,

The HOADLEY
PORTABLE STEAM ENGINE,

WiTH
AUTOMATICAL CUT OFF RECULATOR
aAND

BUAND Vs

)
=~
-
~
™
3
~
=)
~
~
S
=
)
e
S
~

SIH

THE BEST .+ MOST ECONOMICAL ENGINE o+

SEND FOR

THE J.G.HOADLEY

LAWRENCE ,MASS

THE

TRADE ENGINE.

Notseloss In ogpnnon —Perfect
in workmasship-all lght parts
Of Cast Bteed

Every Engioe lodicated, snd
Taive corrected to give the Nigh-
sl sttainable resulls,

Warrmsnted superior o say
eemil - purtabie fugine In the
market,

F'r.d for Prics List snd Cir-

unuuun & HencuzL
BOD® M'v'o. Co.,

\hln or lf‘muv Hend yuur -d-

DO YO dress and get sumething thet will briag

WANT you o honorably over L5 a month
MONEY ture. Inventors Unlon, 173 Grees-
wich Btreet, New York

A’ A WEEK 1o Agenta, Uld & \unrﬁ Muie & Veo-
male in their locality. Terms & O THIT Pk,
Address F. O, VICKERY & CO . Angusta, Me

CELEBRATED FOOT LATHES.

Yoot Power Back.gesred Serew
Lathes, Small Hand ln‘! Power Plan
ers for Metal, Small Gear Cuttery,
AR S)ide-resta, Ball Machines for Lathes,
il Foot Scroll Sawa, light and heavy,
Foot Clircular Saws., Jast the
thing for amateurs and srtl
smns, vlnplr\rrv-huc Bend for
luum-ucd Catale

o3 u\l.lﬂ“h Lvonu N.H.

lTHFHlIY RL’GG X BICHARD‘V)\ Man-
ufscturers of Woodworth Planing, ‘l’:vond"
asnd Grooving Machines, Daniel's Plasers, Richsrdson
Patent Improved Tenon Mschines, Mortising, Mould-
fng. and Re-Saw Machines, snd Wood-Working Ma-
chinery Fuanuy, 26 Sallsbury Street Wnt«m Maas,
(Bhop formerly occuplzd by R. BALL &
L. B, WITHREESY, . 3. XUGE. . X. IICI.AID.OI

\7 ELOCIPEDE CAHR[AG&, OF L, rcur (‘O\-
struction, fast speed. Worked by hand er

also by foot treadies. [livatrated in \LIL\HH( \)IE-

RICAN SUPPLEMENT So. 5. To be bad at this ofice
and of all news agents, Pﬂcc 0 (cnu.

MACHINERY.

IRON & WOOD WOREING MACHINEEY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, FULLEYS, COUPLINGS, BELTING, &
#c. Bend for [llustratea Catalogue and Price List.

GEORGE PLACE,
131 Chambers & 108 Resde 842 N. Y. Clty.

All vizes aslow prices.

Mumn & Co's. Patent Ofices.

Established 1846.

Lhe Oldest Agencyz;Soliciting Patents
in the United States

TWENTY.NINE YEARS EXPERIENCE,

MORE PATENTS have bwen secured through
this agency, at home and abrosd, than through any other tn
the workd.

They employ as their sasistants a corps of the most ex-
perienced men as oxaminers, specification writers and
draftsmen that can be found, many of whom bsve been s2
locted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have awailed
themselves of Munn & Co.'s services In examining their in-
ventions, and procuring their patents,

MUNN & CO, in connection with the publicstion of the
ScrexTivio AMERICAN, continune to examine inventions,
confer with inventors, prepare dmwings, specifications. and
assignmentsattend to fillng applications in the Patent Oftice,
paying the government fees, and watch cacn case step by
step while pending before the examiner. This is done
through their branch office, corner F and Tth streots, Wash.
ington. They also prepare and filo caveats, procure design
patents, trademarks, and reissues, attend to refected cases
(prepared by the inventor or other sttorneys), procure copy-
rights, attend to Interferences, give written oplnions on
matters of infringement, furnish coples of patents, and, in
fact, attend to every branch of patent business both in this
and in forelgn countries.

A special notice Is made in the ScresTirie Auvzzicax of
all Inventions patented through this Agency, with the name
and residence of the patentee. Patents are often sold, In
part or whole, to persons attracted to the invention by such
notice.

Patents obtalned in Canada, England, France, Belginm,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonles, and all other countries where patents are
granted at prices greatly reduced from formermtes.  Send
for pamphlet pertaining specially to forelgn patents which
states the cost, timo granted, and the requirement for each

country

Coplea of Fatents,

Persons deslring any patent issued frowm 1586 to Novem
ber 26, 1587, can be supplied with officlal coples st a rea
sonable coet, tho price depending upon the exteat of draw-
logs and length of specifications,

Any patent lssued atnce November 87, 1567, at which
tume tho Patent Offlco commenced printing the drawine
and specifications,may bo had by romitting to this office $1

A copy of the clalms of any patent lasued sinco 1536 wil
be furnished for 81,

hen ordering coples, ploase 0 remit for the same a8
sbove, and state name of p v, ie ort tion, and
dato o1 patent,

A pamphlet containing the laws and full directions for
obtaining United States patents sent frve. A bandsomely
pound Reference Book, gilt edges, contains 140 pages and
many engravings and tables mportant to every patentes
and mechanie, and s & useful handbook of returenoe tor w¥-
erybody. Price 3 centa, malled free.  Adaress

MUNN & Co0,,
Publishers SCIENTIFIC AMERICAN
87 Park Row, N, ¥,

Braxcn Ovrioe—Corner ¥ atid 7th Stroets,
Washington D, 0.

— e
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carly a2 Friday morning to appear in next {asic,

The Tanite Co.,

STROUDSBURG, PA.
EMERYWHEELS&.GRIN DERS
ug.lumwa

W, 4 luuuvo"-' 3
. auu orks A

; ‘éas‘r:ﬁu N.C.; Middieton Bros.,
Brosa & Sweeney, .\uhﬂ{lc.

Geo S N, Schrooder S1., Balt ; Blac

Oo lel:ué:ht 1E.T. Keazedy & Co., st John..\.ll

ASSENGER ELEVATOR

FOR SALE. o
Passeager Elovators, o com e
e %.hmc'nnn ro'r'ono of our Water Eren
tors, mn be sold clu&to n“ ope wanting such &
Msn t Water Berators
r .
nx-cun“om Place, New York,

Carbon Polats, Indispensable for
Ty Wheels, Grindston ened Steel
Drilifng, ln:,)!ouldln
DICKINSON 64 Nassau St,, N

and m
fnﬂ
Plpcr mm:r Rollen

sud Sawing Stone.

1he six
shall
rrodace the larcest from
1 of RUBY 2o HA
potatoen. Pryce of each, $1.00 perib,
CENTENNIAL PREMIUMS.
S150 to be awarded for the best
One each, of pota-
ood by ue since 1967
850 for tbe best and mwoat prom-
wing seedl raised Lthis year from
Pﬂuln“‘ybﬂdln-‘ Potate
Seed. The collections for -bxh
——ithe last two premsiums of $200 are
11 e exuidited at the Centennial Exhibition,
ﬁ-@ht m October, and pretaiuns wll be
19 their mmllm ¥For conditions and full
r cirenlar, mailed iree toall
irated Seed ¢ winlogue & Amateur’s
wer & Kll!h-- Garden m*ua. 33 et

eana Ahridged Onta-
Lagas of Garden, Fietd and F
l-llg‘mnun'-d mafled 10

& descriptive st of all th
doond. with many other desirable wu Aho moch aseful
informati & upen their eultivation. 32 pages, 10 centa

B. K. BLISS & SONS,
.0, Box No.5712. 31 Barclay S5t..N. ¥,
Pringle’s Hybridized Potato Seeds in pkiaof 35 seeds Se,

ORD WELLINGTON was one of four engines

of stmilar cesign, which wers manufactured In

213 abd 1513, st Leods, Eog and, and claimed to be the
it commercially saccesaful locomotives used on AbY
rallway, ruaping for many )nu from the Middieton
Col eries 10 Loeods, dn-lnx Jirty conl WAgOns, &t &
speed of 3.2 wiles per hour, A stercoscope pleture of this
oot ve will be nnl o#t pald, on receipt of Z cu
ublished by L. L. HITLOCK, Corr

quantit

¢l
10 % it

Scientific Jmerican.

[MaArcH 18, 1856

ROOTS FORCE BLAST BLOWER.

FIRST PREMIUM AWARDED
AT PARIS &VIENNA.

THOUSANDS IN USE BOTH

INTHIS COUNTRY & EUROPL.

SPEED ONLY 1000250 REV. ren MIN.
SAVES HALF-:POWER uscoev FAN.

PH &FM.ROOTS MFRS.CONNERSVILLE IND.
S.STOWNSEND 3I.LIBERTY ST.N.Y.GEN:AGT.

Those aro the Lest
and most cconomical
goods; lmpervious to
dampoess, beat and
cold Send for sam
ples to B E HALE
] o

Iron Planer,

Second Hand—will plane 41 Inches wide and 11X IN‘(
Jong; welght about 12,000 Ibs. Price §500. Also, s num-
ber of SECOND HAND LATHES, In good condition.
Address

Niles Tool Works,
Hamilton Ohio.

\HHH\

REYNOLDS & CO.,

145 EAST ST., NEW HAVEN, CT.,

MANUFACTURE
Irozm and Steel Set Screws, Round o H
ﬂnd; and wi; Plano, Knodb. and Loc!
Screw Boits, Bolt Ends,

; Machine,
lhnh Nuts, Wnben eu of cvery deacription.
Send for Price List

The sundu-d—Best Stock—Finest Finish,

MANUTACTURED ONLY BY

~ DAMPER A¥D LEVER
asoviarons BB BT oitkionoss.
MURRILL & KEIZER. 44 Hollldny St.,Balt.

1 ¢ Cata f B .
B U | LD E R S [ petioataiago

- Pope’s'i.athe.

Address JOHN A. LOKDLING § SONS, Manufactur.

ers, mmon N. J., or 117 Libderty K.. New York.
s and Rope for conveylng power long distances,

Whee
Send for Circular

DITCHING AND EXCAVATION.

Machines from two horse power upward—digging all
sizes and depths—saving from %00 to 700 per cent—aim-
pie, easily worked and ke x ln order, For Clreulars,
sddress RANDOLPH BR PF. O. Box 22w, or 11
Broadway, New York.

Lathe - - - -« - e e w- ey oS00
Foot Power or Pul]eys « - - - - - 600
Seroll Saw - - - - - b5.00
POFPE M'F'G CO., 45 Hllh 8(.. Boston,
Muass, 20" Send for circular,
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TO ILLUSTRATE AND DESCRIDE the many
Interesting themes and objoots presented in the
GREAT CENTENNIAL INTERNATION AL BXPOSITION
Or 1570, and also 1o meet the wants of that large
olass of readers who desire an incressed supply
of Scientific Izformation, particulariy of the
moro Technical and Detalled charactor, wo shall
Ue & SPRECIAL PURLICATION, entitied the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centonnial year of
1878, and, porhaps, permanently thereafter, Each
number will have sixteen large quarto pages,
Ismued weekly, printed In the best style, uniform
with the BCIENTIFIC AMERICAN, but sopa-
miely paged,

The SCIENTIFICAMERICAN SUPPLEMENT,
in addition to the special matter pertaining to the
International Exposition, will embrace s very
wide range of contenta, covering the most recent
and yaluable papers by eminent writers In ALL
THE PRINCIPAL DEPARTMENTS OF SOLENCE AND
UNEFUL KNOWLEDGE, 10 Wil ;
1o~Chemistry and Metallurgy.
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‘S.~Technology.—New and Useful Inventions

and Discoveries relating to THE ARTS: Improve
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New Machinery, New Processss, New Hecipes, 1
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and most [uteresting Geologiosl 1nvest gations
snd Heporta, and New [Mecuveries
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For 1876.

The Most Popular Scientific Paper in
the World.

TRIRTY-FIRST YRAR.

Only $3.20 & year including Postage.

£ Send 10 cents for Specimen copy.
THE SCIENTIFIC AMERICAN, now In ita Slst
year, enjoys the widest circulation of any weekly
pewspaper of the kind In the world. A new vol-
ume commenced January 1, 1576, Published week
ly. Now is the time to subscribe and to form
clubs.
Tux CosrexTs OF THE SCIENTIFICAMERICAN
embrace the Intest and most Interesting informa-
ton pertaining to the Industrial, Mechanical, and
Sclentific progress of the world; Descriptions,
with beautiful Engravings, of New Inventions,
New Implements, New Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
Arts, i
EVERY NUMBER contains sixteen large quarto
pages, olegantly printed and (llustruted with many
ongmavings. The year's issue contalns 582 large
pages, equal to four thousand book pages, at & cost,
Including postage, of only $3.20 & year to the sub-
saoriber.

Engineers, Mechanios, Telegraphers, Inventors,
Manufacturers, Chemists, Photograpbers, Physl-
olans, Lawyers, Clergymen, Teachers, and People
of all Professions, will find the SCIENTIFIC
AMERICAN most useful and valuable. Its pagee
toom with Intoresting subjects for thought, study,
and conversation, and are an unfalling source of
now and instructive Information. As an Instruo-
tor and Bdueator, the BCIENTIFIC AMERICAN
has noequal. It i promotive of knowledge and
progross (o overy community where it ciroulates,
It should have a prominent place in every House-
hold, Reading-Room, and Libirary.

S Specimen coples sent, prepold, on receipt of
10 centa,
TERMN OF SUBSURIPTIONS - POSTAGE

FALD BY UN,

N\,

One copy Bolentifo Amerioan, one year....

One copy Bolentifio Amerionn, six months. .

One copy Bclentifio American,three months l
One copy Balentific Amerionn and one copy
Solentific Amerioan Supplement, both

for one yoar, post-paid... ... ......... T7.00
One copy Sclentific Amerioan, eoo year,
and one copy Bolence Record........... 5.20

9" Wo make & libersl discoant and give sdvan:

tagoous promiuma to those who form Clubs or

procure Bubscriptions. A beautifully Uluminated

Hubsoription List, also Prospootus aod Hates, sent
ddross
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