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I.PROVED BOILER CLEANER AND KUD EXTRACTOR. 

In the accompanying engraving we illustrate a novel de
vice fer the immediate removal of mud and sediment of all 
kinds, as fast as the same is separated from the water in 
steam boilers. The impurities are thus given no opportuni
ty to deposit or adhere, and all formations of scale or accu
mulations of mud, so destructive to boilers and prejudicial 
to their economical use of fuel, are consequently, as it is 
claimed, prevented, as is the evil of foaming. 
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at any point of the stroke, the point of cut-off being regu-
1ated by the governor, which is claimed to enable the en
gine to maintain a uniform rate of speed, notwithstanding 
variations in load or steam pressure. The valves are of the 
poppet order, and are self-balancing. Cut gears upon the 
:ll.y wheel shaft operate a horizontal shaft beside the engine 
frame, and upon this shaft are cams which raise the valves 
at the beginning of the piston stroke. The length of time 
during which the cams hold the valves open for the admis-
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of excellent workmanship thronghout. For further par
ticulars address the manufacturers as above. 

A. Snake Show _, Calcn,,_. 
" It was early in the morning-not, however, before the 

snakes, which were in a series of wire-covered boxes, were 
awake and lively-that we were shown," says a correspond
ent, " into a stone-:floored room some twenty feet long and 
twelve broad. In the boxes were the strongest and deadli

The illustration represents the device 
applied to a return tubular boiler. A is 
a box or reservoir, located above or upon 
the arch wall of the boiler. In marine 
boilers the reservoir may be suspended 
from the deck frame above. From this 
reservoir three pipes extend; the first 
pipe, B, enters the rear part of the top 
shell of the boiler or generator, and is 
connected with a horizontal pipe, which 
is adjusted a little below the water line. 
At either end of thll horizontal pipe 
is an enlarg� mouth, C, piLrtly sub
merged, but extending a little above the 
surface of the water, the mouths being 
of a diameter to allow several inches 
variation in the water line. The second 
pipe, D, leading from the reservoir, A, 
entel'll the other end of the boiler in si
milar manner, terminating below the 
water surface. Wh�n the boiler is heat
ed, a constant current of water is imme
diately established through the bell 
mouths, C, and pipe, B, filling the re
servoir, A; and, cooling to a certain ex
tent, it returns to the boiler by the pipe, 
D. It will be observed that the up :flow 
pipe is placed about mid way between the 
fire bridge and the back end of the boiler, 
at a point where the water is presuma
bly hottest. On the other hand the 
down :flow pipe enters the front or cooler 
portion of the water; and while the wa 
ter may rise and fall in the boiler to any 
moderate extent, the enlarged mouths, 
C, will constantly maintain a current 
(free from steam)from the surface. As the 
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est snakes in India: pythons, ophio
phagi, cobras, korites, Russell snakes, 
and many others. The Hindoos who 
had charge of them were two slim, wiry, 
little men, nade to the waist, as most of 
their countrymen are. They wore nei
ther gloves nor had any other protec
tion, and had no instrument of any kind 
in the place. After showing the varied 
collection under their care, they pro
ceeded to open the python cage, and one 
of them, putting his head in, seized a 
monster serpent and threw him upon 
the :floor close to our feet. The python 
objected to such treatment, and began 
to hiss, making at the same time a 
vigorous effort to rise. But the snake
keeper was waiting for this, and no 
sooner did that huge, shining back be
gin to curve than the keeper put out 
his hand, and, seizing the creature's 
tail, pulled it back with a jerk. Instant
ly the python was powerless-hissing, 
but unable to move; the more he strug
gled, the more tenaciously did the keep
er hold his tail, explaining meanwhile 
that so long as the reptile was con
trolled in that fashion there was no dan
ger of its doing mischief; then, just as 
its rage was becoming ungovernable, 
the man lifted ,it quickly, and with a 
jerk deposited it in the box. Its com
panion was taken out in a similar man
ner, and slapped. and buffeted till, 
throughout its entire length, some 
twelve feet, it quivered with passion, 
but all to no purpose; it, too, was re

sediment and impurities are chie:fly separated from the water 
by ebullition, in thafpart of the boiler where the horizontal 
pipe,C,is located, they are immediately drawn in by the current 
and canied intI) the reservoir, A; here tbe current, weakened 
by expansion, can support the impurities no longer, and they 
settle in the reservoir, and are retained until blown off 
through the third pipe, E, as seen in the engraving. The 
reservoir may be located at any 
desired point above the level 
of the water line, as most con
venient, and occupies no appre
ciable room. It usually holds 
about three gallons of water. 

The invention has now un
dergone tests for over two 
years, and is claimed to have 
proved its efficiency, numerous 
testimonials from the many 
practical engineers in Canada 
and mill men on the Saginaw 
river, as well as owners of 
steamboats plying on that tur
bid and saline stream, bearing 
witness to that fact. 

For fire box boilers it is well 
adapted, preventing, we are in 
formed, all accumulations of 
sediment in the water legs; 
while after four week's run, no 
sediment has been found in 
the boiler, the old seale mean
time becoming loosened and 
dropping off. The invention is 
applicable to all kinds of boil
ers, single or in batteries. 

Patented August 17, 1875. 

.sion oisteam is regulated from the governor direct; and the 
valve-closing mechanism is so arranged that, no matter at 
what point of the piston stroke the cut-off takes place, it is 
done very rapidly and without shock. In the steam chests 
the upper and lower seats of the steam and exhaust valves 
are placed so near together as to leave only the lelluisite 
area of steam passage between them: thus reducing any Ii-

placed in the cage, and shut up to hiss at its leisure. The fact 
that an ophiophagns is in the Regent's Park Zolllogical Gar
dens, London, rendered the next exhibition more interesting, 
although it may be doubted whether the sudden throwing 
into so small a room of a snake seven feet long was agreea
ble to the visitors. However, there was really no danger, 
for the venomous creature was so completely in its keeper's 

power that we had no occa
sion to fear. One bite frem the 
reptile, and any one of us 
would have been dead in five 
minutes, for it was exception
ally strong and lively; but it 
was no more able to bite us 
than the little mongoose 
caged outside the doo]'. Up 
rose its head, out came its 
slithering tongue, its eyes di
lated, its huge throat swelled, 
and all seemed ready for a 
desperate attack, when the 
keeper struck the reptile's 
mouth with the back of his 
hand, and, before it could 
strike him, had seized it just 
under the head. Then it 
struggled, but only to get 
away-it had met that native 
before, and did not at all 
approve of his treatment. Its 
tongue might move in and 
out as often as it pleased, but 
all to no purpose; and when 
the cage was opened, it slunk 
in." 

.. .., .  
For further particulars address 
James F. Hotchkiss (owner of 

THE medical journals, last THB PUTNAM MACHINE COMPANY'S STEAM ENGINE. spring, pnblished repeatedly 
the formnla for Dr. Ferrier's new remedy for cold in the 
head. As the season for that distressing malady is at hand, we 
print the recipe, which is : Trisnitrate of bismuth 6 drachms, 
pulverized gum arabic 2 drachms, and hydroehlorate of mor
phia 2 grains. This is used as a snuff, creates no pain, and 
causes, says the London Lancet, the entire disappearance of 
the symptoms ill a few hours. 

the patent), Bay City, Mich. Patent for Can'l.d I sale. 
. � ... 

THE PUTlfAK KACmlfB COKPAIrY'S STEAK ElfGlNE. 

The engine represented in the accompanying engraving 
was exhibited at the Centennial by the Putnam Machine 
Company, of Fitchburg, Mass. It is so constructed that the 
Iteam is admitted to the cylinde]' at full boiler pressure and 

ability to derangement from a difference in the expansion of 
the parts. By the removal of one cover, each valve may be 
withdrawn without separating the valves from the valve 
stem. The working parts of the valve mechanism are of 
hardened steel. The frame of the engine is truncated, and 
provision is made so that the pillow block can be changed 
to either side of the bed. The engine at the Centennial was 
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soon as possible. At the same time they will, in so doing, 
greatly favor the publishers, as the latter are thus enabled 
to form proper estima.tes as to the magnitude of the edition 
which it will be necessary to print at the commencement of 
the year. The rates of subscription to either journal or to 
both combined remain as heretofore. 

The SCIENTIFIC AMERICAN SUPPLEMENT, we would here 
talte occasion to state, was started, as its prospectus intima
ted, partly as an experiment, and without definite intention 
on tHe plCrt of the publishers regarding its continuance after 
the prel:lent Centennial year. The success which it has en' 
countered has, however, been so genuine, and the circulation 
which it has achieved so greatly beyond our anticipations, 
that it has been decided to continue its publication. As to 
the preparation and plans which we have in hand for ren
dering both SCIENT[FTC AMERICAN and SUPPLEMENT indis
pensable to workers in every branch of art, of industry, and 
of Science, the reader will find them fully detailed in our 
announcements on the advertising pages of this issue. 

Those who have taken the papers through newsdealers 
are recommended to continue to do so, a.nd those in tIle habit 
of procuring their papers weekly from the stands will find 
them there as of old ; and those who neither subscribe for 
nor buy the SCIENTIFIC AMERICAN nor its SUPPLEMEN'r may 
peruse them both on file in any working men's reading room 
in the country, or in the library of any institution of learning 
in the world. 

A handsome subscription list will be sent as usual on ap· 
plication by tllose desiring to form clubs. 

PROSPECTS OF AERONAUTICS. 

Though failure more or less signal and complete has been 
the fate of every attempt thus far made to navigate the air 
by mechanical devices, the problem has by no means been 
given up as hopeless. Better still, sufficient progress has 
been made of late toward a right understanding of the con
ditions and requirements of flight to justify the belief that 
the obstacles to be overcome are purely mechanical, and sure, 
sooner or later, to be successfully surmounted. The long 
sustained flight of birds sufficiently demonstrates the possi
bility of propelling heavy objects at great speed through the 
air by a purely mechanical apparatus: while the small 
amount of food which birds require for the generation of 
the energy expended in flight proves that only a moderate 
aQlount of force, rightly applied, is required for that sort of 
work. 

The problems to be solved before aerial navigation takes 
its place among human achievements are consequently 
these two· the invention of an apparatus to accomplish the 
work of the bird's wings and tail, and an engine capable of 
developing great power with comparatively little weight of 
machinery and fuel. For the purpose of navigation, the 
flying ship must be, however, like the bird, heavy in com
parison with air, that it may not be at the mercy of every 
gnst of wind; and it must be strong enough to withstand the 
pressure of strong gales or, what is' equivalent, the resist
ance due to rapid motion. Hence it is evident that, what. 
ever it may be the successful air ship will not be and will 
not contain a gas bag. For the practical navigation of the 
air, the balloon is and will ever be a delusion and a snare ; 
and the general recognition of this truth by intelligent 
workers in this field is one of the most encouraging features 
of modern aeronautics. 

It is quite possible that aerial rafts, supported by balloons, 
may sometimes be useful in regions favored with winds 
which blow steadily in a fixed direction for months at a 
time; but in ordinary climates, they cannot but be as useless 
for commercial purposes as log rafts in a sea everywhere as 
vexed by conflicting currents as Hell Gate was in its worst 
days. A self·propelling vessel supported by a balloon 
would be little. if any, better. No balloon light enough to 
sustain such a vessel could begin to withstand the pressure 
it would meet in stemming or crossing the current of a mod· 
erate wind, or in being nriven through still air at the rate 
of twenty or thirty miles an hour: and unless it can do this 
and much more, it is out of the quel!ltion for practical navi. 
nation. 

After many experiments and no small amount of costly in
vestigation, the Aeronautical Society of Great Britain, so 
long presided over by the Duke of Argyll, has pronounced 
decisively against the balloon as incapable of being made 
useful for the purpose of locomotion, except in the way of 
waftage; and in a recent report, the secretary of the society: 
declares that the sole improvement of which the balloon is 
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capable is the invention of some means to secure its ascent 
and descent without the expenditure of gas or ballast. 

Suppose we have, for example, a balloon so weighted that 
it would float on the discharge of 85 lbs. of ballast, or on 
receiving an additional thousand cubic filet of gas. It is 
plain that, if some mechanical means (say a screw acting 
vertically) were added, capable of exerting a lifting force of 
85 lbs. more than its own weight-a light two horse power 
would drive it-the voyager would be able to rise without 
discharging ballast, or sink without discharging gas; and so 
be able to avoid obstacles while drifting over the surface, or 
to rise above adverse currents to such as might be more fa
vorablcl. 

But for the purposes of real aerial navigation, such drift· 
ing is wholly inadequate. The work to be accomplished is 
not the floating of a relatively light body in more or less fa
vorable air currents, but the propulsion of a heavy body 
with a force sufficient to oyercome all aerial resistance, and 
with velocity enough to make the inevitable driftage rela
tively unimportant. 

This has not yet been achieved, though the efforts toward 
it hllove shown some very encouraging results. Certain ex
periments made at the expense of the Aeronautical Society, 
to determine the exact lifting pressure of air currents 
against a plane inclined at different angles, obtained results 
which are especially promising. The plane used was a 
steel plate a foot square, and the substitute for wind or the 
resistance, occasioned by the passage of a body at high speed 
thrQugh the air, was the llast of a powerful fan blower. 
Placed at right angles to this blast, the pressure on the plate 
was 8t lbs., indicating a wind velocity of about twenty-five 
miles an hour. Inclined at an angle of 15°, the plate received 
a direct pressure of only one third of a' pound, while the 
lifting pressure amounted to It lbs. In other words, a 
plane of 1 square foot, held at an angle of 15° against a cur
rent of air having the velocity of twenty-five miles an hour, 
will carry four times as much weight as it meets resistance. 
A less angle than 15° could not be tried, owing to some ob
struction to the action of the apparatus. The experiments 
showed, however, that the ratio of the lift to the thrust 
greatly increased as the inclination of the plane diminished, 
and also that the lifting power of the current, per square 
foot of plane, increased with the extension of the sustain· 
ing surface, probably on the same principle that makes a 
large sail on a ship so much more efficient than an equal 
area of small sails. 

'rhe chief thing that remains to be done for the success 
ful solution of the problem of flight is therefore this: 
To drive a sufficiently broad-bottomed car, say from forty 
to sixty miles an hour, by means of apparatus acting on the 
air. With this velocity the resistance of the air would sup. 
port the car, at the cost of a relatively small part of the 
driving force. A number of experiments have been made 
in this direction. perhaps the nearest to success being one 
in which a small engine drove a plane, carrying, with its 
weight, a load of 2141bs. around a circular course (planked) 
at the rate of twelve miles an hour, by means of two wheels 
working in air and having a driving surface of 60 square 
feet. A speed three times as great would have been re
quired to lift the apparatus from the ground. 

Other experiments have shown that, by direct acting ver
tical screws, a constant force of three horse power will sup
port 100 lbs.; and inasmuch as a one horse power engine has 
been made weighing no more than 18 lbs., the possibility of 
an engine's lifting itself in that way is clear. In another 
experiment made to ascertain what lifting power could be 
got from planes moving in horizontal orbits, an engine 
weighing 186 lbs. was prove capable, under very unfa
vorable conditions, of lifting itself with 40 lbs. additional 
weight. 

If the results obtained by the fan blast and inclined 
plane are to be depended on, an engine used for propulsion 
ought to succeed even better than those employed direct in 
lifting. 

.... . . . 
ENGLISB DEALINGS WITH FOOD ADULTERATIONS. 

If there is any one subject on which the British public is 
extremely sensitive, it is the quality and purity of its food 
and drink. No country, we believe, has such stringent Ie· 
gislative enactments against adulterations; and the legal 
formalities fer their enforcement are made so few and sim
ple that the aggrieved consumers now waste no time in 
vain denunciations, but summon the offending grocer or 
butterman forthwith before the nearest magistrate to an
swer for the fraud. 

An excellent instance. showing how persistently warfare 
against spurious materials is waged, is found in attacks now 
being made in England on artificial butter. It is a well 
known fact that, until recently, attempts to produce even a 
moderately palatable artificial butter have failed; and 801· 
though the product has been made of fair savor while fresh, 
a day or two's keeping has turned it into mere tallow. In 
England, however, the fraud has not ended at this. Con
scienceless individuals have sold as butter, it is said, horri 
ble concoctions of old lubricating tallow, and even old tallow 
candles minus the wicks, which an official analyst describes 
as "supplied to the poor in the last stages of rottenness." 
One factory was detetied making this delectable product at 
the rate of two tnns a day. This and many other like cases 
being well known, it is but natural that the British public 
should cordially detest" grease butter." The London Oro. 
C6'1' has lately printed long rllports of trials of sellers of the 
adulterated material; and to show how rigidly the penal
ties against the adulterations are enforced, we note that a re
tailer who purchased grease butter, innocently supposing it 
to be genuine cream butter, and who sold it to a customer as 
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the latter, was nevertheless fined *50, and further proceed
ings were ordered to be taken against the wholesale merchant 
from whom he obtained his supply. 

We have freqnently remarked this same severe dealing 
in England with every,other species of food fraud. At the 
same time, no one need remain in ignorance as to what con
stitutes fraud, because the parliamentary reports on the 
subject, even in respect to tobacco and other unnecessary 
luxuries not classified as food, contain reliable and filiI in· 
formation relating thereto. The whole matter is a sugges
tive one for us in this country. Here a prosecution of a re' 
tailer by a private citizen, because of the. former selling fib. 
of grease for lIb. genuine butter,as in the above cited instance, 
wollld be considered extraordinary. Oor main reliance for 
protection is in the vigilance of health boards, whose juris
diction is local and limited in authority. Hence, in most 
cities, we may look in vain for either frequent prosecutions 

mula is N H .. 6 (NOs) 2 (C8 HI) (N Hs,), which is equivalent 
by contraction to CIS Hn O,s Ns, the formula for aurantia. 

The latter formula only shows the ultimate som total of 
atoms, and not the nature of the compound, which is shown 
in the former formulm: but it is well known that the same 
nomber of atoms can be combined in various ways, produ
cing compounds of the sameuHimate composition, although 
they differ in all their chemical and physical properties, so 
that the simplest formulm cannot always be trusted as the 
trne one. 

We give these details to show to the uninitiated that the 
apparently unnecessary long chemical names, often used in 
these days, are not a mere fancy of the chemists, but are 
based on elementary principles, combined according to a 
well considered practical system 

... 11. 
SILElfCE UD HASTE AT DIlflfER. 

or reportStof adulterations prepared under oflicial aWlpices, There is probably not one among the readers of this paper 
although the possibility of such reports being compiled is who would not assent to the general proposition that habit
plainly indicated by the admirable yearly work of the Massa- ual ha'Jte in eating is hurtful to digestion. Everybody knows 
chusetts State Board of Health. Reports, however, can that food hurriedly eaten is very likely to be insufliciently 
merely warn us of evils in the shape of food adulterations, masticated, and not properly mixed with those salivary se
under which we shall probably continue to soffer until pen, cretions which are essential to the perfect digestion of many 
altil's are enforced, as rigidly here as they are in England, kinds of food, particularly breadstuffs and other starohy 
against each and every retailer who wittingly or unwitting- preparations. Everybody knows, further, that food hastily 
ly sells a spurious article. swallowed is very apt to carry with it more air than is good. 

• ••• • for the stomach. Each bolus fills the bore of the Qlsophagus, 
WlIAT OW YOU KIGHT DO WITH THE GREAT FUlfeH -anet pushes before it all the air that tube contains; the suc-

STATUE. eessive chafges fill the stomach to distention, often paraly-
Some time ago a number of enthusiastic Frenchmen, ad· zing its action for a time, and always favoring fermentation 

mirers of the United States, conceived the idea of present- of the food rather than its proper solution. All this, and 
ing some monument to the people of this country, in �m- much more of equal physiological importance, is well known 
memoration of the ancient friendship of the two republics. to every intelligent reader, and we may safely assume that 
Meetings were held in Paris, a subscription list was opened, all our readers belong to that class. 
�nd finally it was decided that the monument shollld be an It is therefore no ea.IIy task which a fair correspondent has 
immense statue, over 200 feet high, to be erected on Bedloe's set us in a well written communication just received. The 
Island, New:york Harbor. The design is "Liberty IDumin- gentlemen of her family. she tells U9, have long been sub
ing the World;" and in harmony therewith, the hand of the scribers to the SCIlI:NTIFIC AMERICAN, and they hold its 
figure holds a torch with a gilded flame, while at night a utterances in high esteem. Consequently she appeals to us 
halo of electric light surrounds the head, so that the statul' to read them a lesson on the evils of hasty eating, hoping 
becomes a Ughthouse. M. Barthpldi, a celebrated French that our advice will be heeded, to the benefit of their health 
sculptor, was commissioned to execute the work, and his and the material enhaucement of her enjoyment of the din
operations have progressed as far as the completion of one ner hour. 
hand and fore arm, at present erected in the Centennial She writes: "It has become the custom of our gentleJ!len 
grounds. Now, however. there is a hitch in the money to devour a newspaper with their breakfast, which, being 
matter; and unless' the citizens of New York manifest a light, we must permit; but when the meal of the day, din
greater interest in the enterprise than they have hitherto ner, is eaten, it is surely as unwholesome as it is disagreeable 
done. it is feared that the project will meet the fate of the to all present to have the head of the house sit with absorbed 
proposed colossal Washington monument, the corner stone of look, eating as if for a wager, and impatiently watching the 
which was laid byGovernorYoong,in this city with impres- servant hand around and clear away the dishes. I am one 
sive ceremonies some thirty years ago, but of which even the of five suffering wives, who never eat our dinner without 
site is almost forgotten. It appears that it has been left to feeling that we are taking time from some business which 
the people of New York to erect the pedestal and also to our husbands long to return to. We have therefore resolved 
pay part of the expense of making the statue; but probably to appeal to you to address from your editorial chair these 
for the reasons that our harbor is already brilliantly lighted, men who are seeking dyspepsia and making our tempers 
and that a statue for ornamental purposes is not particularly sour by the trying ordeal of dinner." 
needed among the shipping, and that the sum to be subscribed If any word of ours could arrest so suicidal a course on 
is quite large, our citizens have thus far failed to respond the part of any of our readers, our petitioners may be sure 
to the call upon their purses. Meanwhile, in Philadelphia that it would be spoken with all emphasis. But here's the 
it has been proposed that, if New York thus virtually declines rnb: the evil complained of is in many eases one of habit, 
the gift, Philadelphia shall secure it for her inland har- and not amenable to correction through reason ; in more 
bor. eases, probably, it'is one of necessity, under conditions for 

We are not among those who favor letting the project die which the offende; is not morally responsible; very rarely, 
or be transferred to our sister city for want of pecuniary we fear, is it the result of deficient or defective information. 
help here, first, hi. consideration of the donors' munificence, And since we know nothing of the circumstances of the 
and second, because New York is rather deficient in works present case, any suggestion we may make must necessarily 
of art, and therefore the more we can get of them the bet- be of the most general character, as likely to miss as to hit. 
ter. 'Ve think, however, that a much soperior site to the low- For example, we might enlarge upon the horrors of dys
lying island might be selected, and that, if a proper situa- pepsia, its disastrous influence upon character, its power to 
tion were ch�sen, our citizens would view' the matter much acidify and eclipse all the sweetness and light of living. 
more favorably. Our idea is that the Battery is the place even where it does not put an end to life outright: only to 
for the statue, and we would erect it there in lieu of on the receive the crnshing reply from five, or five thousand, suffer-
place assigned to it. ing husbands: "We know all that, probably as well as you 

• ••• • do. But how can we help ourselves? If we were indepen-
AX.OlVI11l1lfITRODIPKElfYLAXllf. dent of the duties and responsibilities of active life, we 

This remarkable compound, the chemical name of which might, and certainly would, very gladly eat our dinners with 
is rather long, but scientifically correct, is manufactured in leisurely enjoyment; bllt the demand upon our time and 
Switzerland; and it was, in the year 1874, introduced into thoughts are such that we cannot do as we would ; we are 
trade, for dyeing silk and wool with a most magnificent parts of a great machine, and are driven to sacrifice our pleo.s· 
orange color. But it produced the most alarming poisonous nrc, our health, may be: and possibly, what we regret still 
symptoms among the workmen who handled it; the use was more, the good temper of our wives, because of the rights 
therefore soon discontinued, and the manufacture aban- and requirements of those with whom we have to do busi
doned. Dr. C. A. Martins, director of the Berlin anilin man- ness." 
ufactory, found that the poisonous properties were not con- This i(very largely the case where dinner is eaten before 
stantly inherent in the pure article, and that they were due the daV's work i'J done. And when it comes in the evening, 
either to impurities or to certain methods of manufacture ; physical fatigue and nervous exhaustion from the conflicts 
and he succeeded in making a harmless ammoniumhexani- of the day are not unseldom equally fatal to the social en 
trodiphenylamid, which is now sold under the more conve- joyment of dinner. It is easy to say that men should lay 
nient name of aurantia. The longer name is, however, the aside their busiuess schemes and anxieties at such a time, 
proper one, as it gives the chemical composition and deriva- and we admit that it is both the moral and the physiologi
tion, which, for th.e benefit of non-chemical readers, we will cal duty of men to try to do so : still men, as a role, have 
now explain. not yet reached a stage of moral development at which duty 

Amin is a derivation of ammonium, the formula of the perceived is equivalent to duty done. When the penalty 
latter being N HI, while that of o.min is N Hs. This base, for wrong· doing is apt to be indefinitely deferred, as in the 
combined with phenylic acid, or rather with phenyl alcohol, case of silent and hasty eating, and when the reward for 
C8 HI (OR), forms phenylamin, C. HI (NHs), which is sold right-doing is not always immediately apparent, right-doing 
under the name of anilin, C8 H. N. Diphenylamin contains is likely to depend upon incidental conditions; and here the 
two molecules of phenyl, and is represented by the formula trnth compels us to observe that the ladies are often quite 
2 (C. HI) (N HI)' Nitro-diphenylamin is a combination of the as much to blame as the gentlemen for the unsocial and 
latter substance (as a base) with nitric acid, the formula be- unsanitary habits of eating which the latter so frequently 
ing NO., 2 (C8 HI) (N H.). Heza means six ; and six mole- acquire. 
cules of nitric acid can be combined with the base, as the For our own part, we approve of the moming paper at 
latter is a hexad, with the formula : 6 (N Os) 2 (C8 HI) (N H.). breakfast. Generally it is the only means of securing de
This is the heX&Ilitrodiphenylamin: and finally, this sub- liberate eating at that hour. It is easy enough for those who 
stance being an acid salt, it is neutralized with ammonium, have little to do to enjoy a social breakfas, at ten or eleven 
making an ammoniumnitrodipheny1amin, of which the for- o'clock in, the morning; but earlier-and especially if the bat. 
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tIe of business is to follow at once-humanity is not social, 
and conversation, except with regard to the morning's news, 
is all but impossible. The morning paper therefore is in 
most cases not only a sanitary brake upon the jaws at break
fast, but a real blessing to the family as well as to the read-
er's stomach. 

. 

At the midday meal, businl'ss is pressing and time brief. 
As a rnle, whatever a business man eats at such a time must 
be taken hurriedly. The effect is bad, it is trne: but it is a 
choice of evils, either to eat quickly or go without. For 
this reason it is, whenever possible, the costom to take the 
main meal of the day after the business hours are over. It 
is with reference to this meal, we take it, that the just pro
test against haste and silence has been uttered. 

The pestilent heresy, moral as well as sanitary, that it is 
unbecoming an immortal being to enjoy his dinner is well 
nigh extinct; we trnst the once prevalent insanity of self
immolation upon the altar of bUMiness push and worry is al
so dying out. Active men are learning that the human ma
chine can be run to death; that moderation pays best in the 
long ron; and that no time is more wicked1y wasted than 
that which is unduly saved ('I) from the hours of rest and 
re-creation-including in the latter the dinner hour. In the 
scientific code of conduct, deliberate and enjoyable eating is 
one of the fundamental virtues. It ranks with justice in 
the moral code. It is a virtue, toe, which can be, and ought 
to be, cultivated by all, most of all by those who are doing 
the world's best work. 

But, generally speaking, it is a virtue, the cuitivation of 
which calls for effort on the part of the ladies as well as 
self-restraint on the part of the gentlemen. No sensible 
man will willingly hurry through a meal when he is keenly 
enjoying the food and its accompaniments; and it depends 
chiefly upon the ladies to secure such conditions at the fami
ly table. How they can do so, it is not for us to say. There 
can be no general rule for their attainment any more than a 
single specific for all diseases. The special conditions and 
requirements of each household and the idiosyncracies of 
its members must chiefiy determine the course to be pur
sued. 

There is one point, however, a very important point, 
which ladies very often overlook. It is this: Civilization 
and hunger are incompatible. All the virtues and graces of 
of humanity-eertainly· of male humanity-fiy before an 
empty stomach. It may be possible for a man to be hungry 
and amiable at the same time, but it is not safe for any wife 
to presume upon so unlikely an occurrence habitually. Ig
norance of their physiological trnth has been the ruin of 
many an otherwise happy household. And we may set it 
down from both observations and experiences-premising 
that our experience in this respect has been exceptionally 
happy-that prepandial discretion is the severest test of B 
good wife. Just before dinner is the worst possible time to 
bother a husband with questions or complaints, or even 
with efforts to be aggressively agreeable. There is the 
time above all others when social silence should grace 
the home, and make it seem to the tired man the most de· 
Ughtful and restful p1aee on earth. Half an hour of quiet 
just then is the best possible preparation for the social en· 
joyment of the coming meal, for then the nervous tenBion 
and mental strain of business care and anxiety can be grad
ually relaxed, and the entire system brought into conditions 
for enjoying food and the amenities of social life. Yet how 
frequently does the wife choose that particular time to speak 
of her own trials and troubles, the misconduct of servants or 
children, the petty requirements of the household, or other 
things trivial or disagreeable, and then marvel that her 
husband's temper is not so sweet as it ought to be J The 
offense is worse even than introduction of such topics at 
meal time. 

Another physiological fact is often overlooked by well 
meaning wives who have to complain of the husband's 
haste or taciturnity at table : that is, the softening infioence 
of a little savory and easily assimilated food to begin with, 
something calculated to alloy the irritant cravings of hun
ger while stimulating the appetite: this especially when the 
gentlemen are mentally or physically exhausted by the la
bors of the day. At such times soup is even more condu· 
cive to sociability than wine. 

This is perhaps not at all what our correspondent asked 
for, still it seems to us the most practicable way to cure 
the evil complained of. The kindness, tact, and skill of the 
ladies before and during dinner can, in our opinion, do in
finitely more to correct their husbands' unphysiological ha· 
bits in eating than any amount of scientific disquisition. 
Let the ladies recognize the physiological conditions of the 
offence and the offenders, and-while trying to prevent or 
correct them-study to make the dinner hour so agreeable 
that their husbands will not be in haste to have it over. and 
the desired reform will most probably come as a natoral 
consequence, if any reform is possible. 

•• 1 •• 
HOT WATERPROOF CEMENT.-The following is a valuable 

cement which, if properly applied, will be insoluble even in 
boiling water: Gelatin, 5 parts; soluble acid chromate of 
lime, 1 part. Cover the broken edges with this, press light. 
ly together, and expose to the sunlight : the effect of the lat
ter being to rendet'the compound insoluble. 

•• 1 •• 
A HARMLESS glaze for earthenware, destined to replace 

the lead glazes hitherto employed, has lately been devised 
by M. Constantin. One recipe is 100 parts silicate of soda; 
15 powdered quartz, and 25 Meudon chalk. Another is the 
same with the addition of 10 parts of borax. The articles 
glazed can be colored by copper for green, and manganese 
for brown. 
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OW KAClIID FOB PBIlfTIIG COLORED PAPER. 

The annexed engraving represents a new apparatus lor 
printing colored paper, devised by M. Flintsch, the engra
ving of which we extract from the Reooe IndU8trieUe. The 
paper is led from the roll, a, Fig. 1, above and below guide 
rollers, b, c, and Il, and thence to a felted roller, e, where it 
receives the color from the printing roller, f. The paint is 
held in a reservoir, g, and the paper 
passes over the roller, h, while the 
color is uniformly distributed by the 
fixed brushes, j, and movable bl'Wlhes, 
i. The paper is then led over a guide 
roller, 8 ;  and as soon as one of the 
sockets attached to the inclined chain 
engages one of the bars of wood placed 
in the box, t, the paper is looped over 
the bar, and is thus carried upward by 
the moving chain. On reaching the 
summit of the incliued plane, the bar 
passes to a horizontal chain which 
moves very slowly forward. The pa
per, lastly, reaches a pair of cylinders 
(shown on the right of Fig. 2, which 
is a general view of the whole appa
ratus), on one of which it is rolled. 

. .... 
(lhlorlde ot: Lead Dl.lnt:eetant. 

The London Laneetdirects attention 
to the value of chloride of lead as a 
deodorizer. The manner of its use is 
to dissolve half a drachm of the ni-
trate in a pint of boiling water, and pour this solution into 
a bucket of water in which two drachma of sodic chloride 
(common salt) have been dissolved. After chemical action 
has taken place, the clear supernatant liquid is an odorless 
saturated solution . of chloride of lead. U this solution be 
thrown into a sin1('-or vaUlt from Hme to time, the disagree
able odors will soon be destroyed. A ship's bilge was com
pletely disinfected in this way by simply dissolving half an 
ounce of nitrate of lead in boiling water, and pouring it into 
the bilge water, which itself supplied 'the neceSsary BOdic 
chloride. Cloths wet with this solo.tion, and hung in fever 
and accident wards of hospitals, are said to keep the atmo
sphere sweet and healthy. 

• •  1 • •  
A OW STEAl[ GOVEBNOB. 

Mr. John K. True, of San Francisco, Cal. , has patented 
through the Scientific American Patent Agency, September 

19, 1876, an improved steam governor, an engraving of 
which is given herewith. A is the chest containing the 
throttle valve, B, admitting steam to the valve chest of the 
engine to be rego.latsd. D is the small engine for working 
the valve, B, which is connected to the piston rod, E. F is 
the valve to the small engine, the rod of which is coupled 
to the governor, G; so that when the ' balls of the governor 
rise by increase of speed, valve, F, will descend, and admit 
steam in the upper end of engine, D, which will close the 

Jell.tlfle �mlrieJ •• 
ialve, B ;  and when the balls fall, i t  will admit s team  to 
the lower end and raise the valve, B. The spring, H, on the 
rod 01 valve, F, balances the weight of the valve. The 
valve, F, can be set for high or low speed by the adjustable 
coupling, I. J is the exhaust pipe for engine, D. It is pro
posed to construct the valve, F, so that both steam ports 
will be a little open when both exhausts are closed, and thus 
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the piston will be prevented from making full strokes , and 
when the opening of one steam port is slightly increased by 
the movement of the valve, the opposite exhaust will be 
slightly opened, to allow a little movement of the piston. 

.. .  u .. 
The (lhee.e Indu_ry. 

Our English cousins are still unhappy over the immense 
importation of cheese from the United States. Their agri
cultural journals are still scolding the farmers. for making 
an inferior article, and thus allowing our factory-made 
cheese to supply the English market. The London Grocer, 
in referring to a meeting just held by the cheese makers, 
states that an association was formed, called the British 
Dairy Farmers' Association, to which the editor alludes as 
follows : 

" There is plenty of work for the new association to do. 
Our cheesemakers may be taught a good deal with advan
tage, and there are many reforms which they may usefully 
adopt. Hitherto they have been an isolated and unsocial 
community. As a consequence, they have made no progress; 
their trade has languished ; the Americans have been grad
ually driving them out of the market. Some few years 
ago, dairy farmers saw that, if they were to live by cheese
making, they must make some radical alteration ; and this 
fact being especially evident in Derbyshire and Cheshire, 
the farmers there took a hint from their American compet
itors, and established cheese factories on the American 
principle. The Americans are ruuning us hard, and send 
cheese over here which for price and quality is hard to beat. 
But it Is mostly cheese of the lower sort, and cannot in any 
way be compared with some of the fine qualities of English 
production. What we want, however, is an improvement 
in the general quality of the cheese made in this country, 
and we hope that in this respect the enlightened teaching of 
the Dairy Farmers' Association will do great good. With 
proper care and skill in the processes of production, with 
a better knowledge of the nature of the materials they are 
employed upon, and with a little more enterprise, English 
cheesemakers may defy the competition of the world." 

• •  1 • •  
Honorable Emplopnent. 

There is noting derogatory in any employment which 
ministers to the well being of the race. The plowman that 
tums the clod may be a Cincinnatus or a Washington, or he 
may be a brother to the clod he tums. It is in every way 
creditable to handle the yard, and to measure tape ; the 
only dilcredit consists in having a soul whose range of 
thought is as short as the stick and as narrow as the tape. 
There is no glory in the act of affixing a signature by which 
treasu1'eS of commerce are transferred, or treaties between 
nations are ratified ; the glory consists in the rectitude of 
the purpose that approves the one and the grandeur of the 
philanthropy that sanctifies the other. The time is soon 
coming, the Chicago Journal of Commerce thinks, when, by 
the common consent of mankind, it will be esteemed more 
honorable to have been John Pounds, putting new and 
beautiful souls into the ragged children of the neigll.bor
hood, while he mended their fathers' shoes, than to have 
been set on a throne. 

• ••• • 
TreatlDent of A..h. 

Woodworkers will find the following advice, from the 
North'llJ�8t8m LumlJerman, useful in the treatment of ash, 
to render it pliable. 

Steam Is the ordinary means used to soften ash; but when 
it is practicable, boiling in water is the best. The chief 
thing Is to have the right kind of ash, as some kinds bend 
and others do not. One tract ofland may fumish the best of 
ash; while another, lying close by and having just as good a 
soil, may produce only an inferior qUality. The timber 
must be heavy and tough, and cut from good trunks. No 
matter if it has been cut and dried three years. A splinter 
of this quality of ash can scarcely be torn off, and runs the 
whole length of the wood before it ceases. Half an hour's 
boiling is suftlcient to soften a piece -of wood 28'4 inches' 
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thick. When the wood is taken out of the kettle, put it in 
the brace, screw and wedge it in the desired form without 
relaxing, and let it cool a few hours. After the wood is 
thoroughly dried in the brace, unscrew it and take out the 
wedges; it will always then retain itl\, form. 

.. . . .. . 
I][PBOVED STEAK GAGE. 

Messrs. H. and A. Greenleaf, Brook
lyn, N. Y., have patented through the 
Scientific American Patent Agency, 
August 29, 1876, a novel apparatus for 
testing steam pressure, by which the 
pressure of steam on an area of any 
given size-say a square inch-may 
be weighed by means of weights lifted 
directly by the steam without a lever 
or spring. In the annexed engraving, 
A is a hollow cylinder, setting up
right on a base adapted to rest on a 
shelf. It is open at the top, on which 
a circular valve, D, one square inch in 
area, is seated. The rod of the valve 
works without friction through the 
top of a ease, E, surrounding the cy
linder, and has the cross beam, F, at
tached to its upper end. The weight, 
G, for weighing the steam pHflsure, 
is suspended from this beam by the 
rods, H. There is a Wder, I, for 
weights to be added when required. 
The rods pass througla the table for 

a guide and support against lateral movement. Steam 
enters the cylinder, A, under the valve by the pipe, J, and 
the exhaust passes off throull'h the pipe, K. The apparatus 
is intended as a permanent fixture in a boiler room, and is a 
positive and comprehensive instrument, readily at hand to 
test the accuracy of the steam gage and working condition 
of safety valve. whether the engine is running or not, with
out the necessity of disconnecting steam fittings, or mathe
matical calculations. The action of the steam is a direct 
dead lift of the exact counterbalance of the pressure upon 
the valve; and the weights being hung directly under the 
valve, the valve will seat in its proper place without the ne
cessity of the valve stem fitting tightly in the guides. 

For want of such a device, engineers generally depend 
upon their steam gages, the accuracy of which is doubtful, 
as in many eases they are seldom or never tested, and thus 
run great risks that may be avoided by this instrument. In 
ease of testing boilers by hydrostatics, this instrument may 
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be used to any given pressure by simply adding weights up 
to the required amount. 

• • •• • 
A GOOD CBHENT FOR GLAs8.-0range shellac, bruised, 4 

ozs: ; rectified spirits, 3 ozs. Set this solution in a warm 
place, and shake frequently until the shellac is dissolved. 
This cement will stand every contingency but a heat equal 
to that of boiling water. 

.. .  " . 
To ATTACH TIN TO METALLIC S1m8TANCBS.-Mucilage 

tragacanth, 10 OZS.; honey of roses, 10 0u.; Hour, 1 os. Mix 
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OVlIlOBITIES OJ' THE CJUITUlfL\L. 

The Mineral .Annexe to the Main Building was probably 
less visited by the general multitude than anT other part of 
the great dispiay. It was off the line of travel, obscured 
by its huge neighbor and (owing to its containing! " nothing 
but old stones," as we heard a rural visitor contemptuously 
remark as he turned on his heel on the threshold) people, 
when limited on time, invariably omitted it from their sight
seeing prog.t"&mme. Mineralists and antiquarians selfishly 
viewed this state of affairs with vast satisfaction, because, 
even when the crowds elsewhere rendered aisles impassible, 
the passages of this annexe were free, and one might study 
the collection leisurely and undisturbed. A great many 
thoughtful people, who belonged to neither of the above 
professions, however, found the " old stones " one of the 
most interesting exhibits in the whole Exposition, and for 
the reason .that those rudely fashioned fragments tell us all 
that we know concerning that mysterious race that owned 
our land, long before the Indians became possessed of it. 

MOUND BUILDERS' RELICS. 

Here were arrow heads of flint, broad axes of stone, mor· 
tars and pestles the same as Mexican tribes use today, cop
per pots and kettles, rude needles of bone, spears, and per
SOl1al .()l"Daments. There were skulls dry and black with 
age, belonging to that race which cam!! whence we know 
not, and which disappeared as mysteriously as it arose, lea\"-

THE CINC INNATI TABLET. 

.,sOUT� J\U�TR...Al1A. EMU EGG 
0f\.NAMEtH. 

355 
ing us nothing but the mounds which dot the Mississippi is written speech. and in this respect we have a foothold for 
and Ohio valleys, and these crude relics, to tell of their ex- further efforts, which, as regards the mound builders, we do 
istence. All that the strictest research has determined reo not possess. We'have inscribed stones, it is true. Some are 
garding this strange people may be told in a paragraph. merely covered with representations of animals and no wri
Their works, in magnitude, dispersion, and uniformity, in- ting, as are the Arizona Painted Rocks, illustrated in this 
dicate a numerous population essentially homogeneous in issue. In our collection of Centennial curiosities, we give 
customs, habits, religion, and government. They belonged sketches of two examples, having inscriptious similar to 
to a family of men, says one learned antiquarian, " moving writing, but there is no certainty that such is the fact. The 
in the same general direction, acting under common im· Michigan tablet has scratches on it resembling Runic clla
pulses, and influenced by similar causes." No tribe of In- raeters; some of the marks correspond to the A, K, S, D, I, 
diana ever known has attained the sooial state which would and 0 of the old Norse tongue, as a comparison with the al
enable them to compel the unproductive labor of the people phabet shows; others are destitude of any like resemblance. 
to be applied to the works that we now find. Geological The Cincinnati tablet is an elaborately engraved stone, found 
formations and the condition of the human remains ob-- with some human remains in a mound in Cincinnati, Ohio. 
tained prove that the monuments of the Mississippi valley The engraving may be merely ornamental, a view to which 
are at least 2,000 years old. And this is all. Who built the its symmetry would lead ; but, on the other hand, it bears a 
mounds, whether their authors migrated to remote lands, or not remote resemblance to known Central American hiero
whether they were swept away by a conquering people or by glyphics. Again, so many such tablets have been found and 
a terrible epidemic or famine, are questions probably be- declared spurious, or as belonging to a later race, that, even 
yond the power of human investigation to answer. admitting these that presented were, as they doubtless are, 

It Is curions that, while the cuneiform characters of the genuine mound relics, there is no proof that the race which 
ancient people of the East and the hieroglyphics of the Egyp- built the mounds originally deposited them there. And thus 
tians can now be translated into modem tongues with ease even these slender aids to lifting the veil, which covers the 
and certainty, American inscriptions still defy the efforts of past history of the land we live in, are 'of no real use. 
the antiquarians. Yet we have monuments of the Aztecs BARTHOLDI'S STATUE OF LIBERTY. 
with engraving upon them which we are reasonably certain The hand of the great statue which it is proposed to erect 
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on Bedloe's Island, New York harbor, is set up in the Cen . ' skill in carving and knowledge of anatomy withal than the 
tennial grounds, in order to afford to the people an idea of II frightful spotted horses or jointless.legged cats wherewith 
the colossal size of the figure when it shall be completed . Young America amuses himself. The animal, it will be ob· 
The weight of the member, with the torch which it holds, served, stands at bay, lashing its sides with its tail and hold. 
is about ten tuns. It is not cast, but is made of thin copper ing its prey in its mouth. His spots are burned on with a 
plates hammered into shape and riveted together. The hot irOD. The bird shows a similar imitative ability ; the 
length of hand and wrist is about eleven feet, the second doll, we cannot say so much for; but here the baneful in11u 
finger is six feet long, and the thumb nail is thirteen inches ence of the vices of civilization affect the untutored intel
i!quare. The circumference of the thickest part of the fore lect, for a bit of English or American calico is added to form 
arm is sixtllen feet six inches. The gallery around the torch a very obvious crinoline. 

sumption that he already knows all that is worth knowing 
in relation to the industry m which he is engaged, will be 
apt to find himself, in the long run, left far behind in the 
race by many who have started out later in the day and un
der far less favorable circumstances, apparently, who have 
availed themselves of all the aids offer.d to keep fully up 
with the march of improvement. 

"The growth and progress of manufacturing industries in 
this country have been stimulated and urged Qn to their 
present development largely by the advocacy and encour
allement of editors and writers who have given their whole 
time and talent to the study and investigation of the subject 

accommodates about twelve persons. The total hight of the 
Iltatue will be one hundred and fifteen feet, or, including 
that of the pedestal, two hundred and twenty feet, about in all its bearings-who have accumulated a vast amount of 
thirty feet less than the bight of Trinity church steeple in 1-======================= valuable, practical as well as theoretical, information, that 

ean only fail of its object to benefit and advance the cause to this city. 
JAPANESE ART OBJECTS. 

In a large number of the famous Japanese bronzes, exhi
bited in the Main Building, the subjects were notably de
rived from <-'hinese or Japanese mythology. One of the most 
magnificent of these works of art is represented, though of 
course without its exquisite detail, in our sketch, and is an 
incense-burning vessel held in the hands of a sea god or de
vB, above whose head the legendary dragon rears itself. 
J!'or bronzes of this description, the metal is cast in clay 
molds formed upon models made of a mixture of wax and 
resiu, which is melted out from the finished mold previous 
to pouring the metal in. The melting furnaces are of ex
ceedingly small dimensions, and generally are iron kettles 
lined with clay. After casting, the pattern is carefully cor· 
rected and worked out by chiseling; but the best bronze cas
ters prepare the model, the mold, and the alloy in such a 
way as to produce casting which needs no further correct· 
ing or finishing. The garments of the divinity represented 
are elaborately covered with a damask pattern of exquisite 
inlaid work. The R.rocess·· by whieh this is done differs ac· 
cording to the nature of the material on which it is pro. 
duced. Sometimes the design is hollowed out to a certain 
depth with a graver or chisel, and the ornamenting metal, 
silver, gold, etc. , generally in the shap� of threads, is laid 
into the hollow spaces and hammered over, should the al. 
loy be soft enough. The edges of these grooves are first 
alightly driven up, so that, when the metal has been laid in, 
they can easily be hammered down again, thus confining the 
latter in place. Or else the surface is merely covered in the 
required places with a narrow network of lines by means of 
filing, and the thin gold or silver leaf fastened on to this 
rough surface by hammering. When astrology was a living 
and not a very dead science, as it now is, those who credi
ted its teachings likewise believed that certain persons were 
possessed of wonderful powers, which enabled them, when 
they looked into a crystal globe, of seeing future events 
transpire. We doubt if the Japanese have any similar suo 
perstition ; but unless they have, there is no obvious use to 
which their magnificent crystals (two of wb:ich we repre
sent) can be devoted, outside of ornamental purpo�es. The 
IImaller crystal is cut in pear or fig shape, and is surrounded 
by strangely twisted ivory leaves. The larger one is a per· 
fect sphere, some seven inches in diameter. Both are mount· 
ed on superbly lacquered stands. The small crystal is va · 
lued at $800, and the larger at $1,000. 

THE RUSSTAN GOLD AND SII,VER WORK 
we have already quite fully described in our notes on the 
Centennial during its progress. The sketch represents a 
salver and bowl of ornamented silver gilt, over which ex
quisite fringed or lace.bordered napkins, of some silver tis· 
sue, appear to be thrown. Close examination sho ws that thEl 
napkins ar.e no fabric, but are solid metal, forming in one 
case a part of the salver, and in the other the cover for the 
bowl. Every thread of the texture, or of the lace border, 
even a colored edging pattern, is copied with minute accu
racy; and the perfectly natural falling of the folds adds to 
a deception which can scarcely be discemed save by touch. 

T wo very curious 
EMU EGG ORNAMENTS 

are also depicted. The egg looks as if made of dark green 
morocco leather, and is about five inches in its long diame. 
ter. After removing the contents, the Australian jewelers 
mount them in silver in very tasteful designs. In one the 
egg is supported on the twisted trunks of palm trees, and 
ferns rise up on either side. On top, an Australian aberigi
nal n!l.tive is standing. The other design introduces the emu 
and the kangaroo, whUe the egg is supported by a kneeling 
figure. 

PORTUGUESE WATER MONKEYS 
are universally used in all hot countries where ice is a luxu· 
ry not to be obtained save at ruinous prices. Th�y are ves
Ilels of unbaked clay, perfectly porous, and made in the form 
shown. The larger is intended to hang in a window or 
wherever a draft of air can be had, so that the evaporation 
which takes place on the exterior of the vessel may be has
tened, and the water within thus more rapidly cooled. The 
other jar is of the kind which usually repla.ces the pitcher 
on the table. The ornamentation of the exteriors is quite 
tasteful, although the design is merely scratched in. 

A curious growth of wood is also represented in the en
graving. The material appears to be a species of vine which 
has been trained and its parts united so as to form a per
fectly formed screen or trellis. Lastly, we give sketches of 
Young Africa's playthings, which show that the youthful 
denizen of the Gold Coast demands toys not a whit less real
istic than his civilized brethren of the rest of the world. 
Besides, there is a good deal of crude talent exhibited in the 
carving. The leopard. for instance, with an unknown ani. 
mal. of iacognate species in his mouth, shows far greater 

The Duration oC Vulcan's Transit. 

To the Editor of the &ientijio American : 

The distance from the sun of an intra-Mercurial planet, 
to be in proportion with the grade of solar distances of other 
planets, ought to be in the neighborhood of 20,000,000 
miles, at which distance Kepler's third law would deter
mine the periodic time of the planet to be a10ut 35 days. 
Assuming these figures to be substantially correct, and the 
supposititious planet to have an orbit similar in shape to those 
of other planets, it would move through about 2° of its or
bit while passing centrally across the solar disk, the dura
tion of which transit could not much exceed five hours 
time. 

'fhese figures are roughly calculated, but they indicate the 
impossibility' of Vulcan's remaining upon the sun's face as 
long as the periods suggested by some of your correspondents. 
To make the duration of transit fifteen hours would be to 
locate Vulcan's orbit outside that of VenUll. 

Rochester, N. Y. E. B. WHTTMORE. 
• •  I t; . 

The Scleutlfic American Supplement. 

which they are devoted by want of application by those for 
whose advantage it was collated, digested, and prepared. 
The ancients had a saying which, literally translated, reads: 
• Life is short but art is long.' The range of knowledge, 
information,or intelligence is so extensive that one man can 
hardly expect, or be expected, to cover the whole ground. 
Hence we have a variety of journals or publications devoted 
to a variety of subjects,covering a variety of fields of thought, 
study, and investigation. First of all comes the newspaper 
devoted to the current events of the day. This, of course, 
every intelligent citizen, whatever his calling or occupation, 
should read. After that come political, literary, scientific, 
religious, industrial news, etc. And this latter class is still 
further divided into agricultural,mechanical, manufacturing 
news, etc. These journals are, or should be, conducted by 
men of intelligence, of careful and thoughtful study-men 
who honestly and earnestly labor for the advancement of the 
special interest to which they are devoted. It would be a 
libel on human nature to suppose that such an editor would 

We are in the frequent receipt of enquiries like 
lowing : 

not collect, collate, and present many useful and practical 
facts and much valuable information that could not be other

the fol· wise obtained. The men, or class of men, for whose espe-

" PuJJlishers of Scientific American : 

You advertise to furnish the SCIENTIFIC AMERICAN and 
SUPPLEMENT for one year, postage prepaid, for seven dollars. 
Having already sent my sub�criptjon for the SCIENTIFIC 
AMERICAN, $3.20, I would like to know if, by now for
warding the balance of $3.80. you will send the SUPPLEMENT 
along� J. H." 

Answer : Yes. Any person now a subscriber to the SCIEN· 
TIFIC AMERICAN, by remitting to us the difference between 
seven dollars and the amount he has already paid to us, may 
receive the SUPPLEJIIENT for one year : dating from No. 1 of 
the SuPPLEJIIENT or from the present time, as he prefers. 
We can furnish all the back numbers. In addition to the 
large quantity of illustrated. information pertaining to all 
the various branches of Science, the SUPPLEMENT for 1876 
will be especially valuable for preservation as a general 
pictorial and scientific record of the great Centennial Inter. 
national Exhibition. 

. 

cial benefit or edification such information is prepared, who, 
through ignorance, prejudice, self-sufficiency, or any other 
cause, ignore and disregard it, neglect their own interests 
and punish themselves much worse than they do the editors 
whose labors they treat so cavalierly. In this age of the world, 
ignorance will not win in the race with intelligence, though 
circumstances may, for the time being, seem to be in its 
favor. 

" There are undoubtedly many persons involved in the care 
and anxiety of the management of a mlQl.ufacturing estab
lishment who honestly think they have not the time to read 
and study a journal published in the interest of their special 
calling, no matter how able or valuable it may be. But that 
should not be the case, and if it is, that fact alone shows 
the necessity for the very information they refuse to accept. 
It shows that there is not a wise division and disposition of 
time. One of the most important factors in the problem of 
SUCCE:ssful management of any business is system, method : 
a time for everything and everything in its time, as well as 
, a place for everything and everything in its place.' It is 

Intell1cence the Ke), to Success, only the man of inteJligence who i� capable of so systema-
" It may be laid down as a general rule that, in any busi- tizing his time and his business as to make both yield the 

neBS, whether it be in trade, in mechanics, or manufacturing, most satisfactory lesuIts. The man who is always in a 
the intelligent educated man will be the most apt to succeed. hurry, always j ust a little behindhand, so that he feels 
Of course there . are exceptions, but they only prove the anxious and fearful lest some important matter will not be 
truth of the general rnle. And by this we do not mean the accomplished in its own time, may calculate that his systew 
collegian or the man liberally educated in the schools, for as is at fault, and that it is not more time that he needs, but a 
a general thing they are not the men we find in shops and fac· better and wiser disposition of the time he already has. 
tories. But we do mean those mechanics and proprietors or " The earnest and honest manufacturer who sets out to 
superintendents of manufacturing establishments who make build up a great, flourishing, and profitable industrial estab
it a point to improve upon their common school education lishment will avail himself of all the information that can 
by judicious reading and study, by which means they keep be gleaned from the journal, or journals even, devoted to 
themselves posted upon all the improvements and advances the particular industry in which he is engaged. And in the 
made, not only in the industries generally, but especially in term ' journals ' we do not include that numerous brood of 
that particular industry in which they are personally advertising sheets that, under high. sounding titles, are circu
interested. lated gratuitously and at random. to whomsoever will take 

" For several years past our business has brought us into them from the post office. Though somet,imes containing a 
frequent contact with manufacturers in almost every branch few well selected or pilfered articles to give them 'the ap. 
of industry, and we have obl!erved closely the general 'in- pearance of what they are not, reliable journals, they 'are 
tellectual status of this large and growing class of our popu· not edited with that care and ability which alone gives the 
lation. There are two classes of manufacturers occupying special journal any value, or any claim to the support of the 
opposite extremes-those devoting all the time they can class to whose interel!lts it is devoted. We earnestly com
spare, or even more, to the acquisition of mechanical infor. mend these facts and ideas to the great multitude of workers 
mation-in some instances, perhaps, to the neglect of the in the industrial fields of the West, in whose interests we 
practical business details of their calling ; the other class, have enlisted, and to whose complete success we look for
which is much the larger, refusing or neglecting to avail ward with hope and gratification. "- Western Manufacturer. 
themselves of the information furnished by those publica- _ • •  � • _ 

tions and journals devoted exclusively to mechanical, manu- The United States Skate Trade. 

facturing,and scientific subjects. They claim that they have It was not many yeArs ago when aU the skates used in the 
no time to spend in reading papers-no time to waste in the United States came from abroad, chiefly from Germany, and 
pursuit of knowledge. Indeed they rather boast that, al. the German skate importation was a lucrative branch of 
though they have subscribed for some paper devoted to me- trade. Of late this has almost entirely ceased. The Amer
chanical, scientific, and useful information, they have not ieans make their own skates now, and, oddly enough, the 
even opened it for months, and not un frequently they will announcement is made that one of their leading skate fac. 
point to a dust-covered pile of unopened papers, with a tories, the Northampton Skate Company, in Massachusetts 
smile of self· satisfied pride, as an evidence of their inde· is filling orders for nickel-plated skates to be sent to Ger
pendence of all editorial or extraneous assistance. Such many.-Ironmonger. 
men forget that this is an age of progress-that nearly all _ • •  � • 
our manufacturing industries are in that transition state, as A Fortune In Toothplc.ks. 

it were, between a hopeful opening and a full fruition of It seems that it was not the invention of the wooden 
final success. Improvements in methods, improvements in toothpick, per se, that netted the inventor $50,000, but the 
machinery, and improvements in products are constantly idea of making the toothpicks out of soft, brittle wood. It 
being made; and the manufacturer who neglects to keep him- it is said that, when first brought out, the toothpicks were 
self posted on all such matters not unfrequently deprives madl' of hard, fibrous wood; but the inventor soon found that 
himself of the information and experience of others, that this would not pay, as the picks lasted too bng, and he went 
would contribute largely to his own success. Intelligence to pine. It now takes four sound picks to get the broken 
is one of the first essentials to the successful prosecution of end of one out from between the teeth; and it is the latter 
profitable industries; and the proprietor or manager of ex.' discovery that is said to have realized the inventor his for. 
tensive manufacturing establishments, who goes on the as- . tllne.. 
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THE PRAOTIOAL RESULTS OF THE ENGLISH AROTIO 

EXPLORING EXPEDITION. 

We have before us the connected and detailed narrative of 
the English expedition. which has lately returned from the 
arctic regions. A general outline of the voyage we have 
already presented. noting the fact that the sledge parties 
from the Alert had reached the highest northern point ever 
attained. and only turned back when further progress to
ward the pole became impossible owing to the roughness of 
the ice and the terrible cold. The official report of the at
tempt says that. instead of land extending far towards the 
north. as reported by the Polaris. Robeson Channel opens 
directly into the Polar Sea. The Alert rounded the north
east point of Grant Land. but. instead of finding a continu
ous coast line leading one hundred miles further towards the 
north. as everyone had expected. found herself on the bor
der of what was evidently a very extensive sea. with impe. 
netrable ice on every side. No harbor being obtainable, the 
ship was secured as far north as possible. inside a sheltering 
barrier of grounded ice. close to the land, and there she 
passed the winter. During her stay of eleven months no 
navigable channel of water permitting further advance to 
the northward ever presented itself. Instead of finding an 
"open Polar Sea . .. the ice was of most unusual age and 
thickness. resembling. in a marked degree. both in appear
ance and formation. low floating icebergs rather than ordi
nary salt water ice. It has now been termed the "Sea of 
Ancient Ice" -the Palreocrystal or Pal· 
recruic Sea; and a stranded mass of ice 
broken away from an icefloe is named 
a floeberg. 

Whereas ordinary ice is usually two 
feet to ten feet ih thickness. that in the 
Polar Sea. in consequence of having so 
few outlets by which to escape to the 
southward in any appreciable quan
tity. graduaDy increases in age and 
thickness until it measures from 80 
feet to 100 feet. floating with its sur
face at the lowest part 15 feet above 
the water line. 

Strange as it may appear. this extra
ordinary thickness of the ice saved the 
ship from being driven on shore: for. 
owing to its great depth of flotation. on 
nearing the shallow beach it grounded 
and formed a barrier. inside which the 
ship was comparatively safe. When 
two pieces of ordinary ice are driven 
one against the other and the edges 
broken uP. the crushed pieces are 
raised by the pressure into a high. long. 
.wall-like hedge of ice. 

J,itatifi, J.mtritJu. 
impracticability of any one ever attaining it had been placed 
beyond doubt. 

We have noticed that because Captain Nares did not ac
complitlh the discovery of the pole, which loy common con
sent rather than through any scientifil! reason is considered 
the goal of all arctic expeditions, his work has been hastily 
pronounced a failure. This is not only unju'3t but unfounded; 
for the expedition really accomplished all it started to per
form. namely. the exploration of the region adjacent to the 
pole. and only ceased when insuperable difficulties and the 
practical completion of its task rendered further labors 
both impossible and unnecessary. Mr. Clements R. Mark
ham sums up its splendid achievements as follows: 

First. a great Polar Ocean has been discovered and fully 
described. which will revolutionize most preconceived ideas, 
and a knowledge of which will be most valuable to the sci
ence of hydrography. Next. a coast line. stretching from 
50° of longitude along the Polar Ocean, has been di!!eovered 
and carefully delineated; and an exhaustive knowledge of 
its geology. fauna, and flora has .been obtained. The long 
channel, from Smith Sound to the Polar Ocean, has also 
been carefully delineated. and the shores on both sides have 
been explored and described. Most important discovel ies 
have been made with reference to the geology of the un
known area. the value of one of which-namely, the ·form
er existence of an evergreen forest in 82° 44.' N.-is alone 
worth all that has been expended on the expedition. In zo-

P O L A R 

C R I N N E  
L. A N D 

'Vhen two of the ancient floes of the 
Polar Sea meet. the intermediate 
lighter. broken-up ice. which may hap
pen to be floating about between. alone 
suffers; it is pressed up between the 
two closing masses to a great hight. 
producing a chaotic wilderness of an
gular blocks of all shapes and sizes. 
varying in hight up to 50 feet above 
water. and frequently covering an area 
upwards of a mile in diameter. 

E L L E S M E R E  
L A N D 

B A Y 
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ing. A number of attempts have been made to introduce 
this fish into American waters. but this is the only instance 
of succel!s. A tank, suspended like a compass, to avoid the 
ship's motion, was especially congtructed, and then, notwith
standing the greatest care, attention, and constant watching, 
out of eighty-eight only seven survived the journey. The 
remaining six that Mr. Gill has have blpawned, resulting in 
fifty young fry. which exhibit all the peculiarities of the 
originals. It is Mr. Gill's intention, as soon as he has a suf
ficient stock. to give some of them to persons who will en
deavor to raise them. 'l'he fish loaned to the aquarium is a 
magnificent specimen, and exhibits all the several beautiful 
colors in perfection. 

.. .. . . . 
What British Hardware Manufacturers Have to Do. 

The last number of the Ironmonger takes the British man
ufacturers to task for not furnishing what the people de
mand, and admonishes them. if they expect to retain their 
trade, to adopt the plan of supplying the article the consum
er requires. " Many old patterns will have to give way in 
this country," it says, " in favor of more handy goods in 
frequent use throughout the New World. The essence of  
the American's success consists in the fact that he always 
supplies just what the consumer wants, or thinks he wants, 
and that he supplies the want promptly. While an English
man cannot for the life of him sacrifice stock. the Ameri
can, who. as a salesman, is frequently ' two or three hours 

, 
'-

ahead ' of our own countrymen, does so 
without compunction. Only let him see 
his opportunity. and he will not hesi
tate a moment. Of this an instance 
was recently recorded in the method of 
dealing by two traders of different na
tionalities. who were selling goods re
quired by the miners at the gold dig-
gings. The articles were dippers. and 
they were supplied by the hundred by 
an English and an American firm re
spectively. When the goods were de
livered upon the ground, the tide of 
popular opinion had turned, and some-

Such an icy road. which was sure 1 0  
be  continuous, destroyed all hope of 
the pole itself bein� reached by 
sledges. Commander Markham and 
Lieutenant Parr were. however. ab-
sent seventy-two days from the ship ; 

MAP OF THE COURSE OF THE BRITISH POLAR EXPEDITION. 

thing different was wanted. The Ame
rican tossed all his dippers into a shed 
and thought no more of them ; in lesR 
than a week he had a supply of new 
dippers on the ground. Not so the En
glishman: he persisted in trying to sell 
what he had got, and refused to sell 
anything else. ' Is it a matter of sur
prise,' it is asked. ' that the American 
di.l a roaring trade, while the British
er retired in disgust ?' Why have we 
lost the ax trade? Bfcause the English 
ax makers were too proud or too indo
lent to take a lesson from the Ameri
cans. who. utilizing their great expe
rience in the use of such a tool, have 
produced the best possible instrument 
for the purpose. Doggedly the English 
ax maker has gone on making an im
perfect tool, and has forced the consu 
mer at home as well as abroad to buy 
oftentimes reluctantly. the American 
product. Less than ever can we afford 
to repeat that and other mistakes which 
are now occurring in a not dissimilar 
line of business ; for it will most cer
tainly come about that additional agen
cies will be opened in this country for 
supplying such goods. Even at this 

and on May 12 succeeded in reaching latitude 83° 20' 26" 
N .• as marked on the annexed map. From this position 
there was no appearance of land to the northward, but. cu
riously enough. the depth of water was found to be only 
seventy-two fathoms. 

In addition to the dispatch of the northern travelers. the 
coast line to the westward of the Alert's position was traced 
for a distance of 220 miles by a party under the command 
of Lieutenant Aldrich ; the extreme position reached was in 
latitude 82° 40' N . • longitude 86° 30' W .• the coast line be
ing continuous from the Alert's winter quarters. The most 
northern land. Cape Columbia. is in latitude 83° 7'. longi
tude 70° 30' W. 

The coast of Greenland was explored by traveling parties 
from the Discovery. under the command of Lieutenants 
Beaumont and Rawson. They succeeded in reaching a po
sition in latitude 83° 18' N . • longitude 5110 40' W . • 70 miles 
northeast of Repulse Harbor. The land extended as far as 
latitude 82° 54' N., longitude 48° 33' W., but very misty 
weather prevented its character being determined with ex
actness. Lieutenant Archer. with a party from the Dis
covery. explored Lady Franklin Sound. proving that it ter
minates at a distance of 65 miles from the mouth. with lofty 
mountains and glacier-filled valleys to the westward. Lieu
tenant Fulford and Dr. Coppinger explored Petermann 
Fiord. finding it blocked up with a low glacier. which ex
tends across from shore to shore. With the exception of 
Hayes Sound. the coast line of Smith Sound has now been 
explored from north to south. 

When all had come back to the ships, Captain Nares 
found that the sufferings had been terrible, that the work 
achieved was unsurpassed in the annals of discovery ; but 
he also found that th" heroic devotion of officers and men 
had secured for the expedition complete success. The work 
was done, and he was able to decide upon returning to Eng
land. While the pole had. it is true, not been reached, �e 

Ology and botany the results are equally valuable. especial
ly as regards the distribution of plants and animals. Add 
to this that complete series of observations. at two separat" 
stations, have been recorded in meteorology. magnetism, 
tides. electricity, and spectrum an'!lysis: besides other re
sults not yet reported. 

• •  I t  • 
Buslnes. Precept., 

We find it stated that the founder of the great banking 
house of Rothschilds made the following rules the guide of 
a business career culminating in magnificent success : 

1. Combination of three profits. < ;  I made the manufac
turer my customer. and the one I bought of, my customer; 
that is, I supplied the manufacturer with raw materials and 
dyes. on each of which I made a profit. and took his manu
factured goods. which I sold at a profit. and thus combined 
three profits." 

2. Make a bargain at once. Be an off-handed man .  
3. Never have anything to do with an unlucky man or 

place. " I  haTe seen many clever men who have not shoes 
to their feet. I never act with them. Their advice seems 
very well, but fate is against them ; they cannot get on 
themselves, how can they do good to me 1" 

4. Be cautious and bold. "It requires a great deal of bold
ness and a great deal of caution to make a great fortune. and 
when you have got it it requires ten times as much to keep 
it." 

. .. . . . 
A Fish of' Seven Colors and Three Talis. 

Mr. Gill. of Martin. Gillet & Co. , of Baltimore. Md. . has 
just returned from Japan, bringing with him a beautiful and 
rare fish, never before seen in this country. and whieh he 
has kindly loaned to the New York Aquarium. The pecu
liar features are several brilliant colors and three separate 
and distinct tails, all of which the Japanese claim are

,
the re

sult of many and successful years of the most careful breed-

moment the electroplate goods of a leading electroplate com
pany of America are being sold in Birmingham; and through 
a central agency there, what are known as ' Canadian ' gold 
Albert chains, which are really excellent goods of United 
States make, are being sold throughout the whole of En
gland. Established English ironmongers have a right to 
look to English hardware firms to supply them with goods 
that the English people may demand, without dri ving them 
to resort to present or future American agencies. either in 
Birmingham. Liverpool, or London." 

. .. . . .. 
To Distinguish between Cotton and Wool In Fabrics. 

Ravel out the suspected cotton fiber from the wool and 
apply flame. The cotton will burn with a flash. the wool 
will curl uP. carbonize, and emit a burnt. disagreeable 
smell. Even to the naked eye the cotton is noticeably dif
ferent from the filaments of wool, and under the magnifier 
this difference comes out strongly. The cotton is a flattened, 
more or less twisted band. having a very striking rl.'sem
blance to hair, which, in reality. it is ; since, in the condi
tion of elongated cells. it lines the inner surface of the pod. 
The wool may be recognized at once by the zigzag transverse 
markings on its fibers. The surface of wool is covered 
with these furrowed and twisted fine cross lines. of whick 
there are 2.000 to 4,000 in an inch. On this structure de
pends its felting property. Finally, a simple and very stri
king chemical test may be applied. The mixed goods are 
unraveled. a little of the cotton fiber put into one dish and 
the woolen in another, and a drop of strong nitric acid add
ed. The cotton will be little or not at all affected ; the wool, 
on the contrary, will be changed to a bright yellow. The 
color is due to the dnelopment of a picrate. 

. . . � .. 

ONE per cent of lime with silica makes thll most infut>i 
ble brick known. 
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IIlPROVED FEED WATER HEATER. 

We illuatrate herE-with a new self-regulating feed water 
heater, the operation of which will be readily understood 
from the following . description: Referring to the illustra
tion, the cold water enters through its pipe to the valve, a 
little above the perforated plate. This valve rests upon le
vers connected with the float, seen below, which eftectually 
controls it. The water escaping from the 
valve passes through the perforated plate in 
the form of rain or spray. The exhaust 
steam, entering from below through the 
large central pipe, strikes the deflecting disk 

at its top, and is directed against the rain 

or spray falling from the perforated plate, 
heating it, it is claimed, instantaneously to the 
boiling point. The steam then passes around 
the perforated plate to the steam and water 
separator on top, where it drops any water it 
may have taken up, and passes to the exit 
well dried. The water thus collected travels 
through a drip pipe to the bottom of the 
heater. The heated water in the bottom of 
the heater passes to the pump through the 
pipe on the right. It will readily be seen 
th"t whenever, from the shutting oft of the 
main or from any other cause, the water is 
pumped down, it cannot fall below the line 
marked " lowest water line by pumping," as 
when that line is rtl&ched the pump draws 
air and steam through the air pipe. The ob
ject of this arrangement is to collect any oil 
or floating dirt above this outlet to the pump, 
where it can be drawn oft nightly through 
this surface blow, and any heavy dirt below 
the outlet, where it c�n be drawn oft weekly 
through the bottom blow. The fl.oat is sub
stantially made, anif gives no trouble; but as 
an additional precaution, a spiral drip pipe is 
used, which preserves its buoyancy unless it 
leaks more than the pipe can carry oft. The 
float and the plate seen � above it also atlt as 
pacificators, and prevent the constant turmoil 
of the water, so that in practical operation 
the level of the water does not vary over one 
half inch. 

It is claimed that this apparatuB, using ex
haust steam only, will heat over three times 
the water needed for the purpose of making 
steam for power to an unvarying tempera
ture of 2100 Fah., no matter how fast the 
water may be pumped. It is also entirely 
self· regulating and requires no attention. 
A thermometer for testing is attached to and 
furnished with each heater, and a trial of thir
ty days is allowed. We are informed that the 
apparatus has been in successful operation for 
the past eighteen months. The Brooklyn navy 
yard is using one, the government tests show
ing, it is stated, a gain of thirty per cent in 
heating power over their tubular heater. The 
engineer of the New York Post Office build
ing testifies to a saving by the two in use 
there of twenty-two per cent by actual 
weight. One in the Equitable Life Insurance 
building shows a saving of about eighteen 
per cent, and others in use by private par-
ties show like advantageous results. 

For further information apply to the Green Feed Water 
Heater Company, 86 Liberty street, New York city. 

• • '1' • 
I.PROVED FURNACE FEEDER. 

Yeara ago Dr. Arnott taught us that the proper method 
was to light a fire from the top and let it burn downwards, 
consuming the gases as they were evolved ; and in accord
ance with this view, he invented a domestic grate for charg-

Fig. 1 .  

ing at the bottom. Mr. Frisbie's patent feeder, represent
ed in the annexE'Ci eogra ving, which we select from the pages 
of Iron, is designed to accomplish the same object in fur
naces and the fire grates of steam boilers. 

The accompanying . engravings are longitudinal vertical 
sections, Fig. 1 showing the charging cylinder in a vertical 
position and with the piston raised; while Fig. 2 shows the 

T ell' ': Y Ck. 

GREEN'S FEED WATER HEATER. 
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with a movable bottom or piston. This cylinder is support 
ed by side plates working in bearings on the floor of the fur
nace; and, after being filled in the inclined position, is 
brought up to the vertical by one set of arms and crank pins 
on the crank shaft, taking into notches in links jointed to 
the supporting plates. The crank shaft is driven by means 
of the hand winch and bevel gearing; and when the cyliD-

der has reached the full extent of its swing, 
which brings it directly underneath the cen
tral circular aperture, the crank pins leave 
the notches, and the links then rest upon the 
shaft, thus locking the hopper in a vertical 
position. By a continued turning of the winch 
handle, the crank of the shaft, which is pro
vided with a friction roller, now comes into 
contact with another set of arms on the shaft, 
which raise the piston with its charge of fuel 
to the top of the cylinder, thus causing the 
fresh charge to displace the previous one 
(shown at Fig. 2), and propel it into the incan
descent mass above. Turning the handle in 
the contrary direction has the efteci of bring
iog the cylinder back to the inclined position, 
the crank pin of the first set of arms taking 
into the notches, and diseogagiDg the links 
by raising them. A cast iron apron follows 
the cylinder up, so as to retain in its place 
the coal just charged into the furnace. The 
piston remains at the top of the cylinder un 
til it has passed the opening in the center, 
when it is released by a catch coming in con
tact with a cross bar, and falls to the bottom 
of the cylinder, ready for a fresh charge of 
fuel. 

It is claimed that, by this arrangement, the 
ga'les evolved from the coal cannot escape 
without beiDg consumed ; and so perfect is 
the combustion that nearly all the residuum 
forms a fine ash, which falls between the bars 
on their being moved round. . Any clinker or 
incombustible substance contained in the 
fuel is continually lifted and loosened, and 
gradually carried to the circumference of the 
grate by the successive charges of fresh fuel 
forced up in the center, and may be removed 
from all portions of the grate by its being 
brought, in its revolution, opposite the fire 
hole door. Raking of the bars is entirely su
perseded, and the fire door need be opened 
only rare occasions. Again, the stoker is com 
pletely protected from the violent heat, and 
has a much less laborious task than in hand 
stokiDg. There is no fear, as might at first 
be supposed, of the cylinder being melted by 
the heat ; the fact is that it does not come in 
contact with the fire itself, but only with fresh 
coals. The draft through the grating also 
tends to keep the gear cool. We learn that 
there are already over thirty of the feeders 
now in use in Birmingham, England. 

. .... . 
Explosion oC Benzolln. 

Persons who have occasion to repair barrels 
which have contained naphtha, benzole, or 
any of the light petroleum oils should be 
careful how they use a light or even a hot 
iron about their work. A Mr. Bower, of Shef

cylinder brought back to an inclined position and filled, with. field, England, had in his cellar an empty benzolin cask 
the piston at the bottom . In place of the usual fire bars is which needed to be repaired, and in doing it he, with singu
a central aperture, surrounded by segmental gratiDgs, which lar indiscretion, applled a red hot solder iron to the inside . 
are easily removable, while the whole annular arraogement The' spirit or gas which sUll remained in the barrel ex
of grate bars runs on friction rollers, like a turntable, and ploded with great violence. Mr. Bower escaped with a good 
may be rotated by means of a crowbar inserted in the holes fright : but the globes and glass in his shop were smashed, a 
for that purpose. Underneath the central aperture is hung skylight was blown out in the back kitchen, and other da
the cylinder or hopper, swinging on pivots, and provided mage was done. 

Fig. 2. 

FRISBIE'S l!'URNACE FEEDER 
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SEA SEBPDTS. 

There have been so many " mariners' yarns " told about 
gigantic sea serpents that few believe that' any true mem
ber of the snake family ever Ii ves in the sea, despite the fact 
that in our temperate climate there are many of the reptiles 
known as water snakes which are rarely met with except 
in ponds and marshes. The truth is that there are sea ser· 
pents, to be sure not coloBBal monsters with heads as 
big as hogsheads, and capable of 
crushing small vessels in their 
vast folds, but moderate-sized 
snakes, growing sometimes to a 
length of oYer nine feet, but ge
nerally about half that. The fa
mily of thantophidians to which 
they belong has only seven ge
nera and about twenty species, 
and is indigenous to the Indian 
Ocean and archipelago. The ser
pents have fiat tails and a com
pressed body, perfectly adapted 
to their aquatic existence. They 
are, in fact, compromises betwf'en 
snakes and eels. Like snakes they 
are venomous, and their bite is 
often deadly, althou/lh their poi
son loses its power after the rep
tile has been out of water a few 
days. The jaws and teeth are 
smaller than those of land ser
pents of the same dimensions. 
The head is always small. The 
body changes its form according 
to the season of the year, being 
sometimes long and thin, again 
short and thick. . 

The :::erpents be10nging to the 
genus hgdrophiAI are nearest allied 
to their land brethren, and one 
especially, the platura, appears 
to be a connecting link between 
the two orders. Its general conformity and its large ventral 
scales all indicate an animal capable of locomotion on the 
and as well as in the water. The food of the family-one 
member of which is weH represented in the annexed illus
tration, from La Nature-is fish, crustaceans, and small tur
tles, which they kill by their venomous bite. A curious fact 
is that the snakes in time become literally covered with 
barnacles, as when these parasites aflix themselves to their 
bodies the serpents make no attempts to remove them. 

.. . . � . 
PREBIBTORIC RELICS IN ARIZONA. 

Arizona Territory is perhaps less known, to the majority 
of our inhabitants, than any other part of the country ; and 

359 
yet it has a remarkably fine climate, moderate temperature, but scratched on the surface of the rock, which is a kind of 
fertile soil, and unbounded mineral wealth. No railways, gritty sandstone, of red color; and many of the animals thus 
however, have as yet been constructed in Arizona ; but the rudely depicted are not, and perhaps never have been, indi
Atlantic and Pacific and the Texas Pacific companies have genous to Arizona. The alpaca, for instance, belongs to 
obtained charters and land grants, and, when these roads the uplands of South America ; and the buffalo's native 
are constructed, there is every likelihood of this beautiful land is far to the northeast of these rocks. It seems rea
region being reached by settlers from the East; and its lands, i sonable, therefore, to believe that the inscriptioDs were part 
now chiefiy occupied by nomadic tribes of Pimas, Marico · of an account of some t.ravelers' wanderings, who thus re

THE HYDB OPHIS. 

pas, Mohaves, Utes, and Apaches, will be brought into cul
tivation. 

To the traveler and antiquary, Arizona is a land possess
ing especial interest, as it abounds with relics of two popu
lations, probably widely separate in point of time. There 
are to be found here numerous ruins of Aztec sculptures and 
buildings, which were probably of great antiquity when 
Cortes arrived in Mexico, and Don Jos6 de Vasconcellos 
crol>sed Arizona towards the Great Canon, in 1526. But the 
remarkable painted rocks, shown in our illustration, are 
doubtless much older than the Aztec relics; and there is no 
history, legend, or tradition that even attempts to explain 
the origin of the inscriptions. The marks are not painted 

plored. 

corded news of the remarkable 
countries they had visited. 

1'he pitahiya, or giant cactus, 
lieveral specimens of which are 
Rbown in our engraving (which we 
select from the pages of the IIlUIJ
tratea London New8), sometimes 
reaches the hight of seventy feet. 
U has a curiously weird appear
ance, with its huge pronged 
branches looming in the distance. 
The fruit is a favorite food with 
the natives, who knock it down 
from the trees with arrows. They 
also use the fibers of the trunks, 
matting them together to roof their 
wigwams with. 

The Aztec relics are very nume
rous on the Colorado plateau, in 
the northwestern part of Arizona; 
and the Spaniards subsequently 
erected reservoirs, terraces, and 
buildin!<,s of great extent. Stone 
fortifications are also very fre
quently met ; and it has been es
timated from such indications that 
at least 100,000 people inhabited 
the Gila valley at one time. It is 
probable, moreover, that some fur
ther light may be thrown on the 
history of this wonderful region, 
as much of the northern part of 
the country has never been ex-

FOR KEEPING crackers dry, unslaked lime is recommend
ed. The wooden boxes for the crackers should be about 12 
inches deep, and have a tray 1 inch deep to rest just beneath 
the lid, which should fit ti&,htly. The lime is placed on the 
tray, and is u.id to keep the crackers dry for six months if 
the box is not opened, or for about two months if the box is 
visited daily. 

------------.� . .... �.�----------
THE Herald of Health says that the right way to cook an 

egg is to pour water on it at a boiling temperature and leave 
the egg there for fifteen minutes. 

THE PAIliTED ROOK6, ARIZONA TEBRITORY. 
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AlI'TlDB THE FAIB. 
The dismantling of the Great Exposition is being pushed 

forward with great rapidity, and the scene in the grounds 
reminds one of the busy haste incident to the week prior to 
the opening. Freight ears, wagons, and trucks, loaded 
with filled boxes, are everywhere : the machinery is motion
less, and much of it is taken apart and covered with white 
lead; on such of the State buildings as are not sold (but most 
of them are), the placard " For Sale " stares the visitor in 
the face; and barriers at every hand prevent the accustomed 
free rambling about the grounds. In the Main Building 
nearly all the foreign exhibits are fenced in, and admittance 
to them is denied. The Japanese display is surrounded by 
a high partition which prevents even the empty ca.se.;s being 
seen. The paintings are nearly all packed. Visitors who 
puzzled over how Markart's immense work was transported 
may now have their cnriosity satisfied by beholding the 
canvas romoved from its stl'etchers and carefully rolled on a 
huge cylinder, a proceeding which smaller oil paintings 
would hardly undergo without cracking. Most of the statu. 
ary is to be sold,and some is already advertised to be offered 
at auction in this city. The Government Building is closed, 
and a sentry paces his be'-'t in front of the door. Visitors 
are still admitted. to the grounds at the usual price, but they 
.number searcely 15,000 a day. Bargain hunters are present 
in full foree, there being a prevalent idea that exhibitors 
will ofttlr their wares at greatly reduced rates rather than 
remove them. The reverse,however,appears to be the ease; 
and with some exceptions, the exorbitant prices hitherto 
charged are maintained. To judge from the immense nnm
ber of objects that were sold during the fair and the sums 
they brought, visitors must have become imbued with the 
notion that everything exhibited was unique and unattaina
ble elsewhere. We donbt if there was anything, with the 
exception of certain works of � and oriental objects, that 
coilid not be dupHcated1n this city or even imported from 
Elll'Ope at a very milch less cost. The ltalili.n trinkets, which 
are sold in Genoa for their weight in silver, were universally 
purchased at about four times their value; the Chinese por
celain went at about the same ratio ad compared with New 
York prices; and as for the supposed Turkish jewelry,thou
sands of dollars worth of the spurious trash was bought at 
at least five times its usual cost. At the beginning of the 
Centennial, some real Turkish goods were oftered for sale; 
and these Mr. Bayard Taylor probably saw when he wrote 
the letter to a New York journal attesting their genuineness. 
That letter was posted conspicuously by the dealers; and 
under its innocent gnarantee, thousands were induced into 
bnying glass and brass which elsewhere they would have 
scomed, and which now is gladly sold on the grounds at 
less than half price. The United States government seems 
to have profited considerably by the generosity of foreign 
exhibitors, and in this respect to share the advantages with 
the city of Philadelphia. Nearly every government repre
sented on the grounds has given something to the National 
Museum, while many have given all and others the greater 
portion of their specimens in certain departments. Phila
delphia has lately been presented with the German Pa
vilion; and the Jewish statile of "Religious Liberty " which 
has jU3t arrived, unfortunately too late for the Exhibition, 
will be set up permanently in Fairmount Park. 

The Centennial Commission are finishing the award buBi
ness,and shorLly will adjollm for a period of several months, 
leaving the entire managf'Dlent in the hands of that less cum
bersome body, the Execlltive Committee. The members of 
the Commission are determined to completely wind IIp the 
aftairs of the Exposition just as soon as the accounts can be 
revised and final reports prepared, and thus creditably to 
finish their creditable work. 

With the close of the Exposition comes the period of sta
tistics, and they are appearing with a frequency that pre
supposes a pre-eminent popular mathematical taste. We 
are told that the total number of eash admissions was 
8,004,214, and receipts $3,674,883.74. The hotels in West 
Philadelphia report the accommodation of 2,564,000 gaests. 
The Globe hotel is to be removed to Long Branch, the Atlas 
will be demolished, and many of the others will be altered 
back into dwelling houses. The attendance at the Exposi
tion was lowest during the month of May, averaging 19,946 
daily; it steadily increased, and during October averaged 
102,456. The fund realized by the 15 per cent royalty on 
beer and soda water amounts to $500,000. The Corliss en
gine flywheel made 2,355,300 revolutions during the Exhi
bition. Any point in its periphery therefore traveled an 
average of 260 miles per day, or 40,147 miles during the en
tire Fair. 

• U � . 
Science In America. 

Professor John ·W. Draper delivered an inaugural address, 
as President of the newly formed Chemical Society, on the 
above subject, at Chickering Hall, this city, on the evening 
of the 15th of November. He began by stating that the pro
gress of Science depends on two elements, our educational 
establishments and our scientific sooieties. Briedy sketch
ing the scientific and industrial progress of the century, he 
said that in 1840 it had become apparent that there was �ro
vision in the existing educational establishments for in
struction in accordance with the world's advance in substsn
tial knowledge. The colleges clung to the medimval as long 
as they cOllld,and only accepted the modem when they were 
compelled ; and generally, the lecturer considered that the 
sooner colleges emancipated themselves from the medilllval 
confines of the classics, and assumed thoroughly and sin
cerely the modern cast of study, the more the cause of scien
tific progress would be promoted 

J ,itutifi, �mtri'"u. 
Dr. Draper then sketched the growth of scientUlc societies 

and pointed out the benedts of their organized eftorts. He 
thought that endowment of colleges was a noble disposition 
of money, but considered that the bestowal of funds on any 
scientific sooiety was still nobler. The one is a local and 
transitory benefaction, the other enduring an.d universal 
benevolence. 

The most important part of the addreBB related to scien
tific progress due to AmeriCl8.Ds, and was in answer to many 
of the addresses made during the last summer on the Cen
tennial ooouion, in which the shortcomings of the United 
States in extending the boundaries of scientific knowledge, 
especially in the physical and chemical departments, have 
been set forth. The persons who make these humiliating 
accusations mistake what is merely a blank iu their own 
information for a blank in reality. 

"Perhaps, then, we may without vanity recall some facts 
that may relieve us in a measure from the weight of this 
hesvy accusation. We have sent out expeditions of explor
ation both to the Arctic and Antarctic Seas. We have sub
mitted our own coast to a hydrographic and geodesic sur
vey, not excelled in exactness and extent by any similar 
works elsewhere. In the accomplishment of this we have 
been compelled to solve many physical problems of the 
greatest delieaey and highest importance, and we have done 
it sueeessfllUy. The measuring rods with which the three 
gte,at base lines, of Maine, Long Island. Georgia, were de
terDiintfd, and their beautiful mechanical appliances, have 
exacted the publicly expreared admiration of some of the 
greatest Elll'Opean philosophers, aDd the conduct of that 
survey their unstinted applause. We have instituted geo
logical surveys of many of our States and much of our ter
ritolles, and have been rewarded, not mArely by manifold lo-
cal benefits, but also by the higher honor of extending very 
greatly the boundaries of that noble science. At an enor · 
mous annual cost we have maintained a meteorological sig
nal system, which I think is not equaled, and certainly is 
not surpassed, in the world. 

. .  Should it be said that selfish interests have been mixed up 
with some of these undertakings, we may demand whether 
there was any selfishness in the survey of the Dead Sea' 
Was there any selfishness in that mission that a citizen of 
New York sent to Eqll&torial Africa for the finding and re
lief of Livingstone, any in the astronomical expedition to 
South America, any in that to the valley of the Amazon ' 
Was there any in the sending out of parties for the obser
vation of the total eclipse of the sun? It was by American 
astronomers that the trlle character of his corona was drst 
determined. Was there any in the seven expeditions that 
were dispatched for observing the transit · of Venus? Was it 
not here that the bi-partition of Biela,'s comet was drst de
tected, here that the eighth satellite of Saturn was discov
ered, here that the dusky ring of that planet, which had es
aped the penetrating eye of Herschel and all the great Eu
ropean astronomers, was drst seen ? Was it not by an 
American telescope that the companion of Sirius, the bright
est star in the heavens, was revealed, and the mathematical 
prediction of the cause of his perturbations verified ' Wasit 
not by a Yale College professor that the showers of shooting 
stars were first scientifically discussri, on the occasion of 
the grand American display of that meteoric phenomenon 
in 1833' Did we not join in the investigations respecting 
terrestrial magnetism instituted by European governments 
at the suggestion of Humboldt, and contribute ollr quota to 
the results obtained? Did not the Congress of the United 
States vote a money grant to carry into eftect the invention 
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ture taken daily, by lowering a thermometer into them : in 
this way any accumulation of heat can be easily detected , 
and the remedy applied before loss is incurred. When un· 
due heat is detected, turning over that portion of the pile is 
the surest remedy. In several eases of heating that have 
occurred recently, oo1y the watchfulness and promptitude of 
those in charge have prevented serious losses.-Amerillan. 
GaBligltt JO'lI/rnal. 

. . . � .. 
Pl'ellervatlon oC Timber with Salu oC Copper. 

Experiments by M. Rottier show that wood impregnated 
with copper may be long preserved, but will not last under · 
ground for an indefinite time. However carefully prepared, 
it decays after a longer or shorter interval. 

So long as the wood contains a certain proportion of cop
per, it resists decay : when the copper is no longer there, it 
is in pI:etty muc� the same condition as unprepared wcod, 
and speedily decomposes. 

Some thin slips of soft poplar wood were carefully dried 
and afterwards impregnated with a soilltion of pure copper 
sulphate, containing It Ib'i. of crystallized sulphate of cop · 
per per 100 Ibs. water. It was not found necessary to resort 
to pressure, as, the wood being very thin, mere immersion 
sufficed for its thorough impregnation with the antiseptic 
duid. The strips were washed several times with plenty of 
water, and dried. Some were then set apart for analysis, 
and others b�ed, in a box filled with ordinary garden 
mold kept continually moist by repeated waterings. The 
annexed table showa the results : 

BlIXABItS .  

days. I grains. I 
15 grains of wood pre

pared and dried . . . •  

15 grains of wood pre-
o 

pared and dried. . .  68 
15 grains of wood pre- , 

pared and dried . . . .  117 
15 grains of wood pre

pared and dried . . . .  \ 179 

0 ·63263 

0'38575 Wood still perfect· 

I I ly sound. 
0'33946 IStrips showing a 

few black spots. 
I 0 ·26231 Iwood almost en-
I I tirely decayed. 

Here we see, as plainly as it can well be shown, that the 
preservation of the wood was dlle to the presence of the 
cupreous lIulphate ; by degrees, as it parted with this metal
lic salt, it decayed. Now let us consider the causes of re
moval of the copper. They are three : 1. The presence of 
iron. 2. The presence of certain saline solutions. 3. The 
presence of carbonic acid. 

Timber prepared with copper is liable to decay when 
the proportion of the latter contained in it becomes very 
small. It appears probable that its duration might be pro
longed by fixing more copper in the ligneous tissue. 

The ordinary method of preparing tin.ber does not permit 
of the solution of the question ; wood plunged in a solution 
of copper sulphate takes up a pretty nearly constant quan · 
tity of the metal ; and that qllantity is very small. Special 
processes are req Ilisite to introdnce larger quantities of the 
metal into the tisslles. 

Ammoniacal copper salts : The use of the ammoniated 
salts of copper allows of the introduction of large quanti
ties of copper in woody tissue. Numerous experiments 
showed that wood so prepared contained from 0'255088 
grain to 0'112639 grain of copper per 15·43 grains of wood. 

It appears, therefore, that there are variolls ways of im
pregnating wood with copper in excess of the ordinary pro
portion. It remains to be seen whether the excess of copper 
gives a notable increase of durability. To decide this 
question seven strips of wood were bnried in t.he ground 
side by side : 1. A strip unprepared, A. 2. A strip prepared 
with sulphate of copper, B. 3. A strip prepared with ace
tate, C. 4. A strip prepared with catechu, D. 5. A strip 
prepared with sulphate and afterwards heated, E. 6. A 
strip prepared with acetate and heated, F. 7. A strip pre
pared with cuprammonium sulphate. The results are : 

of the ele.tric telegraph? Does not the published flora of 
the United States show that something has been done in 
botany' Have not very important investigations been made 
here on the induction of magnetism in iron, the eftect of 
mo.gnetic currents on one another, the translation of qll&ntity 
into intensity, and the converse? Was it not here that the 
radiations of incande8'.lence were d�t investigated, the con
nection of increasing temperature whh increasing refrangi
bility shown, the distriblltion of light, heat, and chemical 
activity in the solar spectrum ascertained, and some of the 
fundamental facts in spectlllm analysis developed , long be
fore general attention was given to that subject in Elll'Ope Y 
Here the first photograph of the moon was taken, here the 
first of the diftraetion spectrums was produced, here the 
drst portraits of the human face were made-an experiment A. 
that has given rise to an important industrial art I B. 

I grain.. I day •• 
Unprepared wood. . . • .  . . . . . . . . . 0·0003086 30 
Woed prepared with copper sul-

phate in the ordinary way . . . .  (1"0112639 
Wood prepared with acetate of 

67 

copper. • • . .  . • . . . . . . . . . . . • . . . . 0·1543 
Wood prepared with sulphate of 

copper and catechu.. • • . . . . . • .  0'20059 
Wood prepared with sulphate of 

copper and heated afterwards. 0 ·1543 
Wood prepared with acetate of 

copper and heated afterwards. 0 '35489 
Wood prepared with ammoniacal 

copper sulphate . . • . . •  · . . • • • • · 1 0'235038 I 

95 

120 

80 

160 

130 

" Those who make it their practice to decry the contribu-. 
tions of their own country to the stock of knowledge may C. 
perhaps stand rebuked by the expressions that sometimes 
fall from her generous rivals. How can they read without D. 
blushing at their own conduct such declarations as that re
cently uttered by the great organ of English opinion, the E. 
foremost of English journals ! The 1imea, which no one 
will accuse of partiality in this instance, says : " In the na- F. 
tural distribution of subjects, the history of enterprise, 
discovery, conquest, and the growth of repllblics fell to G. 
America, and she has dealt nobly with them. In the wider 
and multifarious provinces of art and science she runs neck These results have been confirmed by repeated experi

ments, in seme of which the prepared slips of wood were 
found as fresh and sound after an interment of 200 days 

to neck with the mother country, and is never left behind I" 
• •  1 • •  

spon&aneou. Combustion lD Coal. as when drst conSigned to the ground. 
At this season it is advisable to t.est the temperature of Of the several methods above described, one only, the em-

all piles of coal, whether in sheds or out of doors, in order ployment of ammoniacal copper salts, appears of any prac
to detect any tendency to . heating. The usual method. of tical utility. Acetate of copper and indigo are each of 
running down tubes (ordinary inch pipes, sharpened at them too expensive ; catechu is too restricted in its action. 
lower end) from the top of the piles to the bottom, at fre- On the other hand, the ammoniacal sslts of copper are 
quent intervals, will repay for the trollble. Whether in adapted for general use, and are, comparatively speaking, 
sheds or out of doors, coal is apt to heat, aDd more particll- cheap ; and the slightly incressed outlay necessitated by 
larly so after being stored about three months. In many their adoption would be more than compensated by the as
places. tubes are always kept in the piles, and the tempera-' 8ur&1lce of greater durability in the timber so prepared. 
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The Freneh International Exhibition ot 1 8 7 8 .- ' ary the mo,!:ement of the lever Is least eccentric or irregular, and 
Regulatlona Cor Foreign Exhlblton. the valves cut. off at about seven tenths of the stroke.. But when 

'llhe Commissioner General of the French International the lever attains its greatest eccentricity, the valves cut o1f at 
• • • • about two tenths of the stroke. Between tbese limits the move-Exposltion of 1878, to be held m Paris, has published the ment of the valves may be regulated at will. The variation In the 

regulations for exhibitors. We extract the following from position and movement of the lever is, In this instance, effected by 
the articles relating to foreign contributions : an Irregular cam, whose adjllStment with the rocking frame shilts 

Article 5. Packages from abroad . containing products the point of connectlon between it and the lever, such point being 

destined for the Expositiln must bear as distinctive marks stationary, or vibrating in the arc of a circle, correspondingly. 

the letters E. U. , surrounded by a circle and traced by a IMPROVED FEEDER FOR HORSESHOE MACHINES. 

brash. They are to be addressed to the commissioner of John W. Chewning, Jr., Shadwell Depot, Va.-ThIs invention re-
latlll! to certain improvements upon the horseshoe machine for the exhibitor's country. Such packages will also bear the which letters patent were granted the same Inventor, August 29, 

fol :owing indicatioJlB, namely, the colors or emblems of 18'1'8, and it conBista In the construction and arrangement of a de
their national flag. Foreign commissioners are expressly vice for feeding the bar, from which the shoe is made, to the ma
requested to inform the Commissioner General, at as early chine, whereby the operation of the samels rendered automatio. 

a date as possible, as to the form of address and special signs IKPROVED LOCOMOTIVE. 

for recognition which each may adopt. John Westcott, Tocol, Fla.-ThIs invention relates to a novel 
Article 6. Both French and foreign products will be ad- construction of a locomotive for drawing cars which are suppor

mitted within the Exposition from Januarv l,1878, to !\larch ted upon swiveling pedals that slide In lubricated channeled ralls, 
" and it consists In pivoting the supporting pedals In laterally adjus-

30, inclusive. These dates are subject to the revision of the table bars, whereby tbey are made to adapt themselves to the 
Commissioner General. • channeled rsils so as to obviate binding, and whereby also tbey 

Article 7. The Exposition is constituted a cnstom house are adapted to roads of cU1ferent gage. 
depot. Foreign products entering under customs laws may IMPROVED RORSE POWER. 

do so up to March 15. 
-

Isaac Joyner, Jonesborough, MIss.-Thls invention consists of a 
Articles 8 and 9. These relate to the building of structures wheel with spider frames that support an interior drum or cylln

for heavy machinery, etc. , under the direction of the Com- der, of su1llclent size for the horse to walk in, the power being 
transmitted by a friotion wheel, In oontaet therewith. One of the 

missioner General. Work thereon may begin by December mdial frames supports an outermost circle that forms, with suit-
1, 1877, and mnst be finished by February 15, 1878. ablfl lelers and friction shoe, an effectlve brake meobanlsm. 

Article 10. Everything must be in place and in order by • • • •  • 
April 15. This provision will be rigidly enforced, and the OW KOUIlEJ[OLD IBVElITIOllB. 

Commissioner General will dispose of all allotted space IKPROVED SAD mONo 
either not occupied or incompletely occupied on that date. H. B. Evans, St. Charles City, Mo.-Thls Invention consists In a 

Articles 11 and 12. Packing boxes must be emptied at once, self-beating sad Iron, having a removable ftre box or drawer, a 
and removed. If the exhibitor does not do this, the Com- detachable top, and an inner partition for throwing the heat in a 
missioner General will have it done. Exhibitors must; alBO downward direction, the main object of the invention being to 

take care of their own boxes, no place for storing them be- heat the bottom of the Iron and keep the top comparatively 0001. 
ing provided. . . . . DlPROVED CARPET CLEANER. 

Article 14 • .Aft exhibits must be removecl by December 15, Sarah n. Stearns, Duluth, MInn.-ThIs consists of a number of 
alternately working spring arms, with beaters or whips fastened 1878. After that date they will be stored at; the exhibitor's to the ends, which are operated jOintly with revolving dusting 

expense; and if not then removed before June 30, 1879, they brushes at the ends of radial arms. The dusting brushes may be 
will be sold for the public benefit. detached and replaced by scouring brushes to be used In connec-

OW BOOKS All]) P1JBLICATIOllB. 
TUB USB AND AliUBB 01' TBJI: STBAX BoILBB. By Stephen Roper, 

Engineer. Philadelphia, Pa. : Claxton, Remsen, &: Ha1felll.nger, 
Publishers, 624, Markl!t street. 

Tbe autbor .. ys In bls preface that ' ' tbe great mistake of many writers 
on tbe steam bol1er and steam engine Is tbat tbey write too mucb . '  , Tbla 
Is peculiarly bls own error, and tbe unnecellllary eltlstence of tbe present 
book proves tbe fact. It appears to be devoted to advertising a well known 
boiler Insurance company, seyeral boilers In common uee, and lome of tbe 
autbor's  Inventions. Sucb practical Information as Is given Is uaeful, but 
Is obtainable In mucb more condensed form In other workll. The book, 
bowever, eerves one good purpole In reminding us tbat we have not re
c31ved tbat amended copy of Mr. Roper's previous production, ln wblcb 
be promlled to give credit to tbe SCIBlfTIFIO AKBBIOAlil for extensive ex
tracta taken from our columns wltbout a word of recognition ; nor baa be 
yet explained wby he publ\8bes .: notice wblcb we wrote of one of ble workll , 
garbled wltb 8elf-llattering Interpolatlona of bls own. 
DAVID AND AlmA. MATSON. By Abigail Scott Dunlway. Price 

$2.00. New York city : 8. R. Wells &: Co., Broadway. 
Tbls Ie claimed to be a poem, and the autbor Infol'Dlll us that Ibe bal 

" ln1l!ed tbe bland breeze of tbe broad MllIIIlsslppl" and " llatened all 
rapt to Niagara' s  groan . "  Sbe now bas an opportuDity to " Inlft," and 
listen to tbe groan of the public. 
How TO SING. By W. H. Daniell. Price 50 cents. New York 

city : S. R. Wells &: Co. , Broadway. 
Tbe autbor, an experienced music teacber, bas condenaed lnto tbls llttIe 

manual a great many useful suggestions on tbe development of tbe voice.  
T be work Is written In colloquial style, Is pleasantly readable, aud can be 
commended to vocalists of  all  grades. 

OW JlEOlL\llIOAL All]) DGIlIEBBIlIG IBVElITIOllB. 

IHPROVED STONE-DRESS:mG MACHINE. 
John C. Miller, Bridgewater, Va.-ThIs has reference to a ma

chine for grinding or dressing the ends or heads of grave and oth
er stones Into any required sbape In rapid and oonvenient manner, 
witbout danger of injuring tbe slabs by outtlng or otherwise. Tbe 
invention consists of adjUf!table supporting pieces and holding 
planks, between which the stones are secured head downward, to 
be ground or dressed by a reciprocating trough with a metallic 
shaping plate containing sand and water. 

IMPROVED LOCOMOTIVE. 
Wllllam Holdsworth, Traverse City, Mlch.-Thls Is an improve

ment In the claBB of looomotives provided with wbeels mounted 
on verticaJ. axes and adapted to work In contaet with a ran laid 
equidistant between the parallel ralls, upon which the locomotive 
Is supported In the usual way. The improvement relates particu
larly to parts for varying the preBlure of the driving wheels upon 
the central frlctlon rail, and for guiding and supporting llaid 
wheels while permitting theiT lateral and ver11cal adjustment. 

IMPROVED SHIP'S WINDLASS. 
Joseph L. Dickenson, Hempstead, N. Y.-ThIs Inventor makes 

the plug, wblch oonneots the cbain wbeel of a windlass (whloh re
verses loosely on the shaft) with a bed wbeel, In sectlons. The 
object Is to enaule the movable wheel to be readily dlsoonnected 
from the fixed wheel, so tbat the ancbor may be easily let go, If 
need be, during tbe process of weighing. 

IMPROVED ANTI-FRICTION BEARING. 

James Warren and Gecrge Wilkes, Monroe, Iowa.-ThIs consists 
of an arrangement of rollers of pecullar form, and bearing plates 
adapted to the rollers In suoh a W&) that the journals of the shaft 
to Which tbeyare applied will be relleved from end thrust, the ob
joct being to relieve the journals and steps, of vertical and other 
shafts that are subjeoted to end pressure, from strain and fricHon. 

DlPBOVED VALVE GEAR FOR STEAK ENGINES. 
George E. Tower, Annapolis, Md.-ThIs invention Is designed for 

marine engines, but ts applicable to otbers as welL It relates to a 
means for adjusting and working the main valves of an engine, 
whether the same lie applied to the side or head of a cylinder. The 
chief feature of the invention is a shIfting lever mounted on a ro
tating eccentric or crank, and connected with a rooking frame or 
equivalent device, wblch Is capable of vibrating or remaining sta
tionary while the engine Is running. Wben the rocker is station-

tion with a suds trough. 

IMPROVED VENTILATOR. 

Henry A. BllZZt'll, St. .Johnsbury, Vt.-This oonslsts of a drum 
attached to the stove pipe, tbe drum being connected by pipes and 
funnels with the story below and witb the upper and lower part 
of the room, to draw off the air to the cblmney. 

IlIIPBOVED CLOTHES DRYER. 

John F. Jaques, MOline, Dl., assignor to himself and John W. 
Bartlett, of same Jllace.-Tbis ls a folding frame of pecuilsr con
struction, provided with cords for supporting clotbes, forming a 
convenient clothes rack, and which Is capable of being folded in
to a small oomP8ll8. 

• ' I I . 
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nu'ROVED CISTElUII'. 

James Kennon, Jamestown, Oblo, assignor to Mary E. Kennon, 
of lIIIJIle place.-ThIs Is a walling for wells and cisterns, made of 
sections, or in one continuous piece of burned clay, with top cov
ering, the upper edge or seat of the sections being made wider 
than the lower to support thereon the next, and form a kind of 
shoulder for the lIurrounding earth. 

IMPROVED DOOR LOCK. 

GuBiav Winter, Denver, Colorado.-Thls consists of a door lock 
with two or more bolts and tumblers, wbich are so arranged In 
connection with the key hole guard plates, pivoted to the casing 
of the lock and operated by the bolts and key, that the keT hole 
Is closed at the side opposite to that from which tbe key Is intra
duoed. 

IMPROVED CARRIAGE TOP. 

Gecrge F. KnIght, Carroll, Ohlo.-This invention consists in 
making the- top of a buggy or other vehicle of sheet metal, the 
same being fastened to an Internal frame and braced by bolts, six 
In number, while the top Is oonnected with the seat frame by front 
and rear braces, the latter being jointed aud the former rigid. 
This construotlon Is found to greatly facilitate the trimming of 
the top, as that can be done before tbe frame Is bolted on, and 
therefore at much less cost than in the usual way. 

• • • • • 
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IJIPBOVED TOBACCO SUCKD GERH DESTROYER. 
Joseph H. Knaus, John R. Harford, Walter C. Knaus, and An

drew J. Furr. Boonsborough, Mo.-The object of this Invention Is 
to improve the constructlon of the tobacco sucker germ destroyer 
for wbich letters patent were granted to Joseph H. Knails and 
John R. Harford, January n, 18'1'8. In using the Instrument, the 
handle Is grasped In the halJd, with the fingers beneatb the CllOBB 
bar, and the cavity between the arms is placed splnst tbe tobacco 
stalk, directly over the sucker germ, and Is pressed against said 
stalk with su1llclent force to oause a cutter to project against said 
germ. The cutter Is then rotated, and cuts out and destroys the 
germ, so that it will not grow again. 

IMPROVED FABH GATE. 
William H. Rlohardson, Sheboygan Falls, Wla.-Tbis Is ail 1m

provement In that; claBB of gates wbich slide open and shut over 
rollers, so that tbey may be operated with more facility, in less 
space, and not be so liable to get out of order. The in ventlon oon
sists In olamping two rlm-groovec! wheels to a gate bar so that each 
will revolve upon a rigid hollow bearing, through which the 
clamping bolt passes. 

UIPBOVED REIN HOLDER. 
George W. Waters, Center, Mo.-ThIs consists of a bar of wood 

having straps adjustabl)< attached, for strapping the bar to the 
shoulders, and for oonnectlng the reins to the bar, tbe object being 
to provide a device for guiding teams while' plowing, or doing 
other similar work, which will permit of the free use of tbe hands 
and arms. 

IMPROVED GABDElIr BAKE. 
Anna Marla Suydam, Waterloo, N. Y.-A blade of segment 

shape, with sharp edge, is bent In one piece with the tines, and 
forms a stiffening back for tbe same. It Is made In line wltb the 
handle, and at about a right angle to the tines, and serves to clean 
and cut away the small patobes of gr8BB and bits of weed that are 
left In hoeing In tile garden paths. 

IKPROVED NOSE B:mG FOB SWmE. 
Edmund S. RIchards, Trlpoll, Iowa.-The sharpened ends of a 

piece or 1If1re are P8II8ed through the grlatle of the hog's nose, 
bringing a roller on the wire just in front of said nose. Small lea
ther washers are then placed upon the sharpened ends of tbe wire, 
and the said ends are bent down upon the outer sides of the said 
washers, securely fastening the ring to the hog's nose. Wben 
a bog with this device attempts to root, the roller turns upon the 
wire, and tbe hog can make no impression upon the ground. 

DlPBOVED HAY LOADER. 
Joseph RIchter, Laketown, Minn.-This invention relates to cer

tain improvements In that class of devices which are designed for 
loading wagons with hay, straw, or grain. It belongs to tbat type 
of loaders in wbich an adjustable rake gathers up the hay and de
llvers lt to an endless revolving apron provided with teeth, which 
apron Is operated by a band and pulley connectlon with one of tbe 
driving wheels, and dellvers the bay to the top of tho wagon. 
The Improvement consists In the particular construction, arrange
ment, and adjustments of the loading devices. 

IMPROVED KETHOD OF CHECK BOWING CORN. 
Charles B. Maclay, Delavan, m.-The convexity of tbe ground, 

passeil over by a planter or seeder, necessarily modUles the dis
tance between the hI!ls planted. Tbe gain or loss In this respect Is 
noted, and may be corrected In this machine by means of an ex
pansible wheel. A chain passes around this wheel and also a collar 
on the ule of the machine, so that the rotation of the wheel may 
cause the reciprocation of the seed sllde. The wheel is expanded, 
more or less, to canse the elide to work more or less quickly, and 
thus drop the seed In hllla a greater or leBl distance apart. 

• • • • • 
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IMPBOVED PICKER CHECK. 
Robert Davidson and John Richardson, Fall River, Mass.-Thls 

Is an improvement In the claBB of friotion devlcos designed for 
gradually arresting the pioker Sta1fB of power looms, In place of 
suddenly stopping them, as commonly practised. It relates to the 
means of attaching the friction atrlps to the shuttle boxes, and of 
adjusting the angle of the strips to each other, for varying the 
friction exerted on tbe picker staff. By means of adjustable 
brackets, the binders may be set nearer or farther from each 
other, and thereby the blndiDa' foroe of the oheok device Increased 
or decreased. 

. 

,. . . . . 
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IHPBOVED CROQUET HALLET. 
Harry MalIn, Pleasantville, Pa.-ThIs Is an improved croquet 

mallet tbat will not bruise the balls, and makes them last much 
longer, while it requires a lighter stroke In playing. It has rub
ber caps or facings at tbe ends. 

IMPROVED PORTABLE FmE ESCAPE. 
Herbert R. Houghton, New York clty.-Thls ftre escape consists 

of a wire rope baving a series of croBB bars or rests interlaced and 
lashed thereto, the said rope having a loop formed at Its upper 
end, with an extension end, for oonvenlence of escape upon the 
main rope. The wbole Is suspended by a snap hook caught In an 
eye, which Is sorewed to the fioor of a room. As its weight Is only 
about five IbB., It Is suitable for the use of travelers and residents 
In hotels, for whom It Is especlslly designed. 

IMPROVED MACHmE FOB MOUNTING PHOTOGRAPHS. 
Robert Sbeane, Listowell, Ontario, Canada.-Thls invention con

sists of a box of two parts hinged together so as to open and close 
together with uniform action. In the lower part Is a glaBB plate 
resting on a rubber or other elastic CUShion, and In the upper part 
Is a follower with an adjusting screw. The cards on which the 
photograpbs are to be mounted are put in the upper part, and 
preBBed down one after another on the pasted pictures lying back 
upon the glass, which are thus pasted to and mounted on the cards 
by clcslng down one part of the macblne on the other. 

IMPROVED POCKJIlT BOOK FASTENER. 
Daniel M. Read, New York clty.-This invention Is an Improve

ment upon that for which the same Inventor has already received 
letters patent, and relates ohlefiy to the construction of the fas
tening attached to the strap encircling tbe pocket book, which Is 
composed of a flat sheet metal top plate and a ohanneled bottom 
plate. The top plate Is provided with an end extension, whloh is 
bent back: over the end of tbe flap of the pocket book, to COVt'l', 
protect, and conIIne said end, and the bottom plate has a length
wise dep1'O@8ion or channel forming a corresponding raised por
tion, In which are formed three holes to receive the pin fixed in 
tbe base plate. 

IMPROVED CIGAR HOLDER. 
John Hutton, N� York olty.-Tbis Is a skeleton holder consist

Ing of the mouth piece In combination with the spring arms and 
semicircular cHps .whlch grasp the cigar. It Is made in one piece 
from hard rubber. 

. 

IMPROVED PROCESS OJ!' LITHOGRAPHING TRAlIrSFERS. 
Charles R. Biedermann, St. Louis, Mo.-Tbis Invention oonslsts 

mainly in dispensing with the preliminary treatment of the stone 
for causing it to absorb fluid matter beneath Its surface, wbioh Is 
effected by hardening the copy ou paper Into a solid type by the 
application of nltrio acid, and transferring, and IlxIug the liard
ened copy upon the stone by heating the same to blood heat, with
out chemical treatment of the stone. 

IMPROVED COMBll{ED GAS KETER AND CABBURET.BR. 
John M. Cayce, Franklin, Tenn.-Mr. Cayce's present invention 

relates, lI.rst, to an Improved gss-measuring apparatus, adapted 
for use, like other meters, In dwellings and otber buildings, and 
also fcr performing the functlon of a secondsry motor for opera
ting an air-carbureting apparatUf!. The oblef element of tbe ap
paratus Is a bl-ohambered wbeel or cylinder, of what may be 
termed annular segmental form, wbich Is partially Immersed In 
water or other liquid, suitable for sealing Its open ends, and Is 
oscillated upon its axis by the passing ourrent of gas required to 
be measured, each reciprocating movement thereof causing the 
vibration of a weighted lever, &ad thereby the reversal of a four
way oock, by which the gas current Is caused to enter one cham
ber of the wheel while the other Is dlscbarging Its contents, and 
1Ifce veTB4. 

IMPROVED DRESS CLASP. 
Alexander L. Fyfe, London, England.-ThIs clasp Is adapted to 

be attached to a cbain provided with a hook for attacbment to tbe 
waistband. The dreIis· is held In a Clip, whlcb consists of a pair of 
jaws, cupped or hollowed, and having on one a spring pad or 
oushlon which fits In the hollow of the other, and thus securely 
retains tbe dress. The pad consists of a disk of metal, cupped or 
hollowed, with a spiral SPl1Jlg behind it, �nd Is lltted in the hollow 
of one of the jaws. The jaws are provided with a runner, so 
formed as to embrace and compress them Ilrmly together at the 
point where the dress Is held. The runner may be of any desired 
form, and the back of the jaws may be corrugated or roughened 
transversely to omament them, and at; the same time retain the 
runner more seourely In position. 
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�.slutss aud ,,"s,oual, 
� Choir(}e f(JF' II'I8I!rUon undM' tMB head "  OM Dol

lar a Lene f(JF' each Cnsertion. 11 the Notfu � 
w.d8 Four IAne8, OM Dollar CI1Id a Holf per .lAne 
tofU be chMaed. 

For Sale-l0 In. Bement Slotter, Friction Hoist
Ing, and Mining Engines. J. S. Mundy, Newark, N. J. 

Agricultural Implements and Industrial Machin
el')'for Exportand Domestic Use. R.H.Allen & Co . . N.Y. 

Henry F. Lawrence, who received a Patent on 
Tunnels, Aug. 6, 18'72, will please addre88 FlanJt H .  Win
ston, EvanSville, Wis. 

Catarrh-Dr. Karsner's Remedy. Sure Cure. 
Sample Free. J. C. Tilton, Pittsburgh, Pa. 

For Specialties In Wooleus,Seamless Roller Cov
ers, PrInters' Blankets, &c. , address H. Waterbury & 
Co. , Rensselaerville, Albany Co . ,  N. Y. 

Metallic Letters and FIgures to put on patterns 
of caatlngs, all lizes. H. W. Knlgbt,Seneca Falls, N. Y. 

Wanted-on royalty, by a reliable house, some 
good practical Invention In Cast Iron, Brass, or Macbln
ery, to work as a specialty. Address Foundry, Station 
B, Pblladelpbla, Pa. 

For Sale-5 ft. Planer, $290 ; 3 ft. do., $175 ; 18 In. 
:dO ft. Lathe, a225 ;  1�ln.  Bolt Cutter, ,125 ; 22 1n. x12 ft. 
Latbe, $200; 88 In . lJrlll, f2'lS. At Sbearman's, 309 Arch 
Street. Pblladelpbla, Pa. 

Send $1.7D to MUtoL Bradley &; Co., Sprlng:fleld, 
Ma88., for a perfect Dre�s Plalllng Macblne, or address 
tor circular to agents. 

The Target Air Pistol kills cats, rabbits, squir
els, pbeasants, pigeons, and otber smnll game . Mailed, 

p ost paid, tor 13.78. Send stamp tor circular and testi
monials. E . H. HawleY, 1SS Orange st. , New Haven ,Ct. 

Best Bolter for Sawing Handles, Furniture Stu1f, 
Wagon Stulr, Fence Boards, &c. Send for Circulars. 

Rlcbard W. Montross, Gllllen ,  Mlcb . 
Send 20 cents to Milton Bradley &; Co., Spring

field, Mass. ,  for New Mechanical Drawing Book ; 01' ad
dress for a circular. 
r Wanted-To purchase Theine or Calrelne largely. 
Price and particulars to Mr. Dison, Canonbury Lodge, 
Canonhury, London ,  England . 

For Sale� interest In the Adding Pencil re
cently Illustrated IlIld descrIbed In tbls paper. Address 
M.  M. Smltb, KlrkKllle, M6; 

. '  

The surprtslng results i n  saving of fuel by tile 
use of Asbestos Steam Pipe lind Boller Coverings are 
wortby the attention of every one using steam. Tbe 
genuine can be procured of H. W.  Johns, .87 Malden 
Lane, New York, patentee and sole manufl'cturel' of 
Asbestos Materials. 

One Friction Clutch Pulley, 36 lD. diam.x22 in. 
tace, 4 In. bore ; and one do. do. 88 In. dlam.xl2 In. tace, 
3� In. bore, used to drive cold rolled sbaftlng at Cen· 
tennlal. Forsale low by V. W. Mason & Co . ,  Prov . ,  R. I .  

Baxter's Adjustable Wrenches, pnce greatly 
reduced. Greene, Tweed & Co . ,  18 Park Place, N. Y. 

Slide Rest for $8 to :fit any lathe. Goodnow &; 
Wlgbtman, 2S Comhlll, Boston, Masl. 

To Lease-The largest portion of the building 
comer Canal, Center, and Walker Sts. , now occupied al 
a BIlliard Manufactory and Bales Room. See adver
tisement Inanotber column. 

The Cabinet Machine-A Complete Wood Work
er. M. R. ConwllY, 2"ZI W .  2d St. , Cincinnati, Oblo . 

The Gatling Gun received the only medal and 
award gtven for macblne guns at the Centennial Bxhlbl
tlon. For Information regarding this gun, address Gat
ling Gnn C o . ,  Hartford, Conn . ,  U .  S. A. 

Journal of Microscopy-For Amateurs. Plain, 
practical, reliable. !SO cents per year. Specimens free. 
Addreaa Box 4875, New York. 

For Salo-Shop Rights to every Tool Bullderand 
manufacturer tor Bean's  Patent FrIction Pulley Conn
terabaft. D. FrIsbie & Co . ,  New Haven, Coon. 

Superior Lace Leather, all Sizes, Cheap. Hooks 
and lJoupllngs tor lIat and round Belts. Send tor cata· 
logue. C. W. Amy. 148 North 3d St., Pbliadelphla, Pa. 

MagIc Lanterns, Stereopticons, for Parlor En
tertainments and Public Exhibitions. Pays well on 
small capital. 74 l'age Catalogue tree. Centennial Medal 
and Diploma awarded. McAlIIster, 48 Nassau St. , N .  Y. 

Noiseless Exhaust Nozzles for Exhaust Pipes 
and Pop Valvel. T. Shaw, 915 Ridge Av ., Phlla. ,  Pa. 

Fire Hose,Rubber Lined Linen, also Cotton,:fInest 
quality. Eureka FIre Hose Co . , 13 Barclay <It. ,New Yor\<. 

The Solenti:flc American Supplementr-.Any de
aired back number can be bad tor 10 cents, at tbls omce, 
or almolt any news store. 

To stop leaks In boUer tubes, use Quinn's Pat
ent Ferrules. Addre .. S. M. Co , So .  Newmarket,N .H. 

Water, Gas, and Steam Pipe, Wronght Iron. 
Bend for prlcel. Ballev, Farrell & Co . ,  Plttsburgb, Pa. 

For Solid Wrought-Iron Beams, etc., see adver
tllement. Addreaa Union Iron MII1I, PlttsllnrCh, Pa. 
for IItholP'&pb. &c. 

Solid Emerv Vuloanfte Wheels-The Solid Orlg
nal Emery Wheel-otber kinds lmltatlODB and Inferior. 

Cantlon.--our name II ltamped In full on all our belt 
Standard Belting, Packing, and HOle. Buy that only. 
The beat Ia the cbeapest . New York Beltlug and Pack
. nil Compauy, 8'1 and 88 Park Row, New York. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and teielP'&pb purpoael,&c.,258 W.27tb St .. N.Y. 

E. O. Beaoh &; Co., makers of the Tom Thumb 
Telesrapb and other electrical machlnel, bave removed 
to 530 Water Street, New York. 

Power &; Foot Presses &; all Frult-can Tools. Fer
racnte WlU . ,  Brldlleton, N.J . •  C. :n, Mclly. HalI,Cent'l. 

For Sohd Emery Wheels and Kachinery, send to 
\be Union stone ce. ,  Bolton, 1Iaaa. ,  for cIrcnIar. 

For best Presses, Dies, and FruIt Can Tools, Bliss 
• WlIllamll, cor. ot P1ymonth and Jay, Brook1Jn. N. Y. 

Steel CastIngs, from one lb. to :ll.ve thousand Iba. 
Invaluable tor atrelll!'tb and durability. ClrcuJan free. 
Plttsburgb Steel Castilll( Co. ,  Plttsburgb. Pa. 

Hydraullo Presses and Jacks, new and second 
nand. LAthes and Macblnery tor Pollibini and BnII1n, 
metall. B. Lyon, .'30 Grand Street. New York. 

Diamond Too1l!-J. Diokfnson, M Nassau St., N. y, 
"Dead Stroke" Power Hammen-rooentl)' groat

Iy Improved, Increaa\1II( COlt over 10 per cent. Prices re
duced over 20 per cent. Bnll & Belden ce . •  Danbury ,C t 
Lansdell's Pat.Steam Syphons-Lansdell &; Leng's 

Lever and Cam Valve. Leng & Ogden, 212 PearI St. , N . Y. 

Walrus Leather, Emery, Crocus and Composi
t ion for pollabing Metals. Greene, Tweed & C o . ,  18 
Park Place, � ew York. 

D. Frisbie &; Co. manufacture the Friction Pul
ey-Captaln-best In the World. New Haven, Conn. 

For Sale-Two :flrst class Household Articles, by 
State or Conntlel. Addre88 Duke & James, Lancaster, Pa. 

To Clean Boller Tubes- Use National Steel Tube 
Cleaner, tempered and s�rong. Cbalmers Spence 00. ,N. Y. 

',l,.tlfl , Jmefl'JI. DECEMBER 2, 1876. 
Chester Steel CastIngs Co. make castings twioe 

as strolll!' as malleable Iron caatlnp at about the &&me 
price. See tbelr advertlaement, page 36Il. 

Patent Soroll and Band saws, best and oheapest 
n use. Cordesman, Bnn & ce .. CinCinnati, Oblo. 

It has been our oustom tor thirty years past to 
devote a oonsiderable spaoe to the answering of 
questions by correspondents ; so useful have 
these labors proved that the 8cIENTII'IC .AMERI
CAN omce has become the factotum, or headquar
ters to which everybody sends,who wants special 
Information upon any partioular subJect. So large 
Is the number of our correspondents, so wide the 
range of their Inqnlrles, so desirous are we to 
meet their wants and supply correct information, 
that we are obliged to employ the constant as&is
tance of a considerable staff of experienced wri
ters, who have tbe requisite knowledge or access 
to the latest and best sources of information. 
For example, questions relating to steam en
I!'ines, boilers, boats, locomotives, railways, etc., 
are considered and answered by a professional 
engineer of distinguished ability and extensive 
practical experience. Enquiries relating to elec
tricity are answered by one of the most able and 
prominent practical eleotricians in this country. 
Astronomical quOfles by a practical astronomer. 
Chemical enquirieS-by tine ot our most eminent 
and experienced professors of ckemtstry ; and so 
on through all the various departments. In this 
way we are enabled to answer the thousands of 
questions and furnish the Wire mass of informa
tion which these correspondence columns present. 
The large number of questionssent--they pourin 
upon us from all parts of the world-renders It 
impossible for us to publish all. The editor se
lects from the mass those that he thinks most 
likely to be of general Interest to the readers of 
the SCIENTIFIC .A.lIERICAN. These, with the replies, 
are printed ; the rcmalnder go into the waste 
basket. Many of the rejcoted questions are of a 
primitive or personal nature, which should be an
swered by mall ; in fact hundreds of corras
spondents desire a special reply by post, but very 
few of them are thoughtful enough to enolose so 
much as a postage stamp. We could in many 
cases send a brief reply by mall if the writer were 
to enclose a small fee, a dollar or more, accord
ing to the nature or Importance of the case. 
Wben we cannot furnish the information, the 
money Is promptly returned to the sender. 

R. D. L. will find directions for polishing 
pebbles on p. 188, vol. OO.-J. D. wlll :flnd a descrip
tion of a method of utilizing the waste heat from 
lime kilns on p. 200, vol. B2.-J. D. will :!lnd direc
tions for tanning sheepskins with the wool on p. 
23J, vol. 26.-B. I. will :find a good reoipe for black 
Ink on p. 250, vol. 34..-R. I. & U. K. should consult 
TM Hub, published In this oity.-L. A. F. will:flnd 
an article on potash in com cobs on p. 306, vol. 
26.-J B. P. will :find a description of a spring 
power for sewing machines on p. 134., vol. 27.-F. 
L. will :flnd a recipe for a balloon varnlsh on p. 
74., vol. 32.-J. S. M. will :flnd directions for paint
Ing magic lantern pictures on another page of 
this Issue. For a recipe for jet blaok ink, see p. 
250, vol. 3i.-M. G.S. will :find a recipe for Babbitt 
metal on p. l22, vol. 26.-W. F. S. wlll :find the de
monstration ot hts rule for :finding the area of a 
triangle in any good book on trigonometry.-F. 
E. B. will :find directions for ebonizing wood on p. 
50, vol. 33.-J. W. B. will :find directions for pre
serving cider on p. li, vol. 31.-D. will :find an ex
planation of the travel of car wheels on a curve 
on p. 268, vol. 35.-R. L. K. should put a table
spoonful of coarse brown sugar in a quart of 
:flour paste, to fasten paper labels to tin cans 
with. Thts also answers F. F., who will :find a re
cipe for a blue lacquer on tin on p. 75, vol. 32.
W. B. P. will :find directions for gilding without a 
battery on p. 100, vol. 34. For silver-plating with
out a battery, see p. 299, vol. 31. For nickel-pla
ting with a b!ttery, see p. 151, vol. OO.-G. F. R. 
will :find something on keeping water fresh on p. 
156, vol. 31.-F. W. E. should galvanize his Iron 
sink. See p. 346, vol. 31.-R. B. W. will :find a re
cipe for a hair stimulant on p. 363, vol. 31.-W. 
will :find direotions for treating a com on p. 202, 
vol. 3i.-W. A. will :find directions for making 
vInegar from cider on p. l00, vol. 32.-8. D. P. will 
:find directions for waterproo:ll.ng canVllB on p. 
34.7, vol. 31. For keeping cider, follow the dlrec
tious on p. li, vol. 31. For a recipe for bird lime, 
see p. �7, vol. 26.-J. S. P. will :find an answer to 
his query lUI to rotary engines on p. l23, vol. 30.
J. H. R. will :find a recipe for oroldc metal on p. 
347, vol. OO.-F. H. N. will :find articles on com
pound engines on pp. 122, 260, vol. ao.-R. L. will 
llnd the dimensions of the propeller of the Bax
ter canal boat on p. 281, vol. 2Il.-R. A. C. is In
formed that Mr. Charles Darwin, the evolution
ist, is living.-E. B. can drlil china with a sharp, 
swiftly revolving steel drill. For coppering iron, 
see p. 90, vol. 31.-C. E. S. can llne his cooking 
kettles with a porcelain coating . by the process 
described on p. 362, vol. B2.-H. B. B. will :find a 
scription of vulcan and rend-rock powders on p. 
2, vol. 3�.-E. T. B.,G. M.W.,J. A.,G F. S.,A.W.A., 
G. D., P. G., and others who ask us to recommend 
books on Industrial and selentl:flc subjects. should 
address the booksellers who advertise in our 001-
umns, all of whom are trustworthy :firms, tor cat
alogues. 

(1) J. H. 1. says :  1. Please give me a re
cipe for restoring the color to oloth, the color 
having been taken out by lime. A. Have you 
tried a little dilute muriatic acid ? The most sat· 
Isfactory method, perhaps, will be to have the 
cloth ro-dyed. 2. How can I restore the color to 
a straw bat which has become yellow ? A. Sub
jeot It to the vapor of a dtshful of burnlng sul
phur (Ilulphurous acid gas) In a tight box or 
oloset. 

(2) G. P. H. says : How oan we make raw- Ing our advertising columns. Soluble glass we 
hide soft and pliable for hobbles, bell oollars, have not tested in that respect. 
lassos, etc.? Is it the glue in the hide that makes (13) R. K. P. says : I have ,.. well iIP my it so hard? What is tile best method to soften it? 
Oil alone will net do it. A. The hides of animals, cellar that Is full of foul air. How can I remove 
owing to their complex chemical structure and It? A. Drop a pipe into it, within a few Inches 
the large amount of nitrogenous prinCiples which of the surface of the water, and then pump the 
they contain, are very prone to rapid putrefac- air out. Fresh air wiil take Its place. 
tion when exposed to a moist air. In very dry . (14) J. S. says :  There is a wooden parti
climates they soon lose their natural suppleness tion dividing two rooms. I wish to know if the 
and become stilr and hard by a process of desic- sound of loud talking and laughing can be stopped, 
cation. It was by the effort to overcome all these so that persons In an adjOining room can hear 
dlftlculties that the process of fixing the gelatln- nothing but a humming or Indistinct noise. Will 
ous bodies contained In the hide, tbat is, the sys- caulkfng up the cracks and tacking soft carpet 
tem of tanning them, was :first Introduced. We do paper, -h of an Inch thick, keep back the sound ? 
not know of a better one that we deem practica- A. Nail a few uPrl&'ht strips upon the face of the 
ble in your case. partition, and cover It with cloth, wet a little, 

(3) E. G. W. sayl! : I hear that a German stretched taut, and tacked to the strips. Now put 
socier.y has offered $400 prize f(Or a cheap nnd eftl- a wall paper upon the cloth ; at the same time :flll 
clent way of extracting the carbonic acid from up the joints of the plank In the present partition 
coal gas. Does petroleum gas contain the acid, where open. 
and does the acid Impair the light ? A. Gos from (15) C. A. asks :  Can limestone, which has 
petroleum contains only a very small qUlUltity of been put in a kiln, and has not been heated 
carbonic acid. The quantity Is so small that It enough to extract all the carbonic acid (that I!, It 
may be altogether overlooked. does not slak.e), be put again, after cooling, in 

(4) H. C. asks . Would filtering vinegar another kiln, and make good lime If hcated suf
through a common :filter (that ts composed in part :fIciently ? A. Yes. 
of charcoal) change the color or Injure the vlne- (16) C. F. asks : I want to coat pump tubing 
gar in any way? A. Make your :fllter of animal on the Inside with coal tar. The tar is to be boiled 
charcoal, or freshly or thoroughly burnt vegeta- until all the water is evaporated and it becomes 
ble charcoal. If the charcoal has not been thor- hard and brittle when cold. Would it alreot the 
oughly burnt it may Impart some unpleasant water so as to make It offensive for family use ? 
taste to the vinegar. If the vinegar be allowed A. Good asphalt or pitch might answer, but we 
to pass siowly through the :fllter, a pan, at least, cannot Insure success in all cases. The method 
of the dark color will be removed. of charring the exposed surfaces of the wood is 

(5) 1<'. D. asks :  How shall I bleach a silken 
much more desirable and efficient than the one 

fabric ? A. Have you tried sulphurous acid? Thts you suggest. 
ts the usual bleaching agent employed for silk, (17) L. N. says :  1. A man nearly lost his 
but It requires some previous technical experl- life by sieeping In an upper room of a house ad
ence In the matter to be enabled to do It well. joining a lime kiln. When found, he was insen
After being sulphured, the goods are passed sible, and could not be resuscitated for over an 
through an extremely dilute solution of sulphuric hour. The doctor says that the effect was pro
acid, and washed, duced by gas fl'om the kiln. Some of us do not 

(6) J. H. R. asks : What degree of heat does believe that, as there could not be much gas In 
tbe rcom. The house ts about 00 feet from the It require for calcining gypsum in an oven ? The kiln, and the gas must have entered by the win' gypsum Is broken about the size of hickory nuts. dow. A. The doctor's surmise Is very probably How long will it take to make good stucco out of correct. 2. How much gas must there have been it ? A. If, as we understand you, you wtsh to Ig- to produce thts result ? A. Ten per cent of the nite the gypsum In order to obtain plaster of gas in the atmosphere of a room is suftlclent to Paris, It Is necessary to remove the greater part produce asphyxla in a healthy person remaining of the water of crystalllzation by heating the for a short time in the room ; but thts is subject mineral for some time at a temperature of about to wide Variations, according to the age, physical 800" Fah. If the temperature Is allowed to rise condition, etc., of the person breathing the vitiaabove 360°, It will not, when mOistened, resume ted air. its water of crystalllzation. There are numerous 

other precautions necessary to be observed, in or- (18) O. C. asks. Do the forces arising from 
der to obtain a good product. See p. 173, SCIENCE the attraction of gravitation and from momentum 
RECORD, for 1874.. depend on the same law for their effective action? 

(7) E. K. M. says :  Our home-made hard To illustrate : Ifa force of 10 1bs. on a given lever 
soap, ln drying, shrinks very much. What can we will raise 100 Ibs., then dOUble that force will raise 
do to make It retain Its shape ? A . .All recently ;:��ti!�d�!r

60 u:::�:aa:ro'::!� d:�e
l:C:;�� made soap shrinks more or less In drying, from then it will require (In theory) 120 Ibs. to drive It the loss of water. This cannot be aVOided. at the same speed through two 6 Inch sticks. In (8) C. D. asks : How are blank spaces ob- practice, I :find that force on the lever has the tained in an engraving produced by the photo- same effect that ithas in theory, but that steam ' engraving process ? I understand the method of has not. The amount of steam is not reqnlred to photo-engraving (by means of tbe sunlight pass- be doubled. One says that thts ts on account of 

ing through a photographic negative and falling the momentum, which Is not governed, even in 
on a plate of glass coated with a :film of gelatin theory, by the same law that gravitation ts gOV
and bichromate of potash, etc.); but I have never erned by. I contend that it ts on account of frio
yet seen in any description of the process an ex- tlon, which theory dof.s not allow for, and that 
planation of the means employed to obtain the momentum and gravitation, as above illustrated, .wlde blank spaces In the engraving : spaces, say, are governed by the same laws in theory. Am I 
from a quarter of an Inch to an inch In width. right ? A. You seem to have the right idea. 
Are such lights In the picture obtained by eating 
away the spaces between the reliefs with acids in (19) J. F. D. says, in reply to A. E. & Co. , 
the stereotype plate, or are the spaces cut out of who wish to augment the espaclty of their :flouring 
the plate with the engraver's tools ? A. See pp. mill : You appear to be running the mill to a de-
178, 236, 139, vol. 33, and pp. 95, 186, 169, 168, 185, clded disadvantage. I would suggest that,lnstead 
SCIENCE RECORD for 1876. You will :find, by ex- of putting In another run of burrs, you run the 
amination, that the references to thts and other ones you have up to their capacity. With the 
similar processes have been very numerous In the stones properly drafted and dressed, and run at 
back numbers of the 8cmNTIFIc A1IERICAN. 2. proper speed, you onght to grind at least 15 bush
Do you know of any acid that will corrode or els of wheat per hour on each run, and that will 
soften plaster of Paris, after the plaster has been give the engine all it can do. I know it can be 
mixed with water and bas hardened, so that the done, for I am averaging 20 bushels of wheat per 
parts touched by the acid may be brushed away hour on a 4. feet burr, and 35 bushels of oom 
with a moderately stilr brush ? A. Sulphate on a � feet, running both at once and making a 
of lime Is soluble to some extent in hydrochlOric yield of over 4.2 lbs. of :flour per bushel. Our en· 
and nitric acids, also In sulphate of ammonia. 3. gine ts about the same size as the one mentioned, 
What ts the hight of the lines In relief in an en. but we have a rather larger boiler. 
graving obtained by the photo-engraving meth- (20) G. E. T. says, in answer to H. S. G. , 
od after the soluble :fllm has been washed away who asked If the oloth would not absorb more 
from the glass plate ? A. This depends altogether sulphuric acid In the mixture of 80 gallons water 
upon the thickness of the :fllms, as well as their and 2 Ibs. sulphuric acid than In half that quan
number and the length of time of exposure to tity. The cloth, If thoroughly agitated and of 
tbe light. any considerable quantity, say from 10 yards up, 

(9) H. C. says : What composition can be would absorb nearly the whole of the acid. I do 
applied to floors before laying carpets, to pre- not think there would be a loss of 10 per cent 
serve them from the attaok of moths ? A. Use a more acid by using the larger quantity than the 
dilute aloohollo solution of carbolic aoid : about smaller. 
1 part of the acid to 12 or 15 parts of alcohol. (21) J. H. N. says, to W. H. J. ,  who asks us 

(10) C. P. asks : 1. What is the best mate- to explain how car wheels get round a ourve : 1. 
rial to add to linseed oil while boiling, to give it A car wheel Is some 2 inches larger on the inside, 
the hardest drying quality ? A. According to or next to the flange; and so the car wheels, in go
Barmell, Jean, Mulder, and others, the borate Ing round a ourve, always run up to the :flange on 
of manganese is the most excellent siccative. 2. the outside of the curve, which ot oourse ts the 
How much of the dryer should be added? A.Use longest rail, and so bring the inside wheel to bear 
1 part w 1,000 parts of the oil. a. How can lin- on its small end. A. It must be evident that, un
seed oil, which has been darkened. In bolling, be lessall the curves of a road have the same radl· 
economically blesched, In considerable quantl- us, the curving of the wheels will not prevent 
ties? A. It Is usually bleached by exposure to slipping in some cases. 2. Why do the wheels and 
strong sunlight in shallow leaden trays (about 4. rails on the east side of north and south roads 
Inches deep) covered with sheet! of glass. wear out the fastest? A. Experienced railroad 

(11) J. L. A. asks : What will directly de men believe that this does not happen when a 
track' is kept in proper order. stroy a human tooth, in the mouth or out? A. 

There ts no such substance or preparation known. (22) H. E. E. says, lD answer to W. H. F., 
(12) H. P. 1. says : I use a large wood tank who asks which car wheel slips in gOing round a 

to hold brine, which wastes by passing through CU1'Ve : Neither. I have often seen a distiller 
the pores of the wood. Is there anything that roll hts barrels to a warehouse some 50 yards away 
can be aplllled to the wood that wlll :flli the pores, on two poles lafd parallel about 2 feet apart ; the 
and not be acted upon by the brine ? Would sol- barrels Iwayed from side to side and adjusted 
uble glass do ? A. Perhaps a preparation of as- themselves automatically,and kept the track, al
bastos might answer your pw:pose ;  thts may be thongh at one place there was an abrupt angle 
QbWned In this clty, as you will see by consult- of 15° or 20°, which ts worse than a regular curve 
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on a railroad, If the barrel is placed on the 
tra�k too far to the right, that part of the barrel 
·where it touches the right rail is larger than the 
part where it touches the ieft rail, which causes 
the right hand end to roU faster than the left 
hand : and if it should roll too far over to the left, 
the same thing will take place on that side. And 
so it is constantly adjusting itself on the track, 
with no cause for either end to slip, even in turn
ing II. curve. Just BO with the car wheels (which 
are conically shaped from the fiange outward), 
provided II. proper amount of lateral play is al
lowed by laying the track II. little wider than the 
fianges on the wheels would indicate. 

T. P. H. asks : How do dentists harden and 
polish their vulcanized rubber plates ?-A. R. 
asks : What will give II. white porcelain finish, with 
glassy surface, to wood ? It must be impervious 
to dampness.-S. Bros. ask :  IR there a successful 
way of treating the material for pianoforte sound
ing boards in order to increase the volume and duo 
ration of BOund ? 

COJDlUIICATION8 llECEIVED. 
The Editor of the 8<lIBNT:DrIa .AJmmOAX ac

knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing subjecUi : 

On the Earth's Motion. By J. A, B. 
On Light, Space, and Matter. By A, S, 
On Spiritualism. By J. W. M. 
On II. Measure of Value. By B. M, 
On the Biblo and Progressive Thought. By P. 

F, P. 
On Cotton and Wool. By A. R. L. 

Also inquiries and answers from the following : 
G. H .-D . L.-W. B .-T. J. L .-R. & B .-J. T_ C.
E . C .-L. O.-A, J .  W.-C. S .-W . S .-J. D . H. 

BINTS TO CORRESPONDENT& 

Correspondents whose inquiries fail to appear 
should repeat them,. . If not then pl1bllshed. 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., w1ll.not be 
published here. .All suoh questions, when tntt1als 
oniy are given, are thrown into the waste basket, 
as it would fill half of our paper to prillt them all ; 
but we generally take pleasure in answerlng briefiy 
by :nail, if the writer's address is given. 

Hundreds of inquiries aruiJogousto the follOwing 
are sent : " Who buys ores of antimony ? Who 
makes spiral springs ? Who makes electrio en
gines ? Who makes fiexible shafting ?" .All suoh 
personal inquiries are printed, as will he observed, 
in the column of " Business and PersonaL" whioh 
is specially set apart for that purpose, subject to 
the oharge mentioned at the head of that col
umn. Alm08t any desired information can 1n this 
way be upeoUtiously obtained. 

[ O F F I C I A L,] 

I N D E X  O F  I NVENTI O N S  
I'OB WHlOS 

LeUel'll Patent 0:( the UnI&ed 8&&&e. were 

Gran&ed In the Week Endlne 

October 24, 1876, 
AND BA.CH BBA.RING THA.T DATBo 

[Tbose marked (rl are rel.sued patents.] 

A eomplete copy of any patent In the annexed list, 
ncludlng both the specillcations and drawings, will be 

fnrnlBhed from thli olllce for one dollar. In ordering 
please staLe the number and date of the patent de8lred. 
and remlt to Mnnn &Co . •  97 Park Row. New York city. 

Air compressor, H. H. Sawtell . .  . . . . . . . . . . . . . . . . . . . 188 .596 
Anti-friction bearing. Warren & Wilkes . . . . . . . . . . . 188,729 

Ash sifter. M. J. Chrl.tle . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 586 
Awning, F . ·  Hohorst. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 183.671 
Backlash . preventing, J. A . Hafner. . . . . . . . . . . . . . .  7,959 
Baker's oven, E. A. E. Bllhm . . . . . . . . . . . . . . . . . . . . . 188, 629 
Bale tie, E . E. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,702 
Baling manure. B. Ackerman . . . . . . . . . . . . . . . . . . . . . .  188,617 
Baling press, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . .  188.547 
Barbed fence wire, L. E. Evan . . . . . . . . . . . . . . . . . . . . .  188.552 
Barrel cover, Whitmore & Butler . . . . . . . . . . . . . . . . . 188, 782 
Bath car. C. H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,587 
Bee hive . J. W. & T. H. Davis . . . . . . . . . . . . . . . . . . . . .  188,650 
Bee hive, V .  D. Manchey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.692 
Blacking brush, C .  B .  Goldsmith . . . . . . . . . . . . . . . . . .  188.557 
Boat· detaching apparatus. R. Greenwell . . . . . . . . . .  183, 668 
Bolt cutter, W. C. Carlton . . . . . . . . . . . . . . . . . . . . . . . . 188,640 
Book, shawl, or parcel haudle, G.  Havell . . . . . . . . .  188.583 
Books, forming and Inserting staples In, H. Heyl. 183. 670 
Boot shanks, cuttIng, J. M. Wat.on . . . . . . . . . . . . . . .  183, 607 
Boot nail machines. L. Goddu (r) . . . . . . . . . . . .  7.857. 7.858 
Boot stltreners, forming, L. Cote (r) . . . . . . . . . . . . . . . .  7,958 
Bottle stopper. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  183, 680 
Bottle stopper. A . E . Rich . . . . . . . . . . . . . . . . . . . . . . . . . .  183.512 
Box for artillcial 1I0wers. I. Birge . . . . . . . . . . . . . . . . .  188,580 

Brick machine, F. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.662 
Brick mold. C. M . Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  183.583 
Brush, Holmes & Lawrence . . . . . . . . . . . . . . . . . . . . . . . .  183.672 
Burglar alarm. C. H. W1IIlams . . . . . . . . . . . . . . . . . . . . . .  183.784 
Bnrgla!��:nd lire alarm, N. Harper . . . . . . . . . . . . . . . . . .  188.582 
Butter package. A. W. Monroe. . . . . . . . . . . .  . . . . .  183.568 
Can opener, I. W. Heyslnger . . . . . . . . . . . . . . . . . . . . . . .  188. 669 
Candle holder, H .  W. Kahlke . . . . . . . . . . . . . . . . . . . . . .  183.578 
Canister, J. H. Preater . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.708 
Car coupling, B. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.499 
Car coupling, J. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.833 
Car coupling, S. F. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183. 508  
Car coupling. G .  W .  Whittington . . . . . . . . . . . . . . . . .  183,781 
CarboniC acid generator, C. H. Thompson . . . . . . . .  183,694 
Carpet cleaner, S. B. Ste�rns . . . . . . . . . . . . . . . . . . . . .  183,600 
Carriage washing apparatus. A. Lewis . . . . . . . . . . . . .  183,578 
Carriage wheel felly, E. Danford . . . . . . . . . . . . . . . . . .  188,647 
Cheese press and hoop, II. W. MlIIar . . . . . . . . . . . . .  188, 696 
Chimney cap, F .  LIchtenfels . . . . . . . . . . . . . . . . . . . . . . . . 183.581 
Churn, E. T. Slayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.714 
Cigar holder. J. Hutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.570 

Igarette machine. L. J. Bejottes . . . . . . . . . . . . . . . . . 183.483 
llrcult closer. Signal . J.  I. Conklin, Jr . . . . . . . . . . 188, 648 

Cistern, J. Kennon. . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.575 

Clasp for holding garments, A. L. Fyfe . . .  , . . .  188, 556 
Clevis, W. J. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.551 
Clock case, S. E .  Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,725 
Clothes dryer, J. F. Jaqnes . . . . . . . . . . . . . . . . . . . . . . . . .  188,679 
Clothes pin, J. W. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,645 
Clothe. wringer, Mcllfillen .' al (r) . . . . . . . . . . . . .  . • .  7,865 
Coal gas, making, T.  Cnrley . . . . . . . . . . . . . . . . . . . . . . . 188, 548 
Coal 011 stove, R. F. Tallman . . . . . . . . . . . . . . . . . . . . . .  183,729 
Cork extractor, J. S. Saunders . . . . . . . . . . . . . . . . . . .  189.700 
Corn planter, F. A. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 624 
Corn planter, 1 . Houghtllng . . . . . . . . . . . . . . . . . . . . . . . .  188 ,567 
Corn popper, H. Belmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,484 
Corn sheller, Douglas & Parkhurst . . . . . . . . . . . . . . . .  183,653 

Cornice gutter, C. A .  Valle . . . . . . . . . . . . . . . . . . . . . . . . .  183,519 
Cotton bale tie,  J.  W. Petty (r) . . . . . . . . . . . . . . . . . . . .  7,660 

Cotton opener, J. E. Crane . . . . . . . . . . . . . . . . . . . . . . . .  188,541 
Cotton opener andllapper, Whitehead eI al . . . . . . 188,7SS 
Cracker machine, I. J. Hllgerd . . . . . . . . . . . . . . . . . . . .  183,565 
Cream of tartar, making, G. Schnitzer . . . . . . . . . . . . .  188,597 
Croquet mallet, H .  Malin . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,582 
Curtain bture, I. W. Heyslnger . . . . . . . . . . . . . . . . . . . 183,668 
Curtain IIxture, W. E. Skinner . . . . . . . . . . . . . . . . . . . . . 188,515 
Cutter bar for harvesters, T .  V .  Nichols . . . . . . . . . . . 188,506 
Desk, J.  Adrlanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188 ,618 
DIe for making hoes, H. Hammond . . . . . . . . . . . . . . .  188,561 
Door lock, G. Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 615 
Double force pump. Hulbert & Na.h . . . . . . . . . . . . . .  188,500 
Draft equalizer, P. W. Thomson . . . . . . . . . . . . . . . . . . .  188,726 
Dredging machine. C.  O. Davis . . . . . . . . . . . . . . . . . . . . .  188,548 
Egg beater, W. B .  Nichols . . . . . . . . . . . . . . . . . . . . . . . . . .  183,569 
Egg carrier, Bull & Woodrutr. . . . . . . . . . . . . . . . . . . . .  188,634 
Electric log, J. P. Haines. . . . . . . . .  . . . . . . . . . . . . . . .  188.559 
Electric railway Signal, J. I. Conklin, Jr . . . . . . . . . 183,642 
Electrlcmagnet bell, F. W. Griswold . . . . . . . . . . . . . .  183,665 
Elevator bucket, W. G.  Avery . . . . . . . . . . . . . . . . . . . . . 183,1125 
Escapement, R. Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,628 
Extension table slide. A� .Martlhand . . . . . . . . . . . . . . . .  183,699 
Farm gate, J.  Jennings, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  188, 571 
Fvrm gate, W. H. RlcharMon . . . . . . . . . . .  � . . . . . . . . . .  183,595 
Feather renovator, Stewart & Smith . . . . . . . . . . . . . .  183,721 
Feed regulator, F. Kllnkermann. . . . . . . .  • . . . • • • • • •  183,634 
Fence, R. L. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,656 
Fence ralls to po�ts, .ecurlng, D. V. Stover . . . . . .  188, 601 
Fence strip, J. Brlnkerhotr . . . . . . . . . . . . . . . . . . . . . . . .  183,531 

Fire escape, H. R .  Houghton . . . . . . . . . . . . . . . . . . . . . .  183,568 
Fire escape, A. Klndermann . . . . . . . . . . . . . . . . . . . . . . .  183 , 508 
Flower trelliS. C. H. Westcott . . . . . . . . . . . . . . . . . . . . .  183,611 
Floor protector for stoves, F .  J.  Seymour . . . . . . .  1 88, 711 
Foot rest, E. F. Merslck . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,695 
Foot warmer, G. E. Hayes . . . . . . . . . . . . . . . . . . . . . . .  189 ,497 
Fruit dryer and steamer, W. Braidwood . . . . . . . . . .  188 ,680 
Furnaces, feeding, etc. ,  J. P. Burnham . . . . . . . . . . 83,S95 
Furnaces, supplying blast to, N. R. Packard . . . . .  183.509 
Furnlture, strengthening legs of, F. S. Gwyer . •  183,558 
Gage lathe, Brown and Howe . . . . . . . . . . . . . . . . . . . . . .  188,639 
Garden rake, A. M. Suydam . . . . . . . . . . . . . . . . . . . . . . .  183,609 
Gas bag pressure for, G.  H .  Loomis . . . . . . . . . . . . . . .  188, 690 
Gas-enrlchlng apparatus, H. Stacey . . . . . . . . . . . . . . .  188,719 
Gas meter, R. C. Phillips . . . . . . . . . . . . . .  . . . .  . . . . . .  183,510 
Gate, J.  M. McEntire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,508 
Gate latch, S .  M.  Tinkham . . . . . . . . . . . . . . . . . . . . . . . . .  183,518 
Glass tablet, ornamented, M.  B. Church . . . . . . . . .  189, 488 
Grain binder, D. W. Barnett . . . . . . . . . . . . . . . . . . . . .  188,529 
Grain separator, J. H. Elward . . . . . . . . . . . . . . . . . . . .  183,656 
Graphoscope, W. H. Lewl . . . . . . . . . . . . . . . . . . . . . . . . .  183.579 
Grocer's sample case , H. A. Wlnden . . . . . . . . . . . . .  188,614 
Gun sight, H. Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 ,560 
Hand planter, S. P . Babcock . .. . . . . . . . . . . . . . . . . . . . .  183,1127 
Hand sled, J. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,576 
Harness clasp, F. H. Dahm . . . . . . . . . . . . . . . . . . . . . . . .  183,616 

Harness saddle, J. A. Ducastel. . . . . . . . . . . . . . . . . . . .  183,855 
Harrow, A. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 542 
Harvester, C. W. Levalley . . . . . . . . . . . . . . . . . . . . . . . . . .  183,577 
Harvester, Petersen & Thorlon . . . . . . . . . . . . . . . . . . .  168, 700 
Harvester, J. Werner, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,790 
Heating drum, T.  B .  Field . . . . . . . . . . . . . . . . . . . . . . . . .  183,558 
Heating stove. C. H. Buck . . . . . . . . . . . . . . . . . . . . . . . . .  188,594 
Heating stove, Dickey & Perry • . . . . . . . • • • . • . • . . . . . .  188,545 
Hog-singeing apparatus, W, R. Berger . . . . . . . . . . . .  183,1125 
Horse power, I. Joyner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188 . 572 
Horse rake, D . P. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 ,712 
Horseshoe machine, Russell and Claude . . . . . . . . .  1 83,707 
Hos£ connection. lire engine, P.  H. Owens . . . . . .  188,699 
Hot air furnace, J. R. Wall .. . . . . . . . . . . . . . . . . . . . . . .  18d,728 
Hydraulic cement, A. W. Shaw . . . . . . . . . . . . . . . . . . .  183,718 
Hydraulic jack, Byrnes & Groshon . . . . . . . . . . . . . . . .  183.698 
Incubator, H. W. Axford . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,526 
Inhaler, G. I. McKelway . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,694 
Iron aud steel direct, making, W. A .  Lyttle . . . . . .  183 ,691 
Iron fence. J. B. Wickersham . . . . . . . . . . . . . . . . . . . .  183 ,619 
Ironing apparatus, BaUey & Perrenot . . . . . . . . . . . .  183.621 
Lamp, R. W. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.591 
Lamp pendant. E. Blackman . . . . . . . . . . . . . . . . . . . . . . .  188,1128 
Lamp ring, Atkins & Harris . . . . . . . . . . . . . . . . . . . . . . . .  183.620 
Lasting girth for boots, G.  W. Copeland . . . . . . . . . .  183,539 
Lath. E. Coleman . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  183 ,588 
Life-preserving suit, F. Weck . . . . . . . . . . . . . . . . . . . .  183,521 
Lifting jack. W. Donaldson . . . . . . . . . . . . . . . . . . . . . . .  188,6112 
Limekiln. H. Stacey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 516 
Lime kiln and gas generator. J. Vowan . . . . . . . . . . . 183.644 
Liquid IIlterlng apparatus, T . R. Sincialre . . . . . . .  188.599 
Lock for doors. ect.,  Winslow & Gilbert . . . . . . . . . .  189,788 
Lock for satchels. W. Roemer (r) . . . . . . . . . . . . . . . . .  7.861 

Locomotive. W. Holdsworth . . . . . . . . . . . . . . . . . . . . . .  188.568 
Lozenge machine, C. H. Hall. . . . . . . . . . . . . . . . . . . . . .  ,188.668 
Measuring rule, E . D. Waterbury . . . . . . . . . . . . . . . . .  188.608 
Meat can, J.  Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.507 
Middlings separator. EI.enmayer & Dehner . . . . . .  183,495 
Middling • •  eparator. W .  H. Geohegan . . . . . . . . . . . .  183,660 
MIddlings .eparator. Slagle & Graham . . . . . . . . . . . .  188,715 
Millstone dress. Grigg & McElroy . . . . . . . . . . . . . . . . .  188,661 
Mustache guard. J.  S.  Horton . . . . . . . . . . . . . . . . . . . .  188.678 
Nose ring for swine, E. S. Richards . . . . . . . . . . . . . . . .  1 88. 594 
011 cuP. J. Valr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.608 
Orgau reed, H. K .  WhIte . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.522 
Organ reed board. sub-baas, J. A. Smith . . . . . . . . . .  183.718 
Paper barrel machine. 1. B. Taylor . . . . . . . . . . . . . . . . 183.724 
Pencil and eraser holder. P. Schrag . . . . . . . . . : . . . .  188,710 
Permutation lock. J.  Meyer . . . . . . . . . . . . . . . . . . . . . . .  188.504 
Photographs, mounting. R. Sheane . . . . . . . . . . . . . . .  183.599 
Picker check, Davidson & Richardson . . . . . . . . . . . 188.649 
Pipe wreuch, T. Keeun . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 ,574 
Piston for deep wells. J. Old . . . . . . . . . . . . . . . . . . . . . .  183,590 
Planing machine. Brockus and Barnum . . . . . . . . . .  188,682 
Plow. M .  D . Dozier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.654 
Plow. E. G. Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 612 
Plug tobacco. C. Sledier (r) . . . . . . . . . . . . . . . . . . . . . . . .  7.982 
Pneumatic switch lock. D . A. Burr . . . . . . . . . . . . . . .  183.486 
Pneumatic switch signal. D. A. Burr . . . . . . . . . . . . .  183.487 
Pocket brok fastener, D. M. Read . . . . . . . . . . . . . . . . .  183,598 
PrInting press, G. P. Gordon (r) . . . . . . . . . . . . . . . . . . .  7.984 
Prlntlug wbeel. hand, R. T .  Williams . . . . . . . . . . . .  188,785 

PrOjectile, B. B. Hotchkiss . . . . . . . . . . . . . . . . . . . .  ' . . . .  lFI8,674 
Pump. L. D. Rall.back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.701 
Pump, W. Wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.787 
Quartz crusher. F. M. Davis . . . . . . . . . . . . . . . . . . . . . . 188,648 
Quartz mlIl. D . D . Mallory . . . . . . . . . . . . . . . . . . . . . . . . . . 188.583 
Range, A .  Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,519 
Ratcbet wrencb, R. R. Wilson . . . . . . . . . . . . . . . . . . . . . 183; 795 
Reed organ action, A, H. Hammond . . . . . . . . . . . . . .  188,496 
Rein bolder. G. W. Waters . . . . . . . . . . . . . . . . . . . . . . . . .  188, 609 
Riding and walkIng cultivator. A. Oanlleld. . . .  188, 839  

Rock-drilling machine, C .  C .  Creeger . . . . . . . . . . .  188, 49'J 
Roiling blanks for oil well sockets, L. yakel . . . . .  188,789 
Rolling toy. H .  F. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . 188,549 
Rotary blotter, W. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  183.501 
Rotary churn .  J. McDermald . . . . . . . . . . . . . . . . . . . . . .  188,585 
Saddle for spinning top rolls, etc . ,  E. Dixon . . . . . . 188,548 
Sasn balance . J. Schater . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.514 
Sash bolder. S.  Byram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.697 

Sush holder. A. Irvine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.676 
Scbool desk, H .  R. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IPS.658 
Seeding machine, J.  H. Jones . . . . . . . . . . . . . . . . . . . . . .  183,682 
Sewing maChine, J. Jamieson . . . . . . . . . . . . . . . . . . . . . .  188, 678 
SewIng machine feed , O. S. Hazard . . . . . . . . . . . . . .  188,564 
Sewing machine shuttle, G. W. Baker . . . . . . . . . . . .  188,1128 
Shade for the eyes, H .  C .  Kromer . . . . . . . . . . . . . . . . . . 183.837 
Shade holder, E . Blackman. . . . . . .  . . . . . . .  . . . . . . .  . 188,627 
Shlp's windlass. J.  L. Dickenson . . . . . . . . . . . . . . . . . .  188,546 
Shoe fastening, H. E. Dennett. . . . . . . . . . . . . . . . . . . . .  188, 544 
Shoe. wooden soled, T. R. Hyde . . . . . . . . . . . . . . . . . . . 183.675 
Shutter, sheet metal. A .  O. Kittredge . . . . . . . . . . . . .  183.835 
Skeins and warp •• printing, Horton & Caldwell . .  183,499 
Sled brake. J.  A . Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 .667 

Sleigh bell. G. W, Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.605 
Slop trap. J.  D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.701 
Spice box. A. B. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,555 
Spindle for spinning frames. etc . ,  Myers ., al • • • •  188. 698 
Spirits, treating and aging, G. Goewey . . . . . . . . . . . .  188.661 
Spring bed bottom, J.  Forbes, Jr . . . . .  , . . . . . . . . . . . 168,657 

Spring bed bottom. S. H. Reeves . . . . . . . . . . . . . . . . . .  183.705 
Station Indicator, Allan .' al . . . . . . . . . . . . . . . . . . . . . . .  188.482 
Steam cooking kettle ,  W. G. Flanders . . . . . . . . . . . .  188,554 

Steam engine governor. E. Buss . . . . . . . . . . . . . . . . . .  188, 836 
StIrrup, R. Sabin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.708 
Stone-dresslng machine. J. C. M1IIer . . . . . . . . . . . . . 188,586 
Stove pipe jOint, J .  Draper . . . . . . . . . . . . . . . . . . . . . . . . .  192,494 
Stove pipe shelf. Johnston .' al . . . . . . . . . . . . . . . . . . . , 183.831 
Street sweeper, J.  W. McDonald . . . . . . . . . . . . . . . . . . .  183.584 
Surgical clamp, A . G. Strubell . . . . . . . . . . . . . . . . . . . . 188, 602 
Swing. W. Mogle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.bIl7 
Swivel hook or pin, safety, T. Cogswell . . . . . . . . . . .  189,489 
Tack strip and machine, E . Woodward. . . . . . . . . . .  183.616 
Tappet for stsmp rods, J. Brodie . . . . . . . . . . . . . . . . . .  188.881 
Tethering device, J.  L .  Jackson . . . . . . . . . . . . . . . . . . .  183.677 
Thermometer, G. B. Wiggin . . . . . . . . . . . . . . . . . . . . . . .  188,1123 
Thra.hlng machine. A. S. Whittemore (r) . . . . . . . .  7,983 
Tobacco pipe, J. Bingham . . . . . . . . . . . . . . . . . . . . . . . . . .  188,626 
Tobacco sucker destroyer, Knaus ., al . . . . . . . . . . . .  188, 8S6 
Tool holder, New. Mathew •• & Berry . . . . . . . . . . . . . .  188,505 
Toy thaumatrope, W. H. Earle . . . . . . . . . . . . . . . . . . . . .  188.550 
Trace buckles. E .  G. Latta . . . . . . . . . . . . . . . . .  189.688, 183,689 
Treadle. Trump & Frederick . . . . • . . • . . • • • . . , •• , . . . •  l!iS, 727 
Trimming, A . Sturm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.722 
Turbine water wheel, A. D . Cole . . . . . . . . . . . . . . . . . .  183.490 
Veblcle axle. B. F. Richardson . . . . . . . . . . . . . . . . . . . .  188 .706 
Vehicle wheel, J. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,569 
Ventilator, H. A. Buzzell . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,585 
V entilator. J. W. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.4')1 
Ventilator, Valle & Sanders . . . . . . . . . . . . . . . . . . . . . . . .  183.520 
Ventilator and roof protector. E. M. Brock . . . . . . .  188.588 
Ventilator tor lIues. Hay ., al . . . . . . . . . . . . . . . . . . . . . .  183.498 
Wagon brake. C. G. Deming . . . . . . . . . . . . . . . . . . . . . . .  188 .651 
Wagon dash. J. E. Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.580 
Warping machine. J.  J .  & G. Ashworth . . . . . . . . .  188,619 
Washing machine, H. E.  Smith . . . . . . . . . . . . . . . . . . . .  188,717 
Washing machIne. B .. I. W1IIIams . . . . . . . . . . . . . . . . . .  183.1124 
Water closet, W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188. 716 
Water heater, W . S. Reynolds . . . . . . . . . . . . . . . . . . . . . . 188.511 
Weather strip. A. Prott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.592 
Wheel plow, S. F. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . 188.610 
WlndmlIl, A. J. Ball. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.622 
Wlndm1ll. A. H. Cleaveland . . . . . . . . . . . . . . . . . . . . . . . .  188.641 
WlndmlIl, M. C. Youug . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.740 
Wood-molding machine, N. M. MlIIer . . . . . . . . . . . . . 188.697 
Wrench and pipe cutter, J. Brewer . • .  , . . . . . • . . . . . .  188.485 

Writing Implement, puncturing, E. Stewart . . . . . .  188.7'JO 

Yarn bobbin winder, S.  T. & W. S.  Thomas . . . . . .  188, 517 

DISCLAIMERS, 
9,609.-PLOW.-G. Watt. Ricbmond. Va. 
157,425.-VlClIICLB SPBING.-R. M. Stivers. N. Y.  city. 

DESIGNS PATENTED. 
9,599 .-COOKING RANGBS.-A. P. Corse, Troy, N. Y.  
9,594.-STATUB.-J. B .  Crawford, Rochester, N. Y. 
9.595 t0 9.597.-EMBBOIDBBT.-EMJrlsand.New Haven,Ct. 
9. 598.-HATS.-A .  D .  Foster, Chicago. Ill. 
9.599.-BoA.-M. Freytag. Chicago. III. 
9.eoo.-SHOW CABD.-J. Fuld. New York city. 
9.601. 9,602 .-STOVB .-,1. Magee .' al. , ChelRea, Mass. 

,60S.-FoBK HANDLB.-G. Wilkinson , Providence. R. I .  

FOR THE WEEK ENDING OCTOBER 31 ,  1876. 
Abdominal supporter. N .  J,  Hanchette . . . . . . . . . .  188.923 
Agricultural boller, I .  Marrs . . . . . . . . . . . . . . . . . . . . . . .  188.811 
Balanced slide valve, S.  Curtis . . . . . . . . . . . . . . . . . . . .  183,9O!' 
Bale tie . D . T. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,948 
Baluster for stairways. P. M.  Haas . . . . . . . . . . . . . . . .  183. 921 
Barbed fence wire. L. Bagger . . . . . . .. . . . . . . . . . . . . . . .  188,8SS 
Base-burning heater, J. Spear (r) . . . . . . . . . . . . . . . . . 7,879 
Bath for tempering steel,etc . •  H. Herrenschmldt 188.1lO4 
Bed bottom, W. J. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . 189,772 
Bed bottom. Invalid , I. M. Rhodes . . . . . . . . . . . . . . . .  188.978 
Bedstead fastening, L. Schneider . . . . . . . . . . . . . . . . 183,779 
Birch beer, making. H. Decker . . . . . . . . . . . . . . . . . . . .  183.840 
Bird cage hook. P. Bradford . . . . . . . . . . . . . . . . . . . . . . .  188,894 
Blacking box holder, R. LatrelIIe . . . . . . . . . . . . . . . . . .  183.945 
Boller feeder, F. A . Pratt . . . . . . . . . . . . . . . . . . . . . . . . . .  189.817 
Boller tube leak stopper, Jones & Lynch . . . . . . . . .  182 ,942 
Boot aud shoe. O. B. Dodge . . . . . . . . . . . . . . . . . . . . . . . .  183. 911 
Bottle aud cuP. combined, M. Block . . . . . . . . . . . . . .  188,890 
Bow and arrow, C. Goodwin . . . . . . . . . . . . . . . . . . . . . . . 183.759 
Box fastener.G. A .  Mertens . . . . . . . . . . . . . . . . . . . . . . . .  188,861 
Button, E.  S.  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18P.996 
Button holes, boring. E. Hanshew, .Jr . . . . . . . . . . . .  188, 847 
Buttons, lInlshlng, M . M. Rhodes . . . . . . . . . . . . . . . . .  183,866 
Can, metallic. Green & WlIson . . . . . . . . . . . . . . . . . . . .  183,760 
Canister. W. J.  Rasln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, S71 
Varbrake, A. E. Hovey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 929 
Car coupling, G. H. Ames (r) . . . . . . . . . . . . . . . . . . . . . . .  7.866 
Car coupling. F. C. Weir. . . . . . . . . . . . . . . . . . . . . . . . .  183,994 
Car coupling. Mohr & Lawrence . . . . . . . . . . . . . . . . . . .  188,959 
Car frame. metal, F. J. KlmbalI. . . . . . . . . . . . . . . . . . . 183.856 
Cartridge-loading device . T.  P .  Camp . . . . . . . . . . . .  188, 902  
Cartridge primer. A.  C. Hobbs . . . . . . . . . . . . . . . . . . . . . 183.9'.15 
Casting belt pulleys, A. L. 8rlcknell . . . . . . . . . . . . . .  183.791 
Casting car wheels. N. Washburn . . . . . . . . . . . . . . .  188,786 
Churn, E. A. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.849 
Cigar cutter, F . Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,'1, 999 
Cloth-shearing machine, I. Brooks . . . . . . . . . . . . . . . .  188,697 
Clothes pin .  W. H. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,812 
Coin counter, A. Bernstein. . .  . . . . . . . . . . . . . . . . . . . .  188.839 
Compound engine, J,  McCracken . . . . . . . . . . . . . . . . .  183,770 
Copy holder. H Deyo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.754 
Corn planter, A. C, Evan . . . . . . . . . . . . . . . . . . . . . . . . . . 188.912 
Corn planter. Tbompson & Ramsey (r) . . . . . . . . . . .  7. 978 
Corset and pad, J, A. Bate .. . . . . . . . . . . . . . . . . . . . . . . .  183.748 
Cotton planter and dl.trlbutar R; D,  Alley . . . . . . 183.788 

Coupling for canal boats. Raymond ., al (r) . . . . . .  7.874 
Cracker and lozenge tnachlne, Shaver & Ruger . .  IPS,780 
Cultlvdor, M. M. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . .  183, 8SS 
Cultivator, H. B. Smith (r) . . . . . . . . . . . . . . . . . . . . . . . . .  7,977 
Curtain IIxture, W. Campbell (r) . . . . . . . . . . . . . . . . . .  7.987 
Vurtaln IIxture. S. Hartshorn (r) . . . . . . . . . . . . . . , . . . .  7, S70 
Curtain IIxture. A. H. Knapp . . . . . . . . . . . . . . . . . . . . . . .  183. 809 
Curtain IIxture , D. B. Tltrany . . . . . . . . . . . . . . . . . . . . .  188.990 
Dentalfoll. R. S. WlIllams . . . . . . . . . . . . . . . . . . . . . . . . . 18·1,998 
Desk, L. S. Bullington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,798 
Dessert food compound, C. Mordt . . . . . . . . . . . . . . . . .  188,862 
Die and punch for pick eyes, L. Chapman . . . . . . . .  183.796 
Die for forming hammers, H. Hammond . . . . . . . . . .  18S, 761 
Dies for forming pick eyes. L . Chapmfm. 188,749, 183.795 
Door sheave, G. Laauwe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 857 
Doors, sheet metal. A. O. Kittredge . . . . . 188,940, 188 .941 
Drawbar for railway cars. A. Mlddletou . . . . . . . . . .  188,958 
Eaves trough hanger, W . H .  Thrift . . . . . . . . . . . . . . . 188, 988 
Egg carrier, W. Ryerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  l!iS,77S 
Egg carrier, P. 1'ulp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,821 
Egg carrier, G. D. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,997 
Electric railway car signal, C .  D .  Tisdale . . . . . . . . 188, 874 

Engine for propelling strect cars. L. Hansom • . • •  183,970 
Engraving machine. J. C. Guerrant . . . . . . . . . . . . . . .  183,920 
ExpanSion joint for steam pipes. J. W. PhllIlps. 183.867 
Explo.lve compound. E. Judson . . . . . . . . . . . . . . . . . . 183,764 
Extension lamp IIxture, J. A. Evarts . . . . . . . . . . . . . . 188,918 
Extension trunk. P. B. Andreae . . . . . . . . . . . . . . . . . . .  188,881 
Eyelets, maklng, S. W. young . . . . . . . . . . . . . . . . . . . .  188.678 
Fastel!lng for sleeve buttons, M. P. Bowman . . . .  183.898 
Feed water heater. C. D. Smith . . . . . . . . . . . . . . . . . . .  183,781 
Fertilizer distributer. J. Sensenig . . . . . . . . . . . . . . . . .  183.869 
Filter, B.  Schletrelln tr) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.876 
Fire arms. check rest for, W. Ro.ee . . . . . . . . . . . . . .  188.975 
Fire kindler, F.  D . Cordes . . . . . . . . . . . . . . . . . . . . . . . . .  183.908 
Fluting machine, E. J. Cutter . . . . . . . . . . . . . . . . . . . . . 183.799 
Folding carriage seat . J. Pendergast . . . . . . . . . . . . . 183.864 
Folding table. E .  F .  Merslck . . . . . . . . . . . . . . . . . . . . . . .  18.1.957 
Foot re.t. O. C. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lRS .880 
Fountain pen, W. H .  Sprague . . . . . . . . . . . . . . . . . . . . . . IP3.964 

Fruit can. J. B. McNabb . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.958 
Fruit dryer. C. W. & E. A. Jones . . . . . . . . . . ... . . . . . 183,948 
Galvanic battery plate, J. Byrne . . . . . . . . . . . . . . . . . .  183.748 
Game target, J. S. Pearce . . . . . . . . . .  : . . . . . . . . . . . . . . .  188,774 
Gang plow. L. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,794 
Gas corbureter, D . E. Bangs . . . . . . . . . . . . . . . . . . . . . . .  189. 884 
Gas generator, T. Van Kaunel . .  . . . . . . . . . . . . . . . . . . . .  188.991 
Gas meter, Detwiler & Fajcn . . . . . . . . . . . . . . . . . . . . . .  188,752 
Ga. stove, A. C. Lippitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,810 
Gate, Sowerby & Deck . . . . . . . .  : . . . . . . . . . . . . . . . . . . . 183.98S 
Gla.s lamp. L .  D. Hatton . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 808 
Grain binder, D. McPherson . . . . . . . . . . . . . . . . . . . . . .  188, 818 
Grain drill teeth, J. H . Lewis . . . . . . . . . . . . . . . . . . . . . .  188, 941 
Grain header, A. J. Hodge . . . . . . . . . . . . . . . . . . . . . . . .  188.P51 
Grain ventilation . P. Holland . . . . . . . . . . . . . . . . . . . . . .  188.762 
Halter. B. 1<' . Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.918 
Hand snow plow. E. R. Betts. . . . . . . . .  . .  . . . . . . . .  183,884 
Harvester, E .  Emmert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.801 
Harvester. E .  A. Peck (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  7, 872 
Harvester. G. H .  Spaulding . . . . . . . . . . . . . . . . . . . . . . . .  183,822 
Harvester rake, J .  F. Stark . . . . . . . . . . . . . . . . . . . . . . . .  188.824 
Health 11ft . F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  183 ,789 
HeatIng stove, J .  W. Bell . . . . . . . . . . . . . . . . . . . . . . . . . .  183.744 
Heating stove. J. A. Lawson . . . . . . . . . . . . . . . . . . . . . .  188,946 
Heel for boots and shoes. J. Tingley . . . . . . . . . . . . . .  188. 826 

Hoe, lIeld and garden, C. A. Howard . . . . . . . . . . . . . .  188.830 
Hoisting and tramming, T. Rhoads . . . . . . . . . . . . . . .  188, 776 
Hoops, manufacture ot, H. S. Smith . . . . . . . . . . . . . . 183.820 
Hor.e brush, J. F. Furter . . . . . . . . . . . . . . . . . . . . . . . . .  188,758 

Horse collars, making, . J. R. McGovern . . . . . . . . .  183,771 
Horseshoe, W. E. Yate .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,001 
Hor.eshoe nall clincher. J. Slautterback . . . . . . . . .  161 ,871 
Hydrant for watering .tock. J; Compton • . . • • . . . .  188,751 
Hydraulic motor, E . Buss . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,900 
Ink.tand, A. Hormann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,653 
Iron for smoothing clotbes. W. H .  D.  Sweet . . . .  183.789 
Ironing board. J .  M. Kendall . . . . . . . . . . . . . . . . . . . . . .  188,807 
Jewelry setting. A. C. Greene . . . . . . . . . . . . . . . . . . . . .  183,802 
Knitting machine, T .  Crane (r) . . . . . . . . . . . . . . . . . . .  7,868 
Lamp. H, B .  Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,989 
Lamp burner, G. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . 188. 908 
Lamp collar, L. J. Atwood . . . . . . . . . . . . . . . . . . . . . . . .  183,882 
Lamp wick, G .  K.  Osborn . . . . . . . . . . . . . . . . . . . . . . . . . .  188,815 
La.tlng macblne for boot� and shoeo, L. Goddu 183,919 
Lath saw mlU, C . F.  King . . . . . . . . . . . . . . . . . . . . . . . . . .  183. 997 
Lathe carrier, H. W. Oliver . . . . . . . . . . . . . . . . . . . . . . . .  188,962 
La"", seat, J. R. Wherry . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.995 
Leather, artillclal, Smith and Johnson . . . . . . . . . . . .  188, 819 
Leather hose. making. H. Wakeman . . . . . . . . . . . . . .  182.876 
Life raft. J. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 777 
Map and chart stand, J. Browne . . . . . . . . . . . . . . . . . . .  188.899 
Mash tub. C. Halter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,848 

Meat chopper. D. R. KInyon . . . . . . . . . . . . . . . . . . . . . . . 188,9SS 
Mechanical movement, T. S. Huntington . . . . . . . .  183.854 
Mechanical power. H. J. Gastmann . . . . . . . . . . . . . . . .  188, 842 
Milk can cover, R. Rennick . . . . . . . . . . . . . . . . . . . . . . .  183,715 
Mold for tJastlng car wheels, N .  Washburn . . . . . .  189.785 
Mouthpiece, smoking pipe, B. F. Van Cleve . . . . . . 188, 784 
Mu81cal 1nstlnment. A. Schoenhut . . . . . . . . . . . . . . . .  183,977 
Neck yoke, F. Hannig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.846 
Newspaper llle holder. A. T. Dewey . . . . . . . . . . . . . .  183.758 
Nursing bottle, W . Kennlsh. . . . . . . . . . . . . . . . . . . . . .  183.808 
Nut lock, A . & J. F. Thompson . . . . . . . . . . . . . . . . . . .  183 .978 
Odometer. J. N. Brokaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.898 
011 and gas stove, H. A. Seymour. Jr . . . . . . . . . . . . .  188.979 
011 burner, G. K. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . .  18::,814 
011 stove. O. Edwards (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  7, 869 
Oller. N. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,8112 
011 cru.her. J. W. Dowler . . . . . . . . . . . . . . . . . . . . . . . . . .  183,841 
Ore-roasting furnace, Huttner & Scott . . . . . . . . . . . .  188, 9�4 
Ores, washing. etc . •  F. del V.y Marticorena . . . . .  189. 660 
Oscillating valve .G.  W. Van Deren . . . . . . . . . . . . . . .  189,975 
Ovcralls, H. F. & J. N. Woodward . . . . . . . . . . . . . . .  183 ,787 
Ox yoke, W. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.M6 

Pantaloons conformator. J. G. W. Feldmann . . . .  188.756 
Paper box. Lockwood & Lynch . . . . . . . . . . . . . . . . . . . .  183,950 
Paper ribbon blocks. forming, F . Reichert . . . . . . .  183.972 
Passenger register and Indicator, W. F.  N edler . . 188, 960 
Pessary, J. P . Barnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18� ,8S2 
Pipe and hose coupling. J. G . L. Boettcher . . . . .  188,891 
Paints, protecting, Ackley & Hungerford . . . . . . . .  188,879 
Platform, wagon trestle. L. M . Fitch . . . . . . . . . . . . .  188,914 
Plow fender, A. C. McLeary . . . . . . . . . . . . . . . . . . . . . . . .  183. 952 
Plow haddles, .haplng. E. A Conner . . . . . . . . . . . . . .  183.8SS 
Plow point. W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.907 
Plow standard. W. W. Speer . . . . . . . . . . . . . . . . . . . . . .  188, 828 
Pocket for garment •• A. D. Pena . . . . . . . . . . . . . . . . . .  188,868 

Pressure valve. A. Kayser . . . . . . . . . . . . . . . . . . . . . . . . .  183.995 
Pump cylinder and valve, D. W. Kellogg . . . . . . . . .  183.806 
Pnnc!llng and swagIng metals. L.  Chapman . . . . . . .  183,797 
Railroad Switch. A. E. Hovey . . . . . . . . . . . . . . . . . . . . .  183,928 

Railroad switch. F. Luchini . . . . . . . .  . . . . . . . . .  . .  . . . .  188.859 
Railroad tie, E. E. Lewis. . . . . . . . . . . .  • . . . . . . . . . . .  188, 768 
Railroad tracks, E. E. Lewis . . . . . . . . . . . . . . .  183.766, 188, 767 
Retort. wood gas, M. Levy (r) . . . . . . . . . . . . . . . . . . . . .  7 .875 
Revolver. barrel for, T. M. WaIlls . . . . . . . . . . . . . . . .  188,983 
Revolving lire arm, B. F. Joslyn . . . . . . . . . . . . . . . . . .  183.944 
Road scraper, J. Stubb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,782 
Rock drill, H. C. Sergeant . . . . . . . . . . . . . . . . . . . . . . . . . . 188,978 
RoIlIng mill appliance. J. F BlaCk . . . . . . . . . . . . . . . .  188,888 
Rotary engine. S. S, Hul . . . . . . . . . . . . . . . . . .  188 •• 

© 1876 SCIENTIFIC AMERICAN, INC.



Rotary harrow, J. N. Norris • . . . . . . . . • • • . . . • • . . . . . . •  188,961 
Rowlock, E. E. Spedden . . . . . . . • • • • . . . . . . . . . . . • • • . . .  183,872 
Sandal, ant[-sllpp[ng, H. Loewenthal . . • • • • • • . . • • •  188, 949 
Sash lIalance. W .  C. Barnes . . . . . . . . . . . . . . . . . . . . . . . . .  188,885 
Sash fastener, G. VoU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,992 
Sash holder, J. Keebler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,936 
Sawmill carriage and head block, R. M. Bigger .. 188,745 
Saw sharpener, R. Howland . . . . . . . . . . . . . . . . . . . . . . . .  188.981 
Saws to handles. attaching. J. Holden . . . . . . . . . . . . . 168.805 
Sawing machine, J. Ackley . . . . . . . . . . . . . . . . . . . . . . . . .  183.880 
Sawing macblne guide. Blauvelt & Sage . . . . . . . . . .  188.839 
Scale measure for sc[ssors. J. W. D. Eckles . . . . . .  183.755 
School desk. E. G. Durant . . . . . . . . . . . . . . . . . . . . . . . . . . 183.800 
School desk. adjusftoble. B .  Wolverton . . . . . . . . . . . .  183.877 
Seed planter. L. J. Bosworth . • . . • • . . . . . . . . . . . . . . . • 168,885 
Seed planter. J. W .  Br[gham . . . . . . . . . . . . . . . . . . . . . . .  188.896 
Spwer [nlets. cleaning. R. A. Sh[un . . . . . . . . . . . . . . . .  183.981 
Sawlng machine. F. H. Brown . . . . . . . . . . . . . . . . . . . .  188,886 
Sewing machine take-up. T. S. Huntlngton . . . . . . .  188 998 
Sewing machine take-up. J. L. FoUett . . . . . . . . . . . .  188, 757 
Shade holder. O. N. Perk[ns . . . . . . . . . . . . . . . . . . . . . . . .  183.965 
Shaft bearing, G. B. SIsson . . • . . . . . . . . • . . • • . . . . • . . . 183,870 
Sharpening drillS. tool for. A. F. Champlin . . . . . . .  183.798 
Sheet metal measure. J. Ash . . . . . . . . . . . . . . . . . . . . . . .  188,741 
Sh[rts. manufacture of. Pond & We.t . . . • . . . . . • . • . .  183.969 
Shoe buckle. G. Jf. Banister. . . . . . . . . . . . . . • . . • . . • . .  188.789 
Show box, E. & C. Maglnn (r) . . . . . . . . . . . . . . . . . . . . . .  7.871 
Show box for crao,kers. E. Mag[nn . . . . . . . . . . . . . . . . .  188.951 
Show case. F. PoUard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.968 
Sickle grinder. H. S. Stevens . . . . . . . . . . . . . . . . . . . . . . .  11'S.987 
Soap compound. A. R. Stanton . . . . . . . . . . . . . . . . . . . . .  183.986 
Sofa bedstead. C. Pab •. . • . . . . . . . . . . • . . • • • . . . . . . . . . .  188,963 
Spider and baking pan. D. B. Sm[th . . . . . . . . . . . . . . . .  183.818 
Sp[nn[ng mule, J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  183,747 
Spooler. S. F. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,006 
Spring-bed bottom. J. Menz[es . . . . . . . . . . . . . . . . . . . . .  188.956 
Spring hoc for grain drills. J. S. Bogle . . . . . . . . . . . .  183.892 
Spring wh[1IIetree. J. B . Brewster . . . . . . . . . . .  : . . . . .  183.746 
Spr[ng •• llttlng and tempering. C .  B. Koon . • . . • . • 183.765 
Staves, making. H. S. Smith . . . . . . . . . . . . . . . . . . . . . . .  18S.821 
Steam boiler and engine, W. Hanna . . . . . . . . . . . . . . .  183.R45 
Steam cooker. G. B. & W. W. FoUctt . . . . . . . . . . . . .  188.915 
Steam fan. portable. B. F .  Sturtevant . . . . . . . . . . . .  183.825 
Step ladder chair, S . J. Harrison . . . . . . . . . . . . . . . . . .  183.924 
Stop mechanism. draw frame. W. R. Handy . . . . . .  183.8« 
Stove grate. T. Holt . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  183.927 
Stove grate. A. IIlcVean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.954 
Stove grate. McVean & Sm[th . . . . . . . . . . . . . . . . . . . .  183.955 
Stove pipe elbow. �Hoeltgc . . . . . . . . . .  :: . . . . . . . . . .  183.926 
Stovepipe thimble. attachment, D. W. Bryant . . . .  183,792 
Supsender end. J. W. Wattles . . . . . . . . . . . . . . . . . . . . . .  183.829 
Sw[vel. J. C. Cllilord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.750 
Tack •• assorting , Br[gham & Pratt . . . . . . . . . . . . . .  ' .. 183.895 
Telegraph [nsulator. D. M. Reynolds . . . . . . . . . . . . . .  183,885 
Telegraph faes[mlle. J. L. Young . . . . . . . . . . . . . . . . .  183.831 
Three horse evener. W. Ha[stlug. Sr . . . . . . . . . . . . . .  183.922 
T[cket puncb. J. S. Foster . . . . . . . . . . . . . . . . . . . . . . . . . .  183,916 
Time lock. Z. Pbllllp .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.966 
Tobacco press. L. C. Leftw[ch . . . . . . . . . . . . . . . . . . . . . 183.658 
Toilet mirror, W. Staehlen . •  , . . . . . . . . . . . . . . . . . . . . .  183.965 
Transplanter and bole digger. W. M. Ryan . . . . . . . .  183.976 
Trap for water pipes. F. Poll Icy . . . • . . . . . . . . • • . . • . . •  183.864 
Trunk stay. A. Frankel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188, 917 
Turb[ne water wheel. A. H. Wagner . . . . . . . . . . . . . . .  183.828 
Type.wr[t[ng macblne. H .  Conrad . . . . . . . . . . . . . . . . . 188,905 
UmbreUa tip cup, O. M. Sm[th . . . . . . . . . . . . . . . . . . . . .  183.91'2 
Upright pianoforte. G. W. Nelli . . . . . . . . . . . . . . . . . .  183.779 
Valve for direct-acting endnes. C. P. Deane. . .  188.839 
Ventilator. O. Harned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.848 
Vert[cal steam boiler. !. Barton . . . . . . . . . . . . . . . . . . .  188.886 
Wagon seat. A. M. Kendall . . . . . . . . . . . . . . . . . . . . . . . .  183.855 
Wagon standard. Dimond & MuUen . . . . . . . . . . . . . . .  183,910 
Washboard plates. making. G. W. Barrett . . . . . . .  183,790 
Wasblngmach[ne, W. J. Biddie . . . . . . . . . . . . . . . . . . . . 18S, 837  
Washing machine. J. L .  Clippinger . . . . . . . . . . . . . . . . 183,904 
Watch barrel, J. A. Sllawyer . . . . . . . . . . . . . . . . . . . . . . 188, 980 
Watcb protector. H. A. Rosenthal . . . . . . . . . . . . . . . . .  183,867 
Water meter, V. H. Hlgg[ns . . . . . . . . . . . . . . . . . . . . . . . .  18S,650 
Water motor, O. Lindley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,789 
Waterproof cover for c01llns, G. W. Robinson . . . .  183,974 
Water-raiSing macnlne, J. A. Ayres . . . . . . . . . . . . . .  183,742 
Watering trough. F. A. Collman . . . . . . . . . . . . . . . . . . .  188,837 
Whlllletree center, H. K. Porter (r) . . . . . . . . . . . . . . .  7.878 
Whlllletree hook. A. A. Wlsc . . . . . . . . . . . . . . . . . . . . . .  184.000 
Window blind. sheet metal. A. O. Kittredge . . . . . .  183.989 
Wrench, G. H .  Buzzell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.901 

DISCLAIMER. 
115.115.-SU:KING SHAFT., ETC.-J. Shelly, Mahanoy, 

Pa. , ee ale 
DESIGNS PATENTED. 

9,8OI.-TYPB.-D. W. Bruce, New York city. 
9,005,-MIRROR BTO.-W. Clapp, South Bend, Ind. 
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9,610.-EAR RING.-J. Wllkln.on, Mount Vernon, N. "t 

[A copy Of any one Of the above patentl may be bad bJ' 
remlttlng one dollar to MlINN '" Co . ,  S7 Park �w. New 
York c1ty. 

BClIEDULB OJ' PATEl(T DEB. 
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On appeal to Examlners-In-Cblef . . . . . . . . . . . . . . . . . . . . . .. l0 
On appeal to Commlilioner of .Patentl . . . . . . . . . . . . . . . . 1l'O 
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'rlIE VALmITY OJ' PATDT&. 

We recommend to every person who f8 
about to purohase a patent, or about to com
mence the manufacture of any artiole under a 
lioense, to have the patent carefully e:murlned 
by a competent party, and to have a researoh 
made in the Patent O1IIce to see what the oondi
tion of the art was when the patent was isl!ued. 
He should al80 see that the olaime are 80 worded 
as to cover all.the inventor was entitied to wnen 
his patent was iB8ued ; and it f8 etIll more eeaen
tial that he be informed whether it f8 an fnfrlnge 
menton 80me other existing patent. Parties desir
ing to have suoh eearohes made can have them done 
througb the Sotenti1lc American Patent Agenoy, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
information, address MUNN & CO., 

8'1 PAlIJ[ Row, New York. 
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$2 9 0 FOR BEST PIANOS IN THE WORLD 
• -In use all over the U. S. In over 900 
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where you can try our pianos. Genuine Rosewood
overstrung-full Iron plate-n, octaves-Agralle-and 
possessing every Improvement known, and warranted 6 
Jears by a responsible Incorgorated Manufacturing Co. ,  
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810 Broadway, New York. 

��--=" PHOTOGRAPHIC APPA

�� .... RATUS & CHEMICALS 
complete, with directions, $10. No toy ; taKes pictures 
4x5\�n���Glw.Ul';,�lgr�:e� "{rg:i�i;. o. Box4849. 
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EXPERIENCED FIRM desire full Control of a 
Meritorious Article to be sold through agents. Will 
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A
GENTS WANTE'o for a newly patented article. Sells 
at sight and pays 'iOO per cent prollt. Best opportu

nity yet otrered. PERKINS BRO'S, Utica, N .  Y .  

:&C>C>:EE.&. 
SDfi'LlFIED WEIGHTS AND MEASURER, or a Natu

ral System applicable to most clvlllzed nations. By 
Lowls D' A. Jackson. 8vo. '1.00. 

BoILER INCRUSTATION AND CORROSION. By F. J. 
Rowan. 8vo. 40 cents. 

ELEcTRO-TELEGRAPHY. By F. S. Beechey. 16mo. 
60 cents. 

WORKSHOP RECEIPTS. For Manufacturers, Me
chanics ,  and Sclentillc Amateurs. 8vo. $2.00. 

TREATISE ON THE ORIGIN,PROGRESS, PREVENTION, 
AND CUR" OF DRY RoT IN TnlBltR. By T. A_ Britton. 
Colored Plates . 8vo . ea.OO . 

WATER SUPPLY. The present practice of Sinking 
and Boring Wells. By Erueet Spon . 8vo . ea. 

'.' Lists of our Pnbllcatlons sent free on application. 
:Eo & F. N. SPON, 446 Broome Street, N. Y. 

F
OR SALE-Double 10>:24 Engine for Stern Wheel 
Boat-alsor���Sf,�,��I�;.c��y
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IMPROVED CHIMNEY CAP. 
Tbls lnventlon conslsta of a Cblmney Cap made of Cast 

Iron or Sheet Metal, constructed to lit any ChlmB�y. 
It makes a cheap and easily adjusted Cap. 
__ --=F:.:R:.:E=DERICK LICHTENFELS, Newark, N. J. 
� J,M .CAR PENTE� � . . .  " .. . .  , . . . . . . . . . .  ," 

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

S
TREL LETTRR ClITTING-Seals & Presses. Brande,Sten
clls, &c. Prlees low. Steel stamp Works,N . Hav.,Ct. $50Q A MONTH TO LIVE AGENTS 

Selllng our letter-book. No preIS or 
water used . amole copy worth ea.OO free. Send stamp 
for circular. EXCELSIOR M'F'G CO . . 99 Madison St., 
and 182 Dearborn St. ,  Chicago, 1II. 
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BRIDE a. CO., 789 Broadway, N. V. 
W- ANTEi>":"A iIiisTC:LASSMACHrNIST 

and Draftlman to manufacture PrInting Preseel 
���s���� �mla�'!,'h,,,:,I:d�xperlence preferred. Ad-
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&c. PrIce tIl'OOll Encloee Bta'u. for circular. 
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pr Agents wanted. �CREW PROPELLERS, THEIR SHAFTS AND 
FITTINGS. By Hamilton W. Pendred, M. E. An 
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MENT. To be had at thll o:fllce, and of all new. Mentl. 

M A O B I If Il B  Y 
OJ' EVERY DEBCBIl'TIOl( 

COLD ROLLED SHAFTING! HANGERSi PULLEY� 
��lr&�'EMLIjNs�oh�ITE EME Y WHEEL 

GEORGE PLA.CE, _  
121 Chamben & 1m Reade Sts .. New York CIty. 

Todd & Ra1l'erty :Ma.chine Co, 
MANUFACTURERS OF 

The celebrated Greene Variable EnlIlne, Lowe'. Patent Tubular and Flue Boll SlIne Valve Sta-
tlonary, Holltlng, and Portable • Bollen of all klnels. Steam PuinPI, lUll Gearing, "'c. Silk, 
Tow Oaltu"!-, Banlng ,Rope, Flu,and HelDP iiaCIihiery. Agenta for toe N'ew Haven Mannfacturlng Co. '. Machin· 
Ist'l Tool., for JudBon'l Governon and Stop Valves, 
����b::��t:nLm�\.ft!IITf':i�T,�i-l'=: WORKS. PATERSON, NEW JERSEY. 

THI INDIPINDINT 
FOR 1877, 

I n  addition to all Its former excellences, heretofore 
surpassed by no other religious weekly newspaper In tbe 
world, will oller eeveral 

E N T I R E LY N E W FEAT U R ES, 
of great Importance and value . 

FIRST.-We sballr,rlnt throngb the year SERMONS 
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be begun about tbe middle of December. Its title 
will be 

A PAP E R  C I TY, 

llfu1,?iJie���:���:�t �:��I:g:Jatf':��f 'IIvlt;
I
;ltlf

g�� ��r
t�eO���I::�Yt':.'il :J�

h
������I�� ;s:��I:

I
�
l
v�� 

published . 
FOURTH.-We sha\1 publish a series of articles from 
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e
Vi'li-i-���g�:�r���\:;'�%T�Pior the year we Delleve 

to lie the best ever olJered-vlz : 

The WORKS OF d'HARLES DICKENS 
In the famous and unsurpaseed Household Edition of 
Meesrs. Lee & Shepar«. tbe well-known publishers of 
Boston. Look at our oller! To each and every person , 
whether already a subscriber or not, who senas ue ea, we 
will forward THE INDBPENDBl!IT one year, postage paid, 
togetber wltb any other volume from the fo\1owmg lIst : 
1. The Pickwick Papers. lIOO pages. 
2. Our Mutual l!'rlend. 516 pages. 
S. David Co�er1!eld. 520 pages. 
�: ���r�

a
�h���lt: � �:�::: 

t �fdmJ':���M�I:';p,::g\f::rlnted Pieces. 5SO pages 
8.  Little 1)orrlt. 504 pages. 

1�: �����
o
:��ge �J':t"a",;" Times . 570 pages. 

11. O\1ver Twist, Pictures from ltaly, and American 
12. A��\:

s
Of I!j!6w��r�;,s, and Great Expectations. 514 

cage •• 
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Stories. S56 pages. 
15. T
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For 
F I FT E E N  S U BSCR I B E R S  

we wlll send 

D I C K E N S  C O M P L E T E . 
THR INDEPRNDRNT oilers for ea twice as much as anr 

fs�;�'!'�f.:�:�rurnal ln the country or the world, and 

THE PAttER FOR HARD TI:MES. 
SUBSCRIPTION PRICE of THE lImBPENDBl!IT, with 

premlnm . . . . . . . . . . .  83.00 per annum, In advance . 
6 months. no premium . . . . . . . . . . . . . . . . .. 1 .30 .. 
8 "  . , • • • • • • • • • • • • • • • • • • ,.:1 , .  

Specimen copies, containing fu\1 list of other pre
miums, lent free upon application. 

Addres. THE INDEPENDENT, 

P.-o. Box �1S1. - New York. 

Last Ohance. 
Buy YOUR Tickets 

N-o-w- ! ! 
D R AW I N e  POS I T I V E LY 

Thursdav, Nov. 30th, 
OR MfiNEY REFUNDED. 

A F o r t u n e  fo r o n l y  $ 1 2 .  
THE KENTUCKY CASH DISTRIBUTION CO. , anthorized by a special act of the Kentncky Legislature, 

for the benellt of the Public School. of Frankfort. 
will have tbe First of their lerlel of Grand Drawing .. al 
MAJOR HALL, In the CITY OF FRANK. 
FORT, K Y., Thursday, Nov. SO, 1876. on which occa
sion they will distribute to the ticket holden the Im-$e S60fo 0 , 0 0 0 ! 
Th_ P. Porter'

L
f:r�TG�'8. 

Gen') MaD_. 
ODe GraDd Ca.h Gift . . . . . . . . . . . . . . . . . . . . . .. IU'OOO 
One Grand �"h Gilt . . . . . . . . . . . . . . . . . . . . . .  ,000 
One-GraDd aah Gift . . . . . . . . . . . . . . . . . . . . . .  ,000 
ODe GraDd .. h Gift . . . . . . . . . . . . . . . . . . . . . .  "",000 
One Grand .. h Gltt . . . . . . . . . . . . . . . . . . . . . .  lQiOOO 
ODe GraDd .. h Gilt . . . . . . . . . . . . . .  . . . . . . . .  3,000 

30 C .. h Glft8 01 '1'138 each . . . . . 30,000 
100 �"h Glft8 01 00 each. . . . .  3",000 
1 00 .. h Glft8 01 0 each. . . .  a'ooo HI o.eh GlftM 01 fBO each.. . .  QiOOO 

.. h GUlli 01 each . . . .  000 
Caah Glft8 01 00 each. . . .  00,000 

10.1100 Caah Giltil 01 III each.. . . .  1�o.OOO -'To ... ), 11,136 GUtII, All C .. h . . . . . . .  600,008 

PRICE OF TICKETS: 
Whole tlcketa, 112 ; V�f6; Qua�!!.>. ea...i.� Tlcketl, 'I�� Tick ; -'i! T1Cketl, ..... ; ""'" Tickets, 
II he ·HO�:'r. . I:.

t
, \}!;g��i Frankfort, the entire 

ggr: 3i.CJ� C�¥
n
K!�����

e 
:.�

n
ot1:rlD d�r�� 

���IzJ::et tg��re:: �'::,:f�ay di:!�=�:O� 
tend the drawlng. 

Tbe �yment 6f gifts to owners of prize tickets II &s
lured • .Ii. bond, wfih heavy penalty and approved secUrl· 
ty. has been executed to the Commonwealth of Kentucky, which Is now on record In Clerk'i 01llce of County 
Court at Frankfort, ... /!Iee' CO 'fUPeelCOn qf an" one. 
l'bil is a new feature. and wl11 ablolutely secure tile pay
ment of glfts. 
Remlttancel can be made by ExDrelS, Draft, POlt

olllce Money Order or ReKistered Lette!" made payable 
to KElt TUCK Y CASH DISTRIBUTIvN COXPANY. 

All communlcatlons, orders for Tlcketa, and appllca
tiona for Agencies IhOUld be addrelsed to 

HON. THOS. P. PORT£B., GeDeral MlUlaaer. Frankfort. Ky. 
or G. W. BARROW '" CO., General BaaterD AlreDtII, 710 BroadwaT, 

New i' ork 

PROFESSOR HUXLEY IN AMERICA.-Full 
reports of the three great lectures recently delivered In New Yoril: by ProfelSor Huxley on .. The Tbeory 

of Evolution" are glven In the SotJINTIl'IO AlIBBIO.4lll 
SlIPPLBJlJIliT8 NOl. 41, 42 U. PrIce 10 centl each, SO 
cents for the three. Sold by all news dealers. Sent br 
'I1all, from SCIENTIFIC A .... BIOAN 01llce on receljlt of 
the/rice. These are tbe onl� scl.entulc lecturel dellvere In America bv ProfelSor Buley. 

l DECEMBER 2, 1 876. 

-T HE CENTENNIAL INTERNATIONAL EX-
HIBITION OF 1876.-Tbe fUll H[story and Progress of the Exblbltlon. maps of the grounels. engravings of the bulldlngs, newl and accounta of all the m

O
lt notable object� Klven weekly In the SCIENTIFIC AllERI· CAN SurPL'EMENT . Terml 15 for the rear; single co· pies 10 cts. To be bad at tbll omce,and of all ne .... s agents. All the back numbers, from the commencement on Jan· uary 1, 1876, can be bad . Those who dellre to possess a com�ete and Iplendld IIlultrsted Record of the Centen o 

g�k t�':�¥.�'hll�?-¥�
d have the SCIENTIFIC AMERI-

Wood-Working MaChinery, 
Such 88 Woodworth P1anlng, Tonguelng, and Groovlng Machlnel, Daniel's Planers, Richardson's Patent 1m· proved Tenon Macblnee, MortiSing, MoUlding, and BeSaw Machines, ana Wood-Working Macblnery gene-

ral
l
y. ManU:f�W��\-, RlTGG & RICHARDSON, 

(She)) formerly :C:�l�bdng ��:h'I.°:�8:�' 
M

8I8
. 

E A G L E  F O O T  L A T H E S ,  

G With Scroll and Clreular Saw Attach-
���e �!�:.:��e�yo�s,;,.�cP/a":::�S��� 
Neatest deSigns, Inp'erlor :tInlsh. 'tow 
Prlcee. Our new Catalogue describe. 

• ��:�rr�d����
e
�:7t�ortheAm-

WIll. L. CHASE & CO. 
iii & Wl Liberty St. New York. 

Pond's Tools. 
,", E  E N � � E L 

, n  F I N  F J E r B l A C  K every v a r i e ty o f  tu rn e d  w o o d  "' O J  k 
p " l ' t <;  o f h' a c h l n � r y, c " s.t r ng. s , h" w J. ' e a n ri o t hH r n e t J. 1 
'I' 01 k E N A M E lE D  J £T G O O D S , I n w o o  d or m e t a l ,  m . d e  to O !  n e r  � M E R I C .A f.J  E N . ME l e o I J W A R R E I.I  S T P P- O V I O [ � C E .  P. : 
lI1!l)l) � �77 a Week t o  Agents. Sample. FREE. 
'lI' .  til ..,  P. O. Vl�nY, Augusta, Maine. 
INVALIDITY OF STATE LAWS 

CONCERNING THE SALE OF PATENTS. 
All laws of State leglslatures that In any manner Interfere wltb the free sale of Patent rights, such as the rcqulrlng of tbe agent or patentee to IIle cOjlles of patent, take Ucenses, procure certillcates, comply wltb forms, or which release tbe payee of oralnary notes of hano glven for patents, have been declared unconstitutional and void DY the Unltea States Courts. All State 

lUdges, sherllls, or other State olllclals, who undertake o Interfere 'wltb patentees or their agenta In the free sale of patents, make themselves liable In damages and other punishment. Tbe decisions of the rnlted State. 
f8�
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��rll:;'\�.A¥:�; had at thll oillce and of all newsdealers. 

Y O U R  
G R AV E L  R O O F ' S  

L E A I{t!I 
SHINGLE, SLATE, AND GRAVEL ROOF CAN III!; 

I·ermanently repaired with our 
Granite Pointing Cement, 

alia trilling expense. Send for Circular. 
READY ROOFING eo. OF N. Y. 

64 Cortland St., New York 

B E D F O R D ' S  
Eur eka A. i r  Pis to l .  

Eureka M'f'g Co., 
1 7 1  Devo n s h i re St.,  Bosto n ,  M ass. 

The " CENTENNIAL"
-

the best and cheapest Beer Pump made . sizes : llrat, pressure25lbs . ,  welght84 Ibs. , second, )lressure 50 Ibs . ,  weight 115 11>0., 
Send for clr�e��El'{.J��t�

ta for photo. , 
460 Dillwyn St. ,  Philadelphia. Pa. 

D U C K  C U N  FOR S ALE CHEAP-nearly 
new-8 Gau,tie. muzzle loader. Plenty of metal In breech, whlchH'(mGi��s':tryJ'11IlH�b�r���j.e:gt�

e
��w York. '[TIIln'l �� : 8'�R OCNH T 

lJrA /V!S i� hIRlJ£F. ,r.; 
rI"HE UNION lRON MILLS, Pitt8Durgb, Pa.-

The attention of Engineers and Arcbltectj! Is called �g,W;!'fJ'�Iit� 1h��:,"���
B
::f.l� t����nil� ��; and llangel, wblch have proved 10 objectionable In the old 

�����=�,:,�:=
I
t.

a
l�g::blew.:

a
:K� obtalned elsewhere. For deserljltlve Uthograph, addreN C&rnegleBrothen ... Co., Union Iron M1lIll,PlttBburgh,Pa. • Marine  Screw Engi nes 

And llOILI<nS fnr drlvl llg lI10dei 
Yachts from one to len feet in , length, ami How-Boats or Sklll's 16 

--: _ _  ."..:;:- � feeL and upwards in length ; either 
.. - -- l)la.ln castings, partly llnishod, or 

complete rea.dy tOl' use, so con'"' 
structcd that a speed of from six 

to twenty miles per hour can he easllr obtahlell. 
'lhe Engine can be a,UICklY detacheii f1'om the Yllcht or 

����I�'!\� �;��:��f:1 1;.c°l�U��It;:,r:JIPe���;:Cwt,��� 
S�¥&W��r�YlYJ�����igns free on receipt orStaml� 

GEO. PAUR. lluffalo, N. Y .  

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G. CONCERNS.-Bnerk'. WatchmaD'. 

��W�n��
t
:::�����ep':>t�����

I
Yth�O:'����� s1:-

lions of his beat. Bend for circular. 
J. :Eo BU:EB.K, P. O. BOll< 919, BOtItoD, M .... 

N. B.-The snit agalnstImhaeuser & Co. ,  of New York 
:'"':e ��'i:���:i��e�

a
::{n!t,¥,,:��,J::4& ��C::rd:� 

lng, contrary to the order of the Court. Persona using 
clocks Infrlnglng on my Patent, will be dealt with accor . 
dlIlJ( to law. 

FOR SALE-12x36 in. Grecne Engine, Brown & 
. Sharpe Universal Mll1Ing Machine, Travers Drill, Large lot 15 & 16 In. Lathes, Small Screw Macblne. Plan-
�'J:,  Dll�T�O&

S
b:��&:��e�;,..:-i'o�f.:�' llULLARD & 

VELOCIPEDE CARRIAGES, OF LIGHT CuN 
also D;�;;:''r:�:&af::� �:::'�t�

0
r:��)1�1'I��1\J

c
�� 

RICAN IlUt'PL1£MENT 1'Io. �. '10 De 11&41 at tbls 011108 ana of all neWI lIIfentl. PrIce 10 centl. 

PERFECT 
NEWSPAPER FILE. 

-:0:-
The K.och Patent i'lle, for ))resemng newapapera m8ll1lZlnel, and pampbletl, hal been recently Improved ann price reduced. Sublcnben to the 8oIBirrlPIO .&.lI.BIO.4lII and SotENTIPIO AlnIBICAlf SlJPPLBlIJINT can be supplied for ·the low price of '1 .50 bJ' mall, or '1 .2.� at the olllce of thll pap8r� Heayy board Ilde!; inscription .. SCIENTIFIC AMERICAN," In gilt. l'IecelB8I'J' for e� who wllhea to prelerve tile paper. 

KUliK " 00., 
PubUaherl 8cJJmmfto Almuour 

© 1876 SCIENTIFIC AMERICAN, INC.
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Prize Medal A warded Centtm'llwZ ExhlbU100 1878. 

BAIRD'S 

FOR PBAlmCAL m. 
Our new and enlarged CATALOGUlI O'P PRAOTICAL AND !«J:�'!itm�::.'r.':� al.I��::: 8vo.-.ent free to any one 

� We are now receiving and keeping In .tock the 
most Important ENGLISH AND AXEBIOAN SCIENTIFIO 
1l00KS aB tney are publlBhed. and are prepared to furnlBh 
all American and Foreign publlcatlonB In this depart· 
ment of literature. 

HENRY CAREY BAIJ;tD & CO., 
lNDU8TBIAL PuBLI8J1BB8, BoOKSBLLEBS AND IlIPOBTBB8, 

810 Walnut Strcet. Phlladelpbla. 

O L I E N EJ  
COMPO{/NO 

A S U B S T I T U T E  F O R  O I L . 
F" O R L U B R I C A T I N C 

MA C H IN E RY. 
Will save 150 per cent. OLIE� ��r�p.�.!'w ��rk. 

Danbnry DrilL Chncks, 
New-1 8 7 6-Pattern. 

� GREATLY IMPROVED-ALL CAST STEEL . ..s 
P R I C E  R E D U C E D  TO sa.oo. 

Sold by all dealers in Mechanic's Tool�. 
THE HULL &"BELDEN CO., MANUFACTUltJCR8, 

Danbury, Conn. 

The Toll-Gate ! �tnro�c:!e'krr 1i'&\:-rt:�t:� 
lind ! Addre ••• with .tamll. E. C. ABBEY. Bulfl'lo .N.Y 

r- R I CT I ON CLUTCH E S . ' f � 

J-/,l A N O  E L E  VAT 0 RS . 
VO LN EY W M A S O N  &. C O .  P R CJ V  R I 
At Ceatennlal Exhibition, ' Machinery Hall. D. 9, 66. 

Also at entrance to Pump Annex. 

WATER SUPPLY FOR TOWNS AND VIL· . LAGES. By Clarence Delalleld, C.E. A concise 
and valuable Report, showing the Cost and Merits of tile 
�:�'G':n�f>t:�rit��g:�':J!I:��sIf.:'J!; w�l�t�m�� 
�F"us:n�N:�':.t,:l'ir;��:Ir.. 'ID�!�::t 

a-¥:���n�w& 
Names and Dsty RealIzed, Facts and Figures to enable 
re,::nb��m

Sr:;���e�� {��f: �:n���v��s�· Jgut,!'c�:Y�i 
Water Sup]lly-Water·Bearing Rocks-Arte.lan Wellll, 
their feaolbllltJ'. excellence, and cost of borlng-Impor· 
tance of Pure Water-How Surface Water 1. Rendered 
Impure-Cost of Water Plpell, from 2 to 12 Inches diame
ter, for Towns, Including laYlng'i all labor, materials, �e., joints, etc.-Estimates 0 Income and Water 
CO:,e�I��� r.,uKg¥E�Ht'ffi l�'l:'U��tN s)f'p'l:dfMcl§�; 
No. 27. To be had at thl. 01l1ce and of all New. Dealers. 

$50 00 SCREW-CUTTING F O O T  L A THES
• Foot Drill Pre88es. Send for Circular to H. L. SHEPARD U1nclonatl, O. 

IRON BRIDGE BUILDING-A complete de
scription, with dimensions, worklng� drawlngo, and 

we:cectlves of Girord Avenne Bridge, Pblladelphla, PR. 
ce�tB. 

fO�':.��Y:l�� �i ��� '1 , 
T
2�na'i."!�"�ln�iE�fm·I� 

AMERICAN SUPPLEMENT, 10 centa per copy. To bf' 
bail at thl1 01l1ce and of all new. uentB. 

Send for C i rcu lar a n d  
Price L i st. 

WOODWORTH SURFACE PLANERS ,125. Planers and Matchers, f3I5O. S. C. HILLS, 51 Courtland street. New York. 

POTTER'S AMERICAN MONTHLY 
50 000 ILLUSTRATE; Best Family Magazine In the , Country. at ,Hor 1877. 5 cOEles one year for 
Snbscrlb- $18 : 10 cQPle. for 825; 20 cop es for *150, and a 
ers for COPt of Potter's Bible EnCYCI�dia.quar. to, ... 000 IllustratloDs, price • Iven to 

1 811  the penon sendl� thl. "Iub. or aa�e at all ��:i.� �'ld·en"t! cents a number. Special 
• J. E. 'l'lOTTER & CO., Phlladelphla,PR. 

S H  A F T S . P U  L L E Y S. H  A N C F: R S  
C O U P L I N G S  E T C .  

n btock, and for Sale bJ 

WILLIAM SELLERS " 00. l'lltladelphla, and 'IV Liberty St. , New York. 
PrIce lists and pamphlets on application. 5250 A. MONTB.-.Ageny 'Wantect "� where. Bnllne .. honorable and 1Ir'It cIut WPartlO CUlaro lent tree. A.ddr ... 
__ • •  BTH .. 00 •• 8t. Loafa.JC .. $57 60 AGENTS' PROFITS per week. Will prove 

• It or forfelt�. New articles are Just pat.ented. Sample. sent hee to all. Address W. H. CHIDESTER, 218 Fulton St. ,  New York. 

Itie.tiflt �merital. 
L. SMITH HOBART, JOHN C. MOSS, D .  I. CARSO N ,  

Pre8ldent. Superintendent. General AceDt. 

RELIEF PLATES IN HARD TYPE METAL 
For Printing 

All Kinds of Pictorial Illustrations 
I n  Books, N ewspapers, and  Cata l ogues. 

These plates are an excellent substitute for wood cuts, being used in precisely the 
same way, giving equally gcod results for much less money. 

ELEOTROTYPES AND STEREOTYPES 

are made from them in the usual manner. 
We ofter special advantages to 

Manufacturers and Inventors, 
as our mechanical work is of the best quality and rapidly executed. 

Our plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCI
ENTIFIC AMERICAN SUPPLEMENT, and by Manufacturers and Publishers in all 
parts of the country. 

�� C O P Y . "  
W e  work direct only from Prints or properly prepared Pen and Ink Drawings. 

Any other copy may be furnished. such as Photographs, Pencil Sketches, or the articles 
themselves, in which eases we have drawings made in the best manner by our own trained 
draughtsmen. Photographs, taken in the ordinary way, are suitable, and they may be of 
any size. We make the plates larger or smaller as desired. 

We are glad to have customers prepare their own Pen Drawings, and append one 
or two 

D I R E C T I O N  S T O  A R T I S T S :  

BRADFORD MILL CO. 1I-. ... J ... Bra4r""' .. Co. 
.ANUI' .... CTV&EB8 or 

Frenoh lIuhr lliUatonu, Port.bl. Corn & Flour Mill .. 
Smut M.chin •• , etc. 

AIJO, deal� lD Boltln, CIoUla .... 
GeuOnl 1(111 F ..... llhlu'. il!!!!RlI OIlIoe&:I_017'.lI�BW.Id.t.. 

A'FI. O. 
W.R.DuDlap.&t. 

APPLICATION. 
GEORGE C. HICKS &; CO., 

Baltimore, Md. 
CLAY RETORTS, TILES, FIRE BRICKS, &c. 

� Terra Cotta Pipes of all sizes. $3 WATCH ES. Cheapest In the known 
world. SaMple .....ul CUId t1IIIjltlr""''''gettt&. 
J'orterma..w-OOULTZB&oo..OhIIlI&O 

SPARB THB CROTON &; SA VB THE COST. 

Driven or Tube Wells 
famished to Jarge conlUDlers of Croton and RIdgewood 
Water. WM. D. ANDREWS&BRO. , 414 WaterSt.J!.Y 
who control the patent for GreeD 'I AmerlC&ll DrIven .. eU . 

BLOSSOM ROCK, HARBOR OJ' SAN FRANCISCO. 
Full Acconnt of Ita Removal. Method and Cost. By 

Col. R. S. Williamson. With 25 l11ustratlonll, d!!!Pn!lDs, 
�ee fo":::g,�IDf:o��f::Jel�IW��¥�It°'A:.�1�TN 
SUPPLEMENT, No. 24. To be had at thll 01l1ce and of 
all Newl Dealers. 

ROSE-BUDS IN WINTER 
81r""fl l'o' 11_, � preoarecl for fllll-plantIng and 

quick blOODl,. oent s&te17 by maif, �P.c&id. Five splendid l'arIeti .... all labeled�or�' 1  l�o. 81M)(h 10 do. 83.00 0 do. 8 ! do. .00 ForlO centa 
each ad�l:onal, one cent remium Ro�e t'.! 
ev...., dollar'. worth ord Send or our new G UU)n 
TO ROSE-CULTURE. and choooe from _ 300 
beet sorts. Adcirooa --rHE" DINGEE .t CON.AlW co.. Rou-GBOWZJl8. Weet Grove. Cheater 00., Pa. 

P. BLAISDIILL It. 00 .• 

The most important requisite in Drawings for our use is that every line shall be Mannfacturersof tlle Blaladell Patent Uprlgh,Drllls and 
other IIrst-c1aU Mach!n18t'. Tools. 

per/utly black. 
The paper or drawing board must be white and Ilmooth. 
For fine work drawings should be made double the scale of the plate desired . 
Carefully observing theBa main points, the artist has the utmost freedom in his choice 

of styles of drawing. 
For further information and fine samples of our work, send stamp for cnrrent num

ber of our illustrated Quarterly Oircular. 
Plea�e Bay tohere Y()'U Baw thiB. 

PHOTO-ENGRAVING CO., 
67 Park Place, NeW' York. 

BIG PAY to lell our RUBBlIa .t'Bll!ITING bTAJlP8 S I '1 40 · ,6 00 N N Termafree. TAYLOR & Co.,(''leveland,O. • • or • .- ew oveltiM, Jewelry, Chromos New tyle Stationery Packages, &c. Addre8s NAT. NOV. CO. ,  400 Chestnut St. ,  Phllad. ,  Pa. Steel Castings, 
"rom " to 10,000 Ibs. weight. An InValnable substitnte 
for expensive fOl'(ll� or for malleable iron castings re-
�lgM:�'lrl 8��EL • CrsI!fI�� 

cbrg�A�� �rli� 
LINA STRDT, PHILADELPHIA. PA. 

STEAM ENGINES FOR SALE 

Small Tools of all kinds ; also GEAR WHEELS, partl of MODELS, and materials of all klDds. Callings of 
Small Lathes, Erurlne .... Sllde RestB. etc. Catalogues free. 
GOODNOW & WIGHTMAN, 2S Cornltlll, Bo.ton, Mas •. 

Planing It. Matching. 
r.C:��:.fGe���w-lv":cld�.Jo�:�nI�:"achl�eI. &croll 
JOHN B tlCHE1'ICK'S BONS ! JCatteawan�. Y. 

Bend for CeT&lotrUe. 1 181 1.ID_ St . . N. fl. Cltr. 

S39EaChWeek to A�ent •. Goods Staple. 10.000 
testi monials received.  'l'crmR Jlhera.J.Par
t1cul"rs lrc�. J. 'Vorlb & Co.St.Louls,MOo 

OTIS' .hi:�;Y. 
OTIS, BROS. &; CO. 

No. 34S BROADWAY, &.'lE W :lO&il 

MACHINERY OF IMPROVED STYLES FOR 
making SHINGLES, HEADING. and STAVES; 

also GUAGE LATHES for TURNING BANDLES. Sole 
makers of Laws Pat. ShInKle and Heading Sawing_M

y
.' 

chine. Addre81 TREVOR " CO . . LOcll:port, N. . 
I olfer the following very anperlor Todd & Halferty En

mel for ole at greatly reduced prlcel : One 18x81f.oAe i4x18 (owmllll, one 12x14� one llx24 one 10z24, one or .... , 
one 7:xle, one Sxl0 on le�s, one Biill, portable one SIle, 
�����U::.i �n�': Jl=n='� ef�fi\Y af.::.

w
�g :slllcatiOna and e.tlmatel for all kinds of rope and bag

machinery. Send for descriptive cirenlarand price 

IT PA YS to sell our Rnbber Hand PrInting Stampa Brainarel Millin· g Machm· es a
a
l
n
l
d
s
s
t
lYze

le
sl. Terms free G. A .  HARPER & BRO., Cleveland, O. 

Universal Milling Macblnes from $200 upward.; Brown '. 4t200 a month. Ontllt worth 11 tree to llIrentB. Patent Serew MAchine., &c., &c. Addre88 IlRAINARD A. me. oJ. C. TODD. 
10 BU'OlaJ 8t. N81r Yorll:, or PRtel'lon, N. oJ. 'II' Exonsloa M''P'G Co; , l�1 Mlch.AV.;Chl"B2o. M. M. CO. ,  lSI MlIlI: St. , Boston, M888. , 
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DI�mo�o. J. DICKINSON. 64 Naoaao St. , New York. 
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Boner Peeder 
18 

FRIEDMANN'S INJECTOR 
JIAlroF AOTUlIBD BY 

. A T H A N  a. DREYFUS, N ew York. 
108 Liberty Bt. -:0 :-

S e D d  f o r  C l r c D l a!r . 

:J:..ease, 
ALL THE LOFl'S AND PART OF THE FIRST 
1I00r and baoement corner Center, C®al. and Walker 
Bt . •  now occupied ao a Billiard Manofactory and Baleo 
Room. Power fornlobed. If deo1red. LlKbt on aIl oldea. 
One of tbe best location. In New Yorli: for Manufac
tunng. ®d central for a Bales Warebouse. For furtber 
ntormatlon, apply to olllce Scientific Amencan. 

COMPRESSED .AIR MOTIVE POWER.-FOl' 
oartlcuJan of tbe moat recentJ!ractl�w!!nd 2Ocent. 

tor SCIENTIFIC AMERICAN BUPPLBJIlJG.liT, NOI. 1 
��,�'x!�!�o��. 5 n�DJ?nvt::: tif S��==: 
Worb. wttll dlmenllons. etc. LOO �• U .. Ulelllnlr articl .. In the Work!. 011'. Bample ...... 0.. and an order ..... 

.. or 8&80. A KINSON � CO •• 2 Olinton Place, li. Y. 
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1m & Co. 'sPatent Olliees. 
.... e 01 .... A8encJ' '01' SeJlaldq ....... .. ,.e 

UDiteoI 8cu.. 
'I'BIRTF YJUll8' lIZPlIRlJlJT(J]j. 

MORE P A TEIfTS have hem IBCIU'8d &iIrOlIIh tIIlI 
agency, at home and abroad, thaD throlllh 8DJ o*ller In 
,be world. 

They emploJ u their UllJtlmti a colPl ot the mOlt 6%
per1enced men u eum.l.nen, .apec1l\cat1on wrtten, and 
draftImeIl that can be found, ·maDJ of .wllom have been 
lelected hom tile lIIID of tile Patent Olllae. 

SIXTY TH8UU.D Inventon have anlled'tllem
.elvel of MUDJl .. Co. ' • •  ern- tn IIDIII1nID&' SlleIr In
ventions and procurlDa their patentl. 

MUNN .. CO •• In connection wttll tile pubUcaUon ot 
the BOIENTIFIC AMERICAN, continue to ezr.m1De in
ventions, conter wttll Inventon, prepare drawtnp, .� 
etllcatlons , and autpmentl, attend to A11l11 appUcations 
nl the Patent OlIlee, paJ11ll tile lovernment fee., ud 
watch eacb cue atep bJ atep wb11e pendtnr before tile 6%
amlner. Th1I II  done throlllh tIIeIr . branob ol\Ice, COI'l1ll' 
Jr and 'lth .treetl, WuII1qton. TheJ allO prepare and 
lIle caveatl, procure deatp patentl, trade_b. and re
I •• nea. attend to rejected cuea (prepared bJ the Inventor 
or other attorneY') , procure copyJ'\8btl, attend to 1Ilter
ferencea, rive written op1D1oDl on matten ot 1ntrIqe
went. furuJlh coptee of patentl, and, In fact, attend to 
every branob of patent bnllneu botll III tIIlI ud In tor
elm countJ1eo. 

A Ipeo1ai notice 11 made In the BOIBNTIFIO .AJlERlo 
CAN of all tnventions patented throlllh tIJII -aencJ, WltII 
'be name and rel1denee of the patentee. Patentl are of
ten IOld, In pan or wbole, to penons attracted to tile 111-
ventioll DY wob notice. 

Patentl obtained In OBnada, Kq\anel, France,Bellfam, 
Serman]', RDIIta, PrnIIlII, SpaID, PortupJ, *lie BrtUab 
Colonlel. and all other countJ1es where patentl are 
IP'llllted, at prloel rreatlJ reduced from former rate ••  
Bend for pampblet pertatuiDtr Ipec1aily to torelm paten t"  
wblch ltetea the COIt,tlme rranted,and tile reqn1rementl 
r or eacb country. 

Copl.. of Pahmho. 
Penons dealrllll any patent lUued from 1881 to Novelll

ber :le, 186'l, can be luppUed wttll omc1aI copIes at rea
IOnable coat, the pnce dependtnr upon *lie ateat of 
drawlnga and leuatb of apec1l1cat1ons. 

Any patent lHued alnce November :no l8I'I, at "blob 
time tile Patent OlIlce commenced prlDt1q *lie drawtnp 
and apecilloatlon., ID&J be had by rem1tt1q to tIJII of
IIce ,l. 

A cOPJ of the claImI of 8DJ patent lllUed ldaae 1111 WIll 
be furuJabed for ,1. 
When orderlq coplea, pleue to remit for tho __ u 

above, and I .. UI name of pa_tee, Utle of InVentloD, 
and date of patent. 

A pampblet eontalll11ll fuJI dlreoUons for obtabllllt 
United Statel patentl _t free. .A. lwIdlOme1J 
bound Reference Book, rut edgea, contelIu 140 paretI 
and many engravlDp and tablel Important to every pat
entee and mecbanlc, and II a 1lI8fuJ lwIc!book of rei -
ence for everybody. PrIce 25 centl, mailed free. 

AddreU JI1JD Ie CO., 
Pnbltlben BOIENTIF1C AllBRIOAB, 

37 Park Row. N.Y. I' BRANCH OPFICE-Corner of F and 7th _Cl, 
Wuhlngton. D. C. 
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>f�e �o�t ¥opulaf $cielltific ¥apet ill t�e Wodd. 
TH I RTY-SECOND YEAR. 

Only 13.20 a Year, including Postage, Weekly. 52 Numbers a Year. 

Th .. Widely Clreulated and splendidly II. 
lustrated paper is publisbed weekly. Every number 
contains sixteen pages of useful information, and a large 
number of original engravings of new ioventions ®d 
discoveries. representing Engineering Works. Steam 
Machinery, New Inventions, Novelties in Mechanics, 
Manuhctures. Chemistry. Electricity. Telegraphy. Pbo· 
tography. Architecture. Agriculture. Horticulture. etc. 

Meeh .. nle. find in THE ScIENTIFIC AMERICAN the 
latest and most valuable ioformation concerning their 
various trades. and details of all the latest and best im· 
provements 10 machinery. tools, and processes. together 
with sucb useful kn0'Yledge as will tend to dignify their 
occupations and light';" their labors. 

InTentora find 10 THE SclENTii1c AMIIRICAN all 
necessary iostructions bow to secure Letters·Patent for 
their ioventions : excellent illustrations and descrip. 
tions of !be best inventions made 10 this country and 
in Europe : an official list of all Patents granted weekly 
at Washiogton. with numerous explanatory notes : dis
cussions of 9u"tio"s concerniog the Patent laws of the 
United States. reports oC trials 10 court. etc. 

lIIanuf'aeturer. find in THB SctENTIFlC AMERI. 
CAN illustrated articles descriptive of the most recently 
invented machines used 10 various ,na"u/act"ri"r 0/. 
,ratio,"s, the different processes beiog lucidly descnbed: 
engravings oCnew ornamental designs : practical recipes 
of much value. 

Entrineer. find in THE ScIENTIFIC AMBRICAN 

valuable descriptions of all tbe best inventions connect. 
ed with Steam. Railroad. Marine, and Mecbanical En. 
gineering : together with a faithful record of tbe pro. 
gress of science 10 all these departments. both at home 
and abroad. 

Chemht. find in THB ScmNTlFIC AMERICAN de. 
tails of recent discoveries made 10 Chemistry. and arti. 
cles on the application of cbemical science 10 all the 
useful arts. 

AlJrleulturlat. and Hortieulturl.te find 
10 THE ScIENTIFIC AMERICAN engraviogs and descrip. 
tions of the best and most approved Farm Implements : 
valuable information on matters relating to Floriculture : 

the latest and best illustrations of New Ornamental 
Plants. for the house, lawn. or garden. 

All Cl .... e. of' Reader. find 10 THB SCIENTl· 

FIC AMERICAN a popular resumt of the best scientific 
IDformation of the day : and it is the aim oC the pub. 
lishers to present it in an attractive form. avoiding as 
much as possible abstruse terms. To every iotelligent 
miod, this journal aft"ords a constant supply oC instruc· 
tive reading. 

Remembel', THE SctENTIFlC AMERICAN is a week· 
Iy paper-fifty.two numbers a year-<Uld every number 
contains as mucb information as many of tbe publica. 
tions that are issued mODtbly. 

The Selentlfte Amerlean sbould have a place 
in every Family, Library. Study. Office. and Counting. 
room : 10 every Reading.room. College. Academy, and 
Scbool. A year's numbers contain 83'pages and several 
hundred engravings. Thousands of volumes are pre· 
served for binding ,.,d reference. The practical recipes 
are well worth ten times the subscription price. As an 
instructor and educator THB ScIENTIFIC AMBRICAN has 
no equal. It is promotive of knowledge and progress 
in every community where it circulates. 

Term. of' Subllerlptlon . -One copy oC THE 

ScIENTIFIC AMBRICAN will be sent for 0'" y.ar-S2 
numbers-postage prepaid. to any subscriber in tbe 
United States or Canada. on receipt of three (101-
lara and twenty eent. by the publishers : six 
months, $1.60 : three months. 11.00. 

Cluba.-One extra eopy oC THE ScIBNTIFIC 

AMERICAN will be supplied gratis/or .. "ry cluo 0/ fi'Ve 
su6scrio.rs at $3.20 eacb : additional copies at same 
proportionate rate. Postage prepaid. 

One copy of THE ScIBNTIFIC AMBRICAN and one copy 
of THE ScIENTIFIC AMBRICAN SUPPLEMENT will be sent 
for one year. postage prepaid. to any subscriber in the 
United States or Canada. on receipt of U'V'" dollars 
by the publishers. 

The safest way to remit is by Postal·Order. Draft. or 
Express. Money carefully placed inside of envelopes. 
securely sealed, and correctly addressed. seldom goes 
astray, but is at the sender's risk. Address all lette ... 
and make all orders, drafts. etc., payable to 

M U N N  & CO. , 37 Park Row, New-York. 
� Send Ten Cents for Specimen Copy of THE SCIENTIFIC AMERICAN. 

S UPPLEMENT. 
85 a Year by Iail, post-paid. Send 10 Centl for Specimen Copy. 

The Scientific American Supplement is a large and splendid periodical, issued every week. 
Each number contains sixteen large quarto pages, profusely illustrated with engravings. 

Fifty.two numbers a year. Uniform in size with the ScIENTIFIC AMERICAN. 
The Supplement is, however, separately paged, distinctive in charac. 

ter, and forms a most valuable independent publication. 

The Contents 01 the SCIENTIFIC AMERICAN SU PPLEMENT for the year 1177 will embrace a very wIde range, 
covering the mOlt recent and valuable pape,. by emInent write,. In 811 the prlnelpal 

departments 01 Science and Useful Knowledge, to wit : 

1. Ohtlllltry lid KettJ11IrrT.-Embracing New Chemical 7. ivai lid Bouehol4 leoIo.y.-The Latest Informa. 
Discoveries. Improvements, and Processes. with en- tlon concerning Bw1ding Materials. New and Valua-
IP"'vings. New Processes oC Working Iron, Steel. ble Recipes. and a great variety oC Miscellaneous 
Lead. Copper. Gold. Silver. and the Various Metals, Information pertaining to Rural and Household 
with engravings of New Apparatus. New InCorma- atrairs, with engravings. 
tion. etc. 8. Katerla lI.dlc&, ftmpev.tlcI, 1,lIt11e.-ExJu"biting the 

I. � u4 I11!11eerblg.-The latest and best papers progress of Medical Science In various brancbes, 

upon Steam Engineering. Railway Engineering ... Min. New Medicinal Preparations. New Health· Appli. 
log. and Civil Engineering. Mill Work, Textile Indus. ances. and much Interestin& Information. 

"'y. with engravings and working drawings. 9. �Aturr.1 1111011 ud ZccIcr.Y.-The Latest Investiga. 

S. 11eotrIcRy, LIcht, leat, So1md.-Latest Improvements 
10 Telegrapby. Telegraph Engineering : Improve· 
ments 10 Galvanic Batteries. Electric Engines, New 
and Uoeful Applications of Electricity in tbe Arts, 
with engravings. 

i. Arohlteotlll't.-Enmples ot the best Now Slructures. 
with detaDs and drawings. 

S. TtoIuIo1oD.-New and Useful lnvelltioM and Discov. 
eries relating to THE ARTS : Improvements in Pho
tograpby, Printing, New Implements, New Machin· 
ery, New Processes, New Recipes, Improvements 
pertaining to Textile Industry, Weaving, Dyeing, 
Coloring. New Indastria\ Products, Animal. Vegela. 
Iole, and Mioeral-with engravings. 

•• Alr\01I1t11N, BobI" &ll4 lorUOlllt1ll't.-Newand Use. 
ful lnCormation in all branches oC Agriculture. Des
c:riptIonI 01 N __ Plants, Trees. Shrubs, and Flowers. 
New.Usefu\, and Interesting Facts in relatiGn to CuI. 
tivation, Propagatioa--with engravings. 

tions, Discoveries. and most Interesting Information 
10 this department of Science. 

10 lid 11. lIeteorclolY, f.rreririAI PhyllcI, (Jeo"aphy.
Accounts oC Interesting Atmospberic and Terrestl'ial 
Phenomena, Travels, Explorations, and Discoveries, 
etc. 

lB. lteolorT ADd llIIIer&lCIY.-The Latest and most Inter. 
esling Geological Investigations and Reports, and 
New Discoveries. 

13. .6.riroIIoII7-Recent Interesting Discoveries and In. 
formation. with Reports oC Astronomical Phenomena. 
Progress. New Instruments. etc. 

'DIllS :-SOI.DUao AIII.rlcu SlIppl •• eat, one year, post. 
paid. $5.00. One copy of ScIENTIFIC AMBRICAN and 
one copy OfScIBNTIFlC AMERICAN SVPPLEMIINT. one 
yeat. post.paid, f1.00. CLUB B.-One extra copy 01 
the SUPPLIIMENT will be supplied gratis for ,'V.ry 

clu6 0/ jIv. Sup/l", .. "t s,,6.cra'6,rs al j5.00 .IIC". 
All the back numbers of the Supplement, &om the 

commencement. January I. 1876. can be had. Price. 
10 cents each. 

Address, MUNN .. CO., Publishers, 37 Park Row, New-York. 
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TRIC KILLB-For gJ1ndtnr Bonea Olea Band Old 

clbles, FIre Clay. G1I&I101, 011 Caire, Feed,J!orn. 
Corn ano Cob, TobaeCO Snd, S�, Baltl. lWOti SfJC8I, Coiree. Cocoanul. Fluieed, A.beato., MIca 

1t.;; t:rd��V�=P\::.�� y�=,m:,¥:. 
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Patented r06S-J81.fo BOLT CUTTERS. n Dies open and cl .... and Bolt 
tbrown out automatically. 

One pattern, holds finisbed bolt! 
on centres and threads them with groa!ter accuracy and uniformity and ten times u fast u a chaser 
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