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Despaquls' Photo-Engravlug Procelils. 

M. Despaquis 
- has observed, like all who have occupied 

themselves with this branch of study, that in an engraving 
it is necessary to have a grain inside the cavities, while the 
surface should be of a polished character in those portions 
destined to reproduce the whites of the image. He therefore 
set about to discover how such a result could be brought 
about. He llpplied to the metallic plate two lilms of gelatin, 
the first a thick one containing the grain, and the second 
thinner and absolutely free from grain. It is due to this sec
ond film that M. Despaquis is enabled to produce all the del
icacy of half tone. His method of operation is as follows : 
In one thousand cubic centimetres of water are dissolved two 
hundred grammes of gelatin; to this are added twenty 
grammes of liquid Indian ink and four grammes of powdered 
pumice, the latter being finely ground and sifted through 
fine linen. Next, upon a plate of glass which has been 
waxed. he spreads a sheet of moistened paper, taking care to 
prevent the formation of air bubbles. The solution of gela
tin, previously filtered and maintained at a slightly warmed 
temperature sufficient to keep it liquid, is then poured upon 
this sheet of paper. In this way a sheet is secured, covered 
with a thick film of gelatin having a very fine grain. uni
formly spread throughout its body. When it is desired to 
make use of this prtlpared paper the second film is applied, 
and the sheet sensitized at the same time; to do this, it is 
immersed (prepared side uppermost) in a solution composed 
of : 

Water. . . .. .................. 500 cub. cents. 
Gelatin. . . .. . . . . . . ... . ... 1 to 15 grammes. 
Bichromate of ammonia. . . . . . . 15 " 

After remaining in this liquid for some seconds the sheet is 
taken out, and by two of its corners (still prepared side up· 
permost) it is drawn over a gelatined plate, previously pre
pared with ox-gall, so that later the paper may be easily de
tached. The sheet, dried in a locality where it is screened 
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from daylight, is cut a little larger than the cliche, and placed 
underneath the latter. The exposure of the prepared sheet 
to the light should be a third that necessary to give a carbon 
print. As in this latter process, as soon as the printing is 
finished, the impression is plunged into cold water, so as to 
transport the J)rint, not to albumenized paper, but a plate of 
polished steel or copper; it is r.-1terward put under pressure, 
and allowed to dry, and finally the image developed. as in 
the carbon process. with warm water. It is, indeed, treated 
as if it were a carbon print, rather more care being taken, 
however, because there is less adhesion between the gelatin 
and the polished steel. When the matrix plate has been se
cured in this way, a mould is made, either in the hydraulic 
press, as in the W oodburytype process, or in a rolling mill, 
covering the plate with a double sheet of very stout lead. 
The mill must be worked two or three times, so that every 
detail of the image is reproduced in the lead. Finally. you 
produce by the aid of the electrotype process a countermould, 
which is the plate from which the printed copies are pro
duced. 

[$3.20 per AnnulD. [POSTAGE PREPAID.] 

channel is bored through the sharp point of the shell in 
order to allow the air to mix freely with the wet sponge, and 
there are a couple of apertures in the head which are plugged 
with wooden stoppers covered with leather. Through the 
movable bottom of the shell a steel striker is inserted, 
which is fitted with a spring. and communicates with the 
glass bottle within. When the light shell is fired, the spring 
striker is driven forward by the explosion like a gas check 
and so breaks the bottle; the water contained in the jacket of 
sponge then penetrates through the broken glass and satu
rates the phosphide; phosphuretted hydrogen is immediately 
generated in large quantities, by the pressure of which the 
stoppers are forced out and two streams of illuminating 
matter are poured upon the sea. The light burns with great 
brilliancy for a considerable time, and is claimed to be inex
tinguishable.-London Times. 

.. je ... 
CA:BLE FASTENINGS OF THE EAST RIVER BRIDGE. 

In an article last week we followed the progress of making 
one of the strands that is to form the massive cables designed 
to support the roadway of the East River Bridge. These 

An IIIUlDinatlng Cannon Shot. strands are a little over three �nches in diameter, and the di-
One of the most simple and ingenious contrivances, for the ameter of the cable when completed will be about fifteen and 

purpose of investing a fleet with a zone of light through a half inches. We have seen the strand in place and resting 
which no enemy could pass without being observed, has been in its permanent seat, the saddle, on top of the tower. We 
devised by M. Ferdinand Silas, of Vienna, whose experi- will now detail the mannoc in which the ends of these strands 
ments with lifebuoys at Portsmouth have been reported in are secured and held in place at the anchorage at each end of 
these columns. M. Silas' inextinguishable lightning shell the bridge. In the engraving, Fig. 1, which is taken from 
is similar to a common shell, can be made to fit any gun, the Brooklyn anchorage, is shown the manner in which the 
and can, accordingly, be projected to any distance. The wires are wrapped around the iron shoe as they are received 
projectile consists of three parts, one within 

-
the other. at the anchorage. In the front of the engraving will be ob

Within the shell proper is a lining of wet sponge, and with- served a massive iron bar, to one end of which this shoe, 
in this is a glass bottle, which fills the whole cavity; the similar in form to a horseshoe magnet with armature in 
bottom of the shell unscrewing to admit of its entrance. place, is 

-
attached. In folding the wires around it, as received 

This bottle is filled with various charges of phosphide, none . from the carriers, the shoe lays horizontally, and the bight 
of which, however, is to be less than ten pounds. A small i I ContinUed on page 82.] 

THE GREAT SUSPENSION BRIDGE BETWEEN NEW YORK AND BROOKLYN.-THE CABLE FASTENINGS. 
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Ititufifit �tutritllU. 
THE DEGRADATION OF LABOR. 

Labor is honorable, and the laborer worthy of honor in 
direct proportion to the personal integrity, independence 
and capacity that go with it. Abject servitude, even when 
voluntary, is neither honorable to the individual nor profita
ble to the mass. 

This is the American idea : it is the independent laborer 
that honors labor. Unhappily of late years the majority of 
our working men have forgotten or failed to learn this basic 
principle of our social, industrial, and political system. 
Worse: they have hearkened to demagogues who have 
taught them contrary doctrines-doctrines subversive of all 
true manliness in working men, and calculated only to de
grade labor by reducing the laborer to practical slavery. 

Could there be a bitterer. satire on the manliness of work
ing men than the mainplank in the platform of the " bread 
winner's league "-bread beggar's league, more properly
to the effect that the government-in other words their 
fellow citizens-should furnish them with employment and 
wages ? Is government servitude the highest aim of the 
present generation of working men ? 

Time was when the American laboring man's boast was 
that he was, or was bound to be, his own master, asking 
odds of no one. He felt himself a free man, capable of self-
support; a man whose strength and skill need not go a-beg
ging for employment. While this was the rule labor could 
not be redundant. The laborer was not abjectly dependent 
on some one to hire him, for he was able and willing to 
to work for himseU. However limited the scope of his pro
ductive industry, he was, or could be an independent pro
ducer ; and his work was to be sought for if it was to be 
hired. 

But all this, it would seem, has been changed. As a rule 
the hborer-tradesman, mechanic, artizan, or what not-is 
not and no longer aims to be first of all a free man. On 
the contrary he desires nothing and looks forward to nothing 
but to be dependent on some one for a job. He must be 
hired, or he can do nothin:s; and such employment failing 
he falls back, not on his own capacity for self support, not 
upon independent industry, but to the vain demand that 
government shall make work for him. Then having made 
himself utterly dependent on wages, he foolishly imagines (lllustrated articles are marked with an asterisk.) 
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� that he can (}verturn the fundamental laws of work and 
�g wages, and dictate the terms at which he will be employed 
� and the kind of work he will do. 

�� The first lesson that the working men of the country need 
�i to learn is that they have no claim upon any one-individual, 
81 corporation, or government-for employment. They are 
� not infants, but men : and they must be willing to act a man's 
� part in the great industrial struggle, or go to the wall. Ina
� bility to find a master is no excuse for idleness; nor more is 
� any lack of demand for the specific labor they prefer to do. 
�� The manliness of the working man is gone, the prosperity 
� of the working class vanishes, the moment men give them
t} selves up to individual helplessness-the first fruit of the 

�� fallacy that other men are in duty bound to provide them with 
� the means of making a living. No part of the community, 
� neither " capital " nor government·, is in any way bound to 

�� furnish work for anyone. And it matters little whether 
86 men demand or beg that employment be given them as their 
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only resource against starvation, they ask only what would 
but seal their moral and industrial degradation. To persist 
in huddling together in increasing helplessness, is simply to 
rivet the chains of the slavery the working classes are doing 
most to bind upon their own limbs. The laws of Nature 
cannot be reversed to relieve men of the consequences of 
their folly. 

Not until the old spirit of manly self respect and indi
vidual self-helpfulness is revived: not until the majority of  
the industrial classes seek first to  become, sooner or  later, 
their own employers, will prosperity return to them. Until 
then the labor market will be glutted; by their very numbers 
the mob of employment seekers will destroy the chances of 
all for steady employment; and by their hungry competition 
with each other they will dissipate the only hope of any for 
remunerative wages. It is not any absolute redundancy of 
laborers as much as the misdirection of their efforts that 
makes or largely helps to make the times so hard for labor-
ing men. 

IRON AND STEEL IN RAILWAY CAlI. CONSTRUCTIOll. 

At the annual meeting of the Master Car Builders' Asso
ciation, held b New York city, June, 1876, a committee 
was appointed to whom was referred the subject of iron 
and steel in railway car construction. The report of this 
committee, given in the bte meeting in Cleveland, Ohio, 
was that the substitution of steel for iron in car construction 
was a subject of first-class importance, and merits more at
tention than it had yet received. 

In answer to the question of iron or steel rods in car 
bodies, the majority preferred iron, but it must 1::e iron of 
60,000 pounds textile strength to the square inch. Open 
hearth steel was admitted to be tougher and denser, but was 
too expensive. It was thought that steel could be produced, 
that with less size and weight would give equal strength. 
Of bolts, all preferred iron, though none seemed to have 
tried steel bolts. Charcoal iron was specified in the report, 
and the suggestion was made that good iron was better than 
poor steel. Of steel nails, the majority admitted to not have 
used them, while in one instance they were preferred because 
they were lighter, and as cheap as iron. Another member 
had received some samples with request to try them, and he 
reports that he hal no difficulty in driving every steel nail 
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to the head, while he found it impossible to drive a cut nail 
more than half way before it would break. 

In order to further test the economy of steel nails, the re
turning board gave the following table of the weight of iron 
and steel nails as one of the results of their labor : 

4d. Iron nails, 260 to lb. 
00. " 145 " 8d. " 90 " 

lOd. " 62 " 12d. .. 47 " 
2Od. " 28 "  
4Od. " 13 " 

6d. finish'g iron nails, 192 to lb. 8d. u " 110 " 
lOd. " " 84 "  

Steel nails, 208 to lb. 
" 142 " " 80 "  " 59 " " 88 "  " 20 "  " 12 " " 188 " 
" 92 "  " 70 "  

The price of these nails was quoted as 50 cents per keg more 
than iron. 

Steel screws were admitted by one or two persons to be 
fifty per cent stronger than iron, yet the majority preferred 
iron. Another recommendation of the steel screw was that 
there were no imperfect ones found; yet this must be ad
mitted to be a recommendation for the manufacturer of said 
screws. The roughness of annealed steel screws was com
plained of, as well as their tendency to twist. It was ad
mitted that where iron screw he�ds touched iron, they were 
better in that cond·\tion that steel screws. 

It was thought that the carlines of passenger cars, if made 
of steel, would be more rigid th&n iron. It was �uggested 
that body bolsters; if made of steel, would be lighter, and in 
the end might be as cheap as iron. It was thought that a 
sudden shock would be liable to break the steel bolster, yet 
the experiment had not been tried. 

Of axles, the majority preferred steel, and open hearth 
steel was recommended as being more likely to be free from 
cracks. Some claimed that iron axles run with the cooles 
journals, while others advocated for steel the same advantage. 
It was admitted that the low price of iron axles hindered 
making them as good as they should be. The recommenda 
tion for the steel axle was that it could be lighter, and its 
stiffness prevented crystallization. Steel axles do not bend 
as iron, though they showed in some instances a tendency to 
crack in the inside of the wheel hub. Lubrication was 
morel perfect upou steel surfaces than upon iron, and they 
worked with a much finer surface than iron axles, and would 
wear longer. One member had commenced a series of mi 
croscopic experiments to get at the cause of . the iron axles 
heating, and found that the fibres of the iron stuck up, as 
he said, like knife blades. 

The majority preferred cast iron wheels, though steel was 
thought to be safer. One f .. ,uIt of the steel wheel was that 
it would split in the tread. Brake shoes of steel showed less 
percentage of loss by wear than the iron, and no percentage 
of difference was found in the wheel to which they were ap 
plied. Upon a car that had run nearly ten thousand nine 
hundred miles, the wrOUGht iron shoes weighed, when ap 
plied, thirty-four and a quarter pounds; when removed, 
weighed thirty one and a quarter. A pair of steel shoes 
weighed thirty pounds, and when removed weighed twenty 
eight and a half pounds, having lost one half pound. Show 
ing one and a half pound of loss in favor of steel. 

A conservative character appeared in the reports upon the 
distinctive merits of steel over iron, and the ma;ority did 
not seem inclined to make a change from iron to steel, unless 
convinced that decided advantages were to be gained. In 
dications seem to show that, with them, steel and strength 
were not synonymous. 

------------•• �4H.�I� .... ----------� 
ABOUT SPARROWS. 

A:ny European conversant with the habits and color of 
the sparrow in his original home on the other side of the 
water, and who closely watches the sparrows in and around 
New York city, cannot fail to observe that the latter are un
dergoing a change of habit as well as color. Probably no 
part of England, if even of Europe, is more infested with 
this impertinent little fellow than is the county of Kent 
where the barnyards and fields abound with them. It is, 
however, necessary to draw a distinction, for there are two 
kinds of sparrows, the house sparrow and hedge sparrow. 
The former builds a ragged, clumsy-looking nest, notable for 
its size and external looseness ; even the feathers with which 
it is lined are placed in no kind of order, but appear to be put 
together in a spirit of ., that is good enough for me. " The 
eggs are a dull white color, speckled with reddish brown spots, 
and number from four to six ; rarely less than the former, 
and never exceeding the latter. The house sparrows 
rarely gather in large flocks, or indeed flock at all, save 
in winter. They build their nests in colonies if the 
conditions are favorable, otherwise they will build in nooks 
about cornices, under waterspouts, and sometimes in trees. 
Over the main entrance door to Trinity church in New York 
city are several house sparrow nests built in the ornamental 
stonework. In the ornamental cornice work of many brown 
stone front residences the same will be observed. The hedge 
sparrow is similar in appearance to his confrere save that 
he is a trifle smaller. He is much more tidy, however, in his 
household affairs. He builds a snug little nest, neat and 
compact outside, and carefully lined, with horsehair and 
feathers inside, made round and with a full open top. The 
fibers of which it h{mainly composed neatly interwoven, 
and it is as cosy withal as a linnet's nest. They build sepa 
rately and usually in small hedgerows, leaving the holes in 
trees and similar places to their city brethren, the house 
sparrows. They lay five small eggs of a beautifully clear 
blue color. The hedge sparrow it is against which the 
European farmer wages relentless warfare in the grain and 
seed fields; while the house sparrow is attacked in the barn-

© 1877 SCIENTIFIC AMERICAN, INC
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yard about the stacks. The hedge sparrow, in reasonable we are mistaken in this statement, if one in a hundred of 
numbers, is a valuable insect-destroying aid to the farmer, those who have paid money to these pretended patent sellers 
and so indeed, in a lesser degree, is the house sparrow; but have ever through such agency effected a satisfactory sale, 
the swarms of hedge sparrows to be seen in the southern or received back their money, we should be glad to learn the 
counties of England are sometimes as relentless and exacting names and particulars. The truth is that, in order to sell a 
as the worst case of tax gatherer. Except in nest-building patent advantageously, something more must generally be 
season, the hedge sparrow can bc distinguished in the air by done than to hold up a mere certificate on paper. The public 
his flying in compact and well defined flocks, scorning the must be very extensively informed about the merits of the 
careless, disorderly, and irregular flight of the house sparrow. new invention; the intending purchaser must have some sort 

� When a flock bIkes alarm, and two or three birds rise from the of ocular and corroborative evidence that he can make 
ground, the rest rise like a broad and somewh:lt circular money if he buys a right; he must see some actual examples 
sheet ; and if they divide at all, it is done completely ; one of the device ; understand how it is made, and at what cost ; 
compact division going one way and onc the other, no strag- truthful information concerning the market for the goods 
glers being seen. When they settle again, it is with onc must be furnished, etc. To do all this in a proper and effec
accord, whether it be in the field or upon the hedgq rows. tual manner requires for each patent the undivided time and 
At times a flock will settle upon a tall bush as thick as bees, attention of one or more active persons for a considerable 
and chirp away with all their might and main, and at such period; and hence, it appears to us to be almost an impossi
times so intently are they engaged in their quarrel, confab, bility for any one individual or concern to make successful 
or whatever it may be, that one may get almost within arm's progress in the sale of a multitude of patents. The selling 
length of them, and watch them hop from twig to twig of a single patent frequently employs the time of many per
amid a very babel of chirps. When the nearest birds find sons. If there is any one method or agency more effective 
sufficient time from their noisy conclave to look about them than another, whereby a patentee, without going to much 
and discover an invader's presence, they rise with a short expense, can find customers, it i3 by the dissemination of a 
sharp chirp and fly off without another word, the rest of the handsome picture of the invention. Good engravings re
flock either dispersing or hieing away to the fields in an presenting the invention in its various forms and applica
irregular and disorderly manner. A dozen examinations of tions, accompanied by lucid descriptions, are almost equal 
the bushes, in which these unruly conventions had been held, to models or working machines, in conveying information 
failed, with a single exception, to furnish any intelligible to the public. Descriptive circulars arc good in their way; 
cause, and in that one case there was found a poor escaped but no matter how eloquent and strong their array of ad
and half frightened to death canary bird. The hedge spar· jectives in praise of the invention, they have little power, 
row is destitute of the impudence of the house sparrow, and and make little impression as compared with graphic de
this is no doubt largely due to the enterprise of that Euro· lineations; which, if well executed, are pretty sure to com
pean institution, the crow boy, whose duty it is to perambu- mand the attention and convince the judgment of the ob
late the grain fields to scare away the birds, especially the server. The distribution of these engravings can be readily 
crows and sparrows, whose earthly happiness appears to be arranged for by the patentee himself; he has the satisfaction 
measured by his capability to make unearthly yells.produced . of knowing that every copy sent out is a good seed sown, a 
at the back of the throat and audible a quarter of a mile diS- I step made in the right direction, and all resulting business 
tant ; occasionally a " crow boy" will vary his occupation by comes to him direct; but in nine cases out of ten all advance 
inventing an alarm note of his own, the whole sound, how- fees paid to the professional patent seller is so much money 
ever, rarely containing more than four notes. thrown away. 

The English farmer resorts to numerous strategic expe- -"------.. -+-, ...... ,-.. ------

dients to rid himself of his superfluons stock of sparrows, THE HOWGATE POLAR COLONY. 
one of the most successful of which is to hold a bird net close The schooner Florence, Captain George E. Tyson Com-
to a stack of hay or wheat in the winter nights, and placing mander, will soon sail from New London, Conn. , for a voyage 
a lrllltern near the middle of the net, they beat the stack to Cumberland Island or some placc near Cumberland Island, 
with sticks, whereupon the sparrows fly to the light and are when the ship's company will form what is known to the 
caught, terminating their tangible existence in the sparrow scientific world as the Howgate Polar Colony. At the last 
pie which next day graces the farmer's table. session of the forty-fourth Congress an effort was made to 

Returning, however, to the sparrows in the country. They procure an appropriation of $50,000 for purposes of polar 
are nearly all house sparrows, and while a sparrow with a· explorations ; and though the House Committee upon Naval 
white feather or feat�ers is quite � curiosity in England or 

I 

Affairs reported fav?rably upon the bill, it was impossible to 
France, they are qUIte common III and about New York secure favorable actIon, and the bill was not passed. Con
city. They form at least five per cent of the whole, ' tributions have been obtained from private sources, and the 
while about ten per cent of the female birds have their expedition is being forwarded as rapidly as possible. Cap
plumage interspersed with partly white feathers. In tain Tyson, it will be remembered, was assistant navigator 
the City Hall Park may be seen at any time some spar- of the ill-fated Polaris, and escaped on the ice floe. He is 
rows with plumage lighter than others. At Bloomingdale peculiarly fitted for the responsibility confided to him. He 
some are seen unusually light. The European sparrow has been a seafaring man for over twenty years, and a large 
moves with a clean and distinct hop, rising from the ground, portion of his life has been passed in the Arctic regions. 
and making a perceptible pause between each hop, but the He is known as a skillful navigator, good executive officer, 
sparrows at Bloomingdale make a succession of quick hops firm in purpose, cool in temper, and has a well balanced 
with very little rise, amounting to a short run, and stopping mind. 
very short, resembling somewhat the movement of the Ameri- 'fhe object of the expedition is to collect data in reference 
.can robin. In fact the result of ten years of observation is to meteorology, geology, 'J.atural history, and cognate sci
that the habits of the American sparrow are undergoing a ences of the polar regions by a system of observations, 
steady change, .and he appears to be entertaining somewhat which will be favored by a permanent location, provided 
of disdain for the insectivorousness to which he owes his im- with necessary facilities. Magnetism, astronomy, atmo
portation, forgetful that in no other way can he pay his spheric electricity, mineralogy, the question of ocean streams 
passage money. and currents, the phenomena attending the diurnal rise and 

.. , • , .. fall of the tides, velocity and character of the winds, obser-
SELLING PATENTS BY AUCTION, vations upon the vibrations of the pendulum, etc. , will en-

A correspondent writes as follows : gage the attention of the colony when fully established. 
To the Editor of the Scientific American: Captain Howgate, the proj ector of the expedition, is an 

I notice a sale of patent rights took place in your city on officer of the regular army and is connected with the Signal 
Jllly 16. Can you give me the names and address of the· Bureau. He was selected as one of the committee of inves
buyers? Or will your paper contain them? L. B. C. tigation on the loss of ,the Polaris, and during this investi-

ANSWER.-Our correspondent doubtless alludes to the gation the present scheme of a polar colony impressed itself 
novel attempt of an auctioneer in thi8 city to establish a on his mind. 
regular series of auction sales for patents, similar to the ------.. -+-, ...... ,-.------

sales of coals and other realized commodities. As might 
have been expected the attempt has proved a failure, so far 
as concerns the bona fide sale of patents; but has been a suc
cess for the pocket of the auctioneer. The plan is as follows : 
The auctioneer by extensive advertising requests all who have 
patents to sell to send the same to him, together with the 
sum, in advance, of five, ten, or twenty dollars, as the ease 
may be; for which amount the auctioneer promises on a 

CHESS. 

The lovers of this interesting and really scientific diversion 
will be glad to know that one of our valued correspondents, 
Mr. Samuel Loyd, of Elizabeth, N.J. , has undertaken to 
supply them with a weekly record of chess information, 
which will be given regularly, until further notice, in the 
SCIENTIFIC AMERICAN SUPPLEMENT. The first contribu
tion will be found in the current number of the SUPPLE-

given day, to offer the patent at public auction, and to re- MENT; for particulars, see the table of contents printed in 
turn the proceeds of the sale to owner less certain additional another column. 
commISSIOns. Numbers of patent owners have nibbled at 
this pretty bait, have sent in their patents and money and 
enjoyed what they paid for-the satisfaction of having their 
parchments cried out for sale in the rear end of an auction 
shop ; but in the majority of cases there were no genuine 
bidders. In fact we have not heard of a single example of a 
bona fide sale. If, howe vcr, there have been any real sales, 
we should be glad to be informed of the exact particulars, 
in order that we may give our readers the benefit of the facts. 

Scattered about the country, there are quite a number of 
individuals who purport to make themselves useful in sell
ing patents. But like the pa�ent auctioneer, they thrive 
upon the advance money received from the patentees; the 
latter seldom or never get any money back from them. If 

It is a curious fact, that the most distinguished inventors, 
mechanics, scientists, lawyers, clergymen, musicians, and 
statesmen, find recreation in the practice of this superior 
amusement. There appears to be something about it that 
both delights the mind and sharpens the understanding. The 
ablest men are found among its devotees, and confess to its 
beneficial influences. 

Mr. Loyd is well known all over the world as a chess 
player, and has probably met with as many successes and 
carried off as many prizes as any other individual. He pro· 
bably has no superior in chess ; a fact that will add interest 
to the student of the problems that will from time to time 
be given in our SUPPLEMENT. We may also add that, in 
addition to the above accomplishment, Mr. Loyd is an in-

ventoI' and mechanician of superior abilities, a musician of 
unusual excellence, an artist of peculiar skill, and an en
graver of rare talents. The portrait of Dr., Moon is one of 
his productions- " When do you find time, Mr. Loyd, to 
execute these art works ?" we asked, " I  quit work at six 
o'clock," he said, " and after supper my wife reads; I listen, 
and at the same time make my drawings." 

... , . ... 
lJIanufilcture oC Lead Pipe, Sheet Lead, and Shot. 

Our recent series of illustrated articles, in Nos. 3 and 4, 
present volume, have attracted much attention. Those who 
still desire to obtain copies may supply themselves at this 
office or at any of the news stores. 

We are indebted to the Colwell Lead Company, No. 63 
Centre street, New York city, John Hooper, President, Lewis 
Colwell, Treasurer, for attentions to our artists who made 
the sketches illustrating the making of shot, and for the 
particulars given, as published in our issue of .Tuly 28. The 
Colwell Lead Company is one of the largest and most en
terprising establishments of its kind in the world. 

... �., eo-
A1lleriean Institute Exhibition. 

The managers have added three medals to the list of 
awards for the coming exhibition. They are " The Special 
Medal," "The Medal of Superiority," and " The Medal of 
Excellence," making in all six grades of medals, four grades 
of diplomas, and the usual money awards for " perishable 
products," as flowers, fruits, etc. " The Spedal Medal" 
will be offered for certain specified exhibits each year, and 
each year changed. For the Forty-sixth Exhibition, 1877, 
which opens September 12th, the following articles only 
can compete for this award : Pumping machinery, passenger 
elevatocs, sewing machines, fire escapes, an approved auto
matic fire detector, an approved method of preventing altem
tions of checks, bonds, drafts, and valuable doeuments, by 
the use of specially prepared papers or otherwise. 

... , ., .. 
Dangers Cro1ll Doctors. 

Dr. Seaton, medical officer of health, remarks in a late 
lecture : There are many occasions where the clothes of the 
medical attendant require disinfection, as, for instance, after 
visiting a group of small pox or scarlet fever patients. 
Where the practitioner has been unfortunate enough to have 
a patient with puerperal fever under his care, the linen re
quires to be boiled, and the other things baked, before being 
worn again at a labor. But it is to the hands that he must pay 
special attention, and it is here that the disinfecting properties 
of chlorine are particularly useful. The hand should be well 
soaked three or four times daily in the chlorinated soda 
(P. B.). If this is done for a week, baths used at the same 
time frequently, and the clothes disinfected, practice may be 
resumed without danger. Length of absence will not com
pensate for a neglect of these precautions, as the practitioner 
may communicate the disease after many months. 

.. 4' •.. 
The Rain Tree. 

The Consul of the United States of Columbia in the de
partment of Lereto, Peru, has written from Yurimagus to 
President Prado, informing him that in the woods adjacent 
to the city of Moyobamba exists a tree called by the natives 
Tamai-caspi (rain tree) which possesses some remarkable 
qualities It is a tree of about fifty feet high when at ma
turity, and of about three feet in diameter at the base, and 
has the property of absorbing an immense quantity of hu
midityfrom the atmosphere, which it concentrates and sub
sequently pours forth from its leaves and branches in a 
shower, and in such abundance that in many cases the 
ground in its neighborhood is converted into a perfect bog. 
It possesses this curious property in its greatest degree in 
the summer, precisely when the rivers are at their lowest, 
and water most scarce; and the writer proposes that it 
should be planted in the more arid regions of Peru for the 
benefit of agriculturists.-Panama Star and Herald. 

.. , . , .. 
A Tw-o Foot Cheap Railw-ay. 

The two feet gauge railroad between Billerica and Bedford' 
is making good progress, and will be soon finished. The 
passenger cars, now building at Laconia, N. H. , will be a 
decided novelty, as they will have a row of single seats on 
each side. The road is eight and one half miles long, and 
wil1 cost about $50, 000, or less than $6,000 per mile, being 
only one eighth the cost of the ordinary railways. 

•••• eo 
The Deepest 'VeIl in the World. 

Tte Warren Farm Well, one of the deepest, if not the 
deepest, dug wells in the world, was commenced on the South 
Downs above Brighton in 1858, and after four years per. 
sistent digging the water was reached at a depth of 1,285 
feet, the shaft being 6 feet in diameter down to 400 feet, 
and 4 feet for the remainder. The operation cost between 
£6,000 and £7,000, and was watched with the greatest inter
est by geologists. 

Shad in the Iow-a River. 

Fly fishers on the Iowa river, at Iowa City, have recE-ntly 
taken several shad, weighing about one pound each. Shad 
were placed in the Mississippi by the United States Fidh 
Commissioners several years ago, and this is believed to be 
the first catch in any of the tributaries. 

.. , . ... 
MR. AARON VEEDER, the photographer, of Albany, N. 

Y. , has made a series of interior photo views of Howe's 
Cave, by means of the calcium light. The stalactite and 
other formations are quite remarkable. 
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of the wire forming thll strand lays in the same direction, 
and is received and held in a groove made around the cir
cumferential surface of the shoe. As we have already stated 
the two divisions of the strand, being divided by the shoe, 
are gathered and retained by temporary binding wires. This 
is well illustrated in Fig. 2. Suppose a skein of thread to be 
wound upon the hands of a person, one half of the skein 
would be upon that portion of the hands in proximity to the 
thumbs, while the other half of the skein. as it passed around 
the hands, would contact near the little fingers. Gather the 
two divisions of the skein together, as shown, and bind them 
with thread, and we have the 
modus operandi of laying and 
binding the strands of the cables. 
The wires passing continuously 
around the shoes at each an
chorage in the same manner as 
the skein of thread is wound 
around the hands. 

J citutific �tUtticJu. 
brought into requisition in like manner. We may add that 
these eye bolts are connected by means of a huge pin, upon 
which they are free to turn like a hinge, to another and sim
ilar set, and these in turn connected to others, until the series 
extends to the foundations of the anchorages,where they are 
securely held by appropriate fastenings. 

In Fig. 3 we illustrate a view of the bridge as it will ap
pear when completed and ready for traffic. 

"'0' .. 

Ho"W" to Clean Daguel·reotypes. 

To clean daguerreotypes perfect-so many ways have been 
published, so many daguerreotypes have been spoiled be
yond redemption, by so many ways being tried, by so many 
who did not understand cleaning them. If the photogra
pher, or even the oid daguerreotypist, follows the following 
instructions closely he will never injure one, and will clean 
it perfectly, so that it will be as brilliant as the day it was 

I taken, if it has not been defaced by rubbing the surface of 

Elq. 2. 
J 
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the daguerreotype plate or picture. The hot water is the 
whole secret of cleaning, with the other things mentioned. 
Cold water may do, and may not, as I have often found out, 
but hot certainly will. Next, pour the hot water off and 
pour on the cyanide solution, and it will immediately eat off 
all imperfections; then wash the picture, and it will become 
as brilliant as when it was first t'lken. As soon as the im
perfections disappear, which will be in a few seconds, pour 
off the cyanide solution, and rinse the plate well with dis
tilled water; lime water would spoil the picture-rain or soft 
water might do; then, with your spirit lamp in one hand 
and your pliers, holding the plate in the other hand, com-

mence heating the plate from the 
the upper corners, and blow 
gently with your breath on the 
plate till it is perfectly dry; do 
not stop blowing till it is so, for 
it is liable to leave a stain where 
you would stop off blowing and 
commence again. After this, 
seal up the picture well with 
sticking paper, leaving no breaks 
in it to let in air on to the pic
ture, for that is what causes the 
defects on the plate. the action 
of the atmosphere on the gold 
surface that is over every good 
daguerreotype picture. Now, 
you will have as perfect a pic
ture as the day it was taken. 

The shoe is designed to per
manently hold the strand, but 
its position on the iron bar, as 
shown, is only temporary and for 
convenience in laying it. When 
the strand is complete, two im
mense wrought iron bars are 
placed upon each side of the shoe 
and in juxtaposition with it, and 
are held firmly in place by means 
of clamps and bolts. Heavy and 
powerful tackle, with appropri
ate blocks and sheaves, is at
tached to the opposite ends of 

HOW THE STRANDS OF EAST RIVER BRIDGE ARE MADE. 

For such iobs we get from one 
to five dollars, according to the 
condition and size of picture.
St. Louis Practical Photographer. 

the iron bars, the wire ropes which pass around these 
sheaves are then conducted to the engine, and on a strain 
being taken, the shoe is lifted from the stud in the cast
ing in which it has been held by its curved interior, is 
raised, turned so that its edges are vertical, is then let for
ward, thus lowering the strand, and depressed until it can be 
received between the ends of two of the massive eye bolts, 
when the pin shown as standing on the eye bolt is inserted 
in one of the eyes passed through the shoe at the bend and 
is received in the eye of the bolt that is upon its opposite 
side. The heavy irons and clamps that assisted in raising it, 
together with the tackle and blocks, are removed and laid 
aside until another strand is laid upon its appropriate shoe, 
to be raised and deposited in like manner between the next 
pair of eye bolts. A portion of the strands are secured to 
the lower row of the eye bolts, when another and similar set 
of eye bolts are placed above this row and their services are 

it. First, all films, spots, and chemical action can be re
moved by the following method, and by no other that I have 
seen published or heard of. Now, bear in mind, the secret 
is hot water; where it should be used I will 5tate. Second, 
when a party brings a daguerreotype to you to copy or re
store, as they call it, if there are no defects on it, carefully 
take it apart, brush the surface, crossways the position of 
the picture, with a fine camel's hair brush, never up and 
down; then copy it. Third, if there is a film of some or all 
colors of the rainbow, spots or stains on it, have ready some 
hot water, cyanide, a pair of pliers, spirit lamp, and some 
tlistilled water. 

Next, proceed as follows: First, see that the water is fil
tered and clean, the cyanide also; brush as directed above; 
then take hold of your plate with the pliers, pour on the hot 
water first, leaving it on the plate for about a minute, more 
or less, which softens the film of imperfections that is on 

..• eo .. 

The MIssissippI Jettlp.s. 
General Beauregard says concerning the Mississippi jetty 

system: There need be no fear of the jetty structures not
withstanding the ravages of the teredo, so fatal to all modern 
structures in the waters of the Gulf. So copious is the allu
vial deposit upon the willow mattresses of which the jetties 
are composed that the wood is protected by a thick coat of 
mud, and the teredo, which requires free access of salt water 
to thrive, is balked of its opportunity. 

..• eo .. 

DR. ERASMUS WILSON, an authority in England on cuta
neous disorders, has been investigating the number of hairs 
in a square inch of the human head, and estimates that it 
contains on an average about 1,066. Taking the superficial 
area of the head at 120 square inches, this gives about 
133,920 hairs for the entire head. 

THE GREAT SUSPENSION :BRmGE BETWEEN NEW YORK AND BROOKLYN.-VIEW LOOKING FROM BROOKLYN. 
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A NEW TELEPHONE. 

Mr. George B. Havens, of Lafayette, Ind. , has invented a 
very simple form of telephone, which we illustrate in the an
nexed engraving. The instrument may be said to take the 
place of a telegraph key, being operated by the voice instead 
of the hand, and instead of a message being sent as in tele
graph instruments, music is transmitted. It may be applied 
on any ordinary telegraph line. 

The instrument may be said to consist of · a metallic cylin
der, resembling in size a quart pail, turned on its side, and 
attached to a block of wood. 

By a reference to the en
graving, A is the block or 
base in which the working 
portions of the instrument 
are placed. B is the metal 
sounding box, and may be 
made of brass, about the size 
of a quart measure, open at 
the end, C, and closed at the 
other end, which servcs as a 
vibrator. In front of E is a 
metal standard, D, with a 
platinum-tipped regulating 
screw, which is in slight con
tact with the vibrator, E. The 
main wires, F, G, connect E 
and D. 

The instrument is connect
ed in the main telegraph line, 
the same as an ordinary re
lay, and tunes are hummed 
in the open end of the box, 
B, and heard from the arma
ture of all the relays in the 
circuit. In this manner tunes 
have been sent, so Mr. Ha
vens informs us, for over one 
hundred miles. In speaking 
of the instrument Mr. Havens 
says : " Only the armature of 
the relays in circuit vibrate. 
These vibrations are so rapid 
that the lever has no time to 
fly back and forth. Often, 
by holding the relay lever down, the vibrations are much 
louder, and to find out if the music goes we use the regular 
key and telegraph instrument. I have also been able to 
telegraph the Morse alphabet with my voice, by making a 
long sound for a dash and a short one for a dot. We some
times throw the relay magnets closer to the armature to make 
the sound louder. " 

. . . , .. 
IMPROVED DONKEY PUMP. 

We illustrate a donkey feed pump, from The Engineer, 
which is now being introduced in England. The engrav
ings explain themselves. Fig. 1 
is a perspective view, and Fig. 2 a sectional view. There is prac
tically no novelty in the design 
that requires description, bu ... 
nevertheless the pump deserves 
examination. 

It has been especially designed 
for the use of owners of steam 
launches. It is made entirely of 
gun metal, and is so light that 
one quite competent to supply a 
powerful steam launch boiler can 
bc carried under the arm. It re
quires little or no fitting on board 
as it can be bolted down at once 
and the connections made, and 
especial pains have been taken 
to make every portion simple, 
accessible, and not likely to get 
out of order. In these respects 
the little pump is meritorious, 
and we commend it to the atten
tion of our readers. 

e . • • 
Saw Dust Soap. 

A manufacturer in Tilsit, in
stead of addinJ infusorial earth 
or ground quartz to the soap 
mass and thus producing a sa
polio, introduces a considera
ble quantity of very fine saw
dust, previously ground and sift
ed. The wood fiber acts me
chanically as a detergent, and 
besides cleaning rapidly and 
thoroughly, occasions a saving 
of one third in the consumption 
of soap. The soap does not 
contain an excess of soda, and has 
no ill effect on the hands. An 
analysis of a specimen eight days 
old yielded, grease, 44 per cent ; 
soda, 6 per cent ; wood, glycerin, 
coloring matter, 10 per cent ; wa
ter, 40 per cent. The price at the 
factory is about 5 cents a poundl 

J titufifit . �tuttitau. 
Progress o C  AlRerican Mechanical Industry. 

Details accumulate on all hands in illustration of the fact 
that the Americans are endeavoring, with characteristic en
ergy, to find world-wide outlets for the products of their 
mechanical industry. They are not satisfied with having 
driven our iron and machinery out of their markets by 
means of a prohibitory tariff, but they are also endeavoring 
to reduce the demand for our steam engines, our locomotives, 
and our general machinery in the leading markets of the 
world. This was to be anticipated as an inevitable result of 

HAVENS' NEW TELEPHONE. 

the great progress which American coal mining has made 
during the last seven years. Iron and steel of American 
manufacture have now become so cheap, and are produced 
upon �o large a scale, that they must be worked up some
how; and if the articles into which they are converted can
not find a sale upon American markets, they must be dis
posed of upon the general markets of the world. This is 
the conclusion at which Jonathan has arrived, and it is only 
a natural consequence of the recent course taken by the in
dustrial history of the United States. 'l'he circumstances to 
which we have been adverting appear to us to demand the 

Fig. 1. 

Fig. 2. 

LEUPOLD'S IMPROVED DONKEY PUMP. 

, 83 
gravest attention on the part of both the capitalists and the 
workmen of the Old World. We have always fancied that 
Belgian competition was a bugbear rather than otberwise. 
It is true that iron has been produced at marvelously cheap 
rates upon the Belgian markets, and that some of it has found 
its way into this country, and has displaced a corresponding 
amount of English iron. But the competition of Belgian 
mechanical and metallurgical industry in this important par
ticular-it is comparatively limited in extent, and conse
quently it does not do us the mischief which some writers 

have supposed. The case 
seems wholly different with 
the American competition 
with which we are now 
threatened. The productive 
powers of the Americans, to 
whatever branch of human 
effort they may devote them
selves, appear to be only lim
ited by the demand which 
may spring up for their pro
ducts. Their supplies of iron
stone are practically bound
less ; their supplies of coal are 
practically boundless ; their 
supplies of labor are practi
cally boundless. They great
ly excel the Belgians in the 
extent and importance of the 
mercantile marine, by means 
of which they are enabled to 
scatter their manufactures all 
over the world. They also 
share with us, apparently, 
tbe faculty of developing a 
world-wide commerce. Un
der these circumstances, we 
fancy that it is high time that 
both capitalists and our work
ers should be sufficiently im
pressed with the fact that in 
dealing with American com
petitors they have to con-
front competitors of first · 
rate ability, energy, and re

sources.-London (England) Colliery ffuardian. 
. , . ,  .. 

Motion and Heat. 

M. Ollivier (in the Journal de8 DebatfJ) gives tbe following 
experiment in illustration of the conversion of motion into 
heat : One end of a square bar of steel, in this instance 15 
mm. x70 or 80 cen. ,  is held by one hand in the middle and 
pressed strongly against a rapidly revolving emery wheel, 
by wbich means the extrem�� applied becomes consider
ably heated. The hand at 1!re" middle of the bar does not 
feel any change of temperature, but that at the other ex-

tremity is soon obliged to let go, 
the temperature rising to tbe 
point of burning the skin. M. 
Ollivier thus explains this effect, 
which appears paradoxical at 
the first glance. The heat tbat 
burns the hand is not generated 
at the other extremity of the bar 
and transmitted from thence, but 
is produced directly at the place. 
Movement and heat being sy
nonymous, the movement de
stroyed by the hand at the out
ward extremity of the bar by the 
stoppage of the vibrations is 
converted into heat, while, there 
being an interval of repose at 
the middle of the bar, no heat is 
perceived. A curious feature of 
the experiment is that at the 
outer extremity the thermome
ter does not show any excep
tional temperature, because the 
thermometer does not stop the 
vibration. To produce the burn
ing effect, the hand should grasp 
the end of the bar with force 
enough to arrest the movement. 

.. . . . .. 
The Potato Bug In Germany. 

The Cologne Gazette says that 
from careful obser vations and 
inquiries made since the burning 
of a potato field in the neighbor
hood of Cologne it is evident that 
the object of that destructive pro
cess has been completely at
tained. There is no further 
trace visible either of Colorado. 
beetles or of larvre, neither above 
the soil · ncr below the surface. 
There is reason to believe that 
not one beetle has escaped. 

e • •  
To MAKE STICKING PAPER.

Brush over your sheets a solution 
of dextrin, with sugar mixed. 
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��mmM�dt�thtr��. manufacture, on exhibition in that city in the building of the 

========= ___ �_ Berlin Association of Architects, under the auspices of that 
Our Washington Correspondence. body, compare most favorably with other similar manufac-

To the Editor of the Scientific American : tures there exhibited, in quality and workmanship, or cheap-
The Commissioner of Patents has rendered a decision in ness, and with proper efforts to introduce them they cannot 

the interference between Messrs. Sargent and Little, award- fail to find an extensive and profitable market in Germany. 
ing priority to Sargent. This is said to be one of the most A collection of American furniture was also on exhibition 
important of all the various applications which the inventor and received much commendation. 
has had before the Office, and he has had many, as it is be- The same department has received a report from our Con
lieved to cover the use of a time lock with a combination suI at Sonne burg, relative to the rinderpest. He says the 
lock on the same safe or vault door when each acts inde- poison of the disease is most difficult to destroy, attaches it
pendent of the other on the " bolt-work. " The application self readily to all substances, and may be communicated for 
has been in litigation for over two years, and has been in an indefinite period, but thinks that there need be no fear 
interference with five different applications of various lock that either infected hides or other poisonous articles will be 
inventors, in all of which Mr. Sargent came out the victor. exported to this country from German ports. 

Mr. Hunt, who was suspended from practice, as men- The Departmeut of Agriculture reports oats in superior 
tioned in a previous letter of mine, is making endeavors to condition in New England, in most of the Southern States. 
have the Secretary of the Interior set aside the aetion of the in those of the Missouri valley and in Oregon, and in fair to 
Commissioner of Patents in suspending him, and also to high condition in all the remainder, except California. The 
compel the latter to allow the reissue patent to go out, about South is finding immunity from loss in their red rust-proof 
which the trouble originally arose. Hunt's attorneys were variety. The indications are favorable for a good yield of 
heard on Saturday last by Assistant Attorney-General Mar- barley. 
ble, but up to the time of this writing the decision has not An investigation by the �ame department has been made 
been promulgated. It is understood, however, that he will regarding the loss of sheep, which shows that during the 
recommend that the present order of suspension be with- past year a total of nearly three millions of sheep and lambs 
drawn for irregularity, and that a temporary order shall be have been destroyed by dogs, wolves, and disease, of an ag
issued suspending Mr. Hunt until he has shown cause why gregate value of nearly $8,000,000. 
the order should not be permanent. The new Commissioner of this Department (Agricultural) 

I hear that Mr. Hunt takc3 cxception to my statement strongly endorses and will give all possible aid for a fair test 
that his papers were prepared by a brother of the assistant of the proposed plan for giving. by telegraph and signal can
examiner, by saying that he prepared it himself. It is pos- non, general and instant warning of coming storms, for the 
sible that I was wrong as to the actnal preparation of the benefit of agriculturists during the hay and grain harvests, 
papers ; but it is certain that the gentleman mentioned was the and also of shipping, and to give warning of sudden destruc
attorney in the case, as is shown by Mr. Hunt's own circular ; tive floods on rapid rivers. The system has been pretty gen
and as the attorney most always prepares the application, erally endorsed by prominent citizens, and it is now pro
my informant had good grounds for supposing that he did posed to lay the matter before the Secretary of War, with 
so in this case. the above mentioned recommendations and such others 

An important extension case was heard by the Commis- which may be sent by county and State agricultural societies, 
sioner on Saturday last, relating to the Voelter wood-pulping , with the request that he will order a test to be made at all 
patent, which has already nad one extension, and is now fOlis, arsenals, navy yards, barracks, etc. , in the populous 
up for another by order of Congress. The decision has States, so that if successful it may be extended to all the 
not yet been made, but will probably be given before this ib principal towns and villages. 
printed. One of Professor Baird's assistants passed through this 

The State Department has been officially advised that the city on Saturday with 100,000 young shad that were hatched 
French Government has reiterated its determination to open at the South Hadley Falls propagating gardens, to be de
the Paris Exposition on the 1st of May next, and that de- posited in the Cattahoochee river, Ga. , at Columbus and 
tailed regulations for the information of exhibitors have been West Point. 
published. It is believed that our government will not be The July returns of the condition of cotton, as stated by 
able to .make any arrangement for American participation the department, cover the entire area of 361 counties, and 
until Congress shall have met, there being no law authoriz- these counties produce six tenths of the cotton grown in the 
ing the appointment of a permanent commission and no ap- United States. The average condition of these counties is 
propriation out of which the necessary expenses can be de- 93r'\r per cent, or less by 7 per cent than the average for 1876. 
frayed. I do not hear anything of the provisional commis- The crop is from one to two weeks later, owing to cold in 
sion proposed sometime since. some sections and excess of rain in others. Insects have 

Secretary Thompson has written a lctter to Captain How- done but little damage. Labor is said to be becoming grad
gate of the Polar Expedition informing him that he cannot ually more efficient, and an improvement both in morale and 
comply with his application that Captain Tyson, now in the efficiency is reported from Louisiana. 
service of the Navy Department, should be detailed for the The appropriations for the navy for the new fiscal year 
expedition, and that he cannot, much to his regret, comply having become available, an order has been sent out for the 
with Captain Howgate's other request for the loan of instru- immediate fitting out of a number of vessels of war, and the 
ments belonging to the Navy Department for the use of the work at the navy yards has been resumed. The following 
expedition. It is said, however, that this will not prevent vessels are to be fitted out at the places named : The Alaska 
Captain Tyson going into the expedition, as he has been and Guard, at New York ; the Wachuset, at Boston ; the 
granted leave of absence for that purpose but without pay. Canandaigua and Galena, at Norfolk ; the Quinnebaug, at 
He will command the Florence, and WIll be paid by Captain Philadelphia ; the Benicia and Troquois, at Mare Island ; and 
Howgate. the Wyoming, in this city. 

The Woodward Expedition has been under discussion by The Government has decided that the act of June 18, 
the Cabinet, but I cannot learn that any assistance or official 1868, declaring that eight ho�rs shall constitute a day's work 
countenance is to be given to this party. for all laborers and mechanics employed by the Government, 

The War Department has issued a general order for facili- does not prevent officers from making agreements by which 
tating the prosecution of the topographical surveys in the a day's labor may be more or less than eight hours ; and an 
western military divisions and departments-including reo order has therefore been issued that officers in charge of 
connoisances of routes, the astronomical determination of public work shall make their contracts and have the work 
the positions of military posts, etc. , and the drafting of performed upon the basis of ten hours to a day's work, and 
maps-and holding in view uniformity of action and a syste- that all persons who desire to work only eight hours per day 
matic plan. The general plan of exploration and survey shall be paid for that number of hours and no more. 
will be determined by the Chief of Engineers, and executed As stated in a previous letter, a number of Parrott guns 
under the direction of the generals commanding by division are being converted into breech-loaders at the Parrott foun
and department engineers. The results of these surveys will dry, and the Ordnance Bureau has concluded to adopt the 
be promptly transmitted to the chief engineers and also incor- slotted screw-or what is known as the French . system-in 
porated in the general maps of divisions and departments. converting these guns. This system has also been adopted 

Dr. J. D. Hooker, President of the Royal Society of Lon- by several foreign governments who, after careful experi
don, and Lieut. -Gen. Strachey, of the Royal Bengal Engi- ments, found it to be the most suitable for converted 
neers, have also organized, through the assistance of friends ordnance. 
in this city, an expedition for scientific research through the A new system of signals, the invention of Lieut. Com. 
summer in Colorado, Utah, and California, in company with mander Very, of the navy, is about to be introduced, in 
Dr. Asa Gray, of Cambridge, and Professor Joseph Seidy, of I place of the Coston signal, which has been in use for some 
Philadelphia, the former celebrated as a botanist and the time past. These signals have the appearance of Roman 
latter as a comparative anatomist. The results of their dis- candles, in two colors, which by time intervals will indicate 
coveries will be communicated to our government in the the numerals and will enable the vessels using them to have 
form of reports, and it is believed that they will be of great as perfect understanding with each other as with flags in the 
value, without involving any expense to the nation, as the day time . The Very signals will be projected to a height of 
costs will be defrayed by the gentlemen who compose the about 250 feet by means of a pistol designed for that pur
expedition. pose, and will thus be visible at a great distance. The in-

Information has been received at the State Department ventor of the system has given the Government the right to 
that the International Geographical Conference, lately in ses- to make and use the signals for five years. 
sion in Brussels, appointed an executive committee to sit in The Treasury Department has made up a statement of the 
the interval between its adjournment and its future meeting, statistics of the wrecks that have occurred within the range 
on which Mr. Henry Sanford was appointed to represent the of the life-saving service during the past fiscal year, from 
United States and Sir Bartle Frere as the member for Great which it appears that 120 vessels were driven ashore by 
Britain. stress of weather, and that they had on board 1,253 persons, 

Our Consul General at Berlin informs the same depart- of which 1 ,214 were saved and 39 lost, or about three per cent 
ment that the collection of locks and tools of American of those imperilled. The estimated value of the vessels 
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wrecked is $1,746.4ti4, and of their cargoes $1,348,876, 
making a total value of $3,095,331, of which, so far as re
ported. $1,554,505 was saved. Upon fifty of the wrecks the 
life-saving service apparatus was successfully used and 838 
persons rescued through its instrumentality. Notwithstand
ing the gratifying success shown by the number saved by 
the apparatus, efforts are being made to improve it by Mr. 
Kimball, who has charge of the service, and Captain Merri
man, the inspector, who has devoted much attention to the 
subject of extending the range of the shot line ; and after a 
series of experiments at Cold Spring, N. Y. , with a new gun 
and projectile invented by R. P. Parrott (the well-known 
gun founder), they find that with a gun, which with its car
riage weighs less by 20 Ibs. than the mortar now used at the 
stations, and some modification of the line, a range of more 
than 100 yards additional has been attained for the rhot line. 
The department has ordered 24 of the new guns, which will 
be supplied to those points along the coast where a long 
range is required. Addition signals are also being prepared 
to facilitate communication between the vessels and shore, 
which will be incorporated into the national code of signals. 

The first annual report on the internal commerce of the 
country has just been printed. It covers a wide range of 
subjects, that of railroads being treated at considerable 
length. It is noted that the entire amount of the contribu
tions of the Government, to thc close of last year, in aid of 
railroad construction, including land grants and snbsidie3 to 
Pacific railways, is only three per cent of the total cost of 
the railroad system of the United States. The value of our 
internal commerce is stated to be twenty-five times the value 
of our foreign trade. 

The Chief of the Bureau of Statistics has published a de
tailed statement of the value of and duties derived from im
ported commodities which were sold at the Philadelphia 
Exhibition in 1876, from which it appears that clocks and 
watches sold to the value of $46, 102, yielding $13,208 in du
ties ; china and earthenware sold for $88,429, yielding 
$40,325 duties ; glass and manufactures thereof, $43,706, 
duties on do. , $15, 178 ; gold and silver manufactures, plated 
ware, and jewelry sold to the value of $51, 146, yielding 
$29,212 in duties ; iron and steel and manufactures thereof, 
sold to the value of $83,615, yielding duties of $29,212 ; 
painting and statuary sold for $94,286, and yielded $9,428 
(10 per cent) in duties ; and manufactures of wood sold to 
the value $73,371, and yielded $25,680 in duties. The total 
value sold was $731,593, and the total amount of duties 
$250, 664. 

Washington, D. C. OCCASIONAL. 

Expansion by Hardening. 

To the Editor of the Scientific American : 
It is claimed by some mechanics that steel always increases 

its dimensions in every direction from being hardened, and 
this I know to be sometimes the case. On the other hand it 
is contended that a piece of steel will get larger diametrically 
but shorter in length from being hardened, and this I have 
found to be sometimes so ; but the increase diametrically. in 
both round and square pieces, is always out of proportion, 
and greater in amount than is the variation in length. I have 
taken working gear and refitted it by simply hardening the 
parts. Very few seem to have any precise knowledge upon 
this subject, and I recently noticed an article from a person 
in a mechanical paper who made a gross blunder from want 
of knowledge. He was speaking of threads and nuts lathed
of their being made to the one thousandth of an inch ; he 
meant well enough, no doubt, but if he ever takes a piece of 
sheet iron and files at each end of it a V projection, to fit the 
threads of a tap, and then tries it along the tap in several 
places, he will divide h:s thousandths by about 20, for he will 
find his gage V s too wide apart in one place and too close to 
gether in another portion of the same tap. Neither Whit
worth nor the Morse Twist Drill Company will undertake to 
make a tap with a thread that will successfully stand the 
above named test, and the man that invents any peactical 
method of making taps that will stand it sllccessfully will 
"leave a mark in the history of mechanism that will live for 
ages. Has it never occurred to you that it is strange that 
nuts which are under severe strain come loose upon the 
threads, although they are not supposed to moye at all ? 
Well, the reason is that the sides of the threads of the nut 
and tap don't fit the dies that cut them ; the threads warped in 
hardening, and so did the tap. No two sets of dies are alike. 
No two taps are alike. Hence no bolt and nut can fit in the 
threads with the accuracy that other mechanical fits can be 
made. 

If any one wishes to test this fact, let him take a screw 
bolt, say 4 inches long, then take a tap and tap a nut having 
a hola an inch deep, and also a nut having a hole 3 inches 
deep, using the same tap in each case. If the first nut fits the 
bolt easy enough to be just turned by hand, ten to one but 
the second nut will take very heavy pulling with a wrench by 
the time the bolt projects through the nut. Mechanics are 
hardening the working parts of machinery more than was 
formerly done, and nobody seems to take any interest in en
lightening us by giving us the benefit of their experience. 

Let us take a:'piece of steel, an untapped nut, for instance, 
and carefully gage it before and after hardening it ; we will 
find after hardening that its dimensions have increased in all 
directions, except in the hole, and there the dimension has 
diminished. This seems an anomaly ; for if the surface metal 
of the outer diameter has elongated, why should not the sur
face of the hole have inc reased also ? The only explanation 
I can give is that the metal must expand in the direction in 
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which it has the most liberty. The center of the solid metal, Neptun e. grant some relief to mar:ufacturers by remitting the duty 
between the hole and outside, is the strongest section ; Neptune rises on the 1st at 10h. 53m. P.M. , and sets at payable upon alcohol used In the arts. The result was the 
and taking that as a line, the outside metal is forced out- 12h. 23m. P. M. of the next day. On the 31st, Neptune concoction of the mixture known as " methylated spirit, " 
wards in all directions, expanding the metal outside of that rises at 8h. 55m. P. M. ,  and sets at 10h. 25m. of the next day. which was supposed to be undrinkable, and which, under 
line, while inside of the line it is compressed. The diameter .. . . I .. certain conditions, was to be sold duty free to dyers, etc. 
of the hole is reduced in order to make room for the expan- The Visual Purple oC the Eye. Unfortunately the mere addition of wood spirit to alcohol 
sion. There must, however, be two such sections or lines, We have several times alluded in these columns to the so- did not seem to the authorities a sufficient precaution. Ex-
one the center of the strength lengthwise of the metal, and called visual purple, or seh-purpur, as the German physiolo- cept a manufacturer or dyer was able to give security in 
the other the center of the strength diametrically of the piece. gist, Boll, terms it. This visual purple is a colored sheet at £1,000 not to use or allow to be used the " methylated 
If our piece of work had no hole in it, all the expansion the back of the retina of the eye, and becomes impressed by spirit " for drinking purposes, further additions were in
would take place externally. light in the same way as a photographic film. The light I l:listed upon. One of these consists in dissolving in the spirit 

In turning bolts in the lathe many workmen make an al- must, however, be very intense to make an impression, and a small quantity of shellac. This addition was proposed in 
lowance for swelling in hardening, and they hit the mark re- it was only by exposing a rabbit's eye in a dark room to the the interest of the varnish makers. who it was erroneously 
mark ably successfully as a rule, though I never heard of any 1 action of a ray of light coming through a shutter for three supposed would be the main consumers of methylated spirit, 
rule to go by, for it is different in different diameters. Care minutes that any image could be produced. and to whom the presence of shellac would be no detriment. 
must be taken to allow little enough, because a hole too small It has been a question how long the visual purple remains In this state the spirit is sold under the name of " finish. " 
may be lapped .out, whereas one too large is a proportion- after death. Boll found that a rabbit's eye immediately This addition, for the color maker and dyer, is one of the 
ately spoiled ;ob. Small work swells by hardening more in after death was in a position to receive an image quite as most unfortunate that could have been devised. It makes 
proportion than larger work. What the proportion is, and readily as when alive, and he asserted that he believed the all colors come up flatter, and gives reds especially a dull 
whether it all increases uniformly, I have never kept any visual purple to remain unbleached and photographic many bluish tone. To detect shellac in methylated spirit it is 
notes to Indicate. Wrought iron work acts the same as steel, hours after death. The German physiologist has been lately merely necessary to add a spoonful of the suspected sample 
except that in small work I bel ieve the enlargement to be able to prove that in the human being such is the case for to a large glass of pure water, say condensed steam water; 
greater than in large work. Here, however, I may say that two hours and three quarters after death, at any rate. The and stir up well. If shellac is present it will be precipitated, 
by small work I mean work that is three inches and less in subject in this case was a criminal who was executed in ' and occasion a white tnrbidity or 'Il).ilkiness in the liquid . 
diameter, and about six inches long. By large work, say six Vienna on the 5th of March last, at a quarter past seven in I Sometimes instead of shellac a small quantity of some aniline 
inches in diameter by about ten inches long, or longer than the morning. The execution oceurred in a badly l ighted color, blue or red, is added to the spirit. Whatever color is 
this measurement. MACHINIST. yard, surrounded by high walls, and immedIately after death selected will, of course, in certain cases prove objectionable. 

ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 
Positions of Planets Cor A.ugust, 1 8 77.  

the executioner, as  is customary, closed the eyes of the body. We should suggest that if any further addition to the me
Other means were then taken to keep light from the retina, thylated spirit is really needful-which we doubt-some
and after an interval of a couple of hours an examination was thing of an intensely nauseous flavor would be much better 
made by Boll of the eye. A microscopic inspection at once than colors or resinous substances. 

�ercury. possessed photographic properties, but no trace of an image spirit, and hence purchasers of the latter sometimes find it 
I 

showed the existence of the visual purple, so that the eye still On the Continent ordinary alcohol is cheaper than wood 

On August 1 ,  Mercury nses at
. 
6h. 3�. A. M. , and sets at was to be observed on the retina of the dead man. But more or less adulterated with the former. To detect this 

7h. 56m. P. M. On the 31st, MeI Cur� nses at 7h. 52�. A. M. ,  ' even had a slight impression been bleached upon the purple fraud Riche and Bardy heat the suspected sample with sul
an� sets at 7h. 20m. P. M. Mercury IS small and WIll not be : film, say that of the prison wall, this would, nevertheless. phuric acic, dilute with water, and distil. They then mix 
?asIly found, but should b� looked for after sunset, and late have disappeared again, since the membrane behind the re- the distillate with peroxide of manganese and sulphuric acid, 
m August, south of the pomt where the sun sets. tina possesses all the properties of a re' sensitizer, and would thus converting the ethylic alcohol into aldehyde, and add a 

Venus. have restored the purple ('olor again in a very short time. solution of hyposulphite of soda, and finally some magenta. 
Venus is so much brighter than Mercury that it can be That the visual purple does not lose its properties till some If common alcohol is present, even to the extent of one 

seen all through the month of August for a short time after time after death may now be taken for granted. tenth per cent, the magenta takes a violet color.- Ohemical 
sunset. So far as regards the possibility of an illIage existing on Review. 

l' • • • • • On August 1, Venus rises at 6h. 57m. A. M" and sets at the retina after death. so as to be discovered some hours sub-
8h. 23m. P. M. On August 31, Venus rises at 8h. Om. A. M. , sequently, we may safely decide in the negative, judging Blasting by Electricity. 
and sets at 7h. 44m. P. M. from what we know of the 8eh-purp�tr. It is only, as we have Blasting by electricity, one of the latest practical de-

Bars. seen in the case of the rabbit, where the object is very bright, velopments of science, is being generally utilized. The 
On August 1, Mars rises at Oh. 10m. P. M. , and sets at 8h. or it is steadily reflected upon the eye for some time, that an advantages are great saving of explosives, safety, and 

OOm. A. M. of the next day. On the 31st, Mars rises at 7h. image appears ; and then the latter must be immediately fixed protection of life, economy of capital and time, and over-
15m. P. M. , and sets at 5h. 40m. A. M. of the next day. , in alum, as otherwise the mucous sensitizer does its w ork, c@ming obstacles that nothing else will, such as firing under 

Mars is coming into better and better position for evening I and the purple color is restored. No doubt when the eye any quantity of water, sinking or driVing in soft sandstone, 
observation, and will, by the latter part of August, be very : looks upon a very light object-the sun, for instance-and granite splitting, rooting up trees, blasting slag, etc. 
conspicuous in the southern sky. Saturn and Mars rise and ' the vision remains persistent for some minutes, or seconds, On Saturday, June 16, a gigantic explosion was arranged 
set nearly at the same time all through the month, Saturn afterwards, our eye has received photographic impression, in the gr3nite quarries of Messrs. Ellis and Evrard, at Bar-
being some degrees above Mars when on the meridian. but this not likely to occur just before death. Only under don Hill, near Leicester, by Messrs. Atkin and John Harris, 

Jupiter. such circumstances would it appear possible to secure a of Nobel's Explosive Company ; six holes being put in, aver-
On August 1, Jupiter rises at 4h. 22m. P. M. , and sets at photograph upon the ceh-purpur, or visual purple of the eye. aging a depth of 20 feet, each hole being charged with 15 

1h. 23m. of the next morning. On the 31st, Jupiter rises -Photo[JraphiIJ New8. Ibs. of dynamite, and exploded with Capt. Brain's electric 
at 2h. 23m. P. M. , and sets at l1h. 23m. P. M. The best time .. . . , .. fuses. The machine used to fire them was Capt. Brain's 
to look at Jupiter during August will be from 7h. Om. to Oh. A. New Fire Cistern. American Improved, a most compact and simple article, be-
P. M. A new fire cistern, by Mr. R. T. Scowden, City Engineer, ing only some 14 Ibs. in weight, which may be used by the 

On August 1 the largest satellite (according to the Nauti- was lately t�st�d at the corner of Thirteenth a�d Mag�zine ordinary working men, giving an electric spark 2 inches in 
IJaZ Almanac) wil l make a transit across the disl� of Jupiter streets, L�U1s.vIlle, �y. ,  �nd pr�ved to be entirely sat.Isfac- length. The firing of these six holes had a most marvelous 
during these hours, and will not be seen ; Jupiter will seem , tory. ThIS CIstern IS �ntirely different from any fire CIstern effect, the whole quarry having the appearance of being rent 
to have but three moons. On the 4th the moon nearest to i ever used before. It IS constructed to hold three hundred as by an earthquake. Huge blocks of granite were tumbled 
Jupiter will not be seen because it is behind the planet at the barrels of water ; the body of the cistern instead of being out, and upon careful examination and measurement it was 
hour from 8 to 9 P.M. On AuO'ust 0 the smallest of the perpendicular is horizontal, lying parallel with the courRe of computed that 14, 500 tons had been dislodged and thrown 
moons will not be seen until 0 P.M. because it pass'3s in the street, cylindrical in form, the walls being of brick and into the bottom of the quarry. This practical demonstration 
front of the planet. On August 12 

'
the largest moon will cement, thirteen inches. in �hickness . . The tank is sixteen of the effect of simultaneous blasting with a powerful ex

not be seen until near 8 P. M. , having been in the planE-t's 
I 

feet l?ng and ten feet m dIameter, WIth the crown twenty- plosive in connection with quarry works was most satisfac
shadow, and the first or nearest to Jupiter will not be seen fo,:r mches below the surfac.e of the s�reet, the t;"o ou�lets tory to the proprietors and other gentlemen present, it being 
until after 0 P.M. , having been passing across the face of bem?, near the ends. The Idea o� th�s �lan Of. Clst�rn IS to generally acknowledged that such successful results had 
Jupiter. Thi8 same moon is not seen on the 13th until near obtam more than one outlet, WhICh IS ImpOSSIble m those never been known in the district before. 
8 P. M. , because it is in the planet's shadow ; again, on the now in use, so that a gre�t number of engines ca� be op- The Electric Blasting Apparatus Company, Cinderford. 
27th, it is not seen after 8 P.M. because it is behind the erated from one receptacle. Another advantage claImed for Gloucestershire, have also just very successfully laid down 
planet. 

' it is that the cistern, from the nature of its construction, can- a set of blasting apparatus at South Kirkby Colliery, near 
The smallest satellite disappears on the 16th a little after 8 not be crushed in from the street above. Every one who saw Pontefract, where shafts are being sunk to a depth of 700 

P. M. , by coming in front of the planet, and on the 25th it the test w.er� much �lea�ed, and were ready to
. 
acknowled�e yards. The advantages of the system are so apparent in 

disappcan by gettinO' into Jupiter's shadow. the supenorIty of thIS CIstern over those now In use. It IS collieries already using this apparatus in the district that its 
On August 10 the

O
largest satellite will disappear by going likely that they will be extensively adopted in the future. use is becoming more general. At the Houghton Main Col-

into the shadow of Jupiter, and on the 26th it will not be .. , • , • liery, near Barnsley, two 15 feet shafts are each firing 16 
seen between 8 and 0 P. M. ,  bein!l' behind the planet. Methylated Spirit. holes at once, and raising 70 tons of debris from a shot, an 

Saturn . MethyliIJ aWol/ oZ, wood spirit or wood naphtha, is one of increase of 50 tons a blast on the old system-a practical de-
the volatile products obtained by the destructive distillation monctration of the great advantages of simultaneous blast
of wood, sawdust, spent dyewoods, etc. It is used in a ing. -Mining Journal. 

On August 1, Saturn rrses at Oh. 3m. P. M. , and sets at 8h. 
10m. the next morning. On the 31st, Sat.urn rises at 7h. 1m. 
P. M. , and sets at 6h. 10m. the next morning. 

Saturn and Mars rise at nearly the same time during the 
month. They are much higher in the southern sky, when 
they come to the meridian, than Jupiter. On the 2 th, Sat
urn will be at meridian passage (12h. 57m. ) directly above 
Mars, and have an altitude above the southern horizon of 
41°. In the latter part of August, Venus, Mars, Saturn, and 
Jupiter can all be seen early in the evening. 

'Uranus. 

Uranus can rarely be seen without a glass, but an ordinary 
telescope will show its disk-it is not at present well situ
ated. 

On August 1, Uranus rises at 6h. 13m. A.M. ,  and sets at 
7h. 57m. P. M. On August 31 ,  Uranus rises at 4h. 21m. 
A. M. , and sets at 5h. 50m. P. M. 

'At this time Uranus will be very near the star Regulus. 
It will not be easy to see it, as its diurnal passage is almost 
wholly made during the light part of the twenty-four hours. 

variety of chemical operations, and in the ,manufacture and -----__ 1-+4 •• ... .... ------

preparation for use of certain artificial coloring matters. It The English Iron Trade. 

having, fortunately, a very disagreeable taste, it is never The statistics of the iron trade for last year show that out 
used for drinking, and hence it ,may be manufactured, sold, of 4,070.000 tons of pig iron produced in the Cleveland dis
and employed in the arts without any excise interference. trict, 2,828,000 were retained for home consumption, and 

Methylated spirit, however, is a very different article. It 1 2, 041,060 tons were exported ; and in 1874, 3,543, 000 tons of 
consists of ordinary (so,called ethylic) alcohol mixed with the 5,091,405 produced were retained for home consump
about five to ten per cent of the true methylic alcohol just tion, whilst only 2,587,000 tons were exported. In 1863 the 
mentioned, and is, therefore, not a definite chemical com- quantity of pig iron made in the North of England was 
pound, but a mere mixture. The origin and history of this 838,400 tons ; last year it reached 2,075, 000. 
" methylated spirit " may be briefly stated as follows : Me- .. . . . .. 
thylic alcohol (wood spirIt), though very useful to the chem- Casualty by Lightning. 

ical manufacturer and color maker, cannot be used as a sub, The Halem (N. J.) Standaird states that recently Mr. Henry 
stitute for common alcohol (spirit of wine), but produces White, a weltcknown resident of Lower Penn's Neck, wlll1 
different results. It was also found that many · chemical killed by lightning as he stood in his own doorway. HI:\ 
operatiolJ.s which require spirit of wine could not b� carried went to the door to look at the clouds, and as he looked out 
on as cheaply in England as on the Continent, where spirit he placed his hand upon the water conductor, and was in
is much cheaper on acco,unt of the smallE\r duty payable on stantaneously struck by the electric fluid, which, it is sup
its manufacture. ' Government was therefol'e petitioned to posed, was at that moment passing down the 'spout. 
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POSTAGE STAMP CANCELLER. 

The improvement shown in the engrav
ing consists of what might be called an 
enlarged non-adhesive postage stamp, 
printed on strips of paper like labels, 
gummed at one end and of convenient 
lengths to encompass the sides of letters 
or their envelopes, and of moderate width 
to cover a portion of the superscription 
and hold itself in position. In use it is 
folded around the middle of the letter 
or envelope, the gummed end dampened, 
and it then forms an encircling band 
around the letter. It is designed to be 
retained at the post office, where it is taken 
off in the act of cancellation. It might 
with propriety be called a postal notice to 
the postmaster that the writer had paid 
his postage. As a portion of the address 
of the letter is covered by the strip or 
band, the post office employe removes this 
band, and by retaining it, it becomes im
possible to re-issue such coverings after 
the first redemption at the post office. If 
torn or otherwise mutilated. it will be im
possible to reunite them, and thus the 
traffic in washed stamps will be at an end. 
By no cancelling stamps being employed, 

POTTS' METHOD OF ATTACHING AND CANCELLING POSTAGE STAMPS. 

the cylinder and causes it and the toothed 
bar, C, to which it is attached to rise, and 
as it rises, the teeth, D, of bar, C, engage 
the side of the log, E, and cause the log 
to turn over. But in order to take the logs 
from a distance, from the head blocks on 
the log deck, the steam cylinder and the 
toothed bar within it is caused to oscillate, 
so that the toothed bar will engage a log, 
and as the steam in the cylinder forces the 
piston and toothed bar upward and out
ward, the teeth will engage the near side 
of the log and cause it to roll over toward 
the log carriage and head blocks. The 
toothed bar has a number of teeth upon it 
that, as the upper one is forced from its 
hold by the turning oveJ; of the log, the 
next succeeding one engages the log and 
keeps it in revolution until the piston head 
has been forced upward and has passed 
the opening, F, in the steam cylinder, 
when the steam is cut off, and the piston, 
with the toothed bar, fall back to their 
original position. If the log is not yet 
placed in the desired position on the head 
blocks, a second or a third action of the 
steam upon the piston and toothed bar is 

the contents of  letters are not liable to injury from 
given in using these - stamps for cancellation. 

blows 
had until the log is in the right position on 

by an elastic band of thin rubber, which is sufficiently yield- the head blocks. In order to hold the log from rolling back
ing to adapt it for the purpose designed. ward while the steam is cut off and the toothed bar has fallen 

This cover was patented through the Scientific American down for a second action, another bar, G, is pivoted to hang
Patent Agency, July 17, 1877, by Charles B. Browne, of ings overhead having a cord, H, attached at the proper place, 
Camillas, Onondaga county, N. Y. , who may be addressed so that the sawyer can draw the holding bar down upon the 
at that place, or further inquiry may be made of George W. lug, the teeth engaging it and thus preventing the log from 
Keeler, 55 Liberty street, New York city. I rolling back. A counterpoise is attached to the opposite 

• 4 ' .  .. . end of the holding bar, sa that when the bar is free the 
IMPROVED LOG TURNER. 

Log turners, or " niggers, " as they are some
times called, having a reciprocating toothed 
bar to work in a perpendicular direction or 
nearly so, have been known and used for 
some years for turning logs or cants on the 
head blocks of sawmill carriages. 

We illustrate herewith a reciprocating os
cillating toothed bar that is claimed not only 
to turn the log on the head blocks, but also 
to grasp a log anywhere within its reach on 
the log deck, and turn or roll it forward on 
to the head block of a sawmill carriage. The 

I advantages are in saving of the time of the 
_ man who was heretofore employed in rolling 
by hand, or by butt wheel and chain, the logs 

I from the log deck upon the head blocks. As 
the reciprocating toothed bar will, we are in-
formed, work successfully at great angles in 
either direction from a perpendicular, it will engage a log 
far away from the head blocks, ana force it upon them. 

MICROMETER CALIPER. 

BOOK COVER PROTECTOR. This device is operated through the medium of an oscil-

toothed end will rise up out of the way. The cylinder, A, 
is caused to oscillate by the attendant putting his foot upon 
the treadle lever, I, and forcing the weighted arm that is 
fixed to one of the trunnions of the steam cylinder down. 
This carries the cylinder over to the right, as seen in broken 
lines, or by raising the treadle bar, I, the cylinder will be forced 

lating steam cylinde/.', A, into which the steam is conducted 
Another use may be made with this mode 0_ stamping let· through the pipe, B, and flexible part, into the bottom of 

ters. At stated intervals the stamps, as removed from let- i the cylinder, when it impinges upon a piston head within 
ters, co:tld be forwarded to the accounting 
officer of the department to tally with the 
subordinate offices, in connection with mail 
lists or route manifests, and thus hold a check 
upon the auditing branch of the services, 
somewhat in the manner practised in the 
Treasury Department by means of duplicate 
invoices. 

Application for a patent upon this method of 
attaching and cancelling stamps has been made 
through the Scientific American Patent Agen
cy, by Albert Potts, 234 and 236 North Front 
street, Philadelphia, to whom communica
tions may be addressed. 

----.. -.. � ... -�. ,-" .. ----
lIROWNE'S BOOK COVER PROTECTOR. 

The object of this invention is to provide a 
temporary cover for books, which may readi
ly be applied to books of varying thickness, 
but having the same length and breadth. It 
is designed for children's school books, pub
lic and private libraries, to protect these books 
from the wear and tear of usage, and with or
dinary care will last as long as the common 
book cover. 

As shown in the engraving, this cover is 
made of paper of suitable quality and thick 
ness, and is folded over the covers of the book 
in the manner in which covers are usually plit 
on. One side of the folded part is pasted or 
otherwise fastened. The other half of the 
cover is similarly folded, and is retained in 
place by strips of thin elastic rubber extend
ing from top to bottom of the cover. These 
strips enable the cover to be readily put on 
the book. Two of these bands are provided, 
one being sufficient to hold the folds of the 
cover in place, while the other may be slipped 
over a portion of the leaves of the book to 
" keep the place. " To fit the cover to books 
of varying thickness, the two portions or 
sides of the cover are connected at the back ORM'S IMPROVED LOG TURNER. 

over to the left, as seen, whereby is given a 
greater capacity to the log turner. The coun
terpoise, J, au arm, I, causes the cylinder to 
assume a perpendicular position when the 
arm is free from force in either direction. 

This invention was patented by John Orm, 
of Paducah, Ky. Further information may 
be obtained on application to Langstaff, Orm 
& Co. , same address. 

• • • 
MICROMETER CALIPER. 

Thc accompanying engraving represents a 
micrometer caliper manufactured b¥ the Vic
tor Sewing Machine Company, of Middle
town, Conn. It consists of a U-shapcd fr.ame 
having in one of its arms a screw, A, for cor
recting the adjustment of the instrument, 
and in the other a screw, B. The inter
nally threaded part of the frame is elonga
ted, forming a sleeve, C, over which is fit
ted a sleeve, D, that is attached to the milled 
head of the screw, B. The sleeve, C, is grad
uated longitudinally, and the sleeve, D, ck
cumferentially at its lower edge, it being bev
eled to bring the graduations near the sur�ace 
of the sleeve, C, to insure accuracy in reading 
the scales. 

Its capacity is one inch, and is graduated to 
one thousandths, but can readily be set one 
half and quarter thousandths ; a.cd is so con
structed that any wear resulting from use can 
be readily adjusted. 

.. . ... 
Home·Made Vinegar. 

A cheap and wholesome article of vinegar 
may be made of water, molasses, and yeast, 
say twenty-five gallons of water, four of 
molasses, and one of yeast. This, when it 
ferments, will yield very good vinegar. A 
fair imitation of white wine vinegar may be 
made of mashed raisins and water kept in Ii 
warm place for a mouth. 
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THE BROWN BAT. 

BY C. FEW SEISS. 
The brown bat (scotophilu8ju8cu8, Beauvais) appears to be 

the most common vespertilion in the city of Philadelphia. It 
ceases to hibernate as soon as the first warm days of spring 
arrive, that is, about the latter part of March or the first of 
April, but I have, on two 
instances, observed it flying 
about at twilight as early as 
the middle of February. At 
one time, February 13, 1869, 
w h e n  t h e  thermometer 
marked 60° in the shade. 

This animal, unlike its near 
relations, the aves, has no 
need of a nest, and therefore 
does not construct one. The 
brown bat has one or two 
young at a birth, generally 
the former, and as with the 
other species, they are placed 
by the mother amid the fur 
upon her breast, as soon as 
they come into the world, 
where they remain clinging 
until they are able to fly and 
provide for themselves. When 
the mother bat is flying about 
in search of insect food, or 
during the day when she is 
sleeping in some unfrequent
ed loft, clinging head down
wards, to a rafter, she al
ways has her baby bat with 
her. 

able to spring up and take wing from a level floor. I state 
this because it has been asserted that bats can only take wing 
by dropping from some elevated position, and never from a 
flat surface. 

l ance heard a gentleman, who had " gone through col
lege, " describe a bat to a lady as " only a mouse with wings. " 

We had a male bat of this 
species in captivity last 
spring ; I was amused at his 
actions when placed in the THE BROWN BAT. 

revolving wheel of a w hite 
mouse cage, and was surprised to find him able to If he had said a little hyena with wings, or better still, 
cause the wheel to revolve quite rapidly ; though his gait a flying mole, his description or comparison would have been 
was indeed ludicrous, being an awkward stumbling wad- nearer the truth. Look into a bat's mouth, and you will ob
dIe. And to add more grace to his motions, hc would fall serve four sharp canine teeth as in the higher carnivora>' not 
every few minutes, and the momentum of the wheel would four long chisel-shaped incisors, and no canines, as in the 
carry him completely around, before he could regain his foot- rodentia. 
ing. He was an irritable little brute. When any one would The dental formula of the brown bat is-
touch his cage he would squeak violently, at the same time . 2 . 2 . 1 . 1 4 . 4 
showing in rage his sharp teeth. He refused to eat all the InCIsors, 3 . 3 ; canmes, n ; molars, 0 . 0 = 32 teeth. 
flies caught for him, and died of self-starvation and thirst .. , • � .. 
combined, in three days after his capture. Therefore as " a  WOOD ENGEA VING IN JAPAN. 

cage bird " he was not a success. The art of wood engraving, which has been brought to 
Our bat, when on the floor of his cage, rested or moved such perfection in our day, is comparatively a modern art, at 

upon all fours, as represented in the engraving ; but seemed least in our Western civilization, where the earliest wood cut 
to prefer hanging by his feet from the side or top of the cage, extant dates from 1423. The Chinese, however, have illus
head downwards, with his wings folded against his body. trated their printed books with engravings from wood blocks 
He, as with all living bats I ever experimented with, was for ages. It is claimed, and we have no disposition to dis-

A JAPANESE WOOD ENGRAVER AT WORX. 

pute the claim, that their artists during the reign of the re
nowned Emperor WuWang, who was contemporary with 
Samuel when he judged Israel, B. C. 1120, adorned the cur
rent literature of that day with their wood engravings. They 
have used pictures cut from wood to illustrate their books 
for many centuries, and have even during many ages prac-

tised printing in colors, which 
is a recent art in Europe. We 
say nothing now of the style 
either of these engravings or 
painting, for to our taste the 
drawing is rude, the perspec
tive imperfect, and the color
ing brilliant, not to say gaudy ; 
we only give them the credit of 
having cultivated their artis
tic talents from an antiquity 
so remote that our modern 
art, of which we boast so 
much, dwarfs almost into 
nonage by its side. 

In Japan, when a wood cut 
is to be made, the subject is 
first drawn on a thin piece 
of paper with Indian ink and 
a Japanese paint brush. The 
drawing is then reversed and 
pasted on the wood, which is 
not hard like our boxwood, 
but extremely soft. The pa
per is oiled and left on the 
wood till the engraving is 
finished. All the black lines in 
the drawing are thus left in 
relief. The · block is then 
washed and covered with 
printing ink made of lamp
black and glue. The print-
ing is performed by laying a 
clean sheet of paper on the 

block and pressing the surface by hand, with a round tool 
covered with a dry leaf. In this way thousands of copies 
are printed. 

AN example of the large returns which a small invention 
may often bring in is found in the experience of Mr. Charles 
Cahoon, who recently died at Portland, Maine-a man of 
much inventive ability and persistent determination. It is 
said that he realized $60;000 out of a little lamp-burner, 
which had an appliance for lifting the chimney so . that the 
wick could be reached for lighting or the mouth of the lamp 
for filling. This saved the frequent removal of the chimney 
while hot, and so doubtless prevented many fingers from be
ing burned, and many chimneys from being broken. Sim
ple as was this device, Mr. Cahoon studied hard over it, and 
nearly lost his eyesight by persistent watching of the lamp 
dame under different conditions. 
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KNIVES. 

In forging table knives two workmen are usually engaged, 
one of them controlling the piece under treatment with his 
one hand while with the other he does all the light work, 
with the aid of a small hammer, his assistant dealing only 
the heavier blows. In this way the end of a red hot bar of 
steel rapidly assumes the form of a knife blade, and is sepa
rated from the rest of the bar, leaving, however, enough ma
terial to furnish the tang of the knife, the part which is se
cured in the handle, though this is sometimes forged from 
a piece of iron welded to the steel blade. The elevated por
tion of the knife between the blade and tang is formed at 
the same time by the use of the proper mould. A second 
heating and hammering completes the smith's share in the 
work. In France, where the knife manufacture has been 
carried to a high degree of perfection, a method of rolling 
the knife blanks has recently been introduced, producing ex
cellent results. 

Fig. 1 -ROLLING THE BLADES. 

Jtitufifi t �tutri tau. 
of gallons ; i. e. , at least 332 gallons per head, for the popUla
tion of old Rome probably never exceeded a million. Now
aday forty gallons per head per day are thought ample, and 
by many excessive ; these forty including, of course, all that 
is used in manufactures, in street cleansing, sewer fiushing, 
etc. The site of old Rome was notably unhealthy, and there 
was much over-crowding ; yet after the chief aqueducts were 
made, no city of antiquity was so free from epidemics. 
Another point to which Mr. Parker calls attention is the 
care with which the best water (such as the Marcian, now 
lately brought into use again) was kept wholly for drinking 
purposes, while the muddier and less pure (such as the Anio 
Vetus and N ovus) was used for street and sewer flushing, for 
the baths, and for scenic representations. 

.. .  e .  � 
Steel Wire Rope. 

Some important trials of steel wire rope hawsers have 
been lately made at Portsmouth dockyard, the results being 
such as to astonish the operators as to the enormons tensile 
strength which had been imparted to the wire. Steel is not 
entering largely into the construction of our ships of war, 
but their standing rigging and hawsers are being gradually 
made of the same light and durable material, and in a short 
time we may fairly expect that the present unwieldy chain 
cables in use will be superseded by steel wire cables of mod
erate thickness and weight. The substitution of the O:le for 
the other has long been thought desirable, and after the tests 
at Portsmouth there can be no longer any doubt of the 
power of well-tempered wire strands to withstand enormous 
strains of ground gear. The advantages to be derived from 

After having been properly hardened and tempered the ! the change are obvious and important. With a chain the 
knives pass finally into the hands of the grinders and pol- I safety of the ship depends upon the weakest welding, and 
ishers. The tangs of table knives are either flat or pyra- when It single link parts, either fr{)m inherent defect or from 
midal in shape. The fiat tangs are placed between the two a sudden jerk, everything parts, and the ve�sel drifts from 
halves of the handles, and are secured therein by means of her moorings. With a wire cable, however, the effect is 
several small rivets. The four-sided tapering tongues have different. Even when tested to the breaking point timely 
a hole drilled for them in the hafts, and are firmly held in notice is given of the coming fracture. It does not snap 
place by a cement composed of pitch and brick dust ; in the suddenly like a chain, but first one strand, then another 
Case of knives with metal handles by pouring in molten gives way, and it is possible for a wire rope to hold the ship 
lead. even when one half the strands have exhibited signs of dis-

Blades for pen and pocket knives are forged in a similar tests. 
manner from small bars of steel. Their further elaboration The recent tests at Portsmouth were of various sam
-drilling the hole and cutting the notch along the back-is pIes of steel hawsers for towing purposes, it having been 
performed after a second heating. In tempering the blades found from the experience of the Valorous and other ships 
after having first hardened them, they are placed upon an that a wire hawser possesses equal fiexibility to the best 
iron plate with their edges uppermost, and heated until they hempen rope, combined with less weight, superior handi
assume the right shade of color. ness, and greater endurance, without any increase in the 

The accompanying illustration, Fig. 2, represents the more first cost. Official experiments at Portsmouth have also es
common form of table knife together with an ordinary tablished the fact that the breaking strain of a steel hawser 
clasp knife, and its separate parts. Pocket 
knives are composed of three principal pieces 
-the blade, the spring, and the haft. The haft is 
formed of two thin metallic plates, both covered 
on one side with small sheets of horn, ivory, 
bone, or other similar material. The blade turns 
about a small rivet in the upper part of the 
handle, and bears with its lower extremity again�t 
the spring, which is fastened at two places to 
the back of the handle, as shown in the engraving. 

Razor making demands special care and atten
tion on the part of the workman. A high grade 
of steel, a proper degree of hardness, and a very 
fine cutting edge are the essential requirements 
of such an instrument. The blades ate forged 
from fiat bars of cast steel as thick as the back 
of the razor, and the operation is usually carried 
on by two workmen upon a slightly curved an
vil. They are never heated above a dull red 
heat, in order to prevent any deterioration in the 
quality of the steel, so that ten or twelve re
heatings often become necessary before they are 
ready for their next stage, their hardening. They 
are heated, as in the case of the pocket knives, 
on an iron plate to a bright cherry red heat, and 
are then thrown, back foremost, into a large vat 
full of water, in which they are stirred about 
until perfectly cold. In tempering, the blades 
are heated in an alcohol flame or in a bath of a molten mix
ture of tin and lead until they acquire the proper tint of yel
low, which varies a good deal with the quality of the steel 
employed and is only to be learnt by experience. Grinding 
and polishing conclude the process. 

An improved method of making razor blades has lately 
been patented in England, consisting in stamping them from 
thin sheet steel and riveting two strong narrow strips upon 
them, in order to form the back. This process greatly facil
itates the manufacture of razors, and is advantageous in more 
than one respect. 

.. � . . .. 
Ancient Aqueducts. 

Mr. J. H. Parker, in his book on the " Aqueducts of 
Rome, "  gives us some facts which may well put modern 
municipalities, not to speak of governments, to the blush. 
The exact quantity of water daily poured into Rome in Tra · 
jan's time is known from careful estimates of Frontinus, the 
head Government surveyor and engineer. It amounted to 
24,805 quinaries, a section of which amount would be just 
upon 120 square feet ; i. e. , in Mr. Parker's words, " we can 
form some notion of the vast quantity, if we picture to our
selves a stream twenty feet wide by six deep constantly run
ning in at a fall six times as rapid as that of the Thames. " 
It is calculated that, when Trajan's and the Aurelian aque
ducts were finished, the daily supply was quite 332t millions 

Fig. 2.-TABLE AND POCKET KNIVES TAKEN APART. 

is more than three times that of a rope hawser. Thus a 9 
inch ordinary hawser will break under a strain of 16j. tons, 
and a 19 inch hawser under a strain of 72 tons, whereas Bul
levant & Co. 's 3 inch steel hawser broke at 18 tons, and their 
6 inch hawser at 80 tons. In the matter of weight the ad
vantage is also clearly on the side of the steel, the 3 inch 
and 6 inch wire hawsers weighing 7 Ibs. and 29 Ibs. per 
fathom, while the 9 inch and 19 inch hempen hawsers 
weighed 19 Ibs. and 84 Ibs. per fathom. Up to the present 
time the navy has been wholly supplied with steel wire 
hawsers by Messrs. Bullevant & Co. , of London, but the re
cent trials were made with four samples of steel hawsers 
submitted for test by Messrs. Scott Brothers, of Bishopsgate 
Street. Within, the wire of which was made, drawn, and 
twisted into rope at their works at Nutsford Vale, West 
Gorton, Manchester. The samples operated upon were re
spectively of the circumference of 3, 4, 5, and 6 inch. The 
core of each was formed of tarred hemp, over which was 
twisted 6 strands, each strand being composed of 19 highly 
tempered steel galvanized wires. The 3 inch hawser, which 
was formed of 15 gauge wire, broke at 22} tons ; the 4 inch, 
14 gauge, at 35t tons ; the 5 inch, 12 gauge, at 57! ton s ;  and 
the 6 inch, 10 gauge, at the enormous strain of lOOt tons. 
In every instance the strands parted at the splicing, which 
were the only parts displacing any appreciable elongation 
under the tests.-LQndon Tfme8. 

[AUGUST I I , 1 877. 
EXTERMINATING MOLES. 

Mr. Hand, of Sing Sing, N. Y. , after trying numerous 
devices to catch the moles, planned the one represented in 
the annexed engraving, and finds it very effective. It is 
made of two boards, an inch in thickness, 7 inches in width, 
and 2 feet 6 inches long, attached to one end by a broad butt 
hinge. The bottom board is made with a central slit to ad
mit the free play of the trigger, which is represented in the 
right hand corner of the engraving ; it is of iron, 10 inches 
long ; the lower part .5 inches long, lt inches wide, and the 
left end notched and ! of an inch wide perpendicularly. The 
post, 16 inches high, is curved to the circular sweep of the 
top board on its hinge. The teeth, six in number, On each 
side, are riveted t of an inch apart, in a plate 5£ inches long 
and 1 inch wide, which is fastened to the board by screws. 

The trap is set, as shown in the illustration, across a mole 

track, first digging a hole 8 inches square and 6 inches deep, 
and returning the soil, taking care to exclude all stones and 
large pebbles. Press the earth down pretty firmly, and set 
the trap so that the trigger touches the surface of the ground 
exactly over the line of the track. When the mole goes along 
his accustomed road, and finds it obstructed, his movement 
in re-opening the track inevitably heaves up the surface, so 
as to set off the trigger, and the teeth on one side or the other 
will catch him. Weight the trap with a heavy fiat stone. 
In taking the mole out, dig down to him on the outside first ; 
for if you simply raise the trap, and he is not dead, the teeth 
will be drawn out and he will escape, though mortally 
wounded.-Oountry Gentleman. 

.. ' 1 1 . 
The Ribbon Fish . 

Frank Buckland, in a recent letter to Land and Water, 
says : " I have received, through the kindness of a correspond
ent at Nice, a very interesting and remarkable specimen 

of a ribbon fish. I make him out to be a regali
eus. I have never before seen one of these most 
curious fish in the flesh. It measures five feet, is 
about a quarter of an inch thick, and is of a sil
very hue, not unlike the color of the ' silver-hair 
tail . '  Upon the top of the head there are fila
ments, which, when stretched to their full, are 
about eight inches long. The head is very re
markable ; altogether it is not unlike the short
ened head of a horse. The mouth is prell ensile, 
and so peculiarly formed that it is quite worthy 
of a figure ; the eyes are very large and circular ; 
the iris of a lustrous silver color. Behind the 
head the body is two inches and a half deep, in 
the middle two inches, at the tail a quarter of an 
inch. When held up to the light it is almost 
transparent ; the vertebrre can with difficulty be 
seen, but with the movement of the fingers each 
vertebrre will give a slight crack at the j unction 
with its neighbor. The vertebrre are longest and 
thickest towards the tail end, at which there are 
sharp spines. It is covered everywhere with a 
fine silvery powder, which readily comes off in 
the hand. It has a crest of about an inch in 
height, which runs down the whole of the back. 
The rays forming the crest are united to double 
pillars of very slender bone. In substance it is 
very delicate, and begins to dry and harden al

most immediately on exposure to the air. 
" I cannot find much about this fish in any of my books. 

This family of ribbon-shape form consists of seven genera 
and twenty-six species. Mr. Swainson remarks of it as fol
lows : 

" ' It contains the most sin§ ular and extraordinary fishes 
in creation. The form of the body, when compared to fishes 
better known, is .much like that of an eel, the length of the 
body being in the same proportion to the breadth ; but then 
it is generally so much compressed that thes{) creatures have 
acquired the popular name of ribbon fish, lath, or deal fish . 
The body, indeed, is often not thicker, except in the middle, 
than is a sword, and being covered with the richest silver, 
and of great length, the undulating motions of these fishes 
in the sea must be resplendent and beautiful beyond meas · 
ure. But the wondel's of the mighty deep are almost hid
den from the eye of man. These meteoric silver-coated 
fishes appear to live in the greatest depths, and it is only at 
long intervals, and after a succession of tempests, that a sol
itary individual is cast upon the shore with its delicate body 
torn and mutIlated by the elements on the rocks, so that with 
few exceptions they are scarcely to be regarded as edible fish. ' 

" According to this authority, the Mediterranean has hith
erto produced the largest proportion of the family, but it is 
distributed from the arctic regions to the sunny shores of 
India, so that probably a tithe have not yet been discovered. " 

© 1877 SCIENTIFIC AMERICAN, INC



AUGUST I I ,  1 877.] 
THE WATCH-ITS INVENTION AND HISTORY. 

We propose, in this and following artICles on the same 
subject, to give a sketch of the origin of the watch, and to 
do so shall refer slightly to its elder brother, the clock ; but 
as the early history of clocks has often been given, we do 
not propose to go over the whole ground of time-keeping 
instruments, and shall therefore only hint at the successive 
steps in clockmaking that have led to the invention and in
troduction of watches. 

'1 he first artificial means of noting time was probably a 
rude species of sundial, to which succeeded the clepsydra 
and hour-glass. The clepsydra in its simplest form was 
merely an upright cylindrical vessel that was filled at sun
rise with water. which escaped through an aperture in the 
bottom, its decrease in the cylinder noting the lapse of time. 
The water was afterwards made to turn a wheel which car
ried an index round a dial. and many curious automata were 
thus operated. About the eleventh century it is believed that 
weights were substituted for tIre falling water, and a " fly "  
similar to that still used on the " strike part " of a clock is 
supposed to have been the usual means of regulating their 
motion, until the introduction of the balance and escapement, 
the nxact date of which is not known. The earliest balance 
and escapement of which the actual construction has been 
preserved is one that was built by Henry de Yick, or De 
Wick, a German, and set up in Paris, for Charles Y. , in 
1379. It is supposed by some that Yick was the inventor of 
the escap()ment there shown, but of this there is no evidence, 
and for aught we know it was invented and used long before 
his time. It consisted of a crown wheel, the teeth of which 
operated on pallets set in a vertical shaft, carrying at its top 
a cross bar having notches to receive hanging weights. The 
action of the crown wheel upon the pallets caused a vibrat 
ing motion to be given to the bars and weights, in a similar 
manner to what is known as the verge or vertical escape
ment, but it was withoClt the hair spring, as this was not in
troduced until about 300 years afterwards. The rate of 
going was changed by hanging the weights in different 
notches in the horizontal bar ; and this form of regulating 
was improved by subsequent makers,who cut threads on the 
end of the bar and tapped the weights, by which means the 
latter could be screwed nearer to or farther from the center, 
and very nice adjustment thus obtained. 

The earliest clocks were large machines designed to be set 
up in monasteries, churches, etc. , tut succeeding generations 
saw them gradually made smaller and smaller, until suffi
ciently portable to be carried from room to room ; and ncar 
the latter part of the fifteenth c<:ntury were made so small 
as to be carried in the pocket, and hence were called by the 
Germans, who originated this form of timekeeper, " pocket 
clocks "-a name which they still retain in the German lan
guage. They were first made in the city of Nuremberg, and 
being of oval shape were sometimes called " Nuremberg 
Animated Eggs_ " 

The first name that has come down to us in this connec
tion is that of Peter Hele, who, it is claimed, some time be
tween 1470 and 1490 (the authorities differ on this point), 
introduced the mainspring instead of the weight before used, 
without which it would seem impossible to make a watch, 
and he should therefore be consiCIered as the first inventor of 
watches. 

The early watches were made entirely of steel and iron. 
No glasses were used until about 1615, the cases being wholly 
of metal, and to admit of readily seeing the time, the cover 
of the face was sometimes perforated in elegant designs. 
Instead of the form now universally adopted, various styles 
of casing were employed, such as globular, oetangular, cruci
form, skull, coffin, acom, pear, melon, tulip, bird, and, in 
fact, nearly every imaginable shape that ingenuity could in
vent, or caprice suggest ; and, as a consequence of this and 
the fact that many of those watches were provided with strik
ing movements, they were so bulky that it was inconvenient 
to carry them'in the pocket, and they were hung at the girdle 
with swivels so that their faces could be readily turned for 
observation without being removed from their position. 
Most watches required winding twice a day, and from their 
very imperfect escapements could not be depended on as 
time-keepers-a fault from which it is believed that many 
modern watches are not wholly exempt. This irregularity 
of movement in the ancient watches did not depend cntirely 
on the poor escapements, but was due partly to the varying 
power of the mainspring driving the balance at different 
speeds, owing to the absence of the hairspring and fusee. 
This last device was not introduced until about 1525, and 
was a very important improvement and a great necessity to 
the early watches before the invention of the balance or 
hairspring, about 1658. Instead of the chain used in modern 
watches as the medium between the spring and the fusee, 
catgut was employed, which was not superseded until 
about 1660, when the chain was introduced by Gunt, of 
Geneva. 

Both clocks and watches were originally made without 
minute hands. Many such clocks may be seen in church 
towers and old houses in Europe, and some may yet be found 
in the possession of the descendants of the early settlers in 
this country. When the minute hand was first introduced, 
it was set on one side of the hour hand, as the second hand 
is now ; and it was not until about 1687 that Quare placed 
the minute hand concentric with the other, in the manner 
now universally employed. 

The first balance and escapement used in watches were 
substantially the same as that in Vick's clock, the only essen
tial difference being that the weigbts were screwed on to the 

$titufifi t !mtri tau. 
straight bar, instead of swinging in notches. This device r devoted himself for a long series of years-from 1728 to 
retained its position as the only regulator for a watch move- I 1761-to the discovery of a mode of overcoming the change 
ment for a long ti

.

me ; but about 1695, the cylinder escape-

I 

of rate due to the varying temperature changing the prop or
ment, in an imperfect form, was invented by Tompion, and tions of the pendulum in clocks, and the balance wheel, 
was finally perfected by Graham in 1700. springs, etc. , in chronometers. 

The lever escapement has several claimants, but the earliest I The compensation pendulum requires but one adiustment 
style of this device appears to have been invented by the i to maintain the center of gravity at an equal distance at all 
Abbe Hautefeuille, in 1722, and has since been improved by : times from the axis of oscillation, but the compensation bal
various inventors-Mudge, Litherland, Brequet, Roskell and 1 ance is subject to two variations-one owing to the expan 
Savage-until it assumed its present form. sion and contraction of the balance itself, and the other due 

The duplex escapement, in a crude state, is said to have to the varying length of the balance spring, both caused by 
originated with Dr. Hooke about 1658, but its present con- the changes of temperatnre. To overcomc the change in the 
struction is believed to have been invented by Tyrer, or length of the ordinary pendulum rod, Harrison invented the 
Dyrer, in 1767. gridiron pendulum, but a second invention was necessary to 

None of these escapements, however, would have been of overcome the variation in the hair spring and balance of 
much use as isochronous regulators without the balance chronometers, and this he accomplished by combining with 
spring, introduced in 1658, which is claimed as Dr. Hooke's the curb which governs the acting length of the spring a 
invention. His priority in this matter is disputed by some compound bar, composed of two metals of varying degrees 
who claim it for Huyghens, but the weight of authority ap- of expansion, so that the curving of the bar by heat would 
pears to be in favor of Hooke, who first showed that the move the curb and so shorten the spring sufficient to com
vibrations of such a spring are nearly isochronous, although pensate for its own increased length and the expansion of 
their lengths may be varied with the power of the main- the balance. For these improvements Harrison received the 
spring. The adoption of this spring marked an era in watch- award of £20,000, (nearly $100,000) offered by the British 
making equivalent to that of the introduction of the pendu- I government. 
lum into clocks, for without it an accurate-going watch The earliest compensation devices, of which there were 
would seem to be an impossibility. It was first made nearly several, were applied to increasing or diminishing the active 
straight, but in 1660, it was improved by making it in the length of the hair spring, but Arnold and Earnshaw invent
form of a coil. ed compensation balance wheels about 1790, and the latter 

Shertly after this, in 1676, repeating watches were intro- improved them to substantially their present form in 1802. 
duced. This invention, like many others relating to watches, Jewelling of watches was patented in England May 11, 
was claimed by two inventors and is interesting to patent 1704, by N. Facio, of Geneva, who invented a machine for 
attorneys, if not to others, as forming the basis of the inter- drilling jewels, but it is claimed that Ignatius Huggerford 
ference case of Barlow VB. Quare, heard by King James II. of London had used jewels in one movement only as far 
in person, March 2, 1687, who decided in favor of Quare. back as 1660. 
It seems, however, as if Barlow was really the first inventor The above is believed to be as correct an account as can 
and that Quare was merely an improver who had succeeded be given of the principal inventions that have brought 
in doing with one push-pin what Barlow had previously ac- watches to their present state of perfection, but it should be 
complished by two. As an example of the ornamental stated that the authorities differ as to the names of the in
work of that period, the following description of the identi- ventors-the same invention being claimed for different men 
cal watch made by Quare for the king, furnished by its in several instances. We have not attempted to give any of 
present owner to the London Ohronicle, December 11, 1833, the minor improvements, because a synopsis of these, how
may be interesting : ever condensed, would fill a volume, as there are not less 

" The outer case, which is of very pure gold, is embossed than 450 United States patents relating to watches, to say 
with the king's head in a medallion, under which on the nothing of foreign inventions in the same line. 
right is Fame, in the clouds, with a trumpet at her mouth, The introduction and manufacture of watches, with a de
which is held in her left hand ; in her right is a wreath she is scription of some remarkable specimens, will form an inter
raising, as if to crown him. On the left are winged boys sup- esting article, which we shall reserve for our next number. 
porting the royal crown ; under them a tower and fortifica- .. • •  � .. 
tions on which a flag is flying ; under all is the sea running The Forillation of' Fat. 

close up to a fort, and on the Rea is a ilhip under full sarI. It was pointed out by Liebig that the view, once  generally 
This case is also beautifully engraved and pierced with scroll held, th3lt the fat of the herbivora was derived exclusively 
work, ornamented with cannon, mortars, shot, flags, etc. from r .. ady formed fat in their vegetable food. was unten
The face is of gold, with Roman letters for the hours and able ; he attributed much of the fat of the animal body to 
figures for the minutes. In the center is a piece ot pierced the carbo-hydrates of the food. His explanation was com
work in gold upon blue steel, showing the letters J. R. R. J. , 'bated by Dumas, Boussingault and others, but subsequently 
combined so as to form an ornamental scroll, above which is adopted by them ; and the very numerous feeding experi
the royal crown. The box is exquisitely pierced with ments of Lawes and Gilbert, commenced about thirty years 
scroll work intermixed with birds and flowers ; about the ago, have afforded strong confirmation of the accuracy of 
hinge is engraved a landscape with a shepherd sitting under Liebig's conclusions. Voit, in 1865, and still more recently 
a tree, playing upon a pipe, with a dog at his feet, and in 1869, and conjointly with Pettenkofer, have maintained 
houses, trees, etc. , in the distance. On the back of the box that fat is the result of the transformation of nitrogenous 
is the following inscription : ' James II. Gloria IJeo in excelsis substances. They state that they never found fat to be 
sine pretio redimi mini mald lege ablatum bno. Regi restituitur. ' formed from starch or sugar, nor was the carbon stored up 
Within the inner circle is engraved a figure of Justice in the more than that in the fat of the food, plus that which could 
clouds, having in one hand scales and in the other a scepter be derived from the breaking-up of the albumen. Their ex
with which she points to three bishops with an altar before perimentB, made on the body of the dog, led them to be
them. On one side of the alter is the tower of London with lieve that the same must occur with the herbivora ; and they 
a group of twenty-six men carrying bags (presumed to re- contend that, to establish the formation of fat from carbo
present money) : on the other side is a view of the city of hydrates, experiments must be brought forward in which 
London in perspective and a group of twenty-seven men the fat deposited is in excess of that supplied by the food, 
carrying similar bags, of which there are several more lying pl'U8 that which could be derived from the transformed al
in the foreground ; under all a lion and a lamb lying to- I bumen. Lawes and Gilbert, in a recent paper, refer to the 
gether. I results of feeding experiments with pigs which they published 

" The watch is considerably thicker than, but otherwise eleven years ago, which experiments clearly show such to be 
not much above the common size, and every part of the en- I the case. Voit, however, cannot allow himself to consider 
graving is beautiful and distinct. It goes accurately, and · a transformation of carbo-hydrates into fat to have been 
is in a perfect state of preservation. "  ! conclusively proved by the English experimenters, and sug 

In this connection we may state that in 1764 Mr. John Ar- , gests several possible sources of error, his reference to some 
nold presented to George III. what is believed to be the · of which, as these gentlemen have found, showing that he 
smallest repeating watch ever made. It is said to have been : has in fact misunderstood them. A careful review, insti
smaller than an English silver two-penny piece (rather · tuted by Lawes and Gilbert, of their feeding experiments 
smaller than our silver half dime) and only weighed 5 dwts. with oxen, sheep, and pigs, in order to satisfy themselves 
7£ grains, case and all-the movement itself only weighing 2 whether any doubt could be entertained of the views they 
dwts. 2t grs. It was necessary to make a set of minute had previonsly advocated, has shown that, as regards the ru
tools on purpose for its construction_ For this watch he re- min ant animals, no absolute proof of the derivation of fat 
ceived a present from the king of 500 guineas (about $2,500), from carbo-hydrates can be obtained ; it was quite other
and it is reported that he was afterwards offered a thousand wise, however, in the case of their experiments with pigs, in 
guineas to duplicate it for the Emperor of Russia, but he re- many of which much more fat was produced than could 
fused it, so that his gift to the king might remain unique. possibly have been derived from transforll'.ed albumen of the 
A smaller watch than this, however, formed a part of the food. Instead. therefore, of experimenting further in tIllS 
Swiss exhibit in the World's Fair of 1851, but this was not field, they have decided, says the Academy, to again direct 
a repeater. It was only 13e; of an inch in diameter and was attention to the results given in the paper on the subject, 
set in the end of a pencil case. It not only gave the hours, which appeared in the Philosophical Magazine in 1866. In 
minutes, and seconds, but the days of the month also. the cases to which they refer, where the nitrogenous SUbstance 

The next great improvement in the watch, after the iu- was not so very excessive, but still more than is the most ap
vention of the hair or balance spring, was the compensation prouriate, there :was a consIderable proDortion of the total 
feature, and this is believed to have been first applied to fat produced which could not possibly haye been derived 
watches by F. Berthoud, of Paris, who sold one with this from the nitrogenous substance of the food. When the 
improvement in 1776 through Pinchbeck the London watch- proportion of the nitrogenous to the non-nitrogenous sub
maker, to George III. ; but the compensation effected by stance in the food was the most appropriate tor fattemng, 
means of the combinations of bars of metals of different there was It much larger proportion (about 40 per cent) of 
rates of expansion, as applied to timekeepers, was without [' the total fat produced which could not possibly have had its 
doubt invented by John Harrison, of Foulby, England, who source in the nitrogenous substance consumed. 
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Invention" Patented in England by American". 
June 22 to July 6, 1877, inclusive . 

ARCHITECTURAL COLUMNS .-W .  H. Drake et a! . ,  Chicago, Ill. 
BARRELS. ETC.-G. W. Zaraway, Hartford, Conn. 
BOOT CRIMPER -J . Smith et a!., Boston, Mass. 
BOTTLE STOPPERS.-N. Thompson (of Brooklyn, N. Y.) , London, Flngland .  
Box DRAWERS.-C. C .  Chamberlain, New York city. 
BRUSHES AND CURRYCOMBS.-C . E. Holmes et a! . , New York city. 
CAKE MACHINERY.-D. J. Holmes (of New York city), London, England.  
ENGRAVINC MACHINERY.-H .  K. Floger, Boston. Mass. 
FIRE ARMS .-H .  C. Bull et a!. ,  New York city . 
FIRE ARMS . -D .  C. Holloway, Washington, D. C .  
FURNACE.-J . J .  Stores (of New York city), London, England. 
HARVESTERS.-D. M. Osborn, Auburn, N .  Y. 
HARVESTEItS.-W. A .  Wood, Hoosic Falls , N .  Y. 
LAMP SHADES .-J .  J .  West, Chicago, lll . 
LETT"R FILES . -B .  Brower et a! . ,  Irvington, N . Y. 
MATCH .-W. H .  Bracy, Boston, Mass. 
MATCH SPLINTS .-E .  B. Beecher, Westville, Conn. 
METALLIC CAMS.-A . S. Lyman, New York city. 
PENCILS .-R. Duncan. rew York city. 
PRINTING.-H. D. Dupel, nostoD. Mass . 
PROPELLING STREET CAUS . -J. Amboderg, Richmond, Va. 
PUMPS .-J . Robertson, New York city. 
RAILWAY RAILS .-J . E.  Atword, Stonington, Conn. 
RAILItOAD BRAKE .-H .  J. Haddan, Mt Stevens, New York city. 
STEAM CARS, ETC . -L. Ransom, Stratford, N. Y .  
TELEGRAPH ApPARATUS . -E . Gray, Chicago, Ill. 

Notice to Patentec". 
Inventors who are desirons of disposing of their patents would find it 

greatly to their advantage to have them illnstrated in the ScmNTIFIC AMER' 
ICAN. We are prepared to get up first-class WOOD ENGRAVINGS of inven· 
tions of merit, and publish them in the SCIENTIFIC AMERICAN on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be fonnd 
of value for circulars and for publication in other papers. 

NEW MISCELLANEOUS INVENTIONS. 

IMPROVED CARBURETER. 
Oliver P. Drake, Boston, Mass.-The object of this invention is to pro· 

duce a more equal and reliable density of rich illuminating gas when man
ufactured by the admixture of common atmospheric air and the vapor of 
hydrocarbons. The invention consists in an improved construction of 
valve case and valve, and in the arrangement of the valvc directly above 
the float in the partition separating the reservoir and carbureting chamber; 
also in a device located in the reservoir and resting on its bottom partition, 
for separating any excess of hydrocarbon vapor from the aIr passing 
through the carbureter; also in arranging two or more carbureting cham· 
bers, one above the other, in the same case in such a manner that each 
chamber shall be automatically supplied by means of a tloat and feed 
valve. 

IMPROVED ICE CREA�I FREEZER. 
Oliver Dexter, Jr., Troy, N. Y.-This invention consists in means which 

will forcibly inject currents of air into the freezing can dnring the process 
of agitating the contents thereof by dasher blades. 

IMPROVED SHOW CASE. 
William Shockley, Allerton, lowa.-This is a case or box for stoling 

screws, screw eyes, or other articles of hardware, Of different sizes, for the 
purpose of preventing any intermixing of different sizes of screwB, which 
forms a source of annoyance in the present open boxes. Thc invention 
consists of a case having a number of boxes for the different sizes of 
screws, each box, except one, being coverea by a separate sliding lid, that 
is guided by side grooves along T rails of one set of partitions. The T 
rails extend over the greater part of the partitions, with the exception of 
one end tier of boxes, along which the lids slide laterally, so as to removc 
the lid from any one of the boxes by sliding first the lateral lids, and then 
those at right angles to the open box. 

IMPROVED POCKETBOOK. 
Daniel M. Read, New York, N. Y.-In the construction of this pocket· 

book the coins are put one at a time upon disks nntil as many as desired 
have been put in, or nntil spring nuts with which it is provided have been 
fully compressed. The coins are slipped out one at a time, as they are reo 
quired for nse. To the lower part of the case is attached a cover of leather 
or other material, whie;' is provided with pockets in the manner of an or
dinary pocketbook. The cover folds together around the case, and its 
overlapped ends are secured by a fastener. 

IMPROVED BUNG EXTRACTOR. 
Wilham J. Wademan, Bay City, Mich.-This invention consists in an 

extracting rod having a tlat arrow-head formed on one end for penetrating 
and giving a hold on a bung. in combination with a tubular hammer stock 
for driving the arrow·hcad of the extractor through a bung. When the 
head has passed through the bung, it is turned one quarter round, taking 
a firm hold and allowing the bung to be extracteo.. 

UIPROVED STABLE SCUTTLE AND 'I'RAP. 
William M. Watkins, Worcester, Mass.-The scuttle lid rests on sides 

and ends, so that the whole forms a box. Hinged to the side is the bottom 
or trapdoor, having the catch that receives a pivoted and right·angled 
latch. To the latch is pivoted the lower end of a rod, which passes through 
keepers attached to the side and is nsed to trip the latch, which is held 
forward to engage with a catch when the trapdoor is raised into place. A 
spring is attached to the side and bears against the latch, which is covered 
by a dust case. The trapdoor is raised by a cord passing over the pulleys 
pivoted to the forward corners of the free edge of the trapdoor, a lever cam 
being employed to hold the free end of cord detachably. 

IMPROVED TOY BOOTBLACK. 
Adolph Gartner, New York city, assignor to himself aud Louis G<>mpper, 

of same plsce.-This invention is a toy in which figures perform certain 
movements by the action of a clock train. The figures are worked by the 
train, so that the arm of one is operated by a horizontally reciprocating 
slide piece, and the head of the other by a vertically rcciprocating slide 
piece, forming contact with the pivoted and spring·acted portion of the 
figure. 

IMPROVED SELF-RAISING LARD. 
Thomas H. Rosser, Selma, Ala.-This invention relates to an improved 

compound used for CUlinary purposes;  and it consists in a composition 
formed by mixing lard, tartaric acid, bicarbonate of soda, alum, and 
starch. 

IlIIPROVED VENTILATING BUNG. 
Simon H. Lesser, New York city.-This invention consists of a hinged 

and spring-acted bung that is fitted tightly into a seat of the cask and 
locked by a spring catch or bolt, the bung being provided with a ventilat· 
iug device for admitting or shutting off the air. It is intended to furnish 
a bung for the water casks of sea·going vessels, for beer kegs,  and other 
purposes, by which a hermetical sealing of the bunghole is obtained, and 
air admitted for giving vent at any moment without opening the bunghole. 
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IMPROVED PROCESS FOR ORNAMENTING GLASS. 

Chas. J. Cartisser, New York city.-This invention consists mainly in dis · 
pensing with the frosting of the glass by mechanical means, as emery, sand, 
etc.,  and producing, first, a prepared surface or ground in clear or whitish 
color by etching the surface with hydrotluoric acid alone, or by a mixture 
of carbonate of ammonia and hydrotluoric acid, and laying then on this 
ground any desired ornamentation by means of a varnished transfer pat· 

consists in combining, with the drawbar and slotted shoe of the finger 
bar, an adjustable cam or slotted wedge and a hand lever, whereby the at· 
tendant can tilt the cutting apparatus, and give it any desired angle of in· 
clination. 

... , . . .. 

NEW MECHANICAL AND ENGINEERING INVENTIONS. 

tern or sheet of lace, or other perforated or cut material, and finally etch· IMPROVED SPIRAL CAU SPRING. 
ing this and larger ornaments by one or more baths of carbonate of am· James Lndlum, Pompton, N. J.-This invention is a spiral spring made 
monia and hydrofluoric acid. from a metallic bar, whose cross section in it. exterior surface is convex, 

IMPROVED CLASP FOR HOLDING NECKTIES. and the two interior ones more or less concave, while the upper and lower 

Alvin H. Dodd, New York city.-This necktie or bow fastener consists edges
.
of

. 
each spiral are rounded off. The �pri.n� thus formed is capable 

of a spring clasp formed from a single piece of wire, bent into loop shape, i of resIstmg a great am�unt of pressure, whIle It IS also capable of yielding 

to receive
' 
an attaching plate, having an eye for the reception of the collar laterally, and as the COlis overlap cach other they are mutually supported. 

button, and provided with 0utwardly branching end., to facilitate the en- IMPROVED FEED REGULATOR }<'OR MILLSTONES. 
trance and removal of said button. 

IMPROVED SADIRON HEATER. 
William H. Haylock, Jonesville, New York city.-This invention relates 

to improvemeut in sad iron heaters, so that the same may be used at will 
for heating sadirons, a tailor's goose, or for boiling starch in a conv enient 
manner; and the invention consists of a sad iron heater having a chimney 
of inverted conical shape, supporting on an angular seat a top for sadirons, 
or a box top, or a fiat pan top, the escape of heat being arranged at the 
seat and the top parts. 

IMPROVED BRUSH. 
John Waddell, Elora, Ontario, Canada.-In this invention the brush han

dle is connected by means of bevel dovetail tenons at the ends of the 
handle to the brush head, said tenons running in one direction, so as to 
cnter simultaneously corresponding mortises of the bevel dovetail shape 
of the brush head, into which the tenons are secured by gltte. 

IMPROVED TOBACCO PIPE. 
Samuel H. Thurston, Whitestone, N. Y.-Tltis invention relates to im

provements in pipes for smoking tobacco; and it  consists in making the 
entire pipe or portions thereof, or a cigar holder or portions thereof, of 
pumices tone. 

IMPROVED LABELS FOR PLUG TOBACCO AND CIGARS. 
George W. Yerby, New York city.-In this invention a plug of tobacco 

has a portion of a leaf of tobacco, of lighter color than the plug, in which 
apertures, having the form of letters or characters, are cut, which, when 
the label is attached to the plug, permit the darker covering of the plug to 
show, thus making the letters or characters prominent and easily dis
tinguished. Where the label is applied to a light·colored plug it is made 
from a dark leaf. 

NEW HOUSEHOLD INVENTIONS. 

IMPROVED VENTILATOR. 
Thomas M. Foster, of Union City, Penn.-This invention consists of a 

number of apertures arranged in the wall and opened or closed by single 
and double covers, that fit snugly over the apertures, and are operated by 
a pivoted lever and cords and pulleys. The apertures are provided with 
thimbles and o:.her weather caps. 

IMPROVED SASH BALANCE. 
William Cashner, Pleasant Hill, Mo.-This invention consists of the 

sashes of a wmdow hung by cords to donble spring �>ull.ys, turning in op
posite directions, and being retained in any position by sliding spring 
bolts and pius acting on relesses ot the sashes. It dispenses with boxes, 
weights, cords, and pulleys, and is easily adjusted for the weight of the 
sash. 

IMPROVED WINDOW BRACKET. 
John F. Zimmerman, Crestline, O.-This invention is designed to furnish 

a shelf for attachment to window frames to receive tlower pots, and is sup
ported by means of arms or bars, which arc so connected with it as to ad· 
mit of adjustment according to the width of different window casings. 

IMPROVED BROOM. 

James W. Moir and James H. Ellis, Halifax, Nova Scotia.-This inven
tion consists in the combination of a valve connected with the end of the 
grain conduit, a spring for holding the valve open, and a hopper that is 
suspended from the valve, through which the grain passes to the hopper 
of the millstone. The grain, by weighing down the hopper, moves the 
valve so as to control the amount of grain passing through it. 

IMPROVED SPINDLE FOR LOOM SHUTTLE. 
James Hamilton, Salmon Falls, N. H.-This iuvention consists in a spin

dle which is made of two parts, and applied in the shuttle by means of in
dependent pivots, arranged in such manner that when these parts are raised 
to introduce the cop they will be contracted, and when they are adjusted 
in position for weaving they will expand and firmly hold the cop. 

IMPROVED ROAD SCRAPER. 
Ahira Thompson, Harmony, 111.-This invention consists in the combi

nation of bar, perforated plates, and draft bars, with scrapers and running 
gearing of a wagon; and in the combination of loops or keepers, chains, 
levers, crossbar, and the standards, provided with hooks, with scrapers, 
and with bars, attached to the running gearing of a wagon. It is so con· 
strueted that it may be attached to an ordinary wagon, which will work 
upon even or uneven ground, and can be adjusted to scrape wide or nar
row, light or heavy, light npon one side and heavy upon the ocher, and 
light or heavy upon the inside, and heavy or light upon the outside. 

IMPROVED ROPE OR LINE CARRYING PROJECTILE. 
Thomas C. Backus, Brooklyn, N. Y.-The object of this invention is to 

furnish, for the purpose of establishing conuection with the u ppcr stories 
of burning buildings, an improved line or rope projectile or conveying de
vice, that is shot, in the nature of the line-carrying balls or rockets 'in 
coast wrecking apparatus, from a gun or other implemeut, to carry a line 
to the endangered persons, and admit the hoisting of a hose, rope ladder, 
or other fire-escape. The device may also be employed as a safety device 
on board of vessels to convey the line ashore. 

IMPROVED WINDMILL. 
William G. Alexander, Winnemucca, Nev.-This invention consists in 

a wind wheel in which the fans are divided longitudinally into two equal 
parts or sections, hinged to each other at their adjacent edges, and hav
ing oue section rigidly attached to the arms of a wheel; in the combination 
of spiral springs with the hinged parts or sections of the fans; and in the 

! combination of rods, a small sliding wheel, a sliding rod, and a cord with 
the hinged sections of the fans, and with a wheel shaft and turn table. 

IMPROVED SAW GUIDE. 
William Collins, Perham, Minn.-This saw guide is extended to the end 

of its frame, and is provided with a screw at the long end of a lever, where
by the sawyer need not let go his feed lever, and may adjust with more 
facility. 

IMPROVED CAR MOVER. 
Daniel Pierce, Brownington, Vt.-This invention is a device for mOving 

freight and street cars on railroad tracks, and may be also nsed for hoist
ing and other purposes. It consists of two cogwheels, arranged in fixed 
position, but with teeth at opposite direction to each other, on the car axle 
or shaft, the cogwheels having circumferentially grooved side disks for a 

I detachable yoke frame carrying lever sockets and pawl. The cogwheels 
James Roney, Scotland, Mo. , and Thomas Roney, Hyde Park, IlL-This arc intended to be attached to the axles of each car, forming a stationary 

invention consists in the combinatiou of a seamless stock, ribbed upon its fixture of the same. 
inner surface, and provided with a screw collar and movable clamps ribbed 
upon their outer surfaces, and a handle made with a conical forward end, 
having a screw thread formed npon it. When the handle is screwed down 
it enters between plates and presses them apart, clamping the filling be
tween their ribbed outer surfaces and the ribbed inner surface of the stock, 
holding the filling securely. 

IMPROVED DEVICE FOR COATING CAKES WITH COCOANUT, 
ETC. 

Daniel M. Holmes, New York city.-The object of this invention is to 
furnish an improved device for coating cakes made of soft dough, such as 
jumbles, etc. ,  with grated cocoanut, sugar, currents, and other substances, 
which will enable an the cakes to be coated evenly, and will prevent any 
of the cakes from being flattened. The iuvention consists in the water· 
ti!;ht box provided with a tlexible waterproof sheet, a water pipe, and air 
passages, to adapt it to be nsed for coating soft cakes with cocoanut, sugar, 
etc. 

001) ' . ' " 

NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 

IMPROVED AXLE BOX. 
Isaac Newton Camp, Deerfield, Mich.-The axle is inclosed at the hub

section with a revolving box provided with outer spiral grooves or chan
nels, and, if desired, au inner returning groove for oil. The groove or 
grooves are provided at suitable distances with perforations through which 
the oil passes to the axle to lubricate the bearing of box and axle. 

IMPROVED COMBINED CUT' OFF AND FILTER. 
John Hoover, Crawfordsville, Ind.-This invention relates to a cut-off 

and filter combined, which may be nsed so as to conduct first the dirty 
water from the roof out through the waste pipe, and passing then the 
water through the filtering chamber, in which the filtering material can be 
readily replaced, as required. The invention consists of a cut-off com· 
bined with a filtering device, the partition betvreen the cut·off having vent 
hobs to pass any surplus water. 

. . . . .. 

NEW AGRICULTURAL INVENTIONS. 

IMPROVED CORN PLANTER. 
Charles McGee, Elwood, Kan.-This iml"rovement is in that claso of cui· 

tivators which are constructed in duplicate form with shovels upon sepa
rate beams arranged to cultivate upon both sides of a row at once, which 
beams are connected by a loosely jointed elevated coupling high enough 
to permit one set of shovels to be advanced or retracted independently 
of the others. The improvement consists in arranging upon each beam a 
nicked shovel combined with centrally arranged cntting blade, which 
arrangement more perfectly cuts the grass and clears the shovel. 

IMPROVED ROCKING DEVICE FOR HARVESTERS. 
Edward Cheney, Geneva Lake, Wis.-This invention relates to means 

for tilting the cutting apparatus of reaping and mowing machines; and 

IMPROVED SCROLL SAWING MACHINE. 
Franz Eisendick, New York city.-This invention consists of a lateral 

saw frame that is guided on top and bottom rails, and made adjustable to 
different lengths of stroke by a radially slotted and adjustably weighted 
crank disk. The upper saw clamp is raised or lowered by a screw rod and 
set nut for the length of the saw, and the tension adjusted by a sliding 
wedge key. A pan below the saw serves as receiver for the sawdust. 

IMPROVED MACHINE FOR MAKING PICKER TEETH. 
Robert Aldrich, Millville, Mass.-This invention produces shoddy picker 

teeth from metal rods by a process of cwaging; and the nature of the in
vention consists in rotating swaging dies adapted to give the dcsired shape 
to the picker teeth in combination with a punch which is applied to a hor
izontal rcciprocating stock. 

IMPROVED RAILROAD GATE. ' 
Elias 'V. �foyer, Bernville, Pa.-This invention is to furnish railroad 

gates which shall be so constructed that they will be opened by the wheels 
of the approaching train, aud will close automatically as soon as the train 
has passed. The gate is formed by attaching parallel bars to a shaft, I whi�h rocks in bearings in bars attached to the ties. The wheel of the ad
vancing car strikes either cnd of a spring, and the effect is to pnsh the 
spring and bar before it, bringing the levers and gate into an inclined po
sition, so that as the wheels advance upon the spring and bar they force 
t!J.em downward, bringing the levers and gate into a horizontal position. 
AD t!J.e wheels pass off the spring and bar, other springs draw the levers 
into a vertical position, raising the gates. 

IMPROVED SPINDLE. 
Gilbert P. Whitman, Rockport, Mass.-This spindle is intended to steady 

the bobbin without driving the same, so that high speed without vibration 
is obtained. The invcntion consists of a fixed standard supporting a small 
spindle loosely at the top, revolved by a combined cup, whir, and sleeve, 
aud lubricated by an oil cup at the base of the post, providcd with a dished 
cap or drip cup. A bulging collar is fastened to the post above the whir to 
prevent raising of oil, facilitating seating of bobbin, and prevent whir from 
rising. 

IMPROVED RAILWAY AXLE BOX LID. 
Francis C. L. G .  Susemihl and Herbert H. Hewitt, Detroit, Mich.

This invention relates to the covers of journal oil boxes for railway cars; 
and it consists in a cover or lid having projections formed on its edges that 
are received by grooves formed in tlauge� that projcct from the sides of 
oil box. The cover cannot be lost, as ' . can only be removed from the box 
by removing the box from tlie truck; and It cannot easily be broken or 
disarranged. 

IMPROVED COMPOUND STEAM BOILER. 
Robert R. Hine, Kohala, Hawaii, Hawaiian Islands.-This invention is a 

compound boiler, designed to use cane trash or other light fuel. It consists 
in the combination of a single fiue boiler and a many tlue boiler, placed 
end to end, with a space between them, and connected together by a steam 
drum and circulating pipe, with each other and with the furnace !Illd, 
chimney. 
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Tke Oharge for Insertion under this head is One Dollar 

a line for each insertion. 1J the Notice exceeds four 
lines, One IJoitar and a Halfperline will be charged. 

For Sale-A valuable patent; will make a large busi 
ness ; no competition . Address G. W. Baker, Wilming
ton, Del . 

Wauted-·A Manufacturer for a Staple Article of Hard· 
ware or Tools. Patterns and especial tools complete for 
one half· their cost, secured by two patents. Address 
Geo . Everett, P. O. Box 1021, Providence, R. I .  

Ground Mica-H. Lawrence, 1<t8 Mauger st. , Wi!
lIamsburgh, N. Y. 

Boiler Incrustations.-Wanted a first-rate house t o  in
troduce a new Anti-Incrustator, solving completely the 
question. Address, Wirth & Co . , Frankfort on Maine. 
Germany. 

Wanted-A chemist by a western chemical factory. 
Must be well posted in volumetric arnlJ.ysls. Address, 
with references. H. W. H . ,  P. O .  Box B75, Ne w York city. 

The Best Ice Machine ever made was recently pat
ented by Major D. L. Rolden, and will shortly be illus
trated in the SOIENTIFIC AMERICAN. Address, D. L.  
Holden & Bro . ,  Beach & Palmer Sts., Phlladelphta, Pa. 

For Sale-Entire interest iu Patent Self-Measuring 
Fluid Can. Satisfactory reasons for selling. Address, 
Box 148. Geddes, N. Y. 

Wanted-Brown & Sharpe's Universal Milling Ma
chine . Must be in good order, and cheap for cash. 
Address, A. V., 159 Willtam St., Newark, N. J .  

Wanted-To purchase a second·hand Disintegrating 
Mill. Please address, stating size and prlce, J .  O .  & E .  
Smith, So. Canterbury, Conn. 

Good Second-hand Steam Engine, cylinder 12 x 24 in. ;  
fiue boiler 43 in. x 25 ft.; smoke stack and connections 
complete ; for sale cheap. C. S. Green, Roaring Branch, 
Lycoming Co. ,  Pa. 

600 New and Second-hand Portable and Stationary 
Engines and BOilers, Saw Mills, Woodworking Machines, 
Grist MIlls, Lathes, Planers, Machine Tools, Yachts and 
Yacht Engines, Water Wheels, Steam Pumps, etc . ,  etc. , 
fully described In our No . 12 list, with prices annexed. 
Send stamp for copy. stating fully just what is wanted. 
Forsalth & Co . ,  Machine dealers, Manchester, N. H. 

Reliable Oak Leather and Rubber BeIting. A spe· 
cIalty of Belting for high speed and hard work. Charles 
W. Amy, Manufacturer, Phlla., Plio Send for price lists. 

Shaw's Noise·Quieting Nozzles for Escape Pipes of 
Locomotives, Steamboats, etc. QUiets all the noise of 
high pressure escaping steam without any detriment 
whatever. T. Shaw, 915 Ridge Ave . ,  Philadelphia, Po.. 

For Solid Wrought Iron Beams, etc.,  see advertise
ment. Address Union Iron Mills, Pittsburgh. Pa., for 
Hthograph, etc. 

" Abbe " Bolt, Forging Machines, and " Palmer " 
Power Hammers; best produced. Prices greatly reduced . 
.Also sole builders Village and Town Combined Hand 
Fire Engines and Hose Carriages, $350. Send for circu
lars . Forsaith & Co .. Manchester, N. H. 

John T .  Noye & Son, BTIfalo, N .  Y . ,  are Manufactur
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers tn Dufour & Co . 's Bolting Cloth. 
Send for large illustrated catalogue .  

Removal.-Fitch & Meserole, Manufacturers o f  Elec
trical Apparatus, and Bradley's Patent Naked Wire He
liees, have removed to 40 Cortlandt St., N . Y. Experi
mental work. 
. Power & Foot Presses, Ferracute Co. , Bridgeton, N. J. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co . , Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing aud Buffing metals. 
E. Lyon & Co . ,  470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - other klnds Imitations and inferior. 
Cautlon.-Our name is stamped in full on all our best 
Standard Belting, Packing, aud Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack
ing Company, 37 and SS Park Row, N. Y. 

Steel Castings from one lb. to live thousand Ibs. In
valuable lor strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh. Pa. 

Help for the weak, nervous, and debilitated. Chronic 
and painful diseases cured without medicine. Pulver
macher's Electric Belts are the desideratum. Book, with 
full particulars, mailed free. Address Pulvermacher 
Galvl}nic Co . ,  292 Vine St . ,  Cincinnati, Ohio . 

Silver Solder and small Tubing. John Holland, Cln· 
cinnatl, Manufacturer of Gold Pens and Pencil Cases . 

Diamond Saws. J. Dickinson, 64 Nassau St. , N. Y. 
Patent Scroll and Band Saws. Best and cheapest in 

use . Cordesman, Egan & Co., Ctnclnnati, O .  
Best Glass Oilers. Cody & Ruthven, Cincinnati, O .  
Chester Steel Castings Co. make castings for heavy 

gearing, and Hydraulic Cylinders where great strength 
is required. See their advertisement, page 9£. 

For Boult's Paueling, Moulding, and Dovetailing Ma
chtne, and other wood·working machinery, address B .C .  
Machinery Co., Battle Creek. Mich. 

Hand FiN Engines, Lift and Force Pumps for lire 
and all ot.her purposes. Address Rumsey & Co. , Seneca 
Falls, N. Y . ,  U. S. A. 

Reliable information given on all subjects relating to 
Mechanics, HydrauliCS, PneumatiCS, Steam Engtnes, and 
BOilers, by A. F. Nagle, M .E., Providence. R. I. 

E. W. E.  is informed if you will send some 
more particulars, to make your meaning plainer, we 
will endeavor to answer the questiou concerning for
ging crank aX!les.-S. L. N. F. is luformed that we have 
already published so much on the "snake" question that 
we feared to bore our readers. We have received many 
letters on the subject, and every week adds to the num
ber.-C. B. R., W. D. Z., W. E. D. , and others.-For 
directions for making rubber stamps, see No. 13, vol. 
25, p. 203 (26).-0. R. is iuformed that Mr. Rose has not 
yet published such a work. The information you desire 

can be gained by reading the Nos. of the SCIENTIFIC 

I 

a small newspaper. .At the age of 18 he went to Phila- I the largest suspension bridge that is complet�d has a 
A.MErucAN containing the articles you are interested in. delphta, where he found employment with a watch· clear span of 1,057feet. 2. How much is the estimated 
-J, W. W.-Apply to a physician.-W. E. D. asks for a maker and afterwards with an engraver. His lirst in- cost of Brooklyn bridge? A. Between ten and twelve 
recipe to make eggs of Pharoah's serpents, and is re- vention was a machine for cutting the teeth of chrono- million dollars. 3. What Is considered the greatest en
ferred to vol. 34, No. 14, p. 218 (2).-E. L. R. is informed meter wheels. Afterward he constructed the astronom- gineering work (as completed) at the present day ? A .  
that w e  are not very favorably impressed with the de- ical clock, with compensating pendulum, now i n  the I t  would probably b e  impossible t o  name any single 
sign of his engine.-R. C. of Canada is informed that he State House. He constructed many other machines and work which conld be called the greatest in the opinion 
shonld use gearing in his machine in place of the lever. appliances, but these mentioned were considered suf- of everybody. 4. Is cold water pressure harder on a 
-So E.'s inquiries have already been answered.-To in· licient to give his name a place among " Men of Pro- boiler than an equal steam pressure? If so, why? A. 
quiry of J. D.  about balloons we refer him to p. 64, vol. gress . . .  Cold water pressure i s  often more injurious than steam 
32.-W. L. is informed that his calculation of his hay (13) I. L. B. asks : Can you tell me how to pressure, because with the former the boiler is not in 
press is correct. But he will not realize all the press- clean postage stamps for a collection? A. We must de- the condition which occurs in actual practice, so that, 
ure, in practice, as some will be required to overcome cline to publish recipes for cleaning-removing post- when it is heated, it may be better able to resist the 
friction of moving parts.-K. Bros. are informed that marks, etc.-postage stamps, as it will be obvious that strain. 
the question of grate bars can only be answered by th�m iuformation of this would be taken advantage of by un- (29) I. T. W. says : I am making a steam 
�elves: M��sure the water and coal used by each boiler principled persons to defraud the Government . The enlline cylinder 1 ,\ inch bore and 2� inches stroke. 
m a given lme.

, . ' gum may be removed by soaking in a large quantity of I What size boiler will it require ? A. See pp. 33 and 225, (1) M. M. C. says . I WIsh to make a num- water, and pressing between pieces of fllter paper-this vol. 33. 
b�r of wheels of sheet brass about 3 inches in dtameter will also remove most of the grease and other stains and (30) W. F. says : Will you inform me of the 
With a flange � inch wide turned over so as to be at tend to brighten the colors. mode of casting iron on to steel sO as to form a solid 
right angles to the web of the wheel. On one edge of (14) D F H k '  1 Wh t kind of steel weld? A. Perhaps some of our readers who have ex-
this 1Iange is to be ratchet teeth about rtr inch apart, and . 

"
. 

. as s .
.
- a perience can aid the correspondent.. 

on the face are to be figures stamped into the brass . 18 used for makmg shoe kmves ? A. Good cast steel. • 
Can I stamp out the teeth and 1lgnres and then turn the 2. Wh�t .oil is nsed for hardening? . A. Any animal oil. (�1) J. N. �sks : H?w m�ny feet of pIpe 
ftange over with rollers without impairing the uniform- Lard oil IS generally used. 3. How IS the temper drawn, heatmg surface will an upright boIler of the following 
ity of the teeth? A. It would be better to turn the and how low ? A. Till the bright surface assumes a red dimensions fu�ish economi�allY with an average of 5 
1Iange and then cnt the teeth with a wheel-cutting en- or copper color. Ibs. �team? �oller 5 �eet diameter, 151 2% liues 7 feet 
gine or some Jixture adapted to that purpose. If the (15) E. H. asks : What ought to be the size long, 3 feet 4 mches diam.eter of grate surface. Good 
ligures are marked before the teeth are cnt, there is no of a blower fastened on a 4 inches axle making 85 rev-

dra?ght. A. Such a boiler shonld evaporate 9 or 10 
danger of injuring by spreading of the metal with fig- olutions a minute, to produce 40 Ibs. of pressure, the cubIC

. 
feet 0: water �n hour. The arrangement of 11ues 

ure dies. 2. Can light brass articles be cast in iron chills diameter not exceeding 18" ? .A. We think it will be mentioned IS sometime.s advantage�us. bnt not always. 
successfnily? A. Use sand for casting small articles. i ' bl d th ' 111 d You could only determme the questIon, In your case, l>y necessary to use a pos bve ower, an e SIZe w e- experiment There is no standard for rating the power (2) W. M. asks : Is there anything that will pend on the quantity of air you wish to use. of boilers that is generally accepted by engineers. 
i�sure or give � steam-heated tar (gas tar) drying q�i- (16) D. B. K. asks if the bearing surface of (32) J. L. K. asks : 1. Is the Thomas steam tieil ? We find It necessary to return our small cham, two hardened globes of 25 feet diameter is greater than 
after tarring, into a steam chest in order to make It, two globes of 1 inch diameter? A. If the globes are wheel applicable to marine propulsion, and is it cheap
when cold, sn:ffi.ciently dry to handle. This is objec- perfectly hard they will only have a point in contact, er in construction than an ordinary engine ? A. We do 
tionable in view of cost, also detrimental to the appear- whatever their size. In practice, however, if one globe not discuss the merits of special manufactures in these 
ance of chain. A. We know of nothing. Perhaps was resting on the other, we think the bearing surface columns. 2. What power can I expect from a windmill 
some of our correspondents can give the desired infor- would be greatest for the large globe, whose sails (4) are 5 feet x 2 feet in what is generally de· 
mation. scribed as a stiff breeze? I cannot give you the pitch of 

(17) J. P. L. says : How can I compute the sails, but presnme that part is all right; it was made iQ 
(3) J. T. asks : 1. What kind of metal is thickness of iron or brass in a hollow sphere necessary London. England, and purchased from a ship wrecked 

best for what is called a buzz, such as is used for cutting to stand a given pressure per square inch, the pressure on this coast. A. See p. 241, vol. 32. 
the twisted part of augers ? What is the speed required to be applied within ?  A. Multiply the tenacity of the (33) J. L. says : Will you o-ive me the pro-for such a wheel ? A. If you have reference to what is mate 'al ' Ib . h d d' 'd th d t o-n m s. per square mc , an IVI e e pro uc cess for making rubber stamps? A. The rubber used called the " tit " or tip of the auger, it is done on a steel by the dia te of th h . .  h 
wheel running at high velocity, say from two to four 

me r e sp ere m mc es. for stamps may be either the pure gum (caoutchouc) or 
thousand per minute,dependent on the size of the wheel. (18) H. S. M. says :  1. The steam launch Ar- the sheet rubber, containing abont 3 per cent of nncom-
2. Have casehardened journal poxes ever been used for row has wagon top boiler with large ftat surfaces, which bined sulphur (not vulcanized rubber). In preparing 
a high speed with advantage? A. Yes. are stsyed with % inch iron bolts 3 inches between cen- the stamp the form !s lirst set up in clean type well oiled, 

ters; they are riveted into the shell in t11e usual manner. a retaining rim is set up about the face of the form, and 
(4) C. J. lVI. asks : 1. Is there a rule for fig- What is a safe load to use on stay bolts thus placed and a little thin cream of fine plaster of Paris worked in 

uring cone pnlleys? Is it necessary to know the dis- fastened,and what pressure is safe on �uch a boiler? A. with a fine camel's hair brush. When all air bubbles 
tance from center to center? If so, why ! A. C.  J. M. The data sent are rather incomplete,  bnt we think the have thus been excluded, the thicker plaster is run in 
will find his pulley queRtion fully explained in "Wrinkles pressure should not exceed 60 Ibs, 2. It has a screw 24 to the depth of abont three quarters of an inch, and the 
and Recipes." 2. I am building an engine, and I have inches in diameter and 38 inches pitch. It makes 200 monld allowed a sufficient length of time in which to 
two narrow rings with break joints on the piston head. turns per minute. The hull is 28 feet long, with a beam harden. The use of strong alum water in place of the 
Should they be turned the same size as the cylinder? of six feet She has a moderately " fine run." What is clean water used in mixing the plaster will give a much 
A. Turn the rings rather larger than the cylinder bore her probable speed? A. From 5 to 6 miles an hour. harder mould, but the plaster then is longer In harden.' 
and spring them in. 3. What kind of metal is best for (19) C P F A I '  h b ' ing. After thoronghly drying and baking, the mould is 
engines and pump rings ? How should the joints be . . . says :  • c alms t at y usmg placed in a frame of suitable size, the sheet of rubber 
made? A. For piston rings cast iron. For pump rings foot valves, 1st 28 feet, 2d 14 feet, 3d 7 feet, 4th 3� (about � inch thick) adjusted on its face, and the whole 
brass. feet, 5th 1% feet from pump, that water can be pumped put in a small screw clamp and heated slowly until the 

(5) C Y & C k h t 1 t by suction atmospheric pressure 54!4 feet, while B. rubber becomes sn:ffi.ciently softened to admit of being • .  O. as ow 0 copper p a e claims 33 feet Is the theoretical, 32 feet the practical 
iron castings. A. A cheap method of covering ar- limit of pumping water by suction. A. We think B. easily forced into the monld by tightening the screw. 
ticles of iron with a fllm of copper without the use has about the right idea. The subsequent vulcanization of the rubber may be ef-
of a battery is to clean them and immerse them in an fected by immersing it for a short time in a mixture of 
aciduiated solution of sulphate of copper, and clean by (20) A. D. H. says : I am running an en- 30 parts bisulphide of carbon and 1 chloride of sulphur, 
washing in water. The solution may consist of 3 Ibs. gine of an English make, the bore is 10 inches, stroke and then exposing in a room heated to 70° Fah. until all 
sulphate of copper dissolved, and add 2 liuid O"S. of 27 inches. What is the horse power? A. You do not the snlphide of carbon has volatilized. Immersion in a 
sulphnric acid. give sn:ffi.cient data. boiling solution of 9 ounces of caustic potassa in a gal· 

. • (21) J S B & Co ask ' Is there an wa Ion of water for a few minutes, and snbsequent wash. 
(6) J. E. B. asks for a reClpe for the manu- . . • . . • ' . y Y ing in clean water completes the process, and the form 

facture of parchment paper? A. Dip white unsized I that aIr could be p1ll"llied after be.mg �nce inhaled, or is then ready for mounting. If the rubber is sufficiently 
paper for half a minute in strong sulphuric acid, and conl� oxygen be con�ne� and admItted �nto a sm�ll cell softened, a very little pressure will cause it to copy the 
afterward in water containing a little ammonia. An· a.t WIll, SO as to su.�m hf� ? A. We thmk the dlffieul- monld perfectly without breaking it. This also answers 
other process is to plunge unsized paper for a few sec- ties to.be overcome m realizmg your plan, as we under I several other correspondents. 
onds into sulphuric acid diluted with half to a quarier 

I 

stand It, would be very great. • • 
its bulk of water and wash with weak ammonia. (22) P. J. K. asks for a formula to make • (34) H. C. asks for a reClpe for makmg seal-

. mg wax. A. For red wax take shellac 4 ozs. ,  melt and 
(7) W. H. asks : What is the best fertilizer rubber adhere to IrOn �r steeIr A: There are a number add l� ozs. Venice turpentine. Mix and add 3 ozs. ver-. . . .  of good cements for thIS purpose m the roarket, and we . 'I, • • for celery? A. Apply to some gardener.m your VlClmty. think it will be more satiSfactory for you to try some of millon: It �an be pour�d mto moulds �hI1e melted, or 

By what process could I extract gelatm from buffalo th rolled mto sticks after It has cooled a httle. 
hide or cow's hide ? A. See " gelatin " in Appleton's em. 

(35) N. A. B. says : 1. In the description of 
" Cyclopredia." (23) S. G. F. says, for the best way to con- a magneto-electric engine on p. 8, vol. 33, I read : " By a 

(8) W. T. W. & Co, ask for information struct a penstock and the most suitable size for furnish- suitable commutator, the currents circulating through 
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on emery wheels. After the axes are ground, a piece of we know nothing of the situation, we advise you to con- current, or the indnced ones? A. The battery current. 
wood is inserted in .tl1e eye to conveniently hold it, and suit an engineer. 2. Please tell me how to use the tangent galvanometer' 
then it is held upon a common emery wheel (made of (24) To B. E. T. we say that every connec- A. The tangent galvanometer of most recent construc
wood covered with leather and coated with glue and tiou between motor and machine requires some power to tion is composed of a compass dial live or six inches in 
emery). A similar wheel covered with a finer grade of drive it. The amount of loss in your case will depend diameter, having a line steel point in the center. Under
emery is used, and the finishing done on a still 11ner upon the fitting up of the gears, and any guess we conid neath the dial are placed coils, of insnlated copper wire 
wheel covered with liour of emery being used. Some make from the data sent wonid be of little value. of several capacities, designed to measure various cur-
axe makers use but one grade of wheel, and varnish the (25) H. E. E. says : We are using an engine rents, from those of great intensity with but little quan-
work to prevent rust. 9 x 20 that has been running from one to three days in tity, to those of great quantity with but little intensity. 

(9) R. S. R. says : I wish a recipe for mak- the week since 1861, with no repairs on the piston till The magnetic ne�dle which is supported on the li�e steel 
ing bird lime? A. The middle bark of the holly is last March, when the piston rings were so much worn point alluded to Is.composed of a nnm.ber of thm, ob-

th d ·  J d J I d b il d f 6 8 h . that had t . Wh fir t t ' th long steel plates, nveted upon a ftat rmg of aluminnm ga ere �n . une an u y an . 0  e or .or ours m we new ones pu m. en s pu III e and so trimmed as to form a perfectly circular disk. water untIl It becomes soft. I� IS then put �n a heap un- saving of steam was one half, but lately we find the ex- The average weight of the needle does not exceed 20 derground for jl or 3 wee�s ,  bemg watered if m:ces�ary, haust showing considerable leakage, so in taking out the grains. The coils are placed so that the current runs and left � ferment nntII it assumeS a m�Cllagmous piston I lind the rings worn out again. A. We could not parallel with the meridian of the needle. They are half state. It IS then pounded and knead�d .�tIl all r:fuse answer delinitely without knowing more particulars. an inch or more wider than the diameter of the disk. matter is worked out. To p;eserve It, It IS kept m an It was probable that the cylinder needs reboring. Allow- The intensity of currents, as measured by the tangent 
earthen vessel and covered WIth water. ing it to rust is very bad practice, and assists the wear galvanometer, is proportional to the tangents of the 

(10) J. G. asks : What is the Banting sys- of the rings. Yon should use sufficient oil to prevent a�les of deliection-thns : let an electric current be 
tem of reducing liesh ? A. Mr. Banting reduced his this action, moving the piston slightly if the engine Is sent through the galvanometer coil, whose directive 
weight by leaving off eating plain bread, potatoes, fat not used for several days. force is precisely equal to that manifested by the terres
meats, pastry, sweets, salmon, pork, and veal, and re· (26) H. E. H. asks : Will you inform me of trial magnetism, and the needle, before at rest upon the 
stricting his diet to 11sh, corn beef and mutton, toasted a correct rule for finding the proper sizes of boilers for meridian, will be deliected 45° ; double the current pass
bread or crackers, and fruit. He drank nothing with different sizes of steam engines ?  A. You will find some ing throngh the coil and the needle will cut 63° 30' ; 
milk or sugar in it, no wine but claret, and no beer. notes relating to the subject on p. 225, vol. 32. with threefold the intensity of current the deliection 

Will the cistern water from houses on which pigeons (27) J. R. P. says : In a work entitled the will be 71° 34' ; with fourfold, 76°,  etc.,  according to the 
light, after being passed through sand and charcoal, re- law of natural tangents. For measuring resistance, 
tain any disagreeable odor, or be injured in any way? " Electrical Theory of the Universe," I find the follow- etc.,  of lines, a set of resistance coils is used in connec
A. No. ing: Immerse the prime conductor of a galvanic battery tion with the instrument. 3. As the Camacho electro-in a pint of water, and it will be converted into two magnet:1i.evelopes so mnch power with a comparatively (11) P. B. asks : Will the water rise in a thousand pints of its constituent gases, oxygen and hy- weak current, will it not produce proportionally powertube or vacuum 4 or 6 inches in diameter as well as 2 drogen; now insert the Bame conductor into these gases, fnl induced currents? A. Yes, under some circum
inches? A. Yes. and it will be contracted back to one pint of water. stances. 4. I purpose making the positive pole for ses-

(12) F. L. asks : Who is Mr. Joseph Saxton Now if this change could be done quick enongh, and quioxide of iron battery in the form of a carbon cell, 
whose name appears as one of " Our Men of Progress'" not cost too much, wonld It not be a good motor for 10- made as described on p. 129 SCIENCE REOORD for 1875, 
A. Joseph Saxton was born at Huntington, Pa. ,  March comotives and other machines? A. Certainly, if. containing a quantity of the sesqnioxide; or in the form 
22, 1779, died in Wl!shington, D. C . ,  October 26, 1873. (28) W. H. M. asks : 1 .  What is the longest of a cylinder composed of coarsely pulverized coke and 
In his youth he constructed a printing press and Issued span of suspension bridge in the world? A. We believe sesqnioxide made similarly to the coke-manganese pole 
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described on p. 221. SCIENCE RECORD for 1876. Will can possibly PMS up the smokestack. I have �een this Aqnarinm. Paen & Sexton . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.595 Lifting jack. J. P .  McGrew . . . . . . . . . . . . . . . . . . . . . . . . .  192,651 
both arrangements work. and which will be the better? tested and know it to be a perfect cnre. Axle box covers, G. S . Winslow . . . . . . . . . . . . . . . . . . . .  192,667 Lightning rod, C . H. Smith . . . . . . . . . . . . . . . . .  192.628, 192.718 
A. ThQ latter will have the least internal resistance, (45) B. R. 

T. asks how to make printer's Bag holder. M . P. Moule . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.652 Lock. E. Wike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.724 
but will not be a very constant form 5 Is there any Bale tie. F . M .  Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,730 Loci'. L . H .  Sholder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.661 . . . rollers. and moulds for the same. A. The roller mould Baling cotton press. P. C. Ingersoll . . . . . . . . . . . . . . . .  192.762 Lock. F. J. KimbalL . . . . . . . . . . . . . . . . . . . . . . . . . . 192.767, 192.768 alloy t�at expands when cooled. and contracts when may be a brass. zinc, or tin tube of the size required. Band machine. M, Blakey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.615 Locomotive. J. E. Wooten . . . . . . . . . . . . . . . . . . . . . . . . .  192.725 heated . A. No; but a few of the metals or >:Iloys. as Oil 't  th ' 'd b f . th 't" t Barr 1 he d M L Th 192 664 Loom L J K I ( )  7 78' 7 78 those of antimouy and bismuth. have the property of . 1 0:' . e IllSI e e or� p�urmg e composl lOn III 0 e a . . .  ompson. . . . . . . . . . .. . . . . . . . . . . . . , • . . now es r . . . . . . . . . . . . . . . . . . . . . . . . . -, • 5 

expandine< considerably at the moment of solidification I� . . ThIS IS t� prevent stlCkmg. For the roller compo- Bath apparatus. H .  J . Bailey . . . . . . . . . . . . . . . . . . . . . . .  192.728 Loom. J . ltothweli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,659 
. 0  . • •  • I sltIOn to use m summer take good glue. prepare as for Bed bottom. S . H. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . .  192,790 Loom shuttles. J . Hamilton . . . . . . . . . . . . . . . . . . . . . . . .  192,692 

from fUSIOn, owmg to thelf tendency to crystahze. gluing wood work. and add about twice the quantity of Bed, cabinet. Green & Williamson . . . . . . . . . . . . . . . . . . 192.(;21 Loom. shuttle box, Hickey & Miles . . . . . . . . . . . . . . . .  192,580 
(36) W. A. , of Montreal, asks for the recipe good 

"
molasses. and boil together for a short t �me. say an 

Bedstead. C. Pabst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,711 Lumber. W .  E . Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,673 

for starch polish. or " coucentrated starch." so-called? I hour or two. then pour in the mould. If too soft when 
Bee hive. D. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,605 MlllstonQs. Moir & Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,707 
Binder, W . H. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,791 Mower. A . H. Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.627 

A. We do not know its exact composition. bnt think it it gets cold. remelt and add more glue. Blowers. C . Hammelmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.623 1. Nut lock. Collins & Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.636 
is simply starch with a little grape sugar and paraffiu. (46) J. E. asks for a recipe to make black Bobbin holder. etc . ,  Nealon & Higgins . . . . . . . . . . . . .  192.655 Nut lock, J. W. Eaton . . . . . . . . .  . . . .  . . . . .  . . . . . . . . . . .  192.620 

(37) L. ,\V. H. says : I want some method ink. and is referred to reply to T. C. (54) p. 76. No. 5. 
Boiler and superheater. S.  N. Carvalho . . . . . . . . . . . .  192,678 1 Nut lock, J. Hollingsworth . . . . . . . . . . . .  " . . . . . . . . . . . .  192,625 
Boiler cleaner. T . Craney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.741 Oil can. G.  T . Hunsaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.581 

of preserving belts. I was told by an engineer to paint present volume. Boiler flue scraper, G. H. Noyes . . . . . . . . . . . . . . . . . . . .  192,786 Oil well tubing, J . C . Dickey . . . . . . . . . . . . . . . . . . . . . .  192.6l9 
th�m ,;ith printer's black ink • . Pleas: let �e know if (47) J. A. H. is informed that we know no- Boiler, R . C. Duchesue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.685 Ore mill. H. K. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.747 
thIS ":111 damage belt� that are

.
Ill motIO.n d�lly? A. A thiug of the opportunities for his business in Japan. Book. parcel handle. G. Havell (r) . . . . . . . . . . . . . .  . 7,778 Ore stamp. T. A. Cochrane . . . . . . . . . . . . . . . . . . . . . . . . .  1 92,567 

very httle purc lard 011 or neat s f.oot 011 WIll �r�serve We doubt if employment could be secured there that Boot, J. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  192.780 Organ, reed, Koeber & Sheridan . . . . . . . . . . . . . . . . . . . .  192.583 
belt3 and prevent th�m from crackmg. Castor 0.11 IS a�so would pay better than here. 

Boot-burnishing machine, J. W. Dodge . . . . . . . . . . . .  192.573 Ornamenting wood. O. Barwolff . . . . . . . . . . . . . . . . . . . . . 192,558 
uscd. but too much IS worse than none. Daubmg With Boot machine. J. Kimball . . . . . . . . . . . . . . . . .  . .  . . . . . .  192.582 Packing, J. R. Cross (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,772 
printing ink is not recommended. (48) W. J. asks : Have any detailed draw- Boot sole edges, A . Bolling . . . . . . . . . . . . . . . . . . . . . . . . . .  192.616 Packing. A. J. Stevens (r) . . . . . . . . . . . . .  . . . . . . . .  . . . . .  7.781 

iugs of the Brayton gas engine been published? A. In Boot-trimming machine, B .  F. Leon . . . . . . . . . . . . . . .  192,585 Pen holder tiP. E. W. Giles . . . . . . . . . . . . . . . . . . . . . . .  192,754 (38) R. B. G. says : I have a 12 x 24 inch No. 20. Vol. 34. and No. 2. vol. 36 of the SCIENTIFIC 
Box for collars, Green & Tifft . . . . . . . . . . . . . . . . . . . . . .  192,756 Pen. stencil. H. M. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.626 

engine. nearly new. runs 80 revolutions per minute,with AMERICAN, and in Nos . 24 and 58 of the SCIENTIFIC 
Brick kiln, 'V. T. Ohristy . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,634 Pencil sharpener, E. W. Frost . . . . . . . . . . . . . . . . . . . . . .  192.752 

which I wish to drive 2 pair 42 inch and 1 pair 30 inch Brick machine. T. James . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,763 Pianos. music retainer. J. P. Molitor . . . . . . . . . . . . . . 192.591 
burrs. �fy boiler is 42 inch x 26 feet, with two 16 inch A,.>1ERICAN SUPPLEMENT. you will find cuts and descrip- Brush maChine, J. L. Whiting . . . . . . . . . . . . . . . . . . . . . .  192,802 Picker teeth, R . Aldrich . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,669 
flues. Is this boiler capacity sufficient? Give me the tions that will give you the information. Buggy top, J. H. & J!] .  M. Keller . . . . . . . . . . . . . . . . . .  192,650 Piston. L. Richner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,715 

best plan to construct the furnace to give good draught (49) B. K. asks : ,\Yhat is the best solution . Bung extractor. W. J . Wademan . . . . . . . . . . . . . . . . . . . 192,721 Plow. etc., Werten�erger & Alniss . . . . . . . . . . . . . . .  192.800 

and to economize fuel How much of the boiler shell for tcmpering coalpicks ? What is used for tempe 'ng 
i Burglar alarm. J. K . Johnston . . . . . . . . . . . . . . . . . . . . . .  192,69S Plow bflghtener, Mmor & Woolverton . . . . . . . . . . . . . 192.708 

. rI I Button. S. W. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,613 Plow clevis, W. S .  Wier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,608 
should be exposed to the fiames? What should be the dies and knives, and how is it done? Which is thc best Canal boats, N. M. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . 191,606 Pocket book. D. M. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.714 
size of an iron chimney. and how high? A. The boiler method to straighten a horse's boof ? A. Vol. 31 of the Candle. P. R . Gottstein (r) . . . . . . . . . . . .  . . . . . . . . . .  7.777 Pocket. W .  M. BlUme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.732 
will be large enough in all probability. As to mode of SOIENTIFIC AMERIOAN contains about a dozen good ar- Canning fruits. W . A. Wicks . . . . . . . . . . . . . . . . . . . . . . . . 192,803 Printing presses. T. J. Mayall (r). . . . . . . . . . . . . . . . . . . . 7,786 
settiug. see p. 339. vol. 33. ' ticles on hardening aud tempering to whiCh reference is Capstan, etc .• Churchill & Champlain . . . . . . . . . . . . . .  192.738 Projectile. T. C . Backus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.670 

(39) ,0. M. asks how to make a bichromate made. No two experts iu hardening and tempering use Car brake. J .  Tarr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.719 Propeller. W. J. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.563 
precisely the same solutions or manipulate the tools to Car bumper. S .  M. Cummings . . . . . . . . . . . . . . . . . . . . . . .  192,070 Pulley, band, C . R. Bushmell . . . . . . . . . . . . . . . . . . . . . . 192.&.2 

of potash battery? A. The carbon battery usually con
sists of a glass jar having withiu it a cup of porous. un
glazed porcelaiu. The annular space betwecn the sides 
of the vessels is filled with water slightly acidulated 
with oil of vitriol, and contains a sheet of zinc shaped 
so as to conform to the curve of the inner cUP. which it 
nearly surrouuds. A stick or prism of gas carbon is 
placed iu the porous cuP. and surrounded with a Iluid 
made by adding strong sulphuric acid to a saturated so
lution of potassium dichromate until the re.d chromic 
acid just begins to separate in fiakes. and then just 
enough water to redissolve the precipitate. The pro
portious of the several ingredients in this mixture should 
be about as follows : To 10 ozs. of potassium dichro
mate in a gallon of water. add 1 piut of strong oil of 
vitriol. 

Please give me a recipe for polishing shells ? A. See 
answer to H. C . •  p. 43. vol. 37. 

(40) W. M. asks how to magnetize iron ? 
A. Soft iron will not retain maguetism so as to become 
permanently magnetic. Whcn a box of if!m is sur
rounded by a coil of insulated wire (wrapped tight about 
it) through which a battery curre"t is passing. the iron 
becomes a strong magnet. As soon, however, as the 
electric current is interrupted. the iron loses its mag
netism and resumes its passive condition. You should 
consult some elementary treatise OU electricity aud 
maguetism or natural philosophy (physics). The best 
of thcse works may be consulted at the Astor Library. 

(41) W. M. U. , of Oork. Ireland, asks : 1 .  
llow i s  brown bronze o n  gas chandeliers and fittings 
done? A. Vinegar half a piut. copper sulphate 3 ozs. ; 
hydrochloric acid 3 ozs. .  ammonium chloride 2 ozs . •  
alum J.2 oz. Dissolve the salts, reduced t o  a fine pow
der, in the vinegar and acids with the aid of heat. and 
apply to the brass warm. 2. Make a paste of 2 ozs. 
each of verdigris and vermilion. 5 OZ8. each of alum and 
sal ammoniac (all in fine powder), and vinegar. Heat 
the paste, and spread it on the cleaned work previously 
warmed. The addition of a little sulphate of copper in
clines the color to chestnut brown. and borax to yellow
ish brown. 3. Use the following bron" powder with 
an oil size : Coppor filings 10"0 parts. carbonate of soda 
60 parts; fuse. cool. powder. add 15 parts of copper fil
ings, mix, heat to whiteness for 20 minutes, cool; pow .. 
dcr, wash and dry. 2. How is black bronze done ? A. 
Dip the work bright in nitric acid. quickly rinse with 
plenty of water. and place in the following mixture un
til it turns black: Hydrochloric acid 12 lbs .• sulphate of 
iron l ib .• pure white arsenic (arsenions acid) 1 lb. It is 
then taken out. riused with clean water. and dried in 
sawdust. and polished wiLh black lead. and lacquered 
with a green lacquer made as follows : 1 gallon of wood 
naphtha (methylic spirit), 5 OZ8. shellac. 4 ozs. gum san
darac. 1 oz. gum elimi; place in a tin fiask and expose to 
a gentle heat for a day or two. Then strain off. add 
a half gallon of spirit. and treat as before. Finally dis
solve in the li�uor 6 ozs. of turmeric aud 1 of gum gam
boge. 3. Can brass before pouring be colored by placing 
anything on it so as to give it when turned in the lathe a 
rich color like straw ? A. If we understand you. no. 
Yellow brass contains a larger proportion of zinc. 

be tempered in the same manner. Each one would prob- Car coupling. G. M. McMahan . . . . . . . . . . . . . . . . . . . . . . .  192.776 Pump reel, �. C . Brawley . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,567 

ably claim their process as the best. Conditions are Car couplmg. C. D. Norman . . . . . . . . . . . . . . . . . . . . . . . .  192,710 Pump rod, Glffor� & Abell . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.690 

such. as regards quality of steel. hardening. etc . • that it 
Car fare box. L . . WOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,805 Pump .valve, N .. S .  Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,6.13 
Car mover, D. PlOrce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,713 Punchmg machme. M. Gluck . . . . . . . . . . . . . . . . . . . . . . .  192.646 

is impossible to give the best solutions or the best Car spring, J. Ludlum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.703 Railway gate, E. W. Moyer . . . . . . . . . . . . . . . . . . . . . . . 192,706 
methods. In reply to the last question our correspon- i Car, A . A. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,808 Refining liquors, G. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,635 
dent had better consult a farrier. Car., J. B. Slawson (r) . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  7,780 Refrigerator. I,. B .  Woolfolk . . . . . . . . . . . . . . . . . . . . . .  192,806 

MINERALS, ETC.-Specimens have been re- Cars. G. E. Noyes . . .  
,' ; . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  192,785 Hegister. A. Shedlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.792 

. Carpet stretcher, L. ,' . Rivers . . . . . . . . . . . . . . . . . . . . .  192,599 Revenue guard. etc .• F. I. Howe . . . . . . . . . . . . . . . . . . . 192.649 
ceived from the following correspondents, and Carriage curtain fastener, H. P . Elston . . . . . . . . . . . .  192.748 Road scraper, A. Thompson . . . . . . . . . . . . . . . . . . . . . . . . 192,7ZO 
examined. with the result stated : Cartr�dge. D .  E. Williams (r) . . . . . . . . . . . . . . . . . . . . . . . .  7,783 Rock-boring machine. H. N. Penrice . . . . . . . . . . . . . .  192,738 

Cartndge, J. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,676 Sash balance, W. Cashner . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,680 
S. M. S.-The scale consists prinCipally of carbonate 

and sulphate of lime. some carbonate of iron. and a 
little alumina and silica. There is nothing in it of a 
poisonous nature. The mineral matter forming the 
scale is most readily precipitated from the water by boil
ing. Allow the water to settle and siphon off from the 
sediment.-W. P. C.-It is flint.-M. C.-It is an earth 
or soil containing a large quantity of carbonaceous mat
ter apparently of animal origin. Earth of a similar na
ture is often found in the caves of guano districts. The 
percentage of ammoniacal salts is very small. but it 
cOLtains enough of the phosphates to be of some value 
as a fertilizer.-T. W.-It is not plumbago. but a shale 
of little value. It may pay you to look deeper.-B. F. 
G.-Nos. 1 and 4 are not trap rock. but a limestone con
taining garnets and idocrase -a compound of lime. iron. 
alumina, and silica. Nos. 2 and ' 3 contain copper.-H. 
W. K.-We cannot lind your box of minerals. 

COMMUNICATIONS RECEIVED, 
The Editor of the SCIENTIFIC AMERICAN acknowledges . 

with much pleasure. the receipt of origiual papers aud 
contributions upon the following subjects : 

On Darwin and Others on Creation. By Dr. H. D. T. 
Ou Determining the Proportious of Gear Teeth. By 

O. E. M. 
Ou Hydraulic Cements, Stone. etc. By --. 
On Geometrical Problem and Instrument. By W. 

G. B. 
Also inquiries and answers from the following: 

D . L. H.-H. W. K.--.T. S. A. B.-G. R. C.-W. C. L. 
--.T. M. 

HINTS TO CORRESPONDENTS. 

Chain coupling. J. C. Dillon . . . . . . . . . . . . . . . . . . . . . . . . . 192,639 Sash fastener, H. P. Andrews . . . . . . . . . . . . . . . . . . . . . . 192,614 
Chair. J. R. Brumby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.674 Saw guide. W. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,683 
Churu, L. Budahl. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.675 Saw mill dog, H. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,795 
Coal breakers. S . Broadbent . . . . . . . . . . . . . . . . .  192.733. 192,734 Saw mills, H. Gawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.576 
Coal elevator. J . A. Woodward . . . . . . . . . . . . . . . . . .  192,610 Saw. pulley. J. H. Hobson . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,695 
Cock and valve. J . Powell . . . . . . . . . . . . . . . . . . . . . . . . . .  192.658 Sawing machine. J!' . Millward . . . . . . . . . . . . . . . . . . . . . . . 192,810 
Coffee pot. R. L .  Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,593 Sawing machine. F.  Eisendick . . . . . . . . . . . . . . . . . . . . . .  192.986 
ColOring fruits. Lecourt & Guillemare . . . . . . . . . . . . . 192.771 Sawin,;r machine. J. W. Pemiey . . . . . . . . . . . . . . . . . . .  192.597 
Core box. Aikin & Drum :uond . . . . . . . . . . . . . . . . . . . . . .  192,556 Scales, R . Ehmer. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  192.574 
Core box. J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,657 Screw machine, Stiff & Bowen . . . . . . . . . . . . . . . . . . . . . .  192.796 
Corn planter. Christrup & Schueider . . . . . . . . . . . . . . .  192,737 Seal, E. J . Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,735 
Corn planter. M. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,757 Sewing machine. J. Blasius . . . . . . . . . . . . . . . . . . . . . . . . .  192.731 
Corn planter. F. A. & J. W. Hartnagel . . . . . , . . . . . . .  192.694 SewIng machiue, Corbett & Hadlow . . . . . . . . . . . . . . . .  192,568 
Corn planter. C. Woods. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  192,612 Sheep wash, W. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.587 
Corset. Bale & Goldborg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,729 Sheet metal vessel handle, �' G. Niedringhaus et a! 192,784 
Corset. L. C. Warner (r) . . . : . . . . . . . . . . . . . . . . . . . . . . . . .  7,782 Shirt. M. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,794 
Crucibles, R. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.604 Show case, W. Shockley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,717 
Cut-off and flIter. J. Hoover . . . . . . . . . . . . . . . . . . . . . . . . 192,696 Skate, O. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.643 
Dental plugger. R. B, Donaldson . . . . . . . . . . . . . . . . . . .  192,746 Skiving machine. W. S. Fitzgerald . . . . . . . . . . . . . . . . .  192,645 
Dentist's chair. E. Burritt . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,809 Soldering tool. L. Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,743 
Desk. Durant & Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,M1 Spoke socket, J. P. Parkhurst . . . . . . . . . . . . . . . . . . . . . .  192,596 
Digger. etc., M. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.697 Stable scuttle. W . M .  Watkins . . . . . . . . . . . . . . . . . . . . . 192,722 
Dish rack. Bowden & Stewart . . . . . . . . . . . . . . . . . . . . . . .  192,560 Steam and water cock. Guild & I,ewis . . . . . . . . . . . . . 192.622 
Door spring. L. P. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . 192,602 Steam radiator. R. S .  Gillespie . . . . . . . . . . . . . . . . . . . . .  192,755 
Drawing frames, J. B. Clarke . . . . . . . . . . . . . . . . . . . . . . . 192.682 Stopcock. etc . •  J . G. Murdock . . . . . . . . . . . . . . . . . . . . . . 192,654 
Electrode, G . M. Schweig . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.601 Stopcock. R. Lapham . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  192,584 
Engines, W. R. Comings . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,637 Stove. F. A. & A . B. I,yman . . . . . . . . . . . . . . . . . . . . . . . . 192,589 
Fabrics. M. Jouasson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,766 Stove. E .  L. Matteson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,774 
Fan, C . . Krauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  192.700 Stove. J. D. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,783 
Faucet. A. Luhrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,588 Stoves. O . F. Stedman . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  192.629 
Feathers. C . W .  Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,594 Stove, grate. J. H .  Mearns . . . . . . . . . . . . . . . . . . . . . . . . . . 192.777 
Fence. A. A. McAllister . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.709 Telegraph signal. L. B. Firman . . . . . . . . . . . . . . . . . . . . .  192,644 
Fence barb, ,\\., . Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,736 Ticket machine, H. Van Geasen . . . . . . . . . . . . . . . . . .  192,798 
Fence, fiood . W. H. Johnson . . . . . . . . . . . . . . . . . . . . . . .  192.165 Tobacco label. G. W. yerby . . . . . . . . . . . . . . . . . . . . . . . . . 192.726 
Fence. iron. M. G. Freeman (r) . . . . .  " . . . . . . . . . . . . . .  7.775 Tobacco cutter. C. F. Harlow . . . . . . . . . . . . . . . . . . . . . . .  192,579 
Fence post. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,779 Tobacco safe. L. C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . 192.712 
Fences. post. Morgan & Landers . . . . . . . . . . . . . . . . . . .  192,592 Toilet screen, E. S .  Lathrop . . . . . . . . . . . . . . . . . . . . . . 192.701 
Filter, J. Foley . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  192,750 Tonsorial compound, W. Clark . . . . . . . . . . . . . . . . . . . . 192.565 

We renew our request that correspondents. in referring Fire arm: G. F. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,749 Toy. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.689 

to former answers or articles. will be kind enough to Fire escape. W. Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,758 Turbine wheel, A. R. Guilder . . . . . . . . . . . . . . . . . . . . . . . 192,691 
name the date of the paper and the page. or the number Fire escape. S. H. Harrington . .  . . . . .  . .  . . . . . . . . . . . .  192.693 1 Turbine wheel. E. M. Hale . . . . . . . . . . . . . . . . . . . . . . .  " 192,648 
of the question. Fire escape, Michie & Williams . . . . . . . . . . . . . . . . . . . . .  192.778 Umtrella tip. E. Croft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,638 

Correspondents whose inqUIries fail to appear should Fire irons. B. H. Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.618 Vase holder, C . Heckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.761 
Fire places. G. W. M oore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,782 Vehicle axle box. I. N .  Camp . . . . . . . . . . . . . . . . . . . . . . .  192,677 

repeat them. If not then published. they may conclude Fish scrap. L. R. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,74Q Vehicle hub. C. J. Valentine . . . . . . . . . . . . . . . . . . . . . . . . 192,799 
that, for good reasons. the Editor declines them. The Fluting machines. H. Albrecht . . . . . . . . . . . . . . . . . . . .  192,632 Ventilating bung, L. H. Lesser . . . . . . . . . . . . . . . . . . . . 192.702 
address of the writer should always be given. lfly trap. J. '{' . Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,578 Ventilator, A. Barnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.657 

Inquiries relating to patents. or to the pateutabil ity Forks. L. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.80] Ventilator, T. M. Foster . . . . . . . . . . . . . . . . . . . .  . .  . . . .  192.688 
of inventions. assignments. etc .• will not be published Gate. L . Dickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.745 Volute motor spring. D. Carter . . . . . . . . . . . . . . . . . . . . .  192,564 
here. All such questions. when initials only are given. Gearing, E. Parker � . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 192,656 Wagon bed, W. J. Kinsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.699 
are thrown into the waste basket as it would fill half of 

I 

Glass, ornamenting. C. J. Cartisser . . . .  " . . . . . . . . . . .  192,679 W

. 

agon end gate rod, J .  Genzly . . . . . . . . . . . . . . . . . . . . . 11!2,753 

our paper to print them all' but �e geuerally take pleas- Glassware. C. L. Kuecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19'J.769 Wagon seat spring, T. Thompson . . . . . . . . . . . . . . . . . .  192,�97 

ure in answering briefiy by'mail. if the writer's address Globe. E. G. Durant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,54C �;agon sp�ng. A . W. McKown. . . . . . . . . . . . . .  . . . .  192,775 
. . . .  Grain, band. F. Peteler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,789 i\ ash basm, C. E. Yvelm . . .  . . . . . . . . . . . . . . . . .  . . . . .  192.807 18 gIven. Grain binder, Gammon, Dixon, & Steward . . . . . . . .  192,575 Washing machine, S .  Needles . . . . . . . . . . . . . . . . . . . . . . .  192,705 

Hundreds of inquiries analo�ous to the following- are Grain binder. J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . . .  192,603 water closet valve, S . Eckert . . . . . . . . . . . . . . . . . . . . . . .  1 92,642 
are sent :  " Who publishes books on steam boilers ? Grain elevator. J. A. Woodward . . . . . . . . . . . . . . . . . . . .  192,611 Water wheel, J. J .  Bourgeois . . . . . . . . . . . . . . . . . . . . . . .  192,671 
Who publishes a book on construction and running of Grate bar. A. O. Denio . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 192,744 Weaving shuttle. W. L. Gilbert. (re-issue) . . . . . . .  7.776 
steam engines?" All such personal inquiries are printed, Grate bar. H. W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,630 Whiffletree. C . D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.662 

(42) 1. H. P. asks : What will remove the as will be observed in the column of " Business and Grindstone, A. O. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . .  192,781 WhiP. O .  Breckenridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.617 
stain of sugar of lead from lime ?  A. Try a little Boda Persollal." which i' -

specially set apart for that pur- Gun, spring. J. L. Follett . . . . . . . . . . . . . . . . . . . . . . . . . . . 19�,751 Windmill, W . G. Alexander . . . . . . . . . . . . . . . . . . . . . . . . 192,668 
water (carbonic acid water) . If this does not answer pose, subject to the charge mentioned at the head of Harrow. A. J. Upham . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . .  192,�7 W:ndmill, W. Peck . . . . . . . . . . . . . . . .

.
. . . . . . . . . . . . . . .  192.787 

use oil of vitriol diluted with about 50 parts of water. that column. Almost any desired information can in Harrow. etc . ,  J. L. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . .  192, '4? W�ndmlll, Rhoades. e� a! : . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.598 
Sh euld imitatiou black walnu, paper wainscot be sized ' . . .  Harvesters, E. Cheney . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . .  · 192,68 , Wmdow bracket. J. E .  Z,mmerman . . . . . . . . . . . . . . .  192,727 

thiS way be expedItlOusly obtamed. Hats, N. A. Baldwin (r) . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  7.771 Window shade roller. J. R. Smyth . . . . . . . . . . . . . . . . 192.663 before beiug varnished? If so. what is the preparation 
for sizing. and what is the best varnish? A. Yes ; use a Hay rack. C . Williams . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  192.804 Window washer, G. G. Clark . . . . . . . . . . . . . . . . . . . . . . . .  192,566 

OFFICIAL. Heating apparatus, W. Bliss . . . . . . . . . . . . . . . . . . . . . . . .  192,559 Wire stretcher. W. Z .  Dafoe . . . . . . . . . . . . . . . . . . . . . .  192.572 
thin glue waWr. and when perfectly dried varnish WIth Hoe. M. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,764 Wood boring machine. J .  D. r;hoots . . . . . . . . . . . . . . . .  192,793 
copal. 

Hog cholera compound, R. E . & T. M. Madison . . 192.590 Wringer roll, J. Greacen, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  192,577 
What can be done to cleanse for domestic use iron I N 0 E X 0 F I N V E N T I O N  S Hog elevator. G. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . 192.723 Yarn m:1chine, J .  Cumnock . . . . . . . . . . . . . . . . . . . . . . . . . 192.571 

vessels in which sulphur has bee l melted? The sul- FOR WHICH Horse power, T. E . Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 192.631 
DESIGNS PATENTED. phur seems to have combined with the iron by incrusta- Horseshoe nuil blanks. Wheeler & Coy . . . . . . . . . . . .  192.665 

tion. A. Boil in the vessels for some time strong aque- Letters Patent oC the United States were Horseshoe nail machine. Wheeler, Loring. & Coy 1 92,666 10,(l19.-PENDENT GAS FIXTURES.-C . Baker, Philadel. 
ous solutions of caustic s eda or potassa; thcn wash Granted in the Week Ending Ice cream freezer, O. Dexter. Jr . . . . . . . . . . . . . . . . . . . .  192,684 phia. Pa . 
with jllenty of clean water aud SCour with sand. Ice cutter, M. H . Winebrener . . . . . . . . . . . . . . . . . . . . . . .  192.609 10,080 and 10,081.-GASALIERS.-R. C. Baker, Philadel-

July 3, 1877, Inks. C .  Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.739 phia. Pa.  
(43) S. S. T. asks how to make the lightest AND EACH BEARING THAT DATE. Inking, A. E . Hix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,624 10.OS2.-CASSIMERES .-F. S. Bosworth, Providence. R. ! .  

gas possible from coal. such as would b e  most suitable Iron. winding, A. J. Moxham . . . . . . . . . . . . . . . . . . . . . . .  192,653 10,083.-EMBROIDERY PATTER".-E . Crisand, New Ha-
to inllate a balloon? A. Use a hard coal and work the [Those marked (r) are reissued patents·l Iron ware, F. G. & W. F. Niedflnghaus (r) . . . . . . . . .  7,779 . ven. Conn. 
charge at a high temperature and longer than usual. Ironing board, T. Ellison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.687 ' 10.084.-HEATING STOVES.-J. A . Lawson, Troy, N. Y. 
The gas should be well washed and purified. Peat gives 

A complete copy of any patent in the annexed lisl . Ironing table. H . Littlefield . . . . . . . . . . . . . . . . . . . . . . . . . 192.772 10.085.-LIQUOR FLASKS . -E .  R. Lilienthal. San �'ran-

a lighter gas than coal. Including both the specifications and drawings. will be Jar holder, T. & H. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . 192,760 cisco. Cal . 
furnished from this office for one dollar. In ordering. Knapsack fire engine, J. W. Douglas (r). . . .  . . . . . . .  7,774 10.086 ;""MATCH SAFES.-W. H. Matthai. Baltimore. Md. 

(44) M. M. says. in answer to O. R . •  if he Knife. F .  Schwatka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,660 10.087.-CASSIMERES.-W. B. Weeden, Providence, R. I. 
will so arrange his fine that the smoke from his boiler 

please state the number and date of the patent desired. Knife, corn, W. Millspaugh . . . . . . . • . . . . . . . . . . . . . . . .  192,704 10,OS8 .--:MoNu,rENT .-A. M. Buchanan. Moberly. Mo. 

will pass vertically downward into a small chamber of 3 and remit to Munn & Co. , 37 Park Row, New York city. Knob. metal, Lewis & Lampson . . . . . . . . . . . . . . . . . . .  192,586 1 0,089 . -CASSIMERE S . -O .  F. Chase. Thompson, Conn. 
Knobs. J. W. Haines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,759 10.090.-0IL STOVES.-W. Hailes and J. Gray. Albany, 

or 4 times the sectional area of his smoke flue. and from N Y 
that chamber pass into the smoke Ilue. very few sparks Adhesive substance. Long & Drake . . . . . . . . . . . . . . . .  192,773 Lamp, J. Dillen (r) . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.773 . •  ---

Advertislng seat,etc .• Lacomme, Marvllle, & Giron 192,770 Lamp support, R. H. Ryan . . . . . . . . . . . . . . . . . . . . . . . .  192.600 [A copy of any one of the above patents may be had by 
will ever rise. If he will keep the floor of this receiv- Animal stocks. Bowman & Irving . . . . . . . . . . . . . . . . . . .  192,672 Lamps. L . W .  P. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.647 remitting one dollar to MU,,"N & Co . ,  37 Park Row. New 
ing chamber Ilooded with water. neither sparks nor dirt Animal trap. F. Cowan . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.569 Lard. T. H. Rosser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.716 York City.] 
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AUGUST I I ,  1 877.] j'titutifit �mtri tau. 
PATENTS at AUCTION. 

In8i(le Pag'e, each insertion .. .. .  i)'f5 cents a line . 
Back Puge, each insertion .. .. .. ..  $1.00 a Jine. 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 

The third great Sale will take place Sept. 3d. ' Patents for this sale should reach us before August 21st. Send 
l
o
r 

ci
�il:13:' W:":k1l:�LER, Auction and Com' n Merchant, Salesrooms, �3 & �a Liberty St., N. Y. 

TWO LARGE IRON PLANERS FOR SALE VERY 
cheap. E. E. ROBERTS ,  119 Liberty St. ,  N. Y. 

N O W  KEADY. 

ILLUSTRATED HISTORY 
OF THE 

I CENTENNIAL EXH IB ITION OF 1 816 .  1 The fll 11 History and progr�ss of the Exhibition 
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Girders (pat.ented). nmes, comprising over 800 quarto pages, equal in quan-
'The great fall which has taken place in the prices of tity of readin� matter to over Seven Thousand ordInary 
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of Sections--which will be sent on application to those i A copious Special Index of aU matters relating to the 
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cost of Insurance avoided,and the serious losses and in- Exposition should have the SClli.N1'lJj'IO AMERICAN 
terruption to busine!'\s caused by fire: these and like con- SUPPLEMENT for 1876. siderations fully justify any additional first cost. It is In addition to this splendid History of the Centennial believed, that were owners fully aware of the small Exhibition, the SCIEN'rnnc AMEltICAN SUPPLEMENT difference which now exists between the use of Wood for 1876 contains a vast amount of other matter of great and Iron, that in many cases the latter would be adopted. value for reference and preservation. It presents to We shall be pleased to furnish estimates for all the Beams I the reader, in attractive form, full accounts of the Ad-
��tii��O�t�K����
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a
:n��s oTgcil:n����� t��luI�j�, ��v!�?n���e: p�ci::�; CARNEGIE, BROS. & CO., Pittsburgh. Pa. in Chemistry and MetaJlurgy, Mechanics and EngiIleer

Can I Obtain a Patent ? 
This is the first inquiry that naturally occurs to every 

author or di coverer of a new idea or improvement. The 
quicke-t and best way to obtain a Fatisfactory answer, 
without expense. is to write to ns (Munn & Co.) ,  de
scribing the invention, with a small sketch. All we 
need is to get the idert. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improve1nent is 
probably patentable; and if so, give you the necessary 
instrnctions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no cha.·ge. All persons who desire to consult us in re
gard to obtaining patents are cordially invited to do 
so. 'Ve sha,] be happy to see them in person at our 
office, or to advi.'e them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

JI hat Ser·u,·it" II""c T that my communica tion 
to Munn & Co. will be faithfully guarded and remain 
confldentlal? 

Answer.-You have none except our well-known in
tegrity in thIS respcct, based npon a most extensive 
pract;ce of thirty years' staud'ng. Our clients arc 
numbered by hundreds of thousands. They are to be 
fonnd in every town and city in thc Union. nease to 
make inquiry aoont us. StIch a thing as the betrayal 
of a client's illterests, when committed to our profes
sional care. never has occurred, and is not likely to oc· 
cnr. All business and communications intrusted to us 
are kept secret and confidential. 

Address M U N N  & CO.,  
Publishers o f  the SCIENTIFIC AMERICAN, 

37 Park R ow, N ew York. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing, and Grooving 
�����

e
�ei?o�

nie
��ci:\��;�

S
M��fs����

O
)i6;;:tf::�,

t !:d 
Re-Saw Machines, and Wood-Working Machinery gene. 
rally. Manufactured by 

Wl'1'lIERBY. RUGG & RICHARDSON, 
(Shop formerly o;�.{l,���1j,�.k.

S
Nlrt 'X°65-:r"r. Mass. 

ing, ElectriCity:, Li�ht, Heat, Sound, Architecture, Pho-
!�1-x:
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P��rt��Y�:r�,Og�hrif
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�:;��;: 
Materia Medica, Hygiene NatUral History, Zoology 
Microscopy, Meteorology, Terrestrial PhysiCS, Geogra
phy, G eology, Mineralogy, Astronomy. The whole 
ill"strutecl by OV,," Two Thousatul &1; Hundre<i Engravings. 
The wide scope of this splendid work, its surprising va
riety of contents, its wealth of illustration, render it the 
most valuable contribution to scientific literature ex
tant, while in price it is probably the most economical. 

rrH�J Scn�NTIFIC AMERICAN SUPPLEMENT for 1876, 
complete, is Bupplied, stitched in paper covers, at the 
low price of $5. Strongly bound, both volumes in one 
book, cloth, ornamented with gilt, $6.50. Bound in two 
separate books, $4 each, or $8 for the two. Sold at the 
leading Bookstores and News Offices, and by 

M U N N  & CO. ,  P u bl i s h e rs, 
37 Park R ow, N ew York. 

Notice to Machinery Jobbers . 
A lot of New Cotton Machinery. English make. packed 

in the Original cases, consisting of 2 pickers, 6 carders, 
6 looms, 2 spinning-3acks. Shaftin�, hangers, &c., at less than one-quw�ii.°ir�

hIiEXgI�l*��ew HaveD, Conn. 

BUSINESS OPPORTUNITY - STEAM 
PUMPS.-Anexperienced 8alesmancan flecure an activo 
interest in an old and successful establishment upon 
liberal terms. Address, with references, etl". , �TEA;)I PHilIPS, P. O. Box 1 430, Cincinnati, O. 

N .  F .  B U R N H A M ' S  
1874 

WATERWHEEL 
declared the h standard turbine," over flOO persons who bought and use 

with part and full gate open. 
Pamphlets Free. N. F. BURNHAllI, York, Pa. 

JO:D:'.l'Sr HOLLAND'S 
G-OLD PEN"S 

Received the CentennkLl Medal from the Judges on Awards, for 
" superior elasticity and general excellence." If not sold by your 
Stationer. send for Illustl'a.tell Price·Lbt to the 

J.lanuCaciOl·Y, 19 \V. 4th St.. Clneinnatl. 

TORPEDO VESSELS. By MR. DONALD-
SON. A valuable paper, lately read before the United 
���:'i,"o;r���r��, f���: :"�le�t�g,�,!l�ro �t:��e��i 
time. Giving dimensions and perfol1llances of the 
several sizes built by 'l'hornycroft Bros. for the various 
governments, highly interesting trials of these boats, 
and experiences in war, and a description of the torpe
does used. 1 illustratIon. Contained ha SCIENTU'IC 
AMERICAN SUPPLEMENT No. 79. Price 10 cents. To be had at this office and of all newsdealers. 

Price list mailen on appl1cat)on to JONES & LAUGHLINB, 
Try Street. 2il and 3rd Avenues, Pittsburgh, Pa. 

190 S. C�nal Street. Chicago. III.. and Milwaukie, Wis. 
W" Sto��t;a\t

s 
�i�1;t�\
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H�'¥,elgs�t�: �";;:s�

y 
GEO. PLACE & CO. 121 Chambers St . . N. Y 

SECOND.HAND llIACHINERY. 
For Sale. 

The Machinery in the works of the UTICA STEAM ENGINE CO. ,  comprising Large Face Plate Lathe, 
Engine Lathes. large and small, 20 ft . x 4 ft. Planer. 
�'����ils,!j;EfrD:tn�,b&?�n!:.$��:�fnr�l�.!°i\�:;'��: Steam !iire Pump. Hose, Platform Scales, Pulleys, one 
40 H . P. Locomotive Iloiler, two 50 H. P. ,  and one 25 
H. P. Tubular BOilers, one 36 in. by 16 ft. Cylinder 
B'Ub�rc�i�io��':; and Price I,ist, address 

JAMES F. MANN, UTICA. N. Y. �C!'tOO 00 REWARD. This Mo"" ..  caB or . Nl • HEAVY BEARD produced on a - smooWl face by "be use of DYKES HEARD ELIXIR 

. 

, .,' without injury, or will forfeit $100.00. Price by mall , in sealed package 25 cents, 3 packages On1y 50 cents. " A. L. SMITH It Co., Pala.tlne, 111., Sole Agents. Q:7'" We c-u.UtiOIl t'" public a:.rainst imitations.. 

CUTTING OUT KEYWAYS. By JOSHUA 
ROSE. An exceJlent practical description of the several 
methods employed, with 11 illustrations. The qualities 
r,i:��i:��g.

us
.pt��J.f

q
�cil'; fiJ::c���af��di'f�,;[;:.��g� 

Contained in SCIENTIFIO AMERIOAN SUPPLEMENT No. 
79. PrIce 10 cents. To be had at this office and of all 
newsdealers. 

:l:)ay'to::D. Ca:D1 P'U.:D1p. 
THE ONLY PUMP IN THE MARKET DESIGNED 
AND CONSTRUCTED ESPECIALLY FOR BOILEU 
FE:EDING. 
Are Pumplng water at 2680 F. No Dead Cen
ters. The SteHm Volve is a plain Slide Valve. 
identical to the slide valve of a Steam En
�ne, but derives its motion from a cam. 
Speed can be regulat ed to suit evaporation. 
Pumping Returns from Steam Heating Ap

paratus a specialty. or Send for Circular. 

Smith, VailH & Co., 

93 
WESSELL METAL, A PERFECT IMITA-
tion of gold in color, surface. etc., for manufacturers of 
��i:LiO� J:�rf\ftan"�1g �����&l4k�:sl�l§lt�, �;¥?W 

yg:!s:;\.fo��V:Ro��:�lp1:��� for $290. Our answer is, that It cO£,ts 
!�id thth�!��O :\gn.;:f£� a�� $��O !��� make 100 per ct. profit. 'We have q 
�g;:C��r��ri::!�:;�Ea��a!� lv���l�� We send our Pianos everywhere for triar 

found aatlr-factory. Send for
an

o�:erW!��r���
a

�r����l�bi�'�i��'� full particulars, and contains the names of over 1500 Bankers, Mf'T· chants aDd Families that are using our Pianos in every State of the 
Union. Please state where you saw this notice. Address, 

U. S. PIANO CO., 81 0 B't'oadu-ay. N. Y. 
$12 a da y at home. Agents wanted. Outfit and 

terms free. TRUE & CO • •  Augusta, Maine. 

W ( Want SAI.lilSI4EN on a regUlar salary 01 $85 
a month andT;�f;&B::'" Ja�:l�!��i'l. CIGARS Send ac. stamp to insuTe answer. i:i. FOSTER &;:; CO. CinciJlJlati, O. 

EX TRAO RDIN ARY, 6':,��aI��,r:i';��'h�li�?:l��i 
preSCriptions for prevaIling WONDERFUL, t\���St�e e;';�� on�

h
bo�'lr� Gold Meda1 has been awardAND V AL VABLE ed the author. Descriptiv9 

circulars sent free. Address 
MEDICAL WORK. rjjul1incfiIstite�\��io��' 

B I B B ' S  

�irBOPlaGiH8at8rs 
Mantels and Registers. 

B .  C .  B I B B " S O N ,  Baltbnore, Md. 
BestworirmanRhlp. Lowest prices 
guaranteed. Send for circulars. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'!} CONCERNS .-Buerk's Wa tch

lDall's " 'Ilne Detector� capable of accurately con
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E. B U EB K , P . O .  Uox U 79, Roston.llIa .... 

N. B .-The suit against Imhaeuser & Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
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clocks infringing on my patent will be dealt with ac
cording to law. 

LIGHT CASTINGS to order promptly. 
GR! Y IRON ��:�n���ed, or 

L�W'&M�g�ci�llr,��\�o�lers, Pittsbnrgh. Pa. 

FIFTY SYRUP RECIPES, FOR HOUSE-
HOLD purposes, Mineral Waters, etc., to wit : Simple 
�rup, (2) Lemon Syrup, Mulberry Syrup, Vanilla Syrup, 
o:.:'J�: S���':'(2�)5�ag) l�

r
�:�p���¥a'?��p,

S
���¥: bet Syrup, Grape Syrup, �anana Syrup, (2) Colfee Syrup. 

Wild Cherry Syrup, Wintergreen Syrup, (2) Sarsaparilla 
Syrup, Maple Spup, (2 ) Chocolate Syrup, Colfee Cream · 
Syrup, AmbrOSIa Syrup, Hock and Claret Syrup Sol
ferino 

g
rup, Capsicum f\yrup, Cherry SyruP. Strawberry 

Syrup, 2) Ras berry Syrup, Peach Syrup. Blackberry 
Ryrup, rgeat �yrup. Catawba Syrup, Milk Punch SyruP. 
Champagne Syrup, Sherry Cobbler Syrup, Excelsior 
Syrup, Fancy Syrup, Curra.nt �yrUPI Framboise Syrup, 
Maidenhair Syrup, Orauge Flower Syrup, Cinnamon 
SYgI�gn�OfO;

o 
tY;:k�i��'WosO�

ot�Y·GEO. LEIS. With 

ENGINE5 AND MACHINERY. ALL STYLES, NEW �lto��:';:�dr.;f, fii-�r:�I;�;?U:"���
N
.feslrg?l�n t�����e and Second-hand. E. E. ROBERTS. 119 Liberty St., N. Y. to M. ROBINSON. 59 William Street, N. Y. DAYTON, omo. 

recipes for the production of preparations that serve as 
pleasing verfumes, deodorizerR, and cosmetic lotions. 
All the above are contained in SCIEN'rIFle AMF;RICA� 
SUPPLEMENT No. 77. Price 10 cents. To be had at this 
office and of all newsdealers. 

WESTON DYNAMO ·ELECTRIC MACHINE CO 
Machines for Electro-plating, Electrotyping, Electric 

Light, etc. , in addition to testimonials in our Catalogue 
�E�t�� ��'B:;A���I!OC��{i{U��EttL

e 
&
f
���'1:L'�?���.: 

����T�:i
R
6��

; 
,�!�lI.EJrg�S�N

C
�· ;c���H�'!.�i�� 

WORKS ; ROGF.RS CUTLERY CO. ;  CHAS. ROGEHS BROS. ;  
EDWARD MILLER CO. ;  MITCH "�LL, VANCl+i & CO . j  Nou
WALK LOCK Co i HAYDEN, GER1<:: & Co . ; DOl\n�STIC 
S I<"JWING MA (;HI�lll Co ; EBERHARD FABER ; J OS. DIXON 
CRUCIBLE Co . ;  MUMFORD & HA:'Il'SON j FAGAN & SON, 
and over 200 others. Outfits for NWKI<;L, SILVER, 
BltO�ZE, Plating. etc. The two highest GgNTF.NNIAL 
AWAllDS, and the CENTENNIAL GOLD MEDAL of Ameri
can Institute . 

COND IT.HANSON BeVAN WI N K L E  
SoleAoents WEWARK;N.J: * _ ' . 

THE DRIVEN WELL. 
-J'�Il:: :::1 �e1tl�}! :ll�:J1��

e
'i,!g�r ���
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American Driven Well Patent, leased by the year 
to responsible parties, by 

W M . D. A N D R E W S  & B RO. ,  NE\V YORli. .• 

The G���§:e�I��lt����l�.�!Xo�?ency 
121 Chambers and 103 Reade Streets, New York. 

Pond's Tools 
Engine Latkes, Planers, DrIlls, &c. 

Send for Catalogue. DA VID W. POND, Successor to 
LUCIUS W. POND. Worcester, IlIas ... 

FOR SALE-STOCK, GOOD WILL. AND 
Fixtures of a U Card and Printers' Materials " Business. 
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address S. C. COLLIS, 162 N. 4th St . •  Phila. 

OTIS' SAFE'rY H?IS1'lNG 
Machlnery. 

OTIS BROS . &; CO., No. S48 Broadway. New York. 

$55 0 $"'/ ry a week to Agents. $10 Outfit J!'ree. ... ' P. O. VICKERY. Augusta Maine. 

STUDIES OF MATTER AND LIFE. -By 
Prof. Henry J. Slack, F.R . S .  A most interesting Rnd 
;:��::��f�Pa

e
rfd 

e
;Ji��r�ftiJ�

e 
�
a
;���rriy��nti:£e

t
��Wo'i:s 

Modes of Motion, the Ether of Space, the Transmission 
of Wave Forces, the Limit.s 01 Vision, the Size of Atoms, 
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TIFIC AMERICAN RUPPLEMENT No. 27 . Price, l() cents. 
To be had at this office and of all newsdealers. 

E U R E KA SAF ETY POVV E R  
PractlcaHy ' impossible t o  exl'lodc. Tcsted to 300 Ibs. pressure 

"er square inch. 2-IIorse Power, 
$150, 3 to H I. P . ,  S�aO. Also. 
Stationary Engines and bollers, and 
Spark Arresting Portable En
gines for plantation use. Sendfor 
onrcircular. Discount to the trade. 

B. W. PAYNE & !SONS, 

Steet Name Stamps. 
N. Y. STENCIL WORhS, 8 7  N assau S t  • •  N .  Y .  65 J,ARflE MIXED CARDS. with namr, l llc. 

and 3 ct. stamp. 2 5  Styles Fun Card., lOr. 
Samples Qc. 111 . Dowd & Co. ,  Bristol. Conn. 

$66 a Week in your own town. Terms and $5 outfit free. H. HALLET'l' & CO .. Portland Maine. 

MEN OF PROGRESS. Corning, N. Y. HOW TO BUILD BOATS CHEAPLy'-A 

Persons desiring to secure a copy of this magnificent ON THE PROGRESS OF AERO N A UTI CS, ��fA':e�{ P!��;!,'�;��tI�:��
c
�'i:'e ����Y�n�,°riia�

n6ulrd 
Engraving can do so at the following greatly reduced An essay read before the Aeronautical Society of Great I' a boat Wi¥h economy. Each arti.cle is. accompanied by 
rates : Britain .  By Frederick W .  Brearey, Secretary of the As- drawin¥, dia�ams, directio�s, drrnenSlOns, etc. 
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d • = iug mechanical propelling attachments. The required I The Ji'ive-Dollar Ro;mng .ski.f..-Wit.� fnll directions 
year. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  7 00 dimensions and best forms for balloons with propelling for constructIOn. . 'I Inrteen IllustratIons. SUPPLE-

Engraving, with SCIF.NTIFIC AMERICAN and machinerr Calculations of the power exerted by birds MENT No. 26 . PrIce, 10 cents. 
SUPPLEMENT, one year . . . . . . . . . . . . . . . . . . . 10 00 in travellllig through the air, and their methods of ae- I . The l<:OUh'teen-Dollar SaiUng Skiff. - With fourteen 

tion. Calculations of the mechanical re_quisites for sue- IllustratlOns. Full directions for: construction of boat, This large, rare, and splendid STEEL-PLATE ENGRA V - cessful aerial naVigation, as indicated . by the fiight of centre boar2-o rudder, mlls�, saIl, etc. Contained in IKG, entitled " Men of Progress," is one of the finest birds. Report of balloon trials ha'l"ing vertical screw SUPPLEMEl'OT No. 29. PrlCe, 10 cents. THE " ROBERTS " PORTA IlLE, HOISTING AND art-works of the day, possessing a rare and pl>culiar propellers, made by the Bri tish War Office . Air naviga- . The �rwelt' .. Doll.ar Row Roa�.-Twenty.five illustraYacht Engines. Send tor circular. 119 Liberty St., N. Y. value over ordinary pictures, by reason of the life-like tion by "pushing" balloons. Experimental trials of the hons • . Illustr;ttes the constructIOn of a gracef')l ribbed --;;;;;;;;;;;;;;:;;;::;�;;;;;::;:;:;;:;;;;;;;;;;;; accuracy of the personages i'(j represents. The scene of SOCiety's apparatus for testing the Lifting Power of boat, lIght weIght. Shows the method of securmg good 
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. plane surfaces when exposed to wind currents .  Descrip.. lines, how to bend and ar,range the libs, diD?-ens�(lns of 

tion and dimensions of Moys' steam Aerial Locomotive, all the parts, and directlOns- for conittructlOn In f�ll. �:�nfn���ro'i:�ns represented are the following emi- with an aecountof its practical trial at the Crystal Palace Contained m fUPPJ�EMENT Nos. 30 and 32. PrICe. 

I Description of Moys' remarkable self liftlnfj' steam en- 10 cents eacb-20 cents for the two. . gine and bOiler, of one horse power, but weIghing only The St�tf,en-Dollar Family Boat.-W!th s�wen iUustra .. ���������������������� S. F .  n .  MORSE . . . . . . . . . . . . . . . . . . . . . . .  Electrlc Telegraph . thirteen pounds with dimensions, arrangement of the tions. 'I abies of measures and fnll dIrectIOns for can • 
.=: . �ml§S�I:l'JP::i���CIr: . : : :tath·e iorj':;'eg:ui;'r�;g;;�: ' lifting fans, etc.' Contained in ScmNTIFIC AM>;RICAN struction. A handsome and commodious boat. COil. 

Lathes PI Sh D '11 I WII UA:I1 T. G. MORTON . . . . . . . . . . . . . . . . . . . .  Chloroform. SUPPL>:ME:"T No . 50. Price 10 cents. To be had at this tained in f'UPPLEMENT No. 3fl. Price, 10 cents. , . . . office and of News Dealers. The Jilifteen-Doll"., WMtehall Row Boat.-With three aners apers rl s SAMUFlL COLT . . . . . . . . . . . . . . . . . . . .  Revolving Fire-Arms . !Jlustrations. Tables of measnres and fuJI directions , , , , CHARLES GOODYEAR . . . . . . . . . . . . . . . . .  Rubber Fabrics. for construction. Contained in SUPPLEMENT No. 37. Gcar & Bolt C u tters, &c.E.GOULD,Newark N J FREDERICK E. SICKELS . . . . . . . . . . . . . . . . .  Steam Cut_Olf. n ONCRET'F. AS A BUILDING MATERIAL.�A PrIce, 10 cents. This number also Qontalns fourteen -----.---------------'-.-. .  rJif# �IfI1(i�row.: : : : : : : : : :  : :  : : : :  : :�?:�.� ���s� ��';,�i��: \ !  lecture delivered before the Royal lnstitne of Ar- ���i�e;; a��':���erc�';f :.i\ro:�e manl,lgement of 81111 "PAUE THE CROTON AND SAVE THE (,OST. . JAMES BOG ARDUS . . . . . . . . . . . . . . . . . . . . .  Iron Bulldlngs. chitects, London, by A. Payne, with discussion of the The Hjteen-Dollar SatMng Ilnd Rowling Cano',-With 
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furnished to large COllsumers of Croton and Ridgewood Water. WM. D .  ANDREWS & BRO., 414 Water St. ,  N.Y. Who control the patent forGreen'sAmerican Driven Well 

iRlifl J���fJGs:: : : : : : ::I::J:c_tro���c�1�'i, ��rdg::: in SUI'PLEMEWr Nos. 26 and 34. Price. 10 cents struction. SUPPLEM�JNT No. 39. Frlce, 10 cents. 
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The picture, which is three jeet Imw atul two feet . Man, mation, npon Concrete bnilding. in concise form. and fnll directions for constnlctlon. Contained in 
forms an enduring and desirable object for the adorn_ SUPPI,EMENT No. 42. PrIce. 10 cents. 65 MIXED CARDS, with name, 10c. and stamp. ment of the parlor and library. It was engraved by the FOR SALE-LOCATED IN RICHMOND , A Three Hwnm-ecl Dollar Yacht.-A thirty-three-foot 
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THE NEW GERMAN PATENT LAW. 
Being the Full Text of the New Law for Patents, passed July 1st, 1877. covering all the States of the German Empire . Contained in SCIENTIFIC AMERICAN SUPPT,E"F.N�' No. SO. Price 10 cents. To be had at this office and of all newsdealers . i 

Put up in stiff rolled paper cases, and sent by mail lng order, under house rent of $240 per annum. with two nevert.heless pOPResses sailing qualities equal to a full_ 
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capacity Cupola ; �ood assortment of Flask And Patterns The whole or any desired single number of above 
M U N N &, .CO. , for Plows , Fronts and Grates. and so on ; with room and SDPPLEMENTB. containing the Boat papers, to be had at capacity of $W� p'er annum. Price $2.000. Address this office and of all newsdealers. Pricel 10 cents per 37 Park Row New Y urk city. \"I. 10. COX, 81:1 Cary St •• Richmcnd, Va. I copy or olle dollar for the entire series ot �en numbers. 
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COFFEE & SUGAR MACHINERY Inside PUKe, each insertion • •  - 71) cents a line. 
Back PaKe, each insertion ;, _ _  S1.OD a, line. Coffee, Malt. Corn, Cocoa, and Grain-

Dryin� Mach i n e .  (Coffee-H o l l ing and 
JiJngravings may head advertisements at the same rate Podshillg Machine... C 'offee-Wa"hing 

per line, lly measurement, as the tetter press. Adver. machine. Hellx S u gar Evaporator. 

tisements must be received at publication office as early I sti!:f.sMes�j.!.l:0�&¥�h?s':R'E£Ch. 425:f��! 
as F'l'iday morning to appear in next issue. Street, New York, are Mr. Guardiola's Agents, '("d they 

will give prompt attention to all orders for any of the 
PO RTA B L E  F I R E  ESCA P E .  above machines. 
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�e price. Warranted to give per-

ru e to the grounC!-, and tie the JOSEPH C. TODD, )],'l!'e'i{ ��� t���u:.1!g�n������ r��':ir (Formerly of Todd & Rafferty) ,  ENGINEER and MACH!N. 
waist and get out of the window. A 1ST. . Flax, Hemp, J�te, R0:v.e, Oakum, and BaggIng 
slight pull on the rope will unJock it MachInery, Steam EngInes, BOIlers, etc .  Also Agent for 
and you run down at any deSirable the cele.brated and improved �l1w�on & Rittin�er Hoist
speed by letting the rope pass iog �n

�
lne, I will �urnish speCl'ficatlOns an.d �stImapes for 

through your hand tightly or loosely. I :�t��ige�f .fdRJ�I�ery . Send for deSCrIptIve CIrcular 

MILLERS FALLS CO. , 
No. '14 Chambers St., 

NEW YORK. 

1872, 1873, 1874, 1875, 
S CIENCE RE CORD. 
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OPiro�IYp���t 
Persons deSiring a condensed history of the most inter
esting Facts and Discoveries in the Arts, Sciences, and 
Inventions, for the years from 1872 to 1875, wlll find them 
recorded in the four volumes of the SCIENCE RECORD, 
now offered at half the original price. 
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Among the subjects. the following are the most note· worthy, exhibiting in a condensed form a general account of the Progress of the World : 
C �Jfu� f�B lJ3iM;�lifiJ' 

rI�ICITY, LIGHT, HEAT, SObND, 
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MATERIA MEDICA. THERAPEUTICS, HYGIENE, 

.t. (j. TODD, 10 Barclay St. ,  New York, or Paterson ,  N. J. 
GUILD & GARRISO N ,  

34 t o  4 4  F i rst St . ,  
Wllllamsburgh, N. Y., 

Manufacturers of 
STEAM PUMPS 

for all purposes. 
A

Jq�c�:I�nf>:ni��S8, Ail' ComPl·essors. 

THE BIGELOW 
Steam Engine. 

BOTH PORTABLE AND STATIONARY, 
The CHEAPEST AND BEST in the market. 

Send for descriptive circular and price list. 
H .  B .  B I C E LOW " CO. , 

N ew H aven , Con n .  

M ACH I N I STS' TOOLS.  
NEW AND IMPROVED PATTERNS. 

Send for new lilustrated catalogue. 
Lathes,  Planers , Drilll:1 , &0. 

NEW HAVEN lUANU F A CTURING co., 
N ew H aven, Conn. 

Steel Oastings, 
From J4 to 10,000 lbs. weight, true to pattern. An invalu· 
able substitute for forgings, or for malleable iron castings re�uirin� �eat stren�h. Rend for circular and 
�'¥i¥.�NtA £'I�j;lj,Iitl>Jh<JtJj;rr?J?f.p;::, 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t. B, FRillLII, V. PrIS't. J. I. J.LLEI, Pm'1\, 

]. lIl. lPmRl:E. IB'J. 
Working JUodels 

And Experlmental Machinery, Metal or Wood, made to order by J. F. WERNER, 62 Center St., N. Y. 

THE T A N T TE 00.,  
STROUDSBURG, FA. 

E M E R Y  W H E E LS A N D  C R I N D E R S. 
GEO. PLACE, 121 Chambers St. , New York Agent. 

$ 3 Prif� l.�J l�v�loper. fif.,��J 
to any press. Lar�er sizes for large work. 
�lc;::;nO:��e��f��:h��gs� 
ment for old or young. Or it can be made 
money making business anywhere. Send 

��gOOl!!8!!.l 3c
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____________________________ �nleriden, Conn . 

Paints, RoofinQ', Steam Pipe and' Boiler Cov-
t:f!I!�o�tb����3���W"t's,S�t��th��d ��es��es�¥� lustrated Catalogues, Price Lists, etc. 
f!i7 MAIDEN LAN E, NEW YORK • 

Mi l l  Stones and Corn M i l ls .  
Chr,.�:'l';��k�,!!�l;J·;Wi'!lgr.�

s
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��e��,

l
'i>�r.:�!. �,;'d Gearing, specially adapted to Flour Mills _  Send for catalogue . 

J. T. NOYE & SON, Buffalo, N. Y. 
THE 

�iiMliIt6'r.��¥.°.rE\ItlJht2rt�iivSICS, 
gI8£1Jtt�HIND MINERALOGY, 
ASTRONOMY, ROOTS' ROTARY HYDRAULIC ENGINE. 
BIOGRAPHY AND NECROLOGY. 
Each yearly volume contains about 600 octavo pages, including a 1ars-e number of handsome engravings. 

They are bound In substantial and handsome bindings, 
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d
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n receipt of $1 .25 each, or $4 tor the I 

o?l/J"lo;��� ��r.lished and heretofore sold at $2.50 each, 
State, in remitting for a single volume. which :rear, 

��o�l��it°rJ�7�o�e�ef�:�v���e�,!'d'�0�e";.\et���dt�� previous year. Sent by mail on receipt of price. Address 
MUNN & CO. PUBLISHERS. 

37 Park Row, New York City. --------------------
E A G L E  F O O T  L A T H E S ,  

FOR 

BLOWING ORGANS 
AND RUNNING 

LIGHT MACH INERY 
OPERATED BY 

HYDRANT  PRESS U R E .  

The Dlost Popular Sdeutifie Paper in the World. 
THIRTY-SECOND YEAR. 

Only $3.20 a Year, includinKPostaKe. Weekly. 
:>2 Numbers a Year. 

This widely circulated and splendidly illUstrated 
paper is published weekly. Every number contains six
teen pages of useful information, and a large number of 
original engraVIngs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi. 
tecture, Agriculture. Horticulture, Natural History, etc. 

�lide Rests, Tools. etc. Also Scroll and 
Circular Saw Attachments, Hand Plan
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans . 11 
I':l�!��;A��tt�� �};{ISiE�:i�':,"i�ft.J;' 

GIVES GREATEST USEFUL EFFECT OF WATER. 
All Classes of Readers find In THE SCIENTIFIC 

AMERICAN a popular reswne of the best scientiftc in· 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

WM. L. CHASE & CO., 
95 & 97 Liberty St . . New York. 

ORO P FORGINGS and IS A POSITIVE PRESSURE ENGINE. 
SPECIAL MACHINERY THE HULL & BELDEN CO . ,  ' 

Danbury, Conn. 
DAMPER B E S T' AND LEVERS 

REGULATORS GAUGE COCKS. 
MURRILL & KEIZER, U HOLLIDAY ST., BALTIMORE. 

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVI LLE, I N D. 
S. S. TOWNSEN D, Gen' l  Ag't, 6 Cort landt St. , N EW YO RK. 

Terms of Subscl'iption.-One copy of THE SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of th1'ee dollars and twenty 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00. Machines Send /0'1' 

Jjlfttlrs) AND I I I  ustrated 

Wheels Circular, 
Weissport, 

CA VEATS, COPYRI G HTS, TRA DE G uaranteed, MARKS, ETC. PA. 
• Messrs. Munn & Co. , in connection ,,:ith the pnbli.ca. P- t For 'showin heat of 

tlOn of the SCIENTIFIC AMERICAN, contInne to. examIne Y'rome ers, Ovens, :f!:ot 'lilastPipes, 
Improvements and to act as Solicitors of Patents for 

I 

Boiler Flue� Super·Heated SteaI'g 011 StIll� &c. 
Inventors. 

' HE RY W. BULKLEI49 �����ay,
a:r.,�"tork. 

In this line of bnsiness they have had OVER TII�':'�Y PUNCHING Dro Hammers and Dies, for work-
YEARS' EXPERIENCE, and now have unequaled faethttes ing PMetals &c. , THE STILES & 
for the preparation of Patent Drawings, Specificllltions, PRESSES. PARKER PRESS CO. ,  Middletown, 
and the Prosecntion of Applications for Patents in the ________ C_o_nn_. ___________ 

_ 

United States, Canad .. , and Foreign Conntries. Messrs. TAK E  IT EASY. Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regnlations, Copyrights for Books, Labels, 
Reissnes, Assignments, and Reports on Infringements 
of Patents. All bnsiness intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphJet 
containing fnrther information aboat Patents nnd how 
to procnre them; directions concerning Trade Mark., 
Copyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rejected Cases, Ilints on 
the Sale of Patents, etc. 

FO l'eiun Patents .-We also send,free qf charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in al1 the principal coun
tries of the world. American inventors shonld bear in 
mind that, as a general rule, any invention that is vaIn· 
able to the patentee in this country is worth equal1y as 
much in England and some other foreign conntries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex· 
elusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam commullication are such that patents can be ob. 
t.1ined abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; Gem an, $100; French, $100 ; BelgIan, $100; Cana. 
dian, $30. Address 

MUNN & CO., 37 Park Row, New York city, 
" Solicitors of Patents, and l'nblishers of the SCIENTIFIC 

A:MERlCAN. 

Common-Sense Chairs 
and Bockers. 

With or Without Reading 'fable. 

For sale by the trade. Manufactnred 
by F. A. SINCLAHt, 

Mottville, N. Y. 
Send Stamp for lUustrated Price 

List. 
Every Ohaill' Stamped ana Warranted. 

ALCOTT LATHES, for Broom, Rake and Hoe Han. 
dIes. S. C. HlL]JS, 7ll..C�aIll!.eI"S St. N. Y. 
LeCO U NT'S PAT E N T  

Machinists' Tools. 
REDUCED PRICES. S'lP lr?l l D.<,>gs, �j tg H�:' _ _ _ _ �:� .. Steel " 3·8 to 2 in.; - '  - - - - 6.30 

.. .. .. 3·8 to 4 In.. .  • . • . _ 13.00 Iron & Steel Clamps. Die DOgs. Clam�Dogs.Vlee Clamps. Expan8.i� ��db"6'b�%, ���rh
fRfora;�rt���'i,�lst to 
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aoft prIce reduced. Subscribers to the SCIEXTIFIC AMERIO A x and SCIJilKTIFIC AMERICA?'<T SUPPLEMF.NT can be supplied for the low price of $1.50 by mail, or $1.25 at the Office of this paper . Heavy board sideR ; inscription " SCIENTIFIC AMERICAN," In gilt. Necessary for every one who wishes to preserve the paper. Address 
MUNN & CO . , 

Publishers 8CIENTIFtC AMERICAN. 

ROCK DR I LLI NG MACH INES 
A N O  ' 

A I R  C O M P RESSORS 
MAN UFACTURED BY BUR LEICHRoCKORILL C O .  
�[NI) FOR PAMPHLET FITCHBURG MASS. 

TURBINE WATER WHEELS. -A RE· 
POR'!' of the official Tests of Turbine Water Wheels 
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scriptions of the Apparatus used for each test. The 
Instruments employed for determining the Power and 
revolutions of eacll wheel . Engravings and descriptions 
showing the Construction of the wheels that exhibited 
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other valuable and interesting particulars . .  Contained 
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61. 
10 cts. each. To be had at this office and of all news· 
dealers. -------------------------

3n<'l !'In aped Diamond Carbon' I'olnts, Indoispensable for True.ing Emery 'Vhpels, Grindstones. Ha.rdened Steel anfl Paper Calender �"llers, Drilling, PIa Ding, Moulding and sawing stone. J. DICKINSON, 64 Nassau St., N. Y. 

Clubs.-One extra copy of THE SflrENTIFICA�IERI· 
CAN will be supplied gratis jor every club oj five BUbseMbers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be .ent 
for one year, postage prepaid. to any subscriber in the 
United States or Canada, on receipt of seven dollar. 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 letters, 
and make all orders, drafts, etc . ,  payable to 

M U N N  8t, CO.,  
37 P a r k  R ow, N ew Y o r k .  

NOTICE TO FOREIGN SUBSCRIBERS. 
The new Postal Union now offers special facilities for 

the regular and speedy transmission of the SCIENTIFIC 
AMERICAN direct from the Office of publication in New 
York to subscribers in foreign countries. The subjoined 
table exhibits the yearly subscription prices of the 
SCIENTIFIC AMERICAN and SUPPLE)IE�T in the principal 
foreign currencies, payable in advance : 

The prices are for one year's 
subscri ption, in
cluding the post
age. 

FOR 
SCIENTIFIC 
AMERICAN. 

FOR 
SUPPLE· 
l\IENT. 

SCIENTIFIC 
AMER1CAN 
AND SuP· 
PLEl\-IE�T. ----------- I-----�- ----� 1-------

Austria . . . . . . . . . .  . .  S .  Fl. . . . . .  9 
Francs . . . .  20 
Kro . . . . . 15 Belgium . . . . . . . . .  . .  Denmark . . . . . . . . .  . 

France . . . . . . . . . . .  . Francs . . . . 20 
R. M . . . . . . 16 
Shillinl's .16 German Empire . .  

Great Britam . . . .  . 
Holland . . . . . . . . . . .  . H. I;' . . . . . .  9 

Francs . . . . 20 
Kro . . . . . .  15 
Boub . . . . . . 5 
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