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Dospagquis’ Photo-sEngraving Procoss,

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
sot about to discover how such a result could be brought
about. He applied to the metallie plate two films of gelatin,
the first & thick one containing the grain, and the second
thinner and absolutely free from grain. It isdue 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 careto
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 prepared 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:

T e S R e R 500 cub. cents.
T I SRR A R s 1to 15 grammes.
Bichromate of ammonia....... 15 a

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 & locality where it is screened
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from daylight, is cut a little larger than the cliché, 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, s0 as to
transport the vrint, not to albumenized paper, but a plate of
polished steel or copper; it is witerward 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.

press, as in the Woodburytype 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, yon
produce by the aid of the electrotype process a countermould,
which is the plate from which the printed copies are pro-

duced.
e S

An llluminating Cannon Shot,
One of the most simple and ingenious contrivances, for the
purpose of investing a fleet with a zone of light through

When the matrix plate has been se- |
: - s . . ¢ |
cured in this way, a mould is made, either in the hydraulic |

| & half inches.

. . . !
which no enemy could pass without being observed, has been |

devised by M. Ferdinand Silas, of Vienna, whose experi-
ments with lifebuoys at Portsmouth have been reported in
these columns. M. Silas' inextinguishable lightning shell
is similar to a common shell, can be made to fit any gun,
and can, accordingly, be projected to any distance. The |
projectile consists of three parts, onc within the other.
Within the shell proper is a lining of wet sponge, and with- |
in this is a glass bottle, which fills the whole cavity; the
bottom of the shell unscrewing to admit of its entrance.

[ $3. 20 per Aunnl-.
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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 area 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 throagh 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.—ZLondon Times,
CABLE 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
strands are a little over three inches in diameter, and the di-
ameter of the cable when completed will be about fifteen and
We have seen the strand in place and resting
in its permanent seat, the saddle, on top of the tower. We

é will now detail the manner in which the ends of these strands
are secured and held in place at the anchorage at each end of

the bridge. In the engraving, Fig. 1, which is taken from
the Brooklyn anchorage, is shown the manner in which the
wires are wrapped around the iron shoe as they are received
| at the anc horage. In the front of the engraving will be ob-
| served a massive iron bar, to one end of which this shoe,

‘n.umlnr in form to a horseshoc magnet with armature in

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 Jays horizontally, and the bight

of which, however, is to be less than ten pounds. A small

| Continued on page 82.)
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Scientific dmevican,

THE DEGRADATION OF LABOR.

[AuvGusT 11, 1877.

to the head, while he found it impossible to drive a cut nall

Labor is honorable, and the laborer worthy of honor in | more than half way before it would break.
direct proportion to the personal integrity, independence | In order to further test the economy of steel nails, the re.
and capacity that go withit, Abject scrvit'udo. even when | turning board gave the following table of the weight of iron
voluntary, is neither honorable to the individual nor profita- | and steel nails as one of the results of their labor:

ble to the mass. ! 4a. Tron malle, 30 (o Jb. Btee) palle, 308 to Ib.
This is the American idea: it is the independent laborer | s " w - 2 o
that honors labor.  Unhappily of late years the majority of }:} i "7-_‘ per :{ .
our working men have forgotten or fuiled to learn this basic 20d. . 2 . & ?’; "
| principlo of our social, industrinl, and politioal system. 0" Antab'g fron nails, 162 to 1b, "o
Worso: they have hearkened to demagogues who have lm. . o 1‘1‘(‘) :: g % ~

taught them contrary doctrines—doctrines subyersive of all
true manliness in working men, and calenlated only to de- The price
grado labor by reducing the laborer to practical slavery. than iron. .
Could there bo a bitterer &itire on the manliness of work-| Steel screws were admitted by one or two persons to he
ing men than the mainplank in the platform of the ** bread ‘ fifty per cent stronger than iron, yet the muajority preferred
winner's league "—bread beggar's league, more properly— ‘ iron, Another recommendation of the steel screw was that
to the effect that the government—in other words their | there were no imperfect ones found; yot this must be ad-
follow cltizons—should furnish them with employment and ‘ mitted to be n recommendation for the manufacturer of said
wages? Is government servitude the highest aim of the | screws. The roughness of annenled steel serews was coms-
present generation of working men? plained of, as well as their tendency to twist, It was ad.
Time was when the American laboring man's boast was | mitted that where iron screw he ds touched iron, they were
that he was, or was bound to be, his own master, asking | better in that cond’tion that steel serews,
odds of no one. Hae felt himself a free man, capable of self- | It was thought that the carlines of passenger cars, if made
support; a man whose strength and skill need not go a-heg- | of steel, would be more rigid then iron, It was suggested
ging for employment.  While this was the rule labor could | that body bolsters, if made of steel, would be lighter, and in
not be redundant. The laborer was not abjectly dependent ' the end might be as cheap as iron. It was thought that a
on gome one to hire him, for he was able and willing to!|sudden shock would be liable to break the steel bolster, yet

of these nails was quoted as 50 cents per keg more
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all for steady employment; and by theirhungry competition
with each other they will dissipate the only hope of any for
remuncrative wages, It is not any absolute redundancy of
laborers as much as the misdirection of their efforts that

to work for himself. However limited the scope of his pro- | the experiment had not been tried.

ductive industry, he was, or could be an independent pro-| Of axles, the majority preferred stecl, and open hearth
ducer; and his work was to be sought for if it wus to be | steel was recommended as being more likely to be free from
hired. cracks. Some claimed that iron axles run with the coolest

But all this, it would scem, has been changed. As a rule | journals, while others advocated for steel the same advantage.
the laborer—tradesman, mechanic, artizan, or what not—is | It was admitted that the low price of iron axles hindered
not and no longer aims to be first of all a free man. On ! making them as good as they should be. The recommenda.
the contrary he desires nothing and looks forward to nothing | tion for the steel axle was that it could be lighter, and its
but to be dependent on some one for a job. He must be| stiffness prevented crystallization. Steel axles do not bend
hired, or he can do nothing; and such employment failing ! as iron, though they showed in some instances a tendency to
he falls back, not on his own capacity for self support, not |crack in the inside of the wheel hub. Lubrication was
upon independent industry, but to the vain demand that|more perfect upon steel surfaces than upon iron, and they
zovernment shall make work for him. Then having made | worked witha much finer surface than iron axles, and would
himself utterly dependent on wages, he foolishly imagines | wear longer. One member had commenced a series of mi-
that he can overturn the fundamental laws of work nndfcmscopic experiments to get at the cause of the iron axles
wages, and dictate the terms at which he will be employed ' heating, and found that the fibres of the iron stuck up, as
and the kind of work he will do. | he said, like knife blades.

The first lesson that the working men of the country need ‘ The majority preferred cast iron wheels, though steel was
tolearn is that they have no claim uponany one—individual, | thought to be safer. One feult of the steel wheel was that
corporation, or government—for employment. They are it would split in the tread. Brake shoes of steel showed less
not infants, but men: and they must be willing to act a man's | percentage of loss by wear than the iron, and no percentage
part in the great industrial struggle, or go to the wall. Ina- | of difference was found in the wheel to which they were ap-
bility to find a master is no excuse for idleness; nor more is | plied. Upon a car that had run nearly ten thousand nine
any lack of demand for the specific labor they prefer to do. | hundred miles, the wrouzht iron shoes weighed, when ap-
The manliness of the working man is gone, the prosperity | plied, thirty-four and a quarter pounds; when removed,
of the working class vanishes, the moment men give them-| weighed thirty one and a quarter. A pair of steel shoes
selves up to individual helplessness—the first fruit of the | weighed thirty pounds, and when removed weighed twenty-
fallacy that other men are in duty bound to provide them with | eight and a half pounds, having lost one half pound. Show-
the means of making a living, No part of the community, | ing one and a half pound of loss in favor of steel.
neither ““capital ” nor government, is in any way bound to| A conservative character appeared in the reports upon the
furnish work for any one. And it matters little whether | distinctive merits of steel over iron, and the majority did
men demand or beg that employment be given them as their | not seem inclined to make a change from iron to steel, unless
only resource against starvation, they ask only what would | convinced that decided advantages were to be gained. In-
but seal their moral and industrial degradation, To persist | dications seem to show that, with them, steel and strength
in huddling together in increasing helplessness, 18 simply to | were not synonymous.
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 beglutted; by their very numbers
the mob of employment seelkers will destroy the chances of

—+ OO

ABOUT SPARROWS.
Any 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 buildsa ragged, clumsy-looking nest, notable for
its size and external Jooseness; even the feathers with which
itis lined aro placed in no kind of order, but appear to be put
together in a spirit of *“ that is good enough for me,” The
cggs are a dull white color,speckled with reddish brown spots,
and number from four to six; rarcly less than the former,
and never excceding 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 T'rinity chureh in New York
city are soveral house sparrow nests built in the ornamental
stonework,  Inthe ornamental cornice work of many brown
stone front residences the same will be observed. The hedge
sparrow Is similar in appearance to his confrére save that
hels a triflc smaller.  He is much more tidy, however, in his
household affairs. He builds a snug little nest, neat and
fibers of which it is mainly composed neatly interwoven,
and it is ns cosy withal as & linnet's nest. They build sepa-
rately and usually in small hedgerows, leaving th :
trees and similar places to their city bretl
sparrows.  They lay five small eggs of a beautifully clear
hedge sparrow it is against which the

makes or largely helps to make the times o hard for labor-
Ing mon,

4 -
IRON AND BTEEL IN RAILWAY CAR CONSTRUCTION,

AL the annual meeting of the Master Car Builders' Asso-
ciation, held ia New York city, June, 1876, & committee
was appointed to whom was referred the subject of iron
and steel in raflway car construction, The report of this
commitiee, given in the lito meeting in Cleveland, Ohio,
was that the substitution of steel for fron In car construction
was o subject of first-class fmportance, snd 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 fron, but it must te fron of
00,000 pounds textile strength to the square inch. Open
bearth steel was admitted to be tougher and denser, but was
too expensive, 1t 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 stecl bolts.  Charcoal fron was specified In the report,
nnd the suggestion was made that good fron wis better than
poor #tecl.  Of steel nails, the majority admitted to not have
used them, while in oneinstunce they were preferred because
they were lighter, and as cheap as fron.  Another momber

had recelved sorn 1 in blue m‘ﬂl‘. m =5
y ne samples with roquest to try them, and he | By f PRI Sl
reports that ho hal no difliculty in driving. every steel nafl | scod fields S Saen relentless warfare in the grain and

the house sparrow is attacked in the




o valuable insect-destroying aid to the farmer,
in a lessor dogreo, is the house sparrow; but
hedge sparrows to bo seen in the southern

ngland are sometimes as rolentless and exacting

t case of tax gatherer. Except In nest-building
‘hedge sparrow can be distinguished in theair by
orderly, and irregular flight of the house sparrow.
'k takes alarm, and two or three binds rise from the
rest rise like a broad and somewhat circular
if they divide at all, it is done completely; ono
el | going one way and one the other, no strag-
% being seen. When they settle again, it is with one
ord, whether it be in the fleld or upon the hedge rows,
times a flock will settlo upon a tall bush as thick as bees,
: away with all their might and main, and at such
intently are they engaged in their quarrel, confab,
er it may be, that one may got almost within arm’s

: h of them, and wateh them hop from twig to twig
- smid a very babel of chirps. When the nearest binds find
P ‘sufficient time from their noisy conclave to look about them
‘and discover an invader's presence, they rise with a short
sharp chirp and fly off without another word, the rest of the
flock either dispersing or hicing away to the fields in an
~rregular and disorderly manner. A dozen examinations of
the bushes, in which these unruly conventions had been held,
failed, with a single exception, to furnish any intelligible
cause, and in that one case there was found a poor escaped
- and half to death canary bird. The hedge spar-

y

Scientific dmevican,

we are mistaken in this statement, if one in a hundred of
those who have paid money to these pretended patent sellers
have ever through such agency effected & satisfactory sale,
or received back their money, we should be glad to learn the
names and particulars.  The truth is that, inorder to sell a
patent advantageonsly, something more must gencrally be
done than to hold up & mere certificate on paper, The public
must be very extensively informed about the merits of the
now invention; the intending purchaser must have some sort
of ocular and corroborative evidence that he can make
money if he buys a right; he must see some actual examples
of the device; understand how it is made, and at what cost;
truthful information concerning the market for the goods
must be furnished, ete.  To do all this in a proper and effec
tunl manner requires for each patent the undivided time and
attention of one or more active persons for a considerable
period; and hence, it appears to us to be almost an impossi-
bility for any one individual or concern to make successful
progress in the sale of a multitude of patents. The selling
of a single patent frequently employs the time of maony per-
sons,  If there is any one method or agency more cffective
than snother, whereby a patentee, without going to much
expense, can find customers, it is by the dissemination of
handsome picture of the invention. Good engravings re-
presenting the invention in its various forms and applics-
tions, accompanied by lucid descriptions, are almost equal
to models or working machines, in conveying information
to the public. Descriptive circulars are good in their way;
but no matter how eloquent and strong their array of ad-
jectives in praise of the invention, they have little power,

row is destitute of the impudence of the house sparrow, and

 this is no doubt largely due to the enterprise of that Euro- l
pean institution, the crow boy, whose duty it is to perambu- |
late the grain fields to scare away the birds, especially the
crows and sparrows, whose earthly happiness appears to be
measured by his capability to make unearthly yells produced
at the back of the throat and audible a quarter of & mile dis-
tant; occasionslly a ““crow boy ™ will vary his occupation by
inventing an alarm note of his own, the whole sound, how-
ever, rarely containing more than four notes.

The English farmer resorts to numerous strategic expe-
dients to rid himself of his superfluous stock of sparrows,
one of the most successful of which isto hold a bird net close
to a stack of hay or wheat in the winter nights, and placing
4 lantern near the middle of the net, they beat the stack
with sticks, whereupon the sparrows fly to the light and are
caught, terminating their tangible existence in the sparrow
pie which next day graces the farmer’s table.

Returning, however, to the sparrows in the country. They
are nearly all house sparrows, and while a sparrow with a |
white feather or feathers is quite a curiosity in England or
France, they are quite common in and about New York '
city, They form at least five per cent of the whole,
while about ten per cent of the female birds have their
plumage interspersed with partly white feathers. In
the City Hull Park may be seen at any time some spor-
rows with plumage lighter than others, At Bloomingdale
some are scen unusually light.  The European sparrow
moves with a clean and distinet hop, rising from the ground,
and making a perceptible pause between cach hop, but the
sparrows at Bloomingdale make a succession of quick hops
with very little rise, amounting to a short run, and stopping
very short, resembling somewhat the movement of the Ameri-
can robin. In fact theresult of ten years of observation is
that the habits of the American sparrow are undergoing o
steady change, and he appenrs to be entertaining somewhat
of disdain for the insectivorousness to which he owes his im-
portation, forgetful that in no other way can he pay his
passage money.

i

———— —————
SELLING PATENTS BY AUCTION,
A correspondent writes as follows:
To the Editor of the Seientific American :

I notice a sale of patent rights took place in your city on
July 16. Can you give me the names and address of the
buyers? Or will your paper contain them? L. B, C,

Axswer.—Our correspondent doubtless alludes to the
novel attempt of an auctioneer in this city to establish
regulur series of auction sales for patents, similar to the
sales of coals and other realized commodities. As might

and make little impression as compared with graphic de-
lineations; which, if well executed, are pretty sure to com-
mand the attention and convince the judgment of the ob-
server. Thedistribution of these engravings can be readily
arranged for by the patentee himself; he has the satisfaction
of knowing that every copy sent out is a good sced sown, a
step made in the right direction, and all resulting business
comes to him direct; but in nine cases out of ten all advance
fees paid to the professional patent seller is so much money
thrown away.

el
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THE HOWGATE POLAR COLONY.

The schooner Florence, Captain George E. Tyson Com-
mander, will soon sail from New London, Conn., fora voyage
to Cumberland Island or some place near Cumberland Island,
when the ship’s company will form what is known to the
scientific world as the Howgate Polar Colony. At the last
session of the forty-fourth Congress an effort was made to
procure an appropriation of $50,000 for purposes of polar
explorations; and though the House Committee upon Ngval
Affairs reported favorably upon the bill, it was impossible to
socure favorable action, and the bill was not passed. Con-
tributions have been obtained from private sources, and the
expedition is being forwarded asrapidly as possible. Cap-
tain Tyson, it will be remembered, was assistant navigator
of the ill-fated Polaris, and escaped on the ice floe, He is
peculiarly fitted for the responsibility confided to him., He
hasbeen o seafaring man for over twenty years, and a large
portion of his life has been pnssed in the Arctic regions.
He is known as a skillful navigator, good executive officer,
firm in purpose, cool in temper, and has a well balanced
mind.

The object of the expedition is to collect data in reference
to meteorology, geology, natural history, and cognate sci-
ences of the polar regions by a system of observations,
which will be favored by n permanent location, provided
with necessary facilities, Magnetism, astronomy, atmo-
spherie electricity, mineralogy, the question of ocean streams
and currents, the phenomena attending the diurnal rise and
fall of the tides, veloeity and character of the winds, ohser-
vations upon the vibrations of the pendulum, ete., will en-
goge the attention of the colony when fully established.

Captain Howgate, the projector of the expedition, is an
officer of the regular army und is connected with the Signal
Bureau, He was selected ns one of the committee of inves-
tigation on the loss of the Polaris, and during this investi-

on his mind.
- - ——

CHESS,

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 theauctioneer,  The plan is as follows:
The nuctioneer 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, ng the case
may be; for which amount the suctioneer promises on
given day, to offer the patent at public auction, nnd to res
turn the proceeds of the sale to owner less certain additionnl
commissions, Numbers of patent owners have nibhled at
this pretty bait, have sent in their patents and moncy und
enjoyed what they paid for—the satisfaction of huving their
parchiments 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 o
bona fide sale. I, however, there have been any real sales,
we should be glad to be informed of the exact particulurs,
in order that we may give our readers the honefitof the facts,

Beattered about the country, there are quite o number of
individuals who purport to make themselves useful in sell
ing patents, But like the patent auctioneer, they thrive
upon the advance moncy received from the patentees; the
latter seldom or never get any money back from thom. If

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 o weekly record of chess fnformation,
which will be given regularly, until further notice, in the
| BemeNTIFIe AMERICAX SurpLeMENT. The first contribu-
tion will be found in the current number of the Surrng-

amunt ; for particulars, see the table of contents printed in
unother column,

It is 0 curlous fuct, that the most distinguished inventors,
mechanics, scientists, lnwyers, elergymen, musiclans, and
[ $tatesmen, find recreation in the practice of this superior
| nmusement, There appears to be something about it that
| both delights the mind and sharpens the understanding. The
L ablest men are found among its devotees, and confess to its
beneficinl influences,

Mr, Loyd Is well known all over the world as a chess
player, and hag probably met with as many successes and
cnrried off us mony prizes as any other individual,  He pro.
bably has no superior in chess ; o fact that will add interest
to the student of the problems that will from time to tHime
bo given in our Surepesext,  We may also add that, in

gation the present schome of o polar colony impressed itself |

ventor and mechanician of superior abilities, o musician of .
unusual excellence, an artist of peculisr skill, and an en-
graver of rare talents, The portrait of Dr. Moors is one of
his productions- ** When do you find time, Mr. Loyd, to
excouto these art works?” we asked, “I quit work at six
o'clock,” he sald, ** and after supper my wife reads, I listen,
and at the same time muke my drawings.”

Manufcture of Loead Plpe, Sheot Lead;, and Shot.

Our recent serlea of illustrated articles, in Now. 3 and 4,
present volume, have attmcted much sttention.  Those who
still desire to obtain coples may supply themselves st 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 artista who made
the sketches illustrating the making of shot, and for the
particulars given, as published in our issue of July 24, The
Colwell Lead Company is one of the largest and most en-
terprising establishments of its kind in the world.

—
Amerlean 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 Buperiority,” and * The Medal of
Excellence,” making in all six grades of medals, four grades
of diplomas, and the ususl money awards for ** perishable
products,” as flowers, fruits, ete. ““The Special Medal ™
will be offered for certain specified exhibits each year, and
cach year changed. For the Forty-sixth Exhibition, 1877,
which opens September 12th, the following articles only
can compete for this award: Pumping machinery, passenger
elevators, sewing machines, fire escapes, an approved auto-
matic fire detector, an approved method of preventing alters-
tions of checks, bonds, drafts, and valuable documents, by
the use of specinlly prepared papers or otherwise.

—_ —eeere— -

Dangers from Doctors.

Dr. Seaton, medical officer of bealth, 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
n patient with puerperal fever under his care, the linen re-
quires to be boiled, and the other things baked, before being
worn again at alabor. Butitisto 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.

T

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-
midity from 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. —Puanama Star and Herald.

—4 O

A Two Foot Cheap Rallway.

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. I, will bea
decided novelty, as they will have a row of single seats on
cach side, The road is cight and one half miles long, and
will cost about $50,000, or less than $6,000 per mile, being
only one cighth the cost of the ordinary milways.

The Deepest Well In the World,

Tke 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
feot, the shaft being 6 feet in dinmeter down to 400 feet,
and 4 feet for the remuinder. The operation cost between
£6,000 and £7,000, and wus watched with the greatest inter-
est by geologists,

—_— - —e—ttre——

Shad in the Towa River.

Fly fishers on the Iowa river, at Towa City, have recently
tuken several shad, weighing about one pound each, Shad
were placed in the Mississippi by the United States Fish
Commissioners several years ngo, and this is believed to be
the first catel in any of the tributaries,
Mi. Aaron Veeoer, the photographer, of Albany, N.
Y., bas made a sorles of interior photo views of Howe's
Cave, by means of the calcium light, The stalactite aud

| addition to the sbove accomplishment, Mr. Loyd s an in-

other formations are quite remarkable,
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[Continved from first page.)
of the wire forming the strand lays in the same direction,
and s received and held in a groove made around the eir-
cumferentiol surface of the shoe.  As we have alrendy stated
the two divisions of the strand, being divided by the shoe,
are gathered and retained by temporary binding wires, Thin
is well illusteated in Fig. 2. Sappose a skein of thread to be
wound upon the hands of a person, one balf 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 pnssed around
the hands, wounld contaot near the little fingers.  Gather the
two divisions of the skein together, as shown, and bind them

with thread, and we have the
)
-~

The wires passing continuonsly
around the shoes at onch an
chorage in the samo manner as
the skein of thread is wound
around the hands,

The shooe is designed to per-
manently hold the strand, but
its position on the iron bar, as
shown, isonly temporary and for
conveniencein laying it.  When
the strand is complete, two im-
mense wrought iron bars are
placed upon each side of the shoe ) ¢
and in juxtaposition withit, 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
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,

s

modus operandi of laying and
’
>
}

binding the strands of the eables,

’
{9
:

:

\
:

:
:

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

Srientific Amevican,

[AvucusT 11, 1877.

thesoe eye bolts are connected by means of o huge pin, upon

extonds to the foundations of the anchorages. where they are
securely hold by nppropriste fastenings 1
In Fig. § we illustrate o view of the bridge as it will ap-
pear when comploted and re wdy for traffie :
— i
How (o Clean Daguerrootypes, ‘
To clean daguerrcotypes perfect—so many ways have been
published, so many daguerreotypes have been spoiled e
yond redemption, by so many ways being tried, by so many
If the photogra
pher, or even the old daguerrcotypist, follows the following

who did not understand eleaning thom

instructions closely he will nover injure one, and will elean
it perfectly, so that it will be as brilliant as the day it was |

| 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

taken, if it has not been defaced by rubbing the surface ..fE

/"i(/ A,

HOW THE STRANDS OF EAST RIVER BRIDGE ARE MADE.

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 state. 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
distilled water.

Next, proceed as follows: First, see that the water is fil-
tered and clean, the cyanide also; brush as directed above;

.‘- ‘
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brought into rogquisition in like manner, We may add that |

which they are freo to turn like a hingoe, to another and sim- |
ilar sot, and these in turn connected to others, until the series |
;

the dagud rreotype plate or ;nir tare The hot water is the
whole seeret of cleaning, with the other things mentioned
Cold water may do, and may not, as I have often found ot
but hot certainly will. Next, pour the hot water off ulni
pour on the cyanide solution, and it will immediately eat off
all imperfections; then wash the plcture, and it will become
as brilliant as when it was first taken As #oon as the im.
perfections disappear, which will be in a few sed ondls, pour
off the l);tllit‘l' solution, and rinse the plate woll 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 cormers, 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
After this,
geal up tho picture well with
sticking paper, leaving no breaks

commence again,

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
daguerrcotype picture. Now,
you will have as perfect a pic-
ture as the day it was taken,

For such jobs we get from one
to five dollars, sccording to the
condition and size of picture.—
St. Lowis Practical Photographer.,
N

The Mississippi Jotties,

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.

—— e

Dr. Erasyus Wrnsox, an authority in England on cuta-
neous disorders, has been investigating the number of hairs
in asquare 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 BRIDGE 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

|

Srientific Jmevican,

Frogress of American Mechanleal Industry.
Details accumulate on all hands in illustetion of the fact

very simple form of telephone, which wo illustrate in the an- i that the Americans are endeavoring, with characteristic en-

nexed engraving. The instrument may be said to take the | ergy, to find world-wide outlets for the products of their

place of a tolegraph key, being operated by the voice instead
of the hand, and instead of a message belng sent s in tele-
graph instruments, music is transmitted. It may be applied
on any ordinary telegraph line,

mechanical industry. They are not satisfled 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,

The instrument may be said to consist of a metallic cylin- | and our general machinery in the leading markets of the
der, resembling in sizen quart pail, turned on its side, and | world. This was to be anticipated as an inevitable result of

attached to a block of wood.

By a reference to the en-
graving, A is the hlock 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, und closed at the
other end, which serves as a
vibrator. In frontof E isa
metal standard, D, with a
platinum-tipped  regulating
scrow, which is in slight con-
tact with the vibrator, E. The
main wires, I, G, connect E
and D,

The instrument is connect-
ed in the main telegraph line,
the samoe as an ordinary re-
lay, and tuncs 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 viorations 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. 1 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 'he Engincer,
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, buy
nevertheless the pump deserves
examination,

It has been especially designed
for the use of owners of steam
lsunches. It is made entirely of
gun metal, and is so light that
one quite competent to supply a
powerful steam launch boiler can
be 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.

- -
Saw Dust Soap.

A manufacturer in Tilsit, in-
stead of addinz infusorial earth
or ground quartz to the soap
mass and thus producing a sa-
polio, introduces o considern
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 sonp. The soap does not
contain an excess of soda, and has
no il effcet on the hands, An
analysis of a specimen eight days
old yielded, gresse, 44 percent;
soda, 6 per cent; wood, glycerin,
coloring matter, 10 per cent; wa-
ter, 40 percent.  The price at the
factory is about 5 centsa pound.

' \\m‘,_.-,-'i,

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. The circumstances to
which we have been adverting appear to us to demand the

Fig. 1.

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 otherwise,
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, und 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-
sclves, 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,
the faculty of developing a
world-wide commerce. Un-
der these circumstances, we
fancy thatit is bigh 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 Guardian.

e ——vore—
Motion and Heat,

M. Ollivier (in the Journal des Débats) gives the 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 which means the extremity so applied becomes consider-
ably heated. The hand at the 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 the
point of burning the skin. M.
Ollivier thus explains this effect,
which appears paradoxical at
the first glance. The heat that
burns the hand is not generated
at the other extremity of the bar
and transmitted from thence, but
15 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,
S e e

Thoe Potato Bug In Germany,

The Cologne Gazetle says that
from careful obser vations and
inquiries made since the burning
of a potato field in the neighbor-

LEUPOLD'S IMPROVED DONKEY PUMP.

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 larve, neither above
the soil nor below the surface.
Thero is reason to believe that
not one beetle has escaped,
—e
To Maxke STickiNG PAPER.—
Brush over your sheets a solution
of dextrin, with sugar mixed,
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Communications.

Our Washington Correspondence,
To the Editor of the Scientific American :

The Commissioner of Patents has rendered a decision in
the interference between Messrs, Sargent and Little, award-
ing priority to Sargent. This is said to be one of the most
important of all the various applications which the inventor
has had before the Oftice, and he has had many, as it is be-
lieved to cover the use of a time lock with a combination
lock on the same safe or vault door when each aots inde-
pendent of the other on the “ boltswork.”™  The application
has been in litigation for over two years and has been in
interference with five different applications of various lock
inventors, in all of which Mr. Sargent came out the victor,

Mr. Hunt, who was suspended from practice, as men-
tioned in a previous letter of mine, is making endeavors to
have the Secretary of the Interior set aside the action of the
Commissioner of Patents in suspending him, and also to
compel the latter to allow the reissue patent to go out, about
which the trouble originally arose. Hunt's attorneys were
heard on Saturday last by Assistant Attorney-General Mar-
ble, but up to the time of this writing the decision has not
been promulgated. It is understood, however, that he will
recommend that the present order of suspension be with-
drawn for irregularity, and that a temporary order shall be
issued suspending Mr. ITunt until he has shown cause why
the order should not be permanent,

I hear that Mr. Hunt takes exception to my statement
that his papers were prepared by a brother of the assistant
examiner, by saying that he prepared it himself. It is pos-
sible that I was wrong as to the actual preparation of the
papers; but it is certain that the gentleman mentioned was the
attorney in the case, as is shown by Mr. Hunt's own circular;
and as the attorney most always prepares the application,
my informant had good grounds for supposing that he did
50 in this case.

An important extension case was heard by the Commis-
sioner on Saturday last, relating to the Voelter wood-pulping
patent, which hss already had one extension, and is now
up for another by order of Congress. The decision has
not yet been made, but will probably be given before this is
printed.

The State Department has been officially advised that the
French Government has reiterated its determination to open
the Paris Exposition on the 1st of May next, and that de-
tailed regulations for the information of exhibitors have been
published. It is believed that our government will not be
able to make any arrangement for American participation
until Congress shall have met, there being no law authoriz-
ing the appointment of a permanent commission and no ap-
propriation cut of which the necessary expenses can be de-
frayed. 1 do not hear anything of the provisional commis-
sion proposed sometime since,

Secretary Thompson has written a letter to Captain How-
gate of the Polar Expedition informing him that he cannot
comply with his application that Captain Tyson, now in the |
service of the Navy Department, should be detailed for the l
expedition, and that he cannot, much to his regret, comply 1
with Captain Howgate's other request for the loan of instru- !
ments belonging to the Navy Department for the use of the ‘
expedition. It is said, however, that this will not prevent
Captain Tyson going into the expedition, as he has been
granted leave of absence for that purpose but without pay.
He will command the Florence, and will be paid by Captain
Howgate.

Thz Woodward Expedition has been under discussion by
the Cabinet, but I cannot learn that any assistance or official |
countenance is to be given to this party.

The War Department has issued a general order for facili-
tating the prosecution of the topographical surveys in the
western military divisions and departments—including rc~:
connoisances of routes, the astronomical determination of |
the positions of military posts, etc., and the drafting of |
maps—and holding in view uniformity of action and a syste-
matic plan. The general plan of exploration and survey

will be determined by the Chief of Engineers, and executed |

Scientific Qmerican,

manufacture, on exhibition in that city in the building of the
Berlin Association of Architects, under the auspices of that
body, compare most favorably with other similar manufac-
tures there exhibited, in quality and workmanship, or cheap-
ness, and with proper efforts to introduce them they cannot
fail to find an extensive and profitable market in Germany.
A collection of American furniture was also on exhibition
and received much commendation.

The same department has reccived a report from our Con-
sul at Sonneburg, relative to the rinderpest. He says the
poison of the disease is most difficult to destroy, attaches it-
self readily to all substances, and may be communicated for
an indefinite period, but thinks that there need be no fear
that either infected hides or other poigonous articles will be
exported to this country from German porls.

The Department of Agriculture reports oats in superior
condition in New England, in most of the Southern States,
in those of the Missouri valley and in Oregon, and in fair to
high condition in all the remainder, except California, The
South is finding immunity from loss in their red rust-proof
variety. The indications are favorable for a good yield of
barley.

An investigation by the same department has been made
regarding the loss of sheep, which shows that during the
past year a total of nearly three millions of sheep and lambs
have been destroyed by dogs, wolves, and disease, of an ag-
gregate value of nearly $8,000,000.

The new Commissioner of this Department (Agricultural)
strongly endorses and will give all possible aid for a fair test
of the proposed plan for giving, by telegraph and signal can-
non, general and instant warning of coming storms, for the
benefit of agriculturists during the hay and grain harvests,
and also of shipping, and to give warning of sudden destruc-
tive floods on rapid rivers. The system has been pretty gen-

!cmlly endorsed by prominent citizens, and it is now pro-
posed to lay the matter before the Secretary of War, with

the above mentioned recommendations and such others
which may be sent by county and State agricultural societies,
with the request that he will order a test to be made at all
forts, arsenals, navy yards, barracks, etc., in the populous
States, so that if successful it may be extended to all the
principal towns and villages.

One of Professor Baird's assistants passed through this
city on Baturday with 100,000 young shad that were hatched
at the South Hadley Falls propagating gardens, to be de-
posited in the Cattahoochee river, Ga., at Columbus and
West Point.

The July returns of the condition of cotton, as stated by
the department, cover the entire area of 361 counties, and
these counties produce six tenths of the cotton grown in the
United States. The average condition of these counties is
93 per cent, or less by 7 per cent than the average for 1876.
The crop is from one to two weeks later, owing to cold in
some sections and excess of rain in others. Inscets have
done but little damage. Labor is said to be becoming grad-
ually more efficient, and an improvement both in morale and
efficiency is reported from Louisiana.

The appropriations for the navy for the new fiscal year
having become available, an order has been sent out for the
immediate fitting out of a number of vessels of war, and the
work at the navy yards has been resumed. The following
vessels are to be fitted out at the places named: The Alaska
and Guard, at New York; the Wachuset, at Boston; the
Canandaigua and Galena, at Norfolk; the Quinnebaug, at
Philadelphia; the Benicia and Troquois, at Mare Island; and
the Wyoming, in this city.

The Government has decided that the act of June 18,
1868, declaring that eight hours shall constitute a day’s work
for all laborers and mechanics employed by the Government,
does not prevent officers from making agreements by which
a day’s labor may be more or less than eight hours; and an
order has therefore been issued that officers in charge of
public work shall make their contracts and have the work
performed upon the basis of ten hours to a day’s work, and
that all persons who desire to work only eight hours per day
ghall be paid for that number of hours and no more.

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-
porated in the general maps of divisions and departments.
Dr. J. D. Hooker, President of the Royal Society of Lon-
don, and Licut.-Gen. Strachey, of the Royal Bengal Engi-
neers, have also organized, through the assistance of friends
in this city, an expedition for scientific research through the
summer in Colorado, Utah, and California, in company with
Dr. Asa Gray, of Cambridge, and Professor Joseph Seidy, of
Philadelphis, the former celebrated as a botanist and the
latter as n comparative anatomist. The results of their dis-
coveries will be communicated to our government in the
form of reports, and it Is belloved that they will be of great
value, without involving any expenss to the nation, as the
costs will be defrayed by the gentlemen who compose the

has been received at the State Department

that the International Geographical Conference, lately in ses-
sion in Brusels, appointed an executive committee 1o sit in
the interval betweon Its adjournment and ts future mecting,
on which Mr. Henry Sanford was appeinted to represent the
United States and Sir Bartle Frere as the member for Great
Our Consul General st Berlin informs the same depart-
ment that the collectlon of locks and tools of American

(slotted screw—or what is known as the French system—in
‘converting these guns. This system has nlso been adopted
;by several foreign governments who, after careful experi-
;mcnu, found it to be the most suitable for converted
| ordnance,

A new system of signals, the invention of Lieut. Com-
{mander Very, of the navy, is about to be introduced, in
| place of the Coston signal, which has been in use for some
(time past. These signals have the appearance of Roman
candles, in two colors, which by time intervals will indicate
| the numerals and will enable the vessels using them to have
a8 perfect understanding with each other as with flags in the
day time. The Very signals will be projected to a height of
about 250 feet by means of a pistol designed for that pur
pose, and will thus be visible at a great distance, The in-
ventor of the system has given the Government the right to
to make and use the signals for five yoars,

The Treasury Department has mado up a statement of the
#latistios of the wrecks that have occurred within thoe range
of the lifesaving service during the past fiscal year, from
which it appears that 120 vessels were driven ashore by
stress of weather, and that they had on board 1,858 persons,
of which 1,214 were saved and 39 lost, or about three per cent
of those imperilled. The estimated value of the vessols
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wrecked is $1,746,464, and of their cargoes $1.,548, 878
making a total value of $8,005,381, of which, 50 far us m:
ported, $1,554,605 was saved. Upon fifty of the wrecks the
life-saving service apparatus was successfully used and R385
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 sttention to the
subject of extending the range of the shot line; and after o
series of experiments at Cold Spring, N. Y., with & 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 ehot 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 the close of last year, in aid of
railroad construction, including land grants and subsidies 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, yiclding $13,208 in du-
ties; china and earthenware sold for $88,429, vielding
$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 $20,212;
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.

—_— o ————
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 otber hand it
is contended that a piece of steel will get larger diametrically
but shorter in length from being bardened, and this 1 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. Ihave
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 his thousandths by about 20, for he will
find his gage Vs 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 Deill Company will undertake to
make a tap with a thread that will successfully stand the
above named test, and the man that invents any practical
method of making taps that will stand jt successfully will
leave n 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 move 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
mnde,

. Ifany one wishes to test this fuct, let him take a screw
bolt, say 4 inches long, then take a tap and tap a nut having
# hols un inch deep, and also a nut baving a hole 3 inches
deep, using the samo tap in each case. If the first nut fits the
bolt easy enough to be just turned by band, ten to one but
the second nut will take very heavy pulling with s wrench by
the time the bolt _ Mechanics are

Let us take a piece of steel, an untapped nut, for insta
and carefully gage it before and after hardening it; we ¥
find after hardoning that its dimensions have increased in
directions, except in the hole, and there
diminished. Thissecms an anomaly ; for
of the outer diameter has elongated, why
faco of the hole have increased lso?

I can give s that the metal must expand




ole and outside, is the strongest section;
! "i&lu.thmddomulh(mdm
stions, expanding the metal outside of that
ide of the line it s compressed. The diameter
thmwmkam for the expan-
There must, howoever, be two such sections or lines,
mummmammuu
: te strength of the piece.
leco of work had no bole io it, all the expansion

» placo oxtornally,

‘bolts in the lathe many workmen make an al-
r swelling in hardening, and they hit the mark re-
m-.mwxmmum

g0 by, for it is different in different diameters.  Care
be taken to allow lttle enough, because a hole too small
‘be lapped out, whereas one too large is a proportion-

| than larger work.  What the proportion b.md
it all increases uniformly, I have nover kept any
to indicate. Wrought iron work acts the same as steel,
except that In small work I believe the enlargement to be
greater than in large work. Here, however, I may say that
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Neptune. grant some reliel to m:uhctnm by remitting the duty
Neptune rises on the Ist at 10h. 63m. P, and uuuip-yobla upon aleobol used 1n the arts,  The result was the
120, 28m. P of the next day, On the Blst, Ncptunc’coneocllon of the mixture known as *“methylated spirit,”
rises at 8h. 55m. P.M., and sots at 10h. 25m, of the next day, | which was supposed to be undrinkable, and which, under
r—— A P e cortain conditions, was to be sold duty free to dyers, ete.
Thoe Visual Purple of the Eye. Unfortunately the mere sddition of wood spirit to alcohol
We have severnl times alluded in these columns to the so- | did not seem to the suthorities a sufficient precaution. Ex-
called visual purple, or sck-purpur, as the German physiolo- cept a manufacturer or dyer was able to give security in
gist, Boll, terms it.  This visual purple is a colored sheet at | |£1,000 not to use or allow to be used the ““ methylated
the back of the retina of the eye, and becomes improssed by | 'spirit * for drinking purposes, further additions were in-
light in the same way as o photographic film.  The lmm (sisted upon.  One of these consists in dissolving in the spirit
must, however, bo very intense to make nn impression, and | | smaull quantity of shellae,  This addition was proposed in
it was only by exposing a rabbit's eye in a dark room to the | the interest of the varnish makers, who it was
action of a ray of light coming through a shutter for three | supposed would be the main consumers of methylated spirit,
minutes that any image could be produced. and to whom the presence of shellae would be no detriment.
It has been a question how long the visual purple remains | In this state the spirit is sold under the name of ** finish.”
after death.  Boll found that & rabbit's eye immediately | This addition, for the color maker and dyer, is one of the
lﬁerdeuh was in a position to reccive an image quite e | most unfortunate that could have been devised. It makes
readily as when alive, and he asserted that he belioved the all colors come up flatter, and gives reds especially a dull
visual purple to remain unbleached and photographic many | t bluish tone. To detect shellae in methylated spirit it is
‘hours after death,  The German physiologist has been lately morcly necessary to add a spoonful of the suspected sample
“able to prove that in the human being such is the case for ' to a large glass of pure water, say condensed steam water,
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 caso was n criminal who was exccuted In and occasion a white tarbidity or milkiness in the liquid.
‘diameter, and about six incheslong. By large work, say six  Vienna on the Bth of March last, at a quarter past seven in Sometimes lnstead of shellac a small quantity of some aniline
mh dinmeter by about ten inches long, orlonger than the morning. The execution occurred in a badly lighted color, blue or red, is added to the spisit.  Whatever color Is
Macumxist. yard, surrounded by high walls, and immediately after death selected will, of course, in certain cases prove objectionable.

OBsERVATORY OF Vassan COLLEGR.
Positlons of Planects for August, 1877,
! Mercury.

On Angust 1, Mercury rises at 6h. 8m. A.M., and sets at
Th. 56m. P.M. On the 31st, Mercury rises at 7h. 52m. AL,
and sets at 7h. 20m. P.M.  Mercury is small and will not be
easily found, but should be looked for after sunset, and late
in August, south of the point where the sun sets.

Venus,

Venus is so much brighter than Mercury that it can be
seen all through the month of August for a short time after
sunset.

On August 1, Venus rises at 6h. 57m. A.M., and sets at
8h. 23m. P.M.  On August31, Venus rises at 8h. 6m, A M.,
and sets at Th. 44m. P. M.

Mars.

On August 1, Mars risesat Oh. 19m. P.M., and sets at Sh.
09m. A M. of the next day. On the 31st, Mars rises at 7h.
15m. P.M., and sets at 5h. 49m. A.M. of the next day.

Mars is coming into better and better position for evening
observation, and will, by the latter part of August, be very
conspicuous fu the southern sky. Saturn and Mars rise and
set nearly at the same time all through the month, Saturn |
being some degrees above Mars when on the meridian.

Jupltor.
On August 1, Jupiter rises at 4h. 22m, P.M., and sets at

at 2h. 28m. P.M., and sets at 11h. 23m, P.M. The best time
to look at Jupiter during August will be from 7h. Om. to Oh.
P,

|in alum, as otherwise the mucons sensitizer does its work,

1h. 23m. of the next morning, On the 31st, Jupiter riscsf—P holographic News.

the executioner, s 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, .tbyluwd spirit Is really needful—which we doubt—some-
‘and after an interval of & 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.

| showed the existence of the visual purple, so that the eye still [ On the Continent ordinary alcohol is cheaper than wood
poaemod photographic properties, but no trace of an image spirit, and hence purchasers of the latter sometimes find it
was to be observed on the retina of the dead man. But more or less adulterated with the former. To detect this
even had a slight impression been bleached upon the purple fraud Riche and Bardy heat the suspected sample with sul-
film, say that of the prison wall, this would, nevertheless, | phuric acie, dilute with water, and distil. They then mix
have disappeared again, since the membrane behind the re- the distillate with peroxide of manganese and sulphuric acid,
| tina possesses all the properties of a re-sensitizer, and would | thus converting the ethylic alcohol into aldehyde, and add a
‘have restored the purple color again in a very short time. |solution of hyposulphite of soda, and finally some magenta.
That the visual purple does not lose its properties till some 'If common alcobol is present, even to the extent of one
time after death may now be taken for granted. | tenth per cent, the magenta takes a violet color.—Chemical

So far as regards the possibility of an image existing on ! Review,
the retina after death, so as to be discovered some hours sub-
sequently, we may safely decide in the negative, judging Blasting by Electricity,
from what we know of the sek-purpur. It is only, as we hnvc{ Blasting by electricity, one of the latest practical de-
seen in the case of the rabbit, where the object is very bright, | velopments of science, is being generally utilized. The
or it is steadily reflected upon the eye for some time, that an  advantages are great saving of explosives, safety, and
image appears; and then the latter must be immediately fixed protection of life, economy of eapital and time, and over-
coming obstacles that nothing else will, such as firing under
any quantity of water, sinking or driving in soft sandstone,
granite splitting, rooting up trees, blasting slag, ete.

On Saturday, June 16, a gigantic explosion was arranged
in the granite quarries of Messrs. Ellis and Evrard, at Bar-
don Hill, near Leicester, by Messrs. Atkin and John Harris,
of Nobel's Explosive Company; six holes being put in, aver-
aging a depth of 20 feet, each hole being charged with 15
1bs, of dynamite, and exploded with Capt. Brain’s electric
fuses. The machine used to fire them was Capt. Brain's
American Improved, a most compact and simple article, be-
ing only some 14 Ibs. in weight, which may be used by the

-t

and the purple color is restored, No doubt when the eye
looks upon a very light object—the sun, for instance—and
the vision remains persistent for some minutes, or seconds, |
afterwards, our eye has received photographic impression, |
but this not likely to occur just before death. Only under
such circumstances would it appear possible to secure a
photograph upon the eef-purpur, or visual purple of the eye.

—_— ——.—ore—
A New Fire Cistern.
A new fire cistern, by Mr. R. T. Scowden, City Engineer,

On August 1 the largest satellite (according to the Nawti-
cal Almanac) will make a transit across the disk of Jupiter
during these hours, and will not be seen; Jupiter will seem
to have but three moons.  On the 4th the moon nearest to

Jupiter will oot be seen because it is bebind the planet at the |

hour from 8 to 9 .M. On Augustd the smallest of the
moons will not he seen until 9 P.M., because it passes in
front of the planet, On August 12 the largest moon will
= not be seen until near 8 P.M., having been in the planct's
y shadow, and the first or nearest to Jupiter will not be seen
until after 9 P.M., haviog been passing across the face of
Jupiter. This same moon isnot seen on the 13th until near
8 P.M., because it is in the planet’s shadow; again, on the
27th, it is not seen after 8 .M., because it is behind the
planet.

The smallest satellite disappears on the 16th a little after 8
P.M., by coming in front of the planet, and on the 25th it
dinnppwro by getting into Jupiter's shadow,

On August 19 the largest satellite will disappear by going
into the shadow of Jupiter, and on the 206th it will not bhe
seen between 8 and 9 P.M., being behind the planet,

Saturn,

On August 1, Baturn roses at Oh. Sm. .M, and sets at 8h.
190m, the next morning.  On the 81st, Saturn rises at 7h, 1m.
P.M., and sets at 6h, 10m. the next morning.,

Saturn and Murs rise at nearly the same time during the
wonth. They are much bigher in the southern sky, when
they come to the merldisn, than Jupiter,  On the 2 th, Sat-
urn will be at meridian passage (12h, 57m.) directly above
Maurs, 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,

Urnnus,
Uranus can rarely bo 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, 18m. A M., and sets at
Th. 67m, P. M. On August 81, Uranus rises at 4h, 21m,

A M., and sets at 6h. 69m. .M,

At this time Uranus will be very near the star Regulus,
It will not be easy to see it, a8 its dinrnal passage is almost
wholly mude during the light part of the twenty-four hours.

'streets, Louisville, Ky., and proved to be entirely satisfuc-

ordinary working men, giving an electric spark 2 inches in
length. The firing of these six holes had a most marvelous
tory. This cistern is entirely different from any fire cistern | effect, the whole quarry having the appearance of being rent
ever used before. It is constructed to hold three hundred  as by an earthquake. Huge blocks of granite were tumbled
barrels of water; the body of the cistern instead of being | out, and upon careful examination and measurement it was
perpendicular is horizontal, lying parallel with the course of  computed that 14,500 tons had been dislodged and thrown
the street, cylindrical in form, the walls being of brick and ’ into the bottom of the quarry. This practical demonstration
cement, thirteen inches in thickness. The tank is sixteen  of tle effect of simultaneous blasting with a powerful ex-
feet long and ten feet in dinmeter, with the crown twenty- ‘ plosive in connection with quarry works was most satisfac-
four inches below the surface of the street, the two outlets | tory to the proprictors and other gentlemen present, it being
being near the ends.  The idea of this plan of cistern is to | generally acknowledged that such successful results had
obtain more than one outlet, which is impossible in those | never been known in the district before.
now in use, so that a great number of engines can be op-| The Electric Blasting Apparatus Company, Cinderford,
erated from one receptacle.  Another advantage claimed for | Gloucestershire, have also just very successfully laid down
it is that the cistern, from the nature of its construction, can- | a st of blasting apparatus at South Kirkby Celliery, near
)nol be crushed in from the street above. Bvery one who saw | Pontefract, where shafts are being sunk to a depth of 700
| the test were much pleased, and were ready to acknowledge | yards. The advantages of the system are soapparent in
the superiority of this cistern over those now in use. It is | collieries already using this apparatus in the district that its
likely that they will be extensively adopted in the future. |use is becoming more general. At the Houghton Main Col-
—_—— o so— liery, near Barnsley, two 15 feet shafts are each firing 16
Methylated Spirit, holes at once, and raising 70 tons of débrés from a shot, an
increase of 50 tons a blast on the old system—a practical de-

Methylic alcohol, wood spirit or wood naphtha, is one of
the volatile products obtained by the destructive distillation | monstration of the great advantages of simultaneous blast-
ing.—Mining Journal.

of wood, sawdust, spent dyewoods, ete, It is used in a
variety of chemical operations, and in the manufacture and
preparation for use of certain artificial coloring matters, It
having, fortunately, a very disagreeable taste, it is never
used for drinking, and hence it may be manufactured, sold,
and employed in the arts without any exceise interference,
Methylated spirit, however, is a very different article. It
consists of ordinary (so-called et/iylic) alcohol mixed with
about five to ten per cent of the true moethylic aleohol just
mentioned, and i8, therefore, not a definite chemical com-
pound, but a mere mixture.  The origin and history of this
““methylated spirit ¥ may be briefly stated as follows: Me-
thylic alcohol (wood spirt), though very useful to the chem-
ical manufacturer and color maker, cannot be used as o sub-
stitute for common alcohol (spirit of wine), but produces
different results. It was also found that many chemical
operntions which require spirit of wine could not be carried
on ns cheaply in England ns on the Continent, where spirit
is much cheaper on aceonnt of the smaller duty payable on
its manufacture. Government was therefore petitioned to

was lately tested at the corner of Thirteenth and Magazine

(s

The English Iron Trade,

The statistics of the iron trade for last year show that out
of 4,970,000 tons of pig iron produced in the Cleveland dis-
triot, 2,828,000 were retained for home consumption, and
2,041,000 tons were exported; and in 1874, 8,543,000 tons of
the 5,901,408 produced were retained for home consump-
tion, whilst only 2,587,000 tons were exported. In 1863 the
quantity of pig iron made in the North of England was
838,400 tons; last year it ronched 2,075,000

Casualty by Lllh(nlﬂl-

The Salem (N.J.) Standand states that recently Mr, Henory
White, . well.known resident of Lower Penn's Neck, was
killed by lightning as he stood in his own doorway. He
went to the door to look at the elouds, and s he looked out
he placed his hand upon the water conductor, and was in-
stantancously struck by the eleoteic fuld, which, it is sup-
posed, was ot that moment passing down the spout,




Scientific American,
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POSTAGE STAMP CANCELLER,

The improvement shown fn the engrav-
ing consists of what might be called an
enlarged  non-adhesive postage stamp,
printed on strips of paper like lubels,
gummed at one end and of convenient
lengths to encompass the sides of lotters
or their envelopes, and of moderate width
to cover & 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 dampenod,
and it then forms an encireling 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 thut the writer had paid
his postage. As a portion of the address
of the lotter is covered by the strip or
band, the post office employé removes this
band, and by retaining it, it becomes im-
possible to redssue 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
traflic in washed stamps will be at an end.
By no cancelling stamps being employed,

POTTS' METHOD OF ATTACHING AND CANCELLING POSTAGE STAMPS.

the eylinder and enuses it and the toothed
bar, O, to which it Is attached 1o rise, and
ns it rines, the teoth, D, of bar, C, engage
the side of the log, E, and eause the log
1o turn over. But in order to take the logs
from a distance, from the head blocks on
the log deck, the steam eylinder and the
toothed bar within it is caused to oselllate,
#o that the wothed bar will engage a log,
nnd ns the steam in the eylinder forees the
piston and toothed bur upward and out-
ward, the teeth will engngo the near side
of the log and cause it to roll over toward
tho log carriage and bead blocks. The
toothed bar has a number of teoth upon it
that, as the upper one is foreed from its
hold by the turning over of the log, the
noxt succoeding one enguges the log and
Keeps it in revolution until the piston head
has been foreed 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, n seccond or n third action of the
steam upon the piston and toothed bar is
had until the log is in the right position on

the contents of letters are not liable to injury from blows | by an elastic band of thin rubber, which is sufficiently yicld- | the head blocks. In order to hold the log from rolling back-
; 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 haviog a cord, H, attached at the proper place,
Camillas, Onondaga county, N. Y., who may be sddressed | s0 that the sawyer can draw the holding bar down upon the

given in using these stamps for cancellation.

BOOE COVER FROTECTOR.

Another use may be made with this mode o. stamping let-

ters. At stated intervals the stamps, as removed from let-

ters, could 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.

e —— <+ AN+ A —.
BROWKNE'S BOOE COVER PROTECTOR.

The object of this invention is to provide a
temporary cover for books, which may readi-
Iy be applied 10 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 put
on. One side of the folded part is pasted or
otherwise fastenod. 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 belog sufficient to hold the folds of the
cover in place, while the other may be slipped
over o 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

ing to adapt it for the purpose designed.

at that place, or further inguiry may be made of George W.

Keeler, 55 Liberty street, New York city.,

- ———etre—

IMPROVED LOG TURNER.
Logturners, 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
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

| from the log deck upon the head blocks, As

the reciprocating toothed bar will, we are in-
formed, work successfully at great angles in

log, the teeth engaging it and thus preventing the log from
| rolling back

A counterpoise is attached to the opposite

¢nd of the holding bar, so that when the bar is free the

MICROMETER CALIPER.

cither direction from a perpendicular, it will engage a log | toothed end will rise up out of the way. The cylinder, A,

far away from the head blocks, and force it upon them.

is caused to oscillate by the attendant putting his foot upon

This device is operated through the medium of an oscil- | the treadle lever, I, and forcing the weighted arm that is
lating steam cylinder, A, into which the steam is conducted | fixed to one of the trunnions of the steam cylinder down.
through the pipe, B, and flexible part, into the bottom of | This carries the cylinder over to the right, as scen in broken

rerEm)

ORM'S IMPROVED LOG TURNER.

 the cylinder, when it impinges upon a piston heed within | lines, or by raising the treadle bar, I, the cylinder will be forced

over to the left, a8 scen, whereby is given a
greater capacity to the log turner, The coun-
terpoise, J, on 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 Paducalh, Ky. Further information may
be obtained on application to Langstaff, Orm
& Co., same address.

MICROMETER CALIPER,

The accompanying engraving represents a
micrometer caliper manufactured by the Vie-
tor Sewing Machine Company, of Middle-
town, Conn, It consists of a U-shaped frame
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 clonga-
ted, forming a sleeve, C, over which is fit-
ted asleeve, D, that is attached to the milled
head of the screw, B. The sleeve, C, is grad-
uated longitudinally, and the sleeve, D, cir-
cumferentially st its lower edge, it being bev-
cled to bring the graduations near the surface
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; acd is so con-
structed that any wear resulting from use can
be readily adjusted.

Homo-Made Vinegar.

A cheap and wholesome article of vinegar
may bo made of water, molasses, and yeast,
say twenty-five gallons of water, four of
molasses, and one of yeast. This, when it
forments, will yield very good vinegar. A
fair imitation of white wine vinegar may be
made of mashed raisins und water kept ina
warm place for a month.

T




 ed loft, clinging head down-

- ways has her baby bat with

~ species
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THE BROWN BAT,
BY C, FEW sEiss,

The brown bat (scotophilus fuscws, Boauvois) appears to be
the most common vespertilion in the city of Philadelphia, 1t
conses to hibornate as soon a8 the first warm days of spring
arrive, that is, about tho latter part of March or the first of
April, but I have, on two
Instances, obscrved it flying
about at twilight as early ns e
the middle of February, At -
one time, Fobruary 18, 1800, :
wWhen the thermometor
marked 60° in the shade,

This animal, unlike its noar
relations, the aves, has no
need of a nest, and therefore
does not constructone.  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 motber 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-

>ra
A1

N
T,

- wards, to a rafter, she al-

her.
We had a male bat of this
in captivity last

actions when placed in the
revolving wheel of a white
mouse cage, and was surprised to find him able to

~ cause the wheel to revolve quite rapidly; though his gait

was indeed ludicrous, being an awkward stumbling wad-
dle. And to add more grace to his motions, he would fall

. every few minutes, and the momentum of the wheel would

carry him completely around, before he could regain his foot-
ing. He was an irritable little brute. When any one would
touch his cage he would squeak violently, at the same time
showing in rage his sharp tecth. He refused to eat all the
flies caught for him, and died of self-starvation and thirst
combined, in three days after his capture. Therefore as ““a
cage bird " he was not a success.

Our bat, when on the floor of his cage, rested or moved
upon all fours, as represented in the engraving; but seemed
to prefer hanging by his feet from the side or top of the cage,
head downwards, with his wings folded against his body.
He, as with all living bats I ever experimented with, was
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ablo to spring up and take wing from o level floor. 1 state
this becauso it hus boen asserted that bats can only take wing
by dropping from some elevated position, and never from a
tint surface.

I once henrd n gentleman, who had “gone through col-
loge," describe a bat to a lady as “only n mouse with wings.”

THE BROWN BAT.

If he had said a little hyena with wings, or better still,
a flying mole, his description or comparison would have been
nearer the truth.  Look into a bat's mouth, and you will ob-
serve four sharp canine teeth as in the higher caraivora; not
four long chisel-shaped incisors, and no canines, as in the
rodentia.
The dental formula of the brown bat is—
9.9 4 » 4

= e g molars, ——
: : '6°5

canines, 171

Incisors, = 32 teeth. |
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‘WO00OD ENGRAVING IN JAPAN. ‘
The art of wood engraving, which has been brought to
such perfectiorrin our day, is comparatively a modern art, at |
least in our Western civilization, where the earliest wood cut
extant dates from 1423. The Chinese, however, have illus- l

trated their printed books with engravings from wood blocks

—_—

puto the elaim, that thelr artists during the reign of the re-
nowned Emperor WuWang, who was contemporary with
Samuel when he judged Israel, n.e. 1120, adorned the cur-
rent liternture of that day with their wood engravings. They
have wsed 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 hoast %o
much, dwarfs almost into
nonage by ita 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 adry leaf. In this way thousands of copies
are printed.

e

Ax 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. Itis
said that he realized $60,000 out of a little lamp-buraer,
which had an appliance for lifting the chimney o 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

for ages. It is claimed, and we have no disposition to dis- ' flame under different conditions.

i
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A JAPANESE WO00D ENGRAVER AT WORK.




KNIVES,
In forging table knives two workmen are usually

steel rapidly assumes the form of a knifo blade,
rated from the rest of the bar, leaving, however,

and Is sepa-

cured in the handle, thongh this is sometimes forged from
o ploce of iron welded to the steel blade,  The olovated por:
tion of the knife botween the hlade and tang s formed at
tho sams time by the use of the proper mould. A socond
heating and hammering completes the smith's share in the
work. In France, where the knifo manufacture has been
carriad to a high degree of perfection, a method of rolling
the knife Blanks has recently been introduced, producing ex-
cellont results,

Fig. 1 —ROLLING THE BLADES.

After having been properly hardened and tempered the
Kknives pass finally into the hands of the grinders and pol-
ishers. The tangs of table knives are either flat or pyra-
midal inshape. The fiat tangs are placed between the two
halves of the handles, and are secured therein by means of
soveral small rivets. The four-sided tapering tongues have
a hole drilled for them in the hafts, and are firmly held in |
place by a cement composed of piteh and brick dust; in the :
case of koives with metal handles by pouring in molten
lead.

Blades for pen and pocket knives are forged in a similar
manner from small bars of steel. Their further elaboration |
~rilling the hole and cutting the notch along the back—is
performed after a second heating. In tempering the blades
after having first hardened them, they are placed upon an
jron plate with their edges uppermost, and heated until they
assume the right shade of color.

The sccompanying illustration, Fig. 2, represents the more
common form of table knife together with an ordinary
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 against
the spring, which is fastened at two places to
the back of the handle, 35 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 are forged
from flat 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 fortheir 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 thoy are stirred about
until perfectly cold. In tempering, the blades
are heated in an aleohol flame or in a bath of & molten mix-
ture of tin and lead until they acquire the proper tint of yel-
low, which varies 8 good desl 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 muking razor blades hns 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,

et
e e o o

e Anclent Aqueducts,

=P B Parker, in his book on the “ Aqueducts of
Rome,” gives us some facts which may wdlA;lmt modern
municipalities, not to speak of governments, to the blush,
The exact quantity of water daily pourcd into Rome in Tra-
Jan’s time is known from careful estimates of Frontinus, the
head Government surveyor and engiveer. It amounted to
24,805 quinarics, a section of which amount would be Just
upon 120 square feet; .z, 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 nque-

engaged,
one of them controlling the piece under treatment with his aday forty gallons per head per
one hand while with the other he does all the light work,
with the aid of & small hammer, his assistant dealing only | is used In manufac
the heavier blows. In this way the end of & red hot bar of | ete, Tho site of old Rome

enough ma-
terial to furnish the tang of the knife, the part which is se-

Seientific Auerican.

of gallons; i.e., at least 882 gallons por head, for the popula
tion of old Rome probably never exceeded a million. Now:
day are thought ample, and
by many excessive; these forty including, of course, all that
tares, in street cleansing, sewer flushing,
was notably unhealthy, aud there
[ wis much over-crowding; yet after the chief agueducts wero
| made, no city of antiquity was so free from epldemics

Another point to which Mr. Parker calls attention is the

care with which the best water (such as the Marcian, now
| lntely brought into use again) was kept wholly for drinking
[ purposes, while the muddior and leas pure (sueh an the Aunlo
| Votus and Novus) was used for streot and sewor flushing, for
'the baths, and for scenio representations,

- — -
Steel Wire Rope,

Some important trials of steel wire rope hawsers have
been lately made at Portsmouth dockyard, the results being
such ns Lo astonish (he oporators as to the enormous tenstlo
strength which had been impurted to the wire.  Bteel is not
entering Iargely into the construction of our ships of war,
but their standing rigging and bawsers are beiong gradually
made of the same light and durable material, and in a short
[ time we may fairly expeot that the present unwieldy chain
cables in use will be superseded by steel wire cables of mod-
erato thickness and weight. The substitution of the one for
the other has fong 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
straing of ground gear. The advantages to be derived from
the change are obvious and important, With a chain the
safety of the ship depends upon the weakest welding, and
when a single link parts, either from inherent defect or from
a sudden jerk, everything parts. and the vessel drifts from
her moorings. With a wire cable, however, the effect is
different, Even when tested to the breaking point timely
notice is given of the coming fracture. It does not &nap
suddenly like a chain, but first one strand, then another
gives way, and it is possible for a wire rope to hold the ship
even when one half the strands have exhibited signs of dis-
tests.

The recent tests at Portsmouth were of various sam-
ples of steel hawsers for towing purposes, it having been
found from the experience of the Valorous and other ships
that a wire hawser possesses equal flexibility to the best
hempen rope, combined with less weight, superior handi-
ness, and greater endurance, without any increase in the
first cost. Official experiments at Portsmouth have also es-
tablished the fact that the breaking strain of a steel hawser

:
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Fig, 2 —~TABLE AND POCKET KNIVES TAKEN APART.

is more than three times that of a rope hawser. Thusa 9
inch ordinary hawser will break under a strain of 16} tons,
and a 19 inch hawser under a strain of 72 tons, whereas Bul-
levant & Co.’s 8 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 8 inch
and 6 inch wire hawsers weighing 7 Ibs. and 29 Ibs. per
fathom, while the 9 inch and 19 inch hempen hawsers
weighed 10 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
Btreet. 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 8, 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 gnlvanized wires. The 8 inok hawser, which
was formed of 15 gauge wire, broke at 22} tons; the 4 inch
14 gauge, at 85} tons; the 5 inch, 12 gauge, at 67§ tons; nn(i
the 6 inch, 10 gauge, at the enormous strain of 100} tons.
In every instance the strands parted st the splicing, which

ducts were finlshed, the daily supply was quite 832} millions

were the only parts displacing any appreciable el
under the tests,—London Times. o s

[AvcusT 11, 1877.

EXTERMINATING MOLES,
Mr. Hand. of Sing Sing, N. Y., after trying numerous
| devices to cateh 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,
‘ und 2 feet 6 inches long, attnehed to one end by 0 broad buty
hinge. The bottom board is made with a central slit to nd-
| mit the free play of the trigger, which is represented in the
‘riglu hand corner of the engraving; it is of Iron, 10 inches
long; the lower part 5 inches long, 1} inches wide, and the
left end notohed and § of an inch wide perpendicularly. The
post, 16 inchos high, is curved to the circular sweep of the
top bourd on it hinge. The teoth, six in number, on each
side, are riveted § of an inch apart, in a plate 53 inches long
and 1 inch wide, which is fustencd to the board by screws
The trap is set, as shown in the illustration, ncross a mole

track, first digging a hole 8 inches equare 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 goesalong
his accustomed road, and finds it obstructed, his movement
in re-opening the track inevitably heaves up the surface, 5o
as to set off the trigger, and the teeth on one side or the other
will catch him. Weight the trap with a heavy flat 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, — Country Gentleman.

>

Thoe Ribbon Fish.
Frank Buckland, in a recent letter to Land and Water,
says: “* I have received, through the kindness of a corresponc-

ent at Nice, a very interesting and remarkable specimen
of o ribbon fish, I make him out to be a regali-
cus, I have neyer 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 prehensile,
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 vertebr® can with difficulty be
seen, but with the movement of the fingers each
vertebra will give a slight crack at the junction
with its neighbor. The vertebrwure 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 uaited 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.

“Ieannot 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 singular 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 0 much compressed that these 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 wonders 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 flsh.”

“ 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

T

India, 5o that probably u tithe have not yet been discovered.”




oylindrical vessel that was filled at sun-
with water, which escaped through an aperture in the
om, its decrease in the cylinder noting the lapse of time.
e water wus afterwards made to turn a wheel which car-

an index round a disl, and many curious automata were
‘thus operated.  About the eleventh century it is believed that
‘weights were substituted for the falling water, and o *“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 oxact date of which is not known. The earliest balance
and escapement of which the actual construction has been
~ proserved is one that was built by Henry de Viek, or De
- Wick, a German, and set up in Paris, for Charles V,, in
- 1870, It is supposed by some that Vick was the inventor of
the escapement 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
& 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 without the hair spring, as this was not in-
troduced until about 300 years afterwards. The mate 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., Fut succeeding generations
saw them gradually made smaller and smaller, until suffi-
‘ciently portable to be carried from room to room; and near
the latter part of the fifteenth century were made so small
us to be carried in the pocket, and hence were called by the
Germans, who originated this form of timekeeper, ““ pocket
¢locks "—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 IHele, who, it is claimed, some time be-
tween 1470 and 1400 (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 considered us 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 sceing 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, octangular, eruci-
form, skull, coffin, ancorn, pear, melon, tulip, bird, and, in
fact, nearly every imaginable shape that ingenuity could in-
vent, or caprice suggest; and, ns a consequence of this and
: the fact that many of those watches were provided with strik
- ing movements, they were 8o bulky that it was inconvenient
to carry them in the pocket, and they were hungat the girdle
with swivels so that their faces could be readily turned for

s - observation without being removed from their position.
.. Most watches required winding twice a day, and from their
i very imperfect escapements could not be depended on ns

time-keepers—a fault from which it is belioved that many

3 modern watches are not wholly exempt.  This frregularity
of movement in the ancient watches did not depend entirely
E ‘ on the poor escapements, but was due purtly to the varying

power of the mainspring driving the balance at different
gpeeds, owing to the absence of the hairspring and fusee,
This lnst device was not introduced until about 1626, and
was & very important improvement und u great necessity to
the carly watches before the invention of fhe balance or
hairspring, about 1658, Instead of the chain used in modoern
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 mauy yot be found
in the possession of the descendunts of the early sottlers 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 1087 that Quare placod
the minute hand concentric with the other, in the manner
now universally employed.

The first balance and escapement used In watches woere
substantially the same as that in Vick's clock, the only esson.
tinl difference being that the welghts woro serewed on to the
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straight bar, instead of swinging in notches. This device devoted himself for o long series of years—from 1728
retained its position as the only regulstor for a watch move- 1761—to the discovery of a mode of overcoming the change
ment for a long time; but about 1695, the eylinder cscape- of mte due to the varying ternperature changing the propor-
ment, in an imperfect form, was invented by Towpion, and | tions of the pendulum in clocks, and the balance wheel,
was finally perfected by Graham in 1700, springs, ete,, in chronometers,

The lever escapement has several claimants, but the earliest | The compensation pendulum requires but one adjustment
style of this devico appears to have been invented by the to maintain the conter 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 bul-
varlous inventors—Mudge, Litherland, Brequet, Roskell and ance is subject to two variations—one owing to the expan
Savage—until it assumed its present form, sion and contraction of the balance itsc'f, and the other due

The duplex escapement, in & crude state, is said to have | to the varying length of the balance spring, both caused by
originated with Dr. Hooke about 1638, but its present con- ' the changes of temperature. To overcome the change in the
struction is believed to have been invented by Tyrer, or l length of the ordinary pendulum rod, Harrison invented the
Dyrer, in 1767. | gridiron pendulum, but a second invention was necessary 1o

None of these escapements, however, would have been of overcome the variation in the hair spring and balance of
much use a8 isochronous regulators without the balance chronometers, and this he accomplished by combicing with
spring, introduced in 1658, which is claimed as Dr. Hooke's the eurb 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 digrees
who claim it for Huyghens, but the weight of authority ap- of expansion, so that the curving of the bar by heat wonuld
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

muking equivalent to that of the introduction of the pendn-
lum into clocks, for without it an accurate-going watch
would seem to be an impossibility. It was first made nearly
straight, but in 1660, it was improved by making it in the
form of a coil.

Shertly after this, in 1676, repeating watches were intro-
duced. This invention, like many others relating to watches,
was claimed by two inventors and is interesting to patent
attorneys, if not to others, as forming the basis of the inter-
ference case of Barlow es. Quare, heard by King James II.
in person, March 2, 1687, who decided in favor of Quare,
It seems, however, as if Barlow was really the first inventor
and that Quare was merely an improver who had succeeded
in doing with one push-pin what Barlow had previously ac-
complished by two. As an example of the ornamental
work of that period, the following description of the identi-
cal watch made by Quare for the King, furnished by its
present owner to the London O%roniele, December 11, 1833,
may be interesting :

““The outer case, which is of very pure gold, is embossed

with the king’s head in a medallion, under which on the |

right is Fame, in the clouds, with a trumpet at her mouth,
which is held in herleft hand; in her right is a wreath she is
raising, as if to crown him. On the left are winged boys sup-
porting the royal crown; under them a tower and fortifica-
tions on which a flag is flying; under all is the sea running
close up toa fort, and on the sea isa ship under full san.
This caseis also beautifully engraved and pierced with scroll
work, ornamented with cannon, mortars, shot, flags, ete.
The face is of gold, with Roman letters for the hours and
figures for the minutes. In the center is a piece ot pierced
work in gold upon blue steel, showing the letters J. R. R. J.,
combined 8o a8 to form an ornamental seroll, above which is
the royal crown. The box is exquisitely pierced with
scroll work intermixed with birds and flowers; about the
hinge is engraved a landscape with a shepherd sitting under

| government.

The earliest compensation devices, of which there were
soveral, were applied to increasing or diminishing the active
length of the hair spring, but Amold and Earnshaw invent-
ed compensation balance wheels about 1790, and the latter
| improved them to substantially their present form in 1802,

Jewelling of watches was patented in England May 11,
1704, by N. Facio, of Geneva, who invented a machine for
drilling jewels, but it is claimed that Ignatius Huggerford
of London had used jewels in one movement only as far
back as 1660,

The above is believed to be as correct an account as can
be given of the principal inventions that have brought
| watches to their present state of perfection, but it should he
stated that the authorities differ as to the names of the in-
ventors—the same invention being claimed for different men
in several instances, We have not attempted to give any of
the minor improvements, because a synopsis of these, how-
ever condensed, would fill a volume, as there are not less
than 450 United States patents relating to watches, to say
nothing of foreign inventions in the same line.

The introduction and manufacture of watches, with a de-
scription of some remarkable specimens, will form an inter-
esting article, which we shall reserve for our next number.

—_— ———stro—— ——
The Formation of Fat,

It was pointed out by Liebig that the view, once generally
held, that the fat of the herbivora was derived exclusively
from ready formed fat in their vegetable food. was unten-
able; he attributed much of the fat of the animal body to
the carbo-hydrates of the food. His explanation was com-
'bated by Dumas, Boussingault and others, but subsequently
adopted by them; and the very numerous feeding experi-
ments of Lawes and Gilbert, commenced about thirty years
ago, have afforded strong confirmation of the accuracy of
Liebig’s conclusions. Voit, in 1865, and still more recently

n tree, playing upon a pipe, with a dog at his feet, and | in 1869, and conjointly with Pettenkofer, have maintained
houses, trees, ete,, 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 Deo in excelsis | substances. They state that they never found fat to be
sine pretio redimi mint 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
clonds, 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 | periments, 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
n 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 und a group of twenty-seven mon the fat deposited is in excess of that supplied by the food,
carrying similar bags, of which there are several more lying ' plus that which could be derived from the transformed al-
in the foreground; under all o lion and a lamb Iying to- bumen. Lawes and Gilbert, in a recent paper, refer to the
gether. 5 results of feeding experiments with pigs which they published
“The watch is considerably thicker than, but otherwise ecleven years ago, which experiments clearly show such to be
not much above the common size, and every part of the en-  the case. Voit, however, cannot allow himself to consider
graving is beautiful and distinet. It goes accurately, and o transformation of carbo-hydrates into fat to have been
I8 in n perfeet state of preservation,” conclusively proved by the English experimenters, and sug
In this conneetion we may state that in 1764 Mr. John Ar- gests several possible sources of error, his reference Lo somo
nold presented to George LIL what is believed to be the of which, as these gentlemen bhave found, showing that ho
smullest 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 experimonts
smaller than our silver half dime) and only weighed 5 dwts. | with oxen, sheep, and pigs, in order to satisfy themselves
71 grains, caso and all—the movement itself only weighing 2 whether any doubt could be entertained of the views they
dwts. 24 gra. It was necessary to make a set of minute bad previously advocated, has shown that, ssregards the ru-
tools on purpose for its construction,  For this wateh he re-  minant animaly, no absolute proof of the derivation of fat
ccived o presont from the King of 600 guineas (about $2,600), | from earbo-hydrates can be obtained; it was quite other
and it i roported that ho was afterwards offered a thousand | wise, however, in the easo of their experiments with plgs, 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 unigue. | possibly have been derived fram transformed albumen of the
A smaller watch than this, however, formed a part of the | food. Tnstead, therefore, of experimenting further in this
Swiks oxhibit in the World's Fair of 1851, but this was not | field, they have' decided, says the Academy, to again direct
o ropeater, It was only % of an fnch in dinmeter and was  attention to the results given in the paper on the subject,
set in the end of n pencil cnse. It not only gave the hours, | which appeared in the Philosophical Magasine in 1866, In
minutes, and seconds, but the days of the month also, the cases towhich they refer, where the nitrogenons substanoo
The next great improvement in the watch, after the in- | was not so very excessive, but still more than is the most ap.
vention of the hair or balance spring, was the compensation | proorinte, thero was a consderable provortion of the totyl
feature, and this I8 believed to have been first applied to | fat produced which could not possibly have been derived
watches by I, Borthoud, of Parls, who sold one with this from the nitrogenous substance of the fosd. When the
improvement in 1770 through Pinchbeck the London wateh- | proportion of the nitrogenous to the non-nitrogenous sub.

|stance in the food was the most appropriate tor fattening,

maker, to George 111 ; but the compensation effected h_v'
means of the combinations of bars of metals of different  there was o mueh larger proportion (about 40 per cont) of

rates of expansion, ns npplied to timekecpers, wis without
doubt Invented by John Harrlson, of Foulby, Englind, who

the total fat produced which could not possibly have had its
source in the nitrogenous substance consumed.
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NEW MISCELLANEOUS INVENTIONS.
IMPROVED CARBURETER.

Oltver P. Drake, Boston, Mass.—The object of this invention is to pro-
duce & more equal and reliable density of rich {lluminating gas when man-
ufactured by the sdmixture of common atmospheric air and the yapor of
hydrocarbons. The invention copsists in an fmproved construction of
valve case and valve, and in the armangement of the valve directly above
the float in the partition separating the reservoirand carbureting chamber;
also In & device Jocated in the reservolr and resting on its bottom partition,
for separating any excess of hydrocarbon vapor from the mir passing
through the carbureter; also in arranging two or more carbureting cham-
bers, onoe above the other, in the same case insuch a manner that each
chamber shall be automatically supplied by means of a float and feed

valve.
IMPROVED ICE CREAM FREEZER.

Oliver Dexter, Jr., Troy, N. Y.—~This Invention consists in means which

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

IMPROVED SHOW CASE.

William Shockicy, Allerton, Towa.—This Isa case or box for storing
SOTEWH, screw eyes, or other articles of hardware, of different sizes, for the
purpose of preventing any Intermixing of different slzes cf screws, which
forms a source of annoyance in (he present open boxes. The invention
consists of & case having & number of boxes for the different sizes of
serews, each box, pt one, being o by a sep sliding lid, that
Is guided by side grooves along T rails of one set of partitions, The T
ralls extend over the greater part of the partitions, with the exception of
one end tier of boxes, along which the lids slide laterally, 50 aa to remove
the Hd from any one of the boxes by aliding first the lateral lds, and then
those st right angles to the open box.

IMPROVED POCKETBOOK.

Daniel M. Read, New York, N. Y.—In the constroction of this pocket-
book tho colns are put one at & time upon disks untfl sx many as desired
have boeen put in, or untll spring wuts with which it is provided have been
fally compressed. The coltis are slipped out one al a time, as they are ro-
quired for use. To the lower part of the case is attached a cover of leather
or other materfal, whic: ls 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.

IMFROVED BUNG EXTRACTONL

Wilham J. Wademan, Bay Olty, Mich.—This invention consists in an
Mﬂmuumuta-dnmudfam
ﬂm.hllnnhn.hmm-mam hammer stock
foe driving the arrow-head of the extractor through a bung. When the
bead bas passed through the buny, it is tamed oo quarter round, taking
8 firm hold and allowing the bung to be extractea,

IMPROVED STABLYE SCUTTLE AND TRAF.

catch when the trapdoor is ralsed fnito place. A

calinary purposes; and It conslata in

wﬁ‘”‘“‘“-m*.wu o

roda, alum, and

e IMPROVED VENTILATING BUNG,

_ Bimon I, Lewser, Naw York city. —Thin invention consiat

& M Ing-acte ,t:n'nuu ftted Mﬁ;m 8 reat of J.':..'.'f".;":‘.i
“zimmwut.mmw provided with s vontflat

lng device for sdmitting or shutting off the atr. 1t In intended to farnish

s bung for the water casks of soa-going vesscls, for beer kegs, aud other

purposes, by which & bermetical sealing of the bunghole Is obtained, and

&Wbﬂvﬁcmummmmmw.

IMPROVED PROCESS FOIU ORNAMENTING GLAHS,

Chan, J, Cartlsser, Now York eIty ~This Invention conslsta mainly in dis.
peneing with the frosting of the glass by mechanical moans, as emery, sand,
olo,, and produeing, firet, & prepared surface or ground ln clear or whitish
color by etehing tho surface with hydrofinoric acid alone, or by a mixture
of carbonate df ammonia and hydrofinoric ncid, and laylng then on this
frround any desired omamentation by means of a varnished transfer pats
torn or shicot of lace, or other perfornted or cut material, and finally ctoh-
Ing this and largor ormamonts by one or more buths of curbonnte of am-
monia anid hydrofuorie nold.

IMPROVED CLANP FOR HOLDING NECKTIESA,

Alvin H., Dodd, New York elty, - This nocktio or bow fastenor conslats
of a spring clasp formed from a single plece of wire, bent into loop shape,
1o recvive an attaching plate, having an cye for the recoption of the collar
button, and provided with cutwardly branching onds, to facilitate the en-
trance and removal of sald batton,

IMPROVED SADIRON HEATER,

William M. Haylock, Jonesville, New York city —This Invention relatos
to Improvewment In sad fron heaters, so that the same may be used at will
for heating sadirons, a tallor's goose, or for boiling starch in a convenient
manner; and the invention conelsts of & sad fron heater having a chimney
of luverted conieal shape, supporting on an angular seat a top for sadirons,
or & box top, or a flat pan top, the oscape of heat being arranged at the
pent and the top parts,

IMPROVED BRUSIL

John Waddell, Elom, 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, sald tenons running in one direction, o as to
cater simultancously corresponding mortises of the bevel dovetail shape
of the beush head, Into which the tenous are secured by glue.

IMPROVED TOBACCO PIPE.
Samuel 1. Tharston, Whitestone, N. Y.—This invention relates to im-
provements In pipes for smoking tobacco; and it consists in making the
entlre plpe or portions thervof, or a cigar holder or portions thereof, of
pumicestone.

IMPROVED LABELS FOR PLUG TOBACCO AND CIGARS.
George W. Yerby, New York city.—In this invention a plag of tobacco
has & portion of a leaf of tobacco, of lighter color than the plaz, in which
apertures, having the form of letters or characters, are cat, which, when

from o dark Jeaf.

NEW HOUSEHOLD INVENTIONS.

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

thimbles and other weather caps,
IMPROVED SASH BALANCE.

William Cashner, Pleasant Hill, Mo.—This invention censists of the
sashes of a window hung by cords to double spring pulleys, turning in op-
posite directions, and being retalned in any position by sliding spring
bolts and pins acting on ot the sash It disp with boxes,
wel:hu, cords, and pulleys, and is easily adjusted for the weight of the
sash,

IMPROVED WINDOW BRACKET.

John F., Zimmerman, Crestline, O.—This invention s designed to furnish
a shelf for attachment to window frames to receive flower pots, and is sup-

mit of adjustment according to the width of different window casings.

IMPROVED BROOM.

James Roney, Scotland, Mo., and Thomas Roney, Hyde Park, IIl.—This
Inyention consists in the combination of a seamless stock, ribbed upon its
Inner surface, and provided with a screw collar and movable clamps ribbed
upon their outer surfaces, and a handle made with & conical forward end,

holding the filling secarely.

IMPFROVED DEVICE FOR COATING CAKES WITH COCOANUT,
ETC.
Danlel M. Holmes, New York city.—The object of this Invention is to
furnish an fmproved device for coating cakes made of soft doagh, such as
Jumbles, ete., with grated cocoanut, sugar, currents, and other substances,
which will enable all the cakes to be coated evenly, and will prevent any
of tho cakes from being flattened. The invention consists in the water-
tight box provided with a flexible waterproo? sheet, a water pipe, and alr
&m 1o adapt it to bo used for coating soft cakes with cocoanct, sugar,

—
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED AXLE BOX,

Tsasc Newton Camp, Deerfleld, Mich.—The axle is inclosed st the hub-
section with a revolving box provided with onter spiml gmoves or chan.
nels, and, If desired, an Inner retuming groove for ofl. The groove or
grooves aro provided at sultable distances with perforations through which
mwmwlheuhwlnmuuwbwingotmmm

IMPROVED COMBINED CUT-OFF AND FILTER,

John Hoover, Crawfordsville, Tnd, —This invention relates to

3 t-ofl
and filter combined, which may be used s0 as to conduct first I;endh'ty
waler from the roof out through the waste pipe, and passing then the
nmwmummm.lnwmmmumuuumh
ndny"n‘:l::d.-nqulnd.u'm Invention consists of & cnt-off com-
bined fltering device, the partition betweea the eu
hola to pass any surplus water, e

I
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NEW AGRICULTURAL INVENTIONS,

IMPIOVED CORN PLANTER,

Charles McGeoo, Klwood, Kan,—This im:

tivators which are constructed in dumlum:hb::::;e:;::::
rato boama areanged (o caltiyate upon both sides of & row at onew, which
beams aro connectod by loosely Jointed elovated coupling high enough
: m:rz::' nt::)o ﬁot::‘ shovels ta bo ndvanced or rotractod Indopendontly

v rovement consls!

nleked shovel eomlclnl;d with mnul;lu;. l:n::;::":::m mhn.mh?c:
armngement more perfeotly cuta the grans and clears the shave), >

IMIPROVED ROCKING DEVICE FOR HARVESTERS.

Edward A
for tting g mmum Lake, Wis.—This invention relates to means

SPparatus of reaping and mowing machines; and

:

conninta In combining, with the drawbar &

nd wslotted shoe of the finger
bar, an adjustable cam or wlotted wodge and a hand lever, whereby the at-
tondant ean (L the cutting apparatus, and give it any dowslred angle of in.
clination,
et -G

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED HEPIRAL CAR SPRING,

Jumes Ladlom, Pompton, N, J.—This invention |« a spiral spring made
from n motallie bar, whoso cross wection in ity exterior surface is convex,
and the two interlor ones maore or less concave, while the upper and lower

edgon of each spiral are rounded off.  The spring thas formed Is capable
of roslating a great amount of pressure, while It Is also capable of yielding
laternlly, and as the colls overiap cach other they are mutually supported,

IMPROVED FEED REGULATOR FOR MILLSTONES,

James W, Molr and James I Ellls, Fallfax, Nova Scotia—This Inven-
tion conniuts In the combination of a valve connected with the end of the
graln condult, o 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 gmin, by weighing down the hopper, moves the
valvo #0 as 1o control the amount of grain passing through it

IMPROVED SPINDLE FOR LOOM SHUTTLE.

James Hamliton, Salmon Falls, N, H.—This invention consists in a spin-
dle which Is made of two parts, and applied in the shuttle by means of in-
dependent plvots, 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 SCRAFVER.

Ahim Thompson, Harmony, Tl —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-

| structed that it may be attached to an ordinary wagon, which will work
| upon even or uneven ground, and can be adjusted to serape wide or nar-

row, light or heavy, light upon one side and heavy upon the odher, and

| light or heavy upon the inside, and heavy or light upon the outside.

!

f
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IMPROVED ROPE OR LINE CARRYING FROJECTILE.
Thomas C. Backus, Brooklyn, N. Y.—The object of this invention Is to

the label Is attached to the plug, permit the darker covering of the plug to | furnish, for the purpose of establishing connection with the upper stories
show, thus making the letters or characters prominent and easiy dis- | of burning buildings, an fmproved line or rope projectile or conveying de-
tinguished. Where the label is applied to a light-colored plugitis made | vice, that I shot, in the nature of the linc-carrying balls or rockets in

coast wrecking appartus, from a gun or other implement, to carry a loe
to the endangered persons, and admit the hoisting of a hose, rope ladder,
or other firecscape. The device may also be employed ax a safety device
on board of vessels to convey the line ashore.

IMPROVED WINDMILL.
Willlam G. Alexander, Winnemuecca, Nev,—This invention consists in

number of apertures arranged in the wall and opened or closed by single | 8 windwheel in which the fans are divided longitudinally into two equal
and double covers, that fit snugly over the apertures, and are operated by | parts or scctions, hinged to each other at their adjacent edges, and hav-
a pivoted lover and cords and pulleys. The apertures are provided with | ing one section rigidly attached to the arms of a wheel; In the combination

of spiral springs with the hinged parts or scctions of the fans; and in the
comblination of rods, a small sliding wheel, a sliding rod, and s 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 masy adjust with more
facility.

IMPROVED CAR MOVER.

Daniel Pierce, Brownington, Vt.—This invention Is a device for moving
freight and strect cars on railroad tracks, and may be also ueed for hoist-

ported by means of arms or bars, which are 50 connected with it as to ad- | ing and other purposes. It consists of iwo 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
detachabie yoke frame carrying lever sockets and pawl. The cogwheels
are intended to be attached to the axles of each car, forming a stationary
fixture of the same.

IMPROVED SCROLL SAWING MACHINE.

having a screw thread formed upon it.  'When the handle is screwed down |  Franz Eisendick, New York city.—This invention consists of s lateral
It enters between plates and presses them apart, clamping the filling be- = saw frame that i guided on top and bottom rails, and made adjustable to
tween their ribbed oater surfaces and the ribbed inner surface of the stock, | different lengths of stroke by a radially slotted and adjustadly

weighted
crank disk. The upper saw clamp I= ralsed or lowered by a screwrod and
sct nat for the length of the saw, and the tension sdjusted by a sliding
wedge key. A pan below the saw serves as roceiver for the sawdust,

IMPROVED MACHINE FOR MAKING PICKER TEETI.
Robert Aldrich, Millville, Mass. —This Invention produces

Ellas W. Moyer, Bernville, Pa.—This invention Is to furnish milroad
gates which shall be so constructed that they will bo opened by the wheels
of the approaching traln, and will close automatically as soon as the traln

vancing car strikes either end of a spring, and the effect In to push the
spring and bar before {t, bringing the lovers and gate Into an
eition, so that as the wheels advance upon the spring and bar
them downward, bringing the lovers and gate Into a
An the wheels pass off the spring and bar, other springs draw the
Into a vertical position, ralsing the gates,

IMPROVED SPINDLR,

the bobbin without driving the same, #o that high speed without vibration
i obtalned.  The lnvention consists of & fxed standard supporting & small
spindle loosely at the top, revolved by a combined eup, whir, and o

and lubricated by an ofl cup at the base of the post, provided with a dlshe
cap or drip cup. A bulging collar s fastened to the post above the whir to
prevent ralsing of ofl, faclitating seating of bobbin, xnd prevent whi from

IMPROVED RAILWAY AXLE BOX LID, '

Francis ¢, L. G. Susomibl and Herbort H. Mowitt, Detroft, Mich.—
This Invention relates to the covers of journal oll baxos for rallway cars;
and It connlata in a cover or Iid hiaving projections formed on its edgos that

oll box,  The cover cannot be loat, aa’  can only be removed  hox
by rmaving the box from the truck; mu“zm caully bo broken of

potecn pr YAD GOMBORED. BRI
R, 1line, Kohala, Hawall, Hawatian Talands,—1 o
compound boller, designed to use cane LI
I the combiation o & sing i br and - o

8 pace botween thom, and

T

drum and
chimnay,




posted In volumetrio analysis. Address,

M, W.HL, P.O. Box ¥, New York eity.
Yoo Machine ever made was recently pat-
”ﬂkl“."l‘ﬂlbhm
the ScresTivie

Disintegrating

~ . Pleaso nddross, stating size and price,J. 0. & E.
-t-n.lo.omm

- Good Second-hand Steam Engine, cylinder 12 x 24 in.;
Mw.hlﬂmm“mm
complete; for sale cheap. C. S, Groen, Roaring Branch,
Lycoming Co., Pa.

000 New and Second-hand Portable and Stationary
Engines and Bollors, Saw Mills, Woodworking Machines,
Grist Mills, Lathos, Planors, Machine Tools, Yachts and
Yaoht Engines, Water Wheels, Steam Pumps, ete., ete.,
Mmhﬂlo.nmmmm
‘Send stamp for copy, stating fully just what is wanted.
Forsaith & Co., Machine dealers, Manchester, N. H.
~ Reliable Oak Leather and Rubber Belting. A spe-
~ clalty of Belting for high speed and hand work. Charles
‘W.Aray, Manufacturer, Phila., Pa. Send for price lists.

mnmxmmmma

pressuro
m T, Shaw, 915 Ridge Ave., Philadelphia, Pa.

For Solid Wrought Iron Beams, efc., see advertise-
ment. Address Union Iron Mills, Pittaburgh, Pa., for
‘Mthograph, ete.

“Abbe™ Bolt, Forging Machines, and * Palmer™
Power Hammurs; best produced. Prices greatly reduced.
Also sole bullders Village and Town Combined Hand
Fire Engines and Hose Carringes, $5). Send for circu-
lurs. Forsaith & Co., Manchester, N, H.,

“John T, Noye & Son, Baffalo, N. Y., are Manufactur-
ors of Burr Mill Stones and Flour Mill Machinery of all
kinds, and doalors In Dufour & Co.’s Bolting Cloth.
Bend for lange (llustruted catalogue.

Removal,~Fiteh & Meserole, Manufacturers of Elec-
trical Apparatus, and Dradley’s Patent Naked Wire He-
Noos, have removed to 40 Cortlandt 5t., N. Y. Expori-
‘mental work.

Power & Foot Prosses, Ferracuto Co,, Bridgoton, N. J.

For Best Prosses, Dies, and Fruit Can Tools, Bliss &
‘Williazms, cor, of Plymouth and Jay Sts,, Brooklyn, N.Y.

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

Hydmulic Prosses and Jacks, now and second hand,
JLathes and Machinery for Pollshing and Dufling metals,
B Lyon & Co., 400 Grand St,,N. Y,

Solld Emery Valeanite Wheels—Tho Solid Original
Bmory Wheel —other kinds imitations and Inferior,
Caution.~Our name s stamped in full on all our best
Standard Belting, Paocking, and Hose, Duy that only.
The best s the cheapest, New York Delting and Puck-
ing Company, 57 and 38 Park Row, N. Y.

Stoel Castings from ono 1b, to five thousand Ibs, In-
wvaluable for strongth and durabllity, Ciroulars free,
Pittaburgh Steol Casting Co., Pittaburgh, Pa,

Help for the weak, nervous, and debilitated. Chronic
and painful disesses cured without medicine. Pulver-
macher's Eloctrio Bolts aro the desideratum, Book, with
full particulars, mslled free. Address Pulvermacher
Galvanle Co,, 2% Vine 8t., Clneinnatl, Ohlo,

Sllver Solder and small Tabing, John Holland, Cin-
olnontl, Munufacturer of Gold Pons and Poncll Casos,

Diamond Saws, J, Dickinson, 64 Nassaun St,, N, Y.

Patent Scroll and Band Saws, Best and cheapest in
use. Cordosman, Egan & Co., Cincinnatl, O,

Best Glass Ollers, Cody & Rathven, Cincinnati, O,

Chester Steel Castings Co, make ecastings for heavy
goaring, and Hydraulle Cylinders whoro groat strength
In roquirod. Soo tholr adyortisomont, poge M,

For Boult's Pansling, Moulding, and Dovetalling Ma-
oline, and othor wood -working machinery, addross B.C,
Machinery Co,, Battls Creek, Mioh.

Hand Fire Englnes, Lift and Force Pumps for fire
and all other purposes, Address Rumasey & Co., Bencen
Falls, N. ¥, UK A

Rollable information given on all subjects rolating to
Moohnnios, Hydraulios, 1* tlow, Btonm Englnes, and

Bollers, by A, ¥, Nulc. M. K, Providenoo, 1L 1

E. W, B s informed if you will send some
more partionlars, to make your moanlng plainer, we
will endeavor to anawer tho question concerning for-
ging crank adMes, 8, L. N, ¥, I8 Informed that we have
already published so much on the “snake" question that
we feared to bore our roaders. ' We have recelved many
Juttors on the subject, and every weok adds to the nnm.
ber.—C. B, 1, W, D, Z,, W. E. D,, und others, —For
directions for muking rubber staimnps, see No, 18, vol,
20, p. 908 (20),~42, ] I8 Informed that Mr. Rose has not

smmm

the articles you are [nterested in, |

rocipe to make eggs of Pharoah's serpents, and Is re-
ferved to vol. 84, No. 14, p. 218 () —E. L. R. Is informed
that we are not very favorably impressed with the deo-
!hdlhﬁ-.-lo.d(hﬂhldu-dlhlh

88.—W, L. Is informed that his calcalation of his hay
pross (s correct,  Bot he will not realize all the pross-
ure, In practice, as some will be required to overcome

the question of grate bars can only be answered by them
selves, Measure the water and coal used by each boller
in a given time,

(1) M. M. C. says: I wish to make a num-
bor of wheels of sheet brass about 3 inches In diameter
with a flange i§ inch wido turned over soas to bo at
right anglos to thoweb of the wheel. On ane edge of
this flunge 15 to be michet teoth about 4 Inch apart, and
on the face are to be figures stamped Into the brass.
Can 1 stamp out the teeth and figures and then turn the
flange over with rollers without Impairiog the uniform-
ity of the tooth? A, It would be better to turm the
flange and then cat the teeth with a wheel-cutting en-
gine or some fixture adapted to that purpose. If the
figures are marked before the teeth are cat, there Is no
danger of injuring by spreading of the metal with fig-
ure dies. 2. Can lght brass articles be cast In fron chills
successfully? A. Use sand for casting small articles.

(2) W. M. asks: Is thero anything that will
Insure or give to steam-heated tar (gas tar) drying quali-
ties¥ Wefind It necessary to return our small chain,
after tarring, into a steam chest in order to make it,
when cold, sufficiently dry to handle. Thia Is objec-
tionable in view of cost, also detrimental to the appear-
ance of chain. A. We know of nothing. Perhaps
somo of our correspondents can give the desired Infor-
mation,

(8) J. T. asks: 1. What kind of metal is
bost for what is called a buzz, such as is used for cutting
the twisted part of augers? What is the speed reqaired
for sucha wheel? A, If you have reference to what is
called the “ tit ™ or tip of the anger, it is done on & steel
wheel running at high velocity, say from two to four
tho d per minute dependent on the size of the wheel.
2. Have casehardened journal boxes ever been used for
o high speed with advantage? A Yes,

(4) C. J. M. asks: 1. Is there a rule for fig-

uring cone pulleys? Is it necessary to know the dis-
tance from center to center? If so, why? A.C.J. M.
will find his pulley question fully explained in “Wrinkles

two narrow rings with break joints on the piston head.
Should they be turned the same size as the cylinder?
A. Turn the vings rather larger than the cylinder bore
and spring them in. 3, What kind of metal Is best for
engines and pump rings? How should the joints be
made? A. For piston rings cast iron. For pump rings
brass,

containing
I, W, W.—Apply to a physician.—W. E. D, naks fora |

should use gearing in his machine in place of mm.,mmm mentioned were considered saf-
~8. E.'s inquiries have already boen answered,—To lo-  ficlent to give his name s place among “ Men of Pro-
quiry of J. D, aboat balloons we refer him to p. 84, vol. | gress. ™

]chunwlmoumpuw-wll«:wnr A. Wo must de-
friction of moving parts.—K. Bros, are informed that |

and Recipes.” 2. Iam bailding an engine, and I have |

American,

mhplndby reading the Nos, of the w’umlw At the age of 18 he went to Phila« mhwm bridge that Is completed has 8

deiphia, where he found employment with & wateh-
maker and aftorwards with an eograver. His first In-
vention was a machine for cutting the teeth of ehrono-
meter whoels,  Afterward be constrocted the astronom.
feal clock, with componmting pendulum, now In the
State House. o constructed many other machines and

(18) L L. B. asks: Can you tell me how to

cline to publish recipes for cleaning—removing po-to‘
marks, ete. —postage stamps, as It will be obvious that
information of this would be taken advantage of by un-
principled persons to defrand the Government. The |
gum may be removed by soaking in a large quantity of
water, and pressing between pleces of fiiter paper—this
will also remove most of the grease and other stalns and
tend to brighten the colors,

(14) D. F. H. asks: 1. What kind of steel
is used for making sboe knives! A Good cast steel.

2. What oil is used for hardening? A. Any animal oll.
Land ofl Is generally used, a.llowhlhelmpadnn.,
and how low? A.Tmmbrmc-m-nnunnd
or copper color.

(16) E. H. asks: What ought to be the size |
of a blower fastened on a 4 Inches axle making 85 rev- |
olations a minute, to prodoce 40 Iba. of pressure, the |
diameter not exceeding 19/¢ A, We think it will be |
necessary (o use a positive blower, udlhedaerﬂld&‘
pend on the quantity of alr you wish to use,

(16) D. B. K. asks if the bearing surface of
two hardened globes of 25 feot dlameter is greater than
two globes of 1 Inch dlameter? A. If the globes are |
perfectly hand they will only have s point in contact, |
whatever thelr size. In practice, however, if one globe
was resting on the other, we think the bearing surface
wouald be greatest for the large globe, ‘

(17) J. P. L. says: How can I compute lhe

o1

clear span of 1,067 feet. 2. How much s the estimated
cost of Brooklyn bridget A. Betwoon fen and twelve
million dollars, 3. What is conniderod the greatest en-
gineering work (as completed) st the present dsy? A,

! Tt would probably be impossible to nsme any single

work which could be called the greatest In the opinion
of everybody, 4. Is cold water pressure hanler on »
boller than an equal steam pressure? If so, why? A.
Cold water pressure is often more Injurious than steam
pressure, becanse with the former the boller Is not In
the condition which occurs In actual practice, so that,
when It is heated, it may be betler able to resist the

M)I.T.W.-pzlmmkhglm
engine cylinder 1% Inch bore and 234 Inches stroke.
What size boller will [t require? A. See pp. 33 and 235,
vol. 33,

(80) W. F. says: Will you inform me of the
mode of casting Iron on to steel so as o form a solld
weld? A. Perhaps some of our readers who bhave ex-
perience can mid the correspondent,

(31) J. N. asks: How many feet of pipe
heating surface will an upright boller of the following
di fons farnish omically with an averige of &

'lb' steam? Boller 5 feet diameter, 151 954 flues 7 feet

long, 3 feet 4 inches diameter of grate surface. Good
' draught. A. Such a boller should evaporate 9 or 10
| cubic feet of water an hour. The arrangement of flnes
| mentioned Is sometimes advantageous, but not alwaye,
| You could only determine the question, In your case, by
t. There s po standard for rating the power
dboﬂa'muhmlywdbym
(82) J. L. K. asks: 1. Is the Thomas steam
wheel applicable to marine propulsion, and is it cheap-
er in construction than sn ordinary engine? A, We do
not discuss the merits of special manufactures in these

| colomns. 2. What power can I expect from s windmill

whose sails (€) are 5 feet x 2 feet in what s generally de-
scribed as a stiff breeze? 1 cannot give you the pitch of

'nﬂa.butpnmm that part is all right; it was made i3

A,

thickness of fron or brass in a hollow sph :
to stand a given pressure per square inch, the prenm
to boapplied within® A Multiply the tenacity of the
material in Ibs. per squsre inch, and divide the product
by thediameter of the sphere in inches.

(18) H. S. M. says: 1. The steam launch Ar-
row has wagon top boiler with large flat surfaces, which
are stayed with 3¢ inch fron bolts 3 inches between cen-
ters; they are riveted into the shell in the osual manne:.
‘What is a safe load to use on stay bolts thus placed and
fastened and what pressure is safe on such a boiler? A,
The data sent are rather incomplete, buznthlnklhel

hould not d 601bs. 2. Ithas s screw 24
incha in diameter and 38 inches pitch. It makes 200 |
turns perminute. The hull is 28 feet long, with a beam |
of six feet She has 3 moderately * fine run.” What is
her probable speed! A. From 5 to 6 miles an hoar,

(19) C. P. F. says: A. claims that by using
foot valves, 1st 28 feet, 24 14 feet, 34 7 feet, 4th 3}-5,

L England, and purchased from 3 ship wrecked
on this coast. A. See p. 341, vol. 32,

(33) J. L. says: Will you give me the pro-
cess for making rubber stamps? A, The rubber used
for stamps may be either the pure gum (cacutchouc) cr
the sheet rubber, containing about 3 per cent of uncom-
bined salphur (not vulcanized rubber). In preparing
the stamp the form is first set up in clean type well ciled,
a retaining rim is set up sbout the face of the form, and
a little thin cream of fine plaster of Paris worked in
with s fine camel’s hair brush. When all air bobbles
have thus been exclnded, the thicker plaster s runin
to the depth of about three guarters of an inch, and the
mould allowed a suflicient length of time in which to
harden. The useof strong alum water in place of the
dunmmdlnmkingthe plaster will give a much
hard Id, but the pl then is longer In harden-
ing. After thoroughly drying and baking, the mould is
placed in & frame of suitable size, the sheet of rubber
(about 14 inch thick) adjusted on its face, and the whole

feet, 5th 13{ feet from pump, that water can be pumped |

by suction atmospheric pressare 54Y§ feet, while B. |
claims 33 foet is the theoretical, 32 feet the practical |
limit of pumplng water by suction. A. We think B,
has about the right idea.

(20) A. D. H. says: I am running an en-
gine of an Eoglish make, the bore is 10 inches, stroke
27 inches. What is the horse power? A, Youa do not
give sufficlent data.

(21) J. 8. B. & Co. ask: Is there any way
that air could be purified after being once inbaled, or
could oxygen be conflned and admitted into a small cell |
at will, #o 0 to sustain life? A, Wo think the difioul
ties to be overcome In realizing your plan, as wo under

(5) C. Y. & Co. ask how to copper plate
fron ecastings. A. A cheap method of covering ar-
ticles of iron with a film of copper without the use
of o battery is to clean them and immerse them in an
seldulated golution of sulphate of copper, and elean by
washing in water. The solution may consist of & Iba.
sulphate of copper dissolved, and add 2 fluid ozs, of
sulphuric acid.

(6) J. E. B. asks for a recipe for the manu-
facture of parchment paper? A. Dip white unsized
paper for half o minute in strong sulphurie acld, and
afterward in water containing o Ittle ammonia, An-
other process is to plunge unsized paper for a few see- |

onds into sulphuric acld diluted with half to a quarter
its bulk of water and wash with weak ammonia,

(7) W. H. asks: What is the best fertilizer
for celery? A. Apply to some gardener In your vicinity.

By what proeess could I extract gelatin from buffalo
hide or cow’s hidet A, See* gelatin ' in Appleton’s
* Cyelopeedia,™

| stand it, would be very great,
(22) P. J. K. asks for a formula to make !

of good cements for this purpose In the market, and we
think (¢ will be more satisfactory for you to try some of |
them,

(23) 8. G, I says, for the best way to con-

milion.
rolled into aticks after it has cooled a Hitle,

| put in a small screw clamp and hested slowly until the
| rubber becomes sufficiently softened to admit of being
| easily forced (nto the mould by tightening the screw.
The subsequent vulcanization of the rubber may be ef-
fected by Immersing it for a short time in & mixtare of
{ 30 parts bisulphide of carbon and 1 chloride of sulphur,
'mdthm exposing inaroom heated ‘o 70* Fah. until all
the sulphide of carbon has volatilized. Immersion in a
bolling solution of 9 of tic potassa in 2 gal-
lon of water for a few minutes, and subsequent wash
ing in clean water completes the process, and the form
| Is then ready for mounting. If the rabber is sufliciently
softened, a very little pressure will cause it to copy the
mould perfectly without breaking it. This also answers
several other correspondents,

(84) H. C. asks for a recipe for making seal-

!

rabber adhere to iron orsteel? A, There are a number :l\fx A--Forred wax taks shlles: § ous., melt snd

14§ ozs. Venlce turpentine. Mix and add 3 ozs. ver-
It can be p 1 into Ids while melted, or

(85) N. A. B.says: 1. In the deseription of

SgEt e

struct a ponstock and the most sultable size for furnishe
ing wator to s 20 Inch turbine wheel, the head being 86
foel. A, Wao think this may answer very
we know nothing of the situation, we advise you tocon.
| sult an engineer,

(24) To B, E. T. we say that every connec-

8) W.T. W. & Co. ask for information
about polishing axes? A, The polishing of axes differs
fmmaterially from other kinds of work that is finished
on emery wheels.  After the axes are ground, a plece of |
wood Is inserted in the eye to conveniently hold it, and |
then It fs held upon s common emery whoel (made of |

emery 18 used, and the finishing dono on a still """i
wheel covered with flour of emery being used, Some | make from the data sent would be of Mttle value.
axe makers use but one grado of wheel, and varnlsh the ‘

work to prevent rust,

) R. 8. R. says: [ wish a recipe tor mak- |
ing bird lime? A, The middle bark of tho holly I | last March, whon tho plston rlogs woere 8o much worn
gothered in June and Jaly and bolled for 0 or 8 hours In | that wo had new ones put (n,  When fiest put In the
water until it becomes soft, 1t is then put In 8 heap un- | saving of steam was ono half, but lately wo find the ex-

(25) H. E. E. says: We are using an engine

well; bot as |

9 x 20that has been running from one to three days In |
the week sinee 1861, with no repales on the plston till |

amagneto-electric engine on p. 8, vol. 83, I read: * By a
suitable commatator, the currents clreulating through
the colls on the stationary magnet can be sent through
those on the armature. Is reference had to the battery
current, or the Induced ones? A. The battery current,

| 2, Ploase toll me how to use the tangent gaulvanometer?

A. The tangent galvanometer of most recent construe-

wood covered with leather and coated with glue and | tion between motor and machine requires some power to | tion ks composed of a compass dial five or six inohes in
emery). A similar wheol covered with o flner grade of i drive 1t, Tho nmonnt of loss fn your case will dopend | diameter, having s fine steel polnt (n the conter. Under
upon the Atting up of the goars, and any guess wo could | neath the dial are placed colls, of Insulated copper wire

of sovernl capacitios, designed to measure various cur-
rents, from those of great intensity with but lttle quan-
tity, to those of great quantity with bat little Intensity.
The magnetic needle which s supported on the fine stee)
polnt alluded to Is composed of o number of thin, ob
long steel plates, riveted npon a flat ring of alominum
and go trimmed as to form o porfectly ofreular disk,
The averago welght of the needle does not exceed 20

derground for 2 or 8 woeeks, Deing watered I necossary, | haust showing considerable loakage, so In taking out the
and loft to ferment until it assumes a muocllaginoons
state. Tt is then pounded and kueaded untll all refuse
mattor Is worked out. To preserve it, it is kept in an
earthen vessel and coverod with water,

(10) J. G. asks: What is the Banting sys-
tom of reducing fesht A, Mr. Banting reduced his
welght by Jeaving off eating plain bread, potatoos, fat
montw, pastry, swoets, salmon, pork, and veal, and ro-
atricting his diet to fish, corn boef and mutton, toasted
hread or crackers, and frult, He drank nothing with
milk or sugar in it, no wine but claret, and no beer,

W the cistern water from houses on whioh plgoons
light, after being passed throngh sand and eharcoal, re-
taln any disagrecablo odor, or be injured lo any way?
A. No,

(11) P. B. asks: Will the water rise in a
tube or vacuum 4 or 6 Inches In diameter as well as 2
inchea? A. Yes

(12) I, L. asks: Who is Mr. Joseph Saxton
wlnm.- name appears ax one of ** Our Men of Progress?

A, Josoph Baxton was born st Huntington, Pa,, March
20, 1770, died In Washington, D, €., Octobor @, 1874,

yet published such o work, The Information you desire

plston 1 find the rings worn out again, A We could not
answer definitely withont knowlng more particulars,
It was probable that the cylinder needs reboring, Allow.

| ing It to rust is vory bad practice, and assists the wear
You should use suMelont oll to provent
this action, moving the platon alightly If the englue In

of tho rings,

not used for soveral days,

| gralns.  The colls are placed #0 that the current runs
| paraliel with the moridian of the needle, They are half
an Inch or more wider than the dlameter of the disk,
| The intensity of currents, as mensured by the tangeat
galvanometer, Is propottional to the tangents of the
| angles of deflection—thus: let an electrie current bo
sont through the  galvanometer coll, whose directive
forco is precisely equal to that manifested by the terres-

(20) H. E. I, asks: Will you inform me of | | trial magnetinm, and the needlo, befare atrvst upon the

a correct mle for finding the proper sixes of hollers for |
different slaes of steam englnes? A, You will find some
notes relating to the sabject on p, 295, vol, 83

(27 J. R. P, says: In o work entitled the |
“ Elootriea) Theory of the Universe,' T find the follows
fng: Immerso tho prime conductor of & galvanle buttery |
In o plnt of water, and it will be converted Into two
thousand pluts of fts constituent gases, oxypen and hy. |
drogen; now Insort the samo conductor Into these gases,
[and it will be contracted back to one pint of water,

|an it thischange could be done quick enongh, and |
| not cost too much, would ftnot be a good motor for lo-

comotivos and othor machinesy A, Cortalnly, If,

(28) W. 1T, M. nsks: 1, What is the longest |

1 is youth he constructed n priuuuu pross and lssued | span of suspension bridge in the world? A, We bolleve

meridian, will be deflected 45°; doable the enrrent pase-
ing throngh the coll and the needls will ont 63 80
| with threefold the Intensity of carrent the deficction
| will be T1* 345 with tonrfol-l. T, ete,, lcconllug to the
law of natural ¢t ing ©
| ote,, of lines, & wet of reslutance colls s used In «mnue-
" ton with the Instrument. 8, As the Camacho eleotros
| magnet devolopes so mueh power with a compamtively
| weak current, will it not produce proportionally power-
| ful induced carrvots? A, Yes, under some elreum-
stances, 4 I purpose making the positive pole for ses-
quloxide of fron battery In the formof & carbon cell,
made as described on p, 120 Scoeves Reconn for 1879,
- contalning & quantity of tho seaquinxide; or (n the form

l of n oyilnder composed of coarsely pulvorized coke and

seaquioxide made slmilarly to the coke-manganvse pole




Srcientific

Amevican.

eAn possibly pass nip the smokestack.
testod and know it to bo a perfect care.
(45 B. R T. asks how to make printer's
rollers, and moulds for the same, A. The roller mould
may bon b, xine, or tin tubo of the alzo required,
Ol 1t on the Insdde before pouring the composition Into
it This Is o provent wileking. For the roller compos
daton itlon to nxe 1n summer take good glae, prepare as for
et owltg 10 tholr tondancy to crystalise. glulng wood work, and add about twloe the quantity of
(86) W. A, of Montroal, asks for the recipe | ool motasses, and boll together ﬂ;l;n slort Lo, sy an
for starch polish, or *conoentratod atarch," so-called® | hoor or two, thun pour In the mnu]t.
A. We do not know ita exact composition, bt think it | It gots cold, remelt and add more glue.
o slmply starch with  liftle graps sugar nd parafi, (46) J. B. asks for a recipe to make black
87 L. W. H. says: I want some method | ink, and is referred to reply o, C. (81 p. 16, No. b,
of preserving belts, [ was 10M by An engineer to palnt | present volume,
them with printer’s hlack fok. Please lot meknow if | g7y J. A, H. is informed that we know no-
Ghle will damage belts that are 18 wbtien daily? A. A thing of the opportunities for his business In Japan,
vaty ille pure lard ofl or Beat™ ::“ wﬂm We doubt If employment could be secured there that
Biliziind prevent them from ‘ o woukl pay better than here,
B T o (48) W. J. asks: Have any detailed draw-

Sy A 12 x 94 inol 'fogs of the Brayton gas engine beeo published? A In
m) R B. G. sayR: I have a 13x3 lnf‘l No. %, vol. 34, and No. 2, vol. 8 of the ScreExTir
engine, nearly now, rans 80 revolutions per minute,with Asxmieax, and In Nos. 20 and 68 of the Scuexrerio
which ] wish fo drive 2 pair 42 lnch snd 1 pair 0 Inch Axpmeax SurpLeMest, you will find culs and descrip-
bures. My boller s &2 hd'l‘ “:;:i'r;l:h ((;-;'n 18 "::‘b tions that will give you the information,
» Ve me e g
::ph‘; ::‘:;:u‘::?ﬁ:m to give good draught | (40) T K. asks: What is the best solution
and 10 economize fuel  How moch of the baller shell for tempering coalpicks? What s um’i for tempering
shoald be exposed to the flames? What should be the dies and Knives, and bow is It done? W hl::h s the bost
size of an fron chimpey, and how hight A. Tho boiler ' method to straighiten 8 horse's hoof? A, Vol. 31 of the
will be large enoagh in all probabllity. As to mode of SotpsTIFe AMERICAX contains about a doxen good ar-
seiting, soe p. 39, vol. S3 | ticles on hardening and tempering to which reference Is

' made. No two experts in hanlening and tempering use
@) C. M. asks how {o make a bichromate | precisely tho same solutlons or manipalate the tools to

°4' . bactery? A.The : boncryrn-ully €OF [ he tempered In the same manncr, Each one would prob-
'wl dl “"T l’" SOVINE WA & & £ap S prrosy, W | ably clalm thelr process as the best. Conditions are
y 2. The nsular ey between the sides | such, as regands quality of steel, hardening, ete., that it
i N W '“h. wak Wightly “'m"m'd%b fmpossible to give the best eolutions or the best
with ol ok vitriol, asd mumoo‘l‘;: ‘;d vy ':I::eid I methods, In reply to the last question our correspon-
:‘:l‘:::::;w l:e o M';n;:r;m !: { dent had better consult a farrier.
phn: in the cap, and ded witha flnid | MINERALS, ETC.—Specimens have been re-
made by 2dding strong sulphuric acid to 8 satarsted so- | ceived from the following correspondents, and
::“ S i"‘:‘ d"""‘“‘u = e "’:‘:"‘m 'examined, with the result stated:
ncn;stun to redissolve the precipitste. The pro- ‘:’ !(IPS.h:T:: :ak- consists princ![:lﬂi‘o{r:rb:;l:
s - . fa te me, some carbonate o
portions of the severn] ingredients in this mixtore shoald wefars ot

be aboat a4 follows: To 10 oze. of potassium dichro- , "";" alamina and silica. 1'1””‘

mate in & eallon of water, sdd 1 pint of strong ofl of | P . The forming the

vitriol scale is most readily precipitsted from the water by boil-
Please give me a recipe for pollshing shelle? A See | ing. Allow the water to settle and siphon off from the

answer to H. C., p. 43, vol. 87. | sediment.—W, P. C.—Itis flint.—M.C.—It isan earth

(40) W. M. asks how to magnetize iron? | tor spnarently of animal origin. Earth of a similar na-
A. Soft tron will not retaln magnetism 50 ax to become | tyre fs often foand in the caves of guano districts. The
permanently magnetic, When a box of fron is sur- | percentago of ammoniacal salts i very small, butit
rounded by a coll of insulated wire (wrapped tight about | cor.talne enough of the phosphates to be of some value
it) through which a battery current s passing, the 1ron | g5 o fertilizer.—T. W.—It is not plumbago, but a shale
becomes s strong magnet. A soom, however, as the | of little value. It msy pay you to look deeper.—B. F.
electric carrent i¢ fnterrupted, the Iron loses its mag- | G, —Nos, 1 and 4 are not trap rock, but a limestone con-
metiem and resames its passive condition. You should | taining zarnets and idocrase —a compound of lime, Iron,
consalt m; elementary ue;!:;o( :: l;cl:‘tﬂt‘_li_;}‘ :‘: ! alamina, and silica, Nos.2and 3 contain copper.—IL
mazrnetism natural philoso, yn e IW. K- cannot
of these works may be consulted at the Astor Library. bl o ks

(41) W. M. U., of Cork, Ireland, asks: 1.
How is brown bronze on gas chandelicrs and fittings
done? A. Vinegar half a pint, copper sulphato 3 ozs.;
hydrochlorie acid 3 ozs., ammonium chloride 2 oza.,
alom 34 oz. Dissolve the salts, reduced to a fine pow-
der, in the vinegar and aclds with the ald of heat, and
apply to the brass warm, 2, Make a paste of 2 ozs.
oach of verdigris and vermilion, 5 ozs. cach of slum and
tal smmonisc (all in fine powder), and vinegar. Heat
the paste, and spread it on the cleaned work previously
wamued. The addition of a little sulphate of copper in-
clines the color to chestaut brown, and borax to yellow-
ish brown. 3. Use the following bronz: powder with
&n ofl size: Copper filings 100 parts, earbouate of soda
00 parts; fuse, cool, powder, add 15 parts of copper fil-
Ings, mix, heat to whitetiess for 20 minutes, cool, pow-
der, wash and dry. 2. How Is black bronze done? A.
Dip the work bright In nitrie acld, quickly rinse with
plenty of water, and place in the following mixtare un-
¢il it turna black: Hydrochloric acld 12 1bs., sulphate of
fron 11b,, pure white arsenic (arsenlons acid) 11b. Itis
then taken out, riused with clean water, and dried in
sawdust, and polished wih black lead, and lscquered
with & green lacquer made s follows: 1 gallon of wood
naphtha (methylic splrit), & oz, shiellac, 4 ozs, gam san-
duu.!q.mdlnl;pbulnuuh-kndmto
s gentle heat for a day or two, Then straln off, add

o, 8 . R for 1876, WiNl 1 have soon this

described on p.

both arrangements work, and which will be the better?
A, The latter will have the least Internal resistaned,
but will 5ot be a very constant form. 8, L« thero any
allay that expands when cooled, and controts when
beated? A. No; hat n fow of the melnls or wloys, as
those of antimony anid bismnth, have the propoerty of
expanding conslderably at tho moment of solldification

COMMUNICATIONS RECEIVED,

The Editor of the ScresTiric AMERICAN acknowledges,
with mueh pleasure, the receipt of original papers and
contributions upon the following subjects:

On Darwin and Others on Creation, By Dr, H. D, T\

On Determining the Proportions of Gear Teoth, By
0. E. M.

On Hydraulic Cements, Stone, ete. By —.

GOn Geometrical Problem and Instrument, By W,

.B.

Also inquiries and answers from the following:
gL.xll.—ll. W.EK~J. 8. A.B—~G, R.C—W.C.L.

HINTS TO CORRESPONDENTS,

We renow our request that correspondents, in reforring
to former answers or articles, will be kind enough to
namo the date of the paper and the page, or the number
of the queation,

Correspondents whose Inquiries fall to appear should
repeat them, I not then published, they may conclude
that, for good reasons, the Editor declines thom, Tho
address of the writer shonld always bo glven,

Inquiries relating to patents, or to the patentabil ity
of inventions, assignments, ete., will not be published
here.  All such questions, when Initials only are given,
: are thrown into the waste basket, as {t would i) half of
8 half gallon of spirit, and treat ss before. Finally dis- our paper to print them all; but we generally take pleas-
solve in the lignor 6 azs, of tarmeric and 1 of gum gat- | U 0 anewering briefly by mail, if the writer's address
boge. 3. Can brass before pouring be colored by placing | I Eiven.
muh..uwum tamned in the lathe | Hundreds of Inguiries analozoas to the following are
el color like straw? A, It we understand you, no, | #® #eat: “Who publishes books on steam bollers?
Yeliow brass contalng s larger of Who publisties & book
(“’LKP ks wm zine, mnmclnur.' e o:mm;:::mdnunluor
; : What will such personal uiries are printed,
S0 o S ot el Priim: s} ‘.m"'.“m::: as will b:obuvnd.ln the column of * Business and
water (earbonic acid 9 fhe déar ot Persousl,” which Is specially set spart for that pur-
-‘dm‘m'm"" 109t ) parts of "".“ pose, subject to the charge mentioned at the head of

‘ Dlack that column. Almost any desired Information can |
Betore being varnisbed? 11 o, wht I+ the propaation M_h_"’""'"’““‘" gl )
forteing. aod what fs the best varmish? A. You; mion | ——
thin gioe watrr, sod when perfectly dried vamish with OFFICIAL.

What can be dome 1 cleanse N

i which g o ey et we 4| INDEX OF INVENTIONS

Phar seeman (o have combined with the tron by tnerasts. PR WA
: L_n:.._*,. some time strong sque- Lettors Patent of the United Statos weore
" “ L ’“an"::‘.p?”.:‘:n wash Granted in the Week Ending

(43) 8. 8. T. asks how 0 make the lightest £y S 1877,

AND EACH BEARING THAT DATE.

posdble from coal, such a8 would be most wul
e [Thoso marked (r) aro relssued patents,)

rﬁlﬂuhl-m A. Uses hard coal and work the
Bt
fssp by purified. Peat gives

A complets copy of any patent In the annexed st

If too soft when |

ot soll contalning a large quantity of carbonaceous mat- |

Aquarium, Paen & Boxton
Axlo box covers, (. 8. Winslow
Dag holder, M. P, Moule
Nale tle, F. M. Blake

| Nand maohine, M, Binkoey
Nareo) hoad, M. L. Thompson
Bath appareatos, 1L 0, Dalley ...
| Dod bottom, 8. M, ROOVOR oo s
Mo, enbinet, Groon & Willlnmson,
‘Ilmlnluml.(’. ARG, « ¢ eavineinnninns

Doo bitye, DL Thompson
Windor, W. M. Rassell. ...
Mowers, O Hammaelmann. ... yades
Hobbin holder, oto., Nowlon & Higgios ..
Noller and suporhoeator, 8, N. Carvalhio
Boller elenner, I, Craney Tee
Noller fue seraper, G. 1. Noyes......
Boller, 1L, C. Duchesne ..

ook, parcel handle, G. Havell (£)...........

Boot, J. Miner
Boot-burninhing maochine, J. W, Dodg
Noot machine, J. Kimball v
Boot sole edgos, A. Bolling. ...
Boot-trimming machine, B. F, Leon
Box for collam, Green & TiM .
Mrick kiln, W. T. Christy
Drick machine, T. James. ..
Brosh machine, J. L. Whiting
Duggy top, J. H. & E M. Keller....,
Bung extractor, W.J. Wademan
Nurglar alarm, J. K. Johnston....
Button, 8. W. Young
Oanal boats, N. M. Toboy
Candle, P. R. Gottstein (r)
Canning fruits, W. A. Wicks.. >
Capstan, ete., Churchill & Champlain ...

T

Car bumper, S. M. Cummings...
Cur coupling, G. M. McMahan. ..
Car coupling, C. D. Norman
Car fare box, L. Wood...
Car mover, D. Plerce
Carspring, J. Ludium.
Car, A. A, Young.....
Cars, J. B. Slawson (r)
Cars, G, E. Noyes
Carpet stretcher, L. W. Rivers
Carringe curtain fastener, H, P. Elston..

Coal breakers, S. Broadbent....

Coal elevator, J. A. Woodward ...
| Cock and valve, J. Powell
| Coffee pot, R. L. Nelson
Coloring fruits, Lecourt & Guillemare. ..
Core box, Alkin & Drumuond
Core box, J. Powell
Corn planter, Christrup & Schneider..

Corn planter, C. Woods. .
Corset, Bale & Goldberg.
Corset, L. C. Warner (r)
Crucibles, BR. Taylor
Cut-off and filter, J. Hoover ...... v
Dental plugger, R. B. Donaldson...
Dentist's chair, E. Burritt, ... ..o
Desk, Durant & Ean®......... o
Digger, ete., M. Johnson...... e
Dish rack, Bowden & Stewart, .
Door spring. L. P. Sherman....
Drawing frames, J. B, Clarko
Eloctrode, G. M. Schwelg.....
Engines, W. R. Comings ......
Fabrics, M. JOnasson .....oee v vess
Fan, O.'Krauss........
Fanucet, A. Luhrs........
Feathers, C. W. Nichols...
Fence, A. A. MeAllister...
Fence barb, W. Burrows ....
Fence, flood, W. H. Johnson....
Fence, iron, M. G. Freeman (r)
Fonco post, 8. Miller...o.vuvunnnns
Fences, post, Morgan & Landers.
WUOT, J. FOIY <ionecravssronnansnss
Firearm,G. F. Evans . ...
Firo excape, W. Guthrie........

Fire escape, 5. H. Harrl Basaesse
Fire escape, Michle & Willlams
Fire irons, B. H. Connor
¥ire places, G. W, Moore....
Fluting machines, H. Albrocht. .
¥ly trap, J. 1. Guthrie
Forks, L. 8. White
Gate, L. Dickerson...
Goaring, B. Parker .........ccoeu oo
Glass, ornamenting, C, J. Cartisser.
Glassware, C, L. Knocht ............
Globe, B. G. Durant......
Grain, band, F. Peteler ...........
Grain binder, Gammon, Dixon, & Steward
Graln binder, J, F. Stowand ...........
Gruln olevator, J. A, Woodward......
Gratobar, A. O, Dondo...oooiviinine
Grato bar, I, W, Admms....

&

Gun, spring, J. L. Follett, ...
Harrow, A . J. Upham. .. «..ooo
Harrow, ote., J. L. Curry.

Hog elovator, G. Wheelor. .....covcuirins
Horse power, T. B. Adams .. .........
Horseshon nall Wanks, Wheelor & Coy ...
Horseahoo nall machine, Wheolor, Loring,
oo eroam froezer, O, Doxtor, Jr
Too cuttor, M, K. Winebrener.
Inks, C. Colllon ............ Fanee
Inking, A. B, MIX......00inn o0

Daling cotton pross, 1% C, Ingorsoll, oo

Hog eholers compound, L. E. & T. M. Madison..

159
16

190,74

192,790
192,621
101

o 193,701
ves 1223
coe 100,655
e X
L 1man
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12 55

192,750
1257
. 192582

........ 192555
.o 1927566
........ 192034
192,763
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erees 12550
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191,600
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oo HEOTSS
... 192719
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.o 192506 |
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-ee 19255
.o 12589
. 1RG8
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1m0
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19,65

. 1618

e
12,75
1R
Coy 192508

Wrenanen

o lighter Including both the specifications and drawings, will be | Jar holder, T & It % e
htrrgas 0 LI R erees 120
¢ ,I.I.qu. S mewer 100, R. if he furniabiod from this oMo for ane doliar, In ordering, Knamack fire engtne, J. W, Douglas (r). . N Al

sl kgt el Plense state the nnmber and date of the :::tt:lﬂu;nm ......... waenvase 192000

"_mmm-lr-‘lnﬂ-"m" Sd remit 40 Munn & Co.. 57 Park How, New York elty. | Knob, metal. Lawis & 1asarese 1259
ord v m-‘““nmh‘ 2 o ettt [ Knobe, J. W, Halnes ............. 3, s
at cham Pase 1t the amoke Aoe, very fow sparks “‘Mm“m.lmhm....... ......... M | Lamp, J, Dillen () ............ " “ T
I8 e wil Knnp the Boor of (hin ece. | Amens s e, Marvile, & Giru 170 | Laump support, B 11 Ry . . man

. .:“d‘m' ocks, Bowman o 1R Lampe, L. W, PG sererraee et

"” wwh Mlﬂ','.com...... ....... seeneenss 10000 | Lard, T. H, M'.‘:...... senoasanaas senesnaraness IR0

| Millstonos, Molr & Kilix

008

192016 |

122613 |

1As |

192776 |
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Lifting jaok, J, I'. MoGrow . ..ooooiiiiis sens L1
| Laghtoing rod, O, H0 Smith . ovvrverriies 19000, 10T
U LOCK, B. WIKD ., oiusesssseisasnsssensssensansvinssnn ()

Look, L. . 8holder .. coo 1y

Look, ¥. J. Kimball 0T, 1N

Looomotive, J. B, WoOokOn . ...ovcervrevavirinses sis e

Loom, L. J, Knowlos (r), . .... UL A L)
| Lot J. MOLDWOI L.\ ouirmiriveisressnnasnnsnniarenis 192 050

Loom shuttlon, J, Mamiton .o 10,000

Loom, shuttle box, Hlokoy & Milos ...
Lumbor, W. 1. Nrook

I Mower, A, R, ROONO. ... vvs
| Nut Jook, Collins & Grant
Nut look, J, W, Baton

Nut Jook, J. Hotlngeworth ... ooviiiie vinnes 19,00
Ol can, G, T Hunsaker. . . .oooione cons 125
Ol well tabing, . C. DICKOY ovvvir covenmrsnnns sis 1Mo
Ore milL 1L K. Dreake.... man
Oro stamp, T, A, Cochrane ...... Va
| Orggan, reed, Koober & Sheridan. ... 10
| Ornamonting wood, O, Rarwolff. ... 12 Ns
Paoking, J. I, Croms (F) cooviiiiiirirmmmssnnceinsrans m
1Paoking, A. J, BLovons (F) . ..ooiiiiiiis covivansnnes .M
Pon holdor tp, B, W. GHOA . cooiiinin cnver on voes 1M
| Pous, stencl), 31, M. PRING....cccvssrsersrasnprsnsit 1246
Pencll sharpenor, B, W. Froat p 1

| Planos, musio retatner, J. 1*. Molitor
‘ Pioker teeth, R, Aldrich

| Piston, L. Richnor
| Plow, ete., Wertonborger & Alnlss ... ...,

| Plow brightener, Minor & Woolverton. .. ...

Plow clevis, W. 8§ Wier..... 192 008
Pocket book, ID. M. Retd.....coivivvinvavinrsssnsnns mIu
Pocket, W. M, PINMIE. .. .ooiviiinnsrsnnnssnntsssnssnn mra
Printing prosses, T. J. Mayall (r), A
Projectile, T, C. Backus .. ....... . man
Propelloer, W J. Oarroll . .cocviiiiivinnicrssnnnenis A
Pulley, band, C. R. Bushmell . ...oovviiiiiiiniiiies 1m0
Pumpreel, D, C. Neawloy . . .oovvvrarn aorsrssnsrnies 1m0

Pump rod, Gifford & Abell
Pump valve, N. 5. Bean.... .....
Punching machine, M. Gluek
Rallway gate, B. W, Moyer
Refining liquors, G. Clark
Refrigerator, L. . Woolfolk.

| Register, A, Shodlook ...oovavsrvess snvssisnes weom
| Revenue guard, ote , F L HOWE ..oovvvas varaens 1w
; Road scraper, A, THOMIMON. .. coouuiaimmmcens an LA
Rock-boring machine, H. X. Pearice .. 1R
Sash balance, W. Cashner ..........ccoeee .. 100
| Sash fastener, H. P'. Androws..... .o
Saw guide, W. Collins ........... . 1R
Saw mill dog, H. Snyder.. 192.7%
| Saw mills, H. Gawley ....... . e
Saw, pulley, J. H. Hobson....... 10006
Sawing machine, F. Millward...... 192 510

Sawing machine, J. W. Ponmney ... s
Scales, R. Ehmer.......c. covvnnes . LR
Serew machine, Stiff & Bowen .. R LA
Seal, E. J. Brooks. .. .oveeenenes o inSs
Sewing muaochine, J. Blasius. .. ......... LA |
Sewing machine, Corbett & Hadlow. . 1R
Sheep wash, W. LIRIO. .. ooovivirimcmensrrsrsssrsnnis e

Sheet metal vessel handle, ¥ G. Niedringhaus et ol 192278
Shirt, M. Slnon ... 2
Show case, W. Shockley.
Skate. 0. BAwards ......ccoonnes on

Skiving machine, W. S. Fitagerald
Soldering tool, L. (
Spoke socket, J, P. Parkharst. ..
Stable scuttle, W. M. Watkins
Steam and water cock, Guild & Lewls ...
Steam radintor, R, 8. Glllesple............
Stopeocek, ete., J. G. Murdock .
Stopeock, R. Lapham
Stove, F. AL & A B, Lymuan.
Stove, E. L. Matteson

Stove, grate, J. H. Mearns ........
Telegraph signal, L. B. Firman...
Ticket machine, H. Van Geasen. .
Tobacco label, G. W, Yerby.......
Tobacco cutter, C. ¥, Harlow,.
Tobaceo safe, L. C. Parker,
Toilet screen, K. 8. Lathrop.
Tonsorial compound, W, Clar
Toy, A. Gartner,........
Turbine wheel, A. R. Guilder.......
Turbine wheel, E. M. Halo ...
Umbrelln tip, B, Croft,... . .
Vasoe holdor, O, Yleckert. .......
Vehiole axle box, I. N, Camp..
Vehicle hub, C. J. Valentine. ...

Water wheel, J. J. Bourgeols
Weaving shuttle, W. L. Glbert, (re-issue).

Whitlletree, C. D, Bmlthe covscainminincnsinen

BROOE.. .. oveensverses HOTI
Wringer roll, J. Groacen, JF. . .ooauriimmrmnsnsnns
Yarn maching, J. Camnook.

DESIGNS PATENTED,
10,079, —PEXDENT GAS FIXTURES.~C. Bakor, Philadel.

Pa. .
ma 10,08 ~GARALIERS~R, C. Daker, Philadols

10,082 —CasstM ey ~F. 8. Bosworth, Provide
10,00~ EMIHOIDERY PATTERN —B. Crisand,

von, Conn,

20,00, ~LIQUoR FLASKS ~R. R,
wlsco, Cal.

10,086 —MATOM SAves. ~W, H,

AARARIRARA RS AR R R

L

sy,

(A copy of any one of the above pa
somitting one dollar to MUNN & Co

York oity.]
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vertisements ot the same rate
mmw ax the Icmrpma Adver-
L must de recelved at as early
as morning fomrlnnmwuc.
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WROUCHT
IRON

|
I I BEAMS & GIRDERS

THI UNION !RON HILLS Pﬂubumh. Pa., Manu.
tron Beams

(I lmproved wrought and
o prices
‘ ?}mg uu wnnpl‘:umon
ot lndum mts
|lworl. rehn. llulmir- to
th af now o ‘&l fro
lt m Inab‘n ol'oncom I‘IROA nfuur liout
th (l n t ro moﬂmhdh N - 'l‘l(ﬁ
m ACT 'rm'\' EAY ‘ﬁ tho
no Wvo dod.uml thn Il‘l’ (mn louound in-
sl ness 5 ro: these and 1ko cone
oln |nun|lty nny ud Iuom\l first cost, 1t I
levod, t gt WOre owners y awnre of the small
noo which now oxists eon the use of Wood
a Linmany cases tho luuor wonld bcndnmod.
° easod to furnish estimatos fornll the Beams
complete, urmy specific strovture, mlhu !ho differenco
in coat rtalned.  Add

Wé‘ :}f'&‘ﬁi‘ OS. & CO,, l'uuburnh Pa.

Can 1 Obtain a Patent?

This Is the first inquiry that naturally occurs to every
author or di coverer of a new dea or improvement. The
quickest and bost way Lo obtain a satlsfactory answer,
without oxponse. Is to write to us (Munn & Co.), de-
scribing the invention, with a small skoteh. Al we
neod Is to pot the idea. Do not use pale ink.  Be brief,
Send stamps for postage. We will immediately answer
and inform you whoether or not your improvement is
probably patentable; and if so, give you the necessary
Instructions for further procedure. Our long experience

enables us to decido quickly. For this advice we make |
no charge. Al porsons who desire to consult us in re- |

gard to obtaining patents are cordially invited to do
#0. We sha | bo happy 10 see them in person at our
office, or to advise them by letter. In all cases, they
may expect from us a earcful consideration of thelr
plans, an honest opinion, and a prompt reply.

What Secwrity Have I that my communica tion
to Munn & Co, will bo faithfully guarded and remain
confidential?

Answer.—You have none except our well-known in-
tegrity In this respect, based upon & most extensive
practice of thirty years' stand'ng. Our clients are
numbered by hundreds of thousanda. Thoy are to be
found in every town and city in the Unlon. I'lease to
make inguiry about us. Such a thing as the betrayal
of a cllent’s ‘uterests, when committed to our profes-
slonal care, never has occurred, and is not likely to oc- |
eur. All business and communications intrusted to us
aro kept secret and confidential.

Address MUNN & CO,,
Tablishers of the SCIEXTIFIO AMERIOAN,

37 Park Row, New York.

Wood-Working Machinery,

Such as Woodworth Planing, Tongueling, and Grooving
Machin Duniel's Planers, Richardson's Patent Im-
ved non  Machines, Mortising, Moulding, and

w uuuum nnd \\'oou-\\'urungxhcmncry gene-
rally. Manufact '{
wr num Y m GG & RICHARDSON,

rk Street, Worcester, Mass.
(Shop formerly oecnmcd br BALL & CO.)

ENGINES AND MACHINERY, ALL STYLES, \I"\\
and Second-hand. E.E. ROBEETS, 119 Liberty St N. ¥

WESTON DYNAMO-ELECTRIC MACHINE CO

Mlchhwn for ¥lectro-plating, Electrotyping, Electric
In _addition to testimonials in our Cataloguo
beg to refer to the following houses:
Mlmm'xnluux\u(u RUssELL & ERWIN M»'G Cog
REED & BARTON; HarL, EvtoN & Co.; HICHARDSON,
BOYNTOX & CO ; WH. P JACKSON & CO.; STANLEY
WoRKS: Rocrns Correny Co.; CHAS. RocrEns B
EDWARD MILLER CO.; MrreHeLL, VASCE & Co
WALK Look Co; Havpes, Gere & Co.; DoMESTIC
SEWING MATHINT CO ; EBCHHARD FADY Jos, DIXON
CROUCIDLE CO.; MUMFORD & HANSON; FAGAN & Sow,
and over 30 others. Outfits for Niokrl, SILVER,
BRroNzZE, Pating, etc. The two highest CEXTENNIAL

.lan. l We

AWARDS, and the CENTEXNIAL GOLD MEDAL of Ameri-

can Institute,

CONDIT,HANSON & VAN WINKLE
Sole Agents IVEWARK,N.J. §

THE DRIVEN WELL.

Town and County
Vells and selliog

to responsible partios, by

WM. D. ANDREWS & BRO,,
NEW YORK.

The George Place Machinery Agency

Mach
121 Chambers and W8 Reade Streots,

nery of Every Descripiion,
New York

HOISTING

4 “ROBERTS"” PORTANLE,
'I‘lll' i lW LAberty St

Yacht Eogines. Send for cmulu

NY

WE ENAME
’FlNLJET BLACK every v‘rluyuf!urn-d-uduori
parts of machinery,castings; tinware and other inetal

work [NM‘(L!DJ“LBDS in weed nrmt(nl mldl ls avilyr
AMERICAN EN L Sv 10

Lathes, Planers, Shapers, Drills,

Goar& Bolt Cutters, & c. EGOULD, Nowark N.J,

SPARE THE CROTON AND SAVE THE COST,

Driven or Tube Wells :

furnislindg to Jarge consumers of Croton and va:!: yw oo

Watur, WAL D ANDREWS & BRO. 41 Water
whooontrol the patent forGreon'sAmeoerican Drive n“ ell

65 Agent’s Outtit, e L. C.COF & OO0, Bristal, Ct
THE NEW GERMAN PATENT LAW

Shelng the Pull Text of the New Law for Patents, passed

MIXED CARDS, with name, Wk

and stamp

July Ist, 107, covering all the States of the German
V-mplw Coptatond 1o SCLENTIFIC AMEMICAN SUPPLY
MEST No. 8O, Price 10 cents, To be had at this oflice

and of all powedealers

Scientific Amevican,

The third

93

=LRRTR

PATENTS at AUCTION.

Ird great Sale will take place Sopt, 34, Patents for this sale should reach us before Avgust 2lst, Hend
for clgn \ tarms, ote.
EO. W. KEELER, Auction and Com’n Merchant, Salesrooms, 53 & 55 Liberty St, N, Y.

NOW READY,
ILLUSTRATED HISTORY

OF Tne

vileges for making l)rhrn'
Acenses under the establishod
merviean Driven Well Patent, leased Ly the year

AND

CENTENNIAL EXHIBITION OF 1876,

Il History and Progress of the Exhibition
s(}m nds, Kngravings of the Bulldi; md
mnu of all the most notable Bclentifie and
pmhu«I{ lustratoed wma ew-vtnp
tho Scientific Amerien
© year 1576, work consiats of ¢ Yol-
nmes, comprising over 50 quarto po%u, n quan-
my of roadin; mnlu:r to ovor Soven huuuml ordinn
pug devoted to the u{mt INTE
NA‘)'I AL E.‘ll BITION Is very extensive, and
probably forms the most complete and full history of
he affadr that can be obtalned. The lustrations mr-
tulning to lhu Exhibition ure moroe than 44 in num
ﬁouh) ous 8 ul Index of all matters rolating to the
ition 18 u\vuu Those who desire Lo possess o com-
Jote and splendid Nustrated Record of the Centennial
?txvouluun shonld bive the BCIENTIFIC AMEKRICAN
SUPPLEMENT for 1570,
In addition to this splendid History of the Centennial
Exhibition, the SCIENTIVIC AMERICAN SUPPLEMENT
for 1576 contains u yast amount of other matter of great
value for reference and preservation. It presents to
the reador, in atteactive form, fall nccounts of the Ad-
vances made dnrln um nlr in all the chlef depart-
ments of Science an: Arts, covering the progress
In Chemistry and )l--( nllunu Mc-chnnlm and Engineer-
ing, Blectricny. ht, Heat, Sound, Architecture, Pho-
‘tu.nphy, Tech I'hclcullum. Agriculture, Bot-

an-
are
‘ll,'ll“.'ﬂl for

ology,
any, Horticul lure ﬁunl and Household Economy,
Materia Med: u. flyuiuno Natural Ilmory. Zoology
M Icromop{ Meteorology, Terrestrial Physics, (lcogru
hy, Geology, Minern! ORY, Astronomy. ole
Hvstrated by over Two Thowsand Sir Mumlml Engravings,
The wide scope of this splendid work, Its surprising va-
riety of contents, its wealth of 1] lustristion, render it the
most valuable contribution to sclentific literature ex-
tant, while in price it is probably the most cconomical.
THY SCIENTIPIO AMERICAN Hl'l'l'l EMENT for 1576,
comploete, is supplied, stitched in paper covers, st the
low price of \u‘unuly bound, both volumes in one
book, oloth, (.munemed wllh}: \t, $6.50. Bound in two
soparate books, # each, or §8 for the two. Sold at the
leading Bookstores und Nows Offices, an

MUNN & CO., Publishers,
‘ 37 Park Row, New York.

Shaping Machines
Have novel device for changing
length of stroke while in mots
also, automatic down
q return.  Four sizes.
8 Patented 1868, 1871, 1874

Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery

Shafting, Pulleys, &c.

|  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, 2spinning-jacks, shafy n . hangers, Lo, ot Jess |
lhnn om‘-qunrlor of their ort

M
. H. H. BLAC \.\..\e' Haven, Coan. |

| BUSINESS OPPORTUNITY — STEAM

interest in an old and successful establishment upon
liberal terms. Address, vnlh nfrmnwp ete..
P. TEAM PUMPS,

s
WATER WHEEL

Is declared the *“*standard urblnr."
::geon-r G600 persons who bought and use
o with part and full gate open.
Pamphlilets Free
N. F. BURN York, PPa.

YANTED—A =( u)\\-(lﬂl\q. FOOT LATHE,
hull-.v mandrel, first-closs, *end de sc rlpl on and price
to M. ROBINSON, & Willlam Hrn |, N

Pond’s Tools

Enalne Lathes, Plancrs, Drills, &c.
nd for Catalogue. DAVID W, PFOND, Buccessor Lo
L l CIUS W. POND. Wore onler, Mass,

FOR SALE—STOCK, GOOD WILL,
Fixtures of a * Card and Printen’
Good chance for a practionl printer
Jease at low rent. Frice tl U cash
address 8. C. COLLIS, 162 N. #th 8¢,

SAFETY HOISTING

OTls, Machinery.

OTIS BROS. & CO., No. 98 Ilroadway, New York

AM,

AND
Matorials ' llu-mm.
Whole bullding on

For Information,
Phila.

Q we

C“n
SOTRE AR

MEN OF PROGRESS

Persons desiring 1o socure o copy of this magnificent
Eograving can do s0 at the following greatly reduced
rates:

{“h Hu llulll Free,
lhbll

Engraving, single coples oW

Eograving and SCIENTIFIO AMENICAN, one
yoar T

Engraving, with SCIENTIFIC AMENICAN and
SUPPLEMENT, One year 0w

This large, rare, and splendld STEFLPLATE EXGRA Y.
InG, entitled * Men of Progross,” s one of the fnest
art-works of the day, possossing rare and ru ullar
ver ordioery pletures, by re \
ncy of the personnages It repre

he ploture ks lafd In the great hall of the Palent
at Washington. The grouping s spivited and art
Among the persons rejw nted are the following emi
neot Inventors

EF N MORSE Eloctrio Telegraph
CYRUS H, MecOORMICK Hesper

FHOS BLANCHARD Lathe for Lrregular Vorma
wn \\I T G. MORTON Chloroform
SAMUHEL coLY Revolving Fire-Arma
CHARLES GOODYEAR Hubber Fabrios
FREDERIUK E SICKELS Mlonm CutaMr
HENRY RURDEN Horse Shoo Machine

JOUN ERICSSON
JAMES BOGARDUS
Jl.-ll“ BAXT
TER COOVER
c SEFH HENRY
SATAH JENNINGE
lln HARD M. HUR

First Moaltor

Tron Bulldings

Wateh Maohinery
Iron-Holllng Machinery
Electro-Magnetie Machines
Friction Matehes

Fost Printing Prosses

The pleture, whioh Is theve feel long and fuo feet high,
forms an enduring and desimble objeot for the adorn.
maont of the parlor and Hheary, 1t was engraved by the
colebmated Jonys SANTAL from & large painting by
SCHUSSELE, and all the portraits were taken from Hife

Put up In st rolled paper onses, and sent by mall,
l wiage freo, to all parts of the country. The Eograv.
ng formerly sold for 8. Address

MUNN & CO,,
37 Park Row New York city,

PUMPS.—An experienced Salesman can secure anactive |

S A P -

STEAM PUMPS,

VIRST PRIZES) ORNTENNIAL PIILA, VIENNA,
W w;m( u,u.'nholm HOSTON,

of r l

NORWALK T mw" Wit "‘Q"L"'?"u'
South Norwalk,

JOLEN HOLLAN DS
G OLD PENS

ﬂond lur c\rculnr
THE

Pricos Rodueod. onn.

Recelved the Centenniml Medal from the Jud,

* guperior alastiolty and geoeral u«lhn«.

Buatdoner, sund for lustrated Price-List (o
ﬂlnnunwlory. 10 W, 4th m.. (lurlan-tl.

'I‘ORI’I-)I)O VESSELS. By Mr. DONALD-
SON. A valuable pn per, Iately read before the United
Service Institute,  Belog n full exposition of the Tor-
wedo=boat system, from the earilest offorts to the present
!lmu Giving dimensions and_ performanoes of the
several -ln-- it l.y Thornyeroft Bros, tor the various
govornments, highly Interesting trials of these boats,
and experionces in war, and a description of the torpe-
does used. 1 (llustration. Contained in SCIENTIVIO
AMERICAN SUPPLEMENT No. 79. Price 10 cents, To
be had at this ofice and of all newsdealers.

PATENT

OLD ROLLED
SHAFTING.

on Awards, for
[ not sold by your

Prico lm mn\lm on apphestion o JONES & LAUGHLINS,
Ntroot, 20 nnd 3rd Avenues, Pittaburgh, Pa,

190 8. Cnlml Street, Uhics ). 111, and Milwaukle, Wis.
Stocks of this sha itn store and for sale by
FULLER, DANA, & FITZ, Boston, Muss,

GEO. PLACE & CO. 121 Chambers St., N. ¥

SECO.\‘I)-IIAZ\'D MACHINERY,.
For ﬂ,nle.

The Machinery in the works of the UTICA STEAM
ENGINE CO,, comprising ¢ Face Flate Lathe,
Engine x.uhc.. large and small, 20 ft_x 4 ft. Planer,
| Slotter, Sha Lauback Universal Drills, Bolt Cutter,
h\m\ Up right brllh. Oranes, Dudgeon Steam Hammer,
Steam Fire l'um Hose, Platform \mn Fulleys, one
4‘? . P. Locomotive Boiler, two & H , and one 25
nnllur ote,, oto.
For Catalogue and Price List, address
JAMES
EWARD. This Moosracus or

S F. MANN,UTIOA,N. Y.
$100.00 RiZS 5

smootd lsce by the uee of DYK

{ CUTTING OUT EEYWAYS. By Josava |
ROSE. An excellent practical description of the several |
| methods emplo (ed with 11 fllustrations. The qualities
! of the ranou drills; uqm files and safe-edges, rough-

| ing out, ete. The best tools described and illustrated
i Contained in SCIENTIFIC AMERICAN SUFPLEMENT NO.

79. Price 10 cents, To be had at this ofice and of all
newsd

Dayton Carx EPump.

Tie oXLY PUMP IN THE MARKET DESIGNED

:x D CONSTRUCTED ESPECTALLY FOR BO1LER
EEDING.

Aro Pumping water at 2655° F. No Dead Cen
ters. The Steam Valve is a plain Slide V -lve

ldentiea) to the alide valve of a Steam En-
ine, but derives its motion from s oam.
'l'u peed can be regulated 1o sult evaporstion.

ping Returns from Steam Heating Ap-
paratus a specialty.
2~ Send for Circular.

Smith, Vaile & Co.,

DAYTON, OHIO.

!

|

"l‘l'l)ll-lh' OF MATTER AND LIFE.—By
Prof. Henry J, Black, F.R.S. A most Interesting and
valuable paper

rescarche s a onloulations, conocerning the

| Modes of Mot the Ether of Space, the Tran
of Wave Foroes, the Limits of Vision, the Size
Motion and Force of Atoms, Grou, |n¢ of \l.-m-
nomena of Reproduction, Mental henomens.  SCIEN-.
TIVIC AMVYHICAN SUPPLEMENT No. 97, Price, 10 centas
To be had at this ofMoe and of all newsdealers

EUREKA SAFETY POWER!

Practica¥y impossible to ex-
plode. Tested to 0 1ba. pressure
per square inch. 2dlorse Power,
$130, 3 to 411 P, S350, Also,
Stationary Engines and bollers, and
sSpark Arvestiog Portable Ene
glines for plantation use. Sond for
our elreular. Discount to the trade

B, W, PAYNE & SONS,
Coruing, N, Y.

ON THE PROGRESS OF AERONAUTICS
An sssay resd before the Aer uunml Society of Groat
Beitain. By Froderick W e As
sockatlon A wselul and inte
brtef aopounts of the most ree
Ing slonl propeliing atiac
dimes ae And best furms for ba s with propelling
machinery Calouiations of the power sxerted by binds
in teavelling through the air, and thelr mot hods of ae-
tlon  Calenlations of the mechanionl requisitos for sue-
comaful sorial navigation, ss indioated by the Bight of
birds Moport of balloon triads haviog vertionl serow
wopellers, made by the Bt tah War Officn.  Alr nayigs
lon by “pushing” balloons.  Experimental trials of the
r-...l-ly'n appamtus for testing the Liftin I'u-ur of
dnne surfacos when oxposed Lo wind eurre 1-
lon and dimensions of Moya' stosm Aeria l»u
with an seoount of its practioal trial st the Crystal
Doseription of Moys' remarkable self Ufting stoas
t, of one horse i« r, bat welghin
e, with dimensions, arrsngoimiont o
Contained In TENTIFIC AMEMICAN
WLEMENT No. 8 Price 0 cents. Ty be bad sl this
ullioe and of Nows Denlors
TONCRETE

( lecture delivered

anils

The u-pnn-l

AS A NUILDING MATFRIAL 5
before the Royal Institue of Ar
chitocts, Londin, by A, Payue, with discassion of the
subject by promioent architects. This lectare and
the extended discussions of the subject are contalned
In SUVPLEMENT Noso. 20 and 34, Price, 10 conts
each.  They present a large amount of valuable Infor
wation, upon Concrete bullding. in conclse form

LOCATED IN RICHMOND,

s and Iron Foundry, in oty work
b

we
paaity Cupola 1
or Mlaws unu\lu
ospacity of an uy

&. uv.\ 'utuy 8., lu»mud Vo

| WESSELL METAL, A PERFECT IMITA-

tion of gold in color, surface, ete., for manufacturers of
ln‘n’n:u:n' Jowelry, and other wutten lu fne le }ov

motal, Wessell Manuf'g Co., No. 204
Y ) sak WILY we can sal) First
lass 7 138 Octave Hosawood Plasos
for $290,  Cur ssawer s, thaf it conts
l-hn,u-'c;‘a n:« u:m-u.{loworuu
" 1oug goots, all of whe
53 take 100 per el. profit,. We bave :
Apwuite, Lt sell Dineer (o Fanl
ot Factory price, and warrnot five 5o
Wasend url'lum-ﬂvy-lwnl«lrﬂ
and req no pavtnent onless they an
found satlufactory, Send for onr Illumlnl Clm!u which wives
hll l‘nhlm, and contalng the numer of over 1500 Taek Mers, Mev.
unllunlh-umm-u-l our Planos In every State of the
Flease state where you saw (his notice,

Addrew,
U, 8. PIANO CO., 810 Broadway,N. ¥.

81 adny st home. Agents wanted. Outfit and
u-mu frl‘c. TRUE & U.) Auuuull. Maine.
umy ot
monlh and ¢ to sell our

To nﬂuu Sampien VELL
Lamite saswrr.
FONTER & CO. Clactasart, 0.

Wi

CIGARS &

EXTRAORDINARY, ¥ith engravings: price, 81
& preseriptions for pmv,l ling
WONDERFUL,  [(hase, thceof thebock:

AND VALUABLE |4 the suthor Descriptive
circulars unl'fr}-‘ek'{\ 'd{dr'g:‘l
MEDICAL WORK.! n..m.;a'.'sde‘:g Boston. "

STRONG AND CHEAP SPAR BRIDGES.
General description, dimenxions, and particulars, with 2
es of drawings, covering illustrations ot all the de-
L‘ﬁl for a bridge of 100 feet span or less; s uy
ful for cro«slnf of creeks, small rivers, ﬁ s, or
wherever a costly structure is not desfrable. ¢ draw-
{ngs ure from the Spar Bridge exhibited at the Centen-~
nlal, in the U. S, Department of Military P.nmn»erln;
These bridges are wholly composed of undressed nu
(ontmned n SCIENTIFIC AMERICAN SUPPLENEST No.
7. Price 10 cents, To be had at this ofice and of ail

THBIBEB’S

3 " c_tOn nal Baltimore-Mads

08 Healers

Hamds and Registers.
B.C.BiBB & SON,
Baltimore, Md.

Best workmamtnp. Lowest prices
guaranteed. bvadlufmnun.

Tubular Bollers, one & in. by 16 . Cylinder |
!

| All the above are contained In SCIENTIFIC
| SUPPFLEMESNT NO. 27,

,‘eu-lnlnlnu the latest sclentifie theories, |

$5 to $20

MPORT ANT FOR ALL CORPORATIONS AND
MANF'S CONCERNS. - Buerk's Watch~-
man’s Time Detector. capable of sccurately con-
trolling the motion of a watchman or patrolman st the
different stations of his beat. Send for circular.
J. B.B(‘ERB P.O. Box979
N.B.—The suit against lmh:u-u,er‘

Boston , Mass
Co., of New York,

m decided in my favor, June 10, 1576 A fine was
assessed them Nov. 11, 1576, for selling cf_ninn
to the order of the court. Persons bu or using
clocks lnfrln:mx on my patent will be T with ac-
cording to
LIGHT to order promptly.
Plain, Bronzed, or
GR_H' IROY Galvanized.

a specialty of light wo
l.!VL\G*‘TO\ & CO., Iron kuundcn. Pittadburgh, Ps.

FIFTY SYRUP RECIPES, FOR HOUSE-

HOLD Mineral Waters, etc., to wit: Simple

! p, (2) Lemon Syrup, Mulberry Syrup, Vanilia Syrup,

‘.nma Cream Syrup, (2) Cream Syrup, Ginger Syrup,

Syrup, (3) Pineapple Syrup, Nectar Syrup, %cr-

bet Syrup, Grape Syrup,
Wild Che

Map

lanana Syrup, |~, Coffee Syru
syrup, W inte rEreen Syrup, () ~m-i
e Syrup, (1) Chocolate Syrup, Coffee Creamn
\mbm syrup, Hock and Claret Syrup, Sol-
EA‘ apsicum Syrup, Cherry \yruxu.? rawberry
spberry Syrup, Feach Jrup Blackbherry
hvmp org"( syrup, Catawba Syrup, Milk Funch Syrup,
nmpagne Syrup, Sherry Col wbler Syrup, Excelsior
Jru Faney Syrup, Curmant syrup, Frambolse Syrup,
aldenhair Syrup, Ormange Flower Syrup, Clanamon
Syrup. How to make Syrugs Frothy.

Colognes for the Sick Hoom, by Gro. Lxis. With
recipes for the production of prepamtions that serve as
pleasing perfumes, deodorizers, and cosmetic lotions
AMENICAN
Price 0 cents. TO be had at this

ofice and of all newsdealers

N. Y. STENCIL WORAMS, 57 Nassam St N, Y,

LARGE MIXFD CARDS, with name, 10e,
and 3 ot stamp, 23 Siyles Fun Cards, 10e.
Samples G¢. « Dowd & Co., Bristol Conn
DA Week In your own town, Terms and 8 outst
200 Free. H. HALLETT & CO.. Portian aine.

GOLD, SILVER and NICKEL PLATING

made casy The Eiectro Maters' Guide, & 72 page
Manual of Instruction, sent free fur 10 cents Al in-
formation relating to ||l.lm., rmnhlu d free. Address
¥F. LOWEY, 1& Fulton oL,

per day st home

Samplos worth 8§
frevo.

STINMOX & OO, Purtiand, Me.

CHEAPLY. —A
showing how any in.
ywing the directions, may build
Each article 18 sccompanied by
s, Qlagrama, directhona, dimenslons, cte,
Fhree-Dollar  Seon DNregtion for constroction,

SUPFPFLEMENT No. 23, W cents,
Rowing Sy Wik fall directions
fur Thirteen Wuststions, SUPPLE.
MENT No. 268. Price, M conts,

he  Fowrtoon-Ihdlar Bolling Sy With fuurteen
Wusteations. Full directions for construction of boat,
centre boant, radder, ast, sall eto, Contalned In
PLEMENT No. 28, Priee 0 ¢on

HOW TO BUILD BOATS
serios of plain, practioal articles
t person, by folle
with ecunomy

drawis
'he

seven Hlustrations

" Pooe-Iadlar
cvnstruction

' Dwelve-Dolbar R
Hons,

y-five illustra.
Dlustrates the ¢ ceful ribbod
, Hght welght. Ehows the method of securing good
bow Lo bend and arvange the ribs, dimensions of
wrins, -m! \Ilnuh s for eonstruction in full,
ENT Nos, 30 and 3 Price,

uu lm Iln- two
toon-Ihollar Family Boat -~ With soven \lustra.
Tables of measures and full directions for cons

ALL)

straction A handsome and commodions boat. Cone
talned in SUPPLEMENT No, y Price, W contas.
The Fifteen-Dolbar Whiteholl Tome n-d With three

Tables of measyres full directions
for construction, Contained in 8U I'I l h\l).\‘f No. 37,
Price, 10 centa. This number also cuntains fourteen
excellent practioal Tules for the mansgement of sall
boats, by an experianosd sallor,

Th Pteom. . Dollar Sailling and Rowing Cance ~With
elght Mustrations, including mpective of double sall
e 1’-)-lropul dlne nslops nm directions 'n full for cons

Hlustrations

struction, TPPFLEMENT No, 39, | rice, W evnts
A Thirty- Inllar YacM .~ Wllh elght Hustrations, m.
:Imhnq parspective of sall rig, Dles of diw

full directions lm mm!nu!l.

ol
Contuined lll
l‘lll'!‘l EMENT No,
sloop yacht, With eleht lustatio A very obes
sid siiople method of construetion in shown, whi .J
modeled hoat. i lots In foll. Contained In ﬂ?‘l“
Vi l MESNT No. 687, Price, 10 conta

VIPLEMENTR, n-uumm. the Nomt pl,wn. 10 be had

1 ofos and of all nowsdealorn

A Three Hundred l-hlf ;‘r;ll:,u‘.{“:hlny three-foot
n«-wnh»lm postesson salling gualitios equal to

The whaole or any desired single namber of adg
copy or une dollar for the vulire serfes .:T e': .::m
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Scientific American,

[AucusT 11, 1877.

E——

gnrmumrm.

Inside Page, ench insertion « « <« 73 conts » Il- ..

Dack Page, ench tosertion « <« $1,00 n line.

Mngravings may Aead adrertismments at (he s role
por line, by mednwrvenent, ar the tettor pross, Adver
e ts must de recvived af publication ofiev s early
uh«nmﬂnmwhwlw

PORTABLE FIRE ESCAPE.
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MILLERS FALLS CO,,
No. 74 Chambers Nt
NEW YORK.

1872, 1873, 1874, 1875, &
SCIENCE RECORD.

A few coples of these splondid books, coplously (llas.
trated, are offored at the tollowing very low prices,
Persons desiring a condensed history of the most inter.
esting Pocts and Discoverios In the Aria Sciences, and
Inventions, for the years from 157 to 1575, will And them
recarded In the four volumes of the SCIENCE Reoonn,

w offered at half tho original price

»vrry Department of Sclence Is trested In these vol.
wmos, and the tlmportant discoverios of the re voral yoars
are not only falthfully deseriboed, but mnns of the sub-.

are Hlustrated with finely exeouted engravings,
pregared expresaly for these Annuals.

Among the subjovts, the fullowing are the most note.
worthy, exhibiting In s condéensed form a general so-
count of the Progress of the World :

CHEMISTRY AND METALLURGY,

BECHANICS AND ENG b EE 1)
LLECTIICITY, II(.H T, HEAT,

TECHNOLOGY, THE UREFUL J\ln‘-

BOTANY A\u HORTICULTURE

AGRICULTUY

KURAL AND Iltll SEHOLD ECONOMY 2

ATHIUA MEDICA, THERAFEUTICS, HYGIENE, |
ATURAL MIs STORY AND FOOLOGY, ’

ME nnm-un.: TERRESTIIAL FHYSICS,
: {u.lul LAY
FOLOGY AND MINERALOGY, ‘
STRONOMY,
OGHRAFHY AND NECROLOGY.
Each yoarly volume contsins sbout 00 octavo m\n
including & number of bhandsome e
They are bound In substantial and lumh.nme ,lml\n{”
and will be malied on recelpt of §1.2 each, or M Tor t
sl of four yolumes
"N pablished and herotofore sold st $2.50 cach,
nr'h vllbe 2 : A
Stale, In T or & single volume, which yoar,
from 1872 Inm esired, remembering that the date
of the volume onvor- the events and discoverios of the
previous year. Seut by mall on recelpt of price. Address |

MUNN & CO, M nllun:lvt. !
5 Park Row, New York elty.

BAGLB FOOT LATHES,

Improvement In style. Reduction in
g?m April 2th. Small Engine Lathes,
de Rests, Tools, ete. Also Scroll and
Circular Saw Attachments, Hand Plan-
e, ete. Send for Catalogue of outfits
for Amateurs or Artisans
WM. L. CHASE & CO.,
5 & 7 Liberty St New York.

; FORGINGS and
SPECIAL MACHINERY,
THE HULL & BELDEN OO,
Danbury,

l.-puumns B E s T G.\CGE COCKS.

MURRILL & KEIZER, 4 HOLLIDAY ST, BALTIMORE. |

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Monn & Co., in connection with the publica-
thon of the Sorxwrirc ANERICAN, continge 10 examine
Improvements, and to act as Solicitors of Patents for
laventors.

In this line of business they bave had over Tumry
YEARS' RXrERENcE, and now have usegualed facilities
for the preparation of Patent Drawings, Specificgions,
and the Prosecution of Applications for P in the

CUARDIOLA'S B TRy R T 20y oA
“[COFFEE & SUGAR MACHINERY |

Coftes, Malt, Corn, Cocon, and Grain-

| Drylng Machine., Coffce~Huliing -nd.

l‘o-l-hﬂng Machines, offee~-Washing

Machine, Mellx Sugar Evaporator. = e

C 4 W 0., 2 Coa 'ERFUMERY " W
iesery. C ARGLEPS ‘WO utel A " e | PERFUMERY By

JIEAN ‘{.-."::}.:[:,:f;-

SBAUNDERS

harmacis A yaluabde and Practionl page
Strwet. Now York, are Mr ”""‘ jola's Agenta, and they proparation of Terfume & rtrhots, Wi

will give prompt sttention to all orders Tor any of the §oo ‘.“‘m"“ 70 0F Lhn moss prominent snd p 3
abare muohines fumoes now on the msrket, directions for the e ‘ u.u m
and compounding of the Ingreadi nl- ole The Formuls
hero given ombirnes the pre on of the folk .n.

The HOADLEY BovTines redotkay . Clab. Mosa Nose, White . Ros

B PORTARBLE STEAM ENOGINE Viotoria, Bss, Douguet, Mush, Patehonly, Millefieur

) In ) ' w, Wond Violets, Wes
VI TH AUH\)I:‘I!A“C\A.L \C\U‘Y;?'”\ ’\*{-?'ULATOR '.:‘.'.'uf:.'.'..\. i :‘n'..'.'-'.ul.-'.-' '{;.'..‘\.\h\:n- Now Bown Alay:
\ ™m lnnllun % ( lgnonette. Contalned
THE BEST ' MOST ECONOMICAL ENGINE MADE SIS P S AT T N e ST b o
REULAN I'II-'--- W oents, T be had !hiuhnh-, A of all Nows
V00, LAWRENCE. MASS. JESIES ah

. - — -

Ve amiawtrn o MACHINISTS' TOOLS.
EW AND MPBOYED ATTENNS
JOSEPH C. TODD, Bond for now jinstrated entalogon

(Formorly of Todd & Rafforty), EXGINERNand MACHIY
v, Fiax, Hemp, Jate, Hope, Oakum nlnl Nagging

Lathes, Planers, Drille, &o.

Machinery, Stenm Engioos, Bollers, ele \xvn' 0 | NIEEW MIAVEN MANUFACTURING CO

Ihrn plebiratod and Improved Rawson & umm or Holm New SEaven. ¢ “".--
e, 1 -"lfnl“hhu"-lﬂqnlh naand est lhlln<’ " , "

."fum o of machinery fend for descriptive clrenlar

and priov.  Address

Stpel Caétings,

From |

J,. U TODD,
10 Barelay St., New York, or Paterson, N. J,

~ GUILD & GARRISON,

34 to 44 First St,,
Willlamstrangh, \ {9

Manufacturers of

STEAM PUMPS

for all purposos.
so Voacuum Pumps,
nouum Pans an
Alr Comproessors,

THE BIGELOW
Steam Engine.

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market.
Send for deseriptive clreninr and price list,

H. B. BICELOW & CO.,
New Haven, Conn.

ROOTS’ ROTARY HYDRAULlc ENGINE
BLOWING ORGANS

AND RUNNING

LIGHT MACHINERY

= NS > HYDRANT PRESSURE.
GIVES GREATEST USEFUL EFFECT OF WATER.
IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen'l Agt, 6 Cortlandt St, NEW YORK.

.:ualnn.- -'l.-:‘l lnn' y pttarn, An invalu
vl w sl nl, fron «

At

H .15.1-('1'1* U’h D
STEAM BOILER
Inspection & Insurance

COMPANY. '

— A

V. B FRAKLIE, V. Pres’t. ), ). ALLEN, Prar,
J. B. PIERCR. 8.
Worlki ng Models

And l‘n-nmrnlnl Machine r{ Metal or Wood, mudo to
order by ¥. WEHRNER, & Center St., N. Y.

. Discount on Prico List
Machines snd for | Superior Wood-Working uachmery
P llustrated ‘yr Bwith'n ® Chilled-Bean
ineng offoctive, heavy,
Circular, ,‘:u".“.l:e.:u"&.."‘"’""“' e
Wheels RED smnhvtl'lo,"l!:xlln?l:m 0\..
Weissport,
Gumnteed.

IS R 0CK DRILLING MACHINES

mg.tggiers. ‘6‘3’.&:"%} a::_i"r'%p&f AIR COMPRESSORS

MANUFACTURED BY
TS SEND FOR PAMPHLET

Heated &
HENRY W, BULKLEY, Sole Man:
143 Broadway, New York.

United States, Canads, and Forelgn Countries. Messrs

Munn & Co. also sttend o the preparation of Caveats, |
Trade Mark Regulations, Copyrights for Books. Labels,
Relasues, Assignments, and Reports on Infringements

of Patents. All busnoss ln(l“ldlalhﬂllhdoﬂ‘
with special care and promptuess, on very moderate .
terms.

Wesend free of charge, on spplicstion, s pamphlet |
contsining further information abo it Patedts snd how |
10 procure them; dircctions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Relssnes, In-

Amignments, Rejected Cases, llints on |
the Sale of I'stents, ete.

Farelgn Patents. - We slso send, free of charoe, &
Bynopeis of Forelgn Patent Laws, showing the cost and
method of securing patents in all the prineipal coun-
tries of the world.  American Inventors should besr in
mind thet, ax s general rule, sny invention that is yalu.
able to the patenioe In this country is worth oqually as
much in Eogland and some other forelgn countries.
Five patents -embracing Canadlan, English, German, |
Prench, and Belgian —will sceure tn an inventor the ex-
clustve monopoly to bils discovery among about oxe |
HUNDEED AND rorry MiLLioxs of the most Intelligent |
people in (he world. The facilities of business and |
steam communicat'on are such that patents can be ob- |
tuined abrosd by cur citizens almost as easily as at
home. The expense to spply for an English patent s '
$75; Geras an, $10%; French, $19; Belgpaan, $100; Cana.
dian, §3. Address

MUNN & 0O, 37 Park Row, New York city,

ANERICAN,

mum,mhmamwnnm)

PRESSES. g_»;.."“'rm THESTIS & | TURBINE WATER WHEELS—A RE
scriptions of the A us

the Grestest Efficiency. Table show bc Names of

Mottvile, X. Y. nn 'uu in feot. Flow over welr. Head on welr due to

PUKT ol the official Tests of Turbine Water
TAKE IT EASY. et
Instiuments employ: w determining the Power and
With or Without Beading Table. :hm:,"m"" of the several whoels
Horse r'" n( the water used. l‘a«om
Send Stamp for Mustrated Price oo T eath wheol s

rueicuRocxDrut Co
FITCHBURG MASS
PUNCHING Dror and Digs, for work-

Wheels |
made d the Centennial Exhibition of 189 With
thirt -ooo tlustrations. Embracing Drawings and

Common-Sense volutions of each w l Engravings and descriptions
and .‘Bockcr(a'ha‘r‘ xo"'ﬂc |b.¢'l ‘onstruction of the wheels that exhibited
-
trad Welght on the scale in pounds. Revolutions
:;'-E:YA‘MSl‘.;m:?ﬁw lln:r‘:o-umor of wheel “’Ilud on wheel, in feet. Hoead
dh‘ al d 1 l“l
;n ﬂ:;;\t':.nc.lt.):‘rm(u.av N':f'uut.\n Noa & and 6

3"'!Ulalr'uamyrdaﬁwm 10 cta. each. To be had at this ulice and of all news- |  The Brices S You
—_——— - | dealers. ‘ “mmm n TENTIFIO
LOOTT LATHES, for Broom. Rake and Hoe Han. — —_— :?mn“ the post- MEMICAN,
42 dles. 8. C. HILLS, 7 Chambers 8t. N. Y. — - + |
LeCOUNT’S PATENT
REDUCED mcm. - .
Bo._(lmnbonuunln, - X - -
- S4togin, - « - - . o 120/ 8nd=naped Damond Carbon 'oints, Indspensable for
Bteel * u m 2 l|n - ~ o0 Tn:n'!nx sz;ln :\ h;;-ll? Gr v;:_l‘-‘-:on ll:m;t:-l Stool
N, = A \ onder Pol 1 njmng
lmn & an (‘hmu lno Do, Clam k‘m Vice (1.-;:; -~ :::I n.;‘l'n" -lol;o' U lt':(l.“"u‘ Na l' 3
hmn‘nu“llll&dnlll Q- Send lur?llﬂl Price List (o AT
AR COUNT, South Nurvnlk.lonn LR I 7 \TFR ql'ppl Y FOR TO“’\“ AND -t'iuuhml

VILLAGES,
du‘ud\' aak
nnha\u\onl\

PERFECT L‘erwcuﬂbw&:ﬁu CE.“.\”(‘oo-

ystomms blwuuum of the Holly System,
u-nnolr

Pumpw, Cost, and sdven
Eoonomy of Use u( Various your in Dtﬁn-t‘!‘on\

| and Motallorgy

THE TANITE CO,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS,

QRO FLACKE, I Chuanbers S0, Now York Agemt

$3, PANTING_PRESS |

ternrde, enveke
press. Larger sl

ny
‘ ellent spare )- T AR se.
young. Uit onn e made

\9{‘ . :n ent

ey making husiness anywhore. Send

W‘L “'?;v‘n::._-i\vlm;‘z winbogue t

& CO,, Manufaoturers,
Meviden, Conn,

H.W.JOHNS" PATENT.

ASS ESTOQ

f\viAT I{IAL.) s

Palnts, Hoofing. Stenm Pipe and” Boller Cave
-"un.- Sienm Poecking, Shealbing. Pirv, Acdl, sod

f Countings, Coments, ot
lustintiod Ustalogues, Price Lista. ¢

N7 MAIDEN LANE, NEW YORK.
WAN T ED. e as s fewm

H, BICKFORD, Cincinonil, O,

JOGARDUS PATENT UNIVERXAL BOCEN-
) TRIC MILLS -~ Vor grinding Bones, Ores, Sand, O
Crocibles, Fire Clay, Guanos, Ol Oske. Feod, “'-'ﬂi.
Corn and Cab, Tobaoon, Souff, Sogsr, Saits, Roota,
Hploos Coften, (% yut Flaxseed, Ashestos, Mioa,
-~|.- nnd whaote A be ground by other mille,
for Paint " Inks, Vaste {Il-rkl'-‘, o,
.mn\ W. THOMSON, suorestar 10 3 AMES POGAR-
| DU, corner of White and ¥l $a., Sew York.

--nl for Sumpies, 1.

LEHIGH UNIVERSITY.—Tovrmos Fuee.
Civil, Mochanionl, and Mining Engineering ; Chemistr
! “all Classien] Instraction : French u:%
Gorman i English Litorsture ; Intornstions! und Consth-
tutionnl l aw ; Peyohology and Christian & vldrnr«

For Hegistors, address the Rev, Jous M, LEAYITT,
| DD, Prosident, Bothiehom, Ponna

Mill Stones and Corn Mills.

Weo make Burre Millstones, Portable Mills, Smut Ms-
chines, F'sckers, Mill Pleks, Watar Wheels, l‘-urn.md

Gearing, specially sdapted to Flour Mills. Send for
catalogue
J.T. NOYE & SON, Baffulo, N, Y.
THE

Scientific American,

The Most Popular Sclentific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20 8 Year, including Postage. Weekly,
352 Numbers n Year,

This widely circulnted and splendidly (llustrsted
paper is published weeokly., Every number contains six.
teen pagos of useful Information, and & large number of
ariginal ongravings of new inventions and discoveries,

| representing Engineering Works, Steam Machinery,

New Inventions, Noveities In Mechanies, Manufsctures,
| Chemistry, Electricity, Tolegruphy, Photography, Arehl.
| tecture, Agriculture, Horticulture, Nataral History, ete.

All Classes of Readers find In Tue SCrEsTIne
AMENICAN & popular rerume Of the best scientific in-
formation of the day ; and it is the atm of the publishers
to present It in an attractive form, avolding as much as
possibie abstruse terms. To every intelligent mind,
this journal affurds a constant supply of Instructive
reading. 1t is promotive of knowledge and progress in
every community where it circulates.

| Terms of Subscription.~One copy of THE ScrEs-
TIFIC AMERICAX will be sent for one pear -2 numbers—
postage prepald, to any subscriber in the United States

or Canada, on recelpt of three dollars and twenty
cents by the publiahers: six months, $1.80: three
months, §1.00,

Clubs.~One extra copy 0f THE S@ENTIFIC AMERI-
CAN will bo supplied gratis for every clud of fre rubscriders
at 12 each; additional coples at same proportionate
rate. Postage prepaid,

One copy of THE SCIENTIFIO AMERICAN and one copy
Of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepald, to any subscriber in the
| United States or Canada, on recolpt of seven dollars by
| the publishers.

‘ The safost way to remit Is by Postal Order, Dmaft, or
| Expross. Money carefully placed insido of envelopes,

securely sealed, and correctly addressed, seldom goes
| astray, but is st the sendor’s risk, Address all letters,

and make all orders, drafis, ete., payable to
; MUNN & CO.,
37 Park Row, New York.

NOTICE TO FOREIGN SUBSCRIBERS.

The new Postal Unlon now offers special facilities for
the regular and speedy transmission of the SCIENTINIO
AMERICAN direct from the office of publication in New
York to subscribers in forelgn countries. The subjoined
table oxhibits the yoarly subseription prices of the
SCIENTIFIC AMERICAN and SUPPLEMENT N the principal
forelgn currencies, payable in advance :

The Koch Patent File, for pewspapers, with names and Duty realized 10 and the address papor s to be malled.
.wn nes. and pamphlets. has E:‘,, A B 1y improved | enable Town Committees to Judge for .,,-,,"” re3t+4 the to which the
BT o o o RS Bt AN | ATt e S T e et b seblsialb i AR
on - - - r - .
-m.u o the Jow peien of #1.90 by mail, or §1.25 -n'h... thelr feasibifity, exeellonce, and ¢ '_ot boring - Tm- Publishers SCIENTIFIC AM
nf m. peper.  Heavy boart -m.- Inseription | portance of Pure Water—~How Surface *.ster s Ren- New Yeork.
Aul RICAN" It. Neocossary '.,¢ | derod Impure—Cost of Water Pipes, from 3 to 12 inches ==
sz\o 'ho wishos to (mno the papor. | dlameoter, for towns, Including laying, all labor, materd. | —
Als. gates, Jolots, ete.  Estimatos of Tncome and Water
MUNN & CO.,

talned In SCIENTIFIC AMERICAN SUPFLEMENT No. 27, |
Donlers,

Publishers SCIENTIFIC AMERICAN. | 10 bo had st this office, and of all News

lmn for supply of ¥ Bulldings. “Price. W cents. Con- T"‘Ew;s S'Ol‘!‘“m“ & CO. '; m- q N&%
| band Sts., Philadelphia, and 5 Gold St., New York.




