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A SEMI.ROTARY ENOINE,

An exterior and & sectional view of the invention are given

If anybody should ever apply the development theory of | in the snnexed engravings. The nozzle barrel, A, Is screwed
creation 1o steam engines, the apparatus represented in the | Into an end plece, B, which has its discharge orifice, C, open.
engraving  herewith annexed would doubtless be halled |ing into & valve guard tube, D, in which are sir lnlet holes,
a8 the connecting link between rotative and rolary ma- [ E. A long poluted cone valve, F, placed concentrically with
chines. It certalnly is a curious hybrld; it is s reciproea. | the nozzle, has ity stem, G, accurately fitted, but free to
ting muchine, and yet it {s not wholly so, nor is it exactly a | move In & small tube, H, which Is supported by two thin

rotary ; perhaps the inventor's
pame for it, as above stated,
Is the best, after all, that could
be devised. It construction
and operstion will be easily
understood from the {llustra.
tions, which we take from the

A is the erank shaft, B the
crank pin, C the piston, D the
valve, E the cam, F the cam
wheel, G the valve spindle, and
H the supply pipe. The steam
is sdmitted on the face of the
piston, through the wvalve,
which, as shown in the side
elevation, is worked by the
cam, E. The piston then tra-
vels in the direction of the ar-
row, first ahead, then up, down,

and back. The governor is so
arranged that full boiler pres-
sure is always admitted.

The advantages claimed are
over the ordinary piston en-
gine) reduced cost, it occupies
less than halfl the space, it is
govemed expansively in an ef-
ficient manner, and there are
few wearing parts. It is the
invention of Mr. Andrew Hig-

ginson, of Liverpool, England.

A Now Flooring.

A new system of parquet
flooring has recently been in-
troduced in France by M. Buf-
faut. The squares are com-
posed of slips of wood made in patterns. The pieces are
held together by & layer of bituminous cement laid hot on
their under side, and this cement is, o turn, covered with a
paving tile, so that the three substances are intimately uni-
ted. Conical pins are driven through holes Jeft in the tiles
and into the wood, while the cement is still in a liquid state,
The squares are laid in mortar or cement over a layer of
sand, and are joined together by very fine iron tongues fit-
ting in grooves. This system is applicable where marble
and ordinary pay:ments are employed, and may be also ap-
plied to cabinet work.

o

IMPROVED CONTROLLING NOZZLE.

We illustrate herewith an improved nozzle, adapted to fire
extinguishing apparatus and for other purposes, whereby
the size of the stream, and consequently
the volume of water projected, may be
easily controlled, or the jet be altogether
shut off. There are many advantages at-
tending this arrangement, which will sug-
gest themselves to all conversant with the
demerits of the ordinary nozzles. Perhaps
the most important advantage (and the one
that will especially commend itself to in.
surance companies) is that the device is
calculated to prevent the indiscriminate
flooding of warehouses, and the conse-
quent large damnge, by water, to buildings
and to valuable stock. The reduced stream
guffers no diminution of force, and can be
thrown as far as, if not farther than, & jet
projected from s common plain or ring
nozzle, Consequently, in small fires, the
quantity of water necessary for their extin-
guishment can be applied, and any surplus
drenching avolded. The controlling me-
chanism opens and closes the nozzle very
uniformly and gradually,so as to avoid the
shock due to sudden starts or stoppages of
the water, The hose is thus prevented from
bursting, while the apparatus is rendered
safe for use on hose or hydrants carrying
high pressures, and on hose connected to

fire engines equipped with relief valves. Greater facility is)

also afforded in handling hose, by closing down the nozzle
and reducing or cutting off the back thrust of the stream.

END ELEBYATITN

city to throw s stream of 1§ inches, 1 inch, and § inch In di
ameter. These are adapted 1o all requirements, including
those of hotels, warehouses, factories, steamskhips, ete., up
to the largest pumping engines, and sre lkewise capable of
throwing jets as small as § inch.

The inventor, Mr. Melville Clemens, of Worcester, Mass,,
submits s large number of testimonials from the chiefs of
the Fire Departments of New
York, Philadelphis, Worces.
ter, Holyoke, Muss., and other
citles, pump manufacturers,
and others, all of which indi-
cate that the device Is both use.
ful and efficient,

Patented March 14, 1876, Pa-
tents applied for abroad and in
Canada. For further informa-
tion and circulars, address the
manufacturers, the Eston, Cole,
and Burnbham Company, 58 Jokn
street, New York city.

Cilnnamon and Cloves,

The cinnamon of commerce
is the inner bark of & tree cloge-
ly resembling the lsurel, or
sweet bay, & native originally
of Ceylon, but which is pow

HIGGINSON'S SEMI-ROTARY ENGINE.

feather-edged wings, I, fixed transversely in the barrel. A
long narrow slot, K, is formed through the wings and bar.
rel, in which slot traverses a flat bar, L, which is fixed to
the valve stem. Said bar has rack teeth on its ends, which
engage the screw threads of a milled sleeve, M, which re-
volves freely on the barrel, A, and which moves the cone
valve out and in from its seat at the discharge orifice, to re-
gulate the size of tte stream or to shut off the same. The
water forms on the cone a solid round jet, which does not
fill or touch the tube, D. A spraying attachment (notshown
in the engravings) is made by placing in the outer end of the
tube, D, a disk perforated with divergent holes, which is se-
cured in place by a suitable cap. When this diek is placed
in one position it throws a spray, and when it 15 turned over

it throws a solid stream, in both cases backing the water up

THE CLEMENS CONTROLLING NOZZLE
in the tube, D, and makiog & rear spray from the holes, B, | connected with some rubber piping so as to allow of the

which protects the pipeman from smolke sod heat,

grown in the other parts of the
East Indies, and also In Jamai-
ca and other West India islands,
The trees are left to grow un-
molested until they are nine
years old, at which time the
young shoots or branches that
are about three years old are
lopped off. The bark is then
slit on one side and removed
from the branch, tied up in
bundles until the next dsy,
when it is loosened, and the
skin or outer bark scraped off.
It is then dried or rolled up into
quills or pipes, about three feet
long, which baves slit down
one side, where the bark was cut. The smallest quills are
rolled up inside the larger; the whole then tied up in bun-
dles of 80 or 90 1bs, weight, and wrapped up in cloths, when
they are ready for exportation. It hasan astringentand high-
ly aromatic and warm flavor, and yields by distillation an
extremely fragrant and pungent volatile oil, kept for phar-
maceutical use under the name of oil of cinnamon.

The articles known in commerce as cloves are the unopened
flowers of & small evergreen that resembles in sppearance
the laurel or the bay. It isa native of the Molucca or Spice
Islands, but has been carried to all the warmer parts of the
world, and is largely cultivated in the tropical regions of
America. The flowers are small in size, and grow in large
numbers in clusters at the very ends of the branches, The

cloves we use are the fowers gathered before they are

: opened, snd while they are still green.
After being gathered, they are smoked by
a wood fire, and then dried in the sun.
Each clove consists of two parts, a”round
head (which is the four petals or leaves
of the flower rolled up, inclesing & num-
ber of small stalks or filaments), the
other part of the elove being terminated
with four points; it is, in fact, the flower
cup and the unripe seed vessel. All these
parts may be distinctly shown if a few
cloves are soaked for a short time in hot
water, when the leaves of the flowers
soften and readily unroll. The smell of
cloves is very strong and aromatio, Their
taste is pungent, acrid, and lasting. Both
the taste and smell depend on the quality
of oil they contain. Sometimes the oil
is separated from the cloves before they
are sold, and the color and taste in conse-
quence are much weakened by this pro-
ceeding,

A stMrLE way of cutting glass is to
crack it with & very fine needle-like gas
flame. Startthecrack with a file, and then
apply the flame, which may be produced
through a minute perforation in a glass

flame being conveniently carried from polat to point. The

The nozzles are made in threo #lzes, respectively of capns [ erack will run before the flame in any desired direction.
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THE CENTENNIAL EXPOSITION AS AN ELEMENT IN THE
DEVELOPMENT OF OUR MANUFACTURING INTERESTS
There can be reasonable doubt that the United States is

about to assume a new and important position as & mar ufac-

turing natlon, But a few short yesrs ago, wo were known
as an agricultursl country, having vast mineral resources
lying idle and unproductive, Our imports of the various
metals and of manufsctured goods were something enor
mous ; we have just emergod from & war unsurpassed in its
expenditure of human life, money, and national substance, s
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war In which the whole losses of both sldes fell upon one
nation and peoplo; and yot since the close of that conflict,
wo hinve made our debfit as & manufaeturing people and main.
talned & rate of progross hitherto unparalleled In the history
of natlons, To this fact more than to any other will the
Contenninl Exposition polnt. Of the 60 acres of ground
covered by the exhibition bulldings, only about 12 ncres are
devoted to agricultural and horticultural pursuits, while
there are 14 nores dovoted to the products of machinery slone,
Time will probably show that the markets of the world will
be opened to American manufactorers, and the Centennial
Exposition will do much to bring the demand for our
mineral and manufactured products in direct contact with
the supply. The more we examine into this view of our
subjost, the more impressive it hecomes.

Dariog the Iast decade, the prices of our raw material and
Iabor have ruled exceedingly high ; and yet we have driven
foreign steel from our markets Our imports of cotton and
of nearly all other manufactured goods are largely and con-
tinuously on the decresse. At the present time, our cost of
production is diminishing by cheapness of labor. We are
steadily grasping the edge tool trade. Our cast iron is for.
cing its way as the best yet produced, and the inventive
power and intelligence of our mechanics are universally re-
cognized. We are about to repeat the experience of the
older nations. During an era of high prices, we developed
our mineral resources and learned to manufacture high class
goods, and to spin and weave our own products; but the
comparatively high price of our Isbor and other similar
causes excluded us from entering the competitive markets of
the world. Fortunately for us, there has set in, with every
prospect of a continuance, an era of diminution of the values
of both material and labor, which will ensble us to tender
our goods in markets other than our cwn; and more fortu-
nately still, the Centennial Exposition steps in and brisgs
the purchaser to inspect our goods.

This is the first instance, in the history of the six great in-
ternational exhibitions of the last 25 years, in which the
question of the comparative cost of productions has been
largely considered or mooted in an internstional sense.
Never before have the representatives of nationsl industries
debated the questions of comparative cost of production, of
affixing to exhibited articles their prices, of the propriety of
competing unless such prices were affixed, and of the ques.
tionable policy of putting on exhibition products of manu-
facture, lest the nation mainly interested in such should
gatber information and ideas rendering them still more for-
midable as competitors in the world’s markets. These are
the facts which evidence the existence of s feeling that the
Centennial will become the means through which new chan-
nels of tradeare to be opened up, and long established mar-
kets are to be closed: and through which, while new cus-
tomers are to be found, old ones are to be certainly lost.

Among the branches of American trade to be the most
largely benefited, we may doubtless mention the iron, steel,
machine, edge tool, saw, sgricultural implement, wood-
working machinery, general and special tool, timber, and
cotton manufacturing industries. Nor will the intelligent
foreign visitor fail to perceive that our remarkable progress
in manufactures is largely due to the comparative liberality
of our patent laws,and the encouragement given to inventors
through the progressive character of our people, That the
number of visitors to the exhibition will be large, the travel-
ing propensities of Americans are probably a sufficient guar-
antee: that the attendance of the business community will
be proportionately larger than at any previous international
exhibition, there is every reason t presume, for the reason
that competition is here unusually close. Every tradesman
considers it his duty to be ‘“posted "’ as to his competitor's
goods and facilities to carry on his business;the ** drammer,”
as our genus of the commercial traveler is facetiously
termed,is a profuse American institution ; while an American
housewife scarcely makes a purchase without having priced
the desired article at two or more stores.

We are convinced that the honors in the shape of awards
will be eagerly sought, and that their possession will largely
influence many branches of trade; while the benefits to be
bestowed upon us by this peaceful industrial mouument,
erected to the Centennial of our national existence, are at
present almost incalculable,

BAD VERTILATION AT THE CAPITOL

If the dozen or so of Congressmen now sick with throat dis-
ease shall serve,even ina moderate degree, to impress upon the
people the evils of bad ventilation and of vitisted air, our
afflicted legisiators will not have suffered in vain. As mar.
tyrs, they will perbaps have done the country better service
than as Jaw makers. But the wretched ventilation of the
House of Representatives is no new thing; neither is the
foul atmosphere in the public schools of New York, though
the existence of both sources of perll is onee more being
prominently brought into public notiee by the dally papers
Polsoning the inpocent pupil on ong hand, and amolherlng.
the statesman on the other, are standing national abuses
which, it might be argued, are only 1o be remedied by the

slow alteration of public sentiment; but as abuses they are

superfluously glsring, aod, by such examples as the pre
sent being brought into daylight, it is 1o be hoped that the
fall extent of their dangers can be rendered so apparent ay
to show the folly and culpability of neglecting the precsy

tlons necessary to avold them. Carbonie acld s the pro

duct of perfect combustion and of the breathiog of animaly

the oxygen fn the latter osse uniting with earbon in n,,..
system ; and the air expired containg about 44 per cent of
carbonic aold gas. This, If confined, contaminates the pure aly
in the room to such an extent that, if an atmosphers, contain

ing one two-hundredth of it be breathed, headache and Ingsi

tude result, This, however, in not fatal, as air mixed wiy
5 or 6 por cent of the deadly gas may be safely breathed ; by¢
an atmosphere of 25 per cent carbonio neld in deadly, Chjlg.
ron braathe about 14 cubie fest of air per hour, and thiy,
when exhaled, contains 430 times the normal amount of exr.
bonic aeid ; and so awift a polson does the alr then becoms
that if 100 persons wero confined in s room, 18 feet square by
11 feet high, in which there was no ventilation, within twq
and a half hours every Individusl would be dead, 'I‘herolom,
when people of sedentary occupations become aflicted with
hendnches and gore throats, nnd it is known that they bLabit.
ually exist in a foul atmosphers, It is ns safe to nssert that they
are being slowly polsoned as it would be had they contract.
od the opium or any other injurious habit. Batto this soures
of danger must be added another: It appears that the ventils.
ting arrangement of the House of Representativesis such that
the cold air sweeps down upon the floor, and thus forees upon
the members the foul atmosphere, generated by the gas burn-
ersand by the occupants of the galleries. The fresh airsupply
is taken in through the basement into the cellar, and is then
forced up by fans through iron pipes, which, it is said, are
‘“ coated by many years sccumulation of rust and particles
of decaying animal and vegetable mattor.” From thess the
current goes through a series of horizontal air ducts, and
finally, at a temperature of 100" or thereabouts, is driven
into the chamber through registers, which for years have
filled the office of spittoons. It is further reported that the
mouth of the sewer which drains the Capitol is submerged,
so that from every sink there is an escape of sewer gas
into the building, Under this condition of affairs, there is
no cause for wonder that those who occupy the House should
complain.

-«

AFRICAN RUBBER.

The coast region north and south of the Congo is becom.
ing quite an important source of caoutchouc. It is produced
by a giant tree creeper (landolphia), which grows principally
along the water courses. It covers the highest trees, and fre-
quently considerable extents of forest are festooned down to
the ground, from tree to tree, in all directions with its thick
stems, like great hawsers. Sometimes its stem is as thick
as & man's thigh., Above, the trees are nearly hidden with
its large glossy leaves of dark green hue, and studded with
beautiful bunches of/pure white star-like flowers, most sweet-
1y scented, Its fruit is of the size of a large orange, yellow
when ripe, and perfectly round, with a hard orittle shell;
inside it is full of a soft reddish pulp of an agreeable acid
flavor, much liked by the natives. It is not easy to obtain
ripe seeds, as the creeperis s favorite resort of a villanous,
semi-transparent, long-legged red ant—with a stinging bite,
like the prick of a red hot needle—which is very fond of
the pulp and the seeds distributed through it.

Every part of the creeper yields & milky juice when
wounded ; but, unlike the jnice of the American rubber tree
this milky sap will not run into a vessel placed to receive it
It dries 20 quickly that a ridge is soon formed over & cut, and
the flow arrested. When collecting it, the natives make long
cuts in the bark with a knife, and as the sap gushes out they
wipe it off continually with their fingers and smear it on their
arms, shoulders, and breasts, until a thick covering is formed.
Then they peel it off and cut it into small squares for trans.
portation.

A COPPER-BEARING BIRD.

One of the most interesting of the West African birds is the
plaintain eater, corythair pawlina, found sbundantly in the
thick forests of Angola. By the natives these birdsare regard-
ed with superstitious reverence, due apparently to their load,
hoarse, unbirdlike cry, which is of such evil omen that, if
uttered within the limits of a town, the place is immediately
abandoned. They are sometimes brought from the interior
to the coast for sale, but the carriers are not permitted to
bring them into towns along the road.

It is & remarkable characteristic of this bird that the gor-
geous blood red color of its wing feathers is soluble, especial-
ly in & weak solution of ammonis, and that the soluble color-
ing matter contains a notable quantity of copper. By burn-
ing the smallest portion of & feather in a Bunsen burner, the
presence of copper is clearly manifested. By transmitted
light,the ammoniacal solution is of & magnificent ruby red col-
or. From a bunch of 800 feathers brought from Sierra Leone
by J. J. Monteiro, about 16 grains of turacin was obtained by
Mr. Henry Bassett, who reports that two copper determinations
gave quantities of oxide of copper corresponding to 76 and
80 per cent of metallic copper. From an earlier investiga-
tion, Professor Church found 6 per cent of copper. Mr.
Monteiro reports that the copper is derived from particles
of malachite, so universally distributed over Angols, the
habits of the birds seeming to favor this, as they are ex-
tremely inquisitive in their wild state, and given to picking
up bright objects. On the other hand, he has known them
to moult regularly and reproduce their splendidly colored
feathers when kept in confinement where copper could by

no means enter into their diet, except whai might be con-
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1o fruit, rics, bread, bisoults, and vegetables, their

od fn fruit, ri
i “ﬁh‘m food 1n the absence of thelr favorite bananas,

A specimen of an allled specles, o. Livingstonii, was
brought to Hagland by Mr. Monteiro, who describes it s
beautifully tams and gentle. It was most amusing in its
Thabits and in the notlee It took of everything nround it. A
change of dress, or even a new ribbon, excited its attention
greatly. Tt would utter a loud cry and open out its lovely
wings in astonishmont, and, coming close tothe bars of its
oage, oxamine the new decoration with the livellest curiosity,
It was very fond of looking at plotures, especially brightly
colored prints, At night it roogted In a little flat busket, in
which it showed a child-like reluctance to nestle until it was
sung to for a few minutes, when it would utter a satisfied
sort of low rumbling noise, squat down, and go quietly to
sleap,

The wild birds display their observing and extremely in-

quisitive disposition by running along the large branches of
the trees in an excited and fussy manner, with outstretched
neck and expanded wings, peering down on any intruder with
every expression of interest, The natives believe that these
demonstrations are intended to give travelers warning of dan-
ger from wild beasts and robbers,
.
THE COST OF MOTHS AND MILDEW,

A very striking illustration of the value which often at-
taches to & patent for a comparatively small invention, espe-
cially when the introduction of the same is skilfully man-
aged, may be found in the large sums paid by our govern-
ment for the use of a process for preventing moth and mildew
in army clothing, The aggregate amount made thus far by
the fortunate inventors, we do not exactly know ; but in the
Quartermaster General’s report for 1874, the following pas-
sage oocurs: ““The expenditures on account of the moth
and mildew proof process of Cowles & Co., during the fiscal
year, have been £350,000. This includes £200,000 appro-
priated for the current fiscal year, but made available for
expenditure during the last fisoal year.” To prepare srii.
cles not yet treated, an additional appropriation of £100,000
is asked : but this subsequently was cut down in Congress
to $530,000. The patent was granted, Szptember 20, 1364, to
George A. Cowles, Jesse P. Case, and Victor Vieron, of New
York city, and is based on the preservative action of sulpbate
of copper on vegetable fibers. By the addition of alum, the
preserving qualities of the mixture are, it is claimed, greatly
enhanced : and when gelatin is also combined, the fibers are
said to be not only proof against decay, but also impervious
to water. The ingredients are: Alum, 2 1bs., dissolved in 60
1bs. of water; blue vitriol, 2 1bs., dissolved in 8 1bs. of water;
to which is added gelatin, 1 Ib., in 30 1bs. of water. A stil)
further improvement is said to be effected by acetate of lead,
4 1b,, dissolved in 30 lbs. of water. The solutions are all
hot, and separately mixed, with the exception of the vitriol,
which is added cold.

The circumstances attending the adoption of, and the con-
tinued royalty paid for, this process, are soon, we learn, to
be mude the subjsct of Congressional investigation, it being
alleged that the compound is valueless as a preservative,
and that some officinls have acted fraudulently with regard
to it. Whether these charges are substantisted or not, the
fact nevertheless remains that the government is out of
pocket some £400,000, and that the pstentees or managers of
pawents are the gainers of a very large sam of money, The
nctunl value of a process which will effectuslly destroy moth
and prevent mildew in cotton or woolen goods would be
great, oven if the particular process now in question proved
worthless. The simple fact of such large amounts having

. been paid for the use of the patented process in a single ar-
ticle conveys some idea of what muy be realized by the in-
ventor of any other process for like purposes which can be
proved to be really eflicient, especially if he be lucky enough
to find in the government so liberal & patron,

THE POWER OF BOILERS,

Our readers must have observed the many questions on
thig subject thatoceur in our correspondence columns; and it
may have seemed curious to them that, while nearly every
manufacturer talks of the horse power of Lis boilers,we have
invariably replied that we were unable to define the term, or
furnish any standard rules relating to it. We think, how.
ever, that we can glve good reasons for the position that we
bhave assumed, It is evident that, If we wish to messure
soything, we must have some unit of comparison in which
the measurement may be expressed, It is ensy to determine
the length of a piece of cloth In Inches or yards, because
theso are standard units, fixed by law. But if every manu
facturer of cloth used a measure of his own which he called
at pleasure s yard or an inch, without regard to its sotual
length, It In clear that a general exprossion ke two yards of
cloth would not have uny definite meaning ; and if we wished
to spesk of yards, it would be necessary to specify what par
tloular yards were meant: 5o that it might be sald, for in-
stance, that 5 of Mr, A's. yards of cloth were the same as 10
of Mr, B's, Wo shall show directly that thix is about the
way in which we have to compure bollers rated by different
mukers, Any one who has looked over the catalogues of
slesms engine bullders has doubtless noticed that different
makors do not have the sawe Ides sbout horse power ; so that
an spgine may be rated in ove list as 5 horse power, while an-
other maker may rate one of the ssme size at 10 horse
power. Fortunately, the term horse power, as applied to s
steam engloe, has an arbitrary mesniog; and !f an engine is
sold under the guarsutee that it shall develope a certaln
amount of useful horse power, all enginsers will agree upon
the mesning of the guarantee, When there was little dif.
forence in the{details of engines, it usually bappened that s
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boiler Inrge enough to furnish one engine with steam would
answer for any engine of the same dimensions; and s ench
of these englnes would develops about the same smount of
power, it was usunl to speak of a boiler ns belng of such
horse power, moaning thereby that it would furnish steam
for an engine of that horse power. Having found by experi-
ment the proper size of bollers for engines of different di-
mensions, the bullders were enabled to construct emplirieal
rules, and to say that, for esch horse power that the engine
was to develope,a certain welght or volume of water must be
evaporated by the boller per hour, requiring a definite amount
of heating nnd grate surfage, In those days, a boiler of 10
horse power, for instance, was one that would furnish steam
for a 10 horse engine; and as the performance of such en-
gines varied but little, the term had a tolerably definite
meaning. In the course of time, ns improvements ware in-
troduced, it was found that the size of a boller was not
always a measure of its efficlency, and that different engines
were operated with widely varying measures of economy.
It became common, &lso, to employ bollers for such purposes
s heating, in which it was difficult to estimate the effect in
horse power, Another disturbing eause aroge from the fact
that,as the demand for machinery extonded and new manu-
tories were started, under the competition of the trade it was
not uncommon for makers to change the old rating, so as to
induce their customers to beliove that they were getting
more for their money. Now If Mr. Smith, who keeps adry
goods store, wore to agsume that a yard was only 2 feet,
aud offer to sell 12 yards of calico for the same price that Mr,
Jones, who uses a standard yard stick, asks for 8 yards, very
few people would be imposed upon,and probably an inspector
would make thiogs unplessant for Mr, Smith. Buat it is very
common for Mr, Robingon,who {5 a boller maker,to decids that
10 feet of heating surface per horse power is a good propor-
tion for a boiler, and offer & 15 horse power boiler for the
ssma price as Mr. Brown's 10 horse boiler, which has 15 feet
of heating surface per horse power, If any one will compare
a fow price lists of boilers, he will find just such anomalies
a5 this; and will probably conclude that the size of a boiler
will not enable him to express its power, for the reason that
he has no standard by which to measure it. If he extend
bis inquiries a little farther, he will find engines developing
precisely the same power,but requiring boilers of very difter-
ent size and efficiency, for the reason that one engine may be
much more economical than another., Experience shows, for
instance, that there are some engines which require the
evaporation of more than 100 Ibs. of water per hour for
ench horse power, while others need less than 20, which suffi-
ciently demonstrates the impossibility of rating the standard
power of a boiler by connecting it to any engine, taken at
pleasure, and measuring the horse power developed. It is
evidently unfair to make & good boiler suffer for the faults
of & wastefal engine—and the number of engineers support-
ing our view of the matter is daily on the increase—this
view, briefly expressed, being that the proper method of es-
timating the power of & boiler is to measure the quantity of
water which it can evaporate in a given time,as for instance,
an hour. Now if feed water is supplied to one boller at &
temperature of 60°, and the steam pressure is 100 Ibs.
per square inch, while the feed water of another boller is 120°,
and the steam pressure only 50 lbs., & pound of water
svaporated in the first boller must have more heat imparted
to it than a pound in the second boiler. In a third boiler it
may be still different ; and in order to make a fair comparison
between different boilers under various circumstances, it is
necessary to reduce the evaporation of each to a comwon
standard, the standard nsuslly chosen being the equivalent
evaporation that would have taken place if the temperature
of the feed had been 212°, and the pressure of the steam the
same as that of the atmosphere. A simple manner of mak-
ing this reduction was explained a short time ago in the Scr.
ENTIFIC AMERICAN (page 225,volume XXXIII). Tn measuring
the evaporation of any given boiler,it is to be remembered that
in some boilers water is carried over with the steam; and
unless its amount is determined, the evaporation will be
overestimated. A purchaser who buys a boiler messured on
the basis of its actual performance knows exnotly what he is
geuting for his money ; but it seems desirable to many that
gome unit should be fixed upon, so that the performance can
be expressed in horse power. Such a rating would un-
doubtedly be convenient in many respects; and the value of
the unit does not appear to be & matter of much importance,
but it sees difficult for engineers to come to an agreement
in this respect, A few years ago a committee was appointed
by the Franklin Institute to fix upon s standard for the horse
power of a boller. After long delibaration, thay presonted
two reports. All the members of the committes agreed that
the true mesasure of & boller's power wus Its actual perform-
anee, or its aquivalent eyaporation of dry steam, from and at
212°, A portlon of the gommittes consldered that the proper
measure of & horse power way the equivalont evaporation of
one cuble foot of water per hour, while \he remainder stated
that they were unable to agree upon any standurd, The re.
port of this committes contains much valuable information in
regard to the practioo of difforent makers in proportioning
boilers,

The wost recent publication upon the horse power of
bollers is a little pamphlet by Mr. Nystrom, which has al.
ready been briefly noticed In our columns, Mr, Nystrow olaims
to have established the legal definition of the horse power of
a boller, becauss his explanation is in accordance with the
law of dynamics, and s not contrary to the law of the land.
Without discussing this point, it Is sufficient to say that
Mr. Nystrom's definition, however legal it may be from bis
point of view, is certaluly not legalized, and consequently
on)y adds ane mors tp the sssumed standards, which are al-

dipped in linseed oil.
jcally with the wetal, and does not wear or peel off,
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rondy too numerous and confusing, His method may be
briefly {1ustrated as follows :

A cuble foot of water, when evaporated, forms s definite
volume of stesm, corresponding to the pressure; and if we
take the product of : 1. The number of cubie feet of water
ovaporated per hour. 2. The increase of volume of ench
cuble foot of water, by its conversioninto steam. #. The
pressure of the steam, in Ibs. per square foot : und divide this
product by 1,080,000, the quotient, which is the greatest
power this steam can develope in & non-condensing engine,
without expansion, 1s the horse power of the boller, Suppose,
for oxample, that & boiler evaporates 25 cuble feot of water
per hour, and that the pressure of the steam above the st
mosphere Is 130 1bs. per square inch,or 18,720 1bs. per square
foot, The relative volume of steam of this pressure is 19283,
#0 that the increase of volume for each cuble foot of water,
on its conversion into steam, is 191'83 cubio feet, and the
horse power of the boiler is the product of 25,101'83, and
18,720 divided by 1,980,000, or 453 +.

Mr. Nystrom gives a formula for reducing the observed
evaporation to equivalent evaporation from feed water at 32°,
He states, a8 we understand him, that the correct determina
tion of the quality of the steam is impossible in the present
state of our knowledge,and consequently his rule is defective,
basing the rating of a boiler upon its apparent evaporation,
uncorrected for priming or superheating. Of course engi-
neers who think that they are able to make these corrections
can readily introduce them into Mr, Nystrom's formulss;
but they will probaoly find that the method previously stated,
of basing estimates of power upon the equivalent evaporation
from and at 212°, is preferable, on many sccounts.

THE PAY OF THE PATENT BUREAU.

The policy of reducing the salary of office holders, gener-
ally, which has occupied considerable sttention in our pre-
sent Congress, we do not intend to discuss; but we sgree
with the sentiments of a Wasbington correspondent of the
New York 7ribune in the opinion that a generous policy
should be pursued by Congress towsrd the Patent Office,
which not only is self-supporting, but has scquired s large
surplus fund. The inventors pay all the expenses of this
department; it costs the government nothing to run it; and
it would be poor policy to reduce the expenses attending its
management if inferior talent is to take the place of the pre-
sent efficient Commissioner and his force of assistants, which
will be the natural result. Inventors wers never more active
than now; and it would be a bad commentary on our Cen-
tennisl year if any steps should be taken to lessen the en
thusiasm of our great body of inventors, to whom is due so
much of our nation’s progress.

R. H. Duell, Commissioner of Patents, thinks, states the
same correspondent, that it will be very unwiss to cut down
the expenses of a self-sustaining bureau like his. He says
that the United States Patent Office has long had a large an-
nual surplus, that its business is increasing, and that there
is no reason apparent for reducing either the number or pay
of its officers, ‘“The work of the offics requires special
training; even with the present pay, it is mnot possi-
ble long to keep in government employ many of those
best fitted by talent and experience for the duty;
the credit of the office and the interest of inventors, whose
money supports the office, and of manufacturers, whose
capital to the extent of mwany millions is involved in
patents, are imperiled by inefficient work; and the in-
creased number of patents and the general progress of
the arts render the proper exsmination of spplications
each year more difficult. The erroneous issue of a single
patent may oeasily involve the loss of ten times the
amount of the yearly pay of an examiner. These exam-
iners are not only to grant patents, but to see tha: none
are lmproperly granted. Inventors pay to the govern.
ment more than enough to afford the small pay now
allowed. To take possession of this fund, and then
furnish half paid (and consequently poor) serviee, seems like
s frand on inventors, Should the proposed reduction be
made, it will be impossible to keep up the business of the
Office.” The recelpts from spplications for patents have run
up from $708,101,77 in 1878 1o §748,458.86 in 1875, and the
surplus last year was $21,795.65. The appropriation for
1876 6 was $£430,400; the House bill proposes to cut down
the appropriation to $370,220, and the working force from
451 to 2

Hiack Varnish for Iron,
A durable black and shining varnish for iron is made by
addiog to ol of turpentine strong sulphuric aeid, drop by
drop, stirring until a sirupy precipitate Is formed, and po
more of it is produced on further addition of a drop of aeid.
The llquid is now repeatedly washed with water, until the
wator exhibits no more eoid reaction. The preoipitate is
next brought upon a cloth flter, and after all the water has
run off, the sirupy mass is fit for we. This Is painted over
the Iron with a brush, belng viously diluted with oll of
turpentine, in case (t does not ' wwell, Tmmedistoly aftor.
ward, the paint ls burnt in by n geotle heat, snd, after cool-
ing, the black surface is rubbed with a piece of woollen stuft
This varpish is said to combine chem.

Soymp idea of the lmwmense slaughter of buffaloss which
yearly takes place on the plaiosand which s rapidly leading
to the total extinction of that avimal, may be gleaned from
the fact that seven cezs freighted with huffalo bones recently
arrived In this city. The materisl will be worked up into
buttons, koife bandlag, ste,
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A PORTABLE HYDRAULIC RIVETING MACKINE.

- Mr. Tweddell, a woll known English mechanical engineer,
‘has recently designed apparatus for riveting locomotive boll
ors without removing them from the engloes. The machine
Tins boan erected and i now fn use st the Crewe Locomotive
‘Works of the London and Northwestern Rallway, where it
hias been found very useful for dolng such work as could
not conveniently be brought to the ixed riveting machines,

The arrangement, says Engincering, 1s 8o simple that not
much desoription is needed. An ordinary swiog orave Lias
attachod to it an hydraullo aleeve orouter oylinder, which Iy
moved along a fixed tube or plpe by moans of & pinion

[ArriL 8, 18%6
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tillation i1l finally & heat as high as 600° or 800" Fab. i
rosched. As the heat rises,the more solld constituents of the
pitoh become volatilized, till anthracene comes over ; this oc-
ours st a wmporature of 600° or 800°,

Fig. 1 represents a plan view, and Fig. 2 & side view, part.
ly In sectlon, of the sppsratus, o is A cast lron vessel, in
which the coal tar pitch is placed for distillation by the fur.
pace, b, ¢ ¢ are flue spaces by which the heat msy be re-
talned In contact with the surface of the vessel, a. dls a
pipe with & stap cock, d', by which piteh may be supplied
1o this vessel, @, and ¢ 18 a pipe by which the anthracene
and matters combined therewith, obtained in the distiliation,

the distillation of heavy oils from conl tar (thus making ong
continnous process of the two operations) by -1l-ulnng the

heavy oils from coal tar in s wrought iron boller, n, connee

ted with a set of cast iron retorts, a, Waking care, Lhowever,

that they are capatle of withstanding the high hLeat. A,
soon as the heavy oils have been worked off, & reslduom of
pitsh is left; and without allowing to cool, It Is at cnee run
off into nset of vessels, a, which have been previously beat.
od, and in which the distillation In proceeded with until the
liquid or gaseous products have pasted over to the conden.
wor, aided In gome cases by the use of a partisl vacuum, Fig
8 represents a noctionnl view of the apparatus srranged to
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TWEDDELL'S HYDRAULIC RIVETER AND CRANE

worked by & sprocket wheel, this pinion gearing into a rack
sttached to the crane. The water, which is supplied under
s pressure of 1,500 1bs. per square inch from one of Twed-
dell's differential accumulators, is taken from the main laid
along the shop wall, and thence up the center on which the
crane radistes. Thus any motion csused by swinging the
crane is reduced to 8 minimum, and & swivel joint, dlmost
frictionless, causes no twisting strain to be imparted to the
pipe. After leaving this joint the pipe is led along the jib,
as shown. There is communication between this fixed pipe
and the larger one which slides on it, and this sleeve or sli-
ding tube s balanced.

The riveter is huog from one end of the sliding sleeve,
and the pipe conveying water to it from the other. The wa-
ter is then, by means of & gimple frictionless universal joint,

are conducted in the form or vapor from the vessel, a, to a
condensing chamber, /; but in the passage of the vapors
along the pipe, ¢, they become cooled by the surrounding at-
mosphere, and the products of condensation flow by one or
other of the branch pipes, ¢! ¢* %, to the receiving tank, g.
Theoil collected in the vessels or tanks, 7 and g, is drawn off
therefrom through suitable taps. When the product dis-
tilled at about 400° begins to issue from a, it passes along ¢
and st first reaches to and (part being principally non-con-
densed vapor or gas) enters f, as the temperature is raised,
and anthracene begins to pass over. The richer oily product
containing anthracene passes along ¢' into the chamber, g.
The temperature being still further raised, or continued at a
high standard, such as from 600° to 700°, the oily product
distilled becomes more charged with anthracene. The tapin

led into the machine, which is free to turn completely round in
& horizontal plane,
The raising or low-
eringtis done by
blocks, and the an-

operate according to this method of working. m is s pipe
by whizh liquid pitch may be conducted from the boiles,
which is not shown in the engraving, to branches, d, with
taps, @', by which to supply vessels, a, such as already re -
ferred to. ' is a tap in the pipe, m, to regulate or to stop
the supply, as required.

An Ostrich Egg Incubator.

We have pointed out in previous articlesthat the raising
of ostriches in this country, for their feathers, might prove
a profitable industry. It would further seem that the sim-
plest way of obtaining the birds would be to procure the os
trich eggs, and pack them according to the well known re-
cipes for preserving hens' eggs. On their arrival in this
country, hatching might be accomplished by an incubator

the branch pipe, ¢*, is then opened, and if necessary, owing

7

gle of the mschine

jaws can be altered ®
from vertical, as 7z
shown, to horizon-

tal, by the quadrant

in the

gear, Tt will be
seen that there is
po strain on any of
the pipes, snd the
great difficulty in
trapsmitting the
pressure to s rivet.
er or other machine
in & portable form
is overcome. We

understand that the
saving in cost of

riveting by this me-

T A A T A /A A AP A e
thod over the pre- ety
sent mode Is about
four fifths, snd the
quality of the work is, like sll that done by hydraulic pres-

#ure, excellent,

THE MANUFACTURE OF ANTHRACENE,

We lllustrate herewith an improved method of obtaining
sothracens, one of the most valuable products from coal tar,
which has been invented by Mesers. Fenner and Versmann,
of England, and patented in this country. The inventors
claim that they have succeeded in obtaining anthracene from
coal tar piteh, all previous attempts to do which have been
failures. The anthracens is obtained in a comparatively
pure state, with only & small proportion of other hydrocar.
bons, such 88 napbthaline or chrysene, mixed with it. Pro-
gressively increasing temperatures are employed in the dis-
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FENNER AND VERSMANN'S METHOD OF MAKING ANTHRACENE.

similar to that now in successful use in South Africa. The
apparatus isa wood -
en box about three
feet square, open
from above and ca-
pableof containing
twenty-five eggs. It
rests upon a copper
or zinc pan three
inches deep and
equal in size to the
box. The warm tem-
perature of the wa-
ter is maintained by
a paraffin lamp kept
burning outside,un-
derneath an exten-
” sion of the psn
which is carried
through the wall of
the box. The heat

meters being con

ey

Fig. 8.
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to the increasing density of the oll, the tap in the tube, o', is

opened, 50 as to provide & short and ready passage for the
distilled product into the recelving veasel, g,

The production of anthracene can hereln be combined with

77  stantly o use. The
temperature of the
box where the eggs

are placed is 102° Fah. when they are first putin. After

two weeks it Is gradually reduced to 100", and in two weeks
more to 88", The period of incubation is forty iwo dsys.

The eggs are turned and aired by opening the box and blan-

ket covering once or twice a day. A ight before the

time they are held up against the light to examine their con-
dition, and a week after are slightly punctured near the top,
to enable the chicks more readily to break the shell. When
hatched they are turned, kept warm, and fed with cat lu.
cerns, and allowed to run about their inclosures like ordina-
ry fowls. It Is stated that in natural hatching the sverage

tficial, when properly managed, not more than one out of
twelve eggs falls, ‘

number of birds raised is sixtoen out of twenty "3““ i

-
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THE CATTLE OF THELEMARK, NORWAY,
‘We find in an interesting report by Mr, H. M. Jenkins, on
the agriculture of Sweden and Norway, s description of
remarkable breed of eattle Indigenous to Norway, whicl,
even in these days of cross breeding and lmprovement, s
still found in its original purity, We select the engraving
from the Journal of the Royal Agricultural Soclety of Hng
land, Mr. Jenkins belng commissioned by the Soclety to
make the report. The eattle, as will be soen, are small, full
grown cows seldom attaining a greater welght than 700 or
800 1bs, ; they are s mountain race, and thelr diminutive ylze
may be falrly attributed to the poverty of their food and the
rough wenther and long
winters of their habitat,
They are good milkers, the
best in this particalar of
many breeds kept at the
royal farm at Ladegaard-
goen having been of this
moe. Moreover, the care
and good living bestowed
on the race at the farm
have somewhat increased
the stature and weight of
the sanimals. One cow
milked, in 1808, 646§ gal-
lons, in 1860, 720 gallons,
In 1870, 689} gallons, or on
an nversge of three years,
085§ gallons, with & liviog
weolght of about 790 lbs.;
that is pearly 9 1bs. of milk
for each 1 1b. living weight
anoually, s result which
bears cofhparison with the
best milking breeds, Usu.
ally the Thelemark cows
do not milk highly imme
diately after calving, sel.
dom more than 3} gallons
daily, but they maintain
the yield evenly, and do
not remain long dry. Like
every other good milking
breed, the Thelemark cows are very liable to mlk fever; for
which reason it is very important to keep them on a low diet
for tome time before and after calving.
SELF-CLOSING CLOSET LID AND ANTI-NUISANCE CLOSET.
The invention represented herewith aims to exclude sewer
or vault gases from yard closets, and to offer protection
against the very injurious cold draft in these as well as in
railroad car accommodations, The lid is provided with s self-
closing device and elastic packing, which exclude the gases
from all sorts of closets, The closet door is suitably con-
nected with the lid, so that, when the former is opened for
the exit of the user, the lid is shut invariably. A board
apron, A, below thegeat closes the vault,compelling the gases
10 pass out by the ventilator flue, B. A tube, C, attached to
the lower side of thesest board and provided below by a

balanced valve or flap, passes through the apron, tightly fit-
ted Ly packing. Anybody cognizaut of the present unwhole-
some yard closets and railroad car sccommodation, through
out the country, will readily appreciate the improvement,

Patented December 14, 1875, For further information, re-
lative to sale of rights, etc,, address R, d'Heureuse, P, O,
box 305, New York city,

-

FPacking Butter,

A well known dairy suthority glves the following direc-
tions for packiog butter so that it will keep sweet for § or 0
months: *‘ Make & brine with a saturated solution of the pur-
est salt you can get, using 1 1b, of saltpeter to about 20 lbs,
of salt, Boald the brine by bringlng it to s bolliug heat,
skim, and apply when sofficiently cool, The casksshould be
carefully prepared as well as the brine. If the gum and sap
in the wood are not removed before the casks are used, they
will work out into the brine and affect the butter, To re-
move the woody flavor from the casks, a thorough stenm.
ing with & high pressure 18 the quickest and best menns, If
gosked before the steam is applied, hot steam will cut the
gum and woody flavor all out in a short time, If steam is
not convenient, soak in brine & week or s0, and then fill with
boiling hot brine, and let it stand till it gets cool, By keep-
0g the butter undar the hrine and the easks full and in n cool
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place, the butter can be kept safely. Some of the tin.lined
packagos which have recently been introduced, and which
are easily hermetically sealod, would be much more conven-
lont and probably fully as chieap as the oak casks and brine,
and are clalmed to be equally efficient in preserving.”

-

Stralghtening and Bonding Plpoes,
In order to straighten lead pipe, If the bore of the pipe is
1 inch or more in diameter, dress out & wooden rod small
enough to enter a hole the uize of the bore ; then point one end,
grease the surface thoroughly, and work and drive the rod In-
to the plpe  Draw the rod back and turn it a trifle at every

THELEMARK CATTLE

blow.5 If the pipeis small, less than one inch in diame-
ter, drive in a pointed iron rod, turning it at every blow, so
that the rod may not stick so tightly that it cannot be with-
drawn. To bend a lead pipe withoat forming kinks, fill the
bore with dry sand. To bend an iron pipe, fill the bore with
dry sand, stop the ends with stiff clay, heat the pipe where
it is desirable to have the curve, and the pipe will bend read-
ily without making kinks. If the dry sand will not run out,
water will wash it out.
Annual Report of the Chlef Signal Officer.

Wae are indebted to Brigadier-General Albert J. Myer,
Chief Signal Officer,U. 8. A.,for a copy of his annual report,
being for the year 18756. This book, of 475 pages, exhibits
annusl reports from the United States Signal Stations in
every part of the United States, in the West Indies, Canada,
and Alaskas, showing the work done, the number of disasters
averted, the improvements made, and the wide favor in
which the signal service is held. It contsins monthly
weather reports for the year for all partsof the country,illus-
trating by numerouns charts, the temperatures, barometric
pressures, rainfall humidity,and direction and force of winds.
It is a record of all important electrical and optical phe-
nomens, all general storms, and all marine disasters. It
contains several large international weather maps, which
illustrate the great meteorological changes in North America
and Europe. The oscillations or variations of the tides, of
the principal rivers in the United States, are recorded by
disgrams. The records of miscellaneous phenomens are in-
teresting and extensive, covering natural history, forests,
polar lands, meteors, zodaical light, earthquakes, etc. The
extensive, varied, and exact information contained in this
report makes it & document of unusual scientific value, It

is published at the government printing office, Washington,
D, C,

Toning of Photo Transparencles on Glass,

This operation is scarcely necessury if the transparency
should have been reinforced with acid silver, and is only re-
quired to be viewed by transmitted light, But silver as well
as alkali-intensified films have generally a very disagreeable
color by reflected light, and many amateurs object to this.
The use of a weak solution of chloride of gold obviates this
diffieulty, but, unfortunately,the color thus given is too cold
to sult many tastes, The best toning agent we have used is
chloride of copper, followed by an application of alkaline
pyro.; any tone by transmitted light is attainable, while the
color of the deposit by reflected light is either black or & deep
warm brown. On no account resort to any of the formerly
recommended methods of toning by mercury; the colors,
though beautiful to the eye, are evanescent, and sooner or
Iater the picture becomes one shapsless Lloteh.—British Jour-
nal of Photography.

Fast Ocoan Steaming.

The Germanic, mean displacement 85625 tuns, recently
mude the trip from New York to Quesnstown, Ireland, 2,804
national miles or koots, in 7 days, 156 hours, 17 minutes, be-
ing an aversge of 15'8 knots per hour. This is the fastest
time on record. The mean boiler pressure throughout the
voysge was 63 1bs,, mean vacuum pressure (condensers) 27
Iinches, revolutions of evgine 6557 per minute, Indicated

horue power, 56,484,

The Coming Fiber.

It 18 well known tuat with proper methods & certsin per
centage of fiber suitable for felting into & sheet which may
be called paper can be produced from any plant that grows.
This fact shuts the door in the face of the inventor in this
line, It ls possible to oblain letters patent in this country

for u cortain plant as a materisl for papermaking, but the
value of wuch & patent Is questionsble, All who are inter-
ested in seaking new papermaking msaterials among the pro-
ducts of the vegetable kingdom must bear in mind the
several absolutely essentinl olements which are necessary to
any successful operation,

A vegetable fiber, o compete
rags or other leading ma-
terlal, must be such ns will
admit of yearly production
either from its own root or
from seed sown and culti-
vated, like jute or straw; it
must grow In large qusnti-
ties, and must not present
great obstacles to ready and
cheap harvesting; it must
be grown in easy connec-
tion with cheap transports-
tion lines; it should jyield
at least fifty per cent good
fiber; and should not offer
difficulties which the pres-
ent Improved systems of
treating other vegetable
fibers will not readily over-
come. Faillng to possess
any or all of these attri-
butes, any new candidats to
the favor of the trade would
undoubtedly meet with dis-
favor. As stated above, the
vast majority of the so-
called pew fibers fail in one
or more of these essential
points, and people who are
experimenting to-day with
such materials will only
bave their Isbor for their
pains. It may be truly said that this diligent search for new
vegetable fibers is to-dsy unnecessary. Esparto, straw, and
wood are the great substitutes for rags in foreign mills. In
this country wood and straw have the field to themselves
With the present processes wood can only be made into the
better grades of psper by chemical auxiliaries, which are ex-
pensive and can be worked profitably only by recovering the
alkalies. Ground wood is the grest cheapening element in
paper manufactare at present, and it can only be used in
the lower grades of paper. Straw therefore comes to the
point as fulfiliing more completely than any fiber the wants
of the trade. If worked to better advantage, it alope, in
addition to rags, would furnish all the papermaking mate-
rial ‘required.—Paper Trade Journas.

A NEW GARDEN PUMP.
M. Reynier, of Paris,
France, is the inventor
of a new garden pump,
easily operated, and
which gives a continu.
ous, spray-like stream |
which may be accurate-
1y directed to the plants
which it is desired to
water, without neces-
sitating the wetting of
others. Wateris drawn
in at the flared orifice,
D (which is provided
with & sieve to prevent
entrance of impurities),
and passes through the
tube, C, and ball valve,
B, to the interior pipe,
in which works the
perforated and valved
piston, I. When this
piston is drawn baclr,
the water, already in
its rear, passes through
it, the valve, I, open-
ing. On being driven
forward, the valve, [,
shutting, and the
valve, E, opening, the
water is forced into the
pump body, A, where
it compresses the alr,
which, in turn, forces
it out through the tube,
H, and nozzle, G, At
the same time, a fresh
supply of water Is
drawn In through
valve, B, The annex-
ed engraving 1s ex.
tracted from the French Bulletin du Sootété da U' Encourage-
ment de I Industrie.

Tug mucilage used by the government for postage stamps

is composed of dextrin 9 ozs., ncetio nold 1 os,, water§ ozs.,
aleohol 1 oz,




~ muldplication of Minus Quantitios.
To the Biitor of the Soientific American :

Ag some of your readers are puseling over the question
why minus multiplied by minus gives plus, and plus multi-
plied by minus gives minus, I wish to explain thus;

In multiplication, it is all the same which of the factors
you call the multiplicand and which the multiplicator: 2 X8
—8% 2 and also 8 X —2=—2X38. Now multiplication means
to take one factor as many times as there are units in the
other factor: —2x 8 is therefore minws 3 taken § times,
thus: —2

—2

—2

—5, and by the above § multiplied by minus 2 must be
the same. This shows how pius multiplied by minus gives
TR,

Agaln: —2 X 8 belog = —8, —2 X2 being = —4, -2 X1
being = —2, —2X0being = 0, we see that the product
increases by + 2 for every unit of decrease in the multipli-
eator. If we then decrease the multiplicator still farther by
single units, the product must continue to increaso by plus
twos, namely: —2 X —1=+42, —2X—2=+4, —P N ===
+6. Nothing seems simpler or clearer.

But if there is any one who yet fails to see how the product
of multiplication can increase in proportion to the decrease
of the multiplicator, let him look at it in this way: Itis a
negative quantity (—2) which we multiply, The negative
product decreases with the multiplicator.

Three times minus 2 = minus 6, twice minuy 2=minus
4, once minus 2 =minus 2, no times (0) minus 2= nothing
(0)-

We have here the productsof —2 multiplied by +3; +2:
+1; 0; each multiplicator being one less than the preceding
one; each product is —2 less than the preceding one. Minus
one (—1) is one less than nothing (0). The product of —2 X
—1 must therefore be one minus two less than nothing (0),
that is, +2. Bat how does —2, taken away from nothing,
leave +27

To make this clear you have only to substitute +2 —2 fof
0. OI course If T have two less two, I bave nothing. Butir
from this nothing thus expressed, +2 —2,you take away the
—2, does it not leave you 427 C. F. ERHARD.

The Alluvial Lands of the Missisalppl.
To the Editor of the Scientific American :

The reclamation of the alluvial lands of the Mississippi
river can be sccomplished simply by allowing sufficient
breadth between the levees or banks on each side of the
river for the water to escape through at flood hight. This
can be done by straightening the levees, running from bend
to bend, and allowing s breadth of from fourto six miles
from levee to levee, which will allow a flow of water scross
the neck of points in the case of extreme high water, which
gives s more direct and regular current than is attainable
with the present levee system, from the fact that the cur-
rent across the neck meets and counteracts the force of the
channel current, and prevents its rolling with so much force
into the bends and against the portion of the levee thatis
most exposed. Besides, it would facilitate the escape of water
through the Valley to the Gulf. Straighteniog the false
banks and widening the distance between them will allow
of closing the side channels without danger to the levees,
and will lower the flood water mark one or two feet,

The levees, oncs established on this basis, will seldom
need repairs, Buat the present system of leveling in the
points confines the water at flood bight within the limits of
its banks; and as the water rolls away from the point, it
throws the current into the succeeding bend with 1t undi-
vided weight, until the leves is forced in, and crovasse and
overflow ensue. Horatio F. HICKS,

. 8t. Paul, Minn.

-
The Centennial on Sunday,
To the Editor of the Scientific American :
Correspondents of some of your cotemporaries are advo
eating keeping open the Centennial Exhibition on Sundays,
for the benefit of working men who may be poor or t0o occu-
pled to lose & working day to go and see the show, Ameri-
cans generally attend some shurch or pass the day with their
families, belleving six days’ labor in the week to bé sufficient,
Now why should seversl hundreds be compelled to work all
day on Bundsy st the exhibition buildings, in attending upon
the visitors, ranning the rallronds, ete., for the sccommoda-
tion of & throng of sight.seers? It sesms to me It would be
better for the limited class of persons that are unable to visit
the exhibition on & week day to subscribe for the SorexTI-
¥IC AMERIOAN, and read the accounts of what is exhibited,
and study the illastrations sccompanying the descriptions,
rather than impose needless labor upon those who prefer and
need one day of rest from the arduocus Iabors of the week.
A MesMnen or TiE Boorgry o MECHANIOS
AND TRADESMER.

The Domand for Labor,

To the Kditor of the Beientific American:

Your correspondent in Harlem, in spenking of the troubles
of & ol maker, seems 1o overlook the fact that at the pres.
ent time the supply of labor is In excoss of the demand
which, of course, puts the workman or the seller of Isbor h;
the power of the purchaser or employer of labor, The reme.
dy which be suggests, that each man should have a cerifi.
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1s the use of a certificate when there is no situation? If two
men with certificates of equal merit apply for work from the
same employer, who requires but one, and stern nocessity
compels one man to accept any terms, he that will work for
the lowest wages will of course get the preference. These
men should say to ench othor: '“I'here is not work for us
Dboth, but, by each working half time until there is more de-
mand for men, we shall ench not only have a fair share of
what wages there are earned, but provent the employer from
pitting one against the other In the struggle to live.,” This
remedy, I believe, should be applied at all times when the
supply of lsbor is in excess of the demand. Of course, to
those at present fully employed, it would create a slight
stringency in the money market ; but it would drive absolute
want from many a fireside,
Toronto, Canada.

OxE oF THE EMPLOYED.

How Strikes may be FPrevented-=Free Trade tho
MHemedy.
To the Editor of the Scientific American:

In the edition of your prper for Murch 18, & ¢ rresponden.
complains of the fact that cortain parties, after advertisiog
for tool makers, were unwilling to pay more than §2.50 per
diem for competent men, Ho thinks that the state of affairs
which enables an employer to hire a skilled man for that
sum is not right,and he proposes to rectify matters by having
the trade ‘“legally recognized, 5o as to have a complete and
perfect registry kept of all men who pretend to be skilled
workmen,” the wages being regulated by s mixed bonrd of
employers and employees, The first thought that oocurs to
me on reading such letters is to wonder that a man of suffi-
cient ability to write & latter at all, or make tools requiring
intelligence in their construction, should have so little ac-
quaintance with the Iaws which control wages and kindred
matters, as is exhibited by D. In expressing his disbelief
in the effizacy of strikes to smooth the way of the working
man, D. shows that his is not as hopeless a case as others;
but he hss s longing for governmental interference between
employer and employed that savors too much of communism
to be accaptable to working men of self-dependent power.
He condemns strikes, but attributes the prevalence of those
organizad acts of folly to the fact that employers get men
to work for the lowest wages they will take. Why will not D.
and men who argue in his train of thought consult their own
action, and learn the true explanation of the labor troubles?
Does D). ever pay £10 for a pair of boots when he can get as
good ones for $57 If he does not, how can he expect an em-
ployer to act on different principles, and pay £4 a day to
workmen when other men of eqaal skill ask to be employed
at $2.507 “ But,” says D., * they are not of equal skill, and
the employer does not get as profitable retarn from the §2.50
as he would from the $4 00 one.” Will not D. see that the
employer, in the majority of cases, knows his own basiness
best, aud that it is better that he and the workmanshould
make terms on which to exchange money and labor rather
than call in the assistance of outside parties to settle it for
them? Would D, maintain that it would be better to make
him give A § 10 for the boots than get them of B. for $5, or
exchange four days' labor for what can be had for two days'?
Men will be better off when they leam to look facts in the
face, and not delude themselves with sentimental longings
for & Utopian state where *‘ everythiog is lovely.” This
wages and labor question is simply & continuation of the fight
for existence which Science shows to have gone on in the
past among all living things, and still goes on.

The present writer is a working man, and &s anxious as
anybody to get the best price for his labor; but he has had
the good fortune to have read works by the working man's
best friends, the writers on political economy, and he has
become convinced that the truth, as established by Nature
snd confirmed by experience, is what should guide work-
ing men in their efforts to improve their general condition.
It is unfortunave in the extreme that elementary works on
political economy are not studied in the public schools.
From the halls of Congress to the humblest workshop in the
land, profound ignorance reigns on subjects of vital import-
ance to the public welfare. When grave and reverend sen.
ators eloquently advocate excluding the products of foreign
countries, 5o as to reduce competition with the interests they
represent, there can be no consistency in the bosses of those
factories condemning the principle of strikes. But both are
wrong. The striker Is wrong, not in refusing to work if Le
does not like the wages, but in obliging others to desist from
working for the wages he refused. The protectionist is
worse than the striker; for while looking solely to his own
interest, he pretends to have the welfare of his working
men at hearl, and Losldes usesthe public money and officinly
to secure himself against competition, that is, he can sell
dear where but fer them he would be obliged to sell cheap,
The labor problem is so complicated that no one can, In
newspaper articles, explain and make clear every point of
the subject ; but a vast deal of good can be accomplished by
directing the attention, of those most interested, to sources
where the subject Is discussed in full. If every workiog
man, and every employer too, in the country would resd
Bastiat’s little book on politieal economy, I think that it
would do much to put an end to strikes and dinigresments
among employed and employors. 1t would show both par.
ties how dependent on onch other they are, and teach them
the folly of quarreling. 1t would also open the eyes of
working men to the mistake they make on the whole, when
they sustain the doctrine of protection nnd monopoly, Cap-
ital is simply preserved labor, plokled down for future use
The workaman's capital Is his akill and strength ; he ought to
be nllowed to exchinnge it st will, and where he ean do it to

cate of his skill, s right enough for some purposes; but what

the best advantage : but the striker and protectionist deprive

him of that right. When justize comes to rule the world,
protectionist and striker will have no advocstes. In that
day It will be ndmitted that perfect freedom is the condition
most conducive to genoral and individusl prosperity, and
that, although competition and the introduction of machinery
may oceasion temporary suffering, the cause of virtae, hap
pingss, nnd progress 18 best promoted by free trade.

Roohester, N, Y, E. R,

Tne Gront Engincer for President.
To the Editor of the Scientific American:

Your nomination of James B, Eads for President was 5
happy thought, whether it will amount to any thing or not,
There are many, who now naver go to elections, who would
go if there were any hope of electing & man of his intellect,
who could not be corrupted. ‘‘But,” says one, “‘ what
evidence have the people at large of his great intellect, or of
his incorruptibility 7"

By his works we know him to be & man of great intellect;
and by his dealings with men, ns well as with Sclence, we
know that he is not lisble to be led astray. The cholce of
his education in the exact sciences shows that he was born s
lover of truth; and his success in mastering and applying
them indicates an intellect which will not easily turned into
unceriain ways.

What could produce & happler Centennial event than to
elect sach & man President, one who has never baen solled
by politics, whose great intellect has always been on the
track of truth, with such universal success !

Lyons Falls, N. Y. D. 8. Howanrn

(For the Botontifie Ameriean, |
ARTIFIOIAL ICE,

NY P, J, VANDER WEYDE, .

It has been explained in the previous article, published on
page 177, current volume, that when, without the aid o
heat, water is evaporated by means of & vacuum, aided by
the absorbent action of sulphuric acid on watery vapor, the
latent heat needed for the formation of this vapor will cauie
the abstraction of so much heat as to freeze five eighths of the
remaining water. In a liquid more volatils than water, this
evaporation takes place more readily; and hence many at.
tempts have been made to produce cold by the evaporation of
very volatile substances, such as alcohol, various ethers, car-
bon bisulphide, liquid ammonis, and even nitrous oxide and
carbonic acid. Among the partially successful attempts, I
may mention those made some 15 years ago by Professor
Twining, of New Haven, and Siebe, in Eogland; they used
common ethylic or so-called sulphuric ether. More recent-
1y, about 10 yexrs ago, Tellier, in France, used methylic ether,
of which the effectiveness was supposed to surpass thst of
the ethylic ether in proportion to the lowness of its boiling
point, which is at about 0 Fah., while the common ether
boils at 90° Fah. It was, however, soon found out that there
is no advantage in using liquids of such very low bolling
points, as part of the power used has to be employed for
working powerful compression pumps to reduce the ob-
tained vapors to the liquid condition, as of courge economy
of the process absolutely requires the use of the same liquid
over and overagain. The use of two other liquids was patent.
ed some eight years ago: one, carbon bisulphide, by Professor
Paersh, of New Orleans, and chymogese (petrolenm ether),
by myself. The firstof these liquids boils at 112" Fah., while
the latter has the advantage of being cheap and abandant,
being & by-product of petroleum distillation, where it can be
obtained in various degrees of volatility, varying in its boil-
ing points from 20° to 50° or mors Fah. It cught to be
stated that the vapor of the substance is quite dense, being
4 times heavier than atmospheric air, while in its fluid con-
dition it is decidedly the lightest of all liquids, its specific
gravity being 0 6, So that while water, when evaporating,
expands to 1,728 times its vglume, forming a vapor of which
the specific gravity is about half that of the atmosphere, the
expansion of the liquid, when assuming the state of vapor,
is only equal to 1,728--2 ) 4 =210 times. As the amount of
expansion which various liquids undergo, when evaporat.
ing, bears a close relation to the amount of lstent heat ab-
sorbed by the vapors, this small expansion may appear dis.
ndvantageous to the use of light liquids producing heavy
vapors, for the purposes of refrigeration; however this ise
especinlly in the case of chymogens, compensated for by the
fact that, in displacing vapors by the air pump, we have
only to do with volumes; and ss the figures representing tht
Intent hent of vapors have only relation to equal weights, ir
18 evident that a heavier gas will, for the same bulk, contain
an amount of latent heat proportional to its specific gravity,
nnd will therefore withdraw, durlog {ts formation, s propor
tionstely large amount of heat from the material to be cooled,
An an offset to this, the Iatent heat of gases is almost in in-
vorse proportion to thelr apecific gravity; so that after all,
tho amounts of latent heat for equal bulks do not diffe,
widely, but vary only slightly from just under 400 to » little
over 000 Fahrenhelt units of heat.

Chymogeno possesses one special advantage in its bolllog
polnt, which {n not so high as to require so great a degree of
oxhnustion to evolve the vapors as s the case with water, sud
oven alcohol, onrbon bisulphide, and ether, nor 8o low as to.
require extraordiuary prossure to recondense the vapors to
tho 1quid conditlun, as 18 the case with smmonis, methylic
otber, and especially nitrous acld and carbonic acld,
In regard to the two last named substances, thoy were

thoroughly tried, In thelr liquefied condidon, as to their

adaptabllity to produce cold and refrigeration. The first,
nitrous acld, bolling at 130" below 0" Fah., was tried by me;
and In 1864 I applied for a patent for the invention, but soon




¥ tomperature of (5°

nd abandoned the same, becoming convinced of

M ous disadvantage of baving to employ machin

o 1o withstand o
alouliatec Vo Prossures of 700 or more 1ba, to the

WM 'mr‘h‘: “;’lltfhd gns exorts at the common

Tofessor Lowe, of balloon fame,
in attempting to use the pressure of carbonie acid gas (when
W"’ powerful pumping machinery, under a pressure
of 600 1bs. to the square Inch) as a source of power for flying
machines, was struck by the evolution of great cold during
t);l evaporation of this liquefied gas; and he obtained Pt
ents for its use for making loe, and for refrigeration in gene-
ml. Notwithstanding that he spent many thousands of dol-
Iars to put this scheme In practical operation, and kept to its
pursuit for several years, it finally utterly failed; and all at-
tempts in this line were given up, the stumbling block be-
Ing the same as was found in using liquefied nitrous acid,
pamely, the difficulty of keeping the joints tight under the
enOrmous pn-u:;qnl‘:d ifor even the solid metals them-
solves showed, r the extreme pressure, such porosi
that the gases passed through as through a sieve. 3

The process of Professor Paersh, of New Orleavs, using
carbon bisulphide, was abandoned for a contrary reason.
Its boiling polnt being 112° Fah., more than 22° above that
of ether, it was even less successful than the common ether,
the process for which has never been quite satisfactory, as
fully proved by the results of the labors of Siebe, in Eog-
land, Twining, in New Haven, and others afterward.

Liguefied sulphurous acid boils at 14° Fah., and at the
increasad temperature exerts a pressure of 60 1bs. per square
inch, or 4 atmospheres ; and thus it appears well adapted for
the purpose, and some years ago it was proposed to use it,
and, if I am not mistaken, its employment was patented by
Professor Seely, of New York city; but its corrosive effect
on the metals of which the machine was made forbade its
practical application.

The methylic ether machine of Tellier, in France, was at
first said to be a great success; and about 1) yesars ago one
of the spparstus was imported from France and exhibited in
operation at the Morgan Iron Works in this city. There ap-
pears, however, to have been great difficulty in procuring
the pure methylic ether required, notwithstanding that its
preparstion had been minutely described in Tellier's patent.
The ignorant persons who had charge of the machine be.
came possessed of the idea of cutting short all trouble, by
using ammonis, which was easily procured ; and, as any well
informed person could have warned them, within 24 hours
the whole beautiful machine, = credit to the Parisian work-
shops whence it came, was utterly ruined, the ammonia hav-
ing destroyed all the brass parts. Machines using ammonis
are therefore always built entirely of iron.

Frientific dmerican,

ments of circles from which the width of the steam ports,
exhaust port, and bridges are marked, the lines belog drawn
by the aid of a straight edge, We mark the ends of the
ports by the aid of a straight edge and square, To mark off
the valve, we may either plane up two of the edges and
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mark the lines by the aid of a square, allowing an equal
amount to be taken off each side of the exhaust port, or we
may place a centerplece in the exhaust port of the valve, and
perform all the marking.off before any of the planing is
done, the operation being shown in Fig. 282, From A 0o B
is the width of the exhaust port of the valve, and from C to
D on each side is the lap of the valve.

It is found that valve seats (the cylinder faces on which
the valves slide) will have, when they become worn, & groove
cut across the bridges between the ports and extending along
the face beyond on each side, running close to the edge of

Fig 232,
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PRACTICAL MECHANISM,

BY JOSHUA ROSE,

Nusuzn XLV,

MARKING OFF SLIDE VALVES AND CYLINDER PORTS,

If, in markiog off & set of cylinder ports and a slide valve
for the same, we are provided with a detail drawing, we
have no option, of course, as to their proportions; but if, on
the other hand, we have liberty to proportion the same, we
have to consider the following: If we make the slide valve
1o cover the ports without having any steam lap, the ex-
haust will not be sufficiently free, and there will be a back
pressure upon the engine. The amount of steam lap neces-
sary to prevent back pressure will be an amount equal to one
quarter of the width of the steam port in & slowly running
engine, and equal to about three quarters of the width of the
steam port in s fast running eogine. If it is incumbent that
the valve have no steam lap, or su smount of such lap equal
to or less than one quarter of the width of the steam port,
we may make the cylinder exhaust port about one and three
quarters as wide ss the steam port, which will be sufficient
to maintain, at all parts of the stroke, an exhaust opening in
the cylinder exhsust port equal to that obtaining in the
steam port acting (st the same point of the stroke) ss an ex-
biaust port: the object of narrowing the cylinder exhaust
port in this case being to keep the valve narrow, so that its
friction upon its seat msy be kept as small as possible, in
consequence of its reduced area for the steam to act on, press-
ing it to its seat. The best results are obtained from a slide
vulve by giving it sufficient steam lap to cut off the steam
supply when the piston has traveled about three quarters of
the length of the stroke; if more than such an amount of
steam lap be given to the valve, itsaction becomes distorted,
that is, unequal at and during one stroke as compared to the

ther

The ares of the steam ports should be proportioned by the

following rule, which Is given by Mr, John Bourne In his
** Catochism of the Steam Engine:” *“ Multiply the area of
the cylinder in square inches by the speed of the piston in
foot por minute, snd divide the product by 4,000, The quo.
tient will be the nrea of each cylinder port in square inches,”
Thisrule ls & much better one than any which gives a definite
and fixed proportion between the area of the cylinder and of
the steam port, because it takes into consideration the quan
tity of steam required to pass through the port in a given
time, and increases the area of the port in proportion as the
speed of the engine is increased.

Haviog determined the dimensioos and proportions of our
ports and valye, we proceed as follows: Beginniog with the
eylinder, wo place in the exhaust port u center plece, as shown
in Fig. 281, In which A represents the steam port, B B the
cylinder exhaust port, and C the center piece wedged or fas-
tened thoreln, In the center of the pouition intended for the
ports, we wark upon the center plece the center line, D, and
trom the poluws, K, F, we mark with the compasses the seg-
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the ports, and at right angles to the lengths of the ports.
To prevent the formation of this groove, it is found neces-
sary to drill in the face of the valve the four small holes
(say of #inch dismeter) shown in Fig. 282, at E, E, E, E,
their depth being sbout half the thickness of the valve.

To mark off the back of the valve where the slide spindle
frame fits, we must stand it on the marking table, with the
face standing perpendicularly and ata right angle to the face
of the table, and draw a center line on the back of the valve,
from which line we may mark off the back of the valve to
the necessary conformation.

—-e
PROGRESS OF THE OENTENNIAL EXHIBITION.

The exhibition buildings and grounds are fast approach-

ing completion.

THE MAIN BUILDING
is completed internslly, the painting and gas pipe connec-
tions having just been finished. Show cases are rapldly ap-
poaring, that of Devlin, the clothier, being especially nota-
ble, both for its style and size. The floor is strown with
packages, prominent among which, on account of their size,
are those sent by J, D, Burchall and Co,, woolen manufac-
turers, of Leeds, Englaad, containing woolen goods, and cases
of terra cotta from Messrs. Doulton, of England, who are
erocting four elegant show cases in which to oxhibit pottery
and porcelain. Among the exhibits forwarded by the Secretary
of State for Indis, London, England, is a fine muslin, into
which threads of gold are interwoven. This material is
made sxclusively for the rejabs in Indls, and Is so fine in
its texture that 50 yardsof it can be doubled up and passed
through a lady’s finger ring.
INDIAN COUNRT,

The exhibity for the Indian court are nearly all in the bufld.
Ing, having been transported from the Indian Museum, Lon
don, England,

The Egyptian, Norwegian, Chillan, Spanish, and other
courts are all gracoful and natlonally characteristio odifices,
and are fast approsching completion, They promise to be
among the most attractive parts of the exhibition, The
Norwegian goods are mostly on the ground.

MACHINERY NMALL,
In the Machivery Hall, the workmen are busy erecting
the shafting and laying steam pipes for the Corliss engine,
ull the parts of which are on the spot, and mout of them
srected.
Mesars. Mirreloes, Talt, & Watson, of (lasgow, Scotland,
are erecting an engine and sugar mill, the total welght of

which is 180 English tuns. It is & compound beam engine,
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of the parallel motion order, with Corliss valves, the bigh

pressure cylinder being of 24 Inches bore snd 060 inches
stroke. The top roller of the mill weighs 24,780 1bs, The
entrles of the above firm nlso include 26 and 80 Inch cen-
trifugals and two smaller engines, one driving & small mill
and one driving s centrifugal. One of these engloes s &
valveless engine, which takes stesm through the hesd of
the piston, which is s very long one, having in it ports
arranged to operate with ports in the bore of the cylinder,
and not at the ends thereof,

. Mesnrs, Wm. Sellers & Co.. of Philedelphia, have their
slotting, planing, vertical, and horizontal boring, drilling,
and punching and shearing machines, as well as several
large and small engine lathes, in position. J. Mitchell, of
Philadeiphus, is erecting s column composed of English,
French, (lerman, American, and Austrian grindstones, of
various grades. J. P. Morris, of Port Richmond Iron Works
is erecting & vertical column compound engive of the follow-
ing description: High pressure cylinder, 50 inches in diam-
eter, of 84 inches stroke; the low pressure cylinder is in
line with it, so that both piston heads are fast upon one
rod. The valves are constructed under Wanock’s pstent,
and are balanced. The (two) fly wheels are each 24 feet in
diameter, and of 21 tons weight, the whole engine weighing
110 tuns. This eogine will drive s blower (for blast fur-
naces) of the following description: The cylinder is like an
ordinary steam cylinder, and is provided with s similar
piston, save that the viston rings are composed of maple
wood, and are cut in segments to accommodate their being
set out. The blower valves are of the griddle order. The
size of the blower cylinder Is 90 inches in diameter by 7 feet
in stroke.

The floor spaces are all marked off, and many foundations
for the various entries are being laid. Some few of the
exhibitors who have their entries all ready are delsying
the placing of them in position in the hopes of being
able to obtain space in more prominent locations, pro-
vided the owners of such latter space shall be dilatory
enough to warrant the commissioners in disposing of the
space now allowed to them. The fears of the latter are,
however, having the effect of hastening the forwarding of
entries; hence it is improbable that any reallotment of space
will take place, save in the case of those who are very much
behindhand.

THE GROUNDS.

Swarms of workmen are busy leveling roadways, removing
débris, and laying out the grounds and planting additional
shrabs, evergreens, etc., notwithstanding the unpropitious
weather. The rallrosd men, both steam and horse car, are
at work in full force, giving promise that their preparations
will be completed in ample time.

AGRICULTURAL HALL,

The above hall is the most backward of all the buildings
but the rate of progress is proportionally rapid, every day
making & noticeable difference in its appearance. The
working force is here exceptionally strong; and there is

evidence that it will soon be ready for the reception of en-
tries

THE FOREIGN EXHIBITORS.

Aw a rule, the forelgn exhibitors have more goods upon
the ground than is the case with the American entries, & fact
to which their representatives point with a feeling of pride.
There is no doubt, however, that the arrival of American
goods will, during the coming week, be very large. Repre.
sentatives of foreign governments who were present at the
Parls and Vienns Expositions give it as their opinion that
the vista of the main building at Philadelphia excels, in
general design, lightness, and airiness, that of any previous
international exhibition.

A Metric Treaty.

The President has recently sent to the Senate for ratifica-
tion & tresty, the object of which is to establish an Interna-
tional uniformity and precision in the standard of weights
and measures. The treaty is between the Unlted States and
the governments of Austria, Argentine Republie, Belgiam,
Brazil, Denmark, Spain, France, Italy, Peru, Portugal, Rus.
sia, Sweden and Norway, Switzerland, Turkey, and Venesue.
la. It contains an agreement between all the parties to
maintain in Parls, at the common expense, & permanent bu-
reau of welghts and measures, to be under the control of an
international committes. The bureau is to be charged with
the following dutles:

1. All comparisons and verifications of the new prototype
of the meter and kilogramme, 2. The custody of the interna.
tlonal prototypes. 8. The periodical comparison of the in-
ternational standard with the lnternational prototypes and of
tost coples, as well as comparison of the atandard thermome-
ters, 4. The comparison of the prototypes with the funda-
mental standards of non.metrioal weights and measures
used In differont countries for solentific purposes. 5. The
standarding and comparison of geodesic measuring bars,
6, The comparison of standards and scales of precision, the
verifiation of which may be requested by governments, sel.

ontific socleties, or even by constructors or men of sclence.

We are indobted to Mr. R. O, Morrls, Secretary of the
Rod and Gun Club, Springfield, Mass., for & very attrotive
psmphilet contalning a list of premiums and rules to govern
the dog show which takes place on April 20, under the au.
splees of the abovenamed club. Many very handsome pre-
miums are offered, and it Is expected that the exhibition of
polnters and setters from all parts of the country will be es.

pecially large and fine,
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© IMPROVED WALL PAPER TRIMMER.

Scientific American,

[APrIL 8, 1876,

appears as in Fig. 1. To attach it to the lower end of the

_ We illustrate berewith & new and simple apparatus for | ground rod, the pivot of the Iatter is inserted in the socket

trimming the edges of wall paper up to the printed line
thereon. The cutting device is a small circular saw, and to
{ts shaft an end of the paper is attached so, that the singlo
of rotating said shaft drives the saw and feeds the
paper toit. The cut, as we find by practical trials, is per-
fectly smooth, and as neat as if made by chears, while it is
done with grest rapidity, hardly s minute being required to
trim a large double roll.
The frame is made of cast lr:n‘.hud:;lp-
upon legs. Ono end of the roller,
m its bearing in a fixed standard,
while the other end bears in the stand-
ard, B, which is hinged to the frame, and
can be turned down for the purpose of
removing the roll of paper from the roll-
er, A, afterthe trimming is sccomplished.
The journal of the roller in the station-
ary standand projects through the same,
and & wheel Is firmly secured thereon,
This wheel is made dish shaped or flanged
and surrounds the standard within. Up-
on the inner edge of the flange is secured
the catter, C, which is made in the form
-of & cireular saw. One side of the roller,
A, ismade concave, and at one edge of
such coneavity is hinged u plate, D, by
means of & rod which extends out through
the journal of the roller to the outer side
of wheel, where the rod is bent to
form the handle, E. The plate, D, forms
a clamp for fastening the end of the pa.
per to be trimmed. It will thus be seen
that the roller isthe spindle on which the
puperis rolled, and is also the shaft of the
cutting device, whereby the machine is
greatly simplified. The roll of paper to be trimmed is placed
upon the shaftlaid in two standards upon a movable car-
riage, F, sliding in guideson the rear part of the frame. The
one standard is stationary on the carringe while the other
is movable thereon, so as to be adjusted to the width of the
paper placed on the shaft. On the under side of the carrisge
is & mck bar, into which gears a pinion on the end of a shaft,
under the frame, extending to the front part thereof, and
provided on its front end with s bandle wheel, G, whereby
the carrisge may be moved to the right or left as required.
After the roll of paper has been placed upon the shafl, its
loose end is trimmed for two or three inches, either by the
machine or hand shears, so as to enable it to pass the cutting
device. The end is then inserted in the clamp and secured.
By revolving the shaft or roller, A, the paper passes under
and between the cutting device, and is trimmed and rolled
upon the roller. The only care required while trimming
the paper is to see that it is so fed as not to leave a white
line or cut into the figure. This can be regulated by means
of the wheel operating upon the carrisge, as already de.
soribed. By turning down the hinged standard, the trimmed
roll is eaxily removed.

The machine is compact, while at the same time it is heavy
enough not to need fastening down, so that it can be placel
In any convenient position.

Patented December 7, 1875. For further informstion ad
dress Mr. Charles Boust, Northumberland, Pa.

WESTOR'S LIGHTNING ROD DISCHARGING POINT.

In order %o render lightning rods of any efficacy asa pro-
tection to s building, it is absolutely necessary that the

ground terminals shall be Iarge, and sufficiently so to dis
charge all the electricity from the rod. The object of the
device illustrated hierowith Iy to secure an extensive metalllc
surface in contact with the earth, with comparatively little
cost and trouble,

¥ The device consists of four metalllc arms, formed as shown

and the nut screwed on from the ipside, as represented in
the broken away portion in Fig.1. A hole is then made in
the earth with a crowbar, and the point, with the section of
rod attached, inserted. When at the bottom, by forcing the

rod down, the sheets or arms of the point will spread out as
in Fig. 2, thus giving a large discharge area, The nut which
connects the lower section of the rod with the point Is left
loose, sothat the former is allowed to turn when screwing it

BOUST'S WALL PAPER TRIMMER.

into the section above. To attach the point to cables a zinc
ring is first put on, then the discharger, and tben another
ring near the end of the rod. The discharger and upper
ring are slipped back to their proper position and fastened
with set screws.

Patented through the Scientific American Patent Agency,
March 7, 1876. For further information address the inven-
tor, Mr. J. H. Weston, 20 West Sixth street, Cincinnati,
Ohio.

RIGGS' METHOD OF MENDING CRACKED BELLS.
Mr. Daniel L. Riggs, of Salem, Oregon, has patented
(June 16, 1874) & new method of mending cracked bells,
which, if we may judge from the testimonials submitted,
has proved highly successful in many trisls. The inventor
proposes its application to repairing the Independence Bell
at Philadelphis, and claims that he can render that histori-

cal object as good as new, and that its tones will ring out as
clearly on Jaly 4, 1876, as they did & hundred years before.
The idea is simply to melt the motal at the crack so that the
Iatter becomes closed by the fusion; and this is earried out
by the novel arrangement of two furnaces and a mold, shown
in the annexed engraving applied to the bell,

The apparatus is made in two portions, secured, one with-
out and the other within the bell, 50 as to encompass the
cracked part. Each section consists of a mold, A, of plum.
bago or fire clay, which exactly corresponds to the contour
of the bell. On thess molds are added walls, B, 50 as to
form chambers or furnaces, to each of which air blasts are
admitted and controlled by the system of tubes and check
valves, C. At D are the clamps and hand scrows by which
the whole is held tightly in plsce. In the upper edge of the
molds and just above the crack I3 & gate for adding molten
metal. The furnace chambers being supplied with fuel and
ignited, a blast is thrown into them until the edges of the
crack are fused and united. Molten metal is then poured In In
sufficlent quantity to fill any deficlency which may be found
1o exist,

The Centennial Commitiee and others can, for further
particulars, address the inventor as above,

il L e ——

BEVERAL years ago the Berlin Museum pald $24,000 for
what were suppossd 1o bo Moabite antiquities, It has been

and riveted about a central socket,. When closed, the polnt

discovered that they are not genulne

- - —
Success In Milling.

John Griffith, a miller, glves his secret of successful flogr
grinding as follows, in Leffel's Illustrated Milling and M
chanical News:

“My burr is 26 inches in dismeter, and has 15 leading fur.
rows, with one short furrow to each leading one; the short
ones one inch wide and very shallow. The chief secret is
in the shape and condition of the furrows and draft, The
stone being in face, running balance, and tram, the draft
should be 1 inch to the foot in diameter of the stone: the
width of the furrows should not be less
than 2 inches for & 3 foot stone, pretty
deep at the eye and taper out to the skirt
to balf an inch deep; it is then worked
as smooth as possible with a pick and
rubstone or emery wheel to & feather
edge at the face. A stone dressed in this
way will grind one third or one half more
with the same power; and the same cloth
will bolt it, and leave no clammy flour to
clog the cloth. It bolts freely and the cloth
is clean. I run about four bushels through
the No. 0 cloth (6 feet in length and 20
inches in disnmeter), and return from 2 to
4 feet No. 10 in an hour. Grain doesnot
want to be ground ; whst it needs is tobe
mashed and rubbed between the two
smooth surfaces. Where the furrows
are deep and rough, they will grind some
too fine and some not fine enough, and
throw out unground grain or unmashed
particles. A grain of wheat is a bundle
of fine particles; and if the bran or shell
is broken and rubbed, it will be flour. I
have ground 4 000 bushels of wheat since
there was a pick on my burrs, and they
run nicely yet,”

Foul Smells from Drains,

There is but one simple way, says a writer in the Journa
of Chemistry, to prevent noxious emanations from cellar
drains; and that is to start the drain pipes st the outer wall,
and haog all the waste pipes from the cellar ceiling in plain
sight, where the slightest leakage can st once be detect.
ed. These pipes had best be of iron, and in sny ordioary
buildiog can be arranged to have a sufficient pitch towards
the drain, without coming below the cellar ceiling enough to
interfere with headway, and at the wall can be carried down
perpendicularly into the mouth of the drain pipe, where the
janction should be made tight with cement, and should be in
plain sight, The best kind of drain pipes are of glszad stone-
ware with socket joints, and they be should laid in a bed of
cement, and the joints made tight with the same. For com-
mon drains, a pitch or fall of one half inch in & foot is suffi-
cient,

NEW AUTOMATIC GREASE CUP.

A sectional view of & new automatic grease cup, adapted
to the lubrication of valve chests and cylinders, is represen.
ted in the annexed engraving, which we extract from the
Bulletin du Musée. 1t consists of an exterior box, a, which
terminates below in & screw shank, by which the apparatus
is secured in place. Within the box is suspended a small
receptacle, b, at tha lower part of which is a small
tube, d, and sbove this a fine sieve, g. The top is hermeti-
cally sealed by the cover, ¢, a central orificein which serves
for the introduction of the lubricant (melted tallow), being
closed by the screw, f. The receptacle, b, is filled with tal.
low until the grease begins to enter the screw sperture above,
The object of the sieve, g, is to retain any impurities; and it
mway easily be cleaned by removing the core, .

In operation steam enters the cup in the direction of the
arrows, passes up above the receptacle, b, and presses upon
the grease therein. At each momentary diminution of pres-

sure, which takes place In the cylinder or in the valvechest
at each change of stroke, & drop of tallow escapes at &, being
forced down by the steam above. The I thus
entirely automatic, giving a quick supply when the engine
runs rapldly, and vice vorsd, while the delivery stops al-
together when the motion of the machine is arrested. This
device In ow in use on many locomotives on rallroads io

Baxony.
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ANIMAL FEROOITY,

The tiger hng 6o long been desmoed & beast that can only
bo fenred and avolded, except by large partios of well armed
men, that there i some sort of satisfaction In contemplating
the masterly engraving which accompanies this article; and
the dread grip which has selzed the most terrible of marau.
ders appeals strongly to our wense of justice. Mr, Joseph
Wolf (whose genius may falrly be olussed with the master
spirits of animal painting, Landssor and Rosa Bonhour, al-
though 1t 18 devoted to the comparatively humble work of
drawing on wood for book {llustration) hias here given ug a
ploture very charncteristic of the wild animal life in the path
less jungles of the East Indies; and the powerful brute is
shown in the remorseless hold of perhaps the only ereature
who ean equal him in strength and ferocity, The elephant
oortainly now and then gores and tramploes to death a tiger

who may venture to attaok
him; but frequently the ti.
ger Is the master, and the
bones of the ' huge, earth.
shaking beast,”

that hath botwoeen his eyes

A secpent for a band,
are soon left to bleach in
he sun. The crocodile of
the East, however, Is cov-
ered with an almost impen-
etrable armor of shell-like
%ales, the head being pro
tocted by n senmless horny
integument ; and its hold is
not easily relaxed by the
struggles, however power-
fal, of its prey, That it
will ultimately tire out,
drown, and devour the ti-
ger) seems probable, and
although crocodlles are lit-
tle likely to elicit much
sympathy from the human
race, it is well to know that
victory will not belong to
the man-eating monster.

The engraving is the work
of Messrs. J. W, and E.
Whymper, and is published
in ““ The Life and Habits of
Wild Animals,” issu«d by
Messrs, Alexander Macmil-
lan & Co., London.

&
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Diving for Drink,

One of the hottest regions
of the earth is along the
Persian Gulf, where little
or no rain falls, At Bahrein
ihe arid shore has no fresh
water: yet a comparatively
numerous population con-
trives to exist there, thanks
to coplous springs which
burst forth from the bottom
of the sea, The fresh wa.
ter is got by diving. The
diver, sitting in his boat,
winds a great goatskin bag
around his left arm, the
hand grasping its mouth;
then he takes in his right
hand a heavy stone, to
which is attached a strong
line, and thus equipped he
plunges in and quickly
reaches the bottom. In.
stantly opening the bagover
the strong jet of fresh wa-
ter, he springs up in the
ascending current, at the
same time closing the bag,
and is helped sboard, The A
stone is then hauled up,
and the driver, after taking breath, plunges sgain. The
source of thess coplous submarine springs is thought to be
in the green hills of Omiin, some five or six hundred miles
aistant,

The Richest Silver Mine In the World,

The Consolidated Virginis Mine Is the most profitable in
the world, During 1875 it ylelded 169,807 tuns of ore worth
$08 per tun, nverage, the total yleld in bullion being $10,-
781,668,483, Bince December 13, lust, about 600 tuns of ore
have been hoisted daily, As soon, however, as the connec-
tions with another shaft are complete, it is computed that
this holsting capacity will be increased to 2,000 tuns per day,
or ore equivalent in value to $200,000, The superintendent
of the mine says that, even under this great drain, there is
enough ore in sight to last for many years, The slmost fab-
ulous smount of wealth which still lies buried, and which the
drills of the miners have not yet exposed, canoot be conjec-
tured,

&

Comparative Richnoss of Muman Milk,

Mr, H, A, Mott, Jr., E.M., Ph, B,, has recently read a paper
before the New York Academy of Bcelences, entitled ** Com-
purigon between the Milk of the African Race and that of the
Coaucaslan,” The suthor has conducted considerable re-

Scientific Jmerican,

search and has made numerous analyses, the result of which
goes to show that the milk of colored women is richer In
milk sollids than that of white fomnles. An nverago of 12
analyses of negro milk give water 86:84, milk sollds, 3°66;
this Is compared (among others) with an average of 50 analy
ses by Verools and Becquérel, of white woman's mili, which
shows water 88 00, milk solids 11°00, The milk of the ne.
gro sppenrs espocially rich in milk sugar, fat, and inorganie
salts, Mloroscoploally examined, the two milks are slmilar
with the oxooption that the negro milk contains s larger
number of globules,

-

A White Light for Dark Room Windows,
At the Inst meeting of the (Ghont section of the Belgian
Soclety, Dr. Von Monckhoven communicated n very interest.

ing nod curious fact,

231

ated agaln, and thus becomes impervions both to gases and to
lNquids, For cementing the rubber sheet, or the material in
any nhape, to metal, glass, and other such surfaces, the ce.
mwent 18 strongly recommended,

Thoe Depth of the Nea,

At the last meeting of the Royal Boclety, Mr. Blemens,
D.C.L,, F.1t,8., exhibited the instroment he has devised to
ascortaln the depth of the ses by & new means, without a
sounding line, He has worked out the requirements, start-
ing with the proposition that the toial gravitation of the
earth, as measured on its normal surface, Is composed of the
soparate attractions of all its parts, and that the attractive
influence of each volume varies directly as its density azd
inversely as the square of its distance from the point of

Having to darken s room in which to

BENGAL TIGER ATTACKED BY

dry carbon tissue, and having nothing on hand but red
and green glass, and not enough of either to cover the win-
dow entirely, he used half of each, alternating it. The re-
sult was that at a certain distance from the window the red
and green lights blended together and formed a white light.
This white light has no action on the sensitized carbon tis-
sue, If itshould have no action on the sensitized collodion
plate, it would be excellent to illaminate our dark rooms, If
there should be no difficulty in procaring red and green
glass which would transmit no rays having a chemical ac-
tion, & window might be fitted alternately with red and
green panes of small slze, —Photographic News,

o
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A New India Rubber Comeoent,

A good cement,that will render india rubberin any form ad-
herent to glass or metal, is oft-times a desideratum with pho-
tographers, and in the Polytechnisches Journal for Inst month
there is a simple recipe given for the preparation of such a
compound, Some shelluc is pulverized, and then softened
in ten times its welght of strong ammonia, whereby a trans.
parent mass is obtained, which becomes fluid after keeping
some Jittle time, without the use of hot water. In three or
four weelks the mixture is perfectly liquid, and, when ap-
plied, it will be found to soften the rubber, We are told

that the rubber hardens as soon as the ammonia has evapor-

A CROCODILE,

mensurement, The density of sea water being about 1 026,
and that of the solid constit-
uents composing the crust of
the earth about 2 768 (this
being the mean dersity of
mountain limestone, granite,
basalt, slate, and sandswone),
it follows that an interven-
ing depth of sea water must
exercise & sensible influence
upon total gravitation if mea-
sured on the surface of the
ses. Mr. Siemens showed
how this influence can be
proved msathemstically, in
considering, in the first place,
the astractive value of any
thin slice of substance in a
plane perperdiculsr to the
earch’sracius, supposing that
the earth is regarded as a
perfect sphere, of uniform
density, ard not affected by
centri‘ugal force. It wasin
1859 that Mr. Siemens first
attempted to constructan in-
strument based on these prin
ciples. The difficulties he
tken encouutered he has
since overcome, and the pre-
sent ipstrument is the resalt
of his latest work. He pro}
poses to call it s bathometer,
and it consists essentially of
a vertical column of merca-
ry, contained in a steel tube
having cyp-like extensions
at both extremities, so as to
increace the terminal ares of
the mercury. The lower cap
is closed by means of s cor-
rugated diaphrsgm of thin
steel plate, and the weight
of the column of mercury is
balanced in the center of the
diapbragm by the elastic
force derived from two care-
fully tempered spiral steel
springs of the same length
as the column of mercury.
Oge of the peculiarities of
this mechanical arrangement
is that it is parathermal, the
diminishing elastic force of
the springs with rise of tem-
perature being compensated
by a similar decrease of po-
tential of the mercury col-
umn, which decrease depends
upon the proportions given
to the areas of the steel tube
and its cap-like extensions.
The instrument is suspended
a short distance above its
center of gravity in a univer-
sal joint, in order to cause it
to retain its vertical posivion, notwithstanding the motion
of the veesel; and vertical osclllations of the mercury are
almost entirely prevented by a local contraction of the mer-
cury column to & very small orifice. The reading of the in-
strument is effected by means of electrical contact, which s
established between the end of a micrometer screw and the
center of the elastic diaphrasgm. The pitch of the screw
and the divisions upon the rim are so proportioned that each
division represents the diminution of gravity due to one
fathom of depth, Variations in atmospheric pressure have
no effect on the reading of the instrument, but corrections
have to be made for Iatitude, The instrument has been ac.
tually tested in voysges across the Atlantic in the Faraday,
and the comparisons with Sir W. Thompson's stesl wire
sounding apparatus showed it was very reliable. The paper
concluded with pointing out many ways in which the instru-
ment might be of use; among others, was that of indicating
appronching danger, if contour lines were first efficiently
mapped.—London Times,

&

A sivrue brown dye for cloth s made of japonics, §
1b.; bichromate of potash, 2 ozs.; alum, 1 oz ; and water,
b6 gallons, Put tho lngredionts ln & vessel, dissolve, im-
merse the goods, proviously wet with warm water, and
simmer for three hours,




X ASTRONOMICAL NOTES.
e OBSERVATORY OF VAssar Conuror
‘The computations and some of the observations in the
pg notes are from students in the astrosomical do-

partment. The times of risings and settings of planets are
approximate, but sufficiently accarate to enable an ordinary

observer to find the objects mentioned. M. M.
Fosition of the Planets for April, 1875,
Meorcury.

On the 1st of April Mercary rises at Sh. 1dm. A. M., set
ting st 4h. 59m. P. M. On the 30th, Mercury rises at 5h.
28m. A, M., setting at 7h. 44m. P. M. Mercury is very un-
favorably sitoated all through the month, as it is far from
the earth, and its time of meridian passage is nearly the same
as that of the sun

Venuns,

On the 1st of April Venus setsat 10b. 07m. in the evening,
and on the 50th at 10h. 523m. The wotions of Venus can be
very easily followed during the month, as its course lles
smong the bright stars of Zowrus. Its change of position
at setting should be watched from night to night; itis
farther and farther north all through the month.

Mars.

Mars rises on the 1st st 7h, 20m. A, M., and sets at Ok,
54m. P. M. On the 80th, Mars rises at 6h. 40m. A. M., and
sots st Oh. 40m. P, M. Mars is small, but can be known by
its ruddy light, and on the 1st of April it is very near Venus,
and sets earlier than Venus.

Juplter.

Juplter rises on the 1st at 10h. 28m. P. M., and rises
earlier and earlier every night, coming up on the 30th st
about Sh. 21m. P. M,, the star 4' Seorpii rising at nearly the
same time. On the 4th, this star and Jupiter are almost near-

¥ together, but at any time during the first week of April
the planet. its moons, and the star can all be seen at once in
the fleld of a telescope of low power
Saturn,

Saturn rises on the 1st of April at 4h. 25m. A, M., and
sots at $h. 0lm. P. M. On the 30th, Saturn rises st 2b. 87m.,
A M., and sets st 1h, 20m. P. M. It will be seen that Sat-
urn is above the horizon mostly in the daytime, and there.
fore is not well situated for observation.

Uranus,

Ursnus rises on the 1st at 1b, 30m. P. M., and sets at 8h.
34m. the next morning. On the 30th, Uranus rises at 11h,
35m. A, M., and sets at 1h. 89m. the next morning.

Nepiune,

Neptune, which can never be seen without the aid of &
telescope, is at present very unfavorably situated, even for
the best instruments,

Sun Spots.

The reportis from February 22 to March 18, inclusive. In
the photograph of February 22 was seen, on the edge, the
last of the chain of spots mentioned in the last report. The
pictures of February 25 and February 18 showed two small
spots coming on. From February 20 to March 7 photograph-
ing and observations were interrapted by clouds;but the
picture of March 7 showed faculee, without any visible
spot, on the edge, goingoff. On March 9 a small spot
sppeared on the eastern limb, and it was still visible,
March 18, on the western limb. The picture of this date
Mdmamﬂmpcming on, surrounded by facule,
and two small groups near the center of the disk.

FIRE APPARATUS FOG ALARMS AND CORK MACHINERY,

Mechanisms of the above named descriptions constitute
our extracts from Knight's ‘“‘New Mechanical Dictionary*
for the present week.

There are perbaps sixty patents for various forms of the
fire annihilator. The devices particularly refer to the modes
of construction, the acid and alksali chamber, and the method
of mingling the gas-generating chemicals.

THE PHILLIPS FIRE ANNIHILATOR.
This invention was introduced into this country by P. T.

Fig. 2.

Fire- Extinguishers.

Fire-Eztingwisher,

Barnum, the enterprising showman, some twenty yesrs sgo,
At that time the newspspers of the day were fall of its
pralse. A number of experimental exhibitions were given
in this and other cities, and for & time, through Barnum’s
mansgement, the Phillips fire annihilator was the great sen-
sation of the day, But we belleye the great showman, after
pxpendiog conslderably more than bis recolpts in this ven-
ture, concluded that the introducing of new inventions from
abroad into our country, which is so much in sdvaoce of all

* Pablished o numbers by Messrs, Hurd & VMoughton, Now York eity,

Srientific dmerican.

others in respect of novel devices, was not his forte; and he
finally abandoned the annihilator enterprise and returned to
the exhibition business, in which he has acquired both re-
nown and profit,

The annibilator is shown at A, Fig. 1; It was one of the
enrllest of these inventions, A compound of sugar and
chlorate of potash is 5o placed as to receive the contents of &
bottle of sulphuriec acid, which is broken by striking a plug,
on the top of the can, when a firo occurs.  Around the per.
forate case which contains the mixture of sugar and chlorate
i another caso, and this Is In & third envelope, botween

Fig. 8.

which 1ast and the outer shell is a water space. The car-
bonic acid produced by combustion passes out of the top of
the machine, meeting on its passage out the water, which
is raised in the side pipe by the pressure and heat of the
chemiical action, and which thus becomes saturated with the
gas. A well known apparstus, now in the market, is repre-
sented at B, In this the sulphuricacid is in & leaden bucket
hung upon trunnions below its center, so that, if set free,
the bucket immediately turns upside down. It is kept rig-
idly upright, however, by s stopper attached to & rod passing
through the eap of the apparatus. When the extinguisher
is to be used, the stopper is pulled up by an exterior handle,
when the bnqkottwoverndthoneldnddhllmmln-
gled, the reaction generating carbonic acid gas. The ma-
chine shown in Fig. 2 contains ncid in & glass bottle, which

Fig. 4.

&

Fog-Alarms.

is shattered by dropping upon a stud, when forced below

|ApriL 8, 1876.

- — —
of tubing oscillating with the vessel. Each end of the spiral
has & whintle and valve opening inward, The coll contalns
A quantity of water, which, in changing ita position, forces
the air out through the whistles, with a prolonged sound.
In D the air is mechanically condensed and stored in & reser.
volr, The cam on the rotary shaft sctustes the valve for
the purpose of varying the sounds, to give a series of signals,
more Intelligible than single sounds repeated. A trumpet
and whistle are attached to connecting pipes proceeding from
the reservoir. The valve governs the sir aperture in the

Fig. 5.

Fog-Whistle,

pipe leading to the trumpet. The fog whistle, Fig. 5, is
similar in operstion to the device, C, above. The vessel is
tubular and semicircular; and as it is oscillated, dir is forced
out by whistles at its ends.
Fig.6isa
CORKING MACHINE,
for inserting corks in bot
tles. The workman sesats
himself with one foot on
the treadle, and the han-
dle, %, in his right hand.
He places s bottle on the
wedge, n, with its neck be-
neath such oneof the three
tubes as will contain a cork
of suitable size. Such a
cork being placed in the
tube, a motion of the trea-
dle rsises the bottle, and
the depression of the lever,
h g, drives the cork into tke
neck. Reverse motions of
lever and treadle release
the bottle. Two forms of
CORK FRESSES

are exhibited in Fig. 7. In the first, the cork is placed be-
tween the serrasted surfaces of the concave and eccentric
cam, and pressed to & less or greater extent by a partial rots
Fig. 8.

i

Masterman's Corking-Mackine.

Owk-Pa’ic

tion of the latter. The second form is simply & lever preas
with jaws, Fig.8isa

CORK PULL.

The jaws, while collapsed by the slide, are passed through
the neck of the bottle, and, being opened, are then clasped
sround the cork, which is then easily withdrawn.

—— - —
—

United States Cireult Court==-Northorn District of
filinols,

the fianges of the tin cylinder which holds it. An improved
form of

FIRE FLUG

plpe is coupled to the main, the stopsock is placed, and it
is operated by gearing and connecting shafts from s hand
wheel in the vicinity of the plug.

FOO ALATMS
are various in their kinds, thelr operation, and their construc-
tion. As shown ut A, Fig. 4, the apparatus is erected on the
deck of & moored boat, and & pendulous frame ls arranged
to be swung to and fro by the motion of the vessel, A bar
on this frame sctustes a wheel, which, by means of & pulley
and belt, rings the bell. In B, the clspper is moved by a

cam wheel nctuated by chaing, which run over pulleys as the
flont arm rises and falls on the waves. O has & spiral coil

is represented in Fig. 8. At the point where the branch |

TRADE MARK CASE.—THE TUCKER MANUFPACTURING COMPANY #o. LRI,
POYINOTON

{1n equity.—Before Dlodgett, J.—Decided October, 158, |
Bropoxrr, J:
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RKeoent Dmevican aud Lovelgn Latents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED GAS REGULATOR,

Joseph Deshin Patton, Teovorton, Pa.—This consists of u hinged
or pivoted and wolghted gate resting on or agalnst the current of
passing gag, for the purpose of reduolng the pressure and flow
thereof, The devioe s elnlmed to be capable of nice ndjustment
80 a8 to form u very oficlont and sensitive regulator,

IMPROVED FLOUR MILL AND STAFFING DEVIOE FOR MILL.

STONES,

David Leib,Rieh HlLO.~In the mill,the novel featuro I8 the cow-
bination of the bedstono with an adjustable tlanged ring, having
delivory spout nnd top casing to discharge at any desired point,
The ring siply fits around the stone and is attached by fastening
screws, The samo fnyontor has devised an improved stafling doyloe
for millstones. This consists of n supporting plate, that may be
attached to runner or bedstone, and provided with horlzontal
spring standards, that carry at thelr mortised front ends the bear-
crs of the red stafl, that s adjusted by set sorows to the surlnce of
the stone. The device s equally applicable to runners and bed.
stones, and 18 readily adjustable,

IMPROVED CAR STARTER,

Louls Funke, Champlon Mills, New Mexico Tor,—~This {nvention
conslsts of u brake drum geared with the axle by a reversing traln,
and coatriyad with a spriog for storing up the power exerted by
the biake In stopping, o that, by shifting the gears after stopping
the oar, the spring will assist in starting.

IMPROVED TRUSS BRIDGE,

Joseph M. MeDonald, Tomlinson, Ark.—This consists, mainly, in
the coastraction of an arch made of lnterally braced and bolted
pleces of alternately Interlocking timber, In combioation with
braced and longitudinnlly connected side and intermedinte trusses,

IMPROVED DEVICE FOR RUNNING BELTS ON TO MACHINERY.

Eddy T. Thomas, Boston, Mass.—This consists of a spriog hook or
button that slides {n a socket at the circumference of the driving
wheel, and swings over the belt, 50 as to retain the game until run
on the wheel, being then thrown off by the belt.

IMPROVED ARCH PLATE FOR STEAM BOILERS.
Goorge Fox and George Fox, Jr,, New York city.~In place of the
solid cast Iron nrch plate of steam bollers, that I8 exposed to be
burned through by the action of heat In the fice box, the present
inventors propose a hollow arch plate conncoted to the boller in
such n maner that a constant circulation of water {s keptup in
the sume.

IMPROVED BRICK MACHINE,

David Manley, Franklin, Pa.—In this machine Is combined a large
amount of new and ingenious mechanism for molding and pressing
brick. It isso constructed that the three operations of filling the
mold, pressing the brick, and removing the pressed brick may all
be performed at the same time.

IMPROVED SAW MILL DOG.

Luke Buzzell, St. Johnsbury, Vt.—This is a dog for holding the
log on the head block. It is mounted on a vertical screw having a
quick pitch, so that it can be partly or wholly forced ioto the log
thereby, and can be kept ia 50 as not to work loose by the jarring
and shaking of the mull. It is specially applicable to the dogging
of froziog logs, in which the ordinary dogs will not hold at all.

IMPROVED COMBINED BOLT AND KEY FASTENER.
Edward H. Schnell, South Norwalk, Conn.—This is a contrivance
of ingenious mechanism within the lock for fasteping the key
inside of the lock after it bas thrown the bolt out, and also to fas-
ten the bolt£o that the key cannot be turned from the outside by
nippers nor the bolt drawn back.

IMPROVED METHOD OF PROPELLING CANAL BOATS, ETC.

Louis F. A. Legouge, Wheatland, Cal.—A pair of push bars are
here caused to push on each side at the same time, and without
intermission, and through a reciprocatiog revolviog motion the
poles regain thelr working position with little or no friction. In
order to prevent slip, the push bars are curved at the end on the
front side.

IMPROVED MACHINE FOR BENDING SCYTHE SNATHS,

John H. Russell and George Birner, Milwaukee, Wis.—In using
the machine, the wood to be bent is steamed, the movable part of
the form is secured in upon the stationary part, and the cross bar
is run back to the proper distance from the form. The timbers to
be bent are then armnged with their larger ends in the cavity of
the cross bar, and their smaller ends in the cavity of the form.
The cross bar is then forced forward by turning a screw, pressing
the tmbers into the form and giving them the desired shape. The
cross bar is thep run back, pins are withdrawn, the movir g part of
the form is detached, taking the timbers with i, and the sald part
and the timbers are taken to the drylog room.

IMPROVED CAR COUFPLING,

Duncan MacDougald Campbell, Holly, Mich.—This invention
coneists in a spriog attached to truck and bottom of car, in the
rear of the buffer frame, to take up the strain of back pressure,
und thus prevent injury to the king bolt ; also, in a check attached
to the truck and stiffening bar of the buffer frame,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED HARNESS HAME.

Benjamin F. Haviland, Daaville, Vt.—This is n contrivance of
the reln guldes of hames, whereby the rein enn be shifted higher
or lower, and lnward or outward, to meot the requirements of dif-
foront horses, It s simply no arrangement of one or more upper
and lower und outwardly projecting rein guides, additional to the
ordiniry rein gulde,

IMPROVED MACHINE FOR TENONING SPOKES
John G, Peace, Salem, Mo,—This spoke-tenoning machine may
be applied to the ends of the spokes after they bave been driven
Into the hub, go that the wheel may be finlshed without moving It
from place to place, It consists of a spring suger, thut s guided fn
usultable supporting plece, which Is rigldly clumped to the spoke,

producing the exuot tenoning of the spoke end by turning the
wuger,

Scientific Amevican,

IMPROVED BASH HOLDER,
Charles B, Steller, Milwaukee, Wig,—This conslsts of a clrcular
grooved disk encirclod by an elastio bund, and pivoted eccentri-

rop- | cally to the sash, 80 as to sot as o woedge to hold tho latter agninst

tho casing, and 80 sustain the sash at any deslred point, This fn-
vontion was described and Hlustrated on page 106, current volume.

IMPROVED DIE FOR MAKING CARRIAGE BODY LOOPS
John Garvin, West Meriden, Conn.—This {nvention consléts In
two sots of dies, conalsting of the forming dies, made with rocesses
to form tho lug, head, and prong, The finishing dies are made with
rocesses, nnd there 18 a projection to finish the loops and form the
counteraink for the bolt head.

IMPROVED HARNESS TUG.

Obarles Franklin Towsley, Hrinkley, Ark. - This invention con-
#lsts of o metal loop for suspending the thill of a buggy from the
book strap.  Sald loop has a lateh piece to open for admitting the
thill and closing it In; and also o lining of soft material in the bot-
tom, to avold wearlog the thill, Sultable connections are ndded
for suspending It from the back strap and connecting the girth,

IMPROVED WHIP SOCKET.

Willlam Hughes and Joseph K. Alexander, Minerva, O.—This
whip socket 14 80 constructed ns to enable the whip to be locked In
It when desired, 1t is a combination of a colled spring and a lock
with s whip socket made (n two parts, turning upon each other,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED CARTRIDGE.
Albert Hall, New York city.—This consists in securiog the anvil
by projeoting points in receases of the ghell of n shot gun cartridge,
und holding the same by a sheet motal eap plece at the base of the
shell,

IMPROVED BOTTLE STOPPER.

Charles de Quilifeldr, New York city.—This consists of an elastic
stopper applied to a golid cap piece, and huog by & curved slot to a
yoke plyoted at the neck band. A lever ball, pivoted to the cap
pleco below the slot, acts on the yoke, and ralses it to the upper-
moat part of the slotted cap plece, to secure thereby the stopper to
tho neok.

IMPROVED RATLROAD RAIL JOINT.

George N. Hodgdon, Enfleld, N. H.—This inventor proposes, as
o improvement in rail joints, the combination of the rails, which
are Interally braced at their meeting ends, with longitudinal sleep-
ors, that extend on both eides of the joiot, and are bound by the
orosd ties at both ends to provide a steady, continuous bearing for
the ralls.

IMPROVED SUSPENDER STRAP,

Fruncis B, Johnson, New York city.—This inventor makes the
button straps on suspenders of woven webbiog; and instead of
carrying them directly through a ring on the braces, he attaches
them to u plece of leather looped through the ring. The straps
may be either In two pleces or in one; in the latter case, they are
folded dingopally at the point of attachment to the ring connec-
tion. Said connection I8 covered with satin jean, which obviates
the staining of the shirt by the leather. The device is simple and
strong, and Is both convenient and comfortable for the wearer.

IMPROVED BALE TIE.

Stephen Callanan, Castleton, N. ¥.—This consists of a ring bent
on one end of & wire, and a hook on the other,such as are employed
in & weaver's knot, togéther with a bend on each wire at the point
where the ring and hook begin, or thereabout, in such manner that
the hook may be passed through the ring, hooked around the wire
above the ring, and then drawn back into it, forming a substantial
knot.

NEW AGRICULTURAL INVENTIONS,

IMPROVED FLAIL.

Theodore F. Drake, Great Valley, N. Y.—This inventor proposes
a light bundle of wires as a substitute for the heavy metal shod
flail beater ordinarily used. He coosiders this dovice to be just ns
effective as the latter and much less costly,

IMPROVED SEED DROPPER.

Hermann H. Koeller, Camp Point, IlL.—This improved device for
dropping seed is 50 constructed that it may be readily adjusted to
drop larger or smaller seeds, as may be required, and will prevent
the dropping slide from carrying out any more seed than enough
to fill the droppiog holes of said slide. It consists In combining a
centrally pivoted two armed spring witha cut-off block, and Iin
making the cut-off of a side-slotted box, a block with side plos, &
spring, & bolt, and certain angle plates.

IMPROVED SPRING LOCK FOR FLOWS,

Milton K, Wheat, Paris, Ky.—The object of this invention is to
hold the plow plate of cultivators, drills, and shovel plows o place
when at work, io such a way that, should the plow plate steike an
obstruction, it will swing back and thus prevent it from belng bro-
ken. The device consists in spring lock burs, provided with shoul-
ders at their upper ends, pivoted to the plow beam or the plow
standard, and having the plow plate attached to thelr lower ends,

IMPROVED STRAW CUTTER,

Willlam H. Harrison, Clay Village, Ky.—This consists of a cam
contrivance combined with a curved cutter baviog u rocker-shaped
end, and a roller at each end of the rocker to work In the cam as a
substitute for the ordinary pivot. The objeot I8 to contrive a con-
nection of the cutter that will not be subject to the lateral play of
the cutter common to the ordioary pivots, und which will give a
shear cut throughout the whole swing of the cutter,

IMPROVED REAPER AND MOWER,

Marvin W, Freeman, Beatrice, Neb.—The Invention consists in
sickles concaved upon thelr inner sides, sod provided with siokle
teeth, and 1n the combination of the stationary adjustable sloklos
and their bar with the vibrating sickles and thele bar, and with
dividing fingors and the cutter bar, By using two slokles, serratod,
mit shed, and concave, right and left oblique odgos are made to
work In close proximity with each other; while by making the
upper sickle section longer than the lower one, the whole welght
of the former I8 made to boar on the beel thercof, the main bar
and bevel edges of lower sectlons thus retalolng the odgos 01080 to-
gether untll worn ont,

IMPROVED HOG SCHAFER,

Poter Johnson, Waueonda, 1L ~—This hog-soraping tool is formed
of a handle, with elroulur and ¢lliptioal CONCAVO-0ONVEX SOripory
secured to its respective extromitios, The conformation of tho
blades admits of wll porcons of the body belog equally rodohod,
and hence of the soraping belng more effectively porformed,

IMPROVED SELI-RAKES FOR REAPKRS.
Abner 8. Bmith, Hanoibal, Mo.~This 18 an lmproved rake for
attachiment to haeyesters and reapers to remwove tho out graln (rom
the platform, and deposit It in gavels upon the ground, The novel-
ties nre maloly lmprovements (n construotion, requiring the ald of

drawings for thelr proper desoription,

IMPROVED PORTABLE FENOE,

Lovi Chipman, Vermont, I1L,—This s mainly an fmproyed feoce
post, which may be quickly set up and tuken down, and which re-
quires nelther nails, keys, woedges, piny, nor bolts for connecting
the panels thereto, It 18 formed of inelined bary, o notohed sill and
orossbur, made in two parts, and an upright bar, With this are
combined the projecting euds of the borizontal burs of two udjn-
cent pancls, placed at an angle with ench other.

IMPROVED BCRAPER ATTACHMENT FOR FLOWS,

Eugene Sloseon, Morrls, IL—The scruper plutes have nrms which
are pivoted to the standards. The ends of the arms are fustoned
by wooden pins strong enough to withstand the draft steain under
ordinary elrcumstances, but which, should the scrnpers strike an
obstruction, will break and allow tho sernpers to swing baek, The
pitch of the scrapers 18 adjusted by wedpes, and there aro other
useful and novel improvements in construction.

IMPROVED CULTIVATOR.

Thomns J, Montgomery and George W. Montgomery, Winchoes-
ter, Tenn,—The standards are curved outward to briog the plows
at the proper distance apart, and then downward, and their lower
parts are curved forward to form seuts for the plows. Thorels a
new arrangement of braces attached to the stundard for sustaining
the draft strain, and & bar is provided which acts as a guard to
keep the machine erect and cause It to run steady and smooth, and
18 a gage to regulate the depth to which the plows muy enter the
ground.

IMPROVED CHURN,

John T. Brown, Morrisville, and J, W. Colbert, Fredricksburg,
Va.—The invention consists of a churn wherela there are two dash-
ers revolved In opposite directions, to produce conflicting currents;
algo a bearing plate between the cover and an inner shoulder of
the churn body, the same being arranged 8o as to forn both & bear-
ing for the dasher shafts and a guard against the exudation of the
milk or cream: also a collocation of mechanism with cover, 8o a8
to make a gingle detachable plece.

IMPROVED PLOW.

Henry D. Straight, Denmarxk, Iowa.—This plow is 20 constructed
that the depth at which it works in the ground may be controlled
entirely by the handles. The landside part of the mold board s
bent forward to serve as a colter to cut the soll, Instead of tearing
the same, as is ordinarily the case.

IMPROVED PORTABLE FENCE,

Tilmon A. H. Cameron, Petra, Mo.—The panels of the picke
fence are formed by inserting and securing the pickets in boles in
the top and bottom rails. The adjacent ends of the top and bottom
ralls of the contiguous panels are overlapped, and through them
are passed round pickets, which bave heads formed upon their
upper ends to prevent them from dropping through the said ralls.
The panels are supported away from the ground by the deviee, in
which a notched gill receives the bottom rail of the panel, and the
ends of which are secured to braces. The fence Is easily leveled
upon inclined or uneven ground.

IMPROVED CHURN.

Robert M. Neal, Belle Plaine, Kan.—The object here is to throw
the milk into violent agitation, 20 as to bring the butter in & very
short time. This is effected by using both a dasher moving up and
down, and beaters revolving In opposite directions, the whole ope-
rated by novel and simple mechanism.

NEW HOUSEHOLD ARTICLES,

IMPROVED NURSERY CHAIR.

Lewis P. Lawrence, Port Morris, N, J. —This s an Ingenious arti-
cle of furmture, o constructed that it may be arranged for use ss
a child's high chalr, as & low chair and table, as a low rocking chair
and as u low stationary chair.

IMPROVED WASH TUB STAND, CLOTHES HOLDER, AND IRON
ING BOARD,

John J. White, Norfolk, Va.—This invention consists in construct-
ing a hollow atand so that it may receive the soiled clothes, hold the
wash tubs, and support the ironing board; alsoin providing oOppo~
site Inwardly inclined ledges to recelve the wash tubs as well g8
bottom sections, and to suswuin the froning board; also in novel

means for holding the bottom sections of the stand in a secure and
stable position.

IMPFROVED TABLE LEAF SUPPORT.

Ell J. Wolfrom, Washiogton, Ohlo.—The invention relstes to
modes of supporting hinged table leayves, and consists in =0 dolng
it that the support will be nutomatically thrown into true bracing
position by the uct of raising the leaf, and, at the same time, effec-
tvely locked against the possivility of displacement.

IMPROVED WASHING MACHINE.

Thomas H. Peavey, Epworth, lowa.—The essential feature here is
a contrivance of the appamtus for workiog & swinging washer in &
box-ahlpgd tub, 50 that the projecting portions msy be readily ge-
tuched and stowed away. A table top may be put on the top of the
tub, and thus the macbine may be utilized for a table when not
required for washing,

IMPROVED KNOB LATCH.
Willlam W. Gardiner, New York city.—This lock 1s 50 constructed

that the key may be inserted through the knob and spindle that
operatoe the cateh bolt,

IMPROVED MEAT RADIATOR.

Emorson O, Angoll, Noew York city.—~This s a combination of
tubes, rising from a continuously open dreaft tlue, that has & valve
near onch end, provided with valves just above said flue, and above
those valves conneoted by cross pipes, so that all the Hues will
cmpty Into a continuous tube, belng thus easily cleaned, and u di-
reat or Indirect draft belng secured. The inveotion presents a
large radiating surfuce, while tending to economize fuel,

IMPROVED FOOT-WARMING STOVE.

Bdwards A, Reod, Oliver Springs, Tenn.—The invention relates to
providing the outer box of the foor stove with braces for support-
ing tho chimney, and formiog o handle by which to oArry the same.
Tho furnace may be withdrawn by a handle from the casing, and

used In dotached state for cooking purposes, which miy be of con-
siderable ndvantagoe o travellng,

IMPROVED CANDLESTICK.

Philipp Sobaublo and Louis Dohw, Ellsabethport, N, J,—This
connlsts of n collod wice fixed upon a suitablo buse to serve for the
tubo of tho ordinary candlestick. The upper end tormivates (o o
hook for hunglng It up readily, and there Is a cup for the bottom
of tho candle, with u stem projecting out from it through the spaoe
botweon tho coll, to ralse and lower the oup by sorewing It up und
down, nnd to serve for a handlo for carrying the candlestiok nbout,

IMPROVED IRONING TABLE,
Jicob Closs, Deoatur, Tnd.—This is a new ironing hoird, #0 con~

atruoted that [t mny be readily attached to an ordiuary , and
provided with a small board, which may be swuny ov:n.:h'mnmi

board und soourod for use, and swung back out of tho way whey
not required,
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L nuh‘:l:k Jocomotive engineers, iremen
and others. It explaine the theory, constraction, and
working of Jocomotive engines. €3 pp.. B0 engravings.

Cateoblsm of the Locomotive will be malled
.‘:wumu-. hl..:l by the ** Hallresd
Gasette," T Neosdway, New Y

Raployers of Labor In every Line—A ohes nnd
perfect pay oystem. r.;...u.m—u.-..l'm-
W. N, Gray, Hamiltos, O,

$1.00 foe any hand sswmill equal to A. I
Coba's, 197 Water 8t,, Xew York.

*=Priction Hotstiog and Mining Bogines—J. 8
Mundy, 7 IR, Ave,, Xowark, N.J.

Baldwin's Gear Cutter for sale cheap for onshy,
Addross W, B, Lewis, Cleveland, Olilo, 3G

Hamilton Rubber Works, Trenton, N. J . Manu~
facturers of tn:n-ntl Hose, and any sise, alwo Delt-
ng, m.o-m-n.um»-muunw
use, Send for price list, e s

Responsible partios who make, On 1o, .
u*do-mw..ur:- A.C.Burgner, Charioston, L1

Castings Jow pressure beam Engloe, about
T, i-od':uun.u&e- P.0., Box M7, Albany N. V.

Canadian Patent on a Life-Preserving Stool, for
e choap. ll.l.lul.ss..lulvu..bm-on.ld.

panies engaged in casting * oast steol” may

M‘ d b ln” -l their . of
mwmoqumsmw.m‘.' ookt

vellng Crace at half prico—8 tuns NIt wit
&nmnm,um«u:u. 05, £, 0, b, cars,
Mitehell, M0 York Ave.. Philladeiphis, Pa.

Wanted—The address of parties who manufac-
ture machinery for making paper palp from wood. .
H. Frary, Joneavilie, VI,

and
strengeh, and sppesrance as Whole-Pulleys and Whole-
Collars. Yocom & Son, Drinker St., below Wi North
Second St , Philedelphils, Pa.

For Best Dand and Scroll Saws, Universal Wood
Workers, Planing and Matehing Machines, address Ben-
tel, Margedant & Co., Hamliton, Ohlo.

Patent for Sale, on royalty—Road Engine. A
valuable Machine for hill grading ss well as on level.
Address J, Heory Hange, Edwardsville, 11,

Family Knitting Machines—Alfred L. Lincoln,
Enox P.O., Pa., wishes the bost kind made.

Test Spoed Indioator. Mail $2. Write for dis-
count to Agents, Samuel Harrls, Lind Block, Chicago.

For Sale or to Let on Royalty—Patent Oiler.
Address George F. Dutton, Farmington Falls, Matne,

Sure Cure for Slipping Belts—Sutton’s Patent
Palley Cover is warmanted to double the power of any
pulley. Circulars Free, Agents Wanted, John W.
Sutton, ¥ Liverty 8t , New York.

Patent for Salo—A Water Wheel two inches in
diameter, In a case three (3) by five (5) inches, for run-
ning Sewing Machines, &c., using very little water.
Larger sizes can be hullt, Address C. H, Sturgos, Sar~
wtogs Springs, N. Y.

For Sale—35 in.x1644 ft. Lathe, $400; 81 1n.x10 ft.
Lathe, $300; 18) {n . x1? ft, Lathe $250; 15 in.x8 ft. Latho
& Chack, $175; 9 f1, Planer, $425; 6 ft. Planer, $330; Pro-
filing Machine, $3530. Shearman, 4 Cortlandt St., N, ¥,

Small Launch Bogloe, 8 ln.x8)4 in. Link Motion,
cheapforcash. H.R,S{liman, 100 Smith st.,Brook)'n N.X.

M'I"rs of Shafting, Palleysand Hangers, address,
‘with lowest price list, the Dueber Watch Case Manufac-
turing Co,, Claclunatl, O,

Walrus Leather and Walrus Leather Wheels for
pollshing, Greene, Tweed & Co., 18 Park ¥lace, N, Y.

Wanted—A good 24 hand Steam Eogine, Cylin-
dor 18 In, x5 o, ; Band Wheel, 12 or 13 ft.x% in. face.
Address, with full particulars, N. W. Robinson, P.O.
Box 715, Burlington, Ve,

Meter and Yard Comparing Rods, Meter Sticks,
and Meter Beales of every description, at Keuffel &
Ewer's, 111 Fulton St,, New York.

Parties about to build, write Pagsley, 8 Gold St.,
N.Y . for price Wheelbarrows, Picks, Shovels Sandscreens.

300 new and second hand macbines of every de-
scription for sale st low prices. Send stamp for our List
No.5, Just printed, fully describing esch il
Just what you want. Don't buy until you 100k over our
Ust. B, C, Forsalth & Co., Manchester, N, H,

“ Abbe" Bolt Forgiog Machines and “ Palmer "
Power Hammers & specialty. Send for deseriptive lists
'llh.reduud prices, 8. C. Forsaith & Co,, Manches-
ter, N. H.,

Gus and Water Pipe, Wrought Iron. Send for
prices Lo Balley, Farreli & Co., Pittsburgh, Pa.

Best light Portable Eogine out, at Novelty
Works, Corry, Pa. Bend for Circular,

Blake's Delt Btuds are the best fastening for Lea-
ther or Bubber Belts, Greene, Tweed & Co., 18 Park
Flace, New York.

Boult's Paneling, Moulding and Dovetalling Ma-
chine 1a 8 complete o'uau Bend lwpunpmou::um-
ple of work, B. C. Mach'y Co., Battle Creek, Mica,

Patent Boroll and Band Saws, best and chea

n;u. Cordesman, Kgan & Co,, Clncinnatl, Ohto, P
ur new catalogue of drawing muatorials will be
sent on recelpt of We, Add, Kenu:‘fc Kwser, N:w York,

The Original Bkinoer Portabl -
proved), 2w B H.P. L. G. Skioner, s:la.llz'.r’no an

Bhingles and Heading Ba wing Mao! b -
vertisement of Trevor & Co..boe':r.pun. r?.'?'? seead

Beeds & Implements ~200 [lustrations—Just out.
Malied on receipt 2 Sc, stamps. A, B, Cohu.{v:.w‘:‘(xu
B, New York, :

“Wrinkles and Recipes” 18 the bost practical
Handnook for Mechanics and Kogt *. Hundreds of
Yaluable trade suggestions, propared expressly by cele.
brated experts and by eorrespondents of the * Belentine
Awmeriean,'' 20 pages, Elegantly bound and (los-
brated, A splendid Curistmes gift for workmen and
spprentioes, Malled, post pata, for 81,80, Address ",
N. Muon, Pablisber, P 0, Box 772, New York olvy,
Solid EmeryVuloanite Wheels—The Original
Emery Wheel-other kinds Lmitations and u':l:‘nw. B&I!‘d
fon~-Our name ls stamped (n rull on all our bost Btand-
ard Beltiog, Psckiog, and Hoe, Buy that only, The
pest s the cueapest. New York Belting and Packing
Company, ¥l and 3 Park Bow. New Yurk,

Btoel Castings, from one Ib, to five thousand Ibe.
favalaable fOF streogtt and darsbility, Clreulars free
Pittaborgt Bteel Caatlng Co., Pittsbargh, s,

Scientific

and P [ilne
For best bu-.ndmmm'rooi.-k"
For

& Willlams, cor, of Fiymouth and Jay, Brooklyn
Solla W' t-iron Beams, otc., sce adver-
dsement. Address Unton lrom Mills, Pittsourgh, Pa..
for INhogTapd , &c
otohikiss & Ball, Meriden, Conn., Foundrymen
n.ll'whn ofliolc'l wetal, Fine Gray Iron Castings
to order, Job work solletted,
Amerioan Motaline Co., 81 Warren 8t, N.¥. Oity.
For Solid Bmory Whoeels and Maochinery, send to
e Unlon Stone Co., Boston, Mase., for circular,
Mydraulic Prosses and J now and second
. Lathes sng Machinery for Poliehing and Bufing
sotals, K. Lyon, 430 Grand Streot, Xow York.
Spinning Rings of & SBuperior Quality —Whitine-
vilie Spinning Hing Co.. Wi?;uvlnc. Mass,
Por best Bolt Cutter, at greatly reduced prices,
sidress B, B. frown & Co., Newiiaven Conn.

Diamond Tools—J. Dickinson, 84 Nassau 8t., N.Y.

Temples and Olicans. Dmper, Hopedale, Mass,

Pook’s Patent Drop Pross. Still the best in use,
Address Milo Peck, Now Haven, Conn,

AJl Pruit-oan Tools, Ferraoute W'ks, Bridgeton,N.J.

°
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E.J. T. will find directions for painting
tin roofs on p. 202, vol. 8. —G. D, can remove col-
ored writing ink from paper by the process given
on p. 410, vol. 2. Water may be purified by the
process given on p. 357, vol. 33,8, H. will find a
desoription of a process for canning green corn
on p. 24, yol. B.~G. G. M. P, will find a descrip-
tion of a traciog machine (pantagrapb) on p. 179,
vol. 28, —W. R. will find directions for using the
lactometer on p. 208, vol, 81.—C. 0. R.'s device for
Improving & vertical boller is not neow.—W. E. 8,
should nddreas Seth Green, Bsq,, Rochester, N. Y.,
#s to trout calture.~J. A.G. can ebonize wood by
the process degcribed on p. &), vol. 33. Shirts may
be highly finished by the method described on p.
213, vol. 3t.—H. P. 8. will find directions forsilver-
plating without a battery on p. 399, vol. SL—W.
F. R is informed that the sparks from a leather
belt in motion are electricity. See p. 10, vol. 34—
C. M. will find & recipe for filling for wood on p.
315, vol. 30.—P. B. T., G. M. G, 8. H. W.J.K,,
B. L., and H. T., who ask us to recommend books
on industrial and sclentific subjeets,should address
the booksellers who advertise in our columns all,
of whom are trustworthy firms, for catalogues,
(1) J. L. W.says: If we use a plain iron
pipe in drive wells, in some localities, it will run
into holes in about one year ; in others it will iast
a little longer. Why does the pipe not wear out
sooner then the pipe 8 or 10 yearsago? A. The
new pipe may be driven through dissimilar strata
of earth, and thus subjected to different condl
tions from the old; or the old may have holes in
it also, but the rust and compact earth around it
close them so that they do not show, Rubber
conted pipe Is now used for gas when lald in the
ground, and might be serviceable for drive pipe.

(2)J. E. M, asks: Will it do to cement on
soft sand walls in a clstern? A, Dig your cistern
in a circular form and cut the sides as true and
smooth as you can: put on the cement all in one
coat about one inch thick, and floatitdownto a
very smooth surface.

(8) E. A. V. says: A refrigerator is built
of brick. It {34 feet square, and 5 feet 8 inches
high inside. The wall {s 10 inches thick, haviog
a hollow space of 2 inches wide in the wall. It is
cemented on the inside. The room has no ventl
lation, and the ice melts very fast. How can it be
made to work? A. The heat {s most probably de-
rived from the earth at the bottom of the refrig-
erator, and through the brick wall, where the iso-
lation is not perfect. A wooden lining set off from
the wall 2 or 3 inches, and up from the bottom the
same, and a little ventilation, would most likely
improve it.

(4)S.& P. M., Co. says: In the manufac-
ture of artificial stone from Portland cement, we
use wooden molds and coat them with shellac var-
nish; but it becomes soft in 4 short time, Is there
anythigg that we can cont them with that will be-
come hard and resist the action of the cement?
A. Glycerin is sometimes used for plaster molds,
but more usually a mixture of lard and oll.

(5) F. N. R, says: Please tell me how 1
can make a good galvanic battery without many
cups. A. Geta glass jar, and at the bottom of it
place a circular picce of copper to which a gutta-
percha-covered wire has previously been attached.
Let the wire be long enough to extend five or six
inches out of the Jar. Fill the latter, about two
thirds full, with water, In which a quarter of a
pound of zine sulpbate may be dissolved. Thon
suspend a pleco of zine In the Jur so that its up-
per surface I8 Just below the level of the water.
When this has been done, drop orystals of copper
sulphate (blue vitelol) in the Jar, taking care that
none remains on the zine, About half a pound
will oe enough to start the battery; more may be
added from time to time as needed, but care must
be taken that the blue does not extend quite up
to the zine. A wire leading from the zine and the
one from the copper form the poles. Thenumber
of cells required for any glven case, as well ny
their arrangement, will depend upon the work to
be done,

(6) J. B, asks: Can shollac be dissolved in
sulphuric ether by heat? A, No, It can be Qis-

solved by the alkalies nod by aqueous solutions of
bornx,

(7) H. 8, J.says: 1. Pleaso give me the
value of parafin as un losulstor, counting shellao
08 1,000. A. We do not recollect ever having seen
A statement of the relative values, but believe
that paraffin stunds a very little below shellac as

an insulator. 2. In the chloride of silver battery
desoribed on p. 300, vol, 83, do you wean that each
oell Is equal to 103 of Danlell's? A. Yes 3. How

American,

many oells of this battery would be nocessary to
produce a powerful electrio light? A, That de-
pends upon the resistance of the battery, which,
wo bellove, Is high; consequently the number of
oolls would be considerable. We have, however,
never experimented with it

(8) B. W. asks: Is there an equal amount
of fortilizing material In old dry bones and
In groon ones 2 A. The difference Is in the loss of
nitrogonous compounds arising In the decomposi-
tion of the fatty and other matters. The percent-
age of phosphate of lime In tho Lwo oases is the
same.

(M T, K. asks: Do wire hair broshes make
the halr stiff and harsh? A, The exoemive use of
astiff brash should be avoided, as it irritates the
sonlp and promotes the formation of dandruff,
We have found that thorough cleansing of the
bair with tepld water and pure white Castile soap
(the soap belng completely romoved by rinsing
with pure water) once in two or throe weeks, und
thoroughly rubbing the scalp and roots of the bhalr
with hatr oll, will keep the head clean and tho hair
poft and freo from dandroff,

(10) J. A. G. saye: What can | use to pre-
vont the disintegmation of rubber hose? A Try
the following : Fiow the interior of the tube with
a solution of strong glue in water, and Inimedi.
ately afterwards with a strong solution of tannic
acld in water, India rubber is partially dissolved
by kerosone oil.

(11) A. B, asks: What is the reason of the
heat produced when lime sand water are mixed?
A. When two liquids or a solid and a liquid com-
bine to form a solid body, the aotion Is always nc-
companied by a considerable evolution of heat.
As migh: be expected, the contrary Is the case
when a solid passes into the liquid form, as in the
case of lce and salt. When caustic lime Is mixed
with about one hailf its weight of cold water, the
lime and the water combine to form a white dry
powder (which is the hydrate of lime),and the heat
that is evolved by the chemical combination is of-
ten sufticient to ignite gunpowder.

(12) C. P. says: In November last I was
traveling In the west, and the prairie fires had
spread over hundreds of square mliles, and the
ground was black. During the bright daylight,
the ground was continuously spread over with a
gossamer covering of spiders’ webs for miles and
miles. Whence came the multitude of insects that
spun the webs? A. The fire had been superficial
and would not bave destroyed the germs of vege-
tible and animal life concealed beneath the sur-
face.

(13) F. W. G. asks: What is the best
method of polishing hard rubber? A.Use pumice-
stone and rottenstone. Some varieties of hard
rubber goods are given a natural polish by the
presence n their composition of bodles similar to
asphaltum,

ow can I stain pearl to an color? A, We have
never hoard of this haviog been done.

(14) W, W. B. asks: How many lbs. of
marble does it take to make 100 cubic inches of
carbonioncid gas? A. About 200 grains,

(15) B. G. asks: 1. Please tell me the
smount of correction to be applied to an anerold
barometer for an altitude 6,000 feot nabove sea
level. We bhaye a mercurial barometer from
which to make the adjustment. A. The adjust-
ment i best made dicectly from the merourial
barometer itself. Graduate your anorold nocord-
ing to tho readings of the mercuriunl, or (by obser-
vation) make a table of comparntive values, 2,
Water boils here at some 11° below the tempera-
ture required at sea level. By the same rule,
should water freeze at a different temperature
than at sea level? A. The freezing point s not
displaced in any appreciable quantity.,

(16) A. B. says: Galvanized iron nails
throw the putty when the latter (8 made of lead.
Would a putty made of zine do better? A, Yes,
try it.

With what,oetter than with white lead paint,can
wood be couted to render It impregnable to wa-
ter? A. Fill the pores of the wood with a good
covering of ghellac varoish,

(17) B. V. P. asks: Is there any way to
avold the use of sulphuric or other nold In wire
drawing? A. The acid pickle may be omlitted,
but if so the tool is in danger of belng rapidly
corroded by the scale of oxide formed on tho sur-
faoce of the wire during the operation of anneal-
ing. Wash your wire immediately as It comes out
of tho pickle in alum water, and dry us quiokly as
possible, This method, If the acld used 18 free
from copper, will, In most cases, be all that s re-
quired, Another method 18 thav of noutralizing
any of the acld liguor that adhores to the wire
ufter removal from the plckle by moans of a
wenk lye, washing with water, and drylog quick-
ly. Tho wire should oot bo allowed 10 remaio,
while molst, in contact with the alr any longer
than possible. Sawdust may be used for wbsorb-
ing the molsture, but in some cases It will be
found advisable to employ good lume lnstead,

(18) J. W. L. asks: What cheap stuff can
[use to dye hemp or feathers to a deop red or
searlot color? A. Use aniline red.

(190) T. W, A. asks: Can you give me any
information in regard to the manufaoture of fllu-
mioating gus from fine sawdust? A. Very rich
luminating gas may be obtained from wood by
subjocting It to destructive distillation in retorts
similar to those employed in the produotion of
conl gns. It has been found neoccssary, however,
In order to convert the empyreumatio vapor that
first passes over (nto a permanent gus, Lo puss the
vapor through tubes beated to redness. The gas
thus obtalned contains a larger proportion of car-
vonloacld than coal gas, and consequently re-

qUires a larger pyroeatage of quicklime for the
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elimination of this impurity, It s, however, free
from sulphur and ammonia compounds. Wood
gas requices larger burnors than coal a2 beos s
of its greater specifio gravity. If this precaution
I8 not taken, the luminosity of the gas flame will
bo greatly reduoced,

(20) J. M. N, anks: What is the best way
of proteoting the fron bottom of an squarfum
from rust? A, Mastio varnish will answer the
purpose very well,

(21) 8. W. N. nsks: What is a good stove
polish 7 A, Thoe best stove polish Is the purest
graphite, ground very fine and mixed with a Hitle
alcobol or vinegar; the addition of other carbons-
ceous substanoes only Injures its polish and re-
fractory qualities. The plumbago now employed
Isin many cases adulternted with finely pulver-
fzed gns oarbon, which, although It resists high
femperatures, dotraots greatly from the polish,

(22) P. A. mays: If I have an inverted si-
phon, one end belng larger than the other, filled
with water and closed at each extremity with a
closely fitting piston,and a weight or pressure of 100
Ibs. be applied to the lurger end, what will be the
amount of pressure st the smallerend? If ap-
plied at the smaller end, what will be the pressuro
At tho larger end? A. The pressure per square
inch will be the same at each end of the tube, 50
that the total pressure will be in proportion to the
frea.

(23) H. B. asks: How can | make the mix
ture of clay that is used In the place of fire brick
for stoves? A. Fire clay Is & common article of
trade. When required for use, It is mixed with
with a little water, kneaded Into a thick dough,
and used at once. The clay Is sometimes mixed
with a little plaster of Paris, and alum water is
occasiopally employed in place of clear water.

(24) J. M. asks: Is there not a method by
which rock can be blasted by electricity 7 A. Not
by electricity alore, Gunpowder and gun cotton
can be fired by electilcity, and dynamite and nl-
tro-giycerin by & suitable percussion cap iguited
by an electric current.

(25) J. D. G. says: 1. I wish to warm reve.
‘ral chambers and a bath room. Is it practicable to
do It with 1 lach lron pipes of water, pussing
through 2 stoves with constant fire, water belog
supplied from a barrel Jon the second floor, pass-
irg down to stoves on first foor, thence up to the
chambers, and back to the barrel? A, Itcan be
made to work If properly set. The pipe In the
stove should be in & spiral cofl, the water from the
reservoir entering at the bottom and the warm
water passing out at the top; set the coll against
the lining of the fire chamber, and let the coal lle
in against it. The reservoir should be 4 or§ feet
higher than the highest part of the pipe, and the
pipe so set that the water will all drain back to
the lowest point at the stoyve, where a faucet
should be provided to discharge it when required.
A coll from the same pipe could be placed in &
second stove, providing regard is bad to discharg-
ing the same as above. The water in the reservolr
will becowe heated, and with proper pipes could
be supplied to the bath tub, etc. 2. What surface
of pipe would be needed in each 100 cubic feet of
space in therooms? A. One foot of radiating sur-
face to every 50 to 100 cubic feet of air, according
to the conditions of exposure to winds, ete.

(26) L. P. L. asks: What is best to prevent
sourness in mucllage made of gum arabicand wa-
ter? A. Try a fow drops of oil of cloves.

(27) A. 0. W. asks: 1. Does wind affect a
thermometer ? A, If the glass bulb of the ther-
mometer be perfoctly dry, its indications will be
the same whother the surrounding air is in motion
or atrest. Tho truth of this is very easily dem-
onstrated by experiment. If we moisten the bulb
of the thermometer, bowever, we shall find that
the temperature Indicated will be decidedly lower
when tho air is in motion than when at rest. The
difference (o the indications is dependent upon
the rapidity with which the water on the exterior
of the bulb {sevaporated. The analogy between
the human body and the wet bulb thermometer in
this respect is obvlous, 2. How much colder is it
at the surface of the earth than 5 feet above, in
thoshade? A. Practically the difference is very
slight, and the difference is by no means uniform.
3. How can [ make a rain gage? A. The cheapest
form of rain gage we kpow of is that composed
ofamdmwdbomqhm.mnwu&m
a perforated stopper, through which passes the
leg of a glass funnel, the mouth of which is of
known area. For one of the best forms of pulvi-
ometer, see p. 150,vol. 34,

(28) A, L. 8. asks: How can I make a good
liquid acid for soldering iron? A. Dissolve zinc
{n hydrochloric aold until {t will hold no more.

(20) B. asks: Is it possible for a lady to at-
tain proficiency In the arts of engraving, etching,
and carving without a master? A. There are
many artists of both sexes who, baviog patural
ability, have made great progress in these arts with
listle or no Instruction except what is gained from

(30) W. X. C. ssks: How can I wash print
er's rollers? A. When printiog Ink was mado
with burnt linseed ofl, as it should be, a littlo
press, and dried (nk could be removed with a Ut
turpestine. But the inks of the present day aro
many of them, made with mineral ofl: and caus

31) F.E.H. aska: What size of wire is best
for s magast 04 ok, core) 0 ngs small W E

right.

A. No. 18 copper wire will be found about
Ny
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(32) W. P. D. says: 1. What should th
mﬂmw’;uuau:qwum:

mator tube ? A, It ghould be the focal length of
the lons for paraliel light. 3. What should bo the
Jength of theslit? A. About ) of aninch. 4
Should the lens in the collimator tube be achro-
matio? A, Itis not esscatial: but the lens must
be free from spherical aberration.

(83) A. W.asks: Of what size and how far
from an objective, consisting of 3 plano-convex
lenses of %, inch focal length, should a diaphragm
be? A. t can only bo determined by trial
Some objectives do not require any diaphragm. %

(84) B. C. says: 1. I wish to make & magic
lantorn. Can you tell me the best size of lenses
1o use, both condensing and objective, to throw a
ploture on a screen from 10 to 30 feet away 7 A.
Use 414 ioch condensers with objective of 13 inch
aperture and 6 inches focal length. 2. What change
s made in the lenses to throw the piclure farther
away? A, Oaly a change of focus, The farther
away, the larger the pieture. 3. Do the burner
and the centers of the lenses require to be in line?
A. Certainly.

(35) J. C. W. asks: What has become of
.he Keely motor? Thoped that thore was some-
shing in it, as, allowiog for large exaggerations, I
1id not think it possible that Iawyers or men of
standing in society could or would suffer their
names to go forth to the world In connection with
a bumbug of such magaitude. What has become
of it? A. Echo answers: What?

(86) E. asks: Is it possible by the use of
prisms to so decompose or separate the prismatic
rays of light as to enable the photographber to take
pictures incolors?  Chromos were first made by
addiog one color at a time. Why may not the
rays of the camera be tinged by passing through
media of prismatic colors superimposed ou each
other ? Experiments in this direction will, I be-
Hleve, yet solve the problem which has =o long
bafed photograpbers, A. The difficulty in phe-
tographing colocs is not o the manner of lighting
the subject, but in the fact that the photographic
chemicals are insensitive to all colors except the
blue and violet.

(87) M. J_ M, says: I have a small stream
of water carrying about 20 cuble feet per minute,
m which [ can obtain a head of not over 2 feet.
Can 1 raise with such a head water enough for
family use, with an hydmulic mm, to the hight of
about 20 feet, say about 10 or 15 gallons per hour?
A. This should be done without difficalty.

‘What is the rule for setting thimble skeins on
axles? A. Perhapssome of our readers will give
this correspondent the benefit of their experi-
enoe.

(88) F. G. asks: 1. Is there any work in
the Eoglish language that gives formule for grind-
{ng and arrangiog the lenses In modern compound
microscopes ? A, “ The Mioroscope and its Reve-
Intions,"” by Dr. W. B.Carpenter, They are ground
like all other lenses, 2. Can I get optical glass,
woth crown and fint, of uniform refractive power,
whose Index of refraction bas already been ascer-
wined with sufficient accuracy on which to calcu-
late the ourves of lenses without testing each
plece separately? A. Wo do not think you can;
but you can get glass of known specific gravity,
which will enable you to form some idea of its
quality.

(39) B. L. H. says: Wo differ on ventila
tlon under the roof. One wanls to ventilate di-
rootly through from the gnble ends. I want venti-
lators o tho celling, construoted so that they can
bo closed when desired, with an escape out through
tho steeple. Which will be the best? A. Your
plun is tho best; but it is also necessary to have
openiogs near the tloor as & part of a good system
of ventilation, These should be srranged so as to
provent drafts as much us possible,

(40) E. L. H, asks: Are we to understand
that you are opposed to nrohed cellings for church-
es? Wonre bullding a churoh which is to be 60 x
70 foot x 85 feet, cellivg to be arched, having a
spring of 0 feet, nnd puneled, commencing at the
spriog of the arch., Tho ribs forming the panel
will bo 24 inches deep. It will require some 5 or 6
of these ribs to give the desired finish, forming
continuous panels from spring to spring of the
arch. Wo desire your opinion, A, It is true that
arohed oellings bave proved to be subject to echoes
more thau those of other forms, but this secms to
bo governed somewhat by the hight of celling, low
oolllngs boing apparently more subject to thom
than high ones. An arohed colling Is more objec-
tonnble still, on necount of ity tendency to thrust
out the glde walls and thus to causo a settiement,
This bhas ocourred In many onses where the but-
tromsos weore Insufliclent or entirely wantiog, and
where no tie rod or beam extended ncross tho
ohurch st the eaves,

(41) H. C. D, nuks: In making malleable
onst tron It is molted lo an alr furnsce, When It
s put log it is & gray cold blast charcoal iron, It
romuniog thore untl it ohnogos from gray to white,
Dooes it contaln more carbon when It s white than
whon It lsgray ? 1 think it does, for ir it remuainy
1o u Nttt too long It beoomoes stool, which wo can
tako to the bisoksmith's fire, and draw and tom-
per. A. The white contalns the least carbon,

(42) G. L. P, Jr, nsks: 1. Where can I got
information as to making models and patterns for
onsting small stoam oylinders and other articles?
A, Consult our advertising columns. 2. What
should be the lepgth nod breadth of ports, moeas-
uring on the oylinder face, of u oylinder, the boro
of whiol s 244 1nokes and the stroke 434 inches 7
A. Make your oylinder steam ports 3 long and A
Inoh wide, tho exbaust port M wide, and the
bridges batwoeen tho ports 4§ wide. 8.What should
be the siso of the slide valve for same oylinder?
A. Valve 3§ wide, with an exhaust port barely 34
noh wide,

(43) R. C. asks: At how many revolations
per minute can we run a grindstone 8 feet in di-
ameter with 8 inches face, with porfoot safoty?
A. You may run it safely at 300 revolutions per
minute,

(44) M. R. asks: 1. How old is tho earth ac-
cording to geology and astronomy 7 A, The age
of theearth cannot be fixed, as its proved anti-
quity Is o great that many cycles of agoes, more
or less, are of little consequence. 2. How long has
it been since man made his first appearanee on
the earth? A. No one knows. The answer to the
previous question applics to this one also,

If on asolid wheel, 4 teet in diameter, the point
balf tho way (or 1 foot) from the center travels
through only balf thespace in the same time that
A point furthermost from the centor does, Is there
not good reason to believe that there 18 a point in
tho center that does not move at all? A, There
Is In every rotatiog body, theoretically, & point of
0o rotatory motion. Butit Is a polnt, * without
Pparts or any magnitude.” -

# (45) H. H. A. says: I have & pump with 1}
Inch suction and 1 inch discbarge pipe. Ata very
low speed it works well; but with full head of
steam, it does not balf fll tho pump, and thumps
badly. Is the sucton pipe largeenough? A. No.
Mako it 2 inohes in diameter,

(46) W. F. S.asks: 1, Of what alloy ghall
I mako a lead wheel on which to polish out flint
glass stoppers? A, Uso old type metal. 2. How
will I prepare the rottenstone to use with it? A.
You bad better purchase it already prepared
The back numbers you ask for are out of print.

(47) A. asks: Please inform me of the rule
for determiniog the diameter of n wheel when
number of teeth and piteh are given. A, Malti-
ply thenumber of teeth by the pitoh on the piteh
line, and divide by 81418, The quotient is the di-
ameter at thoe pitch line.

(48) J. E. H. asks: How is it that telegrams
can be sent two ways over one wire at the same
vme? A. The instruments are so arranged that
tho current sent does not affect the receiviog in-
strument of the station sending. This is effected
in various ways. One of these consists in windiog
the magnots with double colls, the convolutions
of which are put on oppositely ; or the connections
are 5o made that the result amounts to the same
thing, One end of one coll s connected to the
Jdne wire: one end of the opposite ocoll, to the
ground, through a resistance equivalent to that of
the line; and the other ends of the colls are joined
together. The junction Is then connected to the
transmitting apparatus. When a current is sent
out it divides where the two colls meet, balf pass-
ing through one coil to the line, the other balf,
through the opposite coll and resistance, to
ground. As the half currents are oppositely di-
rected In the two colls, the action of one neutral-
{zos that of the other, and the iron cores remain
unpolarized. The balf current which goes to line
passes on to the recelving instrument at the dis-
tant station, and, if the key at that point is open,
goes through one coil of the Instrument, thus pro
duciog a signal. There may also be a time, in si-
multancous transmission, when the received half
current passes through both colls of the home in-
strument. It will be observed, bowever, that, for
such u case, the convolutions of the colls supple-
moent ench other; but at the same time, the cur-
rent must pass through the extra resistance,so that:
while the number of convolutions Is doubled, the
current is reduced one half by this added resist-
ance, and thus the effect remains as before.

(49) A. 1. says: Please give mea recipe for
making the black composition that ploture frame
moldings are coated with. It is afterwards easily
polished with a rubber to & jet black. A. Make
your frames of plaster of Parls mixed with thin
glue water. When dry, cover them with size and
lampblack, and varnish with the following compo-
gition: Boil turpentine until it becomes black,
and spriukle on it 3 parts amber In fine powder to
1 turpentine, When the amber {8 melted, add some
sarcocolln and morespirit of turpentine, and stir
tho whole. Btrain the mixture, mix with ivory
blnck, apply in a hot room to the plaster frames,
and place in & heated oven, Two or three coats
will be necessary,

(50) G. P. 8. says: I havea zinc and carbon
battery, the carbon plates of which are supported
by copper copnections.  Ifind that the acld crecps
up on theso connections and corrodes them, What
cnn 1 use to prevent the corroslon? A, The best
plan 18 to deposit copper on the end of the carbon
and thon golder & wire to tho depoult,  First heat
the ond of thecarbon and touch the part Just be-
yond whore the copper Is Lo oxtend (nbout half an
{noh from the end) with a ploce of paraflin, taking
care it doos not run up the part Lo be deposited on;
ghould it do so, however, it may be driven ofr bya
strong heat. When cold, out n fow soores In the
surface to give n hold to the copper, and drill a
nole through, In which fx firmly a copper wire
projecting on each side. With a warm fronsproad
u good Nlm of purafin from the lne of intended
eopporing us far down tho earbon ws tho part to
be fmmersed o the Hguld of the battery when
working, Conneot s wire to tho onrbon by asorow
olamp, and lonsert in 4 coppor solution, armogiog
ut et for a quick deposit, Whon s good deposit
s made, Arill o fow holes right through copper and
oarbon, sonk In water to remove any absorbed
copper salt, and dry it thoroughly. Now tin the
part to which the connecting wire Is to be soldered
and stand the carbon with (ts coppered ond in
melted paraflin till its upper part Is woll satursted,
When the connection s soldored, n couting of par-
alin may be sproad with an lron over the copper
wod all parts of the carbon not Intended to be aot-
od on by the liquid,

(51)J, M. W.sayas: 1. It is universally ac-
coptod that a current of eleotriolty on a wire is
only complete when the metallio clreult Is com-

plote, and that o wire of 400 milos ln length in re-

ality is 400 milos of electricity. What becomes of
the ocharge when the circult is broken? Does it re-
turn to the battery and replace {tself as before
startiog out upon Its Journey ? This does not
scem possible when we consider the amount of
surface in both battery nnd wire. For Instance,
the surface of 400 miles of wire exooeds many times
that of a battery consisting of 200 colls of gravity.
What becomes of all this amount of force? A,
The current olroulates only when the ciroult is
complete ; but it s not esrentinl that the latter
should be metallio. If the cireult Is interrupted,
when Insulation s perfect, the conductor on each
sido of the break nssumes a charge proportionate
In magoitude to Its surface, and ita potontial is
equal to that of the battery.

(52) 8, nsks: Is there In existenco a white
cement for outside bullding purposes capable of
standiog the woathor? A, Portland cement is prob-
ably the lghtest : It Is advertised (o our columns.
Ordioary hydmulic ccement will make o light
stucco by using white sand or a good lime pasto
with It. The lime paste may equal In volume the
cement paste,

(63) H.C. N. mayn: I pend you the follow-
ing simple method of ascertaining the sides of
somo Insoribed figures. Its simplicity will recom-
mend It to your readers. Set off the radiug, D C;

then from center, A, at distance, A C, cut off

A H equal to A C. Draw C D through H.
The rost explains itself. A 'C ls the side of an in-
soribed trigon, C D is the side of a square, D E
the side of a hexagon, A I theside of a heptagon,
O E the sido of an octagon, D B the side of a do-
decagon.

(54) J. M. W._gays: 1. There are 9 or 10
wires feeding from two Callaud batteries; both
tako earth from same ground wire. If we adjust
closely, wo get a cross from either of the § wires.
We did not bave this trouble on same wire with
an acid battery. Isthisa feature of the Callaud,
or is the defect at the point of junction with the
ground wire, or is it in the ground wire wholly?
A. No. The ground wire may be faulty: but it is
more probable that defective insulation is the
cause of the phenpomenon. 2. Working a wire 400
miles fo length, will it improve its working condi_
tion to use condensersat each terminus? A, No.

(55) J. M. W. asks: 1. Is the conductivity
of a wire altered by expansion and contraction
other than by tightening the conneotions at time of
contrncting? A.As the temperature rises,the con-
ductivity becomes less. 2. In speaking of low and
high resistance, is the term low used to designate
resistance from 1 upwards, and high resistance the
amount of {pterference it is capable of overcoms-
fog? A. Low and high resistance are relative
terms ; 1,000 ohms would be called exceediogly
low resistance if it referred to the losulation of
a mile of telegmph wire. 3. Common line relays
are mensured and marked lke this: 75 ohms, 100
ohmse, 130 ohms, e¢te, Is the one of 180 preferable
to the others for intensity of atteaction, and more
suitablo for general uge? A, It would be more
sultable for average telegraph loes; but these
mutters depend altogether upon the cirouit o
which the Instruments are to be used. 4 I havean
battery constructed as follows: The glass ocll a3
{nohes In diameter and about 4 or S Inches high.
In the bottom of this, I place s plece of east Iron,
and suspend a disk of copper, both conneoted with
Insulated wire, I then 6ill up the cell with a strong
solution of lye from wood and conl nshes, 1 get n
protty good gurrent from it Isit of uny value?
A, Very little,

(50) G, C. N, nsks: Ploase tell me of some
harmless substance by which lght brown hale can
be changod to a golden color, A, A dilute solu-
tion of chlor-nitric acld (agua regia) applied as a
halr wash will effect this, A similar preparmtion
of poroxide of hydrogen may also be omployed,
But wo caunot recommend the use of either, Any
one who knows of o botter rocipe will plonse
send 1t to box 778, New York olty,

MINERALS, RTO.—8pecimens have been re
colved from the following correspondents, anc
oxamined, with the results stated

L, B, D~The explogion was most probably
oaused by marsh gas or light oarburettod hydro-
goen. This gas likewise forms the ohlef part of
fire damp,. O, W. G, —It consists of oxide of iron,
nlumiog, and silex, For anti-inorustators, see our
advortisiog columns. —8, F, 8.1t Is yollow and
blue olay. You might, with profit, soo how It will
stand heat.—D. T, G.—~No. 1 conslsts mostly of
sllox, sllfonte of aluming, and oarbonnte of Hme,
nothing to rendor it more valuable than any com-
mon eurth, No, 2isa floe white olay, romarkable
for its small porcontago of combined wator, Try
ita capabilitios in the way of absorbing grouso
stains, drying up and disinfecting foul places, and
similar uses. No, 818 Insplssated bitumen, You

ought to be able to make use of It [n mAnner prog

posed. No, 4 is rather doubtful. It contains &
gmall percentage of oxide of fron. No. 5. The
magnetite will all be swept out by & magnet, and
tho rest are quartz graips and byaciotbs.—The
spider from Jacksonville, Fla., bes been banded to
a distinguished entomologist for examination.—
M . P.C~Itiscellnlold. See p. 23, vol. &,

W. A F.arkn: Will some one give a plan
for straightening wire, from No. 18 o No.87—F.
A.R. asks: How can [ calculate the number of
bushels of shelled corn contained in a crib of any
certaln wize, the corn belog on the cob 7 -G, M. Jr.
asks : How can | make Cologne spirit?—J. W. B.
nsks: How can Iput a fine black finish on gun
work?—J, O, W, maks: How large a cube can beo
cut out of a ball 12 inches In diameter?—W. J.
gays: I am about to consiruct s flouriog mill.
Will some one tell me the size and length of reel,
and number of cloth, which will make the most
morchantable flour?—L. M. H. asks: Would lin
wood do for buflding & boat 20 feet long? o

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN &c-
knowledges, with much plessure, the receipt of
original papers and contributions upon the follow-
‘ng subjects :

On Cheap Postage. By C.E. H,

Oa Superseding Steam. By H. C. D.

On the Post Office Department. By J.

On Explosives. By J.N. K.

On Frost and Waste Heat. By T.P.

On Creeping Rails. By L. D. W.

On a Blowpipe. By C. H. H.

On Bone Black., By F. L. B,

On Steam Domes, By T. H.

On the Yearsof the Planets. By J. H.

On Elecotric Organs. By T. G.

Also Inquiries and answers from the following :
AK.~A. C~A W ~K.8.D.~E.H. C.~G.C.PJr
LEM~B F.G-A.B.P—L.C.—J. 8.1 IR,
—d LS. 8. T ~). W.G.—A,. L~W.8 D ~D R~
M. W.~M, MeD.~-H. F, G-E. R, G- J.—~
oo Wo

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to appear
thould ropeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published here. All such questions, when Initials
oaly are given, are thrown Into toe waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure In answering briefly
by mall, If the writer's address s given.

Hundreds of inquiries analogous to the followiog
are sent: “ Who sells machinery for making flour
sacks, and paper bag machines? Who sells mete-
orological Instruments? Who makes large welght
power machines? Who makes an artificial hand,
which a disabled man can attach to the stump of
his fore arm, so as to carry palls, etc. 7 All such
personal inquiries are printed, as will be observed,
m the colump of “ Business and Personal,” which
is specially set apart for that purpose, subject to
the charge mentioned at the bead of that column.
Almost any desired Information can (o this way
be expeditiously obtained.

[OFFICIAL.)
INDEX OF INVENTIONS

FOR WHION
Letters Patont of the United States weore

Granted In the Week Ending

March 7. 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are nunod__p:upu.l

Alarm, burglar, J. H., THOID .« covvrnenrsrs sernnns 174,94
Alarm, olreult aloser, 8. 8. Applegate........
Anltmal weaniog bit, A, & A, J. Bartlet, Jr.
Apples, eto,, paring., J. L. Furey. oo
Auger, earth, J. H. Lippincott, ..
Dag holder, I, C0le, .. .oocoiviininie
Bale band tightener,J, L, Sheppard. ... .
Barrol-palnting machine, M, P, Carpenter. .
Rase balls, manufacture of, W. Fletoher,....
Bedatead sofa, F. A, Hopper... ...

Nelt astenlng, T. D, Brady, .
Bliind stop, G. W, Nlssen. . oooonne vee TII08

Boat knoes, sockel for, D, Trae oo voine RN

Boats, construotion of, G, W, Schermerhorn, ., 174,552

Botler, steam wash, J. T, Brown. , .ooiviiarisiinins 11440

Boller, water tube steam MeKalged al...., e W2

Bolting apparatus, J, Tarner. ... oo o 1T

Noot and aboe heel stiffoner, G, W. Day, o 1T

Boot Jnek, G, W, PHenix. . coviiririnsnnes P S

Boots, stand for biacking, E. M, Sammis., ... ... 14,00

BOttlo mold, B, Garwood. . ..oovvriviarstrsns e 1NN

Pottle stopper, G, Johuson ., N o 1AM

Novguet holder, J, A, Nurdle......... e 1T0.554

Nridge plor, 8, MIls, .. cooiiir ooe e TS

Uetages, construotion of, T, O, Fidler, N )
Drldie big, ¥, Cmne LRL )

Neonstug machine, D, Hoalon, . .oo coues senrnnns 1158

Brvuah bindar, I W, Parke. ... v AT0 500

okots, protecting, J. Dousfield, LA

Puekle, W, Doylo. ... coiiessnness aee 174,408 .
Wuekle, tug, Darr & Bowma oo 1T

Buokle, trage, J. Thornton,...... won 1T 00

Nugky seat fastenar, O, 8, Gartoo, e T3

Hung holo spout, O, F, Wilson. .., L

oo 101D
o 1T
o 1
o 1T %0
oo 1T
o 1T AN
o 1
o 150,008

Burnor, ges, A, Barbarin oo, vee 134,080
Cancelling deviee, i, MeDougall, oo NI
Oarbmke, W, L, Hofecker. ... ... AR IR

o 1T
. 10

Car brake, d. Homer... ...
Carcoupiing, 8. Hennlek...
Car araw bar, J, D, Rhodes,, - o 1T
Car hoater and vontilator, &, E. Hargreaves, ..., 174,008
Car merohandishog, A, B, Burbans, .. ... 170,00

Cars,streot,. Btephenson (r) 6,955,0,080.0, 067 6,988, 4,080
COar truok, O, T, Jeftries.,...... ssaath MRLIN
Car vontilation, G, W, Mayoard..,.... o ANSe
Cars, traustorring goods to and from, W I Elltot 114,07
Carriage, oblld's, J. Walker ......ooivis ceens ATLMOT
Carriage top, landan, I, Lines,........ SRR LN
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Cotfen roaster, C. L, MATL cooveriiein sniin
Vompound, cleanstng, M. N, Cross ...
Contectionery, slab for, .1, Mivem ...
Coolor, flald, G, Jr,, snd J. J. )llmy
Cop tube, J. Esex. oo
Cottan seraper, L. Il’v!lu v Aes
Uraeker tnaehine, W, 11, Palmer.. '
Cultnary vessol, B Momndlo e v
Culttvator, B, Packer, %
Cuitivator, A. Hadledgo. ... .. .
Curry camb, C. B, L, lolmes, oo o
Uurtalm Axtare,d. W Jobknson. oo -
Curves, ote., eutling regular, ¥, A ruum
Dok, G, A AIKIDAON. oiviinnnni seeEsany
Desk. school, J. W, Chillds

Doubletree socket, W_ ¥, Cuusn

Prawerpoll, W, N Woaden. ooovivniiins
Drills, tripod for rock, L. W, Coe coresnEvSs
Daater, wool, 3. E. Overseker.. -

Blevator and carrier, hay, M. C. Smith #t ol......
Elevator and convevor, J. A MeAnaity. ...,
Mievator, waler, J. Chenoweth .. ... ...

Eraser hoMer, ete., rabbor, 1. C, Benson.
Feather renovator, N, P.Chaney .. ...ooone
Feod cutter, T. J. and G M. Clark..........
Yence bard former, wire, Pooler and Jones,
Fonoeo, wire, W, D. Hunt (*) ...
Ferrotype piate, ete,, M. M, Heddan (r)
Fertllizer, G.J, Popplein. .. .....oooie.
Foot rest, E. B. Lovert . ... ......

Fruft, machine for ao-tu B A I.llllr
Fuel, composition for, F. Brown........
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~ REVERSIBLE
R HOISTING GINE

FOoR Al.l.l'lllrn!'.
¥ Cheap. stmple. duraby d efective 1
l.llmllt lmn M ' G OO, 18 rearT By, N Y

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all mﬂ:.na hm‘llr suhetances o
requ [v‘ L& Mo, any kind of
-.y,ll (ur\ DA DA and fur Cone TR, Ae
Address BLAKE CHUSHER CO .,
New Havon, Conn,

PMow, wheel 8. T. Adams
Plow, wheel, L, Coblll. ...,
Mulnto.“ut J. 7. w»nov
Press wat, ofl, Perkios & Paker |
Printing press, rotary, ¥, lm-c
Printing ratlway Uekets, B, Mesver, ..
Propelier, videating, L. Gogler. .
Pamp sod engioe, rotary, W. P, Matson
Pamp barrels to hasos, attaching, 6, IV Carteton 154,003
Pamp, stesm Jot, W, P Tosant .. ...oooniinn, . TN 0
Panoh, tobalar ositing, J. A, Smarte oo 1T,
Quildng frame, J. N, Shoetn Sy v AT
Rallway frog, K. B, Johnson, ... ....oo0vines vers 104,008
Raliwayw, sio,, sobwny tor, M, A, Bhiopard. ... 174,85
Ratlwnys, safoty, J. 0, Probins, oo 100,400
Range, T 0, Mareb, .. ..coooimmrerinns vernes 170N
Rectitylng eylinder, Hguor, 8. N, Ilulmn ........ 194,00
Retn holder, 1. W, Little, ., ... RS AP L A Db She 174,540
Rings, embossing, J, JOnnngs, ...oooviiiniienin s
Rapeway griper, W. Rppelahatmer .. . . ..., LN
Running goar, A, B, Wroth
Saddle, tiding, W. I, Croahy o Vit
Salls, reeling fore and aft, 8, © Inml vesnes 194,000
Sash fastoner, W, G, Cook. ... ..... . 1,4=

Hall-finfalied Movements,

Ko lnrruu sux, I8th of Febraary, 1¥s

R A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co , N Makiog uln
ln:lh-olln the hﬂrluu-d In the State wud forctreniar

Saah fastener.J, J, Dinean,, .. sevavssnsncovess 1064008
Sash tastoner, L. J. Bartl RPN vessvsses THO,O4
Sawmlll, etrendar, Rillott & MeCool,.......... 17,m
Saw, scroll, K, O, Waterman, .., P : . s
Saw set, & Smith, . . Eyoe 5588 154,090
Separator, graln, o. n. wmd .............. veons 136,008
Sewing machine bobhin winder, C, I,. Noe

l;mrr “FWPR P"'V. ACHINERY. - A chance
for business (o all the rlum or large towns, Now
----- is tne time to do it J 'l"u KWELL & CO
.,

NEW BOOKS.

Spons’ Engineers’' and Contractors’ llustrated
Book of Prices of Machines, Tools, Ironwork, and
Contractors’ Material, for %6, One large volume
Royal fvo, clo b, 83 0,

The Economy of Workshop Manipulation. A

logical method of learning Constructive Mechanies,
Arranged with Quoestions for the use of \pmculln
Engincers and Students. Dy J. Richards. Crown §vo,
cloth, 82,00,

Spons' Architects' nod Bullders' Pooket-Book

of Useful Memoranda and Prices for 1890, Thira ed!-
tlon, Mmo, cloth, $1.0,

** Descriptive Catalogue sent free on application

Shingle machine, M. Stewart, .
190,006 | Suirt, WoIf & Jackson, .. ..., )

1L

174 5

Btalre, slovator, and shaft, 8, Gray ...
Starching machine, L. Sternberger,
Stervescope, Pagiioghl & Ardito. .. ...
Stove, cooking, K. Bussoy (r)
Btove drum, Wanderer & Gllg, ...
Stove, mse-burniog, Carter & Dwyer (). o
:‘."':";.'l"m':?_"'“' "'“"" Honengren, .- LS| i, & F. N. Spon, 446 Broome Street, N. Y,
Saspender tastening, C, P, Olark. . This MUBIACHE produced by the use
Suspendors, A, AAMSOD................ of DYEw's BRARD ELIXIS.Withaut
Table and writing desk. 1), J. Stein. Wit full direcuons, pospasd, 3 cis. L.
Table, folding, G, B, Creary........

A.SMITH & CO., Agents, Pastine, Ill

Furpsce, rotary puddiing, E. A, Jones « al, Table, trontng, J. V. 8IX. ....0oiiviierninns T e e
Coxt for extiing blas. €. 8. Coon Tatlor's drafting apparatas, P, Roude!... % ANTED—A first class, (24 bard) mu 5 H.P,

gt Portable Engine, preferied on wheel nuo. A
Game counter. fl. Bryant......... Tank fller, sutomatic, A. Haerle.... .. ... - onosry Engloe and Boller from 15 to o Hoth
Gas. making, F. B. Eichtaam.. Teapot handle, J.A. Grafl . ........ ps aB0ul s F0od 8% hew 1n 91 mm{“ hedows
Gas apparatus, hydrocarbon, J. J. Oarderry... . 174,434 | Telegraphy, A. G. Bell... ., ol i U
Gas machine, T. G. Springer.........oco.evn LR 174,586 | Tether, §. L, Boyles.......

Gax, making, G. Olney .. ......ccens < .+ 174,500 | THIU coupling, W, M. Cornell.........conv.. o CHINES made and drilled to order, with .uyqulms
Gaslicers, sasvending, J. R, Shirley.. veves 194,502 | Thrashing machines, spike for, C, as: 33 number of boles or cut . the edge for screw, Spur
Gate, H. A. Webber............oovvuin ... 174,508 | Throat and langs, medicine for, K. Robrer........ 47 A Kay f,g; Peiserag of 167 uee, ot
Gate, automatic, J, L. Manloy voo 170,547 | Time and distance recorder, C. W, llmoM K ebvan makers' In Holes drilled In -lnunl e
Gate, flood, B. H. C. Rhes..,.. ... 174,441 | Tobaceo, label for plug, Liggett & Myers... gy number to the lnch. Special tools and

Glass. tempering. F. De La Dastle(r)
Graln dinder,C. B, Withington ..
Grapnel, self-acting, J. B, Toselll...
Gymnastic apparatus, H, C. Driggs..

Hammer, baah. C. E, WAN. ..oexr vuosorarenns BT

Hat body stretelitug machine, J. 8. Taylor....... 13

Toy. mochanioal; W, GHION: co..eeeisesoreenss e A8 care lolureaccnncy Patent Cutters for Teeth

¢ of Gear Wheels, which can be sharpened by grinding

Toy money box, J. D, Butler.... S 'w-olu ebmmng their form, kept ln stocg, Cutlars

Toy money box, H. W, Prout n oou this pun will Iut many times as 1ol u\hou
Y, box, H. UEYosieies seven ecomn om.'i lhumuno( ™

Trap. antmal, Barnett & Carpenter, . rﬂ M‘oﬂc with ¢ yir

Truss, P, Werum............ senes 0 'AC“UI.ITK !w el‘l‘;‘okn!'(r m‘. ”‘

Tublng, bending, R. Wright, . - : e

TUmbrells, J. . Onderdonx....... .. RON-FE Mdmf Otulln.ovgn s.‘nf(.ns fgsn
Valve and gear, piston, J. Whitney,. . "? o G, STAVES;
Valve, glode, D. McKensle. Jr... S Slag OAVGE LATHES for TURKING HAXDLES. Selé

»d H Sawl Io-
WRIVE, SRR B UYL . oo oo s voccossanernnsponash chineg, Adaress m OR & CO_, 1

13¢5 | Valves, thermostat, for controlling, H. B Randall 134,571 HOW MADE IN
Hatchway, self-operating, E. A. Hancrabam ... 173,522 | Vehicie sest fastening. J. H. Adame... .......... 176,488 10 HOURS from
Haycutter, G. M. Clark.... .ccovvviiis vovivinnne 154,452 | Velicle wheel, G. Leverich (r)........... . Cier, Molasses or Borghum , withow! using frugs
fHeat regulstor, ic. 0. P 195D » LLSAGE, springieid, Mase, Nume I\on'
Hisge, spring, G. D. Carzleton........... TSEEE | VIR, 3. WIEBE. .cocave sacnsv orssnansssssaning é
Boisting apparatos, ¥. Th 174,425 | Wagon, dumping, W. S. & W. P. Baboock........ w;m g ﬁ‘h%gm‘ P::.P’
Hook, safety, J. Thornton.... .. . .. . 134,55 | Wagonend gate, S. F. & E.K Adalr....... 5 .:::““" per
Hoops, cutting, H, Fowler.....oovvnenn oo 134,512 | Wagon end gate, W. H. Thomas.... .. ve CUC'X!A¥I INDY ?ronmox
Hoops, cutting locks in, L. 8. Hoyt.. <ere 134,591 | Washiog machine, J. J. Quinn ............ o SALE AN i‘w"’ Al
Horse power, H. Smith (F)e.vieeensereens v.. 698 | Wasbing machine, S. WHlame....... . ...oeeas ¥ ELL M*¥°G

Horses and cattle. feed for, H. H. Deach. ..
Horses, stopping. W. T. and J. B, Burton..
H shoe nalls, fnish H. A.Wills..

lnmhgnuhlne.e!mhr. W. H. Abel ...
Label for plug tobacco, Liggett and Myers

Lamp extingulaber, J. L. Shil
Lamp-lightiag device, ¥. L. tm
Lamp shade holder, H. W. Hayden..
1 T.B. On B soresrrncose
Latet knob, H. H. Elwell ..........
Lathe chuck forovals M. T. Boult. .. ............
Lathe pear<utting sttachment, C. Walter.......
Lightalag rod. J. M, Weston. ... .ovvvivirssrsnnen
Lime sad cement, manufacturing, A. Sm! oo
Loom shattle, G, C, Milis

Measure, registering yard, J. Connor. .. ...
Mechanical movement, M. M. Atlen........ .....
Metal plates, ete. ornamenting, D, G, George (r)

Mitten, kalt, W, H. Abel ... coiiiiiiine wun aoriee 7

Molder's fask. K, Joselyn
Molde and cores, material for, W, P, luvllu
Moaguito bars, sdjostiog, I, A, Abbot
Mosquito net frame, J. B. Platt ,
Muctlage holder, W. J, Shilllng ...........

Music portfolio, A. ¥. Munson,

Nutlork, W, Onlons, sessnnes oot
O8] cup for Joursals, A, K. \uo\ saybesctivbeisre
Ulie, prading labricating, . B, Eversst..........
Paloriog machios, barrel, M. V', Carpenter..
Paper bon, ¥, Knebne........

Paperdrying machioe, A. W Kn-y

Paper, mothgaoot, J,. M. Cobb

Pavement, stune, Deas & Higdos

Pootographic piste, H. M. Hedden

Pipes or tubes, bending, . Wrigh

Pistol, spriog alr, 1. M. Qosckenbus) (1)
Plagisphere, I'. Kuhoeo! ...

low, A. W. Johinson

Plow, B. 5. Kesrney

Plow, K. B. Knigh

HAMILTON, 0., 0f CINCIXXATI, O,
Water closet, E Pearson........ . . o= -

Water, suppiying, M. G. White............ ‘mxl“;x‘gc;‘l"ﬂm?-' '0:“ punching 2% ;achh::
Water wheel, N. M. Prince...... on, 7 ine from edge. ¥y
Wheat, steaming, E. f. & C. L. Gratiot e X asuener with St teh. would

answer, fon, with
Wool, removing burrs, etc., from, 8.5, Easts 00d 174,80 """‘“_'%‘U‘)“ﬂ“s‘ BRIDGE CO., Canton, Oblo.

Wreneh, R. Colllagsworth..........vcninis ersvennen 1,4 ANTED-A Draughtsman familiar with
Wrench, pipe, I, Cressey......oviiiiins ohatp ko 194,504 scale mechanical drawi )
— : mp«m drawing A '.:'u"c‘n.:n loflﬂ:g

DESIGNS PATENTED. ntmnm.wuuvdn'rmu?nmn CO, mm.o

A orie et Ok ek e ) S [: IE N [} E BE [: ﬂ R]]

2121 ~TUEENOMETER STANDS . —C. Kitachelt, N Y. elty,
F'orxr 1876.
—_——— O —

9,12 —Tyres —A. Little, New York city.

9,125, —Bracxers. —J. P, Miller, Philladelphia, Pa,

AN, 915, —IxxsTaNDs. —H, J. Mlller, N, Y. elty,

$,1%.—Froox Crotas,—T. Pennell, Lanstogburgh, N, Y,

1. —PERFORATED PArEn, 4, M., Jacocks of al., New

York eity.

915 —Raxezs.~8. H. Ransom, Albany, N, Y. This work (s Just fresh [rom the press, and all
the orders which had socumulated have been
0lled; and the publishers are now ready to receive
new ones.

The Sciexcoe Reconn for this year—the ifth of
its publication—contains 800 octavo pages and a
groat number of evgraviogs, illustrating new dis-

2,129, —BaveE.—A. J. Dallss, U 8, Army,
9,150, —MzoaL,—R, J. Delany, Philadelphia, Pa.
2,11 —PERFORATED PArzn~G M, Jacocks of o/ , Now
coveries, novel inventions, ete.
SCHEDULE OF PATENT FEES,’ THE Volume for 1576 embraces the Interesting
........................................ Facts and Discoveries 1o the vartous Arts snd Sclences

York city.
red during the .vﬂ-
view th (m
in the ollowing Departm -y

8132, —Laxr Staxps. —F. R, Seldensticker, West Merl.
m&:‘:ﬁhcwgg !g?‘%%?mmb.

On filing esch application for a Patent (17 years), ..,
On tssulng each original Patent.........oiiinin sasssss
On sppeal to Examiners-in-Ohlef,, 3
On sppeal to Commisioner of Pate

den, Conn.
c,uugwq\'
On spplication for Helssue, . ..ooviiis

—

mlnd atlie Mortisiag and Nortng Machines wy

d Riind Sulies ot onee for Flsed Siats, in ‘““IT::‘
g, regardies of knots, mak) PEr minnte, o ad
hem ele of ehips, and w v for rulite .
110 per minute M. BUCK, ln-..‘.. ‘.“

])Hll JEHS FOR SALR T-n lhhwrn ™ w“,,"
) Boliers of 150 horse power sarh, nogrt AL
wod order, st a greatbhargals.  Also ane S0 well 8o 3
tester. Address

WAHL NROTHERS, Ohlosgn, T

nternational Wateh Company, Schaff hansen, Switzerland.

Mechanieal Watch Manufactory; Watches after the American System
PUBILIC SALKE
On Friday, April 21, IB76, Stadt House in Schaffhausen,

Wator and Btostn Power, Eyery |lnn' in rmnplrll working order, Tools, Parts of Watohes, Finished my

Work can be resumed again at once at the Establishment,

Descriptive pamphiets free of charge of Messrs, MANDEL & FRANK, 67 & 60 Willlam S, X, §

DIE COSLUBSBEAMTUNG

F. & JOHN BARNE*

o Manufactarers of Ba
Pateat FOOT-POWER MACHINL
RY. SCROLLSAWS, LATIHES, g
CULAR SAWK, Ero. The only fost
power aullnw‘ -tmm Crank o
desd centers 10 S0 ey

year made uving these mw ey

- Sead for [ILLUS
cXTALoat TRATED

ROCKFORD,
WINNEBAGO COUNTY,
TLLINOT

l IDGE'S FOOD ror INSTANTS & INVALIDS I8 the stand.
ard vannﬂou of 1ts kind tn Engiand snd Am

A MONTTI - Agents wanled every.
$25 'hm Business honorable and firgt

class. Particsiars sent free, Add,
3. WORTH & COv 81 Ly ™

FOREIGNA\_lI,’ATENTS
THE CENTENNIAL.

There s no doubt that our Centenninl Exposi.
tion will attruct to our shores multitudes of repre.
rentative peoplo from all parts of the world, and
they will take home with them maoy of our best
improvements to (ntroduce Into thoir own manu.
factures.

An unusual opportunity will be offered for sell-
ing to these peoplo such forelgn patents ns have
been secured on good American (nventions (n the
respective countries from which these visitors
come.

At the reduced prices for whioh patents aro ob-.
tained abroad, our people will lose a chance not
likely to occur again, if they do not avail them-
solves of the opportunity of securing their inven-
tions In foreign countries at onoe, so as to have
thelir patenta ready to negotiate the coming sum-
mer. :

For cost of patents in the different countries and
the conditions on which they are granted, send for
pumpuotcounhhchm information.

MUNN & CO.,
#7 Park Row, New York.
BraxcE OFFICE, cor. F and Tth Ste,,
Washington, D. C.

0PIUMESEEEES

|1t Pays to Advertise.

Every businesas man sdmits the necessity of advertis-
Ing. All who have tried 1t know the sdvantages and
profit of so dolng. But it is not all who advertise that
“““‘“w’.mhm““"mc
to derive the grestest benefit for thelr money Ass
rale. It {s the best econommy to advertive what oue tas to
sell or wishes to purchase, In papers having the largest
clrenlation smong the class of parsons lkely to be ia-
terested In ihe article. Parties having Manufacturies
Establistments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Balldings,

plements, or Contracts for Engincering Works of »ll
kinds, will fud that 1t pays to sdrertise in the SOIEN:
TIFIC AMERICAN.

The valoe of the SCIENTIFIC AMERICAN a4 an -
vertising medium cannot be over estimated, i g0
10t all the machine and workshops in the country, sad
1o taken st the principal Jbraries and resding rosma i
the Usited States and Europe.

We invite the attention of thoss who wish to make
thelr business kKnawn, 10 the annezed rates:

Invide Page........... «.. T8¢ lne Bacn
Business and Personal,. . 1,00 a lne.
Eogravings wmumnm-ﬂ-—
line, by measurement, as the M “"'
”w:-nt:’-utuuodv“d the publication office A%

e

ummummhmmwwmm
for it In the SULENTIFIC AMERICAN,

the SCIENTIFIC AMERICAN, 5

VI | O Aling & DISCIAIMET. ...ovveerieineee oos ﬁu,{'f “o UBKNO
':‘-"“ On an application for Design (1) years) . . : ,", “ﬂ 8%*7“ , HYOIRNK
15,000 | o wpplication for Destgn (7 YOATR). .\ coveerrararres ‘ ﬁo )0\ hl“
150,547 | Op application for Design (14 years).... ...... N lu ¥
194 m“:;;‘»v'utn ulxuuwo'r.
1T Advertisements. MIGGRARIIY ‘XD NECROLOOY.
4oy e — = lnr gcno- 'lododnu be well lnformed
LA Back Page - - n \og th : a: %tm
. .- o
:x: .4; Inslde Page 75 eo:‘lou: ne, O:'Eﬁ"“ \'n% LWl AT -=.=
wt vs. | Engravings may head advertisements same rate | * ouset ol
';:,“; per line, Ly measurcment, as the letter pres.  Adver- H‘v’«“lﬂ %, Bent, v.:u 'lelhd":- muuol‘:du he.
u‘:“‘ Uacments must be recelved at publication ofice an | A1l the preceding volumes of SCIENCE RECORD
11,0 | carty as Friday morning to appear in next bsue. may bo bad separatoly at $2.20 each, or $10 for the
it v | CUEOTLAR SAW LS. FLANERS. AND OTIER five valus, 1873, 1573, 1874, 1475, and 1478, The Ove
Lo | U Wood.working Machinery, fmade by 8. HEALD volumes comprise a library of Information which
5,971 | SOXE, Barre, Mass, Prices low. Send for elreulars. every student or man of sclerce should proserve.
tse | JTOR BALE-In Rockville, 1nd, Foundry and MUNN & CO,, Postasusns,
v g2 4 Machine Shopa, Tools and Machinery, which are o Park Row.
19050 7 Shantog oo tall Ume 85,000, Address 4
0 [SAAC MoFADDIN Hockyille, Park Co., Ing. New York olty

oarly an Friday morning to appesr in next isue N

1f one bas & patent or machinery Lo well adverthe tn




ArriL 8, 1876,
E—!——~

JWRQU(..HT

l“lv*' IRON

Beams & GIRDERS

W H l P P L E '8
Patent Door Knob.

m Meodal st Whe Amartcan [nstitute Faly
x » lm this metbod of
provement aver any

tnven lh purpose, .&u obvistes l:: .u.n'
A e s

Eatariioned fn LML
LOYEJOY, SON & CO,,

ELECTROTYPERS and STEREOTYPERS,

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.
oZATSTT: RO CONTLILON . &

GEORGE PLACE,
121 Chambers & 108 Reado 81a. N. Y. Clny.

wm&ommumo u’-'ﬂ;h "

5 cientific

Aumerican,

237

.ARK & COMPANY'S
PATENT BELF‘GOILING R.EVOLVING STEEL SHUTTERS|

fited 10 Btare Froats, Hesr Win

or other opanings, making them VIRE AND BURGLAR

Can be readily )

PFROOF, and afford) u-nl-l-r-andn- Al ‘GN)D n||| BRA In vartous kinds of wood, saltable for
Mare Froots, Privete Hosses, Ofces, snd Sehool Pastitions. Clark's shutters are self- sctt nE ™ * DO mackisery
OF balance weights, and eannotl get out of order  They arw handsome I8 sppearsace. and are t ” .n: chieapest
Shutters in the World. Are BLted o tho new Triduns Bailding, Delawsrs and i adson Canal B

Puliding, Leaox Llhnq Hatlding
and are endaoreed by he leading architects of the world

P | » M b & l W
and at -mvlnn wris \lrnl.- Beriin, Meibourue, & c \1.0 KT W
.)OO(

Pond’s Tools.’

A,‘_!‘:!" WANTED,

FREE TICKET
To Philadelphia 22 Lm0

mer, From any point in U, & ssst of Utals,

AGERTS Sprsmas
ul carned canvaseing

000 ansh &
lumn‘r’ pmun\ A«r. Anybody cen do |4
ree, Bend address on oard,

s recoive of paper also, send € cta, Ad.
LU I"AYI‘ w lxlu.

Tux
Ro. 11 Dey Bl Now

All tizes at low prices, K. GOULD, lo-ul ’l J

Wall St. Caricatures.

A NEW BOOK, 44 PAGES, contalniog 14 engraved

Justrations, WITH IXFORMATION FOR STOCK SPBOL T
TORs, Price, cloth covers, 10 centa; paper cavers, froe
by wall. TUMBRIDGE & CO,, Bankers sad Wrokars,
2 Wall Street, New York

THE ImMFROUYED

NIAGARA STEAM PUMP,

"MﬂMrl.'ll Brookiyn, N. Y
ow York.

noy st ® John 8.,
No orman Hubbard,
BOLE MANUFAOTUREN,
Exaixes AxD BorLens,

Pulleys, Shafting and Hangers

THE BEST
GOLD PENS

Are massfectarsd by JOHN ROLLAND, Neo 19 West Yeurth
Se., Cincinnath. By s patent prooess he allegs pare gold so 2
o make s tlasibe w Damascus Steel. Prices as low e
he old style. Send fr Usstraial jrive o

“YOODWOKI’B SURFACE Y’LAVFRS 1S, Plaauns
bon 0, S.C. HILLS, 5 Courtland
street, New York

Stone Channeling

Quarrying Machine,

L

i
!
1

WA BDWELL PA'I'IK'I‘.

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER €0, RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS,

Model Engines.

Castings

~ for making small

Mod«l Steam Englnes 1 1o, bore, §in, stroke, price #4:
ditto 2 In, bore, 4 In, stroke, priev §10, same style an out,
l’urrkl Foot Lathes only 15 Dollars  Gear Wheels apd
Parts of Models, All Kinds of Small Tools and Mate.
rials, Illust atod Catalogue Freo

GOODNOW & WIGHTMAN. & Cornhill, Boston , Mass

THE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removesand prevents Scalos
in the HBollers by supplying them with
pure water, Wil save ita cost in fuel
within one yrnr All parties using steam
should bhave one,

For p-nlvul-n and olrcu-
lars, addres

llAI‘(.IlMAI\. CURTIS &
KNIGHT, MANUFACTURRERS,

Toledo, Ohto.

Machinists WANTED to act

s Local Agents,

B¢ FAY w0 el our HUBNER FRINTING
Terma Iru- TAY

%'I'I'A M ENGINES FOR BALE,—I offer the fol-
lowing very superior Todd & Rafterty Engines for
sale at groatly reduced prioes, 1T dinnosed of before tho 1nt
of May Lo save removal, viz, 1 One 15x86, one 14x18 (saw
indll), one 13x24. one 11x34, one 10x24, one 9x20, ono 7x16,
one 5x10 on lews, one Sx12, |n.r|,|m.- one “p, uuulnll-
hotsting: all first -Iu- nd entirely new, ‘\lm various
sizes and kKinds of Bollers, | will also furnish specifica
tions and eatimates for all kinds of rope and bagging ma-

DTAMPS,
FAYLOR & HARPER, Cleveland, O,

s hlnng
end for descriptive tln ullr and price
Addrmu J, JTODD

10 Barclay Bt haw York, .;r jr Paterson, N. J.

LR cpscery
puMPs sns

rE t"l“ (N
1e L US

COPE g i YWELL MF
S A ML YO INLO H LG 4’

erAM

PEMD ¢,

nt~3 Pate
IST S '1‘00

& Specialty.
mufﬂ LS.

, Die Dogs, Clamp Dogs. V
Mudnlo &o. Bend lov Iatost l‘rtu Lu&.o
. LE COUNT. South Norwalk, Conn.

ATENT DOUBLE ECCENTRIC CORNICE BRAKE,
Mazufactured by THOMAS & BOBINSON, Cincin-
natl, 0. Send for Clirculam,

PATENT
and Matc

ud loldlnx lu‘Elln Gray and Wood*s l“luen. Belf-

omh"ﬁ' and other wood-work! mach! nen
EMAUNHINE GOy Liverty B
Send for (.‘lrcuuu te. 7 Sudbary St., Boown

Have bhean for years in

g Manlattan
vughout Kurcpe,

« New Yorx,

ally wae 1o avery principal city thr

WILSUN, Manager, 715 Waat 36ch it

ENGINE LATHES, FLANERS, DR LS, &e.
Send for Catalogue DAYID W_ POND, Sacootsor 14

LUCIUR W, FOND, Waorcester, Mass.

w L l To Manufacturers and Patentees— | be-
antec “ful patented articies for rafscture,

suitable for sale by hardware dealors, Casb will be },nld

for -."l or advance made for royaity. Address ¥

rn , tare Pearr & Co,, Batfslo, N. ¥

“DBCALC (nuuw 1 x.f

TRANAFAR FICTUREA, w
a

Nl' l‘
o wo, 00 o0, They arn Honds, Las
Birde, oot 'n wers, Avinms Loaven, Comic

Thay oan bn ..m, Lramaderred b
s d beastiind painting A-
or I8 ate, | N 30 ta

Addrvas J. L. D‘Al|llA ., M

The TOLL-GATE! Lri=

And! Address with stamp,

Uiliass Mreet, New York

Floture sentfree | AN
ous gem ! 30 objects to
C.ABBEY, Buffsio, ¥ Y,

Corrugnted lron.
lrou Baildings, Hoots,

Shutters, Doors, ete

Inos Bmipas

« 5 Dey Strees,
Naw York.
"" Send for ofre

FOR CHARLIES PRESENT,

Get the TOM THUMB TELEGRAFH, pat up in nea
litle boxes contalning workiag sounder, telegraph ap-
paratus, battery, keoy, wires, and chemicals, complete,
ready for operation. Price $3.50, with full directions
Can be seen In practical operstion st the **Sclentific
American'' office, 37 Park Row; at Packard's Business
College, W8 Broadway ; and many other places, Besldes
telegraphing, many besutifal experimenta can be made,
such aa the maguetic carves, electric lght, lifting
weights, making compasses, magoetizing knlves, eclec-
tro-plating, &c. F.C. BEACH & CO., makers, 20
Canal 6i.. near Center St., New York,

EAGLE FOOT LATHBB.

With Seroll nd
mcnu Blide Hest
Kngine Lathos, and
\gna, superior Inlnh
ricos. Our new Catalogue &
eoendenry wol lm-r{ for the Am>
ateur or Artizan,
E & CO.,

« New York,

‘\’F. can sell these First-Class 73
Octave Rosewood Planos for
wo Hundred and Ninoty
ollars, because wo employ no
agents and allow no discounts to
dealers—thoy swindle you out of
more than twice the real cost of all
Planos, We are a responsible incor-

purated Company. and refer by per-
mission to tm Chemlical Natlonal
Bank of New York C ﬂy. which any
Bank In the United States wili sai-
lnf{youub far the stro Bank

merlcu emaxe this statement
to prove that our 5 years' warrsnt
guarantees our Planos to be fully
equal to sny Plano in the known
world at any price, If you will send
for our Catalogue, containing over

1,000 names and residences of pro- Horer, them lnuurpuhl'c
minent citizens everywhere, who New York pariors
e Taas plwo:“d:crln: oo 3 k“q 5 1'. 1574 In our opinion

B6L SEVED YEATS, YOU W sure to Sept. 15, 1874 } D » £
R d some of them,u your very door O A0y there is no Plano more

in your own or some adjoining town,
Ibcre{ ou can see and try our Pi-
anos. We send them everywhere
for trial, Please state where you
aw this notice,

STURTEVANT

To WHOM IT MAY
¥ coxceny. —We
nsed the U.
for the past six years,

We

domble, or pnsw-pxu_
== supe tior musica’ quali-
4"*‘ thes,

have
S. Planos

L. & i * WELAND,
Prornixrons Sv vevaxy Horxe.

Address, United States Plano Co., 810 Broadway, New York,

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufscturers of the Blaisdell Patent Upright Drills and
other first-class Machinls* ‘s Toous.

OTIS’ Machinery

Machinery.
HO. 348 BROADWAY, NEW YORK.

OTIS, BROK, & 00.,
UNCHING ruisbenaiChoess

PARKER PRESS Cco.,
DROP ansm")m.rmuw Coxx.

HETONGTER R

< AND
VOLNEY W.MASON &C0.PROV.R.I.

HE BASTET MAGNETIC ENGINE AND

BATTERY, for running Sewing Machines, Den-
tista’ and Jewelers' Lathes, Printing Presses, lnm o.
Blowing Parlor and Church Oreans, or working nn(
rhlnery that can be moved by Hand or Foot, SIMPLE
DURABLE—ECONOMICAL. Local Agenta wnnlcd In
evory town and county For circulars and priw 118t
address, with stamp, THE BASTET MAGNETIC EN-

GINE CO., 1113 Chigstnut Street, Phlladelphia, Fa, R

The HOADLEY
PORTABLE STEAM ENGINE.

Witw
AUTOMATICAL CUT OFF RECULATOR
AND

BAANCED WL

o
X
~
N
~
Fu
S
=
1%
=
-~

~
x
=
“

THE BE ST+° MOST ECONOMICAL ENGINE o+

SEND FOR CIRCULAR

THE J.C.HOADLEY CO.LAWRENCE ,MASS.

& Matching,

Muulmn Re- u%x snd Tenonin M-rmnu. Seroll
Baws and General Wuml Working Machiner
JOHN B, BSCHENOK 'S BONS § Matteawan

Bpnd for Cataloguo, llsl,lbunykl H ¥.olty,

LECTRIC BU I!GLYAR ALARMS, Hotel and House
Annunciators,Call Bells, Signaling Apparatus, Chean
Teleg.Inst's, Batt's, etc, TEL SvrrLy Co.,Cleveland, O,

FOOT LATHES J'“.".'.’?l'.
Send for Clrculars to SHEPARD

W w, S(h sz Cincinnatf, 0.

AMATEUR WORKERS

Rare and Faney Woods

Can ind everything they dealre, and four books of

Beautiful Designs.

Send S0, stamp for our new and enlarged Lntnln;.uv and
prico list (84 editlon Just Issued) to

GEO. W. READ & CO.,
1% to 200 Lewls St., footSthtoéth St . E. R, N, ¥

Excelsior 3t reatie, tnciading one

dox, Saws, thirty Inimitable Fret
Sawing Patterns & Prepared Wood
o the value of 84, A new device
for “fmﬂ“nﬁ Saw, Power Drllllnq
attachment, \rrmh O1l cup, and
Scrow driver, Speed S0 STrokos per
minnte, Saws 1% In. thiok, Price,
complete, cased and delivered on
board cars.or at Express office $12,

SMALL STEAM ENGIN
with copper Boller, to drive
Lathes, Scroll Saws, &o, 100 \crull
Work Dealgos Free on recelpt of
stamp, GEO, FARR, Bufialo, N, ¥,
‘-uw nnl) without Attacnments, $9.00,

$42 it

A WEEK.~Agents wanted overywnore, Hus
Alness permanent and first-clans, For further
pnnlculnru addross

. KENNEDY & CO,, Richmond, Ind,

oLD ROLLED
SHAFTING.

Tho rnm. that this shafting has 7 per cent groater
strength, o fner Aniah, and is truer to gage, than an

other o unorgnders it undoubtedly the most
Wo are also the lol: manufacturens of the C

Corrixe' Par, LING, and furaish Pulle lan
eta,, of the mool. npwowa u‘r Prico list nullvd on
sppilcation to K8 & LAUGHLINS,
1‘ Streot, 20d and ln! Avennu Plttaburgh, P,
o stocks ‘:"."" ’.‘a‘."’? SO e e
Swrkao this lllnl n At and for salg by
FULLER W !'l’l‘zl nonon, Nm

GRO, |.kuc 0 30,
umwu AWITALING: Miiwakee. Wis,

STEAM PUMPS.
nmtnuw VIENNA, FARIS, NEW YORK,
ALTIMOKE, w..j-.x
{ recent patented fmp

THE XORWAL > h.

Send for clireular

P_n.r:s

o sel)

! Nelias
"lr

\‘-l)h

termms 1o clenr

s etilirely pew artices, s 4

‘u.. H. B WHITE & CO._, Sewnark . J
TO EL¥E( 'l‘llﬂ PLATERN, EWELERS,

ASD WATUHMAKERS,

BATTERIE CHEMICALS, AND MATEMIALS, s
| sets or single, with Books of lastracton for Nickel,
Gold, and B THOMAS HaLL, Masufac

y Nromaeld Mreet, Boston, Mase

g ue sent ITee

Nastrated

W:ltvr Elevators.

W l’.“\ll.A 0.,

. Ublcago sk Fisee

{ENTENNIAL DRILL ¢ "l CKS AKE A "l'('_
( CESS, They ho'id 144 10 5% in_ and warrasted, Sew
by mall, prepaid. for M.35. Send for new redaced Price
List of Lathe and Dril) Chucks

A. ¥, CUSHMAN,

W1 Lake ¢ New York

Hartford, Coan.

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING

BAND & SCROLL SAWS 8¢ &c. /

A Fal & C0,

a day st bome. Agests wanted., Outfit aad
terms free. TRUE & CO.. Asgusta, Malne,

$1

FILLIAM HENRY EING—ALBUMEN MANUFAC-
TURER, 7 & % 8¢, Andrew Street, Liverpool Eng.

Gutta Percha

sod ISDIA RUBRER. Imported and for sale by
GEORGE A. ALDEN & CO.,
190 Congress St., Bostoo, Mass .

Mo £ Co's. Patent Offices.
Established 1846.

Che Oldest Agency for Soliciting Patents
in the United States

TWENTY.NINE YEARS

EXPERIENCE,

MORE PATENTS bave been sccured through
this agency, st home snd abroad, than through any other in
the workd.

They employ a8 their assistants s corps of
perienced men ss exminers, specificatios
draftamen thst can be found, many of whom
Jected from the ranks of the Pstent Office.

SIXTY THOUSAND inventons
themselves of Munn & Co.'s services n examining thelr in-
ventions, and procuring thelr patents.

MUNN & CO,, in connection with the publieation of t
ScaEsTFie

the most ex.

writers, a4

bave been <o

have svailed

AMEmicax, continue to exsmine B
confer with inventors, prepare drawings, specifications. and
assignments sttend to fitng spplications (n the Patent Office,
poying the government fees, and wateh eacn case step by
step while pending before the examiner. This is done
through their branch office, corner F and Tth streots, Wash-
ington. They also prepare and file caveats, procure desien
patents, trademarks, and reissues, attend to refected cases
(prepared by the inventor or other attorneys), procure copy-

ights, attend to interferences, give written oplnions on
matters of infringement, farnish coples of patents, and, in
fact, attend to every branch of patent business both In this
and in foreign countries.

A special notice 18 mada In the SciENTIFG AMERICAN 0f
all inventions patented through this Agency, with the name
and residence of the patentee. Patents are often =old, In
part or whole, to persons attracted to the Invention by such
notice.

Patents obtained in Canada, England, Franee, Belelum
Germany, Russia, Prussia, Spain, Portugal the Brithh
Colonies, and all other countries where patents are
granted at prices greatly reduced from former rates.  Send
for pamphlet pertaining specially to forelgn patents which
states the cost, thime granted, and the requirement for each
country

mw

Coplea of Patonts,

Persons deslring any patent ssued from 1866 to Novem
ber 94, 1867, can bo supplied with officlal coples a8 s rea
sonable cost, the price depeading upon the extent of draw-
{ngs and length of specifications,

Any patent lsued aince November 87, 1587, st which
tme the Patent Offlce commenced printing the drawings
and speciications,may bo had by remitting to this oltieo 1

A copy of tho elalma of any patent lssued sinoe 1586 wil
be furniahed tor §1.

When ordering coples, plosse to remit for the same as
above, and stato name of patenton, Hie of tavention, and
dato or patent.

A pamphlet containtng the laws and full directions for
obtaining United Btates patonts sent froe. A handsorely
oound Reforence Book, glt edges, contains 140 pages and
many engravings aud tables Important to every patentes
and mechanie, and I & wsoful handbook of retercnioe tor v
erybody.  Price 20 centa, malled free.  Aduress

MUNN & CO,,
Publishors SCIENTIFIO AMERICAN
87 Park Row, N, ¥,

Braxen Orvion—Corner ¥ and Tth Streots

Waahington, D, O,
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Advertisenencs,

- - .- ® .
e Fure = = - = - 73 Couta n line.
Engravings may head advertisements at the same rate
perline by meamirement, as (he letter press. Ad-
vertisements must he received at publication office ar
early az Friday morning to appear in nert {ssue,

e e s

POPE'S
RIFLE AIR PISTOL

Shoota darts or alugs & distance of 80 foot

p curaLy
P 45.00: Nlokel Plated, #6 (0,
£ Invalu ble for target practice.

Harvard Pocket

CIGARETTE ROLLER, §1,

Sent by mall on rocelipt
of price,

POPE M F'G CO. 43 High St, Boeston, Mass,
g Send for Circular, g3

N W YORK OITY COPARTNERSHIP DI-

Wll'.:&g“l?! Yor, XXIV., March, 1576, ir Published

The partaers sod special partners thereln oblained
from relisble sources. Price TWO DOLLARS.

Wi reparatikks DIRECTORY. Vor. XXIX.
Canvass 1o in 18t May.
S NEW RR CITY DIRECTORY. Yor. XC,
o e THE TROW CITY DIRECTORY CO,,
11 University Place, New York.

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
dpes, Reservolrs, Brewerles, eto
Bem't 10 cents for Preotical Treatise on Cementa,
S, L. MzzonaxT & Co., 76 Sonth 8t New York.

[ ‘?J
NFORTH.BOSTO

Machi—nist’s Tools.

New and IxrrovED. Send for new lllustrated ciroular.

Lathes, Planers, Urills, &c.
New Haven M'f'g Co.,

New Haveny, Conn.

MATERIALS. ®

shestos Roofing, with the Improved White Asbestos

ire Proof Cosating, for steep or fiat Roofainall climates,
Asbhestos Roof Conting, for old Leaky Hoofs,
Asbestos Cement for repairing Leaks on Roofs.
Arbestos I Palat, for Tin Roofs, Ironwork, &c.
nings—all colors—for structural purpores,
Ashestos Fire Proof Coating, for wood work, &c.
A-bestos Boller, Stenm Pipe, and Coverings,
Asbestos Steam Packing, fiat and round, sl sizes.
Shenthing Felis, Plastering Board, &c.

These articles are ready 1or use. and can be easily ap.
pliad by any one. Eend ror fsmphiets, Price Lists, ac.

H. W.JOHNS, 87 Maiden Lane, N.Y.,

Patentee sod Manufsciarer. Established 1555,
Second Edition of

Wrinkles andReeipes

NOW READY.

Usetul Hints, Suggestions, and Recipes, for En-
gineers, Meobanlcs, Farmers, and Housckeepers.
Contains the concentrated wisdom of practical men
who bave contributed to the ScrexTirio AMent-
CAX during late years. Also the cream of the Prac-
tical Mechaniem serfes by Joshus Rose. Hun-
dreds of valuable frode secrets and recipes.
Hondsomely bound and coplously llustrated, 250
peges. Price, post-paid, $1.50; with ScrexTiric
AxEmicax, {or one year, $4 20. Address
H. N. MUNN, Publisher,

37 Park Row, New York city.

F. 0. Boxm.

STYaN

2 J.DICKINSON &

-"hl' er & Nudenbers, Magdoiurs, Gerr -
Eleam-Hydraolle Ganges rl: -4.|‘S~ depot, ignsds
W, HEUKRMANK, § Cedar B¢, ¥, ¥,

Wl’ruzuuv, RUGG & RICHARDSON, Man.

o “m:"‘lgl‘"&':;hr’:f Woodworth Pianing, Tonguelng,

nes, Daniel's Pianors, Richardso
:‘:unl ‘lime‘r'uvrd Tenon Machines, Moriwing. Mould
aﬁl.": -Saw Mactines, std Wood Working Ma

eneraily, 3 Sallsbury Street, Wo
(Bhop ﬁ,rmam Gecupled ty B, DALL & (o

L. B, WITHERNY, 6. 7. X006, 5, N, RICRARDSON

Fl:lﬁ". GIFT of 8 Plano for distetbuting our sireaiars

Address U. B, Praxo Co., 80 Breaoway, New York

11.‘3_?;7"\’("' (")HT.IB; ENGINE, 20 LB

Steamn Hammer, Woot Blow o
burg Shaper, two & In, Bhapors N Blowers, 16In_ Flieh-

2 1n.x12 ft. Planer

1010, 22 1L, Planer, Wilder's Nar (¢ ( e ther
tools, n--v.unli tecond Land a0 utler, g othey
E, P. BULLARD, ¥ Bookman B¢, ¥ew York

Frientific

Anericni.

[APrIL 8, 1876,

American Vehicles

PERFECT

NEWSPAPER FILE

10

The Koch Patent File, fer grﬂrrﬂnn NOWADADErs,
mnrulnt-. and pamphiots, bas been recentiy improved
and prive reducod, Subscribers to the SOrEXTIVIO Axn
RIOAK and SOEENTIFIO AMERIOAN SUPFLEMENT can be
supplied for the low price of §1 80 by mall, or £1.25 it tho
office of thix paper, Heavy bonrd sldes: Inseription
*BCIENTIFIC :{?IV.RICAN." |n“n|lt. Necessary for
every one who wishes to preserve Inﬁ\npﬂr.

Addross _ MUN co.,

Publishers “BONTIFIO AMERICAN,"

DO YOU Malo or femanlo. Send your ad-
= dress and got somoething that will bring
WANT you In Imnnrnhlr over $150 a month

M NEY pure. Inventor's ngzlon. 178 Groen-

wioh Streot, New York.

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't.  J. M. ALLEN, Pres't
. B. PIERCE, Se'y.

JARBTFORD, OOXE.

Niagara
SteamPumpWorks

EsTARLISHED 1562.

CHARLES B. HARDICE,
No. 28 Adams Street,
BROOKLYN, N. Y.

Eureka Lathe, $9.00.

£¥" Send for Circulnr. &1

——

[t o rs are (nvited to send [llustrated Catalogues and Price List to C, >
S s RUDOLPH MOSSE, rr.nkr:.r(‘undhr.\lnln «(.ennnr\y.)

Wanted in Germany.

, 511, care of

IDITCHING aND EXCAVATION.

Machine m two horse power npward 744!1}';'!'.;: all
”lf": :“-; «)‘r:\r(?-p—u\'xn from 30 to 700 per -'«-’nt_--l-.fn:-
ple, eastly worked and kept In order, )n’r'".nn ;l
wddress RANDOLFH BROS., P. O, Box 2%, or 1l
Broadway, New York,

Iviced and BEST."

Larger slzes for larger work,
Mustness Mon o their printing and adyertls
g, MAYE 08 and Incremse trade, l'!r\l'l" and
profit in Ar wur Printing. The Glelsor
have great fon and make mwoney fast at

(CELSID = Lawes R
22, = Do Your Own Prlnlting!
=% g or oards, labels, envelopes, ste
= .'slnulrru abels, en pes,
ktmtm?,' BOY S{riitlig. Send two statmps for full cata-
& [oghe f prowses, Ly, ete., 0 tho Manufactarers,
e gSeR  ETNEYE 00, Meriden, Cons.
DAMPER A¥D LEVER

REGULATORS B n s T GAGE COCKES,

MURRILL & KEIZER, 44 Holllday St..Balt.

W% 7007 RSy

- .:.WEU By BKBL/SsESoms|

8500 to bo divided among the six
most successful growers who shall
produce the lsrgest quantity from
11 of RUBY nm‘ ALPHA
potatoes. Price of each. £1.00 perib,
CENTENNIAL PREMIUMS.
£150 to be awarded for the best
coliection, one peck each, of pota-
tors introdnced by us sines 1867
S50 for tho best und rost prom-
ising secdlings raised this year from
Pringles Hybridized Potato
Seed. The collections for which
. - = the Iast two premiums of $200 are
offored will be exnibited at the Cestennial Exhibition,
ja Philadelphia, m October, and premiuns, will be
awarded by their committes. For conditions and full
particulars send f.r circu'ar, mailed 1ree to all g
astrated Sced Cotanlogue & Ama‘enrs
Kitchen Garden. 100 pages. 35cts.
A Abrrdged Oate
. beant

den, Field an

fully illn ed. mailed to clesing 10 ¢'s.
ll{ln'- IMuostrated Potato Catalogue contains
a descriptive list of all the new varieties recently intro-
duced. with many other desirable sorts, also much u=ful
informati>n upon their cultivation. 32 pages, 10 cents

B. K. BLISS & SONS,
P.0.Box No.5712. 34 Barclay St.. N. X,
Pringle’'s Hybridized!Potavo Sceds In pkts. of 25seeds,S0c.

EUREKA M'F'G CO., 171 Devonshire St., Boston,

OGARDUS’' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand,0ld
Crucibles, Fire
Corn and Cob, Tobacco, Snuff, Sugar. Salts, Roots,
splces, Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
ete¢ , and whatever cannot be ground by other mills.
Also for Palnts, Printers’ ITuks, Paste Blacking. etc.
JOHN W. THOMSON, suoccessor to JAMES BOGAR-
DUS, corner of White and Elm Sta,, New York.

REDGING AND DITCHING MACHINERY
The Iatest, most oxtenrlve, and successful machi-
ncv?-. now In practical orcnuon at Lake Fuclno, With
scale drawings and detalls, showing construction, opera-
tion, and econom M. A, Briesse, M. E. A most
excellent and valuable pagcr upon the subject. Con-
tained (n SCIENTIFIC AMERICAN SUPPLEMENT No.
Price 10 cenfs. To be had at this office and of all
News Agents,

To Roofers, Builders, & Property Owners.

Clay, Guanos, Ofl Cake, Feod, Corn,

o

A complete Roofing for 83 per Equare, durable, eco-
nomicsl. and fireproof. Send for Samples and Circulars,
E. H. MARTIN, General Roofing Materlals,
70 Matden Lane

P. 0. Box &84, and 9 Liberty St., N. Y.

[“The partionwill doal}
they claim,’«Week]
Ben N.Y.Jan.19,183

Diamond Solid Emery Wheels.

Prioxs—8xy, §1.25:8x1, 82,.25; 12x1 4, §5.590; 16x2,812,.%;
18x2. §16.00; 2x2, 19.50; 2xA, $42. Al other sizes st pro.
portionate prices, Fast cutting, free from giazing, they
Are the best Soltd Emery Wheels, Glive diam. of holes
in your order for wheels. Emory Grinders unequaled b
any in the world., Address AMERICAN TWIAT DRIL
CO,,Woonsockes, R, 1.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G (:()NCKIKNB.—-Bnerk'1 Watechman's
ime Deteoctor, capable of accurately controlling the
motion of & watchman or patrolman at the differont ste-
tions of his beat, Bend for circular,
1. K, BUERK, P. 0, Box 979, Boston, Masn,
%, b ~The sit sgalnst Imhaeuscr & Co,, of New York
was aeclded In my favor, June 10, 1534, Proccodinﬁ:
have been commenced I(l‘ll". Imhasuser & Co. for aell-
g, contrary to the order of the Court, and especially the
clock with s series of aprings In the cover, and marked
Pat'a Oct, 20, "4, Persons ﬂll% theso, or llg otho
c:,locu'l I‘nfgu\n. on my Patent, will bo dealt with accer
‘ep to In

ESSONE IN

oF partion.
Vingate A Co.
eane sl N Y

A e, C.
|l ved 09 ©

MEUHANICAL DRAWING.—
4 By Professor C, W Maclord

This excellent se.
ries of Instroctlons In Drawing, given reguiarly in the
SCIENTIFIC AMERICAN SUFFLEMENT, is accompa-
pled by carefully prq-urd examples for practice, with
directiona all of simple and plato character, lmrmlml to
enable any person, young or old, skilled or unakilied, to
scqalre the art of drawiog. No expensive Instruments
nvolved. Any person with slate or paper sy mpidly
3. The seriea will embody the most abandant {Hus-
trations for all descriptions of drawing, and will form
tAe mont ealuable treatise upon (Ae auldect ecer publishod
an teell ar the cheapest. The series begios -u{n No. 1 of
SCIENTIFIC AMERICAN SUPPLEMEXT, These In-
structions will be worth to the possessor far more than
he yearly cost of the paper, which s only 35, The series
will be tllustrates by probably not less (han 800 speoinl
engraviogs added to which will be the many piates and
engravings of the finest examples of machinery and en.
wineoriog works, contained in the regular (sstes of the
SUPPLEMENT. The year's numbers of the Hopple
ment will, It |s rl(w‘m?. contaln not Jess than 2,000 on

Hraviogs, and s yast amount of reading and useful scion.
tifle information Hubseription $5 % year, Addross
MUNN & CO., ¥ P'ark How, New York, Single coples

To be had of all News Agonts throughout the
world,

Portland Cement,
Frm the best MMJT“I:&A;“ ulmn.m For slo
LAND SOl K.Y,
A FPractical hg-u;:ign Cemont rpn‘ajed ‘o’!%n ozuu.
‘ O‘U ERS" TANNATE OF BODA BOILER
s BCALE FEEVENTIVE JOS, G, BOGERS & Co,,

Madison, Ind,
W Bend for book om Ho ler Incrustation, g

A WEEK to Agents, U1a & ¥ oung Mals & Fo.
malo,tn thafr locality, Torme & QUTFIT FRER
Address P O, VICKERY & CO,, Augusta, Me,

For showing Heat of
Pyrometers, ovcos, mot pus pies,

Boller flues, Super-Heated Steam, O11 Stills, &c.
HENRY W. BULKLEY, Sole Mannfacturer.
149 Broadway, New York.

Working Models

And Experimental Machinery, Metal or Wood, made to
order by J.F, WERNEL, 62 Conter 8t.. N.Y.

THE HEALD & SISCO
Patent Centrifugal Pumps.

ONTA L.
Firgt Prém: ul'f;:'l‘ ll?A\%"%rllfgl l&nc“nnnﬂ‘.‘ and New
York. ‘‘Medalol S, { Aword,""
American Institute, 1572,

teed. T
strongest, most efliclent and use, for
empt; ' Dry-docks, Coler-dgn?; ete., and for use in
Pape: Wihts, Tanperies, and Factories E2 mrcm
very low, for Wrecking, 2 . Ilus-
trated pamphlet, free. Nearly 15000 references to sctusl
customers. S1 firstc

timony. Address
s o 5 winsville. N. X,

MERRILLEX HOUSTON
TRON WORKS.
BELO'T, WISCONSIN.

Inter-State

[ndustrial Exposition,

CHICAGO, 1876.
A GRAND EXHIBITION

yon T™an

CENTENNIAL YEAR!

ENLARGED & IMPROVED 1x ALL RESPECTS,

wult Ahelr own host Intercata by making a spocial offort
In {:m to bring thelir produots bsfore tho grear Western
public and thousands of viaitors from abrosd who will
certalnly attend,

Will Open Sept. 6, 1876.

Applications received at any time. For b
further information, apply to lanke and

JOHN P. REYNOLDS, Secretary.

All .\Ilnumotumru\ MmmT’ and Inventors will con-
{

- 1, V. Carpenter, Advertising A
Pox 718, Now X ork eity.’ pre R & £ont.  Addrng,

The Tanite Co,

TROUDSBURG, PA,
EMERY WHEELS & GRINDERS

INERAL AGENCIES.—C. C. O
In‘k‘alv“’. Ohfoago; Shearman & Hilles, :mmA"r't!'!:-Fln
Phila, : Atlas Works, Indianapolis; Edwin Plae ‘;n"
Rapids, Mich,: H, P, Gregory £ Co., 14 Flrst ¢ -

Fravelsco; J. W, Cole, Box 8{, Columbus, 0. ; Daile l:
Wilwon, Loulaville; K. Andrews, Williamspory, A
firle City Tron Workn, Oharlotte, N.C. ; Middieton firas "
Atlnta. Ga.; Macey, Brosn & Sweeney, Nashviljy,
Goo, Page & Co., 5 N, Schroeder 8t,, Balt,: ¢, Blnck &
Co.,Hamiiton,Ont, ; B, T, Kennedy & Co.,8t.John, N 4

THE NATIONAL

Steel Tube Cleaner,

For Eatay
Cleaning TRD
Bollor oLy s
s Tubes, 193¢,

Adopted by U, 8, Navy. Forssle by cealers. 8end fo
Clroninr.

NON-COMBUSTIBLE STEAM BOILER & PIPR

COVERING

WITH “ATR SPACE" INMPROVEMENT,
Saves 10 to 2 per cent, CHALMERS SPENCE CO, ©
___foot R. 9th 6t , K.Y.:1202 K. 2nd St.. 8t. Louls, Mo

Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable!
4, 8, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

'Works

are the largest in the United States. Tbemue Borr
M#istones, Portable M!lis, Smut Machines, Kers. MR
Plcks, Water Wheels, Pulleys and Gearing, » Iy
adspted to flour mills. Send for catalogue.

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

END FOR CIRCULARS OF ONLY CHOICE
L) 24 hand Engines and Bollers, Portable and Station-
ary, also of Pumps, Tubing, Casing, iron Pipe, &c., to
JAMES M. BINGHA
Snceessor to BINGHAM & RICH, Of1 City, Ps.

HASKELL'S THREE CYLINDER PUMP—
v

NOYE’'S

Hand or Power. Cheaper than a Steam Pump,

11l outwear a Rotary Pump—do more work, with jess

power, than any other pump, Not liable to get out of

order. Any blacksmith can repairit. Adapted to any
kind of bard work. Send for Circular.

CHASE MACHINE COMPANY, Boston, Mass.

The NILES ENGINE.

The LATEST and the BEST. Engine Independent
from boller on the same base. 2,4, 6,8, and 10 Horse
Power, Warranted the best Semi-Portable Engine fn
the United States. Send for Ilustrsted Price List.

Niles Tool Works,

or THE

SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the BCIENTIFIC AMERICAN
beg to announce that on the first day of January
1876, & new volume commenced. It will continue
to bo the alm of the publishors to render the con-
tonts of the now volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer

No person engagod (n any of the mechanionl pur-
suits ghould think of doing without tho SOEN-
TIFI0 AMERIOAN. Every numboer contains from
#ix to ton engravings of now muachines and inven
tions whioh cannot be found in any other publica-
tion.,

Tho SCIENTIFIC AMERICAN s devoted to the
intorests of Popular Sclonce. the Mechanio Arts
Manufaotures, Inventions, Agrioul ture, Commercl,
and the Industrial pursuits gonerally; and it s yap
uable and Instructive not only In the Workahoo
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume

W. C. DUYCKINCK,

I¥PORTER, MANUPACUTUNER, AND DEALER IN

Railway, Machinists'and En-

gineers' Supplies,
50 AND 52 JOMN TREET,
P, 0. box 41 NEW YORK.

Todd & Rafferty Machine Co,

MANUFACTURERS OF

The colobrated Greene Vartable Cut-Of Engino
Patent Tubular and ¥lue Bollers; PMain Klltﬁ:v‘l\!‘o:rz
llﬂlllly“llﬂlhlhlx. and Fortable knmm'l. Boflers of al.
Kinds, Htoam Pomps, MU Gearlog, Hhafuing, &c., Stik
Tow Oakum lu(wlnf. Kope, Fiax, snd Homp wnery
Ag'rnu for the Now iaven Munufseturing Co.'s Machin:
::t“:‘:;'::l-;I:Iur'.ludwn‘odu?v;rnun “5 Stop- Valves;
] OWErs: an Mfleren - 3
AKEROOMS, 10 HARC R l'ulla‘ I“'lu T

N i

WORKS FATKISON, NEW ¥ .
l;{‘(‘llAl(l)ﬂ()N. MERIAM & Co.,,
apufactorers of the) R
and Woodworth l'un‘l‘u' ﬁ:ﬂﬁﬁ.’rm u“ ““‘
Molmnf.'rnu.nln v Mortising, Boring lpfn .r'il
cal oo Qlreular o-sawing Flactiinos, Baw Mllfa, Baw
orh, Roroll Bawe, Raflway, Cot-Off, snd IRt
Muohinos, Bpoke and W Y ' e
other lln-lnl.nl Wl::>dV‘ll((:;lk.lrl:l;n)lrl'olln‘l.lll:'r"y.' '321}1%"32:

and price llsta sont on application
coalor, Mass, anlmuw.l i L\tl)m.rl){!‘l?:::f}lﬂ)rz‘?o?{

tains hundreds of Notes, Rocipes, and Sugges-
tlons, und Advice, by Practical Writers, for Work-
Ing Men and Employers, o all the various arts
TERMS OF BUBNCRIPTIONS, —POSTAGE
PAID BY UM,
Ono copy Solentifioc Amorioan, one yoar. ...
One copy Bolontifio Amerionn, six months,. 1,
One oopy Bolentifio Amerioan, threo months 1,
Onoe copy Solentifio American and one copy
Bolentifio American Bupplement, both
for ano youar, post-pald. .. oooocioiiiins .00
Ono copy of Bolentifio Amerfoan for one
year, and ong copy of engeaving, * Men
Of PrOKTON™ .ovvvvvsnneses ansesssssanss 10-00
Ono copy Bolentific Amerioan, One yoar,
and one copy Solence Record for 1576..... 5.20
Remit by postal order, draft, or expross.
Addrees gll letters and make all Post Offico or
ders and drafts payable to

87 PARK loe. NEW YORK
he “ Sclentiflo Amurican

T Jyrlntod with
i gel s b M 8 Go1d Db New. YOOk

E

B



