-

IENTI&FIC

A \\'l’l I\I\ JOURN \I

\ol. I!l‘.—.\n. ln.l
(NEW SERILS.

IMPROVED FEED WATER HEATER AND PURIFIER '.m-l passe

OF PRACTICAL INFOR \l\lln\ \RT. SCIENCE. MEC ll\\lm (IIMH\TI Y. ,\\n MANUFACTURES,

NEW YORK, SEPTEMBE l. 6, 1873,

#3 per Annom.
l IN ADVANCE

s into the circular tube, E, Fig. 2. Thenee It de | ns well as 3o mueh of the steam as Is necessary, Is conducted

Itis & well known principle of phiysics that a liquid boils | seends through the vertical pipes, F, into a second annular | to the cistern in order to warm the water therein to such &

when the tension of its vapor is equal to the pres

re dibaap. | recoptacle, G, from which it exits by the conduit, H. The | degree as may not interforo with the operation of the pump.

ports. Hence, as this pressure increases or diminishes, the ! steam does not elreulate around tubes, E and G, because they | From the cistern the wa'er passes to the heater by the pipe,

w spsion of the vapor,

and therefore the

\mperature of ebul

lition, must COrTes

poudingly vary. Un.
der a pressure of 1
atmosphere, water
bolls at 212 Fah, : if
the former be aug-
mqnh'd to 2 atmo-
spheres, ebullition is
retarded, and occurs
at 250-5°. Similarly,
if we continue and
increase the pressure
to 50 atmospheres,
the elastic force of
the yapor will not be
equal thereto until
the liquid be raised
toa temperature of
510:6°, It is evident,
therefore, that to ele.
vate the boiling point

of water to a tempor-
ature corresponding
to agiven pressure of
steam, the heat of tho
liquid at the outset is
an important eloment
in determining the
quantity of fuel tobe
consnmed in the ope-
ration. Thus, to il
lustrate, if o steam
pressure of 5 atmo-
spheres, or 73 1ba., to
the square inch, be
required, the boiling
point of the water in
the boiler must be at
820%; if thetempers-
ure of the feed be
212°, then there are
108 degrees to be sup-
plied by the combus-
tion of fuel; if 250°,
70 degrees, and g0
on. Everyapparatus,
therefore, having for

its object the heating of the feed water of boilers, should,
both in principle and practice, be doubly economical; first,
through supplying the feed at the highest possible tempera-

J,entering asshown
pear the bottom of
the apparatus and
filling the tubes, C,
sod intermediate
ipace between the
shells, A and B,
There, as is evi-
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FRANCE'S FEED WATER HEATER AND PURIFIER.

have closed extremities at poluts respectively opposite those
of inlet and outlet,

To the clbow of pipe, H, is connected a tube, I, through

dent, it becomes
heated by both ex.
haust and gases,
and finally escapes
into the boller by
the tube, K.

For cleaning the
apparstus, & very
ingenious and, it is
claimed  efficient ar-
rangement is pro-
vided. 7The healer
is firet filled with
water, and then the
valve on pipe, L, is
opened, Steaw di.
rectly from the boil.
eris thus conducts d
into a perforated
circular tube, M,
throngh theorifices
of which it escapes,
breaking up what.
srver sediment or
mud may have se.

. cumulated at the
. bottom of the inter.
mediate gpace ; and
thence it passes
through a system
of pipes beginning
az N, and Jeading
through all the
tubes, C, as shown
at O(Figs. 1 and 2),
These pipes are
closed at the fur-
ther end of the sys-
tem, and are also
perforated, so the
steam, emerging,
acts upon the impn.

S

rities packed on the inner surface of tubes, C. The blow out
cock, P, is then opened, through which the water in the heat-
er escapes, and also the sediment driven out by the steam.

ture; secondly, by offecting this result through the most | which the water due to condensation of the exhaust steawm, | In filling the apparatus the steam from pipe, L, is shut off

thorough utilization of the heat generated
by the fuel that is employed,

The device which we herewith illustrate
is clnimed to completely fulfil the require-
ments of the above propositions, Briofly
dexcribed, it is o feed water heater and pu-
rifier, in which not only the heat of tho
exhaust steam, but that given off by the
products of combustion In passing through
the uptake, is utilized. Our engravings
represent: Fig. 1, the application of the
invention to a stationary boiler, and, Fig.
4,8 somewhat different arrangement of the
same principle in connection with a porta.
ble engine or locomotive.

Two cylindrical shells, A and B (Fig. 2),
are made of boller iron, and, at their ex-
tremities, aro provided with flanges, by
means of which they are bolted together,
When required, by removing the bolts the
outer shell can be taken off, thus giving ac
©esa to paits inside, In the inner shell, B,
are perforations in which cross tubes, C,
are expanded. These are armanged at dif-
fezent hights and in a spiral line, as indica-
ted in the plan view, Fig. 2. The appara-
tus being placed ut tho end of the boiler
aod secured directly over the receptacle,
the heated gases from the furnace necessa.

rily pass up within the inner shell and
around the cross tubes,

The exbiaust stesm from the engine en-
ters through the large pipe, D, at a point

abont six inches from the top of the heater

and the cock, P, closed. The small jet cock,
at Q, is then opened to allow the air to es-
cape, and the valve at the bottom of pipe, K,
raised. The construction of this valve is
represented in section in Fig. 3. When the
feed water emerges from the heater in the
direction of the arrow, itlifts the valve from
its seat, but, ns is evident. is prevented from
flowing back. On maising the valve, how-
ever, by the screw and band wheel shown,
the steam pressure within the boiler forecs
the water up through the pipe, K, and thence
into the heater, When full, the valve is
closed, and the air cock, Q, shut, and the
cleaning process already desoribed repeated
if desired,

The foed water, entering by the pipe, J,
at the bottom, comes In immediate contact
with the cooler ,mr(iun of the contents of
the heater, and does not reach the hot metal
above until thoroughly mixed. The ex.
haust, on the other hand, entering at nearly
the top, meets at once with the most heated
paxt; for so long as there is fire under the
boiler, the water in the apparatus can be kept
warm independently of the steam from the
engine. This Is of especial advantage in
firlog up in the morning, for by the time
the engine Is ready to start, the contents of
the heater will be sufficiontly elevated in
temperature to prevent the sudden expansion
due to the hot exhausy being instantly turned
upon the cold metal.  Similarly in machines
which lay by threo or four times dally, in.
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— Sataping S—
stond of cold feod being passed thirough to the boiler, an it
might be, wera the water dopondent for its heat upon ex.
haust alone, the reverse Is the case.  Moreover, it s elaimod
that, from the rolative points of entry of steam and water,
a uniform tomperatare of the foed in kept up, which can bo
muintained through the regular working of the pump.

The inveator Ings particular stross npon the point thnt
this device furnishes water to the bollor at a hotter degron
than can bo attained through using exhaust stoam aingly,
Thus, we stated already that the temperature of water or
stoam, due to a prossure of 75 lbs. to tho square fnch, 188207,
After this steam has passed through the engine it has proba.
Dbly & prossuro of not moro than 4 Iba. to the wquare inch,
which corrosponds to 2257, nearly. This communicaton 1tn
hoat to the feed; and were tho latter dependent upon this
soures only, it is evident that the temporature thus reached
would be the highest attainable.  But, in addition, must bo
considored the effect of the hot eseaping gases, which, if the

‘bo(ler bo properly set, pass through the Inner shell at o heat
equal to thatwithin the flnes or tubes, orof at lonst 825°, and

act on the contents of thoe apparatus, Cloarly, then, by such
moans the temperature of the feed is still furthor elovated,
so that the claim of the inventor, that the presont devico Is
superior in this respect to a heater operated by exhnust
alone, appears, supposing the latter to be otherwise oqually
efficient, to be well founded,

Tho cleaning process is facilitated, ns well as & farther
cconomy of fuel effected, through the purification of the wa-
tor, which, it is stated, takes place within, The feed, in pass.
ing out from above, oxpands as it noars the top, cansing n
separation and precipitation of sediment, so that the Iatter,
instead of entering the boiler, drops to the bottom of the heat-
or, and is thence removed by the means already described.

In Fig, 4, the same principle is followed in arranging a
lieater in combination with the smoke stack of a portable en-
gine. A and B are the outer and inner shells, between which
feed water is admitted from below by the pipe, €. Thence
passing in the direction of the arrow, through two or more

pipes, D, the water enters an inclosed conical pot, E, where
it receives still further heat from the mingled escaping gases
and exhaust. From pot, E, the feed is forced down the pipe,
F, which may be either inside or outside of the smoke stack,
and thence into the boiler. Cleansing is offected by steam
admitted through the pipe, G, and escaping from the circu-
Iar perforated tube shown in Fig. 2. His the blow-out
valve. The same claims, already explained, regarding free-
dom from sudden expansion of metal and precipitation of
sodiment, are made for this application of the device.

Patented Angast 6, 1872, by Mr. 8. W. France. For fur.
thor information, address Messrs. Heron & France, 40 Cort-
Iandt street, New York city; or the apparatus itself may be
seen in operation at the boiler works of Smith Brothers, 40
Jay street, corner of Plymouth street, Brooklyn, N. Y.

—_— - —

. . ®
Srientific  American,
Lix whole mind to the advancemont of the interests of the |
clang to which he belonged. |

Mr, Arch in not a demagogue, nor doos he aim to maintain '
the rights of labor by extreme moasures. Noither is Lo al.
lied to any politieal creed or faction. Ho simply strivos to
socure, for n disorganized, seatterod and down trodden olans,
A Just roturn for ita toil.  To thin end, he hns traveled nround
Eogland, diffusing Information; in some eases loading mon
In direet opposition to employers, In others counseling eo.
operation or compromise, but in overy event enforeing his
viows with such reason and moderation as to convines oven
the most ignorant that his work was for their advancement
and benefit,  The result in that at the present day ho In the
recognized leader of 100,000 mon, organized in a poworful
nnd growing movement,

T'he agricultural labor difficultion in England nre perlinps
the legitimate results of the surplus of population crowded
within the narrow limitsof that country. Thore are far more
people seeking work than there are places to bo filled, so
that individual competition is necessarily so strong an serl.
ously to ratard offorts to improve the condition of the Inboring
olnsses through gaining bettor wages for them. Following
out his precopt of demonstrating to the workman the place
whore hie ean obtain the best return for his labor, Mr. Arch
crosses the oconn in order to Investigate the condition of
agricultural affairs in the United States, with the view of
ultimntely counsgeling the emigration hither of large num.
bors of his countrymen. His errand, we believe, will not be
n froitless one. He will find o vast and fertilo territory
whaiting only for the Inbor of the farmer to yield rich returns,
and will learn that acres by the hundred may be had of the
Government for the asking, under no recompense other than
the tillage of the soil. The laborer, at home a mere sorf,
wholly relinnt for a means of existence upon the wealthy
land owner, will, under our lawa and institutions, become
almosi at once o freeholder, drawing a certain support and
sustenance from his own farm. The emigration of such
men to onr shores will be of advantage to both natlons; to
England, through the diminution of her overgrown popula.
tion, and hence the bettering of the condition of the other
workmen that remain at home; to the United States, for the
valuable acquisition of several thousand strong armed, sturdy
farmers in now unsettled and uncultivated districts. To
Mr. Arch, the benefits to be derived will be fully pointed out,
while every facility will be afforded him for a thorongh ex.
amination of the immense agricultural resources of the coun-
try. Whether productive of direct result in immigration
ornot, his visit will be both timely and welcome, for just
such sound, practical views and adyanced ideas as ho has
promulgated ncross the ocean are sadly needed here,

We trust that he may speak publicly, and that both em-
ployers and workmen will listen to him. His teachings are
broad and general, applying to every trade; and while he

- Srientific merican,
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THE POOR MAN'S REPRESENTATIVE,

We note with gratification the projected visit to this coun.
try of Mr. Joseph Arch, a man who may be considered as the
embodiment of a principle, of which we have frequently ad
wised the observance. Weallude to moderation and a respect
for mutual rights in confliets betwoon employers and om.
ployed.

Mr. Arch was an agricultural laborer, a ropresentative of
the peasant class of Eogland. Unalded, he taught himself (o
read and write, and afterwards joined the Methodists, coupling
bis duties as a workman with those of & preacher to othors
of his soct. By thrift and energy, he sucoceded In amassing
sufliclent funds to purchase & small freehold property in

5 | continues the use of his patents,

sels justice and the rights of labor to the one class, he
as earnesily advises moderation and refpect for the rights of
property to the other.,

THE BISULPHIDE OF CARBON "AUXILIARY.

The Peters Manufacturing Oompulxy. of Newark, N. J., at
present derive their power from a pair of steam engines,
working one on each end of & main shaft. The steam cylin-
ders are 20 inches in diameter and 4 feet stroke. Power 200
horses. Consumption of coal, 4 tuns a day.

This Company has lately contracted with the Ellis Bisul-
phide Engine Company, for the use of the Ellis patents as fol-
lows: Oneof the cylinders is to be run by steam as at present;
the exhaust therefrom is to be sent through the Ellis bisul-
phide of earbon boller, and employed to convert the liguid into
vapor, which is to be used in the remaining cylinder. Thus
one cylinder will be operated by steam, and the other by the
vapor of bisulphide of carbon, heated by the steam exhaust.
Mr. Ellis, at his own expense, puts up and attaches the bi.
sulphide of carbon apparatus, and runs the engines for 60
days, guaranteeing to effect a saving of 50 per cent of the
coal at present consumed. If he accomplishes this, he is to
receive £8,000 dollars in cash, and a royalty equal to one
sixth of the valae of the coal sayved, so long as the company
If the bisulphide auxiliary
fails to effect the saving specified, Mr, Ellisis to remove the

7 apparatus at his own expense. This seems to be a good ar-

rangement, and promises to afford a fair test of the value of
the Ellis improvement. We shall look for the results with
interest. The work is to be completed within sixty days.

The Atlantic Works, Boston, Mass., are now putting in
the engines for a tugboat of 400 horse power, in which the

:": Ellis bisulphide auxiliary is to be employed.

AWARD OF PRIZES AT THE VIENNA EXPOSITION.
The distribution of the premiums awarded at the Vienna
Exposition took place on the 18th of August (the Emperor's
birthday), in the Imperial Riding School, in Vienna, About
three thousand persons were present, but the ceremony is
characterized in the dispatches as a rather tame affair. The
formalities consisied in a brief speech by the Arch Duke
Regnier, in reply to which Arch Duke Charles Louis stated
that he had received the Emperor's command to have public-
Iy read the names of exhibitors to whom diplomas, medals,
ote., hiad been allotted by the jurors. Baron Schwartz Senborn
then read the list and returned thanks,
The distinctions granted are as follows: 1. The diploma
of honor, given for eminent merits in sclence, and its appli-
eation to the culture of the people and advancement of the
intellectual, moral, and soclal welfare of mankind., 2. The
medal for progross, for exhibitors who, by new inventions,

Harlbury, Warwickshire; and having thus assured himself a
subistantial home and cortain means of livelihood, he turned
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neoun fine art prodaced slneo the London Expo .
5. The medal for good tasto, for those who distinguish them.
solvon in articlos in judging which, form and eolor
tho first lino docisive. 6, The cotperative modal, for man.
ngors of footories, foromen, designers and other l.mg':'
who contribute to the excolloncs of products or oxt tof
consumption. 7. Honorable mention, given to exhibitory
who show merit, but not in n sufficient degreo to warrant the
bestowal of n higher nward,
The medals are in bronze, 2} inches in diamoter, bearing on
the obverse a portrait of the Emperor of Austrin with the
inpeription In German, ““ Franols Joseph 1, Emporor of Aust.
rin, Kingof Bohemin, ote,, Apostolic King of Hungury.” The
roverno sldo contains emblems and artistie doslgns ac
to tho rospective classes.  The moedal of merit liny, in sddi.
tion, anothor inscription, of which the following will aserve
as nn exnmple, “Welt- Austellung, 1878. Wien, Fur Verd.
ionate," or “ World's Falr, 1878, Vienna. For Morit,"”
Tho list of American awards, recently sont per cabils and
publighiod In the daily journaln, hins so muny Inacenracion
aud, in the matter of the names, is suseoptiblo of so mueh
doubt that we defer its publication until the reception of
more complote and reliable information. It would seem,
however, from the number and wide field covered by the
premiums, that it would be rather singular if any exhibitor
failod to rocolve some honor; and hence it may perhaps be
#afoly inforred that none of our ropresentutives will return
cmpty handod, unless, of course, they have voluntarily with-
drawn from competition.

THE PATENT CONGRESS AT VIENNA,
The delegates to this gathering, from the varions States
of the continent and from this country, assembled on the 4t
of August, in the Jury Pavilion in the exhibition grounds
at Viennn, nnd organized by the election of Baron Schiwars.
Senborn as honorary president, and a council, of which
C. William Siemens, of London, was chosen president,
with several secretaries, of whom Mr. Black, of New York,
is ono.
The object of this Congress, it will be remembered, is to
discuss the propriety of establishing a uniform patent Inw
in Europe, and also to suggest, to the several governments,
the general principles and features which sueh a law onght
to embrace, According to Gaiignani's Messenger, the follow.
ing resolutions have been adopted :
“1, Only the inventor himself or his legal successors shall
obtain w patent. The ting of a putent cannot be refused
to foreigners. 2. The%onn:uon of a patent for an invention

to be for fifteen years or for a shorter term with the option
of extending it to that period. 3. The complete publication

of the patent to be obligatory. 4. The expense o granting a
tent to be established ona moderate but progressive seale.”

e amendment proposed by the American delegates, to intro-
duce a graduated tax upon patents according to the condition
of each ve country, was withdrawn after repeated
doubtful votes had been taken. “5. A specification of all
patents in force must be accessible to the public.”

The is to continue the debate upon the sixth res
olution, whereby it is made obligatory on the holders of pat-
ents to place their inventions at the disposal of everybody
wishing to use them upon payment of a fitting remuneration.

The first five resolutions appear to be practicable enough,
and are based upon existing laws, now in vogue in most
of the continental States. The proposed sixth resolution
is a novelty in patent logislation and in legal jurispru.
dence. It is & suggestion from some of the addied heads
of Great Britain, we believe. It is intended, in that coun.
try, to involve the appointment of a commission of lords,
dukes, or barons, who shall establish the price at which an
inventor may sell his device after the grant of a patent.
Such an enactment would be absurd as well as unjust to
the inventor. If it is right and desimble for government
to fix prices for the inventor, why not in like manner es-
tablish rates for authors, merchants and dealers in com.
modities of all sorts?

LIGHTNING RODS,--A FEW PRACTICAL HINTS.
To the Editor of the Scientific American :

On Saturday the 26th of July last, at about a quarter to
one, A. M., in the village of St. Michel, some 15 miles below
Quebec, where I have my country residence, the lightning
fell during a thunderstorm on the house of one Boulanger,
with the following effects, which I believe are worthy of
note:

The house is & two story one with a hip roof of ordinary
pitch. The clectric fluid struck the vertex of the triedral
angle formed by the plane of the hip and those of the front
and rear slopes of the roof. It there divided into three dis.
tinct and separate parts, one of which went northward or to.
wards the rear of the house, following the line of mfter,
along which it traveled, and tearing up the shingles as It
passed along. From the foot of the rafter, it jumped to the
top of & window situated immediately below it, and fal-
lowed the center of the window along the iron bolts or fast-
enings, tearing away strips of the woodwork several fe_;-t in
length, and projecting them to considerable distances within
the house. From the bottom of the uppor window, the
lightning leaped to the top of the window bolow :nd..fol-
lowing tho bolts as before, with the same effects, passed into
the earth or foundation.

That portion of the electric fluid which went westwarnd
down the hip did not follow a mafter, there being none in its
vicinity, but followed the tongued and grooved joint of the
roofing boards, and, as in the other case, tore up the shingles
all along from the apex to the eaves, pasaing down as before
along the mullion or center of two windows aitusted in the

ete., can show notable improvement over former expositions.
8. The medal for merit for perfoction of work and general

end of the building, one below the other, again following
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the window bolts and tenring awny long Atrips of the wood
work, one of which, four feot long, was projected through
an Interior door to o distance of fully 80 foot,

The third branch or portion of the divided fluid went
gouthward along tho raftor (but in this enno without tearing
up the shinglew) from the foot of which it juomped to the
window bolts of the uppermost of the front windows; and,
s the window below is o ghop window, with no mullion or
bolts, the lightning jumped from tho bolt of thoe apper win-
dow to the hinge of the blinds, and thenee passed down be-
tweon tho frame and architrave of said lowoer window, which
architrayo was torn away and projected a distance of 40 feet
to the opposite side of the rondway,

The man, Boulanger, who hnd risen during the storm,
stood, at the moment the thunder foll, about midway between
the fore, aft and end windows above mentionod, or VOrY near-
ly under the apex of tho roof or poind whore the lightning
giruck, e was knooked senseless and foll in the doorway
where e stood, but soon recovered and in just ns well as
ever, while his wife and childron, who wero near him at the
time, wore unaffected by the shock.
vaded the house, so says the man.

Now, Mr, Editor, bas it ever happened before that the
lectrie fluid has thus divided into two or more separate
branches, and if so, would it not bo advantagoous that light-
ning rods or conductors be bifurcated or trifurcated at the
base, the separate branches thereof passing down from the
apex of eaoch of the hips of isolated buildings, or down the
front and rear roof slopes of buildings in cities, to tho ground,
by two or more outlets ?

Ono query, Mr, Editor: What is it that projects the large
splinters of woodwork to such distances, a8 in the present
case? The ignition and explosion, I suppose, of the gases
within the pores of the wood; but how explain the projection
of the architrave of the lower front window to some 40 feet,
where the feame (t561f was not in uny way splintered or de-
stroyed, and where the electric fluid appears to have merely
pussed down between the architrave and the lower frame of
the window ? Iy the action merely mechanical or is it chem-
jeal, that is, can the fluid in its passage, and by its immense
yvelocity, 80 condenso the air itself, or the oxygen it contains,
as to eause an explosion capable of accomplishing the phe-
nomenon alluded to? C. BAILLAIRGE.

REMARES BY THE Eprror.—It would be hard to find a
more benutiful illustration of tho principles laid down in the
paper on “* Lightning Rods,” published in our issue of Au-
gust 16 (page 98 of our current volume), than that furnished
in the above communication,

It appenrs that this house, with its Mansard roof: with
more or less of metal on its exposed angles and edges, and
its window bolts standing vertically, no doubt: offered three
tracks of nearly equal resistance to the clectric digcharge.

The one, however, over the shop window, which had no
bolt, being the worst track of the three, carried the least
quentity of the discharge, and thus the shingles in this line
were not disturbed.

The mechanical effects of lightning are usually purely
physical and due to the expansion of air by the heat, or the
development of steam from moisture, where that is present.
The present writer has in his possession an induction coil
giving sparks of 21 inches in air, with which many of the
actions of lightning may be imitated on a small scale. Thus
if the spark is taken across the surface of a piece of pine
wood, slightly moist within but well dried on the surface,
fine splinters or fibers will be torn off at each flash and pro-
jected to the distance of several inches. These are torn out
by the explosive force of the heated air and steam, developed
by the passage of the spark between the fibers near the
surface.

Lightning flashes breaking into numerous forks or ‘“de-
rived circuits” are by no means uncommon, although much
less usual than the single ““streaks.” We haye repeatedly
geen them, and the phenomenon may algo be beautifully imi-
tated by taking the flagh of the coil aboye mentioned across
s crumpled sheet of metallic paper, such as is often used in
packing coffeo or spices. 1'he tracks will here be five or six
fect Jong and sometimes single, double, triplo, or indefinitely
multiple,, Multiple lightning conductors are nseful becanse
ench one helps the others, and if the discharge is too great
for one, they will be able to carry it botween thom, but what
i more i nportant is thig: The less the total resistance of
the conductor to enrth, the more certain is it that no other,
undegimble line will offer an approximately good path to
the cartl, and so get & part of the flash. Thus, suppose o
wingle roll whose resistance is 1, and that a series of bolts,
hing o, gutters, stove pipes, ete., offers another line (passing
porhaps through the walls of the house or the body of its
oceupnnt) whose resistance is 2. Now, under these condi-
tions, a flagh would be likely to divide itsolf, and whilo §
would go safoly down the rod, § passing along the other
line might buen tho house or kill the man.  But if two rods
wore conneoted, the resintance in this line would be but half;
lonce 4 would tuke this road and but § tend to go by the
other,  Again, the less the resistance of any line, the highor
thie opposite chinege developed in it by indudtion, and hence
the greator its attractive inlluence, leading the dischurge 1o
profor it s w path,  This boars upon the importance of con-
necting all aceldental lines of conductors, such as gas and
water pipos, with the lghtnlng rods, Insnlated, theso are
opposition Hnes, saliciting the lightning to como into the
Lowse and traverse thom; connected, they help the rod s
W hinvo seen, to got and keep tho lightuing outside.

A sulphurous odor per-
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P prieo of quickallver on the Paclfio const has risen to

#1.10 par pound,

CAOUTCHOUC...WHERE IT COMES ¥ROM, AND HOW IT
18 PREPARED,

The extensive and rapidly ingressing employment of
cnoufchoue in the nrts hag, within the past few years, raised
this uniquely useful substance from its humble estate as a
mers rubber-out of pencll marks to the front rank smong
vegoetable products, Thousands of tuns are already re:
quired to meet the annual consumption, snd almost every
part of the tropical world has been laid under tribute to
supply the demand,

The plants which yield caoutchone are restricted to three
natural orders, namely: 1. Zuplorbiacew, represented by
several species of lofty trees (kavea or siphonia) inhabiting
the hot and humid valleys of the Amazon, and the Rio
Grande do Norte, 2. Artocarpacen, comprising several
varietios of UlG trees (castillon elastica, ete,) ranging from
the Gulf of Mexico. to Guayaquil; a number of species of
fig trees (flous clastica, ote.) occurring in North BEastern
Hindostan, Farther India, Jayn and Northern Australia. 3,
Apoeynaca, ropresented by Aancornia, in Southern Brazil;
landolplin, in Equatorial Africa; vakea, in Madagascor, and
wrceole in Malacen and Borneo, all except the first named
being climbing vines and shrubs,

The finest quality of caoutchoue is the Parf, the trade
name of the Brazilian products from that port.

The collection of Pardl caoutchouc begins in August and
continues until January or February; in the wet season the
milk or sap is too watery for profitable working. When it
flows from the trees, the milk has the consistency snd color
of cream, but it soon cardles by the separation of the
caoutchouc fror: the whey-like liguid in which it is sus-
pended. The trees are usually tapped in the evening, and
the milk collected in the morning.

The native method of preparing the caoutchoue for mar-
ket is to evaporate the milk over molds of wood or clay,
by means of artificial heat tempered by the smoke of ronst-
ing nuts. The milk is poured over the mold and har
dened in successivelayers; then, when a sufficient thick-
ness has been obtained, the mass is cut through on one side
and the mold removed, leaying a ponch, the parent of the
original rubbershoe, By European manufacturers, the milk
is coagulated by the use of alum water or ammonia, and the
caoutchout hardened by pressure: a better way, in that it
allows themanufacturing to be done away from the scene of
collection, which is always unhealthy.

The export from Pard is now about 5,000 tuns a year,
half of which comes to thiscity. It appears in market in
several forms: ““ biscuits” or flat ponches, made by dipping
and smoking with round molds; “bottles,” made in the
same manner over moids of corresponding shape; “nig-
ger heads” or solid balls, sometimes a foot in diameter,
made by rolling small pieces together; and lastly, as loose
serap. .

Pardi caoutchoue,being stronger, purer and more enduring
than any other, is ifidispensable for articles requiring great
strength and elasticity, such as springs for railway cars and
the like.

An article of similar quality, but less pure, is that known
commercially as Ceard serap. It comes in the form of
balls or blocks, made up of reddish brown string, like
pieces rolled together. Like the Pari, it is tle product of
hoyee, 'The same trees also abound in French Guiana, Vene-
zueln and'Eastern Pera, in the dense moist forests along the
river valleys.

The second in rank nmong the producers of caoutchouc is
the Ulé tree, which abounds throughout Central America snd
Western South America as far south as Peru. Two, por-
haps three, species are tapped. They thrive best in thick,
damp, warm forests, growing to perfection in the basing of
Lakes Nicaragua and Managua. The milk flows at ull sen-
gons, but is best in April. A tree eighteen inches in dinm-
eter, skillfully tapped, will yield about 20 gallons of milk,
giving 50 pounds of caoutchoue, The milk is usually coug.
ulated by the addition of the juice of certain plants, the
caoutchoue separating as o soft brown mass, smelling like
new cheese, Itis then taken out of the brown liguid in
which it was suspended, and pressed into cakes woighing
about two pounds each,

Sometimes the caoutchoue is allowed to separate sponta-
neously, which ocours after the milk hag stood half a day or
#0, nud is then left to dry for a fortnight befors pressing.
At other times the milk is simply poured upon propared
ground, when the watery part is absorbed or evaporated. It
ig sent to market in cukes ealled tortillas or meros, in bnllg
or eabeeza, sud in bolug formed by tho natural dreying of fhe
milk in the cuts made in the tree, The lash varioty 18 os-
pecinlly prizod.,

Six or aight hundred gatherors are omployed in the San
Juan distriet (Nlearagun), and as many a8 two thousand in
the nelghborhood of Pannma, whare the troes are out down
| ta obtain thecsoutochoue. The New Granada product, known
to the trade ns Carthagenin, comes in sheets threo fourths of
an inch inthickness, and s of good quality, though some.
times tarry from admixtore with gum from the wood, the
result of nnskillful tapping.  Guayaquil enoutchoue iy yory
drregulor n quality,  The best Klnds are of a whitish calor,
nod come inJarge flukos or lnmps.  The poorer varietion nre
spongy, and saturated witha disagreeable black Houid,which
staing the hands and sickens the workmen who use it. The
It of the Contral America brands 18 that known as Wont
Indin, though not a product of the islsnds.  The finest qual.
ity cones in blocks made up of thin sheets, and is of great
purity, Guatamaln caoutchouc is the poorest. It is pro.
pared like the Waest India, but is spoiled by tarry mattor,

The remaining caoutchouo region of Amariea comprigos
the high plstean of Southern Brazil, botween (8" and 12"

¥

e
gouth latitade. It affords & good quality known ss Pernam-
buco, obtained from woveral variotien of kancornia, Thm
troes grow to the sizo of the appls tree, with pmnll Jeaves
and drooping branches, which give them the appearance of
the weeping birch. The milk s not mach collected, the
tres being more valued for tholr fruit, which is held in high
estimation,

The principal caoutehioue tree of Asin in the flous elastica,
which flourishes chiefly in Asssm, Farther Indin, Java,
Sumntra and Australin, north of the isotherm of 70° Fahr.
In many parts of the Assam district, the trees have heen de-
stroyed by reckless tapping, and u still more reckless felling
of them to render the operation of tapping more conyenlent,
When properly bled in the month of August, an Average tres
yields abont 15 ounces of pure cnoutehoue, During the cold
geason, from October to March, the milk is scantier but
richer than during the warmer months, That which flows
from the branches is sllowed to dry on the tree; that from
the trunk and roots is collected in holes in the ground and
in large leaves rolled funnel-wise and prepared artificially,
The milk is either poured into the boiling water and stirred
until it is stiff enough to be handled, or it iy mixed with
water in a tank and allowed to stand until the caoutchoue
geparates and floats like cream on the surface. It is then
boiled over a slow fire until it cosgulates, when it is taken
out and pressed, after which it is boiled again, pressed,
dried in the sun and washed with lime. It is sent to mar-
ket in baskets of split rattan, holding sbout three hundred
weight. Assam caoutchouc has a peculiar mottled appear-
ance, the color ranging from cream color to a bright pink.
It is seldom pure, the admixture of bark and earthy matter
amounting sometimes to a third of its weight,

Singapore caoutchoue, the product of surrounding coun-
tries—Java, Sumatra, China, Manilla, the Malay peninsula,
and Penang—is chiefly from the ficus elastica. Some bear-
ing the same name comes from Borneo,Sumatra and Malacca,
and is the produce of the vine urceola elastica, a climbing
plant of rapid growth and great size, often attaining s
length of two hundred paces and the thickness of a man’s
body. The vine is usually cut into small pieces for the
convenient extraction of the milk, the flow being hastened
at times by applying heat to one end of the sticks or billets.
The caoutchouc is separated by the action of salt, which
causes the particles o coalesce. When fresh, the Borneo
caoutchouc is white, soft and spongy, the poresare generally
filled with salt water and whey. When dry and old, the
color changes to a dull pink or red. The quality is inferior.

The caoutchouc of Madagascar,also obtained from a vine,is
of excellent gquality. It is prepared by treatment of salt
water, and also by artificial heat. It is largely used in
France, and ranks next to the Pard in price.

Equatorial Africa is rich in caoutchouc-yielding vines and
trees, but its resonrces are but slightly developed. The col-
lection and preparation is conducted in the most slovenly
manner, the caoutchouc being largely mixed with gum from
the wood, which spoils the product.

African caoutchouce is received in the form of flakes, round
balls and tongues. It is sticky, has a bad odor and but lit-
tle elasticity. The chief districts whence it is exported are
the Gaboon, Congo, Angola, Benguela and Zambesi.

Notwithstanding the wide range of caoutchouc-producing
plants, the future supply of this indispensable product is be-
coming & matter of deep concern. Owing to the reckless
habits of the native collectors, all the accessible trees are be-
ing destroyed with frightfal rapidity, large districts being
already stripped of them, and no pains taken to secure their
renewal. Millions of trees remain, it is true, buried in al-
most impassable forests, away from means of transportation ;
but the cost of reaching them must ever prevent their being
the source of much profit.

AMERICAN SEWING MACHINE AWARDS AT VIENNA.

The official announcemoent of the prizes awarded for Amer-
lcan sewing muchines at the Vienna show, sent by telegraph,
in 8o vague in detail and the statements of exhibitors are so
conflicting that, at the time of going to press, we are unable
to detormine which muchine has gained the highest honor.
Nearly overy one of tho manufacturers competing advertises
the faot of his having recelved ““a grand medal,” and un-
doubtedly with teath; but it should be remembered that the
modaly aro not tho greatest distinctions, and that the diploma
of honor s the award which, ns wo understand the preminm
systom, only one, and that the best, machine can receive,

There is probably no question but that the medals for

merit and progross hnyo beon bestowed upon all our inven-
tlons of this class, either on the ground of utility, superior
workmanship, or adaptability to special smployments. Every
roport roluting to the show indicates that our sewing machines
have exolted universul admiration, and have won the highest
prafses both from crowned heads and people. They have
stood prediminent over the slmilar display of any other na.
tion, nnd have galned for our gencral exhibit a degreo of
crodit whioh otherwlse it must have failed to receive.
The honor belongs to the energy, genius, and enterprise
of our sowing muchine manufacturers, whatover may have
beon their motive for exhibiting, and to them are Justly due
the thanks of the mechanics of the country whose skill has
beon so well represented by their handiwork,

‘I'he Fronch Assoolation for the Advancement of Selonen
opened its session at Lyons, on the 215t of August. The clty
voted $4,000 to moeot the expenses of the socioty, and placsd
the Town Hall and Salot Pierre Paluco at ity disposnl.  Thiy

in the second mooting of the Association, which
bore 1,000 mem bory, : S N
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THE ARCHITECT AND THE BUILDER OF THE VIENNA

¢t EXPOBITION PALACE,

asked, not only from Austrian flrms, but from many of the
prominent fron makers in other countries, The Falrbairn

The two portraits given herewith represent, respectively, Englneoring Compnny, the Cockerill Company, of Belgiam,

John Scott Ruussell, tho colobrated English onglineor, and John
Kaspar Harkort, ono of the largest Vienna iron mustors, two

mon to whom  Austrin Iy Indebted for the dealgn and con
struction of the magnificont edifice which forms, st her capl
tal, the receptacle for the exhibited products of the world

Mr. Scott Russoll is perliaps best known
among engineers as the author of the
“waveline l‘h‘-'f}' of naval architecture,”
by which the bows of vessels are made
hollow and wedge-shaped, conformably to
the wave of motion in water, while, in
longth, they ara proportioned to the
ghip’srun as 8 to 2.  Ho was not tho in
ventor of hollow bows, as asserted by
sOme, but he discovered and nppliml 10
shipbuilding the principles of Nature,

In 1855, at his works at Millwall, Lon
don, Mr. Scott Russell began the construc
tion of the celobrated Great Eastern, a
work confided to him by her engineer, Mr,
Brunel. The ghip was necessarily ox.
pcrimvntul, and heneo no small difficul
ties were encountorod even before she was
Jaunched. The hull was completed in
1857, but, through some defects, required
a year's additional labor and the expendi-
tu.n‘ of some $£400,000 before she could
be got into the water, Of the eight en-
gines supplying the motive power, Mr,
Russell built the four designed to operate
the paddle wheels, and also supplied oth.-
er machinery, the failure of some por
tions of which afterwards formed the
ground of controversy with the owners,
and elicited adverse comment from the
press. The model of the Great Eastern,
however, is exceedingly beautiful, and
she is built on the wave line principle
above described. To her fine lines and
harmonious proportions her subsequent
success, as a seagoing vessel, is douotless
due.

The subject of our sketch was called
upon, through the agency of Baron
Schwartz-Senborn, to undertake the im-
portant task of designing the buildipg
for the Viennn exposition. Mr. Russell's
first idea was to construct a dome 800 feet
in diameter, but it was impossible to find
either room or money for so gigantic a
atructure; it was oventunlly arranged that he shounld pre-
pare designs for o building which should not exceed the
width of 400 feot. Only a fortnight's time was given him
to complete drawings and estimates; and in this short inter-
val, an outline plan and section of iron work, together with
the principal details and specifications, were finished under
his direction. With these hastily prepared designs, Mr.
Russell started for Vienna, but was met with opposition,
both secret and public; while many endeavored to show the
impossibility of carrying out sucha gigan.
tic cupola-shaped odifico,  Alded by the
energy of Baron Senborn, Mr, Russell
was triomphant, and returned to En-
gland with the opinion of the mechani-
cal committee ‘* that Mr. Scott Russell’s
idea was ingenious, excessively simple,
and, moreover, well suited to show how
fron could be employed inanew and hith-
grto untried manner.” The successful
completion of the work has proved the
exactitude of the purely theoretical cal-
culations upon which the plun was based.,
As in the case with his former colossal
labor, the Great Eastorn, Mr. Russell re-
lied upon the accuracy of his designs and
the soundness of his principles to over-
come unforeseen and Incomputable diffi-
calties, which might arise in the course
of & construction hitherto unparalleled
and unattempted. The raising of the
immense iron ring, of enormous weight
and over 100 feet in dinmoeter, to a hight
of 80 feet, and the placing of the girders,
joining io a socond elovated ring, was an
astonlshing feat, and, in a technical point
of view, a now and Important event in
the history of mechanical seience,

The first plans for the constroction of
the great edifice involved the use of large
yuantities of timber, for the supply of
which proposals wore Invited by the ex-
position committes, The Austrians, how-
wyer, evon st that carly date, began the
wystem of extortion which they have car-
riod through the entire enterprise, and ar-
ranged a ‘‘ corner " In wood, endeavoring
by wuch monns to forco the Government
1o psy a mont exorbitant price for the
large nmount required, The “ring"
opernthig the transaction were brought
to sudden grief by the prompt alteration
of the plaas, and substitution of iron for
the lighter materinl  Tenders were then

und governl other extensive Froneh and Foglish forges com
peted, but nll were underbid by Harkort, who agroed to fur
nish the 4,000 tuns of fron work required from hin foundory
at Duisbourg, on the Rhine, In Wostphnlin Belng eduen

ted from youth up, by his fathor, for an lronware manu fu

JOHN SCOTT RUSSELL,

turer, he defoted himself, when a voung man, fo the busi.
ness, after finishing branch studies at ‘Dortmund and Leip.
sic. The manufactory, which produced tools and scythes,
became, under his guidance, 5o enlarged as to supply iron
for railroads, and finally the work turned towards the build.
ing of bridges. The first ‘bridge was at Coblenz, then fol.
lowed the bridges over the Yssel, near Zatphen, in Holland,
the Rhine bridge at Diisseldorf, the Elbe bridge at Ham.
burgh, Steudal, Meissen, the Duuub‘-: bridge in Vienna, the

JOHN XASPAR HARKORT.

Danube canal bridge, ete,  The whole ostablishment is capa-
ble of swending out every year ten thousand tuns of
bullding iron. The rotunda of the Exposition is the greatost
work heretofore undertaken by Herr Harkort, snd has ndd
colobrity to his name and lis establishment,

|(.-un'rdin;: the complotion of the great structure and its
dotails, we have already given full particalars, Weadd the
two portraits as a part of Its written history, for, by the ge-
nius and enterprise of the men represented,
Vienna has been enriched with a building
which, sineo it ix destined to remain; will
ever be regnrded as o grand and wonderful
achievement of modern enginvering.

"~

THE MACHINE ROOM OF THE GREAT

EXPOSITION,

The large ongraving upon the opposite
page, for which we are indebted to the
Tlustrirte Zoitung, of lLeipsic, represents s
view in the machinery department of the
Great Exposition, This bullding, it will
be remembored, is 2,520 feet, or half
a mile, long, and the clatter of the num-
berless mechanismys, when all are in mo-
tion, is something sstonishing. Arranged
along in the central part of this great hall
are the various stalls or compartments in
which the smaller or lighter machines are
run, steam power being conveyed to them
from the main shaft by meaps of belts, as
shown. Among these machines are those for
weaving and spiuning, also pin and needlo
machines,

The large machine seen at the extreme
right of our pictare is a double steam engine
of a hundred horse power, made by Sigl, of
Berlin. It is a bezutiful specimen of work-
manship. A splendid dial indicator, which
shows the number of strokes and revolations
of the engine, is one of the notable at-
tractions of this machine. Next beyond
the Sigl engine stands the great sugar re-
finery apparatus made by Heckmann, of Ber-
lin. Tt is a resplendent object, shining likes
mirror, being made of polished copper and
brass. Access to this spparatus is had by
means of iron stairways, which lead up toa
platform that surrounds the machine. Here
the stopcocks and siphons are arranged. From
this platform, a very interesting and exten-
sive view of the machine department is ob-
tained, which the Zeitung chiaracterizes as the
submissive kingdom of Vulean. Beyond the
sugar refining apparatus, we have German fire engines, tur-
bines, hydraunlic apparatus, paper maclffners, Then comes
a great array of locomotives, cars, and milroad sppliances.

The sign Oesterreich at the left, signifies Austria; that
under the banners, Dewlsches Reich, signifies German
Empire.

—— () - A eeeeee——
The Octopus or Devil Fish.

For further elucidation of the habits and character of
this marine ‘monster, described by us on
page 181 of our current volume, we ex-
tract the following from the pages of
Land and Water. to which it was fur-
nished by Mr. Henry Lee, of the Brighton
aquarium, Eogland: —

‘A crab was so fastened that the strine
could bo withdmwn, and was lowered
near to the great male octopus. He was
.‘“(‘l‘l'_\'. and h‘\luil’ul & great deal of
tompting, but the sight of his favorite
food overcame his laziness, and he lunged
out an arm to scize the preclous morsel,
It was withdrawn from his reach ; and so,
at Inst, ho turned out of bed, rushed at
it, and got it under him against the plate
gluay, just as I desired. Ina second the
crmb was completely pinioned. Not a
stroggle was visible or possible : each leg,
cach olaw, was grasped all aver by suck.
org—onfolded in them—stretehed out to
its full extent by them. The back of
the carapaco was covered all over with
the tenacious vacnum disks, while the
black tip of the hard, horny beak was
seen for o single instant protruding from
the circular orifice in the center of the
ndiation of the srms, and nest had
crunched through the shell, and was buried
doop in the flesh of the migerable vie.
thim,

The netion of an octopus when selaing
Ity proy for its necessary food s very
like that of a cat pouncing on M
monse, and holding it down benenth its
paws,  The movement is as sudden, the
seufllo an briof, and the escape of the
prisoner oven less probable. . The fate of
tho erab is not really wore toreible thun
that of the mouse, or of a minnow swal-
lu_-wml hy w porel; hut thero in o ropul-
sivenons about the form, colay, and at-
titudes of the octopus which inve

sts it
with & Kind of tragle horror,
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Beside the steam engines exhibited in the Machinery and
Agricultural Halls of the exhibition, there are a fow other
* prime movers."
GAS ENOINES,

The Lenoir gas engine is exhibited in the French soction,

where it drives one of Gramme's magneto-electric machines,
the recent invention of which has awakened so much inter-
est among electricians. The Lenoir engine has now been in
use many years, and evidently finds many purchasers, It is
an engine in which the gas is first introduced into the cylin-
der, where it meets, and mingles with, the required amount
of air, and, when the proper quantity has entered, the mix-
ture is fired, impelling the piston by its expansion, which
follows the explosion. As the piston must move a consider-
able distance before the full charge has entered the cylinder,
that portion of the stroke is made without doing work. The
explosion of the gas also gives rise, momentarily, to an ex-
tremely high prossure, which rapidly diminishes as the pis-
ton moves forward, and as the products of explosion, steam,
carbonle acid, and nitrogen, condense and cool down. It fol-
Jows, therefore, that the mean pressure obtained in the
working cylinder is comparatively low, while the working
parts of the machine must be built to withstand safely an
extremely high pressure. The losses of pressure from con-
densation of steam and from the cooling of the gaseous pro-
ducts of combustion probably become much smaller at high
than at low piston speeds, but are undoubtedly serious at all
ordinary velocities,

There are many places, however, in which the gas engine
is to be preferred to its more economical but less suitable
competitor, the steam engine; and with the general intro-
duction of illuminating gas in all cities, it has found quite =

The consumption of gas given by these exhibitors for the
best performance of their engines, I have been unable to
learn, but early experiments made by that well known an-
thority M. Tresca, of the Conservaloire des Arts et Mitiers,—
who is bere, by the way, as amember of the International
Jury, Group XIII—indicated the consumption, in small ma-
chines, of over ninety cubic feet per horse power per hour.
Later experiments upon the Hugon gas engine, and with
larger sizes, have given something over seventy cubic feet
per hour and per horse power. No Hugon engines are ex-
hibited here. The principal difference between the two lies
in the manper of igniting the charge, the one using the elec-
trioc spark obtained from a small battery and the inductorium
or Rhumkorff induction coil, while the other uses a gas jet,
ingenionsly fisted to a little slide, which carries it into the
cylinder to Ignite the charge at the proper moment, and
brings it out again to be relighted at & fixed jot after it has
been extinguished by the explosion.

The only competitor of the Lenoir engine here in found in
the German section. This is the gas engine of Otto and
Langen. In this engine, the gas in fired explosivoly, as in
the Lenolr, and the contrivance for igniting it Is wubstan-
tially that of Hugon; but the piston s not secured to s
crank through the intervention of a connecting rod, as in or-
dinary engines, but rises freely under the impulsion of the
exploding gases, and, when at its greatest hight, is caught
and, falling slowly, its weight turns the shaft. It has the
movement, In fact, of the Cornish engine,—the same rapid
rise and the same slow descent of its piston, and is, of
course, single acting. An engineer would hardly be likely to
propose the application of the Cornish engine to driving
mills and ordinary machinery. It inequality of movement,
and its Jarge bulk for comparatively small power, would be
serious objections, even if the first were not fatal in all
canes. Nevertheloss, the builders of thin gas engine exhibit
ao engine numberoed one thousand, and claim to have munu-
factured conslderably more than that number, Thelr sue-
cess o introducing what seemn so extremely impracticable,
amethod of obtalning, satisfactorily, & motive power from
the cambustion of gas, is probably due 0 the excoptional
economy of gas consumption which they have attained.
They claim to have obtained the dynsmometrical horse
Ppower upon & consumption of but one cuble metor of gas—
less than forty cuble feet, or sbout ono half that reported

trinl of one of the larger sizes of this engine is reported to
have given even a better result, bringing the figure down to
about thirty-slx cnbic feet.

The wouree of this economy must be found, principally,
and possibly wholly, in the rapidity with which it makes its
upward stroke.  The gases have too little time to condensoe
or to fall In temperatare seriously. This economy in proba.
bly wo marked an advantage as to securo tho success of this
ongine, where competing with those proviously invented, in
spito of tho objections noticed, The first Impression pro-
ducod upon the mind of an experienced onginoer by its
nolsy and Irregular movemoent, and by the odor of gas which
surroundy {1, In, probably, almost invarinbly quite unfayvora-
blo; but it s here dolog Ita work well, apparently, and its
atonomy popma well peoven, not only by tho cortiflod tosts,
but by its suceess In the markot,

It eannot be doubted, however, that there Iy still room for
important improvements in this class of prime movery, and
we may anticlpate that they will be effectod bofore the lapse
of » groat longth of time.

The Brayton gas engine is entered upon the eatalogue of
the United States sootion, but it has not made ite apponrance
yot.  An the jurles have now finished thelr work, this on-
glne will probably not be examined by a body which has
among Its membors several of the most distinguishoed engi-
neers and mechaniclans of Europe, or of the world, It is a
great opportunity lost.

THE TILGIHMAN SAND BLAST

is anothor Ameriean invention which has attractod tho at-
tention of all membors of tho Internationn] Jury, and which
might, possibly, hnve mocurod oven higher honor than that
accorded it by the American Institute of New York in the
presentation of the Grand Medal of Honor. It is not ready,
however, two months after the opening of the Welt-Aua.
stollung, and those jurors who, of all men, are bost capablo
of apprecinting the device, and of giving substantial nid to
the inventor, hnve been unnble to witness its operntion. It
will be considered o remarkably fortunate circumstance if it
should be found that the jury have felt themselves justified
in making any award at all, when able only to inspect the
exhibited samplesof work dono by the sand blast,

TIE JURY OF GROUP XIII (MACHINERY)

has, smong its members, some famous men. The President,
Ritver von Kugerth, is an Austrisn engineer whose knight-
hood was conforred for distinguished services in connection
with railrond work among the neighboring mountains. The
elder of the two Viee Presidents is the venerable and distin-
guished Professor Karmorsh of Hanover, a pioneer in the
great work of introducing, and of rendering truly practical,
technical schools of high character, and of systematizing
the whole scheme of German technological instruction, His
worlk and his writings have made his name known to every
educated engineer throughout the world. Although seventy-
two years of age, the noble old man works with the jury
overy day, examining every machine with an intelligent in-
terest, and inspecting the more valuable improvements with
an enthusiasm which is quite in contrast with the indiffer-
ence which less well informed or less experienced members
occasionally exhibit. The Professor often returns to his
rooms, in the afternoon, with pockets filled with specimens
of work done by the machines which have been examined
during the day, or even with the shavings which have been
thrown out by some tool distinguished by its good work.
The regard and the respact which is evidently felt toward
him by all his colleagues, without exception, proves that the
good work of his lifetime is known and appreciated by all.
The second Vice President ix Mr. Anderson, well known as
the engineer who has under his charge all the British Arsen.
al and other machinery, and one of the most experienced
mechanical engineers living. His little work on “ Strength
of Materials " has made him known to many of our own me-
chanics, who have found in it—as did those student mechan-
ics to whom it was given, in England (asa courso of lectures)
—something which was precigely adapted to their desires and
to their mathematical capacity.

Mr. C. W, Siemens, the engineer, metallurgist, and cloc-
trician, who has accomplished so much in each of these de-
partments, is another member of the group,  His regenera-
tive gas furnace, which is rapidly coming into uso in the
United States, is pronounced one of the great inventions of
the age, runking with that of the Bessemer steel process.
He has o lnrge and interesting collection of machines and
models in the exhibition, which are placed ** ausser Coneurs”
that he miy serve on the jury. In the listof his exhibits is
an odd kind of steam engine, which should have beéen men-
tioned before. The drawing and the machine are equally
difficult of interpretation without the assistance of some one
familiar with them, although the device is by no means in-
tricate. The water seems to be driven upward in successive
compartments fixed upon the face of a wheel, and by its
simple weight to produce revolution. Mr. Siemens has been
*“decorated " by the sovereigns of Europe, and ho has ac-
quired a more substantial reward for his labors in such an
income ns soldom rewards an inventor. His highest reward,
howaver, ix the enviable reputation which he sustaing as o
practical engineer, and a8 0 man of science,

Professor Rouleaux, the Director of the Gewerbe-Academis,
or engineering school, of Berlin, n distinguished educator
and author, as well as engineer, Professor Hermann, of Alx-
La-Chapelle, a gentleman of simllar position and standing,
M. Henri Schueider, of the great iron works of Creusot in
France, who hins placed Aors concours one of the most beau-
tiful exhibits in the Ausstellung, M. Tresea, the learned and
distingulshed Directorof the Conservatoire des Arts et Mitiors

for the older gua engines—per hour. On one occasion, the

e

of Paris, and whose papers and experimental work are so

often found useful to the engineer, and numbers of other
hardly less distingiished men, are sssigned to this group. T
in by such juries that the awards are made.  They will prob.
ably make some mistakes, but, on the whole, thelr decisions
will probably have much more weight with the world thay
those of juries in genoral st public industeisl exhibitions.

Lintening to the deliborations of & jury so conmituted
would undoubtedly be wxcoodingly interesting to the pubilie,
were they pormitted to be prosent. A proposition, made by
& member or by the President, In the German language is Bf.
ten mot by & rejoinder in French, the discassion is continued
by a third member fn Eoglish, and othors join in with a pa-
tois of one or anothor of the threo langanges, in which in-
tarent or excitemont infusos steango neoents of the native
lungungo of the speakers, who mny bho Russians, Swedoy,
"Tarks, Greeks, or Spaniards, or even Chineso or Japanese,
The discussion also froquently brings out some of the great
men present, in most interesting historles of inventidn or of
inventors, or, frequently, in very abstrose discussions of
gonoral principles,

Wo spint an hour, yesterday, in examining the

MAGNETO BLECTRIO MACIINE

of M. Gramme, already mentioned. Many machines of this
el have been devised, all of which produce an electric
current by the motion of one or of many magnets befora
n colled wire conductor, or by the reverse armngement of
moving colls and stationary magnets. Tho older machines
wore unnatisfactory in consequence of the cost and the in-
officloncy of the large or numerons permnnent magnets re-
quired, or the expense and trouble involved in their opera-
tlon, Later, it was discovered that the electricity thus ob-
tained might be employed to excite Iargor electro magnets,
from which s powerful current could be obtained by the
use of u peculinr form of revolving armature Invented by
Mr, Slomens.  Still later, it was found that no permanent
mognets wore necossary, but that, the electro.-mngnets retain-
ing n small quantity of magnetism at all times, the machine
could bo wet in operation and brought up to full power by
diverting n portion of ita own current for the excitation of
the magnot, while the remainder of the induced eloctricity
was given a useful applieation. It is to this lattor class of
machines that this apparatus of M. Gramme belongs. Its
distinguishing peculinrity seoms to be that there are soveral
Bipmens armatures, instend of but one, all arranged on a
single revolving shaft, nnd set like the revolving knives of
an 0ld fashioned hay cutter, or, as a better illustration, like
the teoth of & very broad faced watchmaker's pinion, or a
gear wheel of small dismeter. They are quite closely set,
but are thoroughly insulated from each other. The electro.
magnets are arranged in & ususl form and possess no no-
ticeable peculiarity,

In this large machine, one Lorse power is sald to develope
a current equal to that of sixty Bunsen standard elements,
ard to bé eapable of heating thirteen meters (over forty feet)
of iron wire one millimeter in diameter (*004 inch) to = bright
red heat. It weighs six hundred kilogrammes (1330 lbs.)
and costs about the same, for similar power of current, as the
Ladd machine which was, some time sgo, described in the
SoreNTIFIC AMERTCAN. Its great and exceedingly impor-
tant sdvantage is that its armature revolves but two hun.
dred and sixty times per minute, but a fraction of the speed
of the Ladd or the Wilde, and can thus be worked indefi-
nitely without trouble from heated bearings, and with less
consumption of power. : R HT.
STEAM BOILERS AT THE GREAT EXPOSITICN.--

LETTER FROM THE ENGINEER OF THE UNITED
STATES DEPARTMENT,

The following letter from Mr. Pickering, engineer of the
United States Department at the Vienns Exposition, gives
interesting information concerning the steam generators and
of the American exhibit in particular. The Pitkin boiler,
here alluded to, is horizontal, 54 inches in dinmeter, 16 feet
long, with 50 tubes 8 inches In dinmeter and 15 foot long:

Viexna, July 23, 1873,

Messrs, Pitkin Bros, & Co.,

GENTLEMEN :—I don't know what you think of me for not
writing you long before this time, but if you knew how
busy I have been, and the extra work that has devolved on
me on account gf our commission troubles and changes, you
would seo how impossible It has been for me to pay proper
attention even to those who, like yourself, have so kindly
furnished some of the principal apparatus for our depart
mont, and without which we should indeed boin a sad plight,

On arrival here, 1 found only the foundation for the botler
house, and 5o was in time to seo personally to all the boiler
setting.  The work of boller setting progressed very slowly,
indood, as did all the work connected with the Austrian Gen-
ernl Commission. But with all our drawbacks and delays,
we finally got the boiler sot and fired up, not the last, as we
expected 1o be, but somo two or three days before the French
Department § and when all ready for firing, came the boiler
testing. Your boiler was subjocted to the customary hydro-
static tost, and it was declared by the officer in charge to bo
tho only one of the entlro collection at this exposition which
stood l'lm cold water test without leaking. And now the
boiler has been in constant uso nearly twoand o hulf months,
and has, to the surprise of every one (including myself), sup-
plied our department with al] the steam we need, and that
with very casy firing and very poor coal. We are running
daily four steam engipes : one 30, two Sand one 3 horse pow-
er: ono 650 pounds steam hammer, one steam puddling ma-
chine engine of 5 horse power, three steam pumps, and live
steam when wanted for the sand blast exhibit of Tilghman,

of Philadelphis, The main steam pipe, furnished by the
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P
A“Mr{nn General Commisston, is of very thin iron, 6 i““'“‘"i
jn diameter and 150 feot long. From this pipe all the steam
“gupp"t‘d. except to ono 8 horse power engine, which receives
jta steam through 48 feet of 1§ inchies pipe continued from
lh(‘fnd of the 6 inch pipe, making total distance of this last
engine from boiler 288 foot, as there are 40 feet of 3 inches
pipe connecting boiler to the 6 inches main pipe. Thissteam
pipi“K ia not covered, and consequently condenses much
steam ; 80 much, in fact, that it was necessary to place o
steam trap about the middlo of the length of this pipe, to
relieve it of the water of condensation. The exhaust pipes |
of these engines and pumps are wo far from the boiler that it
was found impracticable to use the exhaust steam for heat
ing the feed water; consequently we feed cold water. 1 am
pow, more than ever, impressed with the economy and safe-
ty of this style of boller, and our present and previous com.
missions, as woll as myself, desire to express our thanks for
your liberality and promptness in furnishing, for use of the
American Department of this Exposition, so good a boiler,
and one which is so true a sample of a style of boiler now so
much in use in the United States.
Very truly yours,

T. R. PickeRING,
Engineer U, 8. Department, Vienna Exposition.

@orrespondence,

Calorle Engine Valves.
T the Editor of the Soiontific American:

Those engaged in improving the caloric engine may find
the following design worthy of trial. If so, they will con-
fer a favor by giving the results in the SciEsTIFIC AMERI-
CAN.

The device consists of a plain rectangular valve seat, A,
lhiaving several narrow ports, @, opening into one passage
way, and key ways, | and 2, cut one across each end ; aseg-
ment, B, operated by a shaft, E, extending outside the ma.
chine through a stuffing box (not shown); a sheet metal flap
valve, C, fastened at one end to segment by a key, 4, the
other to the valve seat by a key, 2, ana a draw strap, D, put
on just the reverse of C, fastened by keys, 1 and 3.

When the shaft rotates with the arrow, Fig. 2, the seg-
ment moves to the left, shutting the valye. When it ro-
tates in & direction opposite to the arrow, it moves to the
right, opening the valve. Inboth figures it is shown open,
The dotted line, Fig. 2, indicates its position when shut.
The shaft is placed near the outside of the segment to re-
duce its lateral motion to a minimum. The construction
being understood, its operation will be apparent without
farther explanation. Probably the best material for C and
D will be soft, thin, sheet steel, and the best results will
probably be obtained at & comparatively high temperature,
perhaps a dull red heat, steel then being very tough. In
adapting this valve to an engine, accessibility should be
studied ; for, if accessible, a frequent renewal of Cand D,
when necessary, is inexpensive. F, H, R,
New Britain. Conn,

The Hot Alr Engine.
To the Editor of the Solentific American;

The criticisms of your correspondent I, 8, W, (on page
101 of your current volume), of my modifications of tho air
engine, are quite proper in view of the partial illustration
upon which they were based.

If H. 8. W. Is » thorough practical machinist, I' think
that a little patient thought will reveal to him a happy ox.
pedient for ench of the defects he has named, For in.
stance, he feurs that the machine will ho top heavy. A
machine with an eight inch crank need be bat about six
feet high to the shaft; then there cortainly can be no form
#0 wimple and appropriste for a firm base for such an en.
gine as thatof » short cylinder with & massive flango at ita
base: the cylinder may be of any desired diameter and
weight, the supply pump being placed centrally within this
in the form of a lining ; then four heavy standards or brack-
otn, firmly fixed to the top of this base casting, will form
an ample support for the hot air eylinder, in connection
with the support afforded by the central supply pipe. As
10 the matter of getting at the pistons for repacking, the ro-
moval of the lower end of the connecting rods from the
ends of cross arm (J) will let the pistons out at the bottom
of the eylindors; and what can be more handy 7 Tho oilers

As o the ash difficulty, whatever ash arises sufliciently
to reach the top of the fire box must be extromely fine and |
light; and, If the exhaust passage and smoke pipe are fully
pen, will be taken off lllr-ul:h those npprnprml:- channels, |
By means of & conduit from the bottom of the ash pan out- |
ward and downward to the outside of the hot air chamber,
the asheas, ote., may be removed very handily.

An to firing up, a stooping posture ia the most tiresome
and nwkward one for a workman to be placed in; it is far
preferable to step up two or three easy steps and then stand
upright while putting in the coal

—————————————————

The Proposed Great Telescope,
7o the Kditor of the &‘fcrllw American ;

I have read with interest many articles in your jonrnll in
rogard o the big telescope but it strikes me there has not
been proposed as yot & really efficient and practical instra-
ment, that s, as to form and dimensions.

Why not construct, on & large scale, one of those fine, wil-
vered glass reflocting telescopes, now becoming so popular

|in England, which, in tho hands of both amateurs snd ox-

perts, are 8o succesafally aiding the science of astronomy !
It in possible to conntruct such a glass of ten or twelve feet

As to the armangement of the exhaust valve, this may be | qiumeter, at but little, If any, more than half the price of
placed above and out of any danger from heat, as well as at !v-uv‘h & glass as described and illustrated in your issue of

the side of the engine

As to supplying coal while the engine is working, this is
casily done by means of a receptacle, or hopper, with an in
ner nnd an outer door, each airtight. I have two methods
of working these doors ; there is probably no better mode of
working the outer lid or door than the one now in use on
the Roper engine ; and my plans for working the inner
door are nearly as simple, and quite as perfect.

I have great confidence in what is termed the ** base burn-
ing " plan, as exemplified in the Littlefield and some other
could this plan
be applied to hot air engines, sutficient coal could be put in
at once for a day’s work, and, of course, only an outer door
to the hopper would be needed. F. G. WoODWARD,

stoves, especially for the small engines ;

The Nebular ‘theory and Kepler’s Laws,
To the Editor of the Scientific American :

On pago 196 of your last volume I attempted to draw atten
tion to, and to promote inquiry a8 to whether there exists
any relation between, the nebular theory and Kepler's laws,
I will continue the subject by remarking that a close exam-
ination of the inclinations and eccentricities of the orbits of
all the planets (including the so-called asteroids, which are
really planets), together with the consideration of the active
and powerful eraptive forces now known to exist in the
sun, strengthens our belief that these laws, as set forth by
Kepler, are the result of the development of our present
solar system from a single and greatly attenuated mass, ag
has been supposed by La Place and other eminent astron.
omers.

Let us examine some of the data on which such belief is
based. Beginning at the outer bounds of our system and
approaching toward the center, we recognize Neptune,
Uraous, Saturn and Jupiter, all large planets, acd all hav.
ing orbits of small inclination and small eccentricity. Just
a8 might be expected, when we consider their great mass
and ndmit the radial force to be small.

Proceeding further toward the center, we find a large
group of small planets, more than 130 in number, revolving
between the orbits of Jupiter and Muars, in a space where it
would appear to be about the place for the throwing off of
another planet. Hut just at this point a change, perh.ps
small, seems to have taken place in the eruptive force, seem-
ing to indicate an incrense of energy in that force. There
here seems to be o throwing=off of smallor masses, at much
more frequent intervals and generally with increased radinl
velocity. And it would also seem as if the equatorial mo-
tion of the mass did not so much affect the plane of the pro-
jection, as in the case of the larger planets.

From the consideration of the above facts, it would appear
as if the eccentricities of the planetary orbits were due to
the action of the radial or central force; while the inclina-
tions are due to the exertion of that force in a direction form-
ing an angle with the equatorial plane of the revolving solar
mass, We muy notice also, in passing, that these radial
eruptions would not affect the harmony of the orbital motion
of these small planets, as the planet-exploding theory would
indicate.

Still proceeding towards the center, we may now assume
that the eruptive force again becamo comparatively quiot,
and the detachment of the masses took place more regularly ;
o that the births of Murs, the Earth, Vonus and Mercury
took place under conditions similar to those of the carlier
and larger planots,

Evidence in favor of the nebular hypothesis is continually
accumulating, That afforded by the spectroscope demon-
strates that the planets are composed of the same elements
ng the sun; whilo the elements in some of the stars are dif-
forent. This evidence is among the latest, and is probably
the most conclusive, Admitting the nebular theory to be
true, there is no difficulty in accounting for Kepler's laws.
They are what wo might reasonably expect to result from
u process of evolution as set forth in that theory.

It is extremoly interesting to contemplate the possibility
of such changes in the solar system and the evolution of so
many beaatiful worlds from apparent chaos.

Tamaros, 1L E. H. Price, M. D.

Ignition n'om' Steam Fipos,
To the Editor of the Scientific Ameorican:

The Fire Marshal reports 31 fires for the month ending
August 16, Among the causes is *‘ heat from steam pipes
setting fire to scraps in drying box 1.” How do you account
for this ignitlon? It is not probable that any oil was present
in a drying box,

New York city. NonMax Wiann,
REMARES BY THE Eotror.—Our correspondent has omit
ted to mention the nature of the establishment, the scraps or
the drying box, in which the alleged ignition took place.
Theso particulars are necessary in order to reach a satisfue-
tory conclusion. We have published oxamples of ignition
in cotton drying and picking rooms, where steam pipes were

used and 0o oil assisted the combustion,

would be 5o suspe nded as to be instantly movable to one side,

| August 16, by F. H. R.; while the light-gathering capacity
and penetration of the former would be far superior to the
latter. Besides, the length of this enormous instrument need
not be greator than the five foot glass of the correspondent
just mentioned; and its mounting would be as easily ac-
complishied and at ns little expense,

The glass, as proposed by your correspondent F. H. R.,
would be impracticable, though not at all liable to the ob-
joction he anticipates in regard to the division marks of the
fleld of view by dark bands. Buat it would fail because =
sufficient number of pleces of glass, of absolutely the same
donsity and homogeneity, would be difficult to obtain, and
on account of the extreme liability to unequal expansion of
tho glass, cement, and iron, which are parts of the l-ns
The latter would render it almost, if not quite, impossible to
secure for it geod definition, without which such an instru.
meni would be almost worthless. Opticians and glass man.
ufacturers know that the present state of the art of glass-
making does not enable them to obtain single disks out of
which good refracting lenses can be copstructed larger than
of 28 or 80 inches dinmeter; so an excellent instrument of
that kind, known ns the achromatic, cannot go beyond that
limit. But fora silvered glass or reflecting telescope, plates
of glass of good quality can be manafactared of 10, 12, and
even 15 feet dinmeter. And it is but reasonable to presume
that an application of some of the extremely fine and deli-
cate methods of producing surfaces on similar smaller instru.
ments, as practised by some of the English and American
opticians, would not fail to secure an exquisite figure and
surfaco on even os large a glass as here contemplated. So
large an instrament would, of course, be better adapted to
the discovery of the physical constitution of the celestial
bodies, by means of its wonderful power to penetrate ihe
unfathomable space, rather than to serve the more exact
purposes of mathematical astronomy, this latter being with-
in the province of, and almost altogether performed at pre-
gent with, small instruments especially constracted and ar-
ranged for that purpose. 1 shall heartily approve the big
telescope enterprise if it be put on some sound and practical
basis.

Springfield, 0. F. M. B.

A Suggestion for Balloonists,
To the Editor of the Scientific American :

The existence of an upper southwest current in the
atmosphere of the northern hemisphere has been maintained
by meteorologists for many years. Espy, Redfield, Maury,
Butler, and hosts of other scientists, have expressed their
conviction that there is a current of heated air at the equa.
tor, which rises there and blows off in the upper regions of
the atmosphere towards either pole. These currents proceed
from a part of the earth where they are moving rapidly,
with the earth’s motion, to a point where the motion is
slower. Their momentum being retained, they assume an
casterly course; and in the temperate zone, they would
range, more and more, to the east and north, the farther
they go northward, For the same reason, the wind blowing
from the north pole towards the equator acquires an ea.slerl'y
direction, and seems to come from the northeast. Our sur.
faco northeast wind s cold, dry, and heavy, It makes the
baromoter rise bocause it is heavier. It chills us with cold
from the snow. Its molsture has been frozen out of it. The
southwest upper current Is warm, moist, and light, and all
its effects are the reverse of those of the northesst wind.

The evidenco and reasoning satisfy me that there is a
southwest upper current. The movements of the clouds
show at all times three or four currents; they move in
strata, often directly opposed to each other, one above going
westwanl and one below going eastward,

It is manifest that a balloonist can move in & given direction
by keeping his balloon in the current, and in that way only.
To keep in the carrent, the balloonist must be able to rise
or descend at will.  This power Professor Wise has not.
He can go up as high as he wants, and he can come down,
But having gone up and come down, he cannot go up again,
This Is the trouble in balloon traveling, It Is singular that
no offort has been made to remedy this dificulty, except by
meany of ballast and valve ropes, There are several ways
in which it might be done,

Instead of ballast, sand bags, ete., let the seronaut take
strong vessels, like soda fountain chargers, filled with con.
densed hydrogen, -and an air pump for condensing. If the
gan of the balloon hax leaked, supply the loss from the resor.
volr, If it needs loss buoyancy, withdraw the ges through
the alr pump, and store it for fature use, He can thus be
enabled to go up and down several times, and be able to
pelect & particular current on which w0 sall. With this
power at command, there may be some chance for suceess.
Ho may move up and down till he strikes the right carrens,
and may bo able to keap in it dll he can reach his desting.

tion. J. W. Sxixxun,
Yonkers, N, Y. :
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THE IRONCLAD HULLING STONE.

The hulling machine, to which the Improved stone here

with Hlusteated Ix dosigned to be applied, is composed of a
revolving stone contained in o fix-d perforated case. The
former is dressod oo its edges and bas grooves in Its bottom
In onder 10 vXcite a blast, so as to spread the grain between
stone and case and retard its descent to the bed plate.  The
improvement in the present Invention cousista in lining the
Yertical edges of the grooves with metallic plates, in order
10 prevent the stone, whlch is gencrally of soft nature,
from being wora away at such edges through kernels of
grain gviting between the sane and the bot.
tom plate. Tn Fig 1, showing the stone
roversed, A s the flange, made of the best
cant iron, fitted and secured Into a recess in
the center, as shown, The apaces between
the wdge of this dange and the stone are
filled with lead or brimstone. Through the
center opening passes the spindle, on a
shoulder upon which the Hange rests and is
secured by Keys.  Alr is drwn in under the
stone through a large aperture cut through
the bed plate and platform In the center,
The grooves taper In depth from the edge in.
wand, and thelr vertical sides operate ns a
fan blower, forclng » strong blast of air
toward the cireumference, driving the grain
the full hight of the perphery of the stone.
Slides are armnged under the air orifice to
regalate the draft, Tt s claimed that a four
foot stone, fod by charges and revolving at
two bundred and fifty rovolutions per min-
ute, will drive every kernel out through the
discharge slide within thres seconds.

The principal advantage claimed for the
metnl bars or facings, B, consists in the fact
that the distance botweon stone and case
need not be over one quarter of an inch.
The blast has always to break ata very short angle after enter-
ing, =0 that, no matter how strong it may be,it cannot pre-
vent seattered grin from gotting under and wearing away
the groove edges.  To avoid this difficulty, similar machines
are ordinarily made with a clearance of three quarters of an
inch or an inch. Tlis, according to the inventor of the
present devioe, rendurs them incompetent to hull dried oats
or tender grain without groat waste, becauss the material is
not spread evenly, and Is caused to lie between stone and
ci=e in buik. The «dges, being guarded as above described,
are, in the invention under consideration, not hiable to such
wear; and hence all grain, it is stated is evenly distributed
ani halled.

T 1 bars B, are secured by eyeboits C, Figs. 2 and 8, hooked
over a recessed portion of the former and then passed
through suitable holes and secured by & notand washer
on top of the stone. The bars can thus be readily detached
and shortened as the diameter of the stone diminishes by
dressing, Patented June 10, 1873. Forfurther particulars
address the inventor, Mr. A. Bertelson, West Salem, La Crosse
county, Wis,

®
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IMPROVED WINDOW WEATHEE STRIP.

This invention is a combination of both sash holder and
weather strip. It serves, therefore, not only to eaulk the

edges of windows, preventing the entrance of cold air or
dust, but also as & convenient attachment for sashes unpro.
vided with cords and pulleys,

tonsion of this recess, by glue, nails, or othersultable means.
The front end of the steip projocts st an angle abovs the
batton, and Ix pressed back into the straight portion of the
resesd, when the sash moves over it. It therefore acts as »
spring. holding the sash in any position, allowing the same
to be eanlly and nolselesaly opencd or closed, whils it effec
tually packs the lnterstices between sash and frame,

The advantages of the invention are Its simplicity aud
the fact that it is & sabstitute for both detachable weather
I strips and the button or other armngemont usually employed
to sustain the sanh,

Fig 1

'I‘r _»l’ l‘;-,.
BEERTELSON'S IRONCLAD HULLING STONE.

The patent, obtained through tho Scientific American Pa-
tent Agency, July 8, 1878, is, we understand, for sale, and
the model will be exhibited at the coming Fair of the Amer-
ican Institute in this city. From the inventor, Mr. Giles P.
Potter, Coventry, Kent county, R. I., further particulars
may be obtained.

IMP OVED FRICTION ATTACHMENT.
The accompnoying illustrations represent anew mode of
securing pulleys, couplings, ete., to shafts,

Apart from the practical utility of this inveation, it is

construction, which render Emuch cheaper than apny other

rl.(]. 24 a2

fastening now in use for the same purpose. If the cantings
are turnod out properly (which requires no particular skill
in molding, and but vory litde additional labor), no further

I‘lj(/. 4

Fig. 1 deplcts the device in position, part of the window
eaning being broken away to show the indin rubber packing.
Fig. 2 is & horizontal section of the sash anl surroundings,
in which A represents one of the vertical battens or guide
strips. These are right angled in section, one part fitting in
& vartieal groave, and the other portion against the inner
#ide of the casing. TIn each, and on theside facing the sash,
In formed a recess corre sponding in depth to the thickness of
ihe rabber strip, B. The latter is fastened in an oblique ox-

.

work I8 necossary, us tho dovice meroly consists in a pin,
cast In the lug, upon which s placed a small eam, which
works in & spaco provided for the same,

claimed 1o possess the merits of economy and simplicity n(l

Fig. | roprosents & pulley with a fastening of this kind,
Fige 2 and 3 represont sectional views of the hub of the
pame, through the eam, A, showing the action of the Iatter
upon the shaft, The cam or eama on the pulley or eoupli
being turned, creatn the frietion or grip, by which the pul.
ley or coupling is held, and which Increases in proportion o
the amount of foree exerted ; consequontly the palleys, ote,,
are hold firmly upon the shafts. When pulleys are required
to work In opposite directions (which is not often the case),
roverse cams will bo used.

This doviee, applied to shaft couplings, it Is claimed, will
effect oven & greator saving than when ap.
plind to pulleys, as the couplings will be in
one picce, doing away with the labor of fa.
cing, the expense of bolw, ete.; and as the
flanjes will bo dispensed with, less weight
of motal will be used. Still further, if pro.
perly cored, the boring alse may be saved.

Thininvention, we are informed, possesses
not only the quality of self-tightening (which,
in Jtaclf, is ao lwportant consideration, es.
pecinlly where acoess to the means of fasten.
ing 15 difficult), but it can also bo easlly
loosened when it Is desired to remove & pul.
ley to snother part of thoshiafe; it is claimed,
therefore, that n great deal of labor, which
usually attends soch operations, is dis.
pensed with, Itis farther claitaed that it
does not prove injurious to shafts, ss is the
case with set screws, espocially on their giv-
ing out, an aonoysnes which is too often
oxperienced by thoso who use them in cases
where” much power s requiied ro bo trans.
mitted.  This quality particalarly adapts ita
npplication to pulleys on cold rolled shafts;
ns in such cases, key seats, ote,, are objec.

tionable, as breaking the surface causes them

to warp. Fig. 4 shown the invention as ap-
plied to a shaft coupling, two mortices being made, on eithier
side of the center,

W are informed that actual trials, by & brake on the sur-
face of a pulley provided with the devies, failed to loosen
the Intter, and caused a scarcely porceptible indentation on
the shinft, The invention is in puccessful operation in va-
rious localities in Canada,

For information regarding sulo of shop rights, ete., ad-
dress tho pstentee, Mr, Henry W. Cox, Peterboroogh, Pe.
terborough county, Ontario. Putented through the Scien-
tific American Patent Agency, June 10, 1873.

IMPROVED WRENCH.

Any ono who has ever removed the wheels of a carringe
to oil it, will at once appreciate the improvement which the
annexed engraving illustrates. An ordinary wagon or car.
ringe wrench is cast with a slot in one side of the square,
in which a small elastic rubber roller, A, is hung, extending
into the open space far enongh to pinch the nut so that it
will remain firmly fixed in the wrench when it is removed
from the axle. There is also 2 handle, B, Fig. 2, projecting
from the shank a short distance from the box and at right
angles with it, by which the nut, when loosened, is rapidly
turoed off witha crank movement. The handle also serves
to steady the wrench, keeping it from slioping from the nut
while being loosened, when, as is frequently the case, it has
become very tightly screwed on. This improvement sup.
plies a cheap and, doubtless, efficient wrench which, it is
claimed, ronders the usually tedious and dirty operation of
oiling or greasing rapid and cleanly. With it there nred be

no rapping of the knuckles, no dropping of the nat and final
replacing with the fingers, which so exhaust the patieace
and ratfle the temper.

Fig. 1

Fig2

For further information address the manufacturer, N, L.
Post, P, 0. Box 62, East Cleveland, Ohio, by whom it was
patented Febroary 11, 1873,

v -

A tho Patent Office, Washington, ovary examiner is now
favored with the help of o lady clurk, who takes charge of
the official correspondence and looks after the odds and ends
of the examiner's business, There Is one exception, however,
The examiner of medical inventions is debarred from feml.
nine assistance, and Is compelled to keap o olork of the mas-

culine gender,

\
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KANSAS CITY, MO, AND ITS COMING EXPOSITION.

There are probably fow loealities which more substan-
tially typify the rapid growth, bath in population and mn
terial prosperity, of our Wostern towns than Kansas City,

Mo. In l.hr year 1855, its Inhabitants numbered but 600, | gently required ;
and this figure, up to the taking of the census in 1860, had |

iucrwuuul 1o
4818. In the
ensuing ton
y ars, the Iat
t r total aug-
mented  over
six  hundred
percent; while
at the present
$ mo it Is osti.
mated that the
population ag-
gregates over
40,000 souls.

Situated in
Jackson coun.
ty,on the right
bank of the
Missouririver,
Kansas City
forms the ter-
minus of nine
distinct  rail-
ways; in addi-
tion to which,
there are three
lines entering
on the tracks
of otheis, and
four new roads
ia progress of
construction.
The completed
routes are the
Missouri Paci-
fic, the St,
Louis, Kan-
sus City, and
Northern, the
Hannibal and
St. Joseph, the Kansas City and Council Blufls, the Missouri
Valley, the Kansas Pacific, the Leavenworth, Lawrence, and
Galveston, the Kansas City and Santa Fé, and the Kansas
City, Fort Scott, and Gulf, Those upon the tracks of others
are the Toledo, Wabash, and Western, the St. Louis, Alton,
and Chicago, and the Kansas City and Louisiang, The new
lines are the Kansas City, Memphis, and Mobile, the Kansas
City and Keokuk, the Kansas City, Wyandotte, and North-
western, and the Kansas City branch of the Atchison, Tope-
ka, and Santa Fé. A fine railroad and wagon bridge, built
at a cost of $1,000,000, and the first ever constructed across
the Misgouri, spans the river and supplies another means of
access to the city.

It may readily be imsgined that so many concentrating
lines of railway—n noticeable fact in connection with which
is that not one was in operntion at Kansas City before the
spring of 1865,—attracted ns they were to this locality as a
point of reshipment and & market for the rich mineral and
agricultural resources of the surrounding country, hsve been
Jargely contributive to its prosperity. This result has been
rendered still more beneficinl from the fact that a competition
has been engendered between the railways and the river
boats, o circumstance which has led to the cheapening of
freights to a degree below those to any other point West,
and hence has given to the trades and manufactures of the
city & vigor and strength rarely found in new established
towns.

As regards the industries of the place, among the most im.-
portant is that of packing cattle and hogs, twice as much live
stock, it is said, being there slaughtered as in any other city
of the Union, In 1872, 187,221 hogs were packed ; and wo
understand that the Lusiness, owing to increased facilities,
has been carried on during the present year on a largely in.
creased scale,

Although founderies, mills, furniture factories, and simi-

SCCTION THROUGCH
CENTRE oF BRIDGE .,
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. : BROWNE'S COUNTERBALANCED LIFTING
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r establishments are well ropresented, it seemn that there
is abundant room for many othrs, Starch works and dis.
tillerles are neoded to manufacture the surplus corn, Tan.
neries, glue, and comb factories are also and even more ur-
for although Kansas City exports hides,

hornw, hoofs, and bones, the finished staples of sole leathor,

glue, bone buttons, etc., are imported in great profusioa.
Smelting works and white lead mills will also find an abun.
dant field for operation. There is a plentiful supply of coal;
and from the proximity of the town to the mines of Colora-
do and Utah, and the minerals of the Ozark range, there
seems no reason why a large share of the business of smelt-
ing, which now, at enormous expense, finds its way across
the co tinent, and even to Swansea, in Wales, should not be
done hiére. In fuct, there is every pre-requisite st hand for
a great manufacturing eity and a market of almost unlimited
extent, '

In order to stimulate local encrgy and, at the same time,
to draw the attention of the rest of the country to the rich
resources in the neighborhood, the citizens of Kansas City
have, for three years pnst, held an Annual Exposition and
Agricultural Faix, which has been the means of attracting
large numbers, both of spectators and exhibitors of stock,
agriculturnl machinery, products, ete., from all parts of the
United States. A fourth exhibition will take place during
the coming fall, and the managers, we understand, have se.
cured liberal arrangements for transportation of freight to
and from the Fair. They offer to handle and display, free
of charge, all articles consigned to them, and will repack
and return the same to such owners as may be unable to at.
tend in person.

We give herewith an engraving of one of the ample build-
ings, in the number of which are included power, fine art,
and agricultural halls,. The grounds comprise 97§ acres,
Iaid out with groves, race tracks, and every attraction and
convenience. By addressing Mr, D, L. Hall, the secretary of
the expostion, at Kansas City, premiam lists and more de-
tailed particulars may be obtained.

It goens to us that this Fair is well worthy of the atten.
tion of manufacturers and others, who propose to contribute
this year to the various expositions throughout the couatry,

——————————————————

particalarly as they incur littla or no expense in forwarding
their goods to a locality which will doubtless prove an oxcol-

lont markot

The Projected Indo-Russian Rallway,

The now railroad projected by M. Ferdinand de Losseps
intoextend from
Orenbonrg, Rus-
wia, on the line
of separation be.

[ tween  Europe
& and Asis, and
- Peshawur on the
confines of Af.
ghanistan, thus
forming a direct
route, connect.
ing the centerof

Asia with the

northeastof

Europe. Oren-

bourgis now the

terminus of the
system of Ras-
sian railways,
while Peshawur
is the starting
point of the An-
glo-Indian lines.

The distance be-

tween the river

Ural, on which

the first of these

towns is sit-a-
ted,and the Pass
of Khyber, near
the second, mea-
sures about two
thousand three
hundred miles.

The junction of

the Anglo-In-

dian and Rus-
sian lines will

MAIN BUILDING OF THE KANSAS CITY, MO, EXPOSITION. DRy e

cand, in Bokha-

ra. When this great road is completed, there will be seven

thousand five hundred miles of continuoas rail between Ca-

Iais, France, and Calcutta, making the timerequired to reach
the latter city, from New York, about twenty days.
COUNTERBALANCED LIFTING BRIDGE,

This invention, patented by Mr, Walter Browne, C. E.,
and described in the Engineer, relates to the class of bridges
which are opened by being lifted into an erect position, after
the manner of the ancient drawbridges. In order to facili-
tate the operation of lifting, it is usual to make the jib end
and heel end of the bridge balance each other round the
shaftor axle. Itisin the arrangemént of this counterbal-
ancing that the present invention consists. The counter-
weight in this case is not attached to the bridge so as to
form partof it, but is contained in a separate pit or chamber
placed some distance behind the heel of the beidge. This
counterweight may consist of a cast iron box filled with sand,
water, or other convenient material. To euch end of this
box a chain is attached which passes over a pulley at the top
of the pit or chamber, and is thence led to the point of at.
tachment to the bridge. This point of attachment should ®e
over the axle of the bridge und at a considerable hight above
it, 80 as to give a suitable leverage to the pull of the chain.
This hight may be obtained by placiog the axle below the
bottom of the bridge girders, and by usiog a bracket or
standard bolted to the top of the outside girder, to which
the chain may e attached, It will then be seen that, sup-
posing the moment round the axle of the weight of the
bridge to be equal to that of the pull of the chain when the
bridge is down, then, as soon as the bridge is mised, the
moment of the pull, acting at a longer arm, will be greater
than that of the weight, and will therefore continue the
motion of itself. The point of attachment should be so ar-
ranged that, when the center of gravity of the bridge is ver-
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* entrance into the ear is less objectionable, but even this is
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tioally over the axle, the lne of the chaln produced mny
alao pran through the axle or nearly #o, s that the two
Woments may be zero mbout the same time. From this
point the momont of the ehnin, still acting In a contrary di.
rection to that of the welght of the bridge, will tend to ntop
the bridge, or to destroy the wotlon proviously given; and
an it will again hinve a propondemnce over the moment of
tho welght, tho bridge may be brought to rest in its proper po.
sitlon whon fully open. In closiog the bridgo the same offocts
will be produced, the countorwoight accolorating the wotion
of the bridge in the first half of its travel and retarding it
in the second, so that it may be brought to rest in its origi
.‘llnm: obtain some date for comparison, the Lirldge
hias beens taken for which the invention was originally de.
signed, namely, & two loaf bridge, 29 feet wide out to out,
spanning a 40 feet opening.  An estimnte has boon made of
the cost of this bridge on the counterbalanced wystem, as
compared with that of the other types of bridge which
might be employed, with the following results:  The coun.
terbalanced bridge costs 15 per cont less than an ordinary
lifting bridge or a rolling bridge, and 34 per cent less than
a swivel bridge; there would also be considerable economy
in working, and the new device would, by its construction,
bo Jess affected by the wind, when elevated, than the lifting

bridge.

Injuries of the Ear,

* Among the causes of injury to the car must unfortu.
nately be reckoned bathing. Notthat this most important
and healthfal pleasure need, therefore, b in the least dis-
couraged ; but it should be wisely regtlated. Staying too
long in the water certainly tends to produce deafness as well
as othor evils; and it isa practice against which young per-
sons of both sexes should be carefully on their guard, But
independently of this, swimming and floating are attended
with a certain danger from the difficulty of preventing the
entrance of water into the ear in those positions. Now, no
cold fluid should ever enter the ear; cold water is always
more or lessirritating, and, if used for syringing, rapidly
produces extreme giddiness, In the case of warm water, its

not free from disadvantage. Often the water lodges in the
ears and produces an uncomfortable sensation till it is re-
moved; this should always be taken as a sign of danger,
That the risk to hearing from unwise bathing is not a fancy
is proved by the fact, well known to lovers of dogs, that
those animals, if in the habit of jumping or being thrown
into the water, so that their heads are covered, frequently
become deaf. A knowledge of the danger is a sufficiont
guard. To be safe it is only necessary to keep the water
from entering the ear. If this cannot be accomplished
otherwise, the head may be covered. It should be added,
however, that wet hair, whether from bathing or washing,
may be a cause of deafness, if it be suffered to dry of itself.
Whenever wetted, the hair should be wiped till it is fairly
dry. Norought the practice of molstening the hair with
water, to make it carl, to pass without remonstrance. To
leave wet hair about the ears is to run great risk of injuring
them. In the washing of children, too, care should be taken
that all the little folds of the outer ear are carefully and
gently dried with a soft towel."”

A correspondent sends us the foregoing, clipped from a
newspaper, and asks our opinion thereon. He adds : “Iam
partisily deaf (doctors say from cold), and I was told that
bathing my ears in cold water was good, being a sort of a
stimulant. I can hear very well in a machine shop, ortray-
el@g on the cars, the jarring noise causing the drum of the
ear to vibrate and allowing sound to enter.”

REMarks By THE EDITOR :—The statements contsined in the
above paragraph are quite correct; and, it might be added,
of practical value. The ear is quite as liable to injury
from drafts of air as from cold water, The modern style of
cutting the hair in men, and of arranging the bair of wo-
men, is much 1o be deprecated ; because it was intended by
Nature that the hair should fall over the ear, and form thus
& protection to it. But as we cannot throw down so great a
goddess as fashion, we must uso care and artificial means
for the preservation of this delicate organ.

If sitting in a draft is upavoidable, the handkerchief
should be applied to the ear oxposed, or a pledget of cotton
Inserted within it. The ordinary manner of washing the
face does no harm to the ear, bocause the canal leading to
the drum of the ear is partinlly occluded by wax, and water
does not penetrate far; but all swabbing of the ear, whether
with dry cloth or lint molstened with ot or cold wnl&(-r or
other fluid, is by no means to be advised, as it removes the
wax, the necessary safeguard to the internal ear,

Our correspondent is suffering probably from a thickening
of the epiderm’s of the tympanum, caused by chronie in.
fiammation, set up, perhaps, by cold, but it may bo by other
irritation. He should place himsolf under the care of some
competent aurist, and not attempt to doctor himself,

The Nature 'ol Infection.

Investigations, says Dr. J. J. Brown, result in establishing
these facts: There are low forms of life, some of which can
and some of which cannot be seen with the microscope.
More than thirty varieties of these Infest the human system.
They permeate the fluids and solids of the body, They are
known 1o be the cause of some disenses, which makes it pos
#ible that they are the cause of others. The cause of infoc-
tious disenses Is obscure. Probably they are eausod by
species of parmaites. This supposition matures into an es-
tablished fact when supported by the following truths:

Infection 1s n solid granule, Such remedion se are mont
destructive of parasites are most efficaclous in communieablo
digensen.  The causo dies; only living things are subject to
death. Lostorfor shows them or thelr germa actually to ex.
ist in the circulating blood.
———) () O+ ———
Now Opticnl Tastrument to KExhibit the Mechanlonl
CUombinntion of Colors,

IFrederick J, Bmith has designed the following instrument,
which he describes in a recent number of Nature:

To the center of &
disk, A, which can
be eaused to revolve
by the wheel, G, a
plain mirror, B, s
fixed at anglo of 45°
to the surface of the
disk, In front of
the mirror is placed
a prism, D. At the
edge of the disk
there are placed dif-
forent slides, E, for
cutting off any par-
ticular rays; also, :
above the mirror, is endios
a small slit cut ina
plece of brass, C, to
admit the ray under
examination,
£ zris a ray of
light which, passing
through the slit, C,
Is deflected at right
nngles by the mir-
ror, B, through the
prism, D, and is
then received in the
form of a spectrum
upon the screen, S
As soon as the
wheel, @, is set in motion, the spectrum also moves round
the conical sereen, 8 8;and when a certain velocity is arrived
ut, the colors combine and form the original colored light
which is entering at the slit, C. In the same way, by using
the slides, rny two or more colors may be combined to form
the resultant color.

A Good Journal Box.
A correspondent, Mr. C. W, Crawford, of Brazil, Ind,,
makes the following suggestion fora journal box, and hopes
the mechanical profession will avail themselves of it,

He claims the advan-
tages of simplicity of
construction and, conse-
quently, cheapness. The
side brasses are of such
shapoe as to always take
up the wear both hori-
zontally and vertically, by simply scrowing down the cap,
without the use of liners, wedges, sot scroews, ete. The
journal, being held at three points nearly equidistant, en-
tirely reduces the liability to thump or pound. The box
may be fitted with bottom brass or lined with Babbitt metal,
according to circamstances. Mr. Crawford states that this
is the best main journal box now in use for steam engines.

IMPROVED TESTING MACHINE.
Among modern refinements in the art of construction
must be placed in the foremost rank the experimental de-
termination of the cohesive strength of materisls under
s.rain. The nice adjustment of dimensions and construc-
tive parts is & corollary of such a knowledge of the ulti.
mate strength of bodies, involving economy of material and

cost, The bearing thereof upon the stability of structures
s of emsential import ; and as & fortress Is no stronger than
its weakest point, so, whatever be the powers of resistance
of the constituent clementary parts of any structure, such

unlon, or vohicly, an painters might eall It, shonld ﬂm
of equivalont strengel, 3 g
Unually, howevor, the alwolute and relatiye strengths of
the coment or mortar, that converts the mparate elementy
into the combined wholo, are very much mntter of chases
and guesswork; henco rowults & waste of power or an in.
cronse of risk.  Ann factor in construction, however, the
strength of cements wnd mortars has come to be rogarded uy
n fit subjoct for netual detormination, and the machine iiluy.
trated in the accompanylng engravings aims at placing 61
means of test in every one’s reach. Itis the patent of Messrs,
Michele and Carrington,

Sample blocks, grooved as shown, are formed from the
comentitious material required (o be tested, and allowed to
et and become dry.  After a sufficient intorval they nry
placed in the corresponding and suitably formed jaws of the
tosting machine, the lower juw being pivoted to one ungleof
n toothed quadesnt, movable by worm and liand wheel, and
pivoted on bearings In & pair of parallol standards. The
upper jaw is similarly aflixed to the short bent arm of a
lever, with fulerum pin earried in the same standards, and
of which the long straight arm carries a heavy counter-
balance weight; the welghted arm works against s fixed
gradunted arc carried by the standards, which rest on & bed
plato.  The juws are also connected and united by bolts and
nut} which are not screwed liome, so that a little play is al.
lowed for the fracture of the cement block, to the extent of
one wixteenth of an inch or so. Attached to the weighted
arm is also an index pointer, capable of being raised, but
not depressed, with it.

The action of the whole apparatus, for the illustration of
which we are indebted to fron, is very simple and effective
the eament block or other material to bo tested being placed
within the jaws, the hand wheel ie turned, which, operating
by the toothed quadrant, draws down the block, jaws, and
shiort lever arm, causing the weight to move outwards and
upwards, thereby exerting an ever Increasing strain upon the
block of material undergoing test, and of which the resis.
tance must eventually be overcome, resulting in fracture;
whereon the weight, being released, drops back until canght
and retained by the bolts and nuts uniting the jaws; but
leaving the pointer to indicate the breaking strain upon the
gradunted are, The peculiar feature of this apparatus is
the gradual application of, and increment In, the strain ap.
plied, avoiding all jerk or uneven strain, which might exag-
gerate the breaking effort and yield untrustworthy results,

The Average Migratory Mechanle,
“Forfex" sends us the following portrait, evidently
taken from life :

The average migratory mechanic, with groat self-abase-
ment, applies to the master mechanic of the shop for work,
This gentloman, though regarding him distrustfully on
goneral grounds, from press of work in the shop violates
his better judgment, employs him conditionally, and sub.
mits him to the foreman, who conducts him to his station.
New masn scrapes acquaintance with nearest workmsn by
remarking casually : ** Work must be looking up in this es-
tablishment,” and adds ostentatiously: * The old man sent
for me to New York, and would not take no for an answer;
80 to quiet him, concluded to stay till he can get another
man in my place, Vessel's on dry dock any way for two
months. “What vessel? Why, Blue Warrior; chief engi-
neer. Ron Uncle Sam’s blockade in ber during the war"
and, winking confidentially to listener, who begins to feel an
interest in him, signifying thereby his desire for secrecy on
that point, continues: * Two thousand dollars prize money
home. Ain't got a spare pair of overalls till trunk comes
from city ? Thank you. Do 's much for you some time. Ever
been in Halifax? I built nine locomotives for railroad there.
Had ninety men. Ever go there I'll give you a line to boss of
whole concern. It "1l get you a job on sight.  Pretty good
lathe this. Always did like 1o run a double ender. Man
nin't liable to get dozy. Lost eight hundred dollars once on
contract for building tools for navy yard, Woman, you
know ! Went tosen, Think I'll recover it, though. Ap-
plied to old man there. Says show’s good. Know in four
woueks,  Write tohim to-night. Tell him to send lotters to
this place for next two months. Ain't got four dollars in
your clothes? Expect package of tools by express, and mate
of the vessel's going to send lot of the best tobacco. Smug-
gled. Thank you. Bet you'll lose nothing by this. You're
like S8am Cunnrd. Bully fellow. Father's rich. Seconded me
onco at o little mill,  Police always around when they're not
wanted, (ot any tobaceo till mine comen? Solace or Cen.
tury ¢ Both good, Whon I was in Cuba,” ete,, eto. New
man ingratintes himeelf into the confidence of sl he can,
borrowing as much ns possible from his too credulous shop
matos, talking away his employer’s time, and sequestering
lin carclessly done work: until at the expiration of two
wooks an envelops, containing his wages to date and dis.
pensing with his sorvices, is laid on his lathe. Morning
discovers to the widow lady with whom he boarded that he
lias flown in the night; and upon this being understood at
the shop, there Ix, stralghtway, mental resignation of sums
of money, light tools, clothes, and tobacco,"

BORAX 1N CALIFORNIA,—Discoveries of borax in Califor-
pin and Nevada have been made to suth an extent as to
warrant the belief that from these sources the markets in
the onst of the American continent will, at no distant time,
boable to draw their chiof supplics.

-

A WRITER in the Onelda Girewlar recommends saw dust as

a substitute for stockings. A tablespoonful of the dust in

Under the microscrope of Chavean, the sctive principle of

as the stones and bricks, it is essential that the medium of

oach boot will do, keeping the feet dry and warm.




- *ncouraging prospect
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Scientific Dmerican,

AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF BCIENCE,

The annusl meeting took place at Portland, Mo, Augunst
90, undor the presidency of Professor Josopl Lovoring,

Ex-Preatdont HiIL of Haevard, rond o paper on o mathoe
matical subjeet, and Profossors Young nnd Hough deseribod
their difforent dovices for controlling, by un olectrio ourrent,
the movoment of the chronograph, Ioa, 1, B. Blliott, of
(lo Treasury Department, read o paper on the relution of the
frequency of surorns to chuanges in the longth of tho enrth's
rading-vector, Tho associntion of the aurorn with clectrle.
al or magnotio changes or disturbancos in the earti's crust s

woll undorstood ns invariable, The ditfieulty of working the
telograph during intense auroras demonstrates this truth.
Wo cannot gay that the atmosplierie distarbance—tho surom
—causes the earth's disturbance; wo cannot say that the ter.
restrial disturbance causes the aurorn. Porsibly they may
poth be effects of some cause yot undiscovored. The surface
of the sun Is subjoct to vast disturbances, as is manifost by
the spots which appear and disappear so suddonly. Honco
tho amount of radiated heat, no doubt, varies groatly, In
(leso varying thermal conditions, we have the efficlent causes
of magnetic disturbances. An investigation of the recorded
observations of nuroras, published some years ago by Pro.
fessor Lovering, shows that the maximum number were seon
jn themonth of October, and the mintmum number in Mareh,
the number doelining from the former date and incronsing
from the latter, These months mark the extremo points of
the earth's orbit; hence, in these varying thermal condi.
tions we have, if not o eause for the aurora, at loast a most
remarkable coinoldence, ™

Professor Wm. A, Rogors, of the Harvard Observatory,
detailed the results of many ingenions devices designed to
render more delicate and exact the various instruments of
astronomical investigation. His special purpose was to ob-
tain a substitute for the *‘ spider lines” of the telescope.
This he finds In a sot of lines etched upon glass by hydro.
fluorio acid, and rendered opague by “ filling " with plum.
bago. The process is too intricate for deseription without
the beantiful specimons of etehing on glass, which were ex.
hibited. Quite a lively and somewhat dashing discussion
followed among the star gazors on the value of certain refine.
ments of modern instraments, Professors Hough, Hilgard
and Young taking purt,

Profegsor Putnam, of Salem, presented a statoment of his
investigations upon n curious fish, the liparis, which has
for o long time been a subject of specinl interest nmong
aodlogists,

Professor T, Storry Hunt very ably discussed the geology
and economic mineralogy of the southern Appalachinns,
After sketehing, in a clear and comprehensive manner, the
geological origin of the great Appalachian chain, ho pointed
out the curious decay to which the micaceous and schistose
rocks, which compose the great mass of these mountains, is
subject, producing what is popularly known as rotten rock,
which it really is. While the drift somewhat uniformly
covers the surface of the Northern States, it does not extend
gouth of the southern line of Pennsylvania; and hence in
the Southern States the soil is the direct result of the decom
position of the rocks underlying that locality. A great vari-
ety of valuable economic suggestions were deduced from
these observations.

A debate arose between Colonel Whittlesey and Lowis H.
Morgan, Esq., on a paper read by the former on the ratio of
increase in the human race, with its bearing on the date of
its origin. The special point was as to the probable num-

ber of the Indian population at remote periods, the reader
claiming a high number, from which Mr. Morgan most ably
dissented, his extensive erudition on that subject rendering

him, perhaps, the best authority in the country.

FOREIGN APPRECIATION OF AMERICAN INVENTIONS,
Mr. Moses G. Wilder, of 121 Chambers street in this city,
has, we learn, contracted with the Farrel Foundery and Ma-
chine Company, of Waterbury and Ansonis, Conn., to man-
ufacture his machines, he having purchased the patterns and
drawings from the New York Steam Engine Company.
Sines the lustration of these valuable inventions in the
ScieNTiric AMERIOAN, Mr, Wilder states that he has received

repeated requests from foreign periodicals for the privilege

of presenting the devices in their pages for the instruction

and benefit of their readers. The fact of Engineering, of

London, publishing a full page engraving and description,

and other journals which rarely allude to tools designed
abroad making similar offers, free of any expense, indicates
the estimation in which improved American inventions are
held in other countries, and is a substantiul recognition of

the merits of these particular machines.
-

The Mennonites,

of their seet proventing them from doing military duty.
brief, they are an order somewhat similar to the Quakers.
oy come from the valley of the Vistula river, which they
. thiokly settlod und cultivated, showing, by their pro.
 both i industries and education, s marked differonce
the ordinsry type of continental peasants.

elogution lna recently visited Colorado, Texas, Minne-

What with the proposed advent of several thousand Eog-
lish laborers and the contemplated immigration hither of
150,000 of the better class of Russisn peasantry, there ix an
) for the settlement of our western ter-
, and its mapid development by a very superior elass of
: ) The Russians, otherwise known as Mennonites,
mm on account of religious scruples, the ten.

;e
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held out every inducement; and it Is understood that there
will bo several gettlements along some of the principal lines,
A second deputation of about 100 lately arrived in this city,
nnd is composed mostly of young men with thelr families.
[t s hoped that o body numbering over five thousand will
omigrate by May next.

- - -
Homarkablo

Rollway Disastors.

A collision recently took place on the Chicago and Alton
rallway botween n passenger express train running ot the
rato of 35 miles an hour, and n coal vrain, of thirty-five cars,
runuing at o speed of 20 miles an hour, Neither of the en-
gineors saw the other's engine until it was too late to reverse,

 fact accounted for by the curve in the rond, and partly by
the dense fog. The two trains came together with fearful
force, Being on the curve, however,both engines left the track
and passed each other, that attached to the coal train strik-
ing the baggage car a fow feet from the end, breaking the
coupling between it and the smokiog car, which the engine
struck square in the end, and with sueh force as to throw
the forward end in the air;so that the engine ran under it,
tearing the floor completely out and hurling the fifty or
sixty unfortunates who were in the carin a struggling mass
to the lower end, where there was no chanee for escape, and
then ensued a scene of horrors which cannot adequately be
described.  The smoke stack and dome of the engine were
knocked off by the collision,and broken timbers of the smok-
ing car penetrated the boiler, letting loose a dense volume of
hot steam, which poured into the car, blinding and sealding
the helpless inmates, who with shrieks stroggled vainly to
oxtricate themselves. Eleven persons were killed and thir-
ty-five dreadfully injured.

ANOTHER STRANGE DISASTER,

On August 19 at 3 40 A. M. on the Great Western Railway,
Cannda, when the New York express train approached the
Woelland canal at Thorold, the draw happened to be open
The regulations of the road and the law require the full stop-
page of ull trains at all draws,but in this instance, to the as-
tonishment of everybody, the [train kept on at full speed
and plunged into the canal. The train was drawn by two
locomotives, and consisted of soveral baggage and express
cars and an unusual number of passenger conches. Both
ongines and all the baggage and express cars plunged into
the canal, filling the chasm so that there was not room
onough for the passenger coaches, and thus all the passen-
gors and employees escaped injury. The disaster was due
to the following singular occurrence: Just as the .ocomo-
tive reached the bridge, the water gage glass in front of the
fire box of the engine burst, instantly filling the cab with
steam and boiling water, so alarming the engineer that he
jumped before bringing his engine quite to a stand.

A Lightning Freak.

The Pittsburgh Dispaich says: *“ During a recent thunder-
storm near Oil City, a large tank owned by Mr. J, 8. McCray
was struck by the lightning. It is & 10,000 barrel iron tank,
and contained 3,000 barrels of oil. The bolt struck the top
of the tank at the edge, and ran completely around the peri-
phery of the top, cutting off the head of every bolt that
fastened the top to the side. The top was raised about two
feet by the concussion, and (he oil took fire, sending an im.
mense body of flame high in the air. In an instant the top
fell back to its position, instantly smothering the fire inside,
The oil burned off the tank and then went out, and no far-
ther damage was done, The cover was not two inches out
of its original position after its fall”

ReMarxs By THE Eprron.—In this case, the lightning
simply ignited the explosive mixture of air and vapor con-
tained in the tank, producing an explosion, the sudden
force of which was just sufficient to cut the fastening bolts
and slightly lift the cover, without projecting the latter
into the air. The lightning, we think, did not run around
and cut the bolts as above described.

The Slerra Madre Tunnel,

The commencement of this enterprise has created less
noise than one would expect from such a huge undertaking.
Yet if it should be ouly partially successful, not reaching the
other side of the range for years to come, the tunnel promises
to become of the greatest value in the development of the
Gilpin county gold veins,

The mouth of the * great bore” has been located about two
miles below Black Hawk, on the north branch of Clear Creek,
some 7,000 feet above the sea, 1,500 feot above the plains,
and nearly 1,200 lect below the level of Central City. It
course is o few degrees north of west, or In a direotion that
would intersect the Gregory, Flak, Hunter and other lodes
15" t0 20" from & perpendicular. The Boltall, Mammoth,
Winnebago, and other lodes of that system would be cut sta
very acute angle.

From the mouth of the tunnel to the Bobtall lode, in a di.
rect line, is 11,000 feet ; and from that point on to the Greg.
ory, about 800 more. The course belng about 30° north of
west, it will run under Central City, almost dirvetly beneath
Eurcka street, and pass a short distance up that guleh, cut
into Gunuell Hill, and pass throngh it into the main range,

The Bobtail is the first known lode of any prominenco that
will beintersected.  This, as has boen sald, is 11,000 foot from
the mouth, and will be strack about 1,300 feot from the sur.
fuce. From this point on, the great bore will atrike the
(iregory, Bates or Hunter, Gunnel, Prige and Winnebago,
in the order named. The three latter lodes are about 16,000
fact from the mouth, and will bo opened nearly 2,000 foot from
their surface outcroppings. Beyond these, if the tunnel ever
reaches so far, it is not improbable that othor valuable and
jarge veins will be met with. The main divide botween Con

tral City and Middle Park s from 11,000 to 12,000 feet high
in places rising to nearly 14,000 foet. In pasaing through
this, the tunnel will reach its greatest dopth, namely, from
5,000 to 7,000 feet.—Mining Reviaw.

-t -

Tho FPorpolise. ¢ )
At the Brighton (Eng.)aquarium the keoper in charge of
these interesting animals iy now in the habit of nnwmqn!j_l‘-
them to their menls by the call of & whistle ; approsching foot.
steps,oven, cause great excitement in thelr movements, and re-
ceut experiments have proved them to be acutely sensitiveto
the vibrations of sound. By the physiologista more pleasing
spectacle can searcely be witnessed than the gracefal nction of
these cetacea us they swiftly pursue their course up and
down their spacious tank, ascending tothe surface of the water
at intervals of fifteen or twenty seconds to breathe, each in-
spiration being accompanied by a spasmodic sob-like sound,
produced by the rush of air as s breath is rapidly liberated
and inspired through the single central blowhole.
Onward progress is effected in these animals, as in all
other cetacea, exclusively by the action of the horizontal
caudal fin ; the development of musele at the “ wrist ” of the
tail on which this action depends being enormous aud plainly
vigible externally; the pectorals are devoted principally to
the purpose of steering the cresture to the right or left,
aiding it also in rising to the surface of the water.
The fact alone of the porpoise suckling and evincing
much maternal solicitude for the welfare of its young indi-
cates the guperiority of its position, in the zodlogical scale,
above that of the other representatives of the finny tribe.
A few dog fish, acanthias and mustelus, three or four feet
long, placed in the same tank. soon fell victims to their tyr-
anny, the porpoises seizing them by their tails and swim-
ming off with and shaking them in a manner scarcely con-
ducive to their comfort or dignified appearance, reminding
the spectatorof a large dog worrying a rat. The fine stur-
geon, six feet long, now skaring an adjoining tank with the
cod, was first placed with these animalg, but in a short time
was so persecuted that for safety it had to be removed;
while to this day the Iacerated condition of its tail bears
witness to the pertinacious attention of its former comrades.
Some large skate (raja clacata and maculata), while they
maintained their usnal habit of lying sluggishly on the floor
of the tank, escaped molestation; but no sooner did these
fish display any unwonted activity thanthe porpoises were
upon them, and, making o convenient handle of their charac-
teristic attenuated tails, worried them incessautly. It need
scarcely be remarked that the skate were removed before fur-
ther mischief could be done, leaving the porpoises, with the
exception of a few conger (which during the daytime mostly
lie hidden in the crevices of therock work), turtles, and a hage
mornk fish (riina sguating) sole occupants of the colossal
tans.
‘While far behind the porpoises in display of intellect, the
the representatives of the gadida, or cod family, are by no
means the least intolligent of fish. — Nature,

Balloonaria,

The preparations for the transatlantic balloon voyage are
now far advanced, and our enterprising contemporary, the
Daily Graphic, tells us that an extra force of hands, work-
ing day and pight, will hasten them to completion. It is
believed that the great fabric will be ready for filling by the
80th of August, when it will start on the journey as soon as
fully inflated, Besides the large boat suspended under the
car, a smaller canoe will be carried, 10 serve as a life boat.
This latter craft is fourteen feet long by twenty-cight inches
broad, and is made of paper three eighths of an fnch thick.
It is & fine plece of workmanship, and is constructed withair
chambers so as to be practically unsinkable. In event of the
leakage from the balloon causing a descent and rendering it
necessary to take to the water, Mr. Dooaldson will attempt
to reach land in the smallor vessel, while the rest of the
party will navigate the larger boat. The above mentioned
gentleman recently sailed the canoe on a trial trip between
this city and Long Branch, making good time and arriving
In perfect safety, although the sea was quite turbulent.
The capabilitics of the

CARRIER FIGRONS

are being thoroughly tested, and some of the birds have
shown a wonderful speed. The Ariel, a pigeon that won
tho $2,000 prize in the international contest in Belginm in
1871, accomplished the distance between New York and
Stratford, Conn,, sixty.-four miles, in thirty minutes. An-
other bird, known as No. 6, made the journey in almost as
quick time. The pigeons are of the finest Belgian stock,
and somo two and a half years ago were imported by Mr. O.
S. Hubbell, 1t is related that the flock, some two dozen
birds in all, were tmported In two detachments, and on their
arrival were carefully confined for a long time in their cotes.
After they bad beon thus mewed up, safficiently long, as
it was supposed, for them to forget all about their transat-
lantic home, the doors of the cages were opened ; bat to the
dismay of thelr ownor, who had invested npwards of a thoa-
sand dollars in them, every pigeon promptly few away.
In about four days, however, all returned, spparently very
much oxhausted and ravenously hungry, since which time
none have ever attempted to leave their present abode, It
Is conjeotured that the binds, on being released, made for
the Atlantic coast and flow along its whole length, secking
to recognige some fontures of their Belgian birthplace.
They have since multiplied very rapidly, and at the present
time number about one thousand.

A number of these plgeons will be carried in the car of
the balloon, and released at Intervals with dispatches which
they will carry, it in belleved, directly to their coto at River-
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Scientitic  American,

ollif.  Ax it ix thrown from tho balloon, sash bird will pro.
Bably iy wild until it slghts land, to which It will immedi

Moly direet Ita conrso, Tho carrlor plgeon has no pecaline
Instinet swhich directs him homoward, ik suoma (o possenn
A momory for places, eonplod with n very strong attachmaent
for Its abode. In its various excursions near the latter, it
becomes acquainted with objects, say for a radius of seventy
miles, 30 that, if onee it sights any part of the circle, it can
easily find its way bome.  On being ot go it first flisw up-
ward and perhaps looks over a circamference sufficlently
Jarge to include 8 portion of the circle above referred to,
toward which ic immediatoly travols, Butin caso 1t slghts no
Known object, then it will fly in w chanco dircotion for some
distance, and then try agaln,and o on for about threo times,
when, if disappointed, it returns to s starting point and
bogine a now fight. A good bird will keep up this ropeti.
tion until it discovers its home looality, or olse it tries so
often 18 to be discouraged ; then it secks a new home, The

HUMOROUS SIDE OF THE YOYAGR

seems 1o form staple oxercise for tho wits of the daily jour-
nals.  Puns of various degreos of atrocity have been perpo-
trated on the name of Professor Wise, and the word ** bal
loonatic ” is so frequently used that it bids falr to becomo
a part of the language. Oae journal suggrstssending up an
experim-ntal balloon, with & car load of a selected party from
the dozen or so emovtionally insane murderers now in the
Tombs in this city, and then, whon at a suflicient elovation,
spilling them out. Another exuberates 1o the effect that
Wise's expedition cannot but be fraitful, because hio is sure
to find so many currents in tho afr, A third ¢ bsoryves that,
if fawing torpedoes are to be dropped along the course of
the balloon, it might be well to provide the passengers of
ocrau steamers with cast iron umbrellas. Some of the al
leged answers of correspandents to invitations, from the
manngers, to a seat in the car are quite amusing. Oue re.
marks that the voyagers are pretty sure to reach some lo.
cality, but whether in this or the other world is questiona-
ble; while another, poetically inclined, replies that:
“If L could read my tirlo clear
To manslons In the akies,
¢ bid farewell t0 every fear
Aad with your gas srise.™

Skillfal Navigation in a Fog.

A correspondent to the Boston Adeertiser, who writes from
Londoy, after completing his voyage across the Atlantic says:
The Siberin, of the Curard line, sailed from Boston, July 1,
on the new goutherly course for Liverpool, and striking into
the fog on the first day out, did not meet with fifteen min-
utes' clear weather, when an observation could bo taken, for
almost eight days. Butno paing were spared by the officers
to muake the dead reckoning accurate. Tho log was thrown
every two hours day and night. On the evening of the
eighth day, our lagitade was estimated 1o be north 40 86°, but
the fog was still dense enough for the fog whistle to be blown,
A littlo Inter it lifted very suddenly, then the clouds broke,
disclosing the pointers of the Dipper, and a moment later
the North Star itself was visible. The chief officer bastened
{for his sextant, carefully took the altitude of the star, and
foand it to be 49 36 10 a second. And on the (enth day we
came in sight of the Skillings, and bore up the coast of Ire-
land 10 the Fastn-1t Light without changing the course a
fraction of a point. And this was the first time the Siberia
had sail-d upon the new course, and during three fourths of
the time she had been enveloped in fog.

DECISIONS OF THE COURTS.
Unlited States Clrcult Court.~--Distriet of Massachu~
solts,
TATEST HAND STAMP . ~THOMAS J, W, RORZRTSON 04, DEXIAMNIN 3. miLr.

This was s motlon for mrﬂlmlur, (njooction In s su't founded on the
zlul of Thomas J. W. Bobe: ar an lmprovement (n band stampe,
tod Septembor 22, 1897, extanded and relssged December 13, 1671, The
patent had beea previously sustalued (B severtl suits. (Roberton va. Se-
combe Maaw octurisg Co., 3 OFr, (iAx..and others ) The motion was re-
A4 on the und that the uvention was antcipated by a large number
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This s for s prel {a} jon. In this case the pa has
frogueatly been tmade (5o s0djort af legal luvestIgstion. Fovms
Toe validity of the patent has beco estadlished and confirmed I st least
theee cares, toder clreamatances, on & motion for & preliminary
in)avction, Court very seldom hears asy evideace except on lgn question
NWL Under such e'renmatances the party, Uy the esmablished
rules of equity,is eatitiod, sa & Wmatter vf course, to the preliminary injupc-
ﬂ“ Without & t1al atlaw and without further trial of the cause, eapecially
-uza:::w. where lnrnl fdefendent fn the couso was Intrrested
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15 chis exse, however, the Court has coneddered, with s mueh care
would W, 00c qUEstion which kas Deens rataed the munl:l. ',?,',
Sefendant, and vRich may properly be consldered under the question of
. 11 18 contended by Lhe defendant (bat, when B pariy has pat-
ented » tion, and thal combination turns vut to be seless, of no
aility, sad suother P"‘f 8478 10 that combiustion snolber ele-
ﬁum‘y maked the whole practically vecful where (here was fio
ore, Lhe party who thus adds snother element to the comiduation
s ..lg IAKe the prior cotbloation of any practical utility,
Ir Bot an s SBd ChAL Be I8 Dot entitled merely Lo ues his lprovee
mtn' ¥ A5t & Lcense Lo s 1o former combination, but that he
e whule of it; and that view of the law (s undonbtedly correct.
that view of the h: l't‘:- “""‘"{,’ lhll' l'nc’r: Is no lnirisgement in
W0 quistion of Infringeinent only that th
§ Bas oonabdercd I3, 80t decming (L Bocossary to g0 Into aby ’cunu":
B1 The qUeslion of BOYeILY, Or eulert dn or « Ipress sny oplalon ou that
uu‘h::nu'ul’u’ u-u.“
Cubelie that EIL of tae party nds upon the validity of
g fact thal toat qmlna na’;«u ASlndlcnl'd "o u!m;
RBOL ihe Intention of the Court, o any case, upon & mollon lor =
Lajemetrut, to express auy further ortuwn Gpob the question.
e caae, rXcept such as areatnoivtely nocessary Lo the decision
questiou L OB the Wotion fora preliinary lo)Guetion,
S8 sxamiaation of the patent, the Court, while It belfeves that
t:. W 10 De correct, cannot couceive It 1o be applicable £ 1he
ruud by the defendant In this ease that the combination of the
whieh was combiuation of & handle and a series of printing.
mu‘:t: wlvalents, for yn:'u‘:.(“d:‘:« -‘l’u A fxed type form or
. 7 M described, bad ne pract cal
SUBOUE she (ARl r10 20 OF Gevice ook eo. s ract cal
AL Wk of Bo practionl wee ; that (e wheels would clog by the
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1: ﬁﬂu el sdded to It by the defendant
»01 * Boterts o, the tee, here, bas stated In
0 WD any nxl on, BEL bas stated that his
::u u,';tn‘l:o lau dovice,
) combins « DUt It could be used,
ﬂ-lhﬂc L'fn device. Now, th: testimiony o the case
¥ LRAL the ribbun was o8 lnking device which was known
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prior to the dato of thils patent-seas known And in nes snd deudt'o.ea'nrl-
onte prior 1o th date of Chin phtent, 1o was, thardform one of the InKing
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tripped at the top of the frame, or st any deslred e
wrm coming azainet soy sullable stop (a the ascent of Whe
1Hon aleo eon-1ats of & crane and holeting rops combloed:
“nd the driving mechaninm (n & simple manner, for »
other Is belng driven by the same driving goar by which
LEniwo comwints of w gilde for controlling the head of th
BERAM AND t118 Brias FNGINE, LAND, MARINg, AND Lo [ driven, contrived a0 anto b enigaged with thia rib

vice in i PRt
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The coneluaton of the Court, therefore, I that, snder the presest state of
the proof, (6 slew of Lhe prior decislons (8 Uhe 0aae, (0% 16 Junction must §o,

as seayed for
L o H. Betis, for compialnant.
Sames B, Bodd, tor defendant.)
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comorrvie. By Henry Bvors, LL D, Author of * Nayl- | 1600 worke, aftor bolug attachor 1o the liead of tha pile botare

ation,”  Nautleal Astronomy,” ote, nnd Profosor of
Mathomatiesnnd A \j)llml Solence ot the Chinrlos Scionce
School, Plymouth, England.  Prico $1.50, New York:
G, P, Patnam'’s Sons, Fourth Avenue and 284 streot,

An oxecellent practios) treatisn, by ab undonbted authority, The work ts
made avatlabile for purposes of fustruction by the addition of some varted
anil exhaustive questions, to be answered by the student. The book ts Ne,
22 in Messry, Putoam's * Advanced Sclence Serfes”

Pracricat. Copsistay: for use in Scienco Classes and
Higher and Middle Class 8chools, By J. Hownrd, Head
Master of the School of Sclence and Art, Islington, Eog-
Iand. Prico 70 conts, New York: (. P, Putnam's Sons,
Fourth Avenue and 23rd street.

An elementary book of the highest class; lnetd in ftx deseriptions and
steadily progressive. The writeris evidently & teacher of ability,

Stear Boruen Exrrostons, By Zerah Colburn,  No, 2 of
Vian Nostrand’s * Science Sories.”  Price 50 conts, Now
York: D. Van Nostrand, 28 Murray and 27 Warron
streot,

Voluminous us tho literaturo on this sutjeot has become, thore (s wtill
room for practical information s and suol sonnd wisdom, drawn from Ho
tualoxperienco, ar the late Mr, Coliurn possossed can never be ont of date,
Wo commend this little book to all our correspopdents who write (o ank
questions on, or to report, explosions of steam bollers,

A'GRARD VICTORY OVER EVERY COMPETITOR IN THE
WORLD,

The followlng Cablo Dispated from Vienna will convey the glad tntelll.
gence to the world that the ~ Worll Resowned Wirsox Sewing Machine *
has oot only taken all of the highest Awards at Falrs and Expositions in
the United States, but that it bas overwheliningly d every Sowlng
Machlce manufactured In the World, and carrled off the fr.t Grand Prize
at the Vienna Exposition:

Viexxa, Auatrla, Aug. 15,1590,
To W. G. Wisox, President Wilson Sewing Machine Company, Cleye:
land, Ohlo:
“ The Wilson Shuttle Sewing Machiue was awarded the Grand Prizeat
the Vienna Exposition for belng tho best Sewing Maokine.* Ravxon.
Advt,

Recent Dmervican and Loveign PVatents.

Twproved Hopper tor Grinding Mills,
Martin Beplogle, Moalton, Iowa.—~For automatically closieg one spout,
and opening the other, of a double or two part stock hopper of grist mills,
1t 1s proposed (o bave a right angled valve armuged between two disks,

up ta be Axed 1o tho machine,

Improved Cradles, PR,
Franklin Chicheatar, Milwaukeo, Wis.~Tha first Invention conalsta i

part cradle ends, set apart and connccted by intarmediate Aprisgs. ¥
*prings, one at cach end, ralso tho e ctenxion and body from the base,
All0% s e eradle or erfh 16 rock back and forth on the springs, the r
motion belng limited 1o 1he width of fhe openiage beiwoss The exte
sud the base. The ssine luventor has aleo patented another eradle fn
there In a contral pivot ot ench end, A flat spring st cseh extremity is
tached at s onds to the fron mall of the body.

Impraved Treadle for Sowling I-m g
Wiiltam . Wood, Maunt Sterilng, Ohfo, assignor to himself sad John
Clarridge, of same place.~This Invention eonstste af & pawl andlever and.
Abell crank comblned with the treadio meenaniam of 8 sowing machine, in
such manner that the operator ean start the machine by s lsferal movements
of one of 1L knses, and thus save the labor of starting ihe wheel by and.
The lavention aleo conalats of & holding paw! combined with the balases
*heel and a double orank, the obiect belng (o prevent the machine £rom be-
Ing tarned baokward, to wiileh a doable cmuk 14 1iable without s holding
pawl.

Tmproved Washing Machine,

Josfah Gllnon, Poutvitle, lows,~A board sot on edge s designed to keep
the clothes npon the opposite sldes of the mackine separate from each
other. An upper roller s fluted longitudinally, sud revolves ia aprights.
To it Is attached the crank by mesns of which the machine s operated.
The lower roller Is aleo fated and alides op and down in slots is (e lower
oart of the uprights. To thelower ends of *he slidiog besringsasd 1o e
upper edge of the ends of the divislon board are sttached pias to which
Arosecored toe ends of the U shaped springs, by which the Jower rolier le
hold up sgainst the upper one 50 as to apply pressore (o the clotbes whille
passdng through the machine. Four rollers at the toner corners of the up,
rights dimfnish the friction as the clothes sre pamsing into and oat of the
machine.

Tmproved Saw.

Sylvester Cook, Alpena, Mieh.—1It Is proposed to divide ihetesthof a
cross cut saw ato groups of four teeth by & wide blank space of about one
Ineh between, ond In each group to have two teeth fronting one way and
fwo the other, with thelrouttiog edges formad at right angies Lo the Jongl-
tudinal axis of the saw. The ends of the tooth are boveled enough for
1 (and the {ng edgos and ends abuped like s chirel edge by bav.
oling them on one alde only. The boveled aldes aro alternately reversed.
At tho heel of ench rear tooth of apalr (s o cleaner, tor seraping ont the
chipa cut off by tho tecth, sald cleaner being an extension of the heel of the
tooth as low as the polot,

Improved Roller Clearer for Spinning Machines.
Charles I, Brown, Lewlston, Maine, asignor to himself snd Alvin Wood-
man, of same place. ~This invention pertalng to an improvement {n the cons
struction of rolls of #p 13! 1and it Ists In
a ed roll with an eulargement, or, in other words, in redoclog Jts di-

and pivotedat tho angle underthamiddie partition b on tho two sp 5
#0 that by a quarter of a revolution on the axis one spontaill be closed and
the other oponed. The side which Is open will bo subjeot to connldorably
more pressure by the graln passiog through than the one which I closed
by the graln In the hopper above, 50 that It cannot ablft until the bopper
from which the grain s runnisg is empty, when the welght of the graln ln
tac other hopper will lnstantly open It by the welght onithe side closing
thespoul. A bell ls attached o the axle of the valve, o 35 to sound each
time the valve shifts snd changes the grists to notify the milier of the
change.
Improved Roel.
Robert Simon, Faterson, N, J.—~Tals (uvention consists In s reel, the
arms of which are provided with dividiog dlsks forseparatisg the two parts
of the skeln, 40 that the silk or thread wound on such reel may be cromsed
moppositedirections In the spaces between alternate palrs of arms, in order
that at such erosaing each separate strand will be above its predecessor.

Tmproved Apple Parver,

William A. C. Oaks, Readiog, Pa.—~This luvention has for its object to o
improve the spple parer patented to the same itiventor oz December 10,
1532, that the knife will make a positive ste p until the spple has made ode
revolution. The invention contists in providiag the gear wheel of the kuife
arm, at that polnt at which the knife takes (ts position for paring the apple,
with two or more recessed cogs and a projecting tooth and lug extension,
in counection with the plnion wheel of the crank shaft, haviog also part of
the teeth cot off and provided with a clrcular fange, 50 that thoreby s fall
stop of ihe paring Kutife 1s obtalned while the fork Is revolving once with
the apple.

Improved Shoemaker's Pinchers.

Willlam H. Hanna, Chico, Cal.—This lavention conslsts of a palr of shoe-
maker’s pinchers, having the Jaws in the same longitadinal plane and the
teeth abuttiog spainst the turning face of the Jaws, 80 as to bring the bite
near to the pivot, and thereby not oaly 1o secure wore leverage I the gripe,
but thus to enable the upper Lo be drawn close to the Jast,

Improved Clothes Pounder.

Edward 8, Ssxton, Greenfield, IL—This invention {4 an Improvement up-
on the clothes pounder for which letters patent were fssued to Ezra Pollard,
December 25, 1238, and conslsts lua woodea block provided with s central
vertical hole and with two clrcular concentrio rows of holes, between which
a cirenlar communicating groove Is formed to allow the alr to enter and
cecape from the lnner row of holes through openings in the outer row or
i the side of the block.

Improved Parallel Raler,

Gustay Blunck, New York city ~This Invention consists 1o & maln alide
plece, with sultable sot serows, moving in a guldo frame carrying tho adjus-
able ruler, and scted upon by a band spriog applied to a wedgedike thumb.
piece, which produces alternately, by the pressing and releastng of the con.
troliing finger the required parallel motion of the raler,

Improved Stop Valve.

George W, Eddy, Waterford, N. Y.~This tuvontion relates to that clas of
Mop valves for water, Meam, gas, ete., 1o which one or two disks or gates
Are arranged (o s chamber traversing the water way, and work transversoly
8Cross the water way on Lhe seat or seats, and are pressed thereon to close
the water passage by mesns of the valve stem; and 1t consists of lovers
combined with the dlaks or gates and an enlargement on the valve stem In
Auch manner that, wheo, (o closing, the gates have returned to thelr soats,
the levers and the enlargement come futo play In such maoner that they
force the gates upon thelr soats with & powerfal lever pressure, whieh Is
prodoced with the stem by the operntor without much effort.,

Improved Truss Nrldge.

Henry J, Hanter and Jose Rice, Scluta, Ohlo,~It 14 proposed 10 have
bottom, middle, annd top chords composed of three paraliel timbers, with
double posts framed or boxed belween the tmbers of the bottow and top
chords, and passing between the Limbers of (5 middie chord without box-
g, snd with bracos drmly secured (0 1he posta snd Ihe bottom chord, sll
18 s manner caloulated to produce very strong frames, capable of spstaln.

ame’er uniformly st every point except the center. Thus constructed,
only the enlargod portion will come tn actusl contact with the rolls of the
spinning frames.

Improved Metal Planing Machine.

Robert Harper, Glenn Mills, Pa.—This Invention has for its objeet to fur.
ulsh an improved machioe for cutting Key sests in shafts withont remor-
Ing sald shafts from thelr bearfogs. Two serews are swiveled in bearfage
attached to the four coruers of the bed. To one end of the screwnare at

tached bevel pear wheels which cogage with similar devices o2 a crom
shaft 10 which power !s sultably applied. The serews also pass through
screw holes In @ cross hoad that siides npon ways wiich are 52 formed as to,
cause the sald head to move hack and forth squarcly, and o sastain the wp-
ward pressare of the tool, thas relicving the screws from any straln, To
the crosshead Is attached a block, the upver and lower sides of which are
beveled to form s way for another block. The shile edges of the yecond
block are beveled to serve as s way for a third bluck, on the forwand side
of which ta a T groove fofmed Lo reselce the tool holder, throigh a slot In
the forward end of which the shank of the tool i paseed. By this construe-
tion, the too! can bo sdjasted vertically and horizontally, sad inclined to
one or the other side, as WAy be required. Four set sctews pam in hort-
zontally through the slde bars of the bed to receive and hold the work to
be planed or dressed. .

Improved Propelling Vessel.

George W. Dow, Brooklyn, N. Y.—~Tbis invention copsists In the im-
provement of that class of boats which use ssction wheels In the side of
boat, drawiag the water In from the side and discharging It at stera or bow,
according (o whether 11 s desired to go [orwand or backwand, It consists
16 the pecullar means for eaabling the doat to be hackod, by mesns of 2 pate
closng the chanpel through whick the water s drawn 10 the rear,sad
iog a reverse ch 1 through which the carvent & foreed.

Impraved Sash Helder.

George W, Iichardson, Columbus, Ky.—The object of this Im't_nb- o
furnish means for holding the sashes of wigdows {n any desired position In
the frame or eastng; and 1t fats In the ar of a spinal or coll
spring, acting upon the sector or wedge-shaped rack. By aslight a"s‘d
pressure on the operating lever, tho sector s turned and the wedge Is moved
downward and the saah released,

tmproved Korosene Heater,

Ziba B, Orandy and Cyres K. Graady, Staffond Springs, Cotn., sszignors (o
themaelves and Willism D, Heald, of same place.~The oblect of this Is-
vention 18 to furnbd Improved facilities for heatiog water and other
llqaids by means of & keroseno lamp: and It coniats in two sanular quid
rescrvolrs arranged around the lamp chlmnyy, Two different Xinds of
Iquide—ay water and milk, for last may be heatod at tho same time
The heater Is madeof Un or similar material, and the chimnoy Is riveted of
soldered with hand solder 20 as 1o realst the effec’s of the heat.

Improved Ladies’ Galter Shoe.

Heary C. Letaluger, Now York city, asignor (0 Edwia C, Burt, of sume
place.—Thls Inventioa bas for (s object 1o Improve the constructios of 1s-
dies’ galters, 50 that there will be no sean croming the tnstep ; snd It oon-
sists 1o having the vamp mado inone plece with one of the hall-gusrters,
aud scamed to the other half quarter, the seam commenclog at the June-
tion of the overlapplog parts, afd termfasting 1a the shank between the
heel and sole.

v

Tmproaved Car Coupling,
Danlel C. Camerer, Martinaburg, Ps.—~This Iavention conniats In the im
provement of car couplings by combining the bufer spring with a right
vulfer bottom, having an upright plate and asliding bdox, haviag parti:
tlons, to sapport the link In & new and convenlent manner,

twprovea Life Preserving Attachment for Rallroad Cars.
John C. Wands, Nashville, Tenn, —This luvestion alus te protect hrake-
men on Tallroad cary, snd consists In & fool plece and rall relsed on & brneks
ot applied to the Lop of cars vo that the brakesmot oan pase from one ear

Iggreat welght in long spans,

1o another without datnage to Iife Or Hmb,
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~Mn':wmo---wnnu..| * 81 4 Line
p—————— : B
Partion offering Inducoments for loeation
."-."g“mq of Mandware employing forty hands,
thuse having asmall factory for sale chenp, sddress
m“"”nuul-n. Dox 0181, New York 1, O

Sitnation Wanted by & practical Machlnist
seghantcsl Engineer as Foreman in & Machine fnop
..mbfl!l Manufacturing Kstabllshment where L

m.mubnqulu-l. Address Voreman, Dox %
toa, Oblo.

Pason's * Time and Prossure " * Recording
(auges " wre tndispensablo when testing ballers, vte., ay

e data only are perfectly roliahin, Bee Ady,

Por Sale—A Now Stover Dimension Planer
ita x it Yor clrediar and price address D 8. & 18,
(0., Das 130, Columbuas, O

Steam and Water Packing Manofactured

The Maudsitan Poching M'*; Co. .18 Praukiors 88,
Y Thie Puckiog s saperior to any (u the Market

Buy Boult's Pat. Molding and Dovetailing
”u};lﬁu.lurlll Kinds odige and surfuce molding, Dat-
1o Creek Machinory Company, Batile Croek, Mich

For2,4,0& 8 1. P, Bogines, Address Twinsg
fros, New Haven, Conn,

Nobody will buy the motal Truss with its
pltiless tron Piuger. Tho New Elastio Truss, 553 Broad.
way, Now York, halds tho ruptare casy till cured. Pros
yure all around the body.

For 81 I will send : How to draw with com-
polin as quick as elrclon.  Address Box 91, Rip.

ey, 0. R
Best Steam Fire Engine or Hook & Ladder
Lamps, Apply to White M't'g Co,, Bridgeport,Ct,

A Condens~d Treatise on Silicate or Soluble
(ises Just publlahed and malled fron on recelpt of §1,
L &J. W, Fouehtwanger, 53 Cedar stroot, N. Y.

Chemienls of wll kinds for all trades mado
1o order 4t onr own Laboratory by addresslog L. & J.
W. Feushtwangor, Chemists, 55 Cedar atroot, N. Y.

Mastor Car Builder wantod immediately,
None peed apply unless fully qualified and farnlshing
pest of refervaces. [lorrick’s Car Woeks, Oawego, N, Y,

Valuable recipes in every branch of Indus.
fry, In the world, furnlshed by Jas.8.Bureh & Co.,Frank-
I, Teun,

A Machinist and o Monlder with o small

can form & partoe p ton goodadvantago. A
ta) 1 rtoecship t W ad d
dress Letter Box 253, Knoxville, Teun,

For Salo—A valuable improvement in Cyl-
tader platers, Dresses tumber out of wind, one or more
sides, whilo wioe pasmsing through at rate of ondinary
warfacing, Workiang model In operation. Address Juo.
L. Meath, Albany, N, Y.

Wanted.—A machine to take burs out of
wool. J. M, Ferguson, 102 Front st, New Orleans, La,

For Inventions or Improvements to facilitate
yoar manufacturing and T, address 8. E. Harthan,
Worcester, Mass,

Wanted.—A competent man to take charge
of eoameling departinent in Card Factory. Apply to
Paper Fadrique Co., Cluclonaty, O.

The Olmsted Oller is the best; it is solf-
righttug, strong opd cheap. All Hardware and Tin
Houses have It.

, Wreeki Pumplog, Drainage, or
mm%mn. t;‘;lcwugl‘n& Advertisement,
Asdrews Parent, inside pare.

laveators who desire to have -their inven
thoes a0d patents introduced and repressnted (o Europe
Uy & geutleman of experience and integrity, should
wddress K., Box 2975, New Yorx Fost Office.

Por Sale—New Patent for Refrigerator and
Beer Cooler, ete., combined: Enquire of or addrces
G, Nuss, 55 19t Aveaus, Sew York Clty.

Bey Seat Cuttiug Machine T.R.Bailey & Vail.

Portable Hoisting and Pumping Engines —
mmmvmu:gs.:-g:?rm

Climax Turbioe, Vi 1 and Hoel 1 Eogt and
Dollers; all with tmp H.
Whitenll] & Co,, Newbargn Steam Eagioe Works. Depot
M Cortlandt Street, New York.

Lathes, Planers, Drilis, Milli and Index
Mictmes. Geo. 8. Lincola & Co., ord, Conn.

Williamson's Road Steamer and Steas Plow,
with rubber Tires. Address D. D. Willlaason, 52 Broad-
way, New Torx, or Ooxu!.h. B <
12 cities of Plttaburgh and Allegheny, address O W.
‘Bearaz, Box 38, Pittabargh, Pa. o
&.'-Am.--‘—a;ym.w Pa.

: o .
l!ll}::h-m ptqu_co..mm.s“..ug eu::gr

Oils.—We take pleasure in
Manufacturing resders

to E. H, | sum

believe his eialing 16 regard 1o fine Eagloe, Spla-
and Sgnal Olls are fully justifiod by the fzct2, and
?Iﬁ.l}vlﬁ“'ﬂlmhnmu

ory. T Balley &Vail,
L1 b e

For Sale—3 Pat's at less than half their value,
wo for Impete sdveriising Lanterma, one for Laprts

Bavelopes, by Kun, Jellerson, lowa

Hydraualic P and Jaeks, now and see
ond haad E. Lyun, £ Grand Streal, Now York

Sure care for Slipping Belts—Satton’s pat
sal Polley Cover Is warranted to do doublo the work
betors the bell will slip Wee Bel, Aw, June Tist, 1028
Page 39, Clreulary ty I W Sut om0 Liberty 52 .5.¥

Catalogue on Transmisslon of Power by
Wire Rope. T. i Dalley & Yall =

Jolt Makers, sond for de seriptive cuts of

Abbe's Nolt Machine, 1o 8, C. Forsalth & Co.. Mauches
e, X. 11

Mills for Flour, Feod, Palnt.In) Drugs Spices
aud all other purposes Hase Bros., WI

wmabarg N.Y
r, with gene
Jod free. by L. &
ow York
S'lieate of Sada and Potash — All grades, in
Hquid, Jolly, and dry state, for sale in qaantities to sult,
by L. & J, W, Feueht wanges, 38 Cedar 81, New ) ok
Parties desiriog Steam Machinery for quar-
ying stone. address Stestn $tone Cutter ColHulland. Ve,
Boring Muechine for Pulloys—no Uit w
sMmpaatiy. T, R Ualloy & Vall, Loockport, N. Y
Brown's Coulynrd Quurry & Contractors’ Ap
sratus forholating snd gon veyng material by tron cable,
VD Andrews & Uro, (4 Watersi.N. X,
The Best Smuattor nnd Separator Combined
Io America, Address M, Doal & Co., Buoyrus, Oblo,
Darapur Regulators and Guage Cocks—For
the beat, sddress Murnll & Kelzer, Balltmaore, Md,
Steam Firo Eogines, ). Gouid Nowark N.J,
Peck's Patont Drop Press. For circulars,
sddress Milo, I"eck & Co,, Now lNaven, Conn,
Gear's Machinery Depot is the largest
known. Uoston Mass,

‘binet Makors' Machinery. T.R.Bailoy&Vail,

R, B. says: A certain length of railroad
track hon o sldiog which Is Just lopg enough to sllow o
tealn to pass on tho mnin Hue, whon the siding bas on it
elght cars and o locomotive, Suppose two tralus, cach
contaltilng stxteen earsand a locomotive, and woving
tn opposite directions, meet st the siding ; how can they
pass cach other ?

J. C L. asks: 1. Will n powerful light of
woy kind, ¥ feet under water, Hluminate ap object la the
WILOF Ko that (L oan be seen ata distance of Wordd feee 2
¢ What kind of Hght Is bost for that purpose and how
oni Emake it 2 3, Can that lght be scon from u small
boat or ship 53 or 100 yards away ?

. L. asks: How can 1 Proparu a wheel for
grinding the carbon dismonds {or taming or working
hard netal?

A B, G, asks: How can 1 prepare alzlng for
a plastered wall to be appliod before Kilsomining

H. H. says: I have n cast iron lhouse far-
oanse that leaks gan, What iy the best recipo forcemant
10 prevent it?

D.J. W, asks: What is the guickest and
best way to dress a deer skin, 5o ax to wake good buck-
san?

C. asks: Is there any cheap metal or alloy
that will resist the action of tomato zeids? Tin and
copper plate are acted upon and desireyed Ia & very
short time. »

R. F. H. asks: Is there a process by which

I csu combine wax with water?

| B OHL M. naks what effect turning has in
| the wmannicturs of bon cream. Does the centrifags
| force, combiaed with «he low Lemuparatare, help (o freese
[ 10 wr 1o b Hke e charning of cream to bring butter?
Answer: The abject of turning or stlrring the crmam L
be fruaen 1n (e freeser 18 (o bring all the particles of
Huld eroat sucremively In contact with the cold slder

of U freceer, 1o order 1o m ke s uniformily frosen nix
* | ture, Centrifugal motion hae sothlag to 46 with i, b
| the crvam in Ahe frecser were not stirred, | woul freess
| hard only around the sides of (he freceer. and as foe W
| & vory poor coadustor of hest, the cester of the oanful
would remaln flold for 8 Joag time.  That froaes arousd
the slden, Lon, wonld be miserable watery stalf compared
with (uat (o the center, sa 1L s well Known thal water
I undisturied, s apt L0 freess more or Jess froe from for
slps wintures.  Hy coustant stirring and aglta loo, how.
ever, & uniform frosen cres bs prodaced, and the frece
ug s effirted (n & shorter tie,

J. H. B. aska: Is there any ingredient known
that will prevent ssger slrop trom crystalizieg? An
ewer: We cannot recommend any chemical lagredient
1o prevent slrup from erystalliog. You can sttala the
objeet 1o cortaln extont, by heating (o open yemels Lo
a0 Ligh & degres oo posalbie without chamng

T. 1, H, asks: What is good to stop a bail.
aof from foamiug? Lhave & 3 horse power otie which
foams very badly. The bofler is € foet high and 2§ foet
o dismoter; (1 holds about 73 gallons f water. Tie
wator anrface takes ap aboot 4 feet 9 tuchies, and [ have
ouly 18 lnches steam room. There are 36 one Inoh tubes
in tbe boller, The water used w olean. Have I tou
much water and oot stoam room enough? [ blow the
water out abiott onee avery two weoks, Anawer: Prob-
slly i your case the sieam room Is too small, If you
can safoly maintain s Mgher pressure of steam, you will
be able 1o partially close the tirottie valve, which may
cheok the foaming.,

W. P, H, says: I would like to have your
maturg Jadgment as 1o the porreciness of two ntate.
ments mada lu your Invaluable journal. The first is
under the eaption ** Hot Alr Furnaces,” dated March 15,
1IN0, Tho second s contalned 1o your last Issae, August
14, 1¥73, under the caption, * The FPermeability” of Cast
and Rolled Iron to Gases.™ If guzes d6 pass Lhrongh
cast lron, an stated (o the Arst, at what temperature?
And If pot, as stated in the second, will you plesse give
me some Hght on the matter 7 Anawer : Such action (the
pansage of hydrogen and carbonle oxide through lron)
dous not ocour at the temporature to which the motal is
subjected In ordinary furnaces, but only at tempern.
tures nearly high enough to welt the metal,

F.D P.savs: I haven 7 x 18 engine, run-
ning at 10 revolutions per minute,aad s boller 13 foet x 36
inches, with two liinch flges. The fecd pumpis direatiy
abovo the piston and Is opeiied by a connection between
the piston and pump rods, thus ronaing 10 per winute
Running ot this rate, It will not supply the boller; but,
by parilally closing the throttio valys and nllowlog the
engine Lo run slowly, 1t will A1l the boller very quickly
Now wo wish to speed up our engine, but sre afrald the
pump will work worss. Can you tell us the cause, aud
how to remedy it?  The pump cannot be separated from
the eogine. Answer: Wo suppose that the pump runs
awny frofn the waser, tho supply pipe or suction valve
belng too small. Frobably the valve s lorge enoogh,
and the supply pipe too small, in which case you cau
caslly remody the trouble. Itmightbe worth your while
to consalt some good engineer, as, with the data you
have scat, It 1s impossible to give anythlog but & hypo-
thetioal reply.

W. G, asks: 1. Is thore any mode by which
a commun seholar can And the heativg surface of 4 boll.
er? Ifso, howisitdone? 2, HMow can T get the atze of
A smoko stack for a boller? Whit Is the rule for caleu.
Iating the ares of u nuwmber of xmall Ques? Maving
found the area, do you illow the stack the same, or du
youallow It less or more ¥ & How bz would you make
a boller for a 10,15 or 20 homse power englae, aud how
wany pounds of steam Is one horse power? (. Which

0. G. will find & review of a book on ex.
pression on p. 248, vol. 28.—G. B. D. will fiad dircctions
for a nickel solation on 3. 157, vol. 28, Wet your ltmus
peper with the Uquid you wirh to test, and watch the
chauge of color, if any.—~J. W. McC. is Informed that
there are no rel'ab.e statistics publishied on the sabject.
=A.E.G. will find directions for ka! smmning on p. %1,
vol. 21.—R. F. . wiil find & recipefor waterproof leath.
er coment oa p. 119, vol. 35.—H. P. will ind the rule for
calealating horse power ou p. 122, vol. 39,

M. M. B. says: | have long known that the
compression of alrand other gases Is attended with an
1ncrease of tempearature, but how much, [ have been un-
able, from the books and papers that 1 have had access
10, to ascertalin.  Can you give a table of the Increase of
P ompressfon? Anawer: The following
table 0! heat developed by compression af alr and fixed

S T of the § Seant

Volumes cubdle feet under

oy bovh Teuperature
above »
from zeco | Varfable I Copatant—o*
abr, Faunr,
0 @1
& T Srd S
10 s s
15 178 w3
: 2y 10 a-
< B
Y i3 %
‘4'0 S e
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M. Mig. Co. nsk what phosphor-bronze is
m(l’e n?l{.. llll{ﬂishﬂhlr itis uplbl,: of b\':lnl worked reads
liy by the ordinary machinlsts’ tools, Aunswer: Itis
wade by adding a very small per centage of phosphiorus
to gun metal (copper aud tin) which containe ten por
cont of tin. We bellove L& {8 capabio of helng easily
worked, I1tmight pot be difficult for you to make up
Anall sumplo sud ey 1t
LR : On page 60, carrent volume

n &Fuﬁ l')‘.yj%n SaLAS wolahi of beoksa Edihia:
140 coal of almost any slzo 1o be S8 5 oublo fewt per tun,
Uave thess Bgures beon vorl0ed? I And thats cosl firm,
i whom I have had great con have dod In
Atowing ten tups of Lelugh furoace coal into u space of
0 0l fect, or 813 furt per tub. Also neven tans of

OFY | Lohlgh sraye conl 6o & apace of 34T cublo fuot, or 454

'l pertun, Answor: Tho Ngures Wo gave woro avorage

ON04, from a variety of results, Should we get asutolont
number of containing the results of

: commuulcations, €o
sotual practice, we may be able L0 glve a closer spprox-

s the esslest way to @nd out how many barrels & tank
holds? 5, Which 1« the best book for s boller wmaker,
giving Information on one or all of these pointa? Ane
swers: 1, For flat rectangular surfaces, multiply the
Jength in féet by tho breadth In feet. For (r-egular
fat surfaces, we must refer you to rales given 1 every
ocket book for englueers. For cylialrioal surfaces,
multipiy the dlameter by the lergth, and by the b

would be reguired 10 il
Hoaid 1t slsy tend to whllen he
cwer; Teogeten, when combined
iy torme & tongh slloy, but oos thet
04 more Intesible a4 the proporiionef .t
. Other slloye Chat eofitain more thas
Lunge 1 eited tuto & e
siane, 360 Where 8 velatile metal Hike sioe e n
serman silver) o would be volatilised before
would be fased. Copper, sine and nickel, the
ais of Germas siver, will caly usila with
whes ail the mrtale are fedooed from thelr oxides
cother. Motalile tuugsten be [nfunbie Ia e

forge fire, requiring 200 pairs f Donsen cells to melt

0. (. sayn: | am told that John Fiteh
the Inyvestor of stearm, of et appled steam Lo vavigs
ton. 17thie b so, waatl hed Watl, Paiten sod stevens
o do with NP Anewer: Walls mujrerements “ere
oufised (0 (be eoian taelf, making (1 svaliakle for &l
sarpoees, Fileh, Yultgn sad Mevess experimeniod la
Laaptiag slea engines (0 tho work of revolviag paddie
wuecls,

A. P, asks: 1. ™ hat is meant by cbonite?
I 1t e same sa chony? 2. Mant the cpper disk of
carrés electries) wackine De Just one six‘ecsth of a8
ek thick? 4 How mach weoald & patent cost for the
wprovement of the plow 7 Atewers: 1. Eboalte 1s bard
rulcaniscd rabber, 3. Ves. 5 N in foll, tf cimple.

T, F. H, says, in reply to R. K, who asked
ow to make Light Jotata Jo engine ey linders: Twe on.
anes, made by dlffereut makers and of did y
nave becn clonaly observed by the writer, The Srst was
maile useloss by (hic catlag away of the fron, ns descrfbed
by B. K., 20 that 1t conld pe out Hke plumbsgo after be
ng ueed about 5 years, o thal thoe It ware oot two
wts of steam chast covers of bounets, std the studs
were pulled out of the cast iron o (hat larger ones bad
1o bo Btted (o thelr places. The cuvers were first packed
witl rubhier ; o soon as the softenlng of the lron was

observed, the runber was replaced with canvas and red

lead, still the eating away grew worne, Tallow was the
ubrieator then, After awhile It was fonad necessary Lo
aave the surfaces of the joints refaced, sod the jolat
was made with white sad red lead sloae, and suet, freab
o4 aweet, was used as the labrieator. Stll the destrue-
ton went on ; lard oll, parufin, and aperm ol] have all
been tried, but there was no help, aad the conclusion
wan that tho (rog was poor somehow. That engine was
replaced about two years ago by soother of a supenor
make. Thisope has sternm valves on one side of the
aylinder, and Independent cxhaust yaives ou the other
dde. There Is a cover aver each valve, and the jolnt is
wade (ron to lrog, the sarfaces Deing picely fited by
sweraplog. Tbis engine will be used up precisely 1ike the
turmer. Thore Is nothlng asusual 1o the bollers or thelr
sonnections with the engine, The exhaust {s conveyed
1nto a cast iron heater with brass tubes, and severs! en.
acers and oxperts say that (s where the mischief comes
irom. Batifso, why des aot the exhanst alde of the
sylinder waste awsy lke the steam alde? On the con
trary, nothing of thekind can be fouad there, the lron
Defng hand and sound. With the fenuer cogiae, the
boller uoed was rather toosmall for the power reqaired ;
and belng forced, the ateam was sometimens ratber wet,
Bollers of ample ca acity supplying the driest steam are
10w io use. Sometblag (a the watler was thoughs of,
ind the water was analsz-d by Dr. Nichols, of Boston;
the result shows that 5o reascaable fanit can be fosnd
with the water {or stezm PUrposes.

W. Y C.asks: 1. Way siould cranide of
sataseluin when mixed with pare raln water to form s
atucated solution, begia to tarn drows aficr remalning
slear for three days, depoal. a brown woly snd grad
ally grow darker un:{l perfcctly vpague, the lempers.
1are belug from 40¢ to 0% ? The aolution iy Kert In &
Zlass stoppered bottle. 2 Iaremovingstzins from white
Zarments, wiich ts the best form Iz which "o apply chile-
ae? & Wikt ls verdizris; wiy and dow Joes It form,
wnd wiy doos (t form sl readily woere candies are
Selngbumt? 4. What i the best way to make solations
and test papers of litmas and turmen i, and must they bo
boiled with water or mot? 3 Will perchloride of tin
turn to the protochloride of t1u oa fatroducing pleces of
dlock tin? & Isl trucs of any po.yRon (regular or iroeg-
clar) that twice the nomber of i sides minus § ts equal
10 the sumber of right angies costaladd o the sam of

50061 sdd all the areas togeither. 2. See amawer to
L P, C.,in SCIsxTirto AMERICAX for May 30, 1893, 3.

e glcs of that polygon, whether there b re-
catering angles or 0ot? Aaswers: 1. [t may be owlng
to some Impurity in the waler, or it not, (o somie decom.

Makors allow from 12 10 15 square feet of heating sur
face per horse power, and half u cuble foot of water
evaporated per bonr bs quite 8 common allowance fors
horse power. 4. Calealato the contents of the tank i
gallons or cuble feet sleo the contents of the barrel,
theu divide the Srat by the second. 3 Haswell's * Men-
suration,” Haswell's “ Engmeet’s Focket Dook,” and
Bilan's * Sheet Iron Worker,” will be useful books for
you to have. Forastagle work, contalnlng a very com-
plete collection of rules nad formulas, we can recom-
mend Trautwine's * Enginoer's focket Book."

P. L gays: I live in the neighborhood of
two blast furnaces for waaufscturiag pig tron, aod 1
would like to 8t myscl to Al some position of that
Dusipess Can you tell me what s the best course to
parsue,and what books L shou d study to learn the same ?
Aunawer: We can recommend Orerman's * Metallurgy.™
and Schurs's * Rescarcues on the Action of the Dlast
Furnnoe.”

T.1.B nly.:: 1 am bullding » small oxeil-
lating englon, 2inches bore x 3 loches siroke. Would a
boller 1 fool in dlameter aud 1 foot in Jength, with { one
or ohe At & half inok Aues, Do large cnough 5 supply
the engine with steam ? Would an engine uud bofler of
those dimsnstons be large enough to run a boat 16 feet
In lengih? What armsogement could I use to foree
water into tho boller while nuder o pressuro of stoam?
Answert The boller would by wnel too small, The
Doat would bo propelled yory slowly by suoh wo engine,
The votler could be fed by the direet pressure of the
slenm, uslog an sreapgoment ke an equilibrinm ol
cup.

J. B, D, asks: 1, Con raoks be cut in golid
wronght bron bars, & x 8 x L luchon, by a milling oyhos
dur 18 fuehes long x Hig fuchon dismoter, so that A plain
amooth marging M an inelo widv, way bo lofe on dach slde
of the tragk? 2. Do the patent authoritios iy forelgn
QouNLres refuot thelr oltizens' upplications, it the lnven
Uans are KLOwn 1o have boon pateated or deseribod In a
prioted publication # A Why does lightolog someilmes
IRt green troes, bulldings, ete., and at other (lmes,
strikos dry. wood and not lgnito (67 Auawers: 1, We
(think you could out the racks by the plan proposed, if
o mAohinery were acourately made, Tho s i e
milllnyg oylinder should be spiral, 4 Tn wost torelgi
countries, If the publication of & patent frowm abroad bad
reachod that country, the application will be rejected.
2 1t 1s probably tmpossible o explain thoe reasens for
the straoge Creaks of Mghining,

itton of the cy 2. Asoluilon of bleaching pow-
der (chloride of Mme.) 3. Verdigris Is a basic acetate of
pper mads la Sonthern Ex by the of refuse
arcssed grapes on ahicets of copper, It formsby the action
ur sfinity of acellc acid on or for copper. The only
action that burniag candles could have woald be to heat
ihe maledtals and dastes ide chemical ciaage & Doll
your Mimus or turmeric In water; sod waen s struag de-
coction ls made, soak blottiug paper tn them and dry,
3. No. 6. Yes.

A. D. N. asks, in reference to our npl; to
Y. E., page R of vur curreat volume: Sapposiag Y. B,
wers (o asimilar eagine to the olher cad of shaft,
ot i revolution abead, how would It lncrease the straln
apon theshalt ? Is not the siraln Upon ax cogloe shafy
variable frum nothleg ot the sead centers (0 the maxie
mum when the cross head s at the center of the guides ?
Would not, thercfore, the addition of another englne
merely make thus maxbmam strais coatinuous aad usl-
form? Answer: Suapposs, In the case of one twelve

NOTRO Power englneg, the shalt were just strong enough’

to transmit this power, and would break If mors strain
were put upon It. Now, ait gulog anotber engine or 13
norse power, the shaft would have to tracsmit more,
and would gvidently break, To thoro wito understand

lgobira and el ary hanics, the can be
explainod In anothor way. Lot Popressure ob drank
plo, and asradiua of erank,  Thon for one engloe, the max-
imum moment of straln on the shaft=1 «a. Adding an-
other cugine of the same stse, with s crnuk st at an angle
of 90* to the first, we find the maxhmuin womseat of strain

=Pxax 2 =Fxax 18230, which bs 15254 times as greal
as the Baximum moment 1o the Besk cose.

R. V, E, neks: 1, What couses tho attrne
tlon of the needio Of A surveyor's compam? 9,
Whero Is thul attrotion sltuated # 3, Mow gioat Is the
variation of needio of compass, and () In what ume will
14 roture to true course? 5. Whal fsihe title of the beat
work on thesd questionr? Asawers: 1. Tho earth Is &
great waguet, canslng the veedle (0 lip & the wagnotic
mertdian, 3 TLy wagnok.e mertdian of uny place bs sup.
posed 1o depend Wpon tie temperature of the place, o,
16 Ia differout At ditfucont places § And there (s & Wne of
0o varl Needlos placed on this Use polot 1o the
troe north, 4. The variation s chaugiag fn the Unlted
States, at arate varytog from 2 1o § misutes annually, tn
Aifezent localltlen. & You will fud o cozciee statement
in Gllleagpde’s * Land Surveying. ™
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W, sayn: I OFFICIAL.
B | Tt
18 of not to oxeesd this grade, the line
MAkeA 8 100K detorr Qown thie slope londing to & valley | ex 0 nventions
::‘m of ::m track fs @ footy the n;n .r'- ::m\'\; :: FOI WIHTON
VAR welgh some twaolve poundsn foot;
ard pat togothior in the ususl way, #ith two tron straps | Tottors Patent of the United States
and four bolts to each joint, A Baxter-Remlngton
steatn ear han beon runnihe fora fow days 1‘;;;..:::'!:. WERE GRAXTED FOR THE WEEK EXDING
filiod portion of the lne very smecesaruily,
Nourly and half hourly trips, WIth & pressure of steam August 5, 1873,
OF 123 ponnda 10 1o tnoh, 11 passes thews hoavy grades
with forty p withont and with the ANXD EACIE NEARING TIAT DATR,
npood of & brisk trot of & torse, When 1 st i ,lll' (Those markod (£) are relsaund patonts.)
Tnstrated description of the Daxter steam car In the = -
ScrExTIFI0 ANERIOAN, | falied to comprebond how the |y, 4r ww weight . 11,50
exhasst steam from s small eylinder Intoa ’""_" B0 | ATioy of niekel, ete., A . M0
could add any power to an englte without Antmal poke, 3, Hopkins.. ,.ceisoersns T
tion, andmy fogto ta still pussied to make it out, Wbl | o, coiiring wheels to, Leasor & Shambo...... 141,570
" 1t faono of those things whose merits cannot Taby walker, J . B ksOn ..o ennsees 1A
e kot at short of practical teat. Tore In n KLOAW OAY | 4000 40y g wirotohiar, F. M. Logue TR
with two eylinders, the plstons of which are five and | payg gio, potton, W, Grono.. oo RETIR
elght [nchon diameter these p are 10 | yark, machine for ¢ o Martin & WIAOK...... 1140
the same crank sbaft tn the usual locomotive styl0§ | papruiy, ete., patnting, Burnet & Fisler 1,048
e mall oylindor exhausts (ta stoamm (680 the D 008 | yyop nive, 1, LATCHEW. (. cviiiiinnis R TTHIT
and drives (he olght Ineh platon with a foree of per | paig geartng, tdler for, Bell & Hillerick. .. L ML
hape i3 pounds to the square Inoh. Does not this 18 | paygne, making rabber, Gatoly & Forsyth, L A
teact upon the five (nch platon and deteact from | pginrd oue, I PINCS, (P e 580
fts pifoct noarly anequal amount? 1s 1t possible that & | piyjjard table, G, NG e 1150
partial vacumm 18 created fn the Jarger exlindor or 10 | fynd stat oporator, 1. Jo WIHams, (6.,.... PP X
he exhauat paseage beyond by the momentum of A find stilos, machiae for boring, A, 1%, Carllo....,. 141,548
pasding steam, after the manner of the Gifford Injoctor? | pasy ge \ pp , 8. Sonden, . 1A
Answer: The prossure upon the large piston reacts | poae lfe, W, A, VAIL ...ovoel . UL
upon the small one, 88 you auppose, creating back | gonbin, T. G. McLaughlin. .. . LS
pressure ; but ax the ares of the second plston 1 he | nobbing, machine for winding, J. Goodyear. LA
1, the effective p . which equals total | fofler attachment, wash, E. Davis.,........ . 1A
pressnte minon back pressare, Iy avallable for PUFROAES | Boot and shoe, Insting, J. Brackett.. 11,40
of locomotion, Boot and shoe tree and atretehor, T, . LL880
G . such Box, matoh, A, Moyernberg.......... . 1880
ug-og-. p‘:‘m E;‘:ﬂ:d";’ ‘ﬂ!ﬁ‘,‘z,f rings, SUCH | poxscruper, O, 0. W, & J. D, Kills. T
1n ofl, then ground and poliahed, and afterwards ham- E&-vmg. sa.:-h“ 3 :::;
mered. Bridge, (ron, 1. D, Plerce. 11459
A, P.says: I have o small cylinder boiler | Brast, paint, A, 8. Thompson....... 1152
made of five inch steam pipo 18 Inchies long, which 1 | poevie trace, J. Kennedy....ooiiuiins R LR
use for runuing a mmall engine. 1 have a cant 1000 | pyye hogyes, tool for seating, L. Littlojohn s
plate that alts Wpon the stove with & holo Jarge nOURH |y pyer eav, 0L Wo AVORIL. .ovrr.vreeeresis 141,410
to permit one end of the botler to go fu the froabout & |y, 0 e for fauget holes, 8. 1. Thompson.. 141,473
inchex. The bofler sits upright upon the stove: Where | gy eeony making glans, H. Back, (£)...c.ovmecreces BT
s 20 Sue In the boller. There Is a head scrowed In Cam, sectional slotted, F. D. Elderfiel even 11508
each end. Thosteam pipcis near the top. The trouble | oyp o) w0, WIKOD....ecveeereeesneeanens . 141005
13 that, when | ralse steam and go to siart the + | Canvas hing frame, ete., A. Dickerman...... 14154
the water rushes ont abead of the steam and 1t s soms Car brake, J, Temple.......... 141,008
e before 1 can atart the englne. T ave but very UAUO | oyr ooupling, 9. J. Fratkin TR
water, In onder to get dry steam, Can you tell mo of Car coupling, I, B, Lewls.. 141,45
any way to prevent this? Answer: Perhaps by place | oor Joartor for street rallways, M. Toulmin 11T
ing a dry pipe within the boiler, you may remedy he | curhonte seld apparatus, J. Matthews. ... LT
troodle. Carpet streteher, W. A. Boles......... o MLAUS
T. H. N. asks: How shall I remove fleas | Carpet stretoher, J. Llndsay.....cocovnnnnn RUET
from a valuable dog withont Injuring hisbalr? Answer: | Caaks, barrols, ote., pltching, Mayer & Dick. L LA
Use what 1 known as dog soap, which contalns a large | Chalr, folding, P, W. Nolan... LA
quantity of carbolle acid. Chalr, folding, I, W. Nolan l:l.m
% Chimnoy cowl, J, BUFEY . oo ciianiiiinnnns « M50
C. K. B. nsks: 1. What is the rule for find- cnm3 OT Clobe holaes, Trelahid Boserss 3049
ing the horse power of tubular bollers, also the rule e 3
o g tubes, ete., for,J. B. Root..... 141,503
for the common two flue holler? 2, V:‘hu l;: = of N I AFohar > 141480
g " otions nawern} Moarsenn
B rorimate rule can be given. Divide the | Clothes wringer roile, E. P. 1. Capron. 10,424
hoatlng surface 1o square feet by 15. 2. The book iy | CO8l Bod, J. I DFOWD..co.cvvnvves . 14855
ublished by D, Van Nostranud. Cock, stop, E. F. Spaulding.. 14T
v Copylog press table, B. Brower, 141422
A. R. says: 1, 1 have a small horizontal | corn aheller, B, L. Hutcbinson. 141,559
engine, 13 lnchos bore x 3 fnches stroke: what I Ita | Calttvator, R. I, Robbins............ . L6
power? It makes 130 revolut per ml with 80 | Damper and v |l J. L. Skinner, L6010
e p e, 2. What pr would s boller 8 nches | Dislnfecting powder, H. G. Dayton... LS
Alameter x 10 inches high, with fue In center two inches | Door check, L. Goodyesr..... LIRS
in diameter, made of louncecoppor,stand? Answers: | Door check, J. A. McNabb, .. wuan
1. About } of s horse power. 2. Between 30 and 40 Iba. per | Drawer locking device, L. Renker........ 11,461
square inch. Elevator for passengers and freight, 8, Naah, m.\“u
- N Eugine, rotary steam, D. D. Hardy.......... 1
MiNERALS —Specimens have been received Ragtaes fratis for victioal G Bl AT
from the following correspondents, and ex- | Explosive compound, A. Nobel.......... 141,08
amined wi resal Explosive P d, Norrbin & Ohl cevsere MIIE
Witk the =" 3 Fence, G. Albro......... eRSsesasen v s
G. W. E~This ore contains too much sulphur o b2 | pence portadle, A. Mosher.. 11,58
svallable s 50 from ore. Fence post, H. O. Elmer. i Wi
C.P. A.—The stone enclosed 1s common quartiz, of no | Fire arm, breech-loading, Smith & Marsha! . 11 0m
value. Fire arm, magazine, J. BIOT.. .oooiiiiniinnes 141,590
. H—The ore you send ta fron pyrites. To determine | FIre extingulaher, D. J. Tapley 10,07
Flooring clamp, Wood & Terry...ocoues veres 11008
N O I ounteln wd g, CombAOlL 3, . B coscss AL
Fruit, package for, D. Saedeker, . ..ooieee 140,605
COMMUNICATIONS RECEIVED. Furnace, boller, J. B. Boot.....oivuees .. 1L
The Editor of the SCIENTIFIC AMERICAN | Fa smoke barning, McGlaniss & Naylor.... 1150
: Gage, carpeater's, J. A. Traut....... LA
acknowledges, with much pleasure, the re. Oigs cORC T3 Datley Lo, 11416
ceipt of original papers and contributions | Gas condenser, P. T. Bartis.. L0
iollo'ing 3 . Gas, flluminatiog, W. Elmer...... 141,500
wpon the Setjecies Gate, farm E, B. Decker.......... LA
Ona Small, Fast Steamer. ByJ.G. X. Generator, steam, McNell & Pratt. 141,578
On Tidal Retardation. By E. F. Gezerator, steam, J. B, Root, (r) 55
- Glove fastening, Hall & Knott, 141,558
On Cumberland Gap Cave. By H. B.N. Giove Sitailae’ TNy r 141.5%
On Solar Motion. By J. E. H. Graln binder, A. 8. Hoyt...... L xn
On Retardation of the Earth, By J. T. H | Graln, scparator for cleaning, G. B, Turner.. HLsu
= Harvester, J. H. Shireman.... s
On Gravitation, By S.J. W. Harvester, cors, A. Scott......... 108,008
On Snake Bites. By J. H. I Heater and purifier, Sadler & Volmar s
> Hemp brake, W, 8. Lawrence....... 1
On (‘l}chlng R-tn etc. By A. F. Holstlog apparatus, ¥. Farrel.. 11,551
On Boiler Explosivns. By R. S, H. Horseshoe, A. Leach. ......... : 141,500
On Wateras Foel, R’ B.O. L. Hose sleeve, Bellemre & Fleer. . L8
. Hab boring machine, E. Caswell... HLes
On Economieal Steam Engmﬂ‘ .By JW.H lce shaving machine, J. D. Freeman, LIRS
On Jumping from Railway Trains. By J. | lnseet powder gun, W. H. Ball.......... 11401
E M Insects, ete., destroying, J. B. Lunbeck........... ML
5 Knitting machine take up and teasion, H.L. Arnold 141 554
Also enquiries from the following : Knob, silvered glass door. J. W: Halnes 341 904
J-I.B—D.M.8.~W.E~T. A~Z.Z, Z~W.C. L.~ | Latch, reversible knob, B. Erbe............ 141,420
E.E~C.6~W. G. D.—G. E. B~A. T—F. B. T~ | Leather, manufacture of, Rawle & Evans.. 141,45
J.B—E.J.B~8.Z.M. Lock, seal, T. Slalght............... M5
Correspondents whe write to ask the address of certaln | Loom picking stick cheek, B. Davis. ... L
manufscturers, or where specified articles are Lo be had, | Loom shedding mechaniam, E. Bedfearn. ML
ks those Baviag goods for sale, or who wasnt to find | Mandrel, bufiag, N. 8. Thompson......... oee 1EL523
wartsers, should srnd with thelr % an | M s ote,, making, 0. Bolton, Jr..... R LF ]
smountsuicient 1o caver the cost of publication under | Matches, friction, C, ¥. Bonhack..... i85
the hosd of * Busioess and Personal,” which 15 specially | MU, clder, N, E. Miller......... 141,54
Arvoted to such enguiries. M1l hominy, T, Hudawt, (). 5,520
Correspondents In different parts of the country ssk: | Millstone pick, T. K, Way............... 41,4618
Wihere steel bars, naed In lea of church bells, can be | Mirror, window, Voss & Brandt......... ML
ohisined? Whers can & standard shape for teeth for | Mowing machine, W. V. Walker, ML
gosrs be had? Where can & sowing machine, that | Ore crushing stamp, G. D. Crocker, Vs 1000
Aakas stitohos alike on bots sides, be bought? Walch | Organ coupler, I K, Letton........ e MLAH
I8 the best spple parer, corer aud slicer? Where are | Organ, reed, it E. Letton, .. MLA10
hoad blocks for clrewlar saw mills made? Which s the | Organ, roed, J. A, Smilth... ooe 141408
Dest machive for boring logs lengthwise. for tublng, | Organ stop action, J. A. Smith, o s 11400
ME. 7 Where oas | got & carpenter’s gage?  Who | ON), treating cotlon seed, H. Goldman............. 1130
akes machines for turning spindles for wagon backs ? | Oyster dredge, Horntager & Fitsgibbons oee MLAD
z- £ got & waterwheel tested?  Who makes | Patnt compound, C, Campbell - MOS0
¥ balls and plos for ten pin alleys? Where are | Painters, flliog for, . e rert sirer oy M
10y rabber halloons manufactured? Makers of the | Paper, waterproof wall, C. Van Herwerden . 1415
above srilcles will probably p thelr 1 Paper folding mackine, Chambers & Mendham, .. 11,40
by sdvertiing, in reply, fo the Horesririo AXEmiosx,  Paper foldlog machine, Chambors & Mendham. .. HIAR

Scientific  American,

Paper folding maehine, 0, Ohamb
Papor folding machine, paeking, O, CInrk,
Paper folding maohine, packing, W, P'arel
Papor, 016 PO, O Chnmbors, JF .. oo
1rapor, ov0 FOTHT0E and fnnotting, O,OnnmbeorsJr. 14010
Pon and penell onae, O, 1 Downes (£, .

Pipo Ateings, ehuok for holdtug, M, Walty
ane, metallle, 3o A Nalies, ..o,
Manttog machine, Neight & Darrett
Mow, Androws & Niviers, ,,,..
Plow, stiovel, J, J, Miteholl,,
Prioters’ tarnituro, 1L P, Montagas, ..,
Propellers, olovating and doprosstog, 8, . 1),
Pamp, Wolford & Conner.,., ..,

Lo 10 o
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Pamp, steam yacanm, W, Burdon, ,
Pamp valve, W. Paloter

PuriBer, middiings, A, Hore, ...,

Ratlway eattlo guard, T. D, Kline,
Rallway ratl, W, Moekbam.........,
Teglster, passongor, 8. L, Coopoer....
Regulator, foed water, J, I\, oot .,
Roofing, cemeanted slate, A. G, Honnlon,, .
Rope olamp, metalllo, A. Méby, ..., .. serexsraraisye MISW
Sand papering toachine, D, & 8, T, Armstroog. ... 11,410
Bausages, stufing, ete, J. A, Moors,,,,.... e WL
Saw swago, MoCollum & Bmory,.....
Baw tooth, roemovable, J, Crookes
Sawing machine, I', M. Andriot,....,
Soeaffold support, I, A, Edmonston. ...,
Sonles, wolghling, 8. ilarris.. ..o,
Serow cutting machine, H. O. Roed,,
Seed dropper, F. W. Young (r).....
Seed nower, fortilizer, 1L Springor,
Seeding machine, If, C, Stepheny, . ...
Bowing machine hommeor, A, MeMillan...,.
Sewlng machine plaltor, W, Walker, ...
Sowlng machine tables, cover for, I, Jophen, .,
Shatft vending machine, A. J. Fraser..........
Sheave, P. Kavanagh.........c....e

Shed, brick yard, K. A. Smith.....
Shirt collar fastener, G. W. Brisntuall,,
Bhow case, thread, A. Steward (r).....
Spark arrester, M, Zeck..
Spinniog machine sapindle, B, 1, Jonks (r)
Spinniog machine bolster, B, H.Jonks, ... vvvoer L0
Spinning machine bolster, B, M, Jonks......... o LA
Spirituous lquors, treating and aging, G.Goewey M1 501
Sponge cup, W. McConnell.......... TR
Starch, 1 of, T. Kingaf . coe ML M2
Stecl Ingote, J. A, HOIMOS. ...ooouininarneenrenensa. 181,500
Steering apparatos for vessels, A. Slobenthal.... 141,58
Stove, cooking, W. W. Karshner...........
Stove grate,conl, 8. G. Morrison,,
Stoves, magazine for, J. B. Painter.
Straw cutter, T. Webb........ ..o
Sugarcsne coverer, F.Roy.

n

e

, self-op g A
Table, folding, P, Mande.............
Telegraph, printing. T. A. Edison (r).
Telegraph, printing, Pope & Edison (r).
Telegraph, rallway, J. G, Smith. .. covirnriaennn.. 100,004

Terret and martiogale ring, J. G y 141,000
Thrashing machine, J. Crowley... venees MIAH
Thrashing machine, W. Verill.. . ML

Tobacco, ete., cleaning, J. L. Jon
Tobacco, making plug, J. L. Jones.......
Toy,J.J. Artiatd.....ccccuenianies
Toy money box, . W.Prouty..
Trap, fish, Pavonarius & Michtle,
Trap, iy, A. J. Davis........

Practval Hits o Tnventns

ROBABLY no investmenyof & smatl sy
i N Obtatning m“.'
expens & patent e
when the mvention Is but s emall one, i
inyontions are found 1o pay oo
woll, The names of Ianchard, Moras, Bige
law, Colt, Erfcsson, Hows, MeCarmick, Hos
and others, who have amassed immense for
tunes from thetr inventions, are well known,
And theee aro thonsands of others who have
vealized Mrge sums from thelr patents,

Morn than Fuery Tuousaxn (nventors have syalled
themaelvos of the services of Muss & Co. diring the
TWENTY-HILX yours they havo aoted as solleitors ang
Iublisices of the SoreRTIFo AMERIOAN, They stand at
the hiead tu thin oinss of business; and thelr large corps
of , mostly sel d from the sanks of the
Patent Ofee: men ospable of rendering the Dest saryvics
1o the tnventor, from the experfoncs piaowcally obtatned
while examiners in the Patent Ofoo 1 enables Muxy &
Co, 1o do everything sppertalning to patents nErren
A0 CHEAFER Lhan any otlier rellable agency.

el et

1y lotter, deseribing some tnvention which comes (o this
omco. A posttive answer can only be hnd by presenting
A complote applioation for a patent 1o (he Commissionsy
of Patents, Anapp) 16ta of & Model, Draw.
Ingw, Petition, Onth, and foll Specification. Varions
ofelalrules and formalities mast alo be observed. The
«fforts of the Inventor to do all this business himself xen
y withoat After great porplesity sad
dolny, he (s nsually glad 10 seek the sid of PETsONS expe.
rienced n patent business, and bave all the work done
overagain, The bost plan Is to xollelt proper adyice at
tho beginning. 1f the parties connulted aro honorabis
men, the nyentor way safely confide his (dean to them ;
they will advise whother the tmprovement Is probably
patentable, and will give him all the directions needful
to protect his rights,
Eow Can I Bost Secure My Invention?
Tuls 18 an Inquiry which one nventor naturally asks
nnother, who lins had some experfence in ohtalulng pat-
ents. Hisanswer 11y 15 s fol yand 1
Construct a neat model, not over s foot {a soy dimes-
o ler If possib d send by express, prepald,
addressed to Muxy & Co, 57 Park Row, togother with &
description of Its operation and mor{te. On receipt
h they will the carefully, and
Advise you as 1o [ts patentabllity, free of charge. Or, it
you have not time, or the means st haod, to construct &
model, make aa good & pen and ink sketeh of the tm-

Trap, sewer gas,G. C. Anthon.... a2 | pr
Trunk lid support, A. V. Bomadka. .. eseesses 130 | tO the
Valve, cheek, J. H. Naylor...... L

weee

Valve reglater, J. W, Starr.,
Vehicle wheel, thimble skeln for, J. Lahman
Vehicle ranufng gear, L. B, Rosebrook....

Veneer cutter, J. M, Selb............ 141,000
Vent glmlet, H. 8. Rummer. .. wes MLAG
Vesselt, osclllating berth for, R, Welsker, . LS

Wagona, end pate for, Smillie & Brooks.
Waskiing machine, J. H. Kooser.....
Water bow), I, Brower........
Water closel for vesscls, W. Bishop.....
Water malos, stop gate for, D, C, Creglor,
Water wheel, A, N. Wolf. ..o < g
Window fastencr, Hawthorn & Scott.... ......... LG
Window screen and shutter, B.J. Willlams (r)... 587
Wool om belts, cleaning, J. M. Drown.......ooveee, ML
Wrench, 8. W, WakeBeld. ...oooooiiiiininrssrnnnnns < g

APPLICATIONS FOR EXTENSIONS,

Applications have been duly flled, and arenow pending.
for the extension of the following Lettors Patent. Hear.
ings upon the respective applications are appolated for
the days hereloafter mentioned:
208 —Gas~L. D, Gale. October 22,
260%0.—Gas~L. D. Gale. October22,
26,057 —Bare Hoor Fastexiyo.—~J. T. Butler. Oct,. 9,
2,155 —PonranLe Poxr.—W. T. Vase. October 23,
W, 115.~Warer Croser Coox.—D. Welllogton. Oct, 29,

EXTENSIONS GRANTED.
B 06 ~Govenson Varve—B, Filts.
B~ Woonex Wane Crrren~G. B. Hay.
25006 —PoXTMARKING STaxr. M, . Norton.
B0 —Roor ron Rarnway Cans.—A, P. Winslow,
825, ~Maxvracrune or Inox.—I. Lauth.

DESIGNS PATENTED.
$,91.—Corrax Box.—R. W. Betts. New York city.
6,792, —Nunia—H. Boot, Pilladeiphia, Pa.
6,70 & 6,90.—Boas.~G. H. Prindle, Philadelphia, Pa.
6795, —Stox .~ B Titus, Brookiyn, N. Y.
6,796 & 6,597 —Canrers.—A. T. Webster,New Brunswick.

TRADE MARKS REGISTERED.
1390 —Waisxy.—J. E, Cassidy, Boston, Mass.
1L —Mepicuxe~S. De Grath, Jersey City, N. J.
1396 —Graxo.—B. M. Rhodes & Co,, Baltimore, Md.
1.3%. —FexriLizens,—0, Wittichen, llaymarket, Va,
1,597 to 1,99, —STEAN Pacxixe.—Silver Lake Co,, New.
tonville, Mass,
1,400, —~Bratpxn Conps.—S{lver Lake Co., Neowtonyille,
Mass,

SCHEDULE OF PATENT FEES:

On cach Cavesl, . .oiiirsenasrrrsmrsanrnrresss

0D eoch Trade-MArK. .. cocvvarcasannnins .

On fling each application fora Patent (17 years).. $13
On Iseuing esch original Patent vasnses B0

Op appeal 10 Examiners-in-Chief......
On appeal to Commissioner of Patents,
Un application for TelssRe. ..ccoovrnsirse
Ou application for Extension of Putent..
On graating the EXtenMion, ...oseesesssss
On Sling & Disclatmer
On an application for Design (3% yoars)...

as possidble and send by mall, Az answer a4
prospect of a patent will be recelved, ussally, by
return of mall. It is sometimes best to have & search
made at the Patent Ofiice ; such & measure often saves
the cost of an application for a patent.

Preliminary Examination.

In onder to have such search, make out 3 written do.
scription of the Invention, in your own words, sod &
peacil, or pen and (nk, sketch. Send these, with the fee
of 15, by mall, sddressed to Muxx & Co, 57 Park Row,
and in doe time you will recelve an acknowledgment
thereot, followed by a written report in regard to (he
patentability of your tope This scarch
s made with great care, tho models and p
ot Washington, to ascertaln whether the improvement
presented s patentable.

Caveats,

Persons desiring to tile & cavest can have the papers
prepared In the shortest time, by sending 2 sketch snd
description of the lnvention. The Government fee for
neaveat ls §10, A pamphlet of advice regarding applics-
tions for patents and caveats Is furalshed gratis, oo ap-
plication by mall, Addross Mexx & Co. 3 Park Bow
New York

Relssues,

2 relssue (s granted to the original patentee, bis heles,
or the asslgnoos of the entire Interest, when, by
of an losuficlent or pecification, the origl
patent s tnvalid, provided, the error has arlsen from in.
advertence, aceldent, or mistake, without any frasdu-
lent or decepiive lntention.

A pateatee may, at hls option, bave in his resssue &
separate patent for oach distinet part of ihe lavention
compredended In his original spplication Ly paying the
required fee (n each case, nad complylng with the other
requirements of the law, as (o original applications.
Address Muyx & Co., 57 Park Row, Now York, for full

particulars,
Deslgn Patents,

Forelzn designers and manufactarers, who scod goods
to this Counlry, may secure palents here upon tholr new
patterns, and thus prevent others from fbricating or
selling the same goods lu this market,

A patent for & design may be granted (o any paros,
whether citizen or allen, for any new and original desien
for a manufacture, bust statue, allo reliovo, or bas rellel,
any new and orfginal design for the priating of weolen,
i1k, cotton, or other fabrics,auy new and origtaal tm-
P . or L DAl print, or gl to be
printed, patnted, cast, or otherwise placed on or worked
nto any article of manufacture.

Design patents are equally as hmportant to citizeas s
to foreigners. For fall particalars send or pamphlet o
Muxx & Co.. 5 Park How, New York®

‘o Make an Applicatiop for a Patent
The applicant for a patent should futoleh & model of
Nis Inveation If suscoptidle of one, althoagh sometimes
1t may be dispensed with; or, If the tavention e w ehem
teal production, he must furnish samples of the

ents of which his composition constste. These shoukl
be secarely packed, the tavenioc’s name marked on them,
and sent by expross, prepaid.  Small models, from a dis
(ance, can otten be sent choaper by mall The safost

On an application for Design (7 years)...
On an application for Dosign (1 ORI eesriearans

way to remit monoy Is by & draft, or postal order, on
New York, payablo to tho ordorof Muxx & Co. Fervon®
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who fo lye In romote pnrln of the (‘mmlr) onn untinlly purs
chasg drafts from thelr morchants on thelr Now York
eomnmndeuln.

Valuo of Extendod Patonts,

Dl patenteos ronallzo tho faot that tholr Inventions are
lm-lylolm more productive of profit during the weve n

Sirs OF extenalon than the Aeat full torm for whioh thely
p.mnl- weregranted, we think more would avail them.-
solves of the extension priviloge, Patents grantoed prion
10 1861 may bo extondod for soven yonrs, for the bonent
of the fnyentor, or of Wik holrs In caso of the decoaso of
tomor, by due applioation to the Patont OMleo, ninoty
daya boforo the termination of the patent, The oxtehdod
timo {nuros to tho benoft of the Inventor, the nssignees
under the first term having no rights undor the extenston

exoopt by apec fal agreoment, Thoe Government foe for
an extonston 1s $100, and (L8 necossary that good profess
plonal pery {00 bo obtalnod to conduct the businoss before
tho Patent Omico, Full Information as to extonalons
sy bo had by addrosuing Muxy & Co., 97 Park Row,Now
York.

Rojocted Onnon,

Rejectod canes, or dofective papers, remodeled for
partios who havo made applications for themselves, or
trough otheragents, Tormsmodorate, Addross Musy
& Co, stating partionlars,

Trademarks,

Aoy person or firm domfctled {n the United Statos, o1
any firm or gorporation realding o any forelgn conntry
where similar privileges aro oxtended toeltizons of the
United States, may rogister their deslgna and obtaln pro-
tection. This In vory important to manufacturers fn this
country, and equally wo to forogners. For full partiou.
1ars address MUNN & Co,, 87 Park Row, Now York,

Canadlan Patonts,

On tho first of September, 1872, the now patent law of
Canadn wentinto foree, and patents are now granted to
citizens of the United States on the same favorable terms
2% to cltizens of the Dominion,

In order to apply for s patent in Cannda, the applicant
muat furnish & model, specification and duplicate draw
{ngs, substantially the same as In applying for an Amerl
can patent.

The patent may be taken out efther for five yoars (gov-
ernment foo §20), or for ten yoars (government foo $46)
or for fifteen years (government fee $60). Tho five and
ten yoar patonts may be extended to the term of fifteen
years, The formalities for extension are simple and not
expensive.

American Inventions, oven if alroady patentedin this
country, ean be patented in Canada provided the Amerl.
can patent s potmore than one year old,

All persons who desire to take out patents In Canada
are requested to communiento with Muxy & Co,, &7 Park
Row, New York, who will give prompt attention Lo the
Dbusiness and furnish full instruction.

Forelgn Patonits.

The population of Groat Britain 1s 81,000,000; of France,
7,000,000 Belgium, 5000,000; Austria, 96,000,000; Prussia,
40,000,000,and Rusia, 70,000,000, Patonts may be securea by
American citizens in all of these countries, Now 1a the
time, when business s dullat home, to take advantage of
these fmmense forelgn Nelds, Mechanieal improvements
of all kinds are always o demand (o Europe. There will
pover bo & better time than the present to take patents

INVENTORS, CAPITALISTS OR MANUFACTURERS

deatring to sell or purchasne unh-m rights, or (ntorests In
manufacture, or arrangoe for intrad uotion on royalty, or
cnah cwareantod) shonld address THE N,

NEW aad 'Itl-ll A \

MACHINERY, A i A VLR

h..“ York.

ROV OB SRR

Machinists Tools

OF ALL DESCRIPTIONS,
98 Chambers St. NEW YORK.

]{‘ M. MAYO'S PATENT BOLT CUTTER,

4o Bond for Nnateated Clroular, Clocinnatl, Onhlo,
\'ﬁ OODBURY'S PATENT
Plawing and Matcling

and Molding Machinos, Gray & Wood's Planors, Selt-olling
Haw Arlmr- wnd nllwr wood working mag hlnory
8. A, WOODS, 01 Liberty stroet, N, Y.
Sond for Clroulars, o ‘hnlhur\ ntre rl lluulun

l).v\!il’.'h‘ Water Flame Conl Limo Kiln, with
oonl or wood, No.1 Soft White Limo or Cement,
with uso of wator, O, D, PAGE, Patontoo.Rochantor,N. YV,

0 INVENTORS
» MANUFACTURERS

The Managers of the 424 Exhibition of the Amﬁrlcln
Institute, of the Clty of New York, beg to announce,
that the Bxhibition Bulldings on 24 and 8d Ayenu es and
634 and 64ty Btreets, will be open for the reception of
heavy Machinery August 18th and for other articles,
Beptomber 1541870, The Exhibltion will be farmally
opened September 10th,

For particulars, address “ General Superintendent,
American Tustitute, New York,"

LASS | D[()l LDS for FruitJars, Patent
X Lumps, LYA Bottles, eto,, made by I, BROOKE. 14
years at Wnite unad Centre Strects, New York, The short-
¢at and cheapoest way order direct of Mould Maker,
§ PARTICULAL ATTENTION pald to MOULDS for
INVENTORS,

D \'rrum & BRANDING m‘n‘vnn—\ll;\m’
at or Roundlpg Surfac on-l.n P \'1-.-
ENI‘ Leucr-', llllll ble  for r?-'l( lAl. STO\P‘

WORK VANDERBURGH, \'l-‘
m “Dutch, cor. l-‘u\lon Sl . Now York

1 IVERVIEW ACADEMY, Poughkeepsie
N.Y.~Work recommunces Sopt, 11, Boys, “Fall 1p.*
NUNMEROUS TE ANV E

BURNHAM'S NEW T

PRoOVES

"URBINE

RWHEEL

TOBE THE BESTEVER INVENTED

PAMPNLET FREE o ADOQRESE VORN P

UERK'S WATCHMAN'S TIME DE-
TECTOR~Important for al. Iarge Corporations
and Manufacturiug cencorns—capavle of controlling
with the utmost sccuracy the motion of a watohman or
atrolman, as the same reaches dlﬂ'crunt stations of uis
ent, Send for a Clrcular,
1,051 ‘Boston, Mess,

N. B~This detector is covored by two U. 8. Patents,
Partics using or selling these (nstruments wllhout Av-
thority from me will be dealt Witk 20C0! 0 law.

abroad. We have reliable bus! fons with the
principal capitals of Europe. A large share of all the

d In forel {es by Americansare
obl.llncd through our Agancy. Address Muxw & Co., 37
Park Row, New York. Circulars with full information
on forefgn patents, furnished free.

Coples of Patents.

Persons desiring soy patent issued from 1838 to Novem
ber 20, 1867, can be supplied with official coples at sreas-
onable cost, the price depending upon the extent of draw
ings snd length of specification.

Any patent lssued since November 27, 1867, at which
time the Patent Ofce commenced printing the drawing
snd specifications, may be had by remitting to this of
fice §1.

A copy of the clatms of any patent fssued since 18%
will be farnished for §1.

Whes ordering coples, plesse to remit for the same as
sbove, and state name of patentee, title of inventicn and
dateof patent, Address Muxx & Co., Patent Solicitors
91 Park Row, New York.

Musy & Co, will be happy to see (nventorsin person,
st Whelr office, or to advis them by letter. Inall cases,
they may expect an Aonest oplal For such [T
tlons, oplutons, and sdvice, no charge i made. Write
plain ; do not use penell or pale 1k ; be brief.

All business chuumnittod to our care, and all consulta.
tona, are kept secret and atrictly confidential.

1o all matters periatulng Loy s, such as
loterferences, procuring extensions, drawing ssaign-
wents, examinations into the valldity of p ele.,

docticg

OODWORTH SURFACE PLANERS
$125, Planers and Matchers, §$550. S,
51 Courtlandt stroet New York.
EW & IMPROVED PATTERNS.—MA.
e CBOULD. 1t T F o B Aver NewateN.J

OOD-WORKING MACHINERY GEN-

erally. Specislities, Woodworth Planersand Rich-
ardson’s Patent roved Tezon )hch nes,
Central, eomu nlon st., Worces

T, Mass,
ITHERBT RUGO & RICHARDSON.

SI-venck Collue nnd llnd-o?“lllver Institute
'or both sexes; fine grounds: 167 hed rooms; X
Instructors; 11 doplnmeu ; 130 classical puplls; Ia
ymnulum and drill bn I Speclnl sdvantages {n all
rtments. Term o tember 8. Rev. ALO\’Z
LACK, A. M., Pres d:nl. verack, N. Y.

350 TO 2150 PER WEEK guaranteed to

Intelligent -nd lndnndoun penonn of elther

sex, 1o act as our Agents. Busl &ueucnl. Ad-
dress THE WESTERS ART Anmuﬂox.

GE\TS—\Ios: fortunate chance to make
Fithoat fall; Article seile ?5"1:2"'[.2'}? onticmen:
Address O. P. TEMPLETON, 615 way, hev\ork_.
9 BAFETY HOISTING

OTIS hinery.
o. 348 oMY, RBO %YM CO-

5“5"0’"“" Agenia waniad! ATl classes of working pos
lthar ek, Y oNGE of 6LA, WAk Iore Deonr y &l

wark forelo ll’ spars momeats 3 all he Lusathan alsnyiling

Naa Partisniare rea Adtrees . Stiness b Oo . Purtland Matee

special care and attention Ia given. For toformation snd
for pamphlets of tnstraction snd advice
. Address

MUNN & €O,
PUBLISIERS SCIENTIFIO AMERICAN,
37 Park Row, Now York.

OFFICE IN WASHINGTON~Corner F and 7th
Btreets, opposite Patent Otiice.

Advertisements.

BATES OF ADVERTISING.

Back Page = = = = = = = $1,00a line,
Toslde Page = = = = = = Tdeontsn line.
Mn.wmnw-wm«w
Bne, by ‘“ W-_

The valweof Ihe la-ﬂvlo ANMERICAN 04 an adveriising

nedium connol be over-estimated. Jtacireuiation (s (en
“mmww-uuduhrkumlmpuu
ek, 1t goes into all the States and Territaries, and iy
vead in all IAe prinvipal hbraries and reading rooms of
Ghe workd, We innile the AUAION f (hose wAO wish to
ke (helr business Enown (0 (As annezad raies. A bus.
e man eante something more IAan o see Ala autver.
Usement in @ prinied newspaper. Il wanta circuktion.
L7 10 ba worth 35 oenis pev K 1o adeertise in a paper of | 10
48 4 worth BB per lne o
A il

ROPER HOT AIR

ENGINE COMPANY. % Now Uhoreh 8t. Now York

HINGLE AND BARREL MACHINERY ,—
S lmproved Law's Patent Skingle and Heallng Ma-

chine, slmplest and best In wee. Also, Shingle Heading
-nd wiave Joluters, Stave asllzers, lludln‘ Planers,
Tarners, &c. Addross TRHEVOR & Co. Lockpors, X, Y,

Bov 'T = (
"
&.& ned ‘l’-n dln..
l"r 'ﬁ O 0.
lnl nchine,
Yur Carving, unlln'
Irregular Moulding, an
various size Davetall
ng snd Houtlog, The
simpleat and most useful
schioe for Furallure,
House-futshilog, Card, Or.
, Drawers, 'llmlel-
Uaes solid cutters,
warmsnted 1o cut as free
aud smoolh as st knlyes
wnd is no Intriogement on
the  Gear € omblmxlun
?wldw Hoad
BATTLE

"
CREEK,

AVE ‘3-1 PI’R C l' "l' ()l" l"l EL - %00 ln
hl tnled In Rogerw T-uuuogm« HOILERSCALE
Arnn(nu.ld-tnmmunlly $50 year 1938,
con numod ny e “ Sclentifio American,” * lrop
eors, and by hundreds who are uslog 1. Wil
emove l ‘scnlc-nd rnlmly nnmml the lnm-uun
m\' In | steam hoflers, ted. Sand for clrow
MAN & llUNﬂEl l..AuuTI Littlo Falls, X \

mm RIIOORDB!!!

The Recording Stesm Gage 91 Liberty umunun
-~ l.oco ] » \‘unu »
F. perfor .:do::;‘sulr Makers u?ﬂ "ou.dm

=' souns 'nm&.-l Pressare * Recording and ".th

unpatented fnventions, or (o form o nnrln«nhlpl'
to purchasy socond hand steam oo gllmutlm!t krlrﬂ or
Y. h\l’()‘*l TION & M'F'G. 0O, B Hruull'ly.

Hum m- uTnl by mail for 'dJ ru., mnl mln | quie
10, R, L. WOL ( (PTI 181 € hulhum Hquam. fow \ufk

Blﬂ,chlnel:y? Loathor and

Wood and Iren Working of aver
Rubber Belting hnor{ Wheals, Dabbitt Mnlll &o,
GEO. PLACE & CO., & C0., 121 Chambors 8t, N.Y.

Cold Rolled Shafting.

Best and most perfect ‘ihnm:ui ovor made, conatantly
on nand {n Ierge quantities, furnlshed 1o aoy lengths up
to 20 ft. Also, Pat, Loupllng nml Hrll-ullllm ndjustable
Hangers, K PLACE

121 (.mmbnr- Biroot, Now ¥ork.

Sturtevant Blowers.

Of eyory size and ducnrthm f«"i'",'{'«'"’ on hlnnl.
¢ FLACE

121 ummbwu Stroot, Now’ York. |

THE CHEAPEST AND BEST
COMBINED FUNCH AND SHEARS,

SEND FOR PHOTOGR%E]}. &m)"xl"x-ncz.
12] OnmaMnxns 871,, N. Y,

OWELL PATENT DOOR AND GATE

J SPRING, worth ten of all othors, Won't corrode
or break. k the Hardware dealera for it, or address
Sole S(Annﬂcv.urer. JAS. H. WHITE, Newnrk N. J
Territory for Sale.

"OLD ROLLE

SHAETING.

The fact that this shafting has 75 per cent greater
Strength, » finer finfsh,and {8 truer Lo goge,thAn Any other
in use, renders it undonbtedly the most economical, We
are also the sole mannfacturers of the CELENEATED COL-
LINa PAT. CourLiNGg, and furnish Pulleys, Hangers, ote.,
of the Most spproved styles. Prlee!uu mlllcd on -g:pll-

catlon to l;\ s
Try street, 2d and 3d Aveluel. (uhurgh. Pu,
190 8. Canal st., Chicago.
tocks of mu Shafting in store and for sale by
FULLER, DANA & FITZ. Boston, Mass.
. PLACE & CO., 131 Chambers street. N. ¥.
PIRRCE & WHALING, Milwsukee, Wis.

STENCIL, DIES 2=

Stenclls nd Key C with 'hleh young men are
making from 8 to a d-g Send for catalogue and
samples to S M SPENCERJI Hanover St Boston, Mass.

For cntting business
mmdlullluu Also
for Clothlng

il
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Andrew’s Patents.

Noluleu.ll’alﬂllol ﬂl‘m'l. or Geared Holst«
Hul‘;«iu lﬁrf _cyyv% om Accldent,
o.c o"“H“; :l umu. &o nnd Single, 1-2to

Rty ;::,f-a"s' o, i

or nm
Alll‘I blr *rle. Durable, nod Economical.

u . Hnn
Bend WS &
b. AN P Wator street, cat Haw York.

TZNONING & SHAPING
MACHINES

SCROLL SAWS,

Plamnu & Matching

" MACHINES, &c.,
%) For B.uuom,( An, and Aonr

- CULTURAL 8 non e,
J Al"Sn erfor to any inn use.

CINCINNATL, Ohl0,
SCHENCK'S PATENT.

R ODWORTH PLANERS'

And Re- uwlnx )Inﬁg“xu. W‘ood Jt‘n)d Irog Worhr‘nf Mt
, Engines, ors, etc.
Chinery, ugtnes, Bollors. o1Ciis “Libsrty fte New Yorks

H IL AND MECHANICAL ENGINEERING AT

o Rensselaer Polytechnic Tnstitute,Troy,

.'Y —ln-lmr(? n very practieal. Advantsges unsur-

umx {n this conntry. Graduates obtain excellent posl-

Ylnnn Re-opens Bept. 17th. For the Annual Register, con-

and full particulars
E Director,

taining improyed Course of Study,
address Pror. CHARLES DEOWX

ines and Boflers,
HS & CO,, Sche-

ﬂuuunnry and Portable Steam En

8end for Clreulsr., CLUTE BROTH

necluuy.\' X
a O FOUNDERIES, Factories, Ropewalks,

&c.~For sale or lea locks of Lota,with balkhead
waterfront, Low pricescany torms, S.B.SCHIEFFELIN,
15 East 26th Strect, New York.

$72.00 EACH WEEK.

Agenta wanted nvn hero Businoss strictly Imulmue.
Partionlars free. .\ a8, J. Wonrrn & Co,,. St

\IPROVED FOOT LATHES
Sliide Rests, Hand Planers for mcul.
mub:)e‘ar Cutters, :”"ml !e(nx The

¥ 2 logu
T et e Y ALDWIN .
Laconta, N. H.

ORTABLE STEAM ENGINES, COMBIN-
ln the maximum of rmc!urc! d-nbmly and econ-
omY, mm the minimum of weigh

and price. The
wideiy and favoradly known,morethan 1, Mk&; in
use. All warranted sa mulory orno sale. Descriptive

circulars sent oo upgl Address
THE HOADLE\' CO. Lawrence, Mass.
Liberty st,, New York.

We have been furflshin large (llustrated
paper, entitled ** Cricket on lhe !lur('b **at one dollar a
;:lr(o subseribers on a rnlnnln that the money will

refunded any time within three months if not satis-

factory. Weo have not been naked to return a dollar yet.

10 M0already sold. Sixteen large pages, The best and

:hnpul per in the world, A ¢35 chromo 1o every sub-

for throe months on trial. Agents wanted,

'-cnd:.'-t 107 the paper three months, and terms. JO\ES
& HADLEY, Publishers, 178 Bmm'u, New Yo

3 O You sk WHY we can e
RN Class 7 Octave Finics for ;zoo
- We anawer— [t costs lom Lhan §3
0 take any Plato ol

ihrough Agents, all of whom make

uoo por ct. profit.  Wa bave
Ageoia, but ship direct 1o fam)
Ilu at Factory price, and warmatl
Years  Send for lustrated ciee
-hkh we uhc 10 aver eoo Bankees, Merchants,
nome of whowm you my w), using our Fianos,
44 States and Territordes. Ploase state where you mw

V.8, Plano Co., 810 Broadway, N. Y,

RlCHARINON MERIAM & CO.
turers of the Iatest tmproved Patent Dan-
1s' and Wo;z-oma Flanin, )lu:lm?u. Mate: mu. ﬁun
aud moldl muulln, Moriising, Borin,
uul and Clrenlar le-sawing Nvllnn. lllA. Saw
Do Sl B aeels 2 T 2
o8, wr
ou:n nds of W workin, hoery. Catal ‘\:.::
and price lUats sent on applieation, Manufactory,
culrr. )lu- Warchouse, 107 Liburty ot, Now York.

JOR SA Ll"r—'l'lu- right to manufacture lll(l
Sall the Patont Stave llnlq Haakets (n the State
10, Pennaylvania, Now York d Dask
tected by namerous patenis issued to Hormee O,
and others. . l lml\\!ﬂ'k!l Ap

' I”r—;anouch
Bmms& GIRD[RS

HE Union Iron Mills, Pittaburgh, Pa.
The attention of Kngineers and Architeots 1s cailod
to our tnpraved Wreoaght-lran Beatis and Girders (pat
cnltdb la whioh the compound welds betweon the *‘-u

gos, which have proved <o objeationable In the
uM mmh uf mannfscturing, aro entirely avolded, we are
Kz md to furnish al Al Lenms ab fayorable as oan

ol

BIA CH l \' l" I{ Y FOR PRINTING OIL
;ur Du:v'“"l Paper and Cotton. The Patent (No, 106504)

Ver.

talned olsawhe soripily e by h
e hl on lr?m MIIL rf«'u‘. n::hr;':.

nlma.l K‘lA!l |'HllInAv Ilnmllyu..\ X

A MoxtTu to Lady Apents. Adid
‘125 MAII"AI nmuu’(n “nlm‘.'u?‘.\:z:.l”

HEYSOLDN
Turbine Water
Wheels.

30 yenrs' cxperionce enahles me
Lo excol tn Geartng M1)is of al] kinds,
and fursishing (hem nllll bo-
oumlr-l Wower, Beleniifio pa
free 0. TALLOOT, W LI

e o Mnf c- Yora.

THE HYDRAUL VERNOR
gum IUWF to:l‘

condlllono 'MI&% 6 woat

mu«ne variations muu n-. entire ten sec

unl ln toil,

N 1
JUI.IK \ Troas., ';%’n"ill“’ >

An deutfche Crfinder.

Dicfe grofe und thitige Claffe unfrer Ves
vhlferung madien  wiv  befonders bamui
aufmertiom, daf unire Firma durd ihre Ser-
bindung mit Wajbington und den curopaijden
auptftidten, bejondere Borthoile jur Erlan.
gung von ine und audldndijden Patenten
bietet,

Qeder Crfinder, gleidviel weldier Nationali-
tit angehorig, ift dburd) die liberalen Patentges
feye der Bereinigten Staaten jum Patentiduy
filr Grfindbungen bereditigt. Unjre Firma ift
bexeit, geftilgt auf 26]irige Erfafrung, dentide
@rfinder jeder Beit 3u bevathen und 3u mEgigen
Preifen vajd) und piinttlid) Patente ju exlangen.

Die Dentide Section ift in den Hinden

fihiger deutider Jngemicurs, Teeidhe in ber
Office perfdntih mit Crfindern verfefren
werben.

Der , Scientife American™ wird in feinen
©palten  die bedeutendeven Criimdungen bes
fpredyen.

Correfpondeny erbeten und prompt beant.
wortet.  Pamphlete in dentider Spradye wers
den auf Beelangen franco jugefande.

Adreffive:
Wunn & go.,

witentific American” Putant Agentur,
87 Dast Now,
Now York City

Niagara Steam Pump.

CHAS. B. HARDICK,
= AM ., lhoulln. N. v.

Yorthe ('
! DROP PRESSES, u:'l‘,"r:.‘."f'?%"":?‘?
T TRACKLAYING.
THE ROADMASTER'S ASSISTANT

AND SECTIUN MASTER'S QUIDE.
A magual of reference for all concerned In the oon.

struotion or 1e| f ihe perss
n‘l mwlz .rn'un‘f, the vu:r“r'.’ Seremeriean
g n?l:': ltnr:lckwou-'mt :vﬁlh‘ung, ballasting u.-rkew 2
+ pos OF §1 1 twalve ooples, 10,
s 'MB.UtXD. © 34 AMnulM

I-Inuuy
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Scientific  American.

[SerTEMBER 6, 1873.

—

:i'h"’- NEC e

ATPertsemimis weil M adenctiod on 1A page of (he rate o
8100 rer Pre or cach miertion. Angravage wa
Ansd atrertisemints of the parse rate per Bne by mear
urersent, @ the detter-proat,

NILESTOOL WOR l\q

HAMILTON, 01110,

’.'m.u[ [VIPRY [usaoATu[) &, Cna

 SILICATE OF SODA.

Gln
l ‘J w. Ylmlllf‘l\‘.\\t-rl( a.u fulu"l N. Y.

HOTO-ENGRAVING TR

62 Courtlandt Streot,

1 S Bongrs Pt
RTEES e §
RELIEF

!‘or Newspaper, Dook
Snm! In very h-nl hyln
N

- —————

astrationx

wnl FMW'. from alt
 Bninixar Dy, Proro.

ing surfece an semonih v
<ol engruvings, ¥
A¥on ond vhary en vilher v
e type o wood cuts cun be i

f:r Ussshiterery’ Catalagues & Specldy.

Cirvalary Fron. ook of Specimens 0\!\.‘
The * S lrullnr \luvm an ' u’rn unr [ll\l('l

DOUBLE ACTING
BUCKET-PLUNGER

SteamPumps

ALWAYS RELIABLE,
VALLEY MACHINE COMPANY,
Easthnmpton, Muss.

THE

SCIENCE RECORD

FOR

1873.

A Com=snarum ot the Scientific Progress and Discove
ries of the ) ear. Hlutnu-d with
over 1 Figravags. &0 pages.
octavo. Price. 82
'I‘HIS NEW AND
splendid book embraces
the most Interesting Facts
and Discoverics In the vari-
ous Arts and Sclences that
have transpired during the
preceding year exhibiting in
one view the General Prog-
1e8s of the Worh! In lhc fol-
lowiss Depart
L—CHE Hl\]’!.\ A\U MET-
ALLUBGY.
.—\'LLLL NICS AND EN.
GINEERING.
E ll‘

~Embra
cing New and Useful In
ventlons and Discoveries
relating to THE ARTS:
5.~BOTANY AND HORTI-
JULTURE.,
§~AGRICULTURE.
y=RURAL AND HOUUSE
II()L[) ECOSOMY,
S ~MATERIA MEDIC
lllrf.li;\PhlJTlL's. ll)

Gl

1~NATURAL HISTORY
AND Z0O0LOGY,

0 & 1. ~\ll'.rlv<>lll)l Uh\
TERRESTRI \l. PHYS
IUs, GEOGHRAPHY.

~GEOLUGY ANU MINEMALUGY.

IL~ASTHONOMY

H.—-pluuRArsy.

Evety persot whe desires 10 be well informed concern.
og the ress of Lthe Aris and Sciences thould have »
copy of acll:lf'l Heconn ron IN70, It I & most 1a
terestiog aud valuable Hook, and shoald have s place In
every Lousehold, i every Livrary,

ruu.()cnm Hauusomely Dound. Over |5 Ea-

gravings. Price, 81,

Sent by uafl to ail parts of the country, on receip. ot
the price. A Ubersl dscoust Lo the trade and Lo a0

vassers. Foresale st all the priscipel Booketores

MUSNN & (0, PupLisnERs,
37 Park Row, New York Clty.

TR SCIENTIFIO ANMERIUAN will bo sent ore yrar
snd one copy of SCIENCE RECORD FOR 173, ou
receipt of M.

SOrEse RE' ORD FOR nntform with the
Above  Price 8=, 1ihesry b n'.':’f} rg

SILICATE OF SODA.

L. & J. "nlf"‘l’“\\l-’l' BCe'arit X, Y,

JRINTED AT 'l"lll INDE I’l NDENT

Fress Boowms, 19,31, and 2 lose Steeet Y., with

Cent Cut Tuk, from G, 1, MORKILL'S, 10 ‘Wadulog-
llm nlrro! Bouun. M-u

W LEN TU IN Ko ne 0 o .
ch(lﬂl( ml;u“{_"" wnll,:ln“:l‘ll:';h‘;":’: n.“ﬁ!.

Pasa Thls By If you are & fool or & lunatic;

bt I you are sane, And wish 1o
» lln-u or womsh,) get s postal card xow

3 s
‘“ﬂ’" 890 8 Week, s Lazy rdors

THE BEST OILS ARE THE CHEAPEST IN THE LONG RUN

Al “ho try E. M, KELLOGG s ENGINE and SPINDLE OLLS .\rlln.wlrdu- the Fa

T™Ther » ally good subatitotes for vure Sporm and Tallaw Olls, are as free from eam or ofenslve odor, .a h-q‘
P Y ndnre as coln u-npunn-e ax beat Winter Roarm (1), while uuvlnecon-lq»"m. Ty

E. L Kellogg's Extra Spimdte OF) ... D K Extra Signal Of) os ll Ll
En s Ko, 1 Saindle OI1 Rlgnal (W1, 1.
£ 1. Kellogg™s Solndle 0N ....... 5 ¥ Sperm Engine (11 1»
E Il Kelloge's Evten Engtoe O L. ..., woan TRIEN Bperm Salndie OF) 113
E. ML Kelloge's Engine OU > ecissnaves 301 B I Tallow Envine O . 10
E. 1, Kelogy's Extra Cylloder Of) « IBIEH ).rw:‘v s Tallow Sbladle Of) ~ 1.08

Manufactured only by K, 0L KELLOGO, No. 17 Cedar Street, Xew York

r.s -hnnl | partios desiee fower priced goods, wo oan furnish as low as the lowest and as R004 for the prlcﬂ
K

charged, -
PRICE LU'BRI A'I‘ORS
l REYFUS' transparent Selfact
Ing Of'ers, for al) sorts of Machinery
and Shalting, are v-ll.hlr In -Il AEARODS,
sAving Th—98 ner ernt LF-ACT.
ING LUBRIC .\'r(m '--' 'y"m"' \o
Anw sdopted by aver 190 L I In the 1.8,
and by hundreds of stationary sngines,
NATIAN & DREYFUS, 108 Liborty st N.Y,

lll DUCED.

EACH'S Scroll Sawing Machines.—( Thoap
et and beat I use. For [lastrated ( llllrr‘nf and
Price List, send to 1L LLBEACTL 0 Falton 8t N, ¥

Working Models

Apd l"wumrnul “lfhln'vx Mol-l or Wood mmu o
ordor by EHNEIL, 62 Contor -l wN \‘.

PORTLAND CEMENT,

Tul‘hlne walgr W]]BB] From the best London \Innufnrlurrn For ulnh

AMES BIRAND, 88 OISt . ¥
Fiaxs recontly been tmpeoved and sub A Practioal Treatise oo Cament Iumlmnl for ® cents
Jected to thoroughb teats by James s
Emerson, | Iulyuk‘e Taes,, :lumlnl RON PL ANERS EN“'A\E l:AT“E
tigher avorage results than any Tur Drille, and other Mu:hlnml Tonl- of suparior lmn'
blnr Whrel over known, A follre | (ty, on haod, and Onlehiug. l’m ale lr M
g 1 obtained of STOUT | tion and Prive address SEW HAVEN MAN'IIVMJTUR
1 Lﬂ N\MI’LK l)nyl(m Ohhl ING OO, \qw fiaven, Conn,

J:JET005 |
FREE JL AR

AMERICAN

N Y. PLASTER WORKS,

\\’UF\(‘TURFRS of Calcined and Land Plaster, \inrhho Dust, Terra Alba, &c. &e, Our
Dovnte ExTua Plaster Is umurnau«l Evory Darrol warrante
)ur Quarries are In Nova Scotia. WORKS, 460, m & 17 CHERRY STREET, NKW YORK,

REYNOLDS & CO. WIRE ROPE.

e JOHN A. ROEBLING'SSONS

' Serews & Bolts OR lnc'l't‘x’x'f«f‘é’l'::&.bundin,{)sm&mqmng
For Machloery of every variety, erricks &

ridges, Ferries, Stays, or Guys on ranes,

ALSD & n(l' N:-pel r‘h.h Lonllso( C‘o [ui\: I:I‘d lzn. Lllch'ln=n

Bridgo nnd Root Bolrs. onduciers of Copper, J’“' attention ghen Lo holn

ng mpn of nll klm A for Minesand Elevators  Apply for

STEEL & IRON BET SCREWS Nrm:‘v. # col nr o}hla,n ln(o'nm‘vulon " g h)A.
< osriphlet on Transmisslion of Power by Wire Ropes.

o ﬂ:‘:ll:gu.‘l\x:.:ﬁ:'(n:::'ml\b?g:l:: lare stock constautly o hand at New York Warehouse

No. 145 East St., New Haven, Conn | —— — SoulieTabocty KNGS

Machino’st’ Tools, | el L

AU (L Bo;,r CUTTER‘

LUCIUS W. POND MANUFACTURER | fyvirdyir i/ L

roeAtir, Mass,
\Warerooms. NUImny Stroct, New ¥ . HOWARD IRON WORKS, BUFFALO.N. Y

As G BBINS Agent.
AGE\Tb WANTED—Anybody ean mak

SEELERREET

THE STANDARD MAKE!

¥~ Emery Wheels and Emery Grinding Machinery.
T adn

1t pa First class articles (or Office and House
0id use fanufacturer's [;ﬂtrn. and enormous (ronu
Adirass, for clrcuhr.JAS 1. WHITE. Newark, N. J, HE TANITE CO., Strondsburg, Pa.

., V o
o o ¥

rvmun. Adveromne  Amens. Anarrs
oy v ol

'l'llllﬁl! ,I'I.Y roortno.

Une Te
A good mlulv woll reo s and puluhlalor
elther steen or AL roofs, Mn J Hrounlar
ples, MICA ROOFING Ca., 7 Matdon l.-nn.lln

SILICATE OF SODA.

l‘l l)o'é (()ﬂl.lllﬂl & CO.. NONTON, MASS,

THE
LATEST IMPROVEMENT
IN

LUBRICATORS

™ EDLF- VAI.VF. OIL FEE lll for
ve and Siationsry Englnes has
great success, Mastor tmmn
furnistied with Sample Caps by
addressing

CINCINNATI DRARS WONRKSH.

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY
SATIN WOOD HUNGARIAN ASH, AND
ALL KINDS OF WOODS,
1¥ LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & €O,
M nu! Yard, 156 Lo 90C Lowia 8., eo R RN Y

Urioers an-u promptly wod Fﬂln(dl execoted,
Encluu -umn lur (.Al-lopu and Frice List,

AT

et
Qe

HAMPION SPRING MATTRESS—The
J Istest and best improvemeni. Do you lunl a
hiealthy and comlortable bed” Hern It e, "The softest
caniest, cl.ngcn moxt pnpuhr. and mmblc Spring ted
In market ,“ eading dealers, No stoek come
plete without It, 'hull rnmoowd of tenacions tem-
pl-rnd ateel -pnn A0 un u:d tust the bressure [ equally
Illl( buted. y maved or carried about the house.
n be lifted lurm-l. or rolled up like « blanket. Both
68 ml{Ko- - N0 rwme, RO WoOdes s, B straps. Msy
be usea on Boor without bedstead. Xo ander bed re-
quired, Needs only half thickness of halr matcress. The
regular alze double bed, | N, Sin. ov § M., contalns M9
seel uphomcry springes and weigas only thirty
1ba.  Mote sprinigs tor your money 'n this bed rhian 1o any
other, Warranted nofseless, Any sizes made to order
Send for pistorial clrculsr. Rotail price of dpnble b

B. F. STURTEVANT.

PATENTEE AND SOLE MANUFACTURER OF

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON MASS.
SEND FOR CATALOGUE . ILLUSTRATED WITH % O ENGRAVINGS.

MORRIS, TASKER & CO.,

1,000 IN USE,

MANUFACTUKEKS OF P
AWERICAN CEARCOAL (RON 300"',:";“‘\‘,"":"

New Y

Boiler Tubes.

WROUSHT-IRON TUBES :
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

EFSteam and Gwa Fuun Supplies, Machinery for
Cosl Gas Works, &c. &e.

NO, 15 GOLD ST., NEW YORK.

-

r
.

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.§

HAMILTON.OHIDO,

1y | ron wito tuil yacuum without Afr Pumn, Please call a
Clrculars sebt ¢t

MIl Pieks, Water Wheels, 1™ nu- prdd nrlng.-p
adapted to four lnl\ln ‘41 nd {0 f e alopu
T. NOVE & BON, llnﬂ.ln N. Y.

BUILDING PAPER!

For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. send for Samples
sad ¢ uwul;r- to ll ) Harx &k Co., %6 & 88 )." Place, N. Y., or liock Rives Parea Co,, ( Lha. >

the Company’s office, Buffalo, N, Y.
any address,

PATTERNS & TOOLS FOR S )R SALE

The Bardon Iron Works (Hubbard & Whittaker) offe
'or *ale thelr larg
all kinds of Kug

© ANERICAY SA G0,

NO | FB]‘FY St NBW Yﬂl‘k 57"’?"":"'\?'."‘}’;_’ji{:;‘ ,;‘_!r:’.g;:;,‘.‘l",'r,:.,L'.‘.::;."';.'::::
Movable-Toothed Circular Saws | pioc 1y
PLRFORATED CROSS-CUT,

AND

SOL ll) SAWS

IVENSN & llll"ﬂl( ENS PATENT

-

Planers, Sh ¢
BARD & W ITT l\l.ll.
Fromt & I'x:n rl Stw., Brooklyn, N, ¥

BEEA Ponyanre Tases Co,, 7, Lovis, Mo,

l'A\) \"u“lnmhrl l(

ld VS s‘wou

AL

1104

‘}I[-l

JOYE'S MILL FURNISHING WOKKS ANSOM RYPHON CONDENSER pe rloot
are the largest In the Unlird Fiates. They ke and malntalns yacuum ou Steatmn Engines at cost of
Burr Milistones, Fortable Mille, ¥ au' Machines, l' e, | one per cent (ts value. and by 1ta use Vacoum Mans ar

tock of valuab e patterns, Including
nd Pusips ; Palley, Fly, Band, Gear
gar Mills, Frielon Calender, Fric

|«-1 lum- Prills,

The Pulsometer or Magic Pump.

M0, Shipped, by sogle bed or uun Ity, to all {:"'
the warld, Libeo) discount to the trade. Agen
. F.CLBEACH & CO. Masers, m Chambers ¥t.. eor.
Chureh New York.

FBUILDERS e A
i HOUSTON'S PATENT
TURBINE WATER WHEEL

Simp'--+, Strougest, Cheapest, Hest.

In the test at Holyoke, in
1572 lhz Houstos gave the
highest percentage ever
shown Iz s rrlubk test ud

pn‘rlka)lnllhum‘hrn
demonstmting it soperior-
Ity over sll others. Emer
*on’s full report furnished on
uppllu(luu Send for Circa.

)lEnllllLL kS !'!IOL"TO‘
I\chm,Wbcom

B BLAlSDELL L0

Patent .IA),rnll Pres;'e; Iwith Quick
Return Motion,

1a the Market, nlse other \lnchlnlu Tools.

yor CurTs.
o WOROESTER, MASS.

v
t
0

Wond \\'nrkr
U"h”""'wnlnlilnu f ht llorln. Machines
[ L . un-nov 10
MeBETH, DENTE! A)L\

N A
f‘.IE A
) ST - N
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