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IMPROVED DROP HAMMER,

A volume might be written upon the hammer and (ts uses.
The historian, if adhering to the Soriptural tradition, would
doubtloss begin with the labors of Tubal Cain, in the days
before the flood; or, if Inclined to Darwinlem, with the pro.
bable efforts of our simian ancestors to break the thick en-
velope of the cocon-
nut by pounding it
with stones in order
to reach the food
within; or, if non.
committal to either
belief, his opening
sentences would tell
of the stons imple-
ments of the cave
dwollers (inhabitants
of the world ages
ago) which now are
found mingled with
the bones of strange
creatures long since
pusged from the face
of the earth. Tracing
the history of the
hammer from the
rude pestle of the bar-
barian, through the
ages of stone and
ron, up to the pre.
pent day, he would
find its use o neces-
sity in evary trade,
its forms of infinite
wvariety, extending
from the tiny imple-
ment of the jeweler,
burely n fraction of
an ounce in weight,
to the colossal mass
of a hundred tuns of
solid metal, deliver-
ing its blows with al-
most terrific might.

It is to the worker
n metals that the
hammer is the most
important of tools,
and it may be inte- -
resting, especially in -
connection with the °
subject of this arti- -
cle, briefly to note the
adaptations of the
implement to meet
the requirements of —
the forge. Thehand
sledge, swung by the
powerful arms of the
smith, no longer able
to cope with the in.
creasing size of the
work to be fashioned,
gave place to the ap-
paratus driven by ma-
chinery,

The most ancient
form of forge ham-
mer is probably the
tennant helve, known
in France na the mar-
teau frontal, s Leavy mass of cast iron, lifted by projecting
arms fixed v o cam ring and falling through a certain space
by its owngravity. Then eamo the tilt hammoer, which, in.
stead of belog raised at the front end, was depressed by n
eam ring from a part projecting behind, Another improve.
ment on the original tennant helve was to 1ift the helve be-
tween the hend of the hammer and the pivots on which it
works., The last innovation, and the one which han re-
mained lopgest in use, Is the belly helve, which is raised un.
der the bottom part of the helve by means of a bray, which
could be lengthened or shortened according to the nize of the
plece to be acted upon, After all appeared the steam ham.
wers in thelr various forms, possessing capabilities to
the future extent of which no limit cun be set,  With those,
bhowever, wo have not now to deal: for it is our object, at
presunt, to refer slmply to efforis made to drive bammers in
connection with motors, and not by the direct application of
the source of power to the implemonts themselves. While
the steam hammer is gusceptible 10 a great varlety of uses,
thero aro clrcumstances under which s device of the first
mentioned cluss may serve cortaln purposes with even bettor

results, while in other respects the Iatter may be sufficiently | steam hsmmer, and indeed in many now employed, seem

efficient to meet all requirements, As a particular instance
of this, we take occaslon, in the following description, to di.
rect attention to & new muachine for the making of forgings
by a single blow, by forcing the metal into suitable dies.
Hammers, both hand and power, have been always used for

MERRILL'S IMPROVED DROP HAMMER.

thus molding plates of metal, and one of the best known
mechanical forms is the Oliver, an apparatus governed by
the action of a gpring pole controlled by the foot of the work.
man, The dificaltios, however, with tlLe large majority of
the old Imploments In uge preceding the introduction of the

to be loss of power by gearing, trouble in regulsting pressure
or adapting it to work required,and the fact that the head,
moving as it does in the arc of a circle, does not, on thick
metal, strike a direct blow.

A glancest the engraving of the machine herewith pre-
gented will at once de-
monstrate that two of
the disadvantages above
cited are absent, name-
ly, the complicated
gearing and the indi-
rect stroke ;and the fol-
lowing explanation will
show that the force and
extent of the blow can
be governed with the
utmost certainty and
eage.

The heavy hammer
head, which is con-
structed to weigh from
300 to 1,800 1bs., travels
between two uprights
and to it is attached a
board of white oak or
other suitable wood,
which puasses between
two smooth friction
rolls located in the up-
per portion of the ma-
chine. These rolls re.
volve in opposite direc-
tions, and each is dri-
ven by a separate pul-
ley from one driving
shaft, with cross and
open belts, When they
are closed together and
pressed aguinst the
board, their friction up-
on each side of the lat-
ter raises it, and thus
elevates the hammer;
then, when the rolls
are separated, the head
is free to fall by its own
gravity. The mechan.
sm by which the ope-
ration is effected will
be understocd from the
sectional view, Fig. 2,
in which A A are the
rolls, and B the board
between them.

The shaft,upon which
the front roll is keyed,
rans  in excentrie
sleeves, one of which
is shown at C, which
are placed in stationary
boxes. Hencs, when
these gleeves are rota-
ted a small portion of
a circle, the front roll
is moved nearer to or
further from the rear
roll. To the arms of
the sleeves is attackel
a drop rod, D, which
connects with a lever,
and the Iatter with a treadle. We will supgose the hammer
to bo at the upper portion of the frame and to rest upon the
Intch shown at the right, This lateh, it will be seen, is ad-
justable, and may be pivoted at any elevation, and is con-
nectod with the treadle bar. When the workman pProsscs
the treadle down with his foot, he raises the drop bar, D, and,
s is evident, at the same time pulls back the latch. Raisiog
the drop bar causes s separation of the rolls; and the latch
also being removed, the hammer, being unsupported, falls,
At that instant, the blow being delivered, the operator re-
moves his foot from the treadle, the drop rod then falls, and
the eccentrio sleeve turning the front roll, aided by the pull
of the belt, is forced sgainst the board, raising the hammer
up again, If it bo desired to give a series of heavy blows,
the lateh is thrown back out of operation and the hammer
allowed to rige until it strikes a projection upon the drop
rod; this it Impinges against and rises, and #o 1ifta the rod,
causing, a8 wo have shown, & separation of the rolls. The
position of the projection on the drop rod is such that the
Inttor will be lifted by the upper surface of the hend when
the hummer rests upon the latch, o that the machine may

e gt -




TR 53 e i A

o o

aft thus set, the rolla not griping the board until the rod
s lifted by the treadls, The hiammer, as & moment's consid-

R ‘gﬁg@nml“‘, follows the motion of the foot, and blows

of any degree of shortness or lightness may be delivered. It
may be instantly arrested at any point of its stroke, by sim-
ply removing the foot from the treadle, and thus caused to
rise without delivering its blow. Ina word, the machine is
‘under complete control of the operator and is managed with
perfect facility. In order to compensate for the gradual
wearing down of the plank, the movable box, in which the
rear friction pulley has its bearing, is provided with two
gorew bolts, as shown to the right of Fig. 9. The upper of
these bolts extends through the box, but the lower one, only
1o its outer side. After loosening the upper serew bolt, the
lower one can be turned in, thus pushing the box closer up
to the board. Then, by tightening the upper bolt again, the
box is rigidly secured in place.

As we stated in the outset, although the apparatus is ex-
cellently suitable for any variety of forging,it is cspecially
adapted, by reason of its quick sharp blow aud the means
provided of instantly catching the hammer and preventing
rebound, for the making of drop forgings. The articles
which can thus be formed by the aid of dies are remnrkably
numerous; and when this simple and quick mode of produc-
ing them is considered in connection with the labor of cast-
ing or cutting them from the metal, the economy is obyvious,
Numbers of articles, such as wrenches, scissors, sot screws,
rings, bolts, hooks,and small portions of machinery, are thus
instantly and accurately stamped out, requiring but a little
finishing to complete them. The metal is heated and placed
in the lower die,but nof in such a quantity as to fill the same.
As the drop falls, the blow forces the material into all the
recesses of the mold, of which the exact shape is reproduced.
We would remark here that it is quite common to place the
hot metal above the die and drive it down,doubling it up, so
to speak. The result of this is that the air in the die is tre-
mendously compressed and forces its way out, scoring the
cast steel of the Iatter almost as sharply as if done with a
file, Again,but a single blow should be delivered, ns the firat
siroke usually spreads out a thin sheet of metal, on the sur-
face of the die, which rapidly cools. If this be struck by
the hammer, not only will the forging be thrown out of
shape, but the die itself is liable to injury.

The uees to which this invention may be put need no fur-
ther explanation, as to the practical mechanic its advantages
will be clearly apparent, Its operation is simple and within
the comprehension of the most ordinary workman, and the
materials used are strong and durable. A board will last
several months and may be readily replaced at trifling ex-
pense. The manufacturer informs us that a large demand
for the machine has already sprung up. The Prussian gov-
ernment, through Messrs, Pratt and Whitney, have already
ordered thirty machines, and others have been shipped di-
rectly to the Spanish and Turkish governments; the Bald-
win Locomotive Works employ five, and the Providence Tool
Company twenty-five, while some 180 hammers have been in
all made during the past two years. For further particulars
address Messrs. Charles Merrill & Sons,No. 556 Grand street,
New York city.
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BOILER EXPLOSIONS NO MYSTERY,

We had the pleasure, recenily, of listening to a lecture by
Mr. McMurtrie on the subject of steam boiler explosions,
delivered befors the Polytechnic Club of the American In.
stitute,

The spenker Is 8 well known citizen of Boston, an engineer
by profession, and formerly of the United States Naval En
gieer Corps. He is one of the working friends of the Massa-

Scientific dmerican,

chusetts Institute of Technology, and is considered, by the
members of his profession, to be one of its ablest reprdsenta-
tives.

The lecturer gave a guccinet and very intelligent account
of the principal of the many known cauges of explosions,
ghowing that they were all very simple and very easily un-
derstood, and that the mystery of steam boiler explosions
arose merely from a difficulty in determining,from the scanty
and usunlly conflicting evidence presented, to which of the
kuown causes the disaster should be ascribed, rather than
from the existence of any mystery inthe nature of the cause
itgelf.

It was stated that, out of thousands of cases of explosions
which had been examined by experts, but a limited number,
which might be counted on the ends of the fingers, were
still involved in uncertainty as to causge; and even in these
cases, the evident difficulty was insufficiency of testimony,

Neglect of boilers which required repair, ignorance of the
proper methods of mansgement, defective safety valves and
other appurtenances, and the innumerable other causes
arising from gross faults in those Laving boilers in charge,
were shown to be invariably chargeable with the terrible loss
of life and property annually produced by explosions.

The character of these several classes of defects in the
boilers themselves, and in their management, was plainly
shown to be easily comprehended by average intelligence,
and the fact was impressed upon the audience that in no
case was the phenomenon involved in mystery. In every
example, where it had been possible to obtain reliable evi-
dence, it had been found that the cause was readily ascer-
tainable; and it was also found that the cause, when deter-
mined, was perfectly simple and readily comprehended by
any well informed person.

It was shown that, in all cagses where there exi any
apparent mystery, it had been found that evidence lack-
ing, and that, were the disaster due to well known causes, no
relinble testimony was obtainable to reveal it. .

It was therefore concluded that,whenever one of these sad
‘“accidents ”’ occurs, it is the duty of those charged with its
investigation to take the fact to be prima facie evidence of
the criminality of some one, and to devote their attention to
the detection of the criminal.

If there appears to exist no evidence revealing wrong
doing, and although the testimony presented may seem to
preclude the assignment of any known and probable cause,it
is still to be concluded that the mystery does not attach to
the cause of the accident itself, but to those causes which
conspires to hide its origin. The greatest apparent mys-
teries are often found, after long and almost discouraging in-
vestigation, to be explanable by absurdly simple trains of
circumstances. J
The lecture occupied an hour in its delivery and was list-
ened to by the crowded audience with a degree of attention
which showed very plainly that the subject was one of pub-
lic interest.

In the discussion which followed, Mr. Montgomery, the
well known engineer and inventor,referred to the phenomena
of electrical action, of “furrowing” or “ grooving " and the
formation of “mysterious” cyclones within the boiler by the
opening of the safety valves,and presented them as examples
of still unexplained mysteries.

Other gentlemen insisted that the distinction between the
bursting and the explosion of steam boilers had been over-
looked, and urged that the latter was produced by some still
unknown cause, since no known phenomenen could possibly
be the cause of such tremendous violence as frequently
characierized explosions.

The chairman called up Professor Thurston, who was
present, and,complying with the request, the Iatter explained
the several apparent mysteries. Electrical action was con-
sidered to be & canse of some cases of exceptionally rapid
corrogion, and to act in & greater or less degree in all cases.
It was stated that the slightest difference, whether chemical
or physical, between different parts of the boiler, canses the
formation of what electricians call “local circuits” and the
acceleration of oxidation. It is even supposed that all corro-
sion is due to electrical action, and the less rapid oxidation
(which is noticed when surfaces nre most perfectly uniform
in character, as, for example, when zinc is amalgamated) is
gimply & consequence of the reduction of voltaic action by
lessening the number and the intensity of action of local
circuits.

Furrowing and grooving, which occur so frequently and
to 8o serious an extent along the laps, and adjacent to lines
of exceptional gtiffness throughout the shell of locomotive
and other boilers, was shown to be the evident result of long
continued and frequently repested bending (along lines of

: | weakness where the action is concentrated by the stiffness of
> | the adjacent seam), this change of form belng a consequence

of the continually occurring variations of pressure and tem-
perature of steam snd changes in the water level, which
naturally produce considerable alteration in the shape of so
flexible & structure as a boiler shell of quarter or three elghths
mwetal, loaded with tuns of water and subjected to variations
of internal pressure amounting to hundreds of tuos.

A statement of the almost obvious, yet seldom recogniszed,
fact that steam, issuing from an open safoty valve, possos
ses ten times the velocity of the heaviest hurricanes known
among the West Indies or in the Chinese seas, and that the
pressure of the wind in & real cyclone is but a fraction of a
pound per square inch showed that cyclones ina bollor,when

the safety wvalves were raised, were not to be eatalogued
among the mysteries of steam boilers, and that the ** entraln-
ment " of mingled steam and water, or “ priming,” oven to

the extent of emptying the boiler, were no more mysterious

than the bolling over of & tea kettle,

3

The apparently mysterious phenomenon which the
call a “detonating explosion,” with its fenrful powe
disastrous affects, was shown to be perfectly f
mystery by a simple calculation of the amonnt of ene;
up in the steam boiler which wan exploded by Mr.F, B,
at Sandy Hook, Had it all been expended in ralsing t
boiler directly upward, without waste In other directions, il
confined force would have raised the muss to the treme
hight of five miles, The mystery, if any existe, is thers.
fore that such explosions are not usually far more terribly
than they actually are. ey

Finally, n short explanation was given of the nature of
the ““internal strain,” as it is called, which is so common s
cause of wenknoss in large masses of cast iron, and which
seriously affects large pleces of steel, and even of malleably
iron. The bearing of the recent discoveries and iu'vqlﬁ'éi-
tions of the speaker upon the existing theory of rupture way
briefly given, and the conclusion was drawn that the greatest
care ghould be taken to select the purest and most ductils
irons, wherever changes of form and dimensions, such as had
been described, were to be met. 'Wo have obtained & short
description of the process of rupture, i it was given by the
speaker, and give it to our readers in unother column in hig
own words, .

The last speaker, in commencing, stated that, although it

still remained uncertain how far some causes, which were
suspected to operate in exceptional cages, were to be credited
with the production of observed facts, he was inclined to
clags all causes thus: First, ignorance; second, carelessness;
third, utter recklessness; and the readers of the Screxrierc
AMERICAN who have followed the many discussions of such
cases which have appeared in our columns will be very apt
to accept this classification. \
Such discussions as that above described cannot fail to do
much good ; and it is to be hoped that they will aid in educat-
ing the public so effectively that coroners’ juries will becoms
convinced that verdicts of ‘“no one to blame,” “‘ unknown
cause,” and similar expressions of ignorance, will only ex.
hibit their own neglect of duty or lack of intelligence,
Our neighbors of the Zrbune should secure such lectures
as the above for their ““ extras.” They would be hardly less
interesting, and would be even more useful to the world,
than the more brilliant but less practical essays which are go
eagerly seized upon to fill those pages.

THE HUDSON RIVER AND LAXE CHAMPLAIN SHIP
CANAL,

On another page of this issue will be found a description,
illustrated by a map, explaining the scheme now before the
Legislature of New York, for the construction of 2 navigable
water way between Troy and Lake Champlain. The work,
it will be seen, includes the deepening of the Hudson River
from Troy to Fort Edward, and the excavation of a capal
from the latter point to White Hall on the lake, the entire
length of the improvement being but sixty-three and three
tenths miles, The advantages to be gained by the work are
of such immense importance that its cost is rendered a mat-
ter almost insignificant. By an outlay of a sum which at
the highest is estimated at $10,000,000, water communication
from the Missouri and Mississippi rivers, and from all the
ports and navigable inlets of the great lnkes, to tide waterat
the cities of Troy, Albany, and New York, for vessels of a
burden up to 2,000 tuns,is to be secured.

In view of the strenuons endeavors which are being made
by Boston, Philadelphia, and other cities of the Atlantic sea
board to bring to their markets the enormous commerce of
the West and Northwest, the necessity which exists for the
people of New York,and more especially of the metropolis,to
put forth counter efforts to maintain the most feasible high-
ways through their own State is becoming more and more
apparent. Boston, by her recent railroad connections, claims
to have gained, over the Erie canal, six days in time from
Chicago and fifty per cent of transportation ; while it is a fact
that the grain receipts of the city have trebled duriog the
past threo years, Burlington within ten years has risen to 8
position to rival Albany in her great lumber trade. On the
other hand, the Controller of this State in a late report shows
that Now York does not keep puce with the commerce of
the West,and that the ratio of increase of tunnage is far from
what it should be.

We need not refer to the high cost of transportation of
western produce per railroad, or the immense waste of crops,
which has taken place during several years past, owing to
the inability of the present facilities to carry off the excess.
No facts, we belleve, are more generally understood. Hence
it is certain that,not as a rival, but as an addition, to the Erle
cansl and other great highways now taxed beyond their limit,
pome other grand outlet must be opened. We cannot have
too many such and that their construction will bs forced by
the constantly incressing smount of western productions
which must find markets in the East,we believe to be only &
question of timo: while the State first in the field to offer
the best facilities will find,in the great consequent sugmenta-
tion of its commerce and revenues, the richest rewards for
ity enterprize.

The work contemplated, in the bill before the Legislature,
is nothing,either in point of labor, time, and expense, beside
the construction of the Erie canal. It could be entirely com-
pleted, it is stated, within four years; and estimating the trans.
portation carried over it for the next twenty years at five
million tuns per annum, & toll of forty cents per tun would
within a decade repay its entire cost. The latter is within
the means of many individual citizens of the State,and when
distributed by taxation would be scarcely felt. It is small
enough for the merchants of New York city to raise it by

subscription, s project which appears worthy of considers-
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on, If another sesslon of the Legialature pass by and uno pro
vislon be made for initisting operations,

We would bespeak for the dotails of the plan, which we
take from the able speech of Hon. Smith M, Weed, member
of assembly from Clinton county, N, Y., the careful exami-
nation of all our renders. It is cortaln that no great work of
internal lmprovement Is now contemplated which is of more
prossing importance, not merely to the metropolis or the
State of New York.but to the vast sectlon of the country
whoge commercinl needs it must so miterinlly meot,

CHAMELEONS,

There I8 a curious lttle lzard, the name of which is so
coupled with fable that many belleve It has never even ox-
isted. We mean the chameleon, which, though never seen
on this continent, abounds in the old world, It is generally
imagined that the reptile is capable of ohanging its color at
will to the brightest of ralnbow hues, and there is a wide
spread popular belief that it lives on air, both of which ideas,
though naturally arising from the poculinr appearance and
habits of the animal, are far from the trath, Some years
sinco, wo captured a pair of these Nsards among some ruing
in Anin Minor; and for the three months durlng which they
lived very comfortably in a wooden birdeage, we were on-
abled to study their strange poculinritios, and notably the
phenomens for which M. Paul Bert, & member of the
French Blological Society, has recently suggested some in.
toresting explanations, which to us seem more in nccordance
with appearances than any yot adduced. - The chameleon
measures from five to eight inches in length and has a
curious pyramidal shaped head, appurently separated from
the neck. Its body is short and thick and ends in a prehen.
site tall of medium length. The ears are concealed under
the skin, tho mouth is large, and the eyes, which are very
prominent and full, are closely covered by a clroular (lid in
which is a small round perforation just in front of the pupil.
T'he legs are long and slender, and terminate in a hand
formed of five toes, divided into two bundles so as to resem-
ble one broad finger and & thumb, By the nid of these mem-
bers, and by winding their tails around the branches, the
Hanrds climb about shrubs and trees in search of insects. Their
motions are, however, very slow, and their habits sluggish
in the extreme. They will cling to bars of their cages for days
at & time, giving not the slightest sign of life, except per-
haps the occasional twinkle of one eye. Handling them
does not seem to disturb their equanimity, as they rarely
struggle as long as they are permitted to cling to a finger,
while they are perfectly harmless.

The strange peculiarity of the animal, however, is its
faculty of changing its color, not in bright tints, but from a
pile gray to light green, yellow, brown, reddish and violet
shades, all, however, dusky and undecided. These changes
sometimes ocour very rapidly and are apparently provoked
by anger and fear, In handling the lizard, we have noticed
that, although it would, as we have already intimated, show
no symptom of uneasiness, the clear light tint which cov-
ered its whole body wonld give placs to dark brown blotches,
seme of which shaded curiously into black, resembling in
torm the spots of & leopard. The cause of the phenomenon
has gecerally been considered tobe soft granules, underthe
skin and of different colors, which are more or less extended
according to the quantity of blood which reaches them; but
the recent investigations of M. Bert show clearly that the
nervous system acts directly without the intermediation of
the blood. If the arteriesof a member be tied so that no
blood can pass, and the nerve affected, the colorations still
continue ; while on the other hand,if the nerve be destroyed,
the tissues assume a black tint from which they do not
change, Itis very probable that the nerves thus acting are
of the same order as the vaso-motors; for when the animal
is poisoned by curare, and the other nerves are consequently

in their functions, it at once becomes black. If the
sciatic nerve be electrified in a thickness at which the nerves
of color should exist, the muscles do not contract but the
tint of the member changes, proving that the current acts
separately on the color nerves. The action of the latter
also persists exactly as does that of the vaso-motors ip spite
of the curare poison. The microscope shows tubercles
beneath the skin, which become differently colored through
the singular bodies, of which they are composed, contracting
or expanding as governed by the nerves.

Another curious feature of the chameleon is the independ-
enceof its eyes. It moves them separately; and when the
animal sleeps, it seems as if but one half of it were awak-
ened at & time, Ifa light be placed before one eye, the half
of the corresponding side of the body becomes of a different
color from the other side; but the tint becomes uniform all
over when the light is carried before the other organ. It
would seem from this that the reptile has two distinct lu-
minous perceptions.

8o sluggish' s creature, it might be supposed, would be
hardly suited for catching insects, and such indeed would
be the case were chasing the latter the only way of entrap-
ping them. The chameleon, however,resorts to strategy, and
grabs its prey from a distance over which the unsuspecting
fly or bug hardly deems it possible that its enemy can reach.
The lzard's mode of seizing the insect Is not only peculiar
but also gives further proof of the dull nature of its percep-
tlon. It never uses but one eye, and, while its body is per-
foctly motionless, will follow the movements of its prey with
intense attention until it comes within about three inches of
its nose ; and then a will dart out, more like a streak
of pink lightning than anything else, strike the insect, and
‘earry it back into the mouth, This tongue, which is out of all
w-wm-bdtbm (sometimes twice its en-

e length), Is & bollow tube terminated by a fleshy knob

which hasa cup-like cavity on its anterior surface, always
covered with a viscid fluld, Tt shoots out a perfectly straight
rod, and strikes the insect with unerring accuracy.

M. Bert, who has dissected the operating mechapism, says
that the tongue Is squeezed out, just as a cherry stone can
be forced out by pressing the fruit between the fingers.
Strong bands of muscles, surronnding the tongue, serve to
apply the necessary pressure,

——— -
THE BEHAVIOR OF METALS UNDER BTRAIN,
NY PHOFESBOR N, N, TUUBSTON,

The realstance of metal to rupture Is dependent upon two
conditions : the first Is the magnitude of cohesive force; the
second is the homogeneousness of the material,

A metal iy homogeneous in composition when all portions
exhibit the pame chemical constitution; it is homogeneous
in structure when all parts exhibit the same arrangement of
particles; it is homogeneous as to strain when all portions ex-
Libit the same degree of what is called *“ internal strain.”

This internal strain i produced whenever particles are
given positions which are not those of eqailibrium, and,con-
sequently, such that they exert greater or lees force to
change thelr relations with surrounding molecules. The
character, and the oceasionully serious amount, of this kind
of strain is exhibited by the weakness of large musses of
metal, whether cast or forged,] which is =o frequently ob-
served. Every one who has seen much of large work has
known instances in which castings have cracked while cool-
ing in the mold, and every pattern maker and every molder
understands the necessity of making allowance for “ shrink,”
and the advisability of avoiding the combination of thick
with thin parts in the sams piece of casting.

In brass and bronze castings, the difficulty is less ihan
with cast iron, and in iron forgings the difficulty is still less.
This eondition does, however, sometimes exist to a serious
degree, even in wrought iron when worked in large masses;
and the steel rods, several inches in diameter, which it was
attempted to make gome time ago for one of our great
bridges, were found in some cases to possess but a fraction
of the strength, per square inch of section, which the same
metal exhibited when cut into small pieces.

It follows, therefore, that,to gecure the most reliable metal
for purposes of construction, uniformity in composition and
structure and freedom from liability to internal strain must
be secured, if possible, as well as high cohegive strength.

It is, however, usually impossible to avoid the presence of
internal strain, since artificially produced materials,like the
metals, cannot be given form except by external force. It
becomes important, therefore, to study the character, the
effects, and the means of relieving or avoiding internal
strain in order that we may know where to look for it, and
how to prevent difficulties consequent upon its existence.

The existence of internal strain in castings has been long
well known, and the large masses of cast iron frequently pro-
duced in every foundery are always either very slowly cooled
in order that uniform contraction and solidificstion through-
out shall prevent dangerous strain occurring,or they are care-
fully annealed, or they are artificially cooled—as in making
the Rodman gun, for example—in such & manuer that the
strain which may occur shall be of actual service by aiding
in resistance of external forces.

The extent to which wrought iron may be weakened by
internal strain, and the behavior of the various qualities as
affected by its presence have only recently attracted much at-
tention from engineers.

A somewbat extended experimental research, made by the
writer,has resulted in the discovery of some interesting facts
and leads to some useful deductions. The limits of a short
article like this forbid such an extended account of these in.
vestigations, ns is given at length in more purely technical
journals®; and & mere resumé of the work and of the conclu-
sions derived from it must satfice,

It was found that all metals exhibited the presence of
more or less of this cause of weakness, the harder varieties
being most seriously affected, and the ductile and soft kinds
showing it least. The same grade of metal was found to
contain an amount of internal strain, which varied according
to the treatment to which it had been subjected during, or
subsequent to, its manufacture.

The harder kinds of iron were capable of taking up addi.
tional strain when subjected to the process which produces
hardening in steel,and all grades were found to lose it by the
operation of annealing. The harder metals were found to be
more liable to injury, by reduction of their ultimate strongth
in consequenco of the presence of internal strain, than were
soft varieties,

It was found that internal strains could be modified by
external forces, and that this fact has a most important in.
fluence upon the behavior of the metals, and consequently,
upon their availability for purposes of construction.

It has already been stated in the SCIENTIFIC AMERICAN
that the discovery was some time ago made that a plece of
iron or steel, loft for some time under & load, acquired an
increased power of resisting further change of form¢. It has
become very evident, as further experiments have beon
made in studying this remarkable action, that this Is the
effect of the gradual relief of pre-existing internal strain, It
is unobservable in bodles free from such strain,and is noticed
in cases where internal strain exists, sometimes producing a
very large varlation of reslstance.

This rellef occurs by the ““flow " of particles, as it has
been called, a woll known property of solid bodies subjected

* See current volumes of Trans. Adm. Soc. €. B, and Journal Frankiin
Inatitute

M, Soc. O. K, Vol.ll,p, 80 Journal Praskiin fns,

tSee Trans, A
March 154, pp. 150, 181,

to great force, and which In best lllustrated by the process of
“wquirting " lead pipe, and less strikingly whenever metals
are worked in the rolls or under the hammer,

A plece of metal being placed under the action of external
force, some of its lines of particles are more strained than
others, and the mass does not reslst change of form or ulti-
mate fracture with its maximum power. Its forces are
overcome in detachments, Left under aload not capable of
breaking it, however, the particles are gradually shifted by
the applied foree and * flow " into new positions with s ra-
pidity which Is greater as the material s more ductile. The
available forces of colieslon are now combined, and, pulling
together, can offer more resistance than ot first,

After this fact had been discovered and its probable cause
had been ascertained, It was consldered very likely that the
converse might be true, and that rapid change of form and
sudden rupture might be less resisted than s slow action.
Experiment promptly proved the correctness of the conjec-
ture, and it was found that a very serions loss of resistsnce
frequently took place under such sudden strains as those
produced by blows. The second discovery, which had been
made by Kirkaldy* at an earlier date, although apparently
not necepted by the profession on sccount of the possible
action of inertin in his experiments, is even more Important
than the first, eince it shows that structures and machinery
exposed to shock arenot as safe ag they have been supposed,
although the first described effect of internal strain would
appear to produce an incresse of resistance to static forces,

Dead loads can therefors be sustained with greater safety
than had been previously supposed, while with live loads
the contrary is the fact.

It would seem that rapid change of form introduces inter-
nal strain more rapidly than it can be relieved, and thuos
weakens the me.al, while very slow alteration permits s
certain amount of *‘ flow” and relief of strain, and gives s
higher strength in consequence.

The effect of relief of internal straln was discoverad nearly
forty years ago by Professor Johnson, while conducting the
Franklin Institute experiments on the causes of boiler ex-
plogions, He does not, however, geem to have suspected
the cause, and speaks of the phenomenon as ‘‘anomalous.”
He relieved internal strain by what he called ‘‘thermo-
tension,” heating the metal to a high temperature, applying =
heavy load,and allowing it to cool under tension. He states
the amount at about 15 per cent for Salisbury iron, and 20
per cent for some specimens of Tredegar. It would appear
that we find here the secret of the exceptional behavior of
wrought iron, in exhibiting a gain of strength at high tem-
peratures.

From this fact, and from the experiments of the writer,
the inference has been drawn that, the more ductile the ma-
terial, the more readily and completely may internal strain
be relieved, and the safer is the material against shock.

I conclude also, that parts should always, if possible, be
80 proportioned that all parts sball stretch uniformly if liable
to uccidental injury, in order that the reduction of strength,
due to rapid distortion, may not weaken it on several lines of
strain successively, and produce rupture by thus taking the
parts at s disadvantage.

Where parts are lisble to injury by shock, they shounld
also be slightly thickened up near the part exposed to the
blow.

In selecting material for constructions peculiarly exposed
to injury by shock, we see that it is particularly necessary to
obtain pure and ductile iron.

For structures like steam boilers, which are continually
changing form with variations of temperature and pressure,
it is even more necessary to select the best of iron. |
STEVENS INSTITUTE OF TECHNOLOGY, March, 1874,
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SCIENTIFIC AND PRACTICAL INFORMATION.
RAISING WRECKS.

In raising sunken vessels, it has been common to use flexi-
ble airtight bags, which, when properly secured to the ves
sel, are inflated with air by pumps. A recent improvement,
by Mr, Sowerbutts, of England, consists in supplying acid
and alkali to the bags, which, on being mixed, generate car-
bonic scid within the bags and produce the necessary infla.
tion, no air pumping being necessary.

NEW APPARATUS FOR REGISTERING THE DIRECTION OF

CLOUDS.

M. de Parville proposes for this purpose a board some 12
inches long by 8 inches broad, fixed on & suitable support. A
square of unpolished glass,placed vertically,divides the plane
in two equal parts. The left hand side of the Iatter is cov-
ored with a mirror;on the right isa sheet of paper. As the
clouds pass above the horizontal glass, they are reflected ; and
at the same time the observer sees their images on the verti.
cal glass projected on the paper. It is only neceswary 1
trace their direction on the Iatter with a pencil. On the miz-
ror is engraved a compass card, which is also on
the paper, and a small magnetic needle ia suitably arranged
#0 s to ndjust the apparatus,

THE WASTE OF COTTON HEED,

Mr. Alkin, of SBouth Carolina, says that the loss by neg-
lecting to save cotton seed is immense; piles of seed are al-
lowed to decompose and’wasto at nearly svery gin houss,and
yot tho seed 1s a valuable manure. For cultivated crops, 80
bushels of cotton seed in the drill, or 50 bushels broadeast, to
the ncre will increase the crop considerably. Seed can be
rotted by composting it in alternate layers of leaves, straw,
and stable manure; 100 bushels of green cotton seed, mixed
in bulk with a tun of soluble phosphate and allowed to re.

main & fortnight, will make a capital compost for 10 acres of
any cultivated crop.

* ¥ Experimen (s Oa Strength of Iron and Steel.”
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THE LIGHTNING SCREW PLATE. apparent requirements of the animal. In order to pursue Hints on House Paporing,
The chief feature of the inyventlon represented In the an- | jts habite, it Is evident that sir-breathing appsratus must be | Thisis the season, among good housewlves, for cl
‘mnexed engravings, to which the reader’s attention may be | present in the organization, and such is the ease. Its gills | whitewashing, palnting, papering, and otherwise 7
first directed, Is that the die does its work in a single cut, | are & sort of porous lung, of very complicated construction, | the domicile, | .
thus forming the screw thread at once, instend of by several | having ramifieations which expand into cavities filled with | After the cleaning, whitewashing, and palutiog ia necom o S
trinls, as is the case with the lmplement in ordinary use. In|a coagulum, the function of which has not been definitely plished, comes the process of papering the walls; but the
order 1o compensate for wear, the die is capable of proper determined. first thing, frequently, to be dons I the removal of the o
adjustment, so that it is claimed to keep its size with nccura- ey paper. Todo this successfully, wet the wall
ey until used up, or pver & long period of constant employ- Inventors® Mistnkes, and, when well soaked, the old paper can be stripped ogm
ment.

Scienfific Qmerican,

- -

Inventors are too linble to think that upon the granting of | quickly. After the paper is romoved, wash the wall b“‘
The complote tool I represonted in Fig. 1. A is the die, | their patonts success is certain, which it would be if they |off all the particles of paper which may remain, and leave
which is socured In & suitable collet, B, which, in tarn, is [ would display as much business tact as they bave done|the walls till nearly dry before commencing to Isy the new

held by the wet screw, C, in the plate. A § inch die, that|inventive ability. Upon the granting of a patent the fnven- | paper. If the walls have been whitewashed instead of pa-

being the largest sixe, I ropresented as secured in the latter, | tor thinks his ““future made” and thereupon sits down, | pered, wash the walls with vinegar, which will make the
and below are shown the re. - paste nnd paper adhere more

mainipg six aises of dies with wecurely. A bench is

their corresponding  taps, made for messuring and cutting

M-i-ﬂ:&!‘v §. and § the paper, by placing boards of

inch, all of which are supplied euitable length across two flour

with the tool. barrels, The paper should be

In the sectional view, Fig. unrolled sud cut to proper

2, the construction of the die length and in sufficlont quanti-

aud its mode of adjustment ty to cover the room, bafore the

are depicted. D are taperhead- pusting process commences.

ed scrows, which spread the These sheets should be laid one

dle when driven in, while the over the other, to bs resdily at

porews, E, serve to close the haod when the paster is ready

parts of the latter together to begin work. The liability

from the sides, The taper of turuing the edges or dama-

screws govern the eize of the ging the paper will be greatly

cut; and after they are regula-

e obriated mbz :dopﬂng" t:;:
ted, the binding screws ho courae, ur pasts

the portions firmly in place. usual article for the purpose,
It is claimed that this in-

and rye flour is considered b-t-
vention will accomplish five

ter than wheat, us it has moze
times the work possible with adhesion. Mix the flour in eold
any other screw plate. The water thoroughly, by stirring,
threads are cut neatly and

until the paste has s thin creamy
gharpiy into the bolts, snd not, consistence, and then boil, when
as is frequently the case with

it will thicken, nccording to the
the common tocl, jammed out length of time it is submitted
of the iron so 8s to raise the

to the heat. If found 100 thick
threaded portion sbove the v

in cooling, add water
normal surface, thus impair- till the desired degree of thick

THE LIGHTNING SCREW PLATE.

S —

e

R T e

ing the accaracy and regularity of the operation. The dies

allow of nuts and bolts for different purposes being made to
fit together tightly or loosely, as desired. When worn out
they can be replaced, the plate and collets remaining good.
The articles threaded need not be matched and kept together,
as they nlways corregpond without being tried or fitted, The
collets holding the dies have guides, as shown at F, Fig, 2,
for starting bolts true, though, when it is desirable to cut
close under the heads of the latter, the face gide is used. The
degign of the plate combines ample strength with remarka-
ble lightness ; and in quality, style, and finish, the device ap-
pears tobe an excellent tool.

For further particnlars address Messrs. Wiley & Russell,
Greenfield, Masg.

THE GRASS EATING FISH.

Nature makes no leaps; on the contrary, she appears to
fill up, by design, the gaps which appear to exist between
each parallel series of beings. Numerous examples exist, or
have existed, of these odd connecting links; the Australian
ornithorincus, a quadruped with a bird’s beak ; the apteryx,
a bird with bsir and no wings; the pterodactyl, or winged
lizard of antiguity; the fossil turtles, with teeth, found in
the Cape diamond diggings—are illustrations in point, and
still another is found in the queer fish represented in our
engraving. It is called the coratodus Fors-

waiting for the dollars to come without any effort on his part
to induce a flow of coin into Lis treasury. After a season of
such inactivity, with poverty finally staring him in the facs, he
parts with his patent for a small sum to a shrewd business
man, who places the matter before the public in a business-
like way, advertises it in mediums through whick it reaches
the attention of all in need of that particular invention,

eventually creating for it a large demand, and bringing a
correspondingly large revenue to the advertiser.

The day has passed when people having any desirable thing
to sell may expect to reap success by waiting for the public
to seek them out. At the present day, every important branch
of manufacture has its own special organ; if an inventor has

ness is obtained ; then add a little carbolic acid to prevent
the paste from souring or bzcoming moldy. A broad whits
wash brush is the best to apply the pasts with, and the pa
per should be laid quickly after pasting, to prevent its be
coming soft and tender to handie.

Two persons are required to lay on paper with rapidity,
one to paste and one to apply the paper. When the paper
is pasted it should be handed to the person on the ladder,
who holds it about a foot from the top end, and lays it even-
Iy against the wall at the top, allowing the upper end to
hang over on the backs of the hands. By ldoking down the
wall, it may be seen when it maiches the previously laid
length; and after adjusting to match, it should then be
brought gently to the wall, the backs of the hands then
pressed against the wall and passed upwards towards the
ceiling, spreading them out towards the corners of the length
of paper. The gcissors are then run along at the juncture of
the wall and ceiling, making a mark which can be easily
geen, when the top of the paper is removed for a little dis-
tance, and it is cut off even and replaced. Then a soft cloth
is gently passed downwards and the paper pressed against
the wall to the bottom, where it is cut off as at the top.

——
Iron Electrotypes.

A Drief item on this subject appeared in a former issue of
the Journal, to which we may now add the

terd, and jg sllied to the fishes through the
lepidosiren, & eingular animal found in the
streams and ditches near Bahia, Brazil. The
lepidosiren ia popularly termed the cara-
curus, and is known by its odd shaped,
elongated body, covered with scales, ap-
pearing to terminate in = fish’s tail, while
its menns of locomotion congist in four
fins located underneath, French natural-
ists bave placed this spimal in a distinct
clags of mmnphibious reptiles. Owen, on
the other hand, pronounces it a fish, and
the connecting link between fishes and rep-
tiies,

The discovery of the ceratodus, however,
adduces an even closer connection between
the two families, The genus was estab.
lished by Agassiz, who found the fogsil
teeth ani jaw bones of the apimal in the

additional declaration that M, Klein, a Rus-
sian chemist, has succeeded in obtaining
very satisfactory results from a series of
experiments in this direction,

The process followed by him is described
as follows: Tbe bath employed consists of
s concentrated solution of sulphate of iron
and ammonia, and the battery of four
Meidinger cells. Forananode,an iron plate
is used, with a surface about eight times
that of the cathode; and connecting this
with a copper plate, a perfect coating of iron
is obtained. On leaving the bath, the iron,
it i said, is as hard as tempered steel, and
very brittle. When heated, howeyer, to &
cherry red, it is gaid to become malleable,
and may then be engraved as easily as soft
steel.—Journal of the Franklin Institute.

[Our readers will find a full account of M.

juraseic and trimssic formuations of many

perts of Europs, It was supposed tbat,

pave in these ancient remains, the creature did not exist, un
til & ff:w yeurs since, when living specimens were found in
the rivers of northern Australis, exactly corresponding to
to the fragmentary relics,

In tbcinnnexed engraving is represented the appearance
of the iiving fish and also of the skeleton. Its length is
about 38 inches, and its dismeter 7 inches. Its babits are as
peculinr as its form. Although living in the rivers, it rarely
ascends above the brackish water, and finds its sustensnce in
the vegetation which, growing in shallow places, is left un-
covered by the ebb of the tide. At pight the fish leaves the
water, crawling in among the plants and feeding. The quan.
tity of nourishment it needs is enormous, and it is enid that
the amount of half.digested myriaceous and graminaceous
folisge found in its intestines is out of all proportion to the

THE GRASS EATING FISH.

anything to sell which is worth buying, the attention of pur-
chasers is expected to be called to the fact throngh such public-
atious, as well as through the mailing of circulars, ete, A large
proportion of the patents granted are for inventions of real mer-
it, and of value to the public, and inventors and the public
are alike sufferers for this very wauot of business tact on the
part of inventors, who should, immediately upon the issning
of the patent, haveit properly engraved and published in such
journals as reach readers who require the use of such partien-
lar inventions.  ‘“ Masterly innctivity "' has ruined many an
inventor who might otherwise have been to-day in the posses-
#ion of a fortune,—Newark (N. J.) Manufacturer,

*
L A

No pillar or support of brick or stone shounld ever exceed in

hight twelve times its least thickness at its base.

Klein's process, above alluded to, for the

production of iron electrotypes, in the Sci-
ENTIFIC AMERICAN of November 18, 1868. The invention
was patented in this country by M. Klein, of St. Petersburgh,
Russia, September 20, 1868. The Hon. Cassius M, Clay,
then United States Minister to Russia, brought home some
oxamples of the new process, consisting of iron electrotype
plates for printing, being copies of engraved copper plates.
These examplos were very perfect. They were for some
time on exhibition in this office and were noticed in this
paper November 27, 1869, a fall account of the process baing
then also given —Eps.]

Tie Choctawa and Cherokees of Tadian Territory raised
5,000 bales of cotton last season, more than twice as much
as the crop of 1872. Most of it went to the St. Louis
market,
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SELF-ACTING FLOOD PIPES FOR BUILDINGS.

We herewith publish engravings of n dovice, denigned by

Mpr. Stewart Harrison, of London, England, for the purposs

of automatically flooding with water tho Intorior of n bulld.

Ing attacked by fire. Tt is exceedingly simple, nnd ity opo:
ration may be understocd at a glance,

The self-ncting preserver valve (Figs, 1 and 2) in #o con.

’ . B .
Scientific  American,
a8 in South Awmerican countries, purts of Texus and Califor-
nin, and in special localities where  naturally Jdry atmo-
sphere prevails, articles of food are kept without the nid of
the refrigerator and with 1itYls trouble, Generally, however,
in the climate of the United Btates, molsture in present, o
circumstanco plainly exhibiting fwelf by the condensation
on the cold surface of pitchers containing lew wator in sum-

structed that the valve s held in its gouting, o ns Lo pravont

the efflux of water, only by a conical brags plug, car.

mer, or on the exterior of the window panes of warm rooms

rying the stem or spindle of the valve, and retained g

In position within a suitable conical recoss or seat by |
an annular wedge of fusible metal. Botwoon the valye -
and the plug there is a perforated hollow spheroid,

which acts like a roze, to distribute the water whon
issning under preesure on all sides; and this roge and

the plug beneath it necessarily projoct downwards be. 1 =

low the celling, for obvious reasons, the supply plpesd
being affixed by holdfasts to the joists above, Then,
in case of a firo occurring by aceident, genorating
flames and elovating the temperature, 5o soon as the
boiling point of water is attained the fusible plug
melts, the plug drops out, the valve fulls, and water
in continuous streaws is at onca dischurged upon the
fire and flame. extinguishing them befors they cnn
spread or gather strength so as to become uncontiol-
lable; in facy, the fire is the immeodiate ngent and ex-
citing cause of its own destruclion,

So far it is clear there is nothing ont of the way or
impracticable in the scheme; nothing involving any
departure from existing practice, ns in the casge of gns
and water pipes, bell wires, spenking tubes, and the
like; of which, indeed, it is the corollary nnd exten-
sion. But it obviously involves the absoluts existence
of a constant public water supply, at high pressure,
accessible and avsilable; or, in default thereof, of ad-
equate storage of water in cisterns, of sufficlent di-
mensions, suitably placed, to give the requisite sup-
ply and pressure, It is obvious also thav gome expe-
dient in adaptation to the circumstances of n frost, by
saline ingredients and due circulation, would be ad-
vantageous or necessary,

Individuals of an inquiring turn of mind may spe-
culate upon the case of a fire breaking out at night, and be-
ing thus extinguished, of necessity without being discoy-
ered; when, of course, the water would continue to flow, to
the serious injury of furniture, goods, merchandize, ute.
‘Without entering on the discussion as to which of the two
evils, excess of fire or water, be the least, it will suf-
fice to remark that Mr. Stewart Harrison bas at least
not neglected this aspect of the case. He provides
for the difficulty (says Iron, to which we are indebted
for ihe engrayvings) by a very simple contrivance, the
adoption of an arrangement to give warning of the
occurrence of a nascent fire, by the flow of water be-
ing made to depress a piston, releasing and setting
in action a suitable alarm on the premises; which, by
the very simple aid of making a cornection with a
galvanic battery, and completing a circnit, might, if
required, be made fo ring an alarm bel! situated any-
where, these alarms continuiog until attention is
aroused, and enforcing the active agency of a human
being to turn off the water and stop the flow and the
alarm simultaneously.

LESLEY'S ZEE0 REFRIGERATOR.

We remember reading, some time ago, a queer story—
very much on a par with the veracious recitals of Baron
Munchansen—about a psrty of huntersin the arctie regions,
who, while pursuicg the chase, suddenly discovered two
strapge objects protruding through the frozen eoil. Closer
‘examination proved the articles to be nothing more or less
than a pair of boo's, and a still more rigid =crutiny indica-
ted the fact that said boots contained legs. Setting to work
with axe and pick, the hunters proceeded to dig out the ba-
lance of the body, ard finally un iced a remarkable individual,
dressed in the garb of centuries back, and, of couree, frozen
stiff. The story goes on to tell how, while they were de-
bating as to the disposition to be made of the odd discovery,
they left the body by the camp fire, where it thawed, and its
owner, to their astonishment, signalized his return to exis-
tence by & howl for brandy. Then the romancer recounta
the yarn, which the resuecitated ancient tells his deliverers,
of life s few hundred years back, and how he became frozen
in the ice and had slept a Rip Van Winkle sleep, preserved
by the intense cold. The sequel is that the old gentlemsn
tells entirely too many stories, and becomes a bore, where-
upon the sfllicted hunters euggest thet he is sufficiently in-
durated to cold to sleep out of doors. He does so, and again
freezes £tiff, in which condition the party very gladly leave
bim to his fate. While the return to life of an individual
who had been frozen several centuries is rather without the
bounds of probability, the fact of his keeping that length of
time is not. In the frozen earth of Northern Siberia, the
bodies of mastodons, still covered with flesh and skin, bave
been found in & state of such preservation as to furnisn food

to llving animsle—a circumstance which doubtless, in gome | | | :

way, gave rise to the foregoing story; and, in general, it is
s well known fact that, in organic substances, when kept at

- & cold temperature, decomposition is arrested. If, in addi-

tion to cold, the atmesphere be both dry and uniform in tem-
perature, decay may be prevented by artificial weans for an
indefinite length of time,

The necessity of sccuring, as complete as possible a free-

- dom from humidity in the air,of receptacles in which meats

#nd yegetables are to be preserved, is a point of importance

IWATER - PLPE

F '/'j:"?jg-.

004 nnd 226 West 93d gtreet, in this city, the newaest form of
which is represented in the annexed engraving, The Zero
rofrjgorator, as heretofore made b.y Mr. Lesley, differs from
thyy ustrated herewith in haviog less fce space, the lce
artment being in the center of the top, and having
d sides meeting just below the faucet in front. This
arily gave more room for articles in the lower divisions ;
in many cases, i% is desirable to secure a supply of ice
which will last & considerable time, the section for the
pame has been enlarged. In this division the blocks
are placed, upon & wooden tray, through which the
water runs to a charcoal filter, which covers a small
central compartment, shown through the right hand
open door. This gives a supply of pure ice water,
which may be drawn off as needed by the faucet, The
moisture condenses upon the surface of the ice box
adjoining the food receptacles, and thus leaves the air

“/’mp
curve
NnHCcess
but ns,

in the Iatter in an almost dry state. It then runs to &
trough, and thence is conducted, o a pan located un-
der the apparatus, by a suitable pipe, in which & trap
or giphon is placed 8o as to prevent an excape of cold
or an influx of warm air. On top, andbeside the ice
box, is arranged & receiver for wine bottles, milk, eto,
Each compartment has its own door, g0 that access
may be had to any one without disturbing the others,
and hence no warm air gets to the ice except while

AUNULAR WEDGE
o
EUSIBLE NETAL

in winter.
n refrigerator, which imitates the action of Nature, to keep
ita contained air in as dry a state ag possible. This mani-
festly cannot be done if meat, vegetables, milk, butter, and
other substances are all packed in a single] compartment
with the ice.

PLUG
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Professor Loomis points out that if moisture is present, no
temperature greater than the freezing point can wholly pre-
vent decomposition. Meat, therefore, once placed upon
ice, prepares itself 1o decay at that temperature, and if re-
moved spoils quickly. Hence it is that, when removed from
the butcher's chest, in hot weather, it frequently becomes
unfit for use in a few hours. It needs no argument to prove
the dampness present in single compartment refrigerators,
and from their clote earthy smell, the mingling of odors
within them, the peglect of servants to keep the blankets
used to cover the ice perfectly clean, and from similar de-
fects, their sanitary value is at best questiopable, In recep-

tacles where the ice is in one division, and the articles inan-
other, & point of advantage is aimed at; but, clearly, if the
moistura in the food compartment be allowed to condenss
on the cold surface of the ice box and then to flow back on
the meat, ete., the object sought is not geoured.

A full knowledge of the considerations nbove advanced
has, however, been brought to bear in tho construction of an

which degerves to be widely understood. In rome climates,

improved refrigerator, manofactured by Mr. A. M. Lealey, of

the supply is being replenished. The inventor states
that moisture ig never geen on the inside lining, and
that the provision chambers arealways eweet and clean.
Matches, we are informed, which absorb dampness
rendily, have been placed in the refrigerator, as o test,
without injuring them in any wise. The consumption
of ice isgaid to be remarkably small.

= The Zero refrigerator is constructed of clean, well
seagoned lumber, filled with cork, lined with zine, and
is provided with a galvanized iron ice box.

Mr. Lesley submits a very large number of com-
mendatory testimonials, together with preminms
from three American Institute fairs, and from many
expositions thronghout the country. Further parti-
culars may be obtained by addressing the inventor as

Heunce, it must be one of the principal objects of | above.

-

The Artificial Production of Low Temperatures,
BY PROFPESSOR EDWIX J. HOUSTON.

By the Windhausen process, a steam engine is employed to
condense air to, say, two or three atmospheres. The heat
developed by the compression is drawn off during the
passage of the condensed air through pipesina seriesof
chambers, in which cold water isflowing. The cooled
air is then allowed to expand into a cylinder under a
gradually diminishing pressure, the expansion being
attended with the development of great cold. Itis
claimed that under a pressure of but 35 pounds to the
square inch,a reductionof —54° Fah. has been obtained,
a surprisiogly low temperature, considering the means
employed.

The gpllowing modifications of the apparatus’ would
render 1ts cold-producing power almost unlimited :

1. A communication between the expansion cylinder
and the chambers through which the condensed air is
conducted before it is allowed to expand. Supposing
this outlet regulated by a cock, a blast of very cold sir could
replace the running water, and reduce the condensed air toa
very low temperature,

9. The introduction of a second compressing cylinder, with
which the condensed air, after being cooled, could be still
further compressed, again cooled, and finally conducted into
the expansion cylinder, Undera pressure of,say, 60 atmos-
pheres, a considerable mass of air at the temperatare of ssy
—100* Fah. would, in its expansion, produce s reduction of
temperature greater perbaps than any yet obtained. Since
by mesns of the communoication between the expansion cool-
ing chambers, the condensed air can be lowered to any tem-
perature obtainable in the expansion cylinder, there would
appesr to be no other limit to the reduction of temperature
save what wonld arise from the strength of materials, or the
liquefaction and subsequent freezing of the nitrogen, or the
oxygen of the air, or of the air itself, Among the advan-
tages that we may rationally expect to accrue from the ap-
paratus thus modified are the followiag:

1. The confirmation or otherwise of the ‘‘ absoluta zero,”
as determined by the expansion or contraction of gases by
heat or cold.

2, The liquefaction and subsequent solidification of many
of the incoercible gases, the determination of their physical
peculiarities as liquids or solids, together with their crystal.
ine form,

8. The action of intense cold on the chemical affinities of
certain gaseous compounds.

4. The nction of intense cold on the color of certain chemi-
cul compounds.—Journal of the Franklin Institute.

(In the SCIENTIFICAMERICAN, September 28, 1850, is glv-
en a description of a refrigerating apparatus, by Dr. Gor-
rie, which presents an arrangement apparently anslogous
in ides to that suggested above by Professor Houston.—
Eps. ]

&
-

Trne Frog BAROMETER.—In some countries frogs are used
a8 barometers : the species employed for this purpose is the
groen treo frog.  They are placed in tall glass bottles with lit.
tle wooden lnddere, to the top of which they always elimb in
fino weather, and descond at the approsch of bad weather,
This is & cheap and highly intoresting weather glass where the
green tree frog is to be procured in ita natural state.—Sei.

enca Gossip,
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Correspondence.

The Ventllation Quostion,

To the Bitor of the Sxientific American:

I am glad my remarks on the present mode of ventilating
the senate chamber, Washington, have called some atten-
tion amongst your scientific correspondents.

Somo time ago I was requested to examine the lecture
hall of the Paisley Free Library, with a view to its ventila-

tion. This chioky place had become proverbial for its in-
sanatory state with even a thin audience. The Lall is well

P and will seat 400 or 500 people, On exami-
nation I found the “‘sarking,” whereon the slates are fas-
tened, to be grooved and feathered, and ns tight as a
cask. The plastered ceiling is pierced with open fretwork.
Several air grates are in the masonry below the level of
the floor, but the floor itself is as tight as the sarking.
When the hall was filled, no indraught could be detected at
the air gratings. In the center line of the floor and along
jts whole length is & strip of iron grating over the hot
water pipes. These pipes lie in a boxed channel, airtight

‘except at top. From this arrangement, it will be seen that
no fresh air could enter the hall unless by an occasional

opening of a door or window. To effect a cure, the first thing
was to get a hole made through the roof. Luckily there
is & hatch in the roof for repairs. Here was the very thing
wanted. This hatch was tilted a few inches and kept par-
tially open by two small blocks of wood. This secured the
* outlet,” and so far no more was required. Under the
floor a few of the ‘‘dwangs” were then knocked out from
between the joists. These dwangs formed the sides of the
channel where lie the hot water pipes. A communication
was thus made between the outer wall gratings and the hot
pipe channel, and consequently to the hall itself. Having
thus made an opening between the hall and the outer fresh
air, and having secured an escape for the warm foul air by
the hateh in the roof, the arrangement was complete, Next
lecture night, the sudience no sooner began to assemble than
the inevitable result manifested itself. The inward current
st the wall gratings was not to be mistaken. A paper torch
flame was sucked in. It worked lively to begin with, ana
got more 20 as the hall filled. At the same time, the hatch
outlet did its work to a wish, The result of this simple and
inexpensive plan is that everybody is satisfied. To arrange
this did not take much longer time than it has taken to de.
goribe it.  One hall ventilated in this way and found to
snswer is as good as a thousand for conviction, and Nature
knows no difference between the senate chamber and our
lecture hall, It only requires the same arrangement to ob-
tain the same result. A trial by objectors would save them
the trouble of creating bugbears against its adoption, for
the arguments against my plan by your correspondents are
simply nothing, ‘‘Prove all things” is as good in this as
in higher matters, and would be more philosophical than
railing against an untried plan.

It would not be difficult to answer every objection raised
by Messrs. Morgan and West; and if I were ble to do
this, the fact remains that the plan has been tried and hss
not been found wanting. It has worked, is working, and
will work so0 long as the laws of Nature remain as they are.

Mr. West supposes 1 allude to summer ventilation oniy;
but I include all seasons. So long as & crowded hsll is
warmer than the outer sir, the upward current is bound w0
flow. The dread of cold can only come from the unneces-
sarily large supply of air forced into public halls by such
philosophers as suppose that it is required that each person
should have twenty-five cubic feet per minute, that is, fifty
times more than he can consume. The rapid lowering of
the cosy warmth of a hall by the admission of a large quan.
tity of cold air in winter is not to be feared in my plan. To
keep & crowded place sweet, not much fresh sir is required ;
and if it be admitted under the hot water pipes, it will keep
the place snug and comfortable.

Mr. Morgan, “ purposely ignoring the specisl subject of
my article, the senate chamber,” shows a wise discretion.
He says, misquoting me: ““If our halls, like the ancient
Greek houses,” ete, | never spoke of Greek houses. I only
instanced halls, which were very different. My remarks re.
ferred to a crowded place—the sepate chamber—with pro-
bably 1,200 people In it. Mr. Morgan’s tall glass jar is no
proper illustration of the senate chamber, which, looked at
as a vessel, s not tall but fiat. Its narrowest diameter is
more than twice it depth, so that an old.fashioned punch
bowl or & wash hand basin would better represent it than a
tall jar. He says: ““If & bit of lighted candle be placed at
bottom of & tall glass far and subjected to & stream of car.
bonic acld from the lungs, the light will be extinguished.”
Likely snongh. But this is no illustration of the sction of
nstural ventilation in & roofless hall. 1 did not say that if a
flood of carbonle acid were poured into such a place, the
people in it would live. What 1 said was that pure air
would descend and replace that vitiated. Nature does not
supply carbonie acld in the manner of Mr. Morgan's experl.
ment.

Bat I also offer the ssme experiment, minus the impossible
carbonic acid, as & proof that my position Is correct. Place
a bit of lighted candle st bottom of « tall glass jar open at
top, sod it will not be extinguished so long as any of it re.
maios to burn.  This Is the position of an audience in s roof.
less ball. The vitiated alr produced by the lighted candle,
being lighter than the stmosphere, rises and escapes at the
jar's mouth, while pure air at the same time takes its place
through the same opening. This jar experiment reversed
shows that carbonic acid whilst warm rises. Hold the same
jar mouth downwards, and thrust a lighted candle half way
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up. The foul air will collect at top ; and when it has filled
the jar down as far as the flame, the candle will be extin-
guighed, Light the candle again, and hold it only a little
way up; and when the carboniec ncid has filled the jar, the
candle will go out, According to Mr, Morgan’s false the.
ory, the carbonic acid should have fallen out of the jar and
left the candle to burn,

Another experiment with the tall jar, and I will lay it
nside. Cut a hole, say half an inch, in the bottom of the jar,
and hold it mouth downwards. Thrust a lighted candle up ns
before and it will not be extinguished. And why? Because
the earbonic acid rises and escapes by the hole, and a current
of pure air enters by the down-turned mouth and feeds the
flame. The same events take place in a crowded hall having
s hole In the roof and inlets below, 'The inverted jar repre.
sents the hall; the candle, the heat-producing audience; the
down-turned mouth, the inlet for fresh air; and the hole in
the jar, the outlet in the roof.

I am obliged to Mr. Morgan for suggesting these experi-
ments, but I daresay he did not expect they would be turned
against his crude scientific notions, His statement that, if
my plan were adopted, the people would be “ frozen out” by
warm air needs no comment, and hig platitudes about the
“destroying angel” need as little, as nobody denies them.
About my running counter to Reid and others, if it be go, all
the worse for them. Reid knew well enough the principles
I have laid down, but he failed to put them in practice. He
would help Nature with machines, engines, exhausts, and
other superfluous contrivances, and failed to ventilate the
parliament houses, after spending thousands of pounds;
whereas a carpenter with his saw could have done it for a
few shillings, and so could he the senate chamber, Washing-
ton, WAy MAcKEAS.
Paisley, Scotland.

Turbine Limitations,
To the Editor of the Scientific American :

Perhaps most waterwheel engineers have a theory of the
action of the water upon the turbine, and construct their
wheels accordingly; but it seems to me that there is a very
important item (which may be called “ turbine limitation ")
generally overlooked. It is simple enough, and as follows:
The guides of all turbines divide the water into jets imping-
ing upon the buckets in & forward direction. It is generally
conceded that these jets in passing throngh the wheel must
be deflected from their forward to a perpendicular direction
(neither more nor less;) algo that the wheel buckets must be
as thin as possible,and shaped so as to enter and pass through
them exactly endwise, or with as little disturbance as possi-
ble. Hence it becomes an important question; At what point
or how far,from the guide issues, will these jets have changed
their forward into a perpendicular direction? for here, and
here only, is the point for the wheel's issues, since nowhere
else could they discharge the water in the right direction, or
justso fast as the wheel moves.

It need but be remembered that the pressure necessary for
propulsion must of necessity cause a given deflection in o
certain distance or Japse of time; hence it would seem that,
in all turbines, there is & limited distance asunder at which
guide and wheel issues can be placed, fixed by this time or
distance of deflection. This law would require a certain size
and length of bucket,together with distances apart of guides,
irrespective of the size of the wheel, a practice very different
from that at present in vogue. Good wheels are made that
do not comply with this idea; yet I am convinced that, ns
turbines have evidently improved as more guides and thin:
ner and smaller buckets are used, it is because of & nearer
approach to compliance with this law.
Springfield, Mo,

J. B, REYMAN,

The Attraction of (h'e Sun and the Earth,
To the Editor of the Scientific American:

That the relative attractions of the earth and the sun on
the same terrestrial body are subjects of calculation, the
tides furnishing the data, is well known. The only ques-
tion in my mind was: Are the data so exact as to render
nothing further desirable? In making the experlments
suggested by me, the object sought would be an accurate
measuremeont of these forces, respectively, by means of the
same instrument. Of course common lever scales would not
answer; and it is a question whether springs could be con
structed of sufficient strength and delieacy combined,

Two expedients bave occurred to me: First, the use of n
delicate spring balance having a mirror attached, by means
of which effects, insensible to the oye on an ordinary regis.
ter, may be made sensible and measurable by the reflection
of n beam of light to different pointa of a graduated are,
Secondly: | can #ee no reason why the minutest difference
in these attractions may not be accurately measured by
means of the pendulum. Thisinstrument serves us in de.
termining the spheroidicity of the earth the carth's density,
and the hight of mountains, and it certalnly would serve
for the purpose of measuring the solar attraction also
Brownville, Neb. W. B. Stavonren

u.llron; Carves,
To the Editor of the Bcientific American :

The radil of curves, with their corresponding deflection
angles, can be more readily found from tho relations botween
the arc and dismeter than from those between the chord and
diameter, the Iatter being the method In use at presont by
rallroad surveyors.

If wo assume the lineal value of 1" of are to be 1 foot, as
the measuring unit, then the radius is known to be 5720578
feet. If, Insead of calling the arc of 1° equal to 1 foot, we

call it 100 foet, then the above radius is also 100 times greater
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ing the decimal point of the above figures two places to thy
right, that is, the radiun of n 1* curve is 6729°578 feet, 1t iy
alwo known that, if a given amount of arc be op
lineally, on cirelon of difforent radius, the angles
will vary Inversely as the radll, Hence, to find the of
nny other deflection nngle, we have only to divide the W -

of o 1° curve by the number of degrees in the given

and fora 7° curve, one seventh and so on.

only to multiply by the fraction of the degree inverted, thus;
Mulviply the radius of a 1° curve by 60 for that of 1’ curys;
for a 4’ curve, multiply by 15; for a 10" curve, multiply by
6, and so on. By reversing this process, the deflection
angles corresponding to different radil may be found.

Furthermore, we may compute any of the trigonometrio
functions for the radius of n 1° curve, and then pass, by the
method of inverse ratio,to the corresponding function of any
other deflection angle. Thus the tangent of 88° of arcon a
1° radiue would be 4470'43 feet. On the radius of & 4*
it would be but one fourth as much, namely 1119°11 feet,
To find this element by methods in present use, we should
be obliged to resort to trigonometry, or be satisfied with
some approximate method. In the same manner,other fune.
tions may be determined.
Among the many advantages resulting from assuming a
portion of arc rather than of chord, for the constant quanti.
ty,are the following,namely : 1. The saving of immense lsbor
in the computation of radii for different deflection angles;
2. the method of inverse ratios, much in use by surveyors
becanse of its simplicity and ense of application, but which
gives only approximate results, will then becoms
correct; 3. the total deflection of a curve is known from its
length in feet. If fora 1° curve, we have only to cut off two
figures to the right,and we linve the total deflection in degrees
and decimals. If for any other curve,we have only to further
multiply by the number of degrees in the deflection angle,

A hint to the practical man is sufficient,

Ferrysburgh, Mich. H. C, PEARSONSE,

[For the Sclentific Amerfcan.) [ "
Poisons and thelr Antidotes.
BY G.J. ROOEWXLL, A. W,

Fatal results of poisoning are most frequently ocoasioned
by delay in applying, or by ignorance of, the antidote. The
following is a list of the antidotes of the common polsons,
and Isuggest that chemists, dyers, druggists, and others who
are brought daily in contact with poisonous substances, post
this list in some conspicuous place in their laboratories.

For alkaloids, such as morphine, quinine, ete. : Emeticaand
the stomach pump must be relied upon rather than chemical
sgents. Astringent liquids may be administered, such as
tannic acid, which precipitates many of the alkaloids from
their aqueous solution, absorption of the poison being thus
retarded.

For antimony (tartar emetic, etc.): Any form of tannie acid
may be administered (infusion of tea, nutgalls, cinchona, snd
onk bark, or astringent solutions or tinctures), an insoluble
tannate of antimony being formed. The stomach pump must
be also applied as speedily as possible.

For arsenic (Paris green, etc.): Recently precipitated moist
ferric hydmte, best administered in the form of a mixture of
a solution of perchloride of iron with carbonate of sods,
Emetics should be also given, and the stomach pump ap-
plied.

For copper (verdigris, etc.): For an antidote, administer
iron filings, also white of an egg (albumen), which forms
witl copper a compound insoluble in water. Apply the
stomach purap.

For hydrocyanic acid (cyanide of potassium, ete.): A mix-
ture of green sulphate of iron, solution of perchloride of
iron, and either magnesia or carbonate of soda, is the recog-
nized antidote in cases of poisoning with prussic acid. In.
halation of ammonia is also advised,

For lead : Administer n solution of Epsom salts or alum,
and induce vomiting.

For mercury (corrosive sublimate, ote.) : Swallow the whites
of severnl eggs. Albumen gives a white precipitate with
salts of mercury, which s insoluble in the julces of the sto-
mach,

Foroxalic ncid : In cases of poisoning with oxalic acid or
salts of sorrel, chalk and water may be administered as »
chemical antidote, with the view of producing the insoluble
oxalate of lime. Emetics should also be applied.

Fortin: Incasosof polsoning by tin salts (dyer's tin liguor),
solution of earbonate of ammonia should be given, White
of ogg 1n also sald to form an insoluble precipitate with com-
pounds of tin. Vomiting should also be speedily induced.

For zinc: Large doses of zine, fortunately, not as powerful
emotion., 1f vomiting has not occurred, or has taken place
apparently to an Insufficlent extent, a solution of carbonate
of soda (common washing soda), immediately followed by
white of eggs and demuleents, may be sdministered.

A xrw method, by Mr, Wilson, for lighting stroet gas lamps
Is as follows: The lamp has two burners; one, very small,
buros all the time, When the gas preasure is ralsed, a stall
gon holder, on the top of the column, is elevated, affording &
passago for the gas to the largoer of the two tips, which is light-
ed by the small jet, Thus all the street lsmps In the district
may be lit automatically.

———— 4 ) O .

SXOW,.—More snow has fallen on the Sierra Nevadamoun

tains the present season than ever before known, Thislooks

well for & prosperous season in the milling and agricaltural
ndustries of thatiregion,

Hence we have the rdiusof a 1° curve, by simply remoy. "

e ¥
» S
"

The radiusof a4® curve is thus one fourth that of & 1° curve;
Again: If the deflection angle is less than 1°, we h’. o
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THE PROPOSED CHAMPLAIN SHIP CANAL,

By reference to the annoxed map, the reader will be en-

abled to trace the extended route which it Is proposed to
open to commerce, by the construction of a ship canal and
the improvement of the Hudson River between Troy, N. Y.,
and Whitehall on Lake Champlain. A perfectly feasible en-
glueering work is contemplated, which, while inconsiderably
small beside others of similar nature which have Leen com.
ploted throughout the world during recent years, noverthe-
ess offers bouelicial results of the highest Importance to the
North and Northwest of the United States, in that it provides
undeniably the natural and best route from the Groat Lakes
to tide water,

From New York to Troy, a distance of 150 miles, the Hud-
son is navigable, as is well known, by vessels of large tun-
nage. From Troy to Fort Edward, a distance of forty miles,

avernge mte ol oight miles per hour for steam vosssel,
From all the ports on the upper lakes to the foot of Lake
Erie, all vessels whoss eargoes are destined for tide water
by any route will be upon equal terms. At that point Na-
ture has presented a barrier, and here the products of the
west take different routes to different markets. By the Cham

plain routo a bost could come from Port Colborn, near the
foot of Lake Erie, to tide water (without breaking bulk) In
four days' time, allowing only the same rate of wpeed in the
eighty-four miles of canal as are now made on the Erle
canal, as against an average of at loast ten days from Buffalo
to Albany by the Iatter. This saving, of time and Interest,
of the expense of breaking bulk,of transhipment and division
of cargo, requires no argument to prove its importance, It
is belleved, moreover, that a canal adapted for n vessel of
1,000 tuns—naas it is proposed to construct that under consid-

Aniline Violet on Woolen Yarn,

One Ib,of sulphate of magnenia isndded to the flot st s band
hoat; the goods (10 Ibs.) sre moisteaed theroin, and methyl
violet is gradually added while the temperature is quickly
brought to & boil. For dove color, dye as for violet, using
only  to } oz. of color.

Madder Red, topped with Cochineal, en Wool
and Woolen Yarn.

One hundred 1bs.of goods are boiled for an hour with 3 1bs
alum, 0 Iba, tin crystals, b 1bs. tartar, § Ib, flavin. They are
then lifted and bolled for an hour in a fresh bath with 15 Ibs,
madder. Meantime 4 1bs, of ground cochineal, 1} Ibs. of tin
crystals, and 1 1b, oxalic acid are boiled up, cooled, the wood
entored, and bolled for an hour.

Armand Miller prepares an oll mordant for Turkey reds
with an emulsion of olive oll and a solution of glue. Into

shere is an alevation of 116 feet to be overcome; from Fort
Edward to the summit, a distance of two miles, an elevation
of thirty one feet; from the summit to Lake Champlain, at
‘Whitehall, a distance of twenty-one and three tenths miles
(seven miles of whichis in Wood Creek), there isa descent of
fifty feet to Lake Champlain. Thus it will be seen that the
highest point between tide water and the St. Lawrence is 147
feet, and that the entire length of the river and canal im-
provement is but sixty-three and three tenths miles. Eleven
locks and dams are required, the former to be 300 by 45 feet
in size, to overcome the elevation and to give ten feet
of water in the river. Wood’s Creek, which runs into Lake
Champlsin, is already nearly ten feet in depth, and would re-
quire little straightening, so that the canal portion to be
constructed is reduced to but seventeen miles, requiring but
two Jocks.’! The width at the bottom is to be 110 feet and at
the surface 150 feet.

The route from Whitehall extends up through Lake
Champlain to the Richelieu river, and thence to St. John's,
where the latter stream is entered by the projected Canghns-
waga canal.  For this enterprize a charter has already been
granted by the Canadian government, and work is to be
speedily begun. The canal extends to Caughnawaga upon
the St, Lawrence river, and is twenty-nine miles in Tength.
The country through which it paases is almost a dead level,
there being a rize of but twenty-five feet, so that the entire
work can be built in half cutting—that is, & cut of six
feot and a bank of six feet would be all that would be re-
quired to construct a canal of 12 feet in depth. From Cangh-
nawags the route continues, eid the Besuharnais canal of
eleven miles and the Cornwall canal of twelve miles (which
canals are constructed around rapids in the St. Lawrence
river, and which rapids are now being improved so that ves-
sels on the downward course do not need to use the canals),
through the St.Lawrence to Lake Ontario,and thence through
that lake and the Welland canal (twenty-seven miles) to
Lake Erie. From Lake Erie, vessels of any tunnsgs can pass
fnto Lake Huron, Lake Michigan, nnd Georgian Bay; and,
vid the Sault Ste. Marie caual, of a little over one mile in
length, vessels of 2,000 tuns can pass from the waters of
Lake Huron to Lake Superior. From Green Bay, an arm of
Lake Michigan, there is now an improvement in process of
conntruction which will, when completed, 8o improve the
Fox and Wisconsin rivers that water communieation will be
opened Letween the Mississippi and Green Bay, a distance
of 278 miles, and another already concluded by the Illinois
and Michigan canal and the [llivois river to the Mississippi
rivor, a little above the mouth of the Missourl. Through
this entire distance, from the Inkes to tide water, with the
exception of elghty-four milos of ship canal, there is, so far
us npeed 1p concorned, a freo and uninterrupted water way

ppon steamers or salling ships can be propelled at an

"

e ‘J "?’*
— rzt':.!:,et::az*.

NEW“

Bt

g__—_—_szs_———gsl
MAP |

SHOWING THL .mmt orme
CHAMPELAIN SHIP CANAL
z AN >
MUDSONRIVER IMPROVEMENT |
s CONNECTING. \'v,ntz*vus. ‘
to the WO SLand NorthWest B

Abrmeltevilles

NSYLVANIA

ﬁé:'i:'\b:‘

mo >

ey

eration—will lessen the cost of trapsportation between the
foot of Lake Erie and the Hudson river fifty per cent, a
gain of two dollars per tun on the commerce of the west, or
at least $20,000,000 annually.

The Canadian government is now contemplating the con-

struction of a water way, known as the Ottawa and Lake
Huron canal. This leads by a natural chain of rivers, as a
glance at the map will show, from Georgian Bay to French
river, thence through Lake Nipissing to Trout river, thence
to the Ottaws, and vid the Ottawa to the St. Lawrence at
Caughnawaga. It would make a route of 980 miles from
Chicago to Montreal against 1,348 miles by the St. Lawrence
route, showing a saving of 368 miles. This, therefore, when
built, must tend to cut off comparatively the Erie canal and
the Oswego canal from competition with the commerce over
the Ottawa route, while the Champlain and Caughnawaga
canal would be in the direct line and would give New York
all theadvantages of the saving in distance. There are also
local considerations which point to the advantages gained in
the construction of the Champlain route. It would afford »
highway and materially lessen the cost of transportation of
the lumber manufactured in the Ottawa district, nearly 500,
000,000 per annum ; of the iron orealso from Lake Cham-
plain, 400,000 tuns of which are yearly raised and shipped ;
of the prodacts of the great fishing trade of Labrador and
Newfoundland, and also of the coal from Picton.

The bill before the New York legialature provides for the
survey and location of the work at once, and calls for the
raising of the necessary sum for its accomplishment, $10,-
000,000, by suitable taxation.

o

NOTES ON DYEING,
[From Reimann's Farber Zeltung, )
Nicholson Blue on Cloth.

To 100 1bs. of materisl use 1 1b. colorof the shade required ;
dissolve in boiling water, filter, and make upa dyo bath with
the addition of § Ib, salphate of zino. In this the goods
are worked for an hour, while the liquid Is gradually
raised in & bath of warm water at 100° Fah,, containing 2 1bs.
sulphurio acid and § 1b, sulphate of slne. The dye reslsts
acids nad soaps,

Nicholson Hlue with & Wood Hottom.

One hundred 1bs.of woolen cloth are bolled for an houwr with
1 1b. chromute of potash and 1 1b. of sulphurie ncld, and al-
lowed to cool in the liquid, lifted, rinsed, and dried in & fresh
bath with 80 1bs. of cam wood. Two Iba. of Nicholson blue
are now dissolved in boiling water, filtered and made up Into o
dye bath with the sddition of 1§ Ibs, of sulphate of zlne. In
this bath the goods are boiled for two hours, lifted, ringed

and raised in a bath containing 8 1bs, sulpliuric acid and 2 1by,
of sulphate of xine,

this solution hyposulphite of sods is introduced, the frothing
maass is allowed to stand two or three hours, and immediate-
ly used.—Chomical News,

&
-

Professor Thurston’s Investigations en Metals,

Those of our readers who bave already perused with in-
terest the valuable papers contributed by Professor R. H.
Thurston to these columns, relative to the strength, elasticity
ete., of materials of machine construction, will find the sub-
ject treated in extended form,and illustrated by = number of
carefully prepared disgrams and engravings, in the recent
published transactions of the American Society of Civil En-
gineers. Professor Thurston in the present issue offers still
another communpication on strains on metals, which will
doubtless be read by mechanics generally with much proSt.

- —

A Chance for Inventors.

A common, well built country wagon, weighing about S00
pounds, will carry 3,000 on any fair country road, and with.
out injury pass over obstructions which cause it to fall one,
two, or more inches, the paying weight being about 79 per
cont of the whole. The ordinary box carin use upen our
railways at the present time weighs about 10 tuns; its max-
imum load is generally aboat 11 tuns, while its average load
is about 8 tuns; the paying weight being from 44 to 52 per
cent of the whole. It does not seem reasonsble that the
welght of a car constructed to run upon a smooth even track,
without a fall, should be so disproportioned to the load car-
ried. There is here a chance for inventors to devise a

a light form of freight car, strong enough to carry 11
tuns,

ARTIFICIAL coral is made a8 follows: To two drams of
vermilion add one ounce of resin, and melt them b
Have ready the branches or twigs peeled and dried, and paint
them over with this mixture whilo hot, The twigs being
covered, hold them over a gentle fire, turning them round
Ull they are perfectly smooth, White coral may also be

made with white lead, and black, with lampblack mixed
with resin,

A FArruie locomotive with twelve 8 feet 6 inches drivers
and 16 by 20 inches cylinders, welighing 62 tons, made
to burn either wood or conl, hus lately been completed in

Eugland for the Mexican Raflway. It is equipped with
the Wostinghouse brake, and also with the Le Chatelier
counter pressure steam brake, which acts only the
locomotive.  The engine Is to work on a long grade of

more than two hundred foet to the mile, and the boller flues
nre inclined to suit this grade,
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IMPROVED POTATO DIGGER.

The Invention herewith fllustrated 18 a simplo and, it is
dlaimed, officlont {mplement, by means of which the hills
containing the potatoes are broken lnto farrows; and from
the earth thus loosened, the potatoes are separated by suita.
bly arranged clearing teeth. Theapparatus is essentially an
inside or under diggor, and conslsts in s double mold board
plow, A, which splits each bill or row in the middle into two
opposity farrows, pusbing the latter sufficiently outward and
apart for the teeth, B, to act upon them from the ingide, ns
80 many little plows or coulters. The plow may bs made to
raise those furrows to any required angle. The teoth are
constructed so as to hays about the same inclination forward
and outward as the mold boards, #o us to en-
ter and remain in the earth readily, in order
to give n lifting cut against the furrows to
a depth of from ono to two inches, causing
the dirt and potatoes to eave inward, and

- - . L
Scientific  Jwmerican,
e Linoleine.
The nctivity of modern chemints is very remarkable, and
Liag borne most fmportant fruits, Among other nseful work,
they havo studied almost every vegetable or animal sub-

stunco that has any active properties, and have sought to iso.
Inte or soparate thelr netive principles, Thus the pungency

of mustord, the exhilarating principles of tea and coffee, the
parcotio of tobaeco, the coloring essence of madder, and a
countlosn multitude of other such active principles, have
boon separatod and oxamined, and in many cases their ele.
meonts have not only been discovered by annlysis, but have
been put together synthetieally, and the active essence has

beon obtained from entirely new materials, even from oth-

thus press against them. The potatoes, as
they are loosened, fall into the spaces (about

8 or 8} inches) between the teeth, which, at
the same time, break off the tendrills.  The

w in made fiat on top for the easier at-
tachment of clearer and beam, and their
handier adjustment to the draft. The depth
of furrow is regulated by the nuts and bolts
at ¢, in connection with wedges or other
suitable devices. The teeth may be made
of wood or of round, square, or triangular
Yods of iron or steel, from 12 to 14 inchesin
length, slightly tapered from the under side
of the frame downwards, and baving any
suitable form of point. They are firmly in-
gorted in suitable holes or mortises in the
arms. Their main object is to deal only
with the roots of the vines, weeds, etc., as
the points follow in the wake of the plow-
ghares, which remove the principal obstacles
from their way.

Draft is applied to the beam in the ordi-
nary manner, as represented in the illustra-
tion. The inventor has also devised an in-
genious form of gatherer, which is applied
to the rear of the digger, and which serves
to esllect the potatoes into line or in heaps
as the implement advances. *

Patented January 6, 1874, For further
particnlars address Mr. Hiram Strait, 18
6th street, Troy, N. Y., or his authorized agents in other
localities.
REBER'S PORTABLE BLACKBOARD.

The accompanying illustration represents a rear view of a
convenient and useful form of portable blackboard, which
may be readily inclined into any position, and raised to any
guitable hight. It may also be employed as a table, and when
out of use may be folded into small compass g0 as to occupy

For teachers and others who have occasion
to demonstrate graphically the subjects of in-
struction, or for engineers and architects who
frequently need a handy surface to try the
effect of a sketeh or to work out a problem oc-
curring during the course of a calculation, a
devics of thisdescription will, without doubt,
be found an excellent assistant, It will also
prove useful in churches, Sunday schools,
and, in brief,in any locality where wall boards
are not at hand.

The standard, which, with the supporting
legs, may be made of uny desirable form or
material, guides centrally a vertical rack, A,
which is raised or lowered by the ratchet, B,
actuated by the crank shown, and held in any
desired position by the pawl, C, Tothe upper
end of this rack is secured, by means of a gcrew
and thumb nut, & horizontal arm, D, one ex-
tremity of which is T shaped and hinged to
the back of the board, while the other end is
slofted and guidesa bow-shaped lever, B. The
latter is also hinged to the blackboard, as
shown. By means of this arrangement the
board may be readily plaeed at any desired
inclination and eo held by the thumbscrew
which binds lever, E, in the slot of arm, D, the
movement of the former toward raiging the
table to a perpendicular position being limi-
ted by the projecting lugs at its lower end,
The board js made in three pieces, the two
outer leaves being hinged to the middle one so
a8 to be readily folded. Levers, ¥, turning
on bolts on the onter gections, secure the game
rigidly by thumbscrews, when placed, as
shown in the engraving, in an extended posi.
tion. The whole board turns easily on the
rack. To reducethe apparatus to its smallest
compass, the rack is Jowered in the stand, the
table placed horizontally, and the leaves fold.
ed down, It may then be rolled into n corner
and used 88 a stand, or for any other conve.
nient purpose,

Patented through the Beientific. American Patent Agoncy,
November 4, 1873.  For further particulars regarding pur-
chase of rights at wholegals or in wectiony of territory, ud.
dress the inventor, Mr, James Rober, Nobraska, Pickawny
county, Ohio.

STRAIT'S IMPROVED POTATO DIGGER.

wise useless or offensive refuse. Thus the modern chemist, not
satisfied with superseding the coloring matter of the cochi-
neal insect by the brilliant dyes he has obtained from coal
tar, has separated the dye essence,alizarine, from madder, has
Iaboriously studied its chemical composition and relstions,
and, after years of investigation, has finally learned how to
procure this also from the refuse of gas works. He will
soon supersede altogether the cultivation of the madder
plant, for his new product is not'a mere imitation, butis far
better, becauge purer, than the original substance. In like

REBER'S PORTABLE A BLACKBOARD,

manner ho ig now struggling with indigo; he has goparated
its nctive prineiple, snd ore long will doubtless supersede the
tropieal plant by making Indigotine from houge refuse.
Among such Investigations is the search for the principle
upon which the pninter depends for the adhesion and drying

of his colors, To this the nume of linoleine has been given.
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It exists to the extent of about 80 per cent in the heat lhﬁ‘}{x ‘
oil, and has wome remarkable properties, In fia al

state, an it exists in the fresh ofl, It is a cloar liquid, baving

the property of combining with oxygen aud then soliditying
without any decreass of bulk, This retention of its bulk iy
very important, and is one of the sources of Ita value to the
painter,  Colors may be ground into copal, mastie, or other
varnishes, and when first used these form very brilliant me.
diums; but varnishes are merely solutions of gums or gum
resing in a volatile oil or spirit; and s they dry by the sys-
poration of the golvent, their bulk decrenses, they nbrink,
and thus, if any considerable thickness is laid on at onos, it
displays this sbrinkage by cracks. Artists who have besn
tempted by the brilliancy of a copal or other
similar modinm have had the vexation of see.
ing their pictures covered. after a year or two,
with n network of cracks, and gradaally be.
coming worthless, Hence the necessity, when.
over varnish is used, of laying it on In & very
thin film.

Another especial merit of linoleine is that
it solidifies into a remarkably tough substance,
which does not become brittle by further dry-
ing. It also haesuflicient elasticity to bear o
considerable amount of bendiog., If a ple-
ture were painted with a varnish mediom, and
the cauvas bent or rolled, it wouid crack most
ruinously ; but with a linoleine medinm it will
bear o considerable degree of such violence
without suffering serious injury. Further
than this, linoleine is ingoluble in aleohol, in
turpentine, in petroleum spirit, in nsphths,
and even in the bisulphide of carbon, which
so effectively dissolves indis rubber and many
other stubborn substances of this class. This
affords the great advantage of ensbling the
painter to go over the surface of his work with
slmost any kind of varnish. If the medinm
which holds his colors were goluble in the oil
or spirit which serves as the solvent of the
varnish, his picture would be smeared in the
act of varnishing.

The work of the picture cleaver and re-
storer, and even of the humble housemaid in
cleaning painted walls, depends upon this in-
solubility of the linoleine. Strong solvents
may be used to remove the varnish &nd the
adhbering dirt, without attacking the picture
itself, though in this work some care and skill are required,
as even linolein e is not absolutely insoluble in all liguids. It
happens, unfortunately, that the most convenient of all
cleansing sgents, namely, soap, if it contains free alkali, as
often is the case, will so'ten and gradually remove this oth-
erwise stubborn film which holds the painter’s colors toge-
ther, and thus we see that the persevering housemaid may,
after many efforts, at Jast render visible the original wood-
work of a painted wainscost or door. Every practical paint-

range,

er knows that the less turpentineand the more lingeed oil he
uses, the more durable is thecoat of paint laid
on. This depends on the fact that it is the oil
and not the turpentine which contains the tough
and nearly insoluble linoleine; the turpentine
merely dilutes it, and renders the drying pro-
cess somewhat more rapid.

The chemist has not yet succeeded in fairly and
practically separating this linoleine, but we may
hope that he will do so. Ordinary boiled oil
rudely approximates to such geparation, but we
may hope gome day to have a clear, bright, lim-
pid, and colorless medium, coneisting of the pure
substance, and capable of being brought into the
market at a practical prico. At present such a
thing is merely a chamical curiogity ; butgomany
other useful things have been chemical curiosi-
ties first, and commercial commodities eventual-
ly, that we are justified in hoping some day to
seo linoleine in the columns of our price current,
—London Grocer.

; —— e ——
Japan Lacquer,

It hag been generally supposed that the beau-
ty of Japan lncquer work was due to ingredients
derived from unknown plants, and that the se.
cret was confined to the Oriental workmen, Re-
cently, howover, in Holland, objects of art have
been produced, lacquered and covered with
mother-of-pearl, in pieces facsimilos of those
made in Japan, The lacquer used is prepared
from the hardest varieties of gum copal, prinei-
pally that of Zunzibur, which is colored black
with India ink. The artlcles are covered with
soveral layers of this substance, upon which,
while still wet, or rather pasty, the mother-of-
pearl is inlaid, Drying in a furnace follows,
another coat of lacquer In applied, then more
drying, and smoothing with pounce, Theso
operations are reponted until the surfaces are
perfectly united and smooth, when & final polish
is given with tripoli.

— - o
Coronano Mixgs,—The aren of land known to ba rich in

gold deposits In Colorado Is about 7,200 nquare miles, lylog in

various parts of the Territory, on both sides of the main
There can bs hardly a doubt but that this extent
will be largely incrensed in coming years, for new discove-

rleg aro constantly belng mado upon the foothills and plains.
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BETON COIGNET ARTIFICIAL STONE FOR ORNAMENTAL
ARCHITECTURE,

Some weventeon years ngo, M. Colgnot introduced hisbéton
stono into France, Although at first encountering popular
projudice, the materinl speedily made its way, through ita in-
trinsic merit, into favor, and finally, after belng exporiment
ed upon for nperlod of two years, was adopted by the
French government in the construction of many important
odifices nnd structures.  Forty milos of sewers in Parly, the
Immense squeduct of Lo Vanoe, the arches of which cross
the sandy valley of Fontainebleau for s distance of thirty-
one miles, the supporting arches of the Exposition bullding,
the docks at Bordeaux, and In varlous other prominent on-
gineering works, the béton Coignet hinn been entirely employed ;
and algo in Bgypt the material has been used, for lighthouses
and in forming tho massive blocks used in the building of
the Suez canal,  In a lnrge number of private and public ed-
ifices in the vicinity of this city, recently erected, thin stone
has boen applied. Prominent instances nmong these are the
archoes, columns, and traceries of the great Roman Catholie
cathedral, now in progress on the corner of Fifth avenue and
H0th streot, and in the varlous architectural ornsmentations
of Prospect Park, in Brooklyn, Our engraving represents
CH{r Ridge Span, in the latter grand pleasure ground, a very
benutiful arch, highly decorated, and the design of Mr, Cal-
vert Vaux, This svructure it was at first Intended to bulld
of granite and brick, but subsequently it was determined to
muke the whole of artificial stone, the material being espe-
cinlly ndvantageous for decorative purposes, ns it offers grent
facilitien for the reproduction of ornamental detall, A de-
sign, once well modeled and prepared for carving, can readily
be repeated.

A large new manufactory of béton Coignet has been estab.
lished by the New York and Long Island Coignet Stone Com.-
pany; it is on Third avenue, between 8d and 6th streets, in
Brooklyn, N, Y. The works are very extensive, covering an
area of five acres, and are eapable, we understand, of turn-
ing out fronts of ten ordinary houses per day, besides a large
quantity of fine ornamental work, giving constant employ-
ment to some one hundred hands. The process of manufac-
turing consists in fiest grinding down the constituent ele-
ments of the stone to be imitated, and mixing them by ma-
chinery until they reach a plastic state. The molds are then
filled by a peculiar process which entirely excludes the alr,
nnd are immediately removed. The stone, within a few
days, is ready for transportation, and continues to increase
in density.

The béton is impervions to water;and so far as experience
proves, withstands the effect of frost or extreme northern
climates, and will withstand a crushing pressure of about
four tuns to the square inch. Structures composed of it are
much lighter than those of natural stone, while the strength
is equal, if not, in many instances, greater, A cublec foot of

HE

the material weighs sbout one hundred and forty-six pounds,
Walls made of it pregent a homogeneous mags, and are not
linble to the accidents common to brick and mortar struc-
tures.

We learn that, since the failure of both granite and mar-
ble in the great fires of Chicago and Boston, tests have been
made ns to the capability of biton Coignet to resist intense
heat, and the results show that it peither explodes like gra-
nite, caleines like marble, nor warps and twists Jike iron struc
tures, It 1s, besides, n non.conductor of heat to no swall ex-
tent, and therefors tends to check the passage of conflagra
tions from building to building,

General Gillmors, of the U, 8. Engineers, gome time since
visited Buarope for the express purpose of inspecting the
structures made from this stone, and on his recommendation
the government has adopted it for use in the construction of
the cagemates, sally port, floors, and other portions of Fort
Whadsworth, on Staten Island. It would be ditficult, we
imagine, to limit the employments for which the material
appears eminently suitable. As illustrated by CIiff Ridge
Span, its peeuliar character adapts it to the imitation of the
most elaborate tracing and sculpture in the rarest stones; for
by ndmixture of pigments, tiles of any color may be accu-
rately reproduced, The cost of manufacturing is said to be
about half that of natural stone when cut,

o
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Photographic Engraving.

The subjects suitable for printing blocks, of the kind now
to be described, are those known as line and dot subjects,
that is, pen and ink sketches, line drawings, engravings,
and guch like, to the exclusion of objects in pure graduated
tint, like a silver print from a negative of a natural subject
having graduation of tint,

A plate of glass is coated with a solution of beeswax in
ether, the relative proportions of the two being about half
an ounce of wax to ten of ether. This leaves a very thin
coating of wax upon the plate, which is still further attenu-
ated by rubbing with a cloth. The object of this waxing is
to prevent a too close adhesion of the gelatin coating, to be
next applied.

To prepare the sensitive surface, gelatin is steeped in wa-
ter for halfan hour or upwards until it has become swollen
from the absorption of water; most of the superfluous or
unabgorbed water is now poured off, and the vessel con-
taining the gelatin is placed in hot water, or otherwise sub-
jected to heat, by which the gelatin immediately becomes
liquefied. To thisis added sufficient of a saturated solution
of bichromate of potash to render it of an orange color, yet
not sufficient to cause the salt to crystallize out and show it-
self upon the surface of a glass plate coated with the mix-
ture. The film is dried and then removed from the glass,
which is permitted to be done by the agency of the wax
gubstratum. It is now ready for exposure.
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Suppoge, now, that n reproduction of an engraving or
plece of ordinary print or sheet of music be the subject that
i# to be produced ; & transparency—not & negative—of this
subject must have been obtained and superimposed upon the
side of the gelatin pelliclo next to the glnss plate, After
exposure to light for a quarter of an hour—or more or less,
according to the light and the quality of the negative—this
gelntin lm Iy preseed Into contact with any bandy flat sur-
face, such 88 glags or metal, caro being taken that the sur-
face that was next the negative be placed outside, It is now
sponged coplously with,or immersed in, cold water, by which
& considerable amount of relief is obtained, the parts cor-
responding with the black of the originsl print or drawing
being seen standing in high relief, while the whites are sunk,
This, it will be seen, supplies the conditions for & surface
block to printin connection with type, all that is now wanted
being the conversion of the soft gelatin Into hard unyielding
metal,

The gelatin relief or mold obtained in the manner de-
geribed I8, first of all, made surface-dry by mesns of bibu-
lous paper, and is then lightly dusted over with finely pul-
verized plumbago or bronze powder. A cast from this sur-
face is then taken by means of molten beeswax, which, when
cold, readily parts company with the gelatin relief, owing to
the intervening sprinkling of plumbago or bronze. This wax
cast is then sent to the electrotyper, who, in a few hours af-
terwards, will deliver n metallic cast, mounted upon wood
and ready for working in the printing press. This process
originated with Mr. Thomas West, of London.—British
Journal of Photography.

S
Thalllum,

The optical process of detecting thallium in a mineral is very
simple, eays Dr.Crookes. A few grains of the ore are crushed to
a fine powder in an agate mortar, and & portion taken up on &
moistened loop of platinum wire. Upon gradually irtroducing
this into the outer edge of the flame of a Bunsen's gas burner
and examining the light by means of a spectroscope, the
characteristic green line will appear as a continuous glow,
lasting from a few seconds to half & minute or more, accord-
ing to the richness of the specimen. By employing an opaque
screen in the eyepiece of the spectroscope to protect the eye
from the glare of the sodium line, thallium may be detected
in half a grain of mineral, when it is present only in the pro-
portion of 1 to 500,000. The sensitiveness of this spectrum
reaction is so great that no estimate can be arrived at respect-
ing the probable amount of thallium present.

NEw Hor WaATer FusNEL.—This consists of a tin fun-
nel, with a perforated rubber stopper in the neck, through
which the glass funnel is passed; the whole is covered with
thick felt; the space between the glass and tin funnel is
filled with hot water.

CLIFF
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Now Fireproof Construction.

A new and cheap plan for rendorin buildings froe from dan
ger of conflagration has been produced in many promi.
nont bulldings of Chicago, by Mr. James John, of 457
‘Wabash avenue, in that city. The mode of application of
the Invention consists of first nailing rough boards to the
underside of the furring, botweon the wooded joiste, and
then to fill, in oven with the farring, with coarse hair mor-
tar gaged with sufficlent plaster or cement to make it set.
On the mortar s comented & row of square boxoes, cant also
of mortar, above which & second row is laid no an to break
joints, The boxes are slightly smaller than the spaces in
which they are Iaid, so that the intermoediate crevicos ean bo
filled up with a liquid concrete. Finally a conrser composl:
tion, like the concrete of lime, cement, plastor, oto,, with
screencd nshes of cinders, is packed on top of the boxes to a
thicknoss of one inch. Thisleaves about half an inch to the
top of the strips on the joists to which the floor s nafled.
The ceiling of the room beneath the joists Is formed by se-
_curing sheet iron strips to the latter, close to the wall and
extending, across and between them, iron wires some two or
three inches apart, after which more shoeet iron strips are
pailed on to secure the wires to the furring. Over the Iatter
the plastering is Iaid. The weight of filling and concreto In
90 1bs. to the foot when dry, and it costs about §2.25 per

The inventor claims that the joists thus protected cannot
burn any more than the wood blocks in & paved street,

Ounese fastories are going up rapidly in New England,
a8 well as in the newW estern States, The farmers of Paw-
let, Vi., are giving up sheep raising, and going into the
manufacture of cheese, Nine factories are alrendy within
its limits, The demand for American cheess in England
only increases with the supply ; ss cheege is found to be the
. most palatable as well #a & cheap substitute for animal food,

Tae largest pork-packing ionlo in the world has been
erected in Indianapolis. That city now claims the third
place in the list of the pork-packing cities.

DECISIONS OF THE COURTS.

United States Clireult Court=--District of Massachu=
sotts,
PATENT OILS, —JORNUA XERRILL 04, DAVID M. YROMANS ¢f al.
{In equity.~Before Shepley, Judge.—Decided February 18, 1874.])
unlol‘bo embraced in the same clalm with the product as an

e rnnhc ure.

A claim for * the above described new manufacture of deodorized heavy
h bon olls, suitable for lubriosting and other pnm free {tom
1he charecteristic odors of beavy hydroearbon olls, and having s slight
smell itke fatty olls, from heavy hy o, If 1t stood alone, would
be & clalm for an article of manufacture,

i words * by uuunf them snostantislly as herelnbefore described”
are added, it becomes a clalm for the product when formed by the pro.

To dlstil petrolenm in racuo st 50 10w & heat that the product containg
8 heayy lubricating ofl comparatively free from offensive odor Is not ap
{nfringement of & patent for the restdunm left, after dlstilling at such
low heat as 10 der‘a off the offensively odorous elements of petroleum ol
from whick the lighter elements have been!pmvloully distilled, and tgo
pmgn upanu&. although the distiilate, after being separated from the
mn n contained, gannot be readily distinguished from the patented re-

uu

m
w.--a.
- R. Curtis, Chauncey Smith, snd Wailter Curtis, for complaln-
“aw-u Broswne, William Bakewel, and Jabes S. Holmes, for defend.
< PATENT ABDOMINAL SUPPORTER.—~MOODY T4, TARER.
{Ia equity.~Before Shepley, Judge.—Decided February 13, 153.)
Defendant is charged with the tnfringement of letters patent (relasue
:::NM!.!S) granted to Saral A. Moody for {mprovementa in (:;mu

abdominal supporters.
%.’uut for an abdominal supporter intended to viscers of
formed persons

» p sustaln the

e will not be set sside uwpon the testimony of a med!.
cal man previous to the piaintif’s making the invention, he had
made ) of the same geoeral character for disessed and
deformed patients, as they were marily Intended for the rellef of the
spine, the support of the viscers nf:mnryob)ee(.uducl'u
adanted iy to the condition of the patient for whom It was pre-

tented article under & llcense
tentee after he nas repudisted the licence and refused to pay

the
the mnmu royaity.

One who * from such licensee with knovledfe of his having re-
noanced the contract will slso be liable for the sale of the articlies he pur-
chases, as well 3 for the sale of those he makes afterward.

and injunction ted,
. B, Wakefioid and J, B, Bobb, for compisinants.
Aquncey Amith and W. W. Scan, for defendasts,

%o one can Justify making and sellings
from

Supreme Court of the United States,
PATEST EEVERSIDLE LOUK.—~COFFIN 0f. OGDEN AND WOODRUFY,
(Appesl from the Cireult Court of the United States for the Southern

DMstrict of New York.—October term, 1573.)
Swayne, Judge, delivered the opinion of the court:
JTolis is an sppeal ln equity fromm the decree of the circu it court of the
United Btates for the souttiern district of New York.
Appeliant was the complaiusnt in the court below and filed this bil)
1o enjoin the defendants from Infringing the patent upon which the biil
is founded. The patent is for s door logk with & latch reversible, 8o that
the locf can be applied to doors openln‘ either 1o the right or the left
band. It was gradiied originally oo the 11th of June, 1861, to Charles R.
lllln{ Sssigues of Willlam 8. Kirkham, and relssued to Miller on the
27th of Jannary, 1881, Oo the 10th of June, 1564, Miller assigned the entire
r‘oull 10 the complaluant. No question s ralsed as 1o the complainant’s
tie, nor a4 to the slleged infringement by the defendants.
Slleges that the thin pn-ulen.or.msur{nl snd substantial part thereof,
Bad been, prior to the supposed invention thereof by Kirkham, known
aud used by divers persons (o the United States, and that amoog them
were Barthol Erbe, residing st mnnluibnm. near Pittaburgh, and Andrew
Patterson, Honry Masta, aud Bertiard Brossl, restding at Pittsburgh, and
that ali tacse poarsous had such knowledge at Pittsburgh. Thes pelices
Inaiet that Erbe was the rnor loventor, and that this priority is fatsl to
the patent, This proposition, in it aspect of fact and of Iaw, is the only
“l? which we have touno It nccea‘,? 10 conslder,
Irkbam made his lavention in March, 1861, This s clearly shown by
ll::‘lnumooy. sud there hno controversy between the parties on the sub-

R It I8 equally clear that Erbe made his lnvention not later than Janusr
. I8, 4 Was not controverted by the counsel for the appeliant ; but {t
-u.mlmn ABAt the facts touching that Inveotion were siich a8 not Lo
::uo.l'ldn'v?:as:‘tlo‘;ndnp Ilen',ln D -l:nn ';he I’n‘ur invention of Kirk.

ed npon i, renders it necessary Lo o
uﬂ{:l.l.y &Il timony upon (he subject, o o
u

The suswer

ton taken at Pitiaburgh upon Iote;

"" uln= sont out from Nev&orz. He made |loo.l'm.m
“.-“.( " oxNIbiL of the nrpull«u.m sonrked.) He msde the first
“ mm:u" the Inttor part of (e yoar 1800, 1ie made three sueh before
R mae nnd. AU Jook . The first” ho gave to Jones, Walllngiord & Co.,
tod h: . ?Nu: 1o Washington, whon he applied for a patent, The
‘“m"’"mz if atriend of Jones, He thinks the lock ho gave Lo Jones,
"M“'ﬁ i 0'-. WAS sppliod Lo s door, but (s not certaln,
lll!ﬂlc““'?’l (-'0. .‘.l{:.:w u"ﬂblﬁml‘:"l“' o "l:’ Ll S N“ln"‘l';'k

» AbOoulL soventeen yearws, u )
roe was foreinan in the log op of Jones, Wallinglord G’Cu..n Pltts.

urgh.
L tast year and bofors the 1at of April, 1801, be went to Krbo's |
Krbie thero etiowed him & 1ok and how 1t worked, so (st 1€ coold bo naed

right arleft, Hesays;
fio "!'“) wowed e ‘}‘ ‘m:ﬂ made In two pleces, One plece you

take out when you take the AwNy. The other part—the main part
of the lollonmoﬂdu.lon.. 3'2.“’::.;' -u' o o'u. -2 um."_‘.’..
anse wanta to and tarm It sround left or

yours, He mined the lock care-
el 1o

g Ty e ol
Siprag o donge, Waifagiora &',

190 be was & pallers mﬁ?&.!u‘?ﬂ'?ﬂb Co. Had

Cohmlned the ok S b e cae

“ You had to gnll out the spindle, and the hub was Aitted so that 1t would
alide Botwoen the spindle and the plate and Tst the Iatoh forward., * ¢ *
Ie whole hub was made of three pleces. gm‘ part was solld to the apin.
1o or Hub shatke, and then the hub that slides between the plate and care
and A washer at the other slde of the spindle. Thore In not A particle
of difforence between tho exhibit and the original lock. 1t 18 all the

MAme
Mo ldentifies the time by the fact that he commenced hnlldl01 A honso
In 1861, and that yoar i marked on the water conductor under the roof,

PaTTENsox, Untl) recently he was a manufacturer of looks and other
small hardware, l\n ‘ho yoar 1560 he was the superintendent of lha ln&l
faotory of Jones, Walllngford & Co., and thelr sunoceasors in Plttaburgh,
1o hnd known Erbe since 1856, Aboot the Int of January, 1861, Erbe showed
bim an improyved reveraible lock of his invention 11ke the exbibit 108k,

The Improvement * consisted In construoting the hub or follower 80 That

hon tho spindle was withdrawn the hob wounld alide forward botween
(he canes wo Lhat the head of the Inteh would protrude bayond the face of
the lock, 10 an to permit ite roveranl from right to 1eft, the (atoh head beln
conneoted with the yoke by s swlivel Jolnt, so that It might be reversod,
% % 0L was our uniform practies fo put our new locks on the doors
about the ofiice to test them, and Ibelleye that one was put on ; but at this
distaneo of tHmo L eannot say nositively that (L was,

There Is no proof that Kebe mado auy looks acoording to his invention
hore (0 question but those mentioned (6 his testimony,  Ho spplled for o
nqlqum 10 1464, and falled to get it Why‘ln not disclosed In the record,

e appeliants eallod no witnesses at Pittaburgh or elsowhore to conten.
dlet or Impeach those for the appellees, Bross! was subjected to a rigor-
ous oroasexatination, bat, in our Judgment, It In nowlse diminisbhes the
effect of his teatimony fn-ohief, he counsel for the appollants asked
with emphasis, In the argument bere, why the defendants hiad not called
Jones, of tho fiem of Jones, Wnlllnﬁ'onl & Co.? The question was well
rotorted why he was not ealled b o other slde. He does not appear in
A favorable light, He prevented Erbe, who was in his employ, from going
to New York to testify In behalf of the dofendants, and avowed a deter-
mination to provent, If It were possible, thelr obtalning the testimony

f Brosst, Mants, and Patterson, It is difficult not to regard him with s

nallnﬂ akln to that which attends the presumption in odinm o

e entortaln no doubt that the testimony of all these witnesses s true In
evory partioular, Including the stetemnent of Brossi as to putting the lock
on the dno‘. 1€ that were falso, doubtiess Jones would have been called
10 Plnny t, His hostility to the defendants s & sufficient reason for
thelr not ealling him for any purpose,

The oase arose while the p-&-nl act of 1856 was In force, and must be

rovisions, The sixth section of that act requires that

W entitle the npp“unt to & patent his Invention or discovery must be

one “not known or used by others before his Invention or discovery

thereof,” The fifteenth section allowed a party sued for infrin, ent to

BN"- Among other defonces, that the patentee * was not the original and

rat Inventor of the thing patented, or of & substantial and material part
thereof clatmed to be new."

The whole act Is to be taken together and construed in the light of the
context, The uuxnln‘“o( thoso sections must be sought in the lmport of
thelr lan and In the omet and &?Iley of the Leglsiature In enacting
them, (Gayler va. Wilder, 10 How., 496.)

The Invention or dllcovolx r1llcd upon as a defence must have been
colxplato and oapable of producing the result lonxtl’ﬂ. 1o bo necomplished ;
and this must be shown by the dofendant. The burden of proof rests
upon him, snd every ressonable doubt should be resolved against him, 1f
the thing were embryotic or inchoate ; If1t rested {n speculation or oxperi-
ment; 1 the prooess pursued for ite development had fafled to rench the

olnt of consummation, it cannot avall to defeat a patent founded upon »

lncovvy or invention which was completed, while in the other case there
WAN On ¥ progross, however noar that progross may have approximated to
the ond {n vlew. The law requires not conjecture, but certalnty, If the
s eation relates to a machine, the conception must have been clothed tn
nbatantial forms which d%monnmw at once ita practica
ulllll{. lmld ps. Cutter, 1 Story's R, 5%0.) Th
l‘) ; : ?"o pcu% 1: sufMolent. e number 1s fmmaterial. (

unt, 1 Mason, 502,

Until his work is done, the Inventor has given nothing to the public.
In Gayler ra. Wilder the views of this court upon the subject were thus
o

2

x&c do not understand the circuit conrt to have sald that the omission
of Conner to try his safe by the proper tests would deprive it of its prior.
I!y&nor his omission to bring It into public use. He might have omitted
both, aud also abandoned {ta use and been Igomt of the extent of its
value ; yot, Fitzgerald's, the latter would not, upon
such grounds, be entitied toa ed d its mode
or|?o:%tmﬁlllon 'v‘,ea lll'll l:'lnt
calle: i ou

Whem’cr mf' roposition expressed by the gorovuo in the last sentence
1n & sound one, 1t I8 not necessary in this case to conaider.

Here it Ia abundantly proved that the lock o ally made by Erbe
“was complete and csr le of l'orklni." The priority of Erbe'sinven
tion is clearly shown. It was known at the time to at Jeast five persons, {o-
cluding Jones, and grvhublr 10 many others in the shop where Erbe
worked ; and the lock was put in use, belng applied to a door, as proved by
nrout. It was thus tested and shown to be successful,

These facts bring the case made by the appellecs within the severest
lendl CM:I which can be applied to them. The defence relled upon Is fully
made out,

The decree of the circult court 1s affirmed.

doehfed under s

NEW BOOKS AND PUBLICATIONS,
Tue ANAESTHETIC REVELATION AND THE GIST OF PHILO-
sorny. By Benjamin Paul Blood. Amsterdam, N. Y.

The author maintains that “there is an [nvariable and rellable condition
(or uncondition) ensuing about the Instant of recall from anmsthoticsl
stapor to sensible observation,or ‘ coming to," in which the genius of being
{s revealed.” He fafls to show the ifmport of this discovery, and Indeed
seems anxious to return it to {ts native limbo by smotharing It in & collec-
tion of meaningiess verbiage which no one would attempt to unravel,

A TREATISE ON THE METHOD OF GOVERNMENT SURVEYING,
as Prescribed by Co and the Commissioner of the
General Land Office. With Complete Mathematical,
Astronomical, and Practical Hlustrations. In pocket
book form, price $2.50. New York: D. Van Nostrand,
23 Murray and 27 Warren streets.

This volume is likely to prove valusble to students of the important
branch of civil engineering of which it treats, It Is written 1o & practical
and pointed style, and well fllustrateds and It contalos the necossary logs-
rithm and transverse tables in a compendious and convenlent form.,

FueL, By C. W.Siemens, FRS. With an Appendix on the
Value of Artificial Fuels as Compared with Coal, by
John Wormald, C. E. 50 cents, New York: D. Van
Nostrand, 23 Murray and 27 Warren streots,

This is No. 9 of Mr, Van Nostrand's Science Serfes, and consists, In chlef
of an excellent lecture to working men by Mr. 8! already

on in our columus,

Inventions Patented In England by Amerionns,
(Complled from the Commissioners of Patents’ Journal.)
From February 17 to March 9, 1874, Inclusive,

Baxx Loox,—T, B, Worrell, Philadelphia, Pa,
BoLt AXD NUT, 2r0.—~W. J. Reld, New York elty.
Braxe~W. B, Chapin, Wickford, R. 1., et al.
Brexon-Loaoixe Fing Anx.—E, Whitney, New Haven, Conn,
CEXTRIFUOAL MaoHINE. —D. M. Weston, Doston, Mass,
CoxmixaTion Look.—~H. Clarke, Baltimore, Md.
Drgssixa MiLLsroxes.—Chisholm Brothers, Ottawa, 111,
Dxy Gas Meres.—~T. C. Hopper, Philadelphia, Ps.
GriNpInG MrLs.—Enterprise Manufscturing Co., 'iiladelphin, I'a,
Lignring Gas.—O, 8lebert (of New York city), London, Rugland,
Paoxiva Curomrox or Live.—M. L. Bush, New York eity,
PREAREYING ANIXAL SUBSTANCES, RTO.~G. Napheyg! (of New York city)
London, England,
Proreorive Tax Eyes, 210, —J. H., Beardsley, Brooklyn, N, ¥,
Puriryixe Mipprixos,—C. E. Whitmore, Quiney, 111,
Rovany Hay Trooen,.—$8. Perry, Newport, N. Y.
BnAnreNiNG Toon.—0. W, Taft, Brooklyn, N. Y.
Sxwow OLxansn,- O, H, Perkins ef ol, Providence, It, 1,
BTEAM AXD SAILING VEssEL.~R. Lo Forte, New York city, et al,
Srram Exorwe,—J. H, MoGheo et al., Kansas city, Mo,
STRENGTHENING GUNS, 8T0,~], F, Allen, Now York olly,
TaEaring Sroxore.~P. 8. Davian, Jersey Clty, N. J,
Warrine TAnLg, ¥ro —N. Knlght, Auburn, Mo,

Berent Dmerican and FHoveign Latents,
Improved Machine ftor Cutting Glass In Owal Ferms,
George Nelfrich, Boston, Mase~~Tals invention consisis of & table, on

which the gires is secured havingon Itaunder side s slotted disk of & tramme!
ot ellipsogrsph, and supported 1n & large ring, #0 8 (0 be revolved to turs
the trammel plate aroand the blocks of the teammel bar, which 1s held sta-
tonary fn the frame or base of the machine as Lo Lhe rotation of the dlsk,
but may have endwise motion ; and the trsmmel sapports, by standards
risiog sp from 1t on opposite sides of the base, s borizonts) bar, which

passes ovar the gisss-holding piate, and also & holder for the ontter, under
which the glass (s carried by turniag the plate to which it Is clamped to ott

the glsss, By shifting the holder chitter towsrd sod from the center, the

1001 1a adjusted for cutting diferent sleen, and by shifting the bl
trammel bar, which works [n the slota of the disks, toward and f;
othor, the apparatus {s adjusted for eutting ovale of any
rack and pinion are arranged with one of sald bloeks for ¢
Invention seoma to be well adapted for the purposes for whioh (tis

And Ina vast improvement over any machine previously invented for
ting oval glass, E

Improved Tool Holdor. 33

Frank Fank, Beverly, [1l.—The {a & handy little tool for earpenters’ ang
pattorn makers' use. It consists in & tabe having the bore st one enq
Inrgor than at tho other,and one or both ends internaily threndod 1o receiys
at tho Iarger end an ordinary lead penctl, with which it eonmudni{
#leo, snd at the small end o soratoh awl or & knife biade, iR

Improved Cnr Conpling,

Abraham Rust, Vaea, Oal.~The oavity of the bumper oxtends thward as
Inntted with a sllding block, which I8 held forward by a eoflod lﬁﬂn"g’.'
coupling pin passes vortically through a holo In the forwaed partof
bumper, and moves up and down through o tube. A log on tho'u»n"uﬁ
of the pin projects through a slot In the rear wido of the tubu, and to 1t fy.
Attached a short chain which 1s also secured to the rear of & alide which
#lides in a recess upon tho bumper,ao that its forward end may pass beneath
the lower end of the tube to support the pin when raised (o unconple the
cars. To thoslide 1a sttached an arm which projcets upwArd 16to & recess,
and s held forward by a cofled apring, A fat spring holds the mdo'dcn".
toftaplace. Asthe pin Isralsed to nncouple the cars, the rear end of the
sllde n ralsed from & small pin by the chatn allowing the sald siide 10 ba
pushed forward by the spring beneath the coupling pin. As the ok s
withdrawn from the bumper head, the sliding block s pushed forward by,
{taepring, so that the small pin may again enter a hole In the nm.um..'
coupling is arranged to couple sutomatically as the cars are run together,
Asthe cars are run togother, the entering link pushes back the hloek
Wwhich carries the slide with It, allowing the coupling pin to drop lnto place
through the link coupling the cars, 1

Improved Windlass for Pressos, ete.

Melancton Bryant, Northport, N, Y.—The holding pawl, by which the
windlass 1s rotained while the pawl lever and its pawl are moved back on.
the ratohet wheel, I8 constructed In two parts, which are Jolnted together
by a knuckle joint, which closes by rising upward, but is hold opon by the
welght of the pawl, 50 that when the latter rosts on tho ratohet wheel,
tho pawl has the fanotion of an ordinury rigld pawl of ono plecs, Below
18 n trip lever for throwlng up the joint to trip the pawl and reless the
windlass. Before tripping the pawl in this mannor, the ratehet pawl fa
thrown back, so that it will not hold the ratchat wheoel, and, In order that
it may not be struck by the toeth of the wheel and thrown forward agaln,
it 1s secured by a pin, 3

T

Improved Curtnin Fixture or Rolling Shutter,

Charles H. Reynolds, Willlamaburg. N. Y., assignor to himuelf and Henry
G. Richardson, same place.~A ring of cast fron is made with two notehed
lugs upon {ts inner surface, to recelve the bolts by which two disks are
secured to each other and to the sald ring. The disks aro made larger
than the ring, 80 a8 to project beyond it and form a groove Lo receive the
hoisting strap which is wound around the wheel thus formed, The strap
fs held to support the shutter in any desired position by a elamp conatst-
ing of two corrugated cams which are arranged to move exactly together.
A counterbalsneing welght to the shutter shaft, consisting of a chaln, t»
attached to one end of astrap, which Is wound around the shaft,in the
opposite direction from the hoisting strap. As the shutter Is ralsed so as
to diminish {ts downward draft upon the side of the shaft, the lower end
of the chain comes In contact with the floor, o as to diminish the down-
ward draft upon the other slde of the sald shaft. Inthis Way tho shutter
will be exnctly balanced, however much or little it may be rolled up, the
welght adjusting (teelf to the weight of the shutter,

Improved Combined Plow, Planter, and Cultivator.

John Urban, Belton, Tex.—Two paraliel besms are connected and held
at the proper distance apart by straps bolted to them. To (he rear part of
the beams are bolted two croas beams, the sald bolts passing through holes
In the beams, and through longitudinal slots In sald cross beams, enabling
them to be adjusted as required. The cross beams are connected by bars,
attached to the upperand lower sides of thelrends, There are also two
side beams, Lo the inner sides of which, near thelr ends, are attached arms
which slide along the inner sides of the cross besms, and are secured to
sald cross besms dy dolta which pass through holes through the cross
beams and through slots in the arms. The (nver endsof the arms are
halved, so that they may overlsp each other,and are connected by bars
attached to them near thelr inner enda. This enables the side beams to be
sdjusted wider apart or closer together. The whole forms a convenfent
frame adapted to be used with planters, plows, or cultivators,

Car Coupling.

Raasom Hemenway, New Cassel, Wis. —This inveation conslsts of a draw-
bar at each end of the car, which is provided at one side with s strong out-
wardly curved part, bavinga Isterally sliding spring catoh, and at the other
slde with a broad vertical hook, which enters into the recess detween the
eurved part and hook of the drawhead of the adjoining car by pressing the
spriog catoh sidewiso. The spring catch locks over the hook after the
entrance of the same into the recesa.  As both drawheads Interlock with
each other, a double coupling Is obtained,

Improved Draft Equnlizer,

Aaron Wilson, Tekamah, Neb.—This invention is a triple tree pivoted at
one end to a projecting bar and contrally to a lever, which 18 plvoted at fts
opposite end to a linkof the double tree, and centrally to a tongue. By
this construction the resultant line of draft will run along the tongue, so
that there will be no side draft eaused by the use of a third horse.

Improved Cotton HBale Tie.

Edwin W. Whiteman, Bayou Sars, La.—This invention s a bale tie made
with a hole in one end,loops or bends npon (ts other ond, and with a tongue
on {ts middie part, to adapt 1t to be used with a wire. Tho wire 1s passed
around the bale through one of the loops, bent round the tongue, and Is
sprung lnto the other loop. When the bale tie has been put under the com-
press, the end of the wire In sprung out of the loop and tongue, the slack ts
taken up, the wire is sgnin passed around the tongue, and sprung fnto the
loop, and its end, which Isnow long, Is passed boneath the adjacent tle.

Improved Lover Motor for Converting Motion,

John Stone, M1 Grove, Mo.—The Invention relates to imparting mecha-
nleal power to a drive shaft through the pendulum movement ; and con-
sista in the mode of combining the pendulum with the crank pitman and an
aotuating lever, so that the leverage Is greatly augmented, while the arc of
vibration s brought within shorter and more convenient Iimits, an extra
and horizontal lever producing the first, and the mode of conneoting the
pitman evolving the second, effoot,

Tmproved Wateh and Clook COnlondar.
Levi Berger, Danville, Pa,—This Invention consiats (h & 0lock or wateh
oalendar, In whioh are exhiblted sutomatioally the day of the weok, the day
of the mwonth, the month, and tho year, without 0og or gear mechanixm,
and in soch & Hmited apace that all may be confined (o the oavity of & com
paratively thin plate, the dovice belng thus applloable efther to a ologk or
watoh,

fwmproved Pliman Counnecction,

Andrew J. Van Atta,of Van Atta, ssslignor of one half his right to Georgn
Van Atta, of Newnrk, O, —~This invention (s an tmproved pltman connection
#0 constructed as to throw the force of the stroke to one side or outward,
inatead of direct, and to enabie lost motion and wear to be taken up, and [t
consista fn & plizran conneetion provided with one or more eccentric
V.sbaped ring corrugations upon (s adjscent sarfaces, Atilag tnto each
other, but a0 formed that the polnts of the corrugstions of the ane part
cannol reach the bottoms or bases of the corrugations of the other part.
The parts are secured to oach other by & bolt which passes through the
center of the sald parts, By this construction the foree of the stroke will
be recetved upon the corrugstions of the conneotion, and w''' he thrown to

one side Instead of belng direct.)

L)
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Improved Peormutntion Yoelk,

Joseph G, O'Nefll, Grase Valloy, Cnl,~A spindle extends through the
door and look and profoots on onoh slde, and Naw' s knob at each ond for
turning ft. Arms on this spindlo are (nstdo of the 100k onne, for throwing
brok n plate, which withdrawns the spring Intoh bolt, Tho arms are alko to
turn o alsk for ehifting combination rings. Al theso rings haye o notoh,
and sald notohes must o adjustod to cofnelde with prongs of the piate, to
allow aatd plate to be withdrawn for pulling back the holt, A conleal cap
I8 sorewed Inton hole In the door 1atoh, through which the netohes of the
rings onn be seen when in the Fight position for allowing the Intoh to bo
pulled back, When this oap Is removed, the nambers on the disl plate and
the number of turns and parts thoreof, nnd the directions for turning the
spindie, to net tho rIngs so A to nscertain the numhers for the combination
oan bo readily asesrtained by turning the rings H1 the notehoes are soen
throngh sald opontng, and noting the turns snd the numbers whaoreat the
pointer stands whon the notehes are socn, To open the loek at night, when
the pointer and the Aguren of the dial cannot be seon, four deop notehesnre
made In thoe dinl plate equidistant from ench othor in the olrcumiercuce,
snd a sorion of holes corrosponding to the numbers on the dinl, These are
to guide a feelor to the hole for stopping the pointer at the right number,

Improved Boring Muachine.

George W, MoOready, Potiteodiac, Canada,—The abjeot of this Invention
fto provide an tmproved boring maochine, which s to be nsed to the manu.
facture of brushes, or for making the internal mochanixms of musical in.
struments, or for driling holes tnto & nombor of artiolos made of {ron
or other motals, or for such other purposes whore a number of holes ure
roquired to be bored at fixed Intoryals. Three borer pintes are perfora.
tod according to the pattern of the artiole to be bored, and two of them
Aro placed Into the case, through which the front purts of the borers are
Inserted. The third plate 18 then placed upon the hends of the borers
whioh are mado with any one of the approved bits In common use, each be-
Ing provided at Its rear parts with a collar and an oblique erank. The col-
1ars hold the borera in position on the second borer plate during use, while
tho obligne cranks turn the borers. Tho parallel position of the eranks
while turning pravents thelr interfering with oach other, no matter how
muny be nsed or how closely they are nrranged togother, As the borers
rotate withont advaneing, {(t 18 necessnary to feud the articles sgainst them
by mechanfonl power, For this purposo n feeding apparatus Is cmployed,
Into whioh the artfeles nre readily placed and removed, while thoy are at
the same time firmly clamped to provent tholr splitting daring the boring
operation,

Improved Cotton Pross, :

Matthow Hussay, Troy, Ala~Tho object of this {nvention 1& to furnish,
for the use of cotton planters and others, & powerful press, by which cot-
ton and other material can be rapldly and closely packed. The Inventlon
conaists of a plunger block operated by pivoted levers In connection with
snltable pulloys or windlagses, Tho upper ends of the levers are of wedgo
shape, and connected at the polnted extremo ends by a strong hingo.
Their lowor ends are attached, by strong ropes, to pulleys or windlasses'
and by lowering snd lifting them the machine {8 operated. The beam lov
ers transmit the motion to the plunger rods and block, and press the cotton
or other material closely into the packing box. The plunger block s rafued
aboye the pucking box by pressing in an upward direction, the plunger rods
ylolding and supporting the block above the box till the same 18 filled with
the material to bo pressed. The block {s then brought down Into the box,
nnd the levers applied fn the manner deseribed,

Tmproved COnr Coupling.

Walter Stiles, Bloomfield, Town,—This fuyvention consists of an elbow-
shaped frame, arranged on the drawhead 50 as to hold up the coupling pin
above tho link; alaoto hold the link up level, or u little inclined,soas to on-
tor thoe drawhoad of an approaching car, so that, when the two CArs come
together, the two frames will push each other forward at the top, 80 as to
releane the coupling ping, and let them fall through the ok, and couple the
onrs self-aotingly. Full description and {llustration of this device will be
found on page 195 of our current volume.

Tmproved Iron Fence,

George Forsyth and Moses R, Counter, Seaforth, Can.~The gate posts
and others to which the braces are attached, and which are of iron, are
placed with thelr fiat sides parallel with the line of fence. The inter-
med'sto posts are placed with their fiat sides at right angles to the line
of fence. All theso posts sre perforated for the wire, and the wires are
Keyed Lo the intermediate posts to prevent longitudinal motion. The
braces are rivoted to the end posts, and they resch to the adjacent Inter-
mediate posts, and have a too which passes through a mortise (n the lat-
ter. All the posts pass through s mortise In angle stakes. This angle
stake adds very materially to the support of the fence, and counteracts
the effects of the wind. Wire ralls are stretched between the posts.

Improved Automnatic Gare.

Winston W.Glibert, East Enterprise, Ind.—To the upper part of the rear
croes bar of the gate s attached an eye through which passes a rod, the
lower end of which Is pivoted to the post, and Its upper end connects
with a bow, the ends of which areattached to a block pivoted to an arm.
The block rocks freely npon its pivols, and to it are sttached levers pro-
jecting upon the opposite sides. The rod in Its movements operates a
short lever which aets upon another rod, and draws the latch close to the
cross bar of the gate, withdrawing 1t from a catch. snd allowing the gate
to be swung open by the movement of the rod first mentioned. As the
levers are operated to open the gate, the first efiect Is to rafse its for-
ward end, which frees it from the stops, and allows it to swing freely i=
elther direction. A block !s attached to the post, justabove the angle of
the Iateh, so that the gate cannot be opened without first withdrawing
the sald latch, This prevents the gate from being ralsed and opened by
stock. The gate may be raised to allow small stock to pass beneath it,
in which position {t may be supported by a sultably arranged bar.

Improved Station Indicator.

Danlel H. Close, New York city.—An endless belt passes over rollers and
Js held taut by springs. By sultable construction, when & rod is drawn

Tmproved Muchinory lor Worcing and Exhausting Alr,

Willtam 1, B s, Manoheater, Kngland ~Thisinvention ia an improvement
on the well known MoKonzie blower, and consists in & eranked shaft and
revolving Inner and stationary outer eylinder, Quadrants are hinged to
the Inner eylinder, and caused to osolliate throngh opanings thereln by
means of radins rods conneoting them with the shaft, Thus the loner
oylinder sots as a driver for the fans or quadrants, earrying them round
with ft, and by thele operation in the space hotween the two oylinders,
drawing In and forelng oot the air

Tmproved Harvvester Rnke.

John J. Dawey, Red Wing, MinnThis Invention Is an attachment for
narvostors for collocting the out graln and delivering It In compaet
gavols elthor to buoders or upon the groond. As a rocker begins 1ts ro-
turn movement, & chnln causes & bar to sweop longitudinally along the
forwnard part of a platform, colleoting the grain Into o compact gavel
against tho downwardly projecting end of the tnner side bar of the frame,
As tho bar resches the fnner end of (ts stroke, n trip rod strikes o cateh
plate, and allows the bar to move to the rearward scross the inner end
of the platform, earrying the gavel with It to the rear edge of the plat.
form. As the bar agaln bogios its outward movement, the gavel In left
npon & spout attached to the rear edge of the platform, whenee It 1s taken
by the binders and bound, The binders slt upon adjustable seats attached
to the binders' platform, which (s seeured to the rear part of the platform
frame. By dotaching the spout and binders’ pintform, the gavel may he
allowed to drop upon the ground,

Improved Wagon Bralke.

Jesse O, Coleman, Cliftan, Kan~Thore are two brake bars of wood hung
to the wagon body by chalns. One bar extends ncross the body and con,
noots with a handle lever, The other and shorter bar moves with 1ta corved
ond fn a ataplo of the cog bar, and prosses, by the forward motion of the
lever ond of the Intter, toward the wheols, Skid shoes are attached to the
ends of hoth bars, no an to be adjustable above or below the huba to the
wheels, Ameotallio gnide bar is firmly applied to the short bar, and extends
back over tho end of the long bar, serving as support for the same, Chalos
connoot the bars from thelr points of suspension to a double hook, plvoted
fn the contral axis of the wagon. Thoy serve to keep the brake bars from
swinging midewine off the wheols, The whole brake arrangement may be
taken off, and every part easily be replaced.

Improved Lozenge Curter.

James A, Dingwall, New York clty,—~Hy this Invention, lozenges may be
out with groat rapidity, either by hand or machine power, It consists of o
supporting frame, to which s perforated main plate, with tubular catters
faattached. This guides,in sultable holes and recesses of the frame, s per-
forated spring plate, which passes up around the tubes on pressing the cut-
tor Into the dough, and detaches, by 1ts downward motion, the waste parts
from the cutter tubes, while the cut lozenges are carried upward in the
same,

Improved Running Gear for Vehicles.

William Hemme, Michigan Valley, Kan.~The rear extensions of the front
hounds Join togethor at the center, o short distance from the axie,and have
n swivel, which conneots with the reach by a pivot joint, so that the front
and hind parts may osciliate vertically to any extent. and may oscillate
horizontally at the center, botween the front and hind parts. A spring is
combined with the rod and socket of the swivel, g0 that the draft will be
transmitted through It when not too great, so that the Irrégular resistance
of the hind wheels will be less severs on the horses than when positively
connected, The axles are also connected by a system of jointed rods,which
remaln slack, excopt when the lmit of the contraction of the spring 18
resched, when they come to {ts ald, and sustain a portion of the draft., By
this means, an elastio connection of the two axlea s provided for ordinary
draft, and an inelastic connoction for heavy or sudden draft.

Improved Dryilng Apparatus.

Benjamin F, Cawthon, Ellzabethtown, and Andrew J. Conner, Lonls
yville, Ky.—~This tnvention Is applicable to the drying of lumber, peat, or
othor substances, There are two drying chambers, one of which connects
with a furnace so that the products of combustion pass through it, The
other Is a communication with afr pipes In sald furnace. Consequently, the
heat of the gases, etc., 1s used In one chamber, and the heat absorbed by the
pipes in the other.

Improved Combined Seed Sower and Harrower.

John W. Smith, Nashville, Tenn.—The draft strain Is sustained by the
axle in such a way that the frame may be raised from the ground for con-
venfence in turning and passing from place to place. Barsare kept con-
stantly moving back and forth as the machine is drawn forward, so that
the ground will be thoroughly stirred. These serve, together with the sult
ably arranged toothed frame and s seed sower of simple construction, as s
two way cultivating harrow, for sowing and cross barrowing the seed Into
the sofl.

Improved Method of Preparing Teas for Use.

James Spratt, of the Island of Guernsey.—The tea s to be solidified by
placing It in molds of fron, when {t {s subjected to suchap eas will re-
duce It to one third {ts former bulk, which pressure will reduce the tea to a
block, which shall have s smooth glossy surface, and will not cﬂlmb)o.
This pressure breaks up the cells or sacks of the tea, 50 that tho streagth
and flavor in making a decoction can be more thoroughly and much more
quickly extracted than fa possible when the ordinary loose tea Is used.

Improved Trace Fastener.

Willlam Rombaugh aud James C. Mears, Ollvet, Pa.~A hook is swung op
sldewive on & slsoulder (nto the longitudinal direction of the single tree,
to the extromity of which it s fasteved, in which position the end of the
traco may be slipped easily over the pointed end. The hook 1s then tarned
over, 80 a8 Lo be under right angles to the tree, and forming s Hok-shaped
pleco with a shonlder, from which thie trace cannot relenss taslf, being
held securely inelosed therein,

Improved Boller Feeder,

Charles Wright, Catlettsburg. Ky.—A chamber, the upper end of which Is
made closo, has & yalve in the middie of 1ts bottom, The valve stem rests
against the end of & serew that passes In throngh the closed end of the
oare, 40 that, by adjusting the sald screw, the valve may be beld to its seat
with more or lass force, [nthe valve, upon the opposite sldes of the stem
are formed two pawsages, In such posftions that they may, by sultable
adjuntment of the valve, be opposite two of fonr passages in the hot-
tom, In uslng the deviee, 1t {8 connected with the boller at a lttle
higher lovel than the water line, One passage is connectad by & pipe
with the top of the boller; another, with the boller at the water
e ; the third,with the water cistern, which must be at & higher level than
tho dovice, and the fourth, also with the clstern, to convey sway the stesm
or aly from the chamber. To the valve In ons pasiage Is secured a pipe, the
upper end of which profects nearly to the closad upper end of the vessel, 5o
that water may pass into and steam or alr out of, and also that water may
pass out of nnd steam into, the sald chamber without the two streams inter-
fering with eoach other. The movement of the yalve s limited yastop
pio attached to its edge, and which strikes alternately sgainst & stop pio
onthe bottom, By this construction, as the valve Is turned 80 as to make
the passages correspond, respectively, with the third and fourth ports, the
water will flow, by its own welght, Into the chamber, while the alr or steam
In #ald chamber escapes into the sald clstern, or some other receiver.
When the valve Is 80 adjusted as to make the passages correspond, respec
tively, with the first and second ports, the water will flow, by fts own
welght, Into the bofler, while an smount of stesm escapes Into the
chamber,

Improved Machine for Raking and Baling Hay.

John Trout, Sonth Pass City, Wyoming Territory.—One slde of s trisngn
lar cage Is hinged to the rear edge of the top, and is provided with short
spring teeth at the lower edge, 50 as to constitute the rake for gathering
the bay in front as the apparatus [s drawn slong the ground. A packing or
stufling fork, also pivoted and arranged in front of the side, s awung for-
ward from time to time by a lever, to press the hay gathered in front of the
rake Into the case. It can be lifted up when swung back to pass over and
drop behind the hay gathered np during & movement forward for stafMog
the ense. A couple of strong ropes are connected to the swinging side
and are provided with clutches geared to the axle, 50 as to be turned by
the horse to foroas the side on the case for pressing the hay and forming
the bale. The tying cords are sttached to the lower edge of the swinging
flde and passed around the Interfor of the esse over spring holders, from
which they can be readily detached, also over & rod, which can be pulled
ont to release them, and around the edge to a shaft havivg a hand erank by
which they ean be drawn tightly sround the bale for fastening It,

Improved Perch for Dumpiog Cars.

George Richards, Boston, Mass., assignor to himself and Albert Thayer
same place.—This invention 15 a perch for ratlroad dumplog cars, by which
the drawheads may be arrapged st standard hight, belng stiff and strong
enongh to support the rocker bed from 1ts ends,and avolding the continos
annoyance from rotting of the parts and consequent rocking of the cars.
1t consists In making the perch of the dumping car of two bars of channel
Iron, T beam, or other form of Iron, and fastening it Iaterally, 1o soeh s
manner that the draw rigging passes between them,and the whole structare
becomes stiffer and stronger.

Improved Well Boring Apparatus.

Alfred White Morgan, Brownville, Neb.—The Invention is an improve
ment fn well borers of the class In which a spiral flanged suger I8 arranged
to be operated by s sweep or other suitable device, and to be ralsed from
the well to discharge the earth ) d by, and pscked upon, the spira
fiange. By sultable construction, by turning a crank, the driviog shaft
will be ralsed from the journal of a drum,and by turning snother crank,
the driving shaft will be carried over the boring shaft with which It Is con
pled, an arm enabling It to be readily guided into place. The arrangement
18 als0 such that, when the cutter enconntersa stone, the boring shaft s
slightly raised,so that the cutter may pass over It and again enter the
ground at its other side, and #0 on until the catter passes beneath the sald
Stone and thus removes {t, A flat stecl plate, twisted Into spiral form, and
made polnted, serves as & bit to force {ts way {nto the sofl when the cutter
does not enter tho sofl freely. A hollow crlinder, of such a slze as 1o alide
up and down frecly upon the boring shaft,and to which s attached a piral
plate, receives the dirt from the cutter and carries it oat of the well hole,
Devices are provided which prevent the possibility of the carrier being
overloaded or clogged, and from being turned by the pressure of the dirt
agalnst the spiral,

Improved Harvester Rake.

Willlam M. Howe and George H. Howe, Lansing, Mich.—This improve
ment 1o the raking apparatus consists of teeth arranged to project from
the rake head up through alots fo the apron, snd to swing down horl-
zontally at the beginning of the backward movement to pass under the
graln ted on the platform during the forward movement. The

The bottom of the mold and of the follower are provided with Vshaped
transverse projections, which enter the tea, and, as the pressure s applied,
they pack {t more closely, and leave deep transverse grooves in the upper
and lower sides of the blocks, The grooves upon the opposite aldes of the
block should be opposite esch other, 0 that one or more of the sections
formed by the grooves may be broken off, according to the quantity re-
quired to be used at a time.
Improved Sheet Iron Scoop.

John C, Milligan, New York city, assignor to Lalance and Grosjean Man.

ufscturing Company,same place.—This improved scoophasa shortsldeands

Dack, & cam is released from s pswl, and {t s caught by ther pawl,
allowing s spring to revolve one roller one half s revolution. As the rod
18 released,the pawls move forward and the roller completesits revolution,
bringing the name of the next station {nto view. One end of the cord con-
nectlag with the rod s attached to the bell cord pasaing from the engine
through all the cars of the train. The other end of the cord is attached
to & spring roller attached to the rear end of the rear car, and which Is
designed 1o take up the slack of the bell cord as the cars are stopped or
backed. When the train s sbout to leave a station,the engineer pulls
the bell cord toward the cogine. This draws the cords and draws back
the pawls, sllowing the roller to make u lalf revolution ; then, as the bell
cord In releared. the rollers complete thelr revolution and the name of the
next station is displayed.
lmproved Harvester,
Jacob D. Martin, Frazeysborg, O.—This invention is an improved har.
vester, 80 constructed as to deposit the cut grain in the rear of the ma.
chine, and st such & distance from the standing grain as to be entirely
out of the way of the machine In its next round, By sultable construc-
tion, by moving the upper end of & lover to the rearward, the rear edge of
the platform rack will be lowered to allow the eut grain to alide there-
from. and, by moving the upper end of the sald lever forward, the rear
edge of the platform rack will bo rafsed fnto poeition to recelve the cut
grain. As ths rear edge of the platform rack s lowered to discharge the
graln, s guard rod 18 moved forward by the same movement into such &
position ax to recelve the falling grain and prevent it from belng tnter-
mingled with the graln belng dischargod. Ax the platform rack (s again
rafsed, the guard rod or cut.off s moved back out of the way, allowing
the grain to fall apon the sald piatform rack, As tho grain slides from
the platform rack, It is rocelved upon the dropper, which Is provided with
end gusrds, aud (s sttached to and supported by s pivoted frame. The
Jatter connects with gearing so formed as to swing the dropper back
ibroagh & qusrter of & clircle, and then return It to {ts proper place In
thie rear of the platform. The movement of the levor to lower the rear
‘adge of the platform also actustes mockianism whlch swings the dropper,
Allta I8, and thus drops the grain, The dropper may also be oporated suto.
matically, and without its belng nacessary to actusta tho lever.

prol d one, the whole belng formed from one plece of ductile metal, It
ts made from a cylinder with one closed end, by stmply making a diagonal
cut thereaccsoss and affixing a handle to the closed extremity,

Improved Stalk-Cutting Attachment for Cultivators.
Samuel Crossley, Rock Island, IIL,—This inveution consists of a lever
combined with suftable mechanism, so that, when ralsoed, (t causes bars to
lock and hold the easter wheel suspended. When the lever Iy lowered, the
caster wheel 1s lowered, to bear npon the ground, and the frame (s ralseds
#0 that the machine may be turned and drawn from place to place without
allowlog the cutters to touch the ground.

Improved Paper Fulp Screen and Dresser.

John S. Warren, Fishkill.on-the-Hudson, N. Y.—This Invention conalsts
in obMaue pulsation plates Inclined In relatively opposite ¢ireations and
rotating at different velocities. In these plates, near thelr centors, are
formed openings to allow the pulp to pass through as It passes toward the
discharge opening. To tho apgles of a screen are atteched plates, which
project toward the shaft hetween the oblique plates, and are dosigned to
prevent the palp within the screen from recelving a rotary movement from
the frietion of the oblique plates. To the adgles of the scroen, expecially
when sald screen is made with more than four atdes, are sttached outwardly
projecting fanges, to give the proper agitation to the pulp within
the vat,

Improved Manufncture of Halters and Bridies.

Theodore L. Wiswell, Olathe, Kas.—~The crown plece passes throngh a
tlot of & metallic plate, and {s fastened at both ends, bolng made adjusia,
ble, The throat band (s passed through converging obligue slota of the
plate, rivetod, than passed down Into s groove of another plate and again
riveted, One end of the nose plece s carried through two alots, while
throngh the Iatter the doubled and adjustable rear strap Is passed. The
throat band and rear strap are connccted by a vertical strap, which s tre-
bled and provided with & ring, st the lower end, for the reception of the
halter steap,  The counection of the crown plece and the throat band by
the obliquely slotted plate provents the throat band from tearing out
while It causes & more casy set on the head, any adjustmont of the two
leather plecos drawling cqually on efther,

teeth then swing up and are locked automatically at the beginning of the
forward motion, 0 ax to carry the grain forward.

Improved Cotton Chopper.

Willlam J. Johnson, Spring Place, Ga.—Ia the inner sldes of wheels are
formed grooves arranged {n the form of an equilateral triangle with
curved sldes. These gradually increase {n depth from angle to angle, 50
that there will be a shoulder at each angle of the groove. This form of
the grooves carrfes the cutters npward, outward, and agaln downward
into position to make a level cut when the ends of levers drop from the
shoulders of the sald grooves. To the fcrward ends of the levers are
Attached the cutters by which the cotton {s cut. Spriogs connect the
forward parts of the levers with the frame, and sre so armanged as to
draw the cutters inward with a sharp and foreible blow to chop the cot
ton as soon as tho rear onds of the levers resch the shoulders of the
Krooves. The wheels may be adjusted so that the cutters will both oper
Afeat thesdreg time or alternately.

Tmproved Speculum,

Guatave W. Schumacher, Portland, Me.—~This loveutlon consists of a
single adjusting screw and nut only, In combination with the arma of the
specalumplates for forming the latter. The screw-Jolnted to cne of sald
Arms, passes throogh the other, and recetves the nut outside. so that the
arms may be forced togethor, and the plates forced apart by screwing the
nutupon the screw, Thisarrangement gives a wider range of movemsent
Lo the inner ends of the plates, 50 as to have efther one extend beyond the
other, which (s very needful In some operations,

Improved Process of Waterproofing Paper,

Ambrose G. Foll, New York city.—~This tavention is a process of treatiog
paper for paper collars, oufly, bosoms, show cards, window shades, and
other unos, #o that It will resist the action of molsture; will not mildew
ohange color, or otherwise decompose: will requlire less matter:
will add brightness Lo the c0l0rs used and render them tusolubly fast ; will
render it capablo of belng more readily polished by friotion, aud will re
quire much less material for enameling It than ordinary paper. 1t conalsts
In treating slzed paper with a solution of alumina fn sulphuric actd, and
afterward in a solation of earbonate of soda, or other precipitant of alu
mins, o water,

Improved Pruning Sk

John C.8eger and John ﬂoluwwonhﬂ::noon.:vunu. Ala,—Thase prun
ing ahears conulat of & maln lever, having a curved stationary biade and
guard and & abarp curved beveled eutting Jover blade and operating lover.
A componnd lever purchinse 18 obtalned on the cutting blade, and & draw
njg out 1s given 1th odge by the location of the fulorum pin. The guUArd (s
rigldly attachod to tho statlonary blade. 1ts fage 14 on the plane of the
fooos of both tho blades, snd It guldes and supports the thin beveled cut

tiog blade and provents it from twisting,
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The Charge for Jnsertion under this head {4 81 a Lins.

For Shle very cheap—Gear Cutter for clock
Wheals up to 14 l,l\e{‘ei. B‘.);‘_. Hopo, Sag Harbor, L. I,
Wanted—T0o know the numes of some party
oF parties who manufacture a machine to ehnve tho
hand rived Shingle. T, B. Slade, Whiteaviile, N, Co
The “Little Monitor' Sewing Machine is the
‘groatest achisvement of the ago. Ttnses the commercial
~ Spool without rewinding, & makes three llnd.- ot atiten-
oF. Ag'ts wanted, G.L.Du Lianey & €0, 79 Bridway,N e
Wanted—Sitgation by a young Millwright
foa Machine Dranghting Boom uuderfustruction. r
eroncos furniihed, Address F. §. W, care I, Watters,

‘M. E., Akron, Oho.

mi exporienced Mechanieal Draughtsman
from Glasgow, wanra enmployment. Address G 8. 101
Chostnut St., Philadelphia, Pa.

i s Family Washing Machine, Price
“;I?:&ll':‘ ﬁum.ywﬂmtad or five yun.' Agouts
wanted. Addross M. N. Lovell, Erle, Fa.

To Capitalists—To Dbe sold, one half of pa-
tent Steam Street Car. Wl put a caron theroud for the
benedt of all concerned. For particulars, address W.W,
Cranoe, Auburn, N, Y. : i )

Brass Castings of superior quality. Sen
your patterns to mues'.fnrr?ll & Co,, Pittshurgh, Pa,

Wanted, by & Mechanic who has had Expe-
rience fn Manufacturing and Selling—now golog to Cal-
{fornla—the Superintendency of a Factory, or the agen-
oy ot some good article uot yet lotroduced there. Ad-
dress Business, P, O. Box 483, Schenectady, N.Y.

Wanted—To correspond with dealers in
manufsctored Snmac. Address Geo. Johnston, Cald-
well, Burleson Co., Texas.

Notice to Inventors—Our Guide Book for
the sale of Patents explains new and tmproved methods
for disporing of rights, Send stamp for clroular and
#ynopais of contents, 8.8, Mann & Co,, cor. Linden Av.
and Hoffman 8t,, Baltimore, Md.

Wanted—To take a small interest, where
the servioes of 8 Macutnist are needed, ora Mfr's Agency,
Addrers * Draughteman,” 88 N, 9th 8t,, Philadelphia, Pa,

iron vehicle, with tank holding 700
gallons water, Space for small boller and englne. Very
cheap. AddressJ. M., 821 E. dist St., New York

For Sule—Steel Manufacturing Business,
Process is patented. Proprictor's own patent exclusively,
One fourth iaterest for sale; will require Fifty Thou-
sand (50,000) dollara to purchase same~on part, time
wonld be given, if desired, Profits very large. Ample
ressons given forselling, Address with full name, which
will be confidential. W. E. Tastin, Pittsburgh, Pa.

Buy Boult's Paneling, M>ulding, and Dove-
talling Machine. Send for circular and sample of work.
B. C. Mach'y Co., Battle Creok, Mich,, Box 227,

For Sale or to Let on Rg’nlty ~The Patent
Tool Holder described on page 232 of thls paper Sample
sent, post pald, for 25¢. F. Fuok,Beverly, Adams Co, 11l

Wanted—By a young man who has had two
years' experience—a situation in & machine shop, where
ho canjfinish his trade,or to learn to run a steam engine,
Address M. L. Wheeler, South Gardner, Mass,

Little Giant Tack Hammer, Setter and Pul-
lor Combined, makes every man, woman and child smile,
and sells to everybody. 00 per cent profit to agents.
Send Mc. for sample—malled free, with full particulars
Rights for Ssle, Address G.J.Capewell, Cheshire,Conn.

Emerson’s Patent Inserted Toothed Saws,
and Saw Swage. See occssions] advertisement on out-
wlde page. Send Postal Card for Circulsr and Price List.
Emerson, Ford & Co., Beaver Falls, Pa.

Metal Planing Attachment for Lathes—
Patent for Sale. . Earle Cass, 218 Washington St.
Newark, N. J.

Spools, Button Molds, and all small turned
mmsde by H. H. Frary, Jonesville, Vi,

Wanted—A first class Machine, known
smong Hinge Makers as s Slitting Machine. Address
Wheeling Hioge Company, Wheeling, W. Va.

Steam Fire Engines—Philadelphia Hydrau-
le Works, Patladelphis, Ps.

Bone Millsand Portable Grist Mills.—Send
for Catalogue to Tally & Wilde, 20 Plstt St., New York.

Paragon Gold Quill-Pens—The best in use,
C. M., Fsher & Co.,102 Fulton Street, New York.

Chemicals, Drugs and rare Minerals used
by manufacturers, constantly oo hand and sold by pack-
sge and quantities to ault, by L, & J. W. Feuchtwanger,
Chemists, 35 Cedar 8t,, New York.

Waterproof Enameled Papers—all eolors—
tor packiog Lard and other oily substances, Chloride of
Lime, 8oda and stmilar Chemnlcals, Cartridges, Shoe Lin-
logs, Wrapplog Soaps, Smoked or Dried Meats, and De-
siccated Vegetables, Shelf Papers, and all applications
where absorpiion Is to be resisted, Samples oo appli-
cation. Crump's Label Press, 75 Fulton St,, New York.

Dismonas snd Carbon turnea snd sha
for Scientific purposes ; also, Glazlers' Diamocds manu-
factored and resct by J. Dickinson, 64 Nassau St., N, Y

Fine Machinery Oils.—We believe that E, H.
Eegfogg’™ 8pindle, Eogloe, Signal and Cylinder Ofls,
tithough costicg s little more per gallon, are really the
most economlcal for the consumer, for the reason of
dorability and freedom from lojury to machimery. If
parties requirtog olls will make known the uses for
Whict: they are wanted, he will not ouly gusrantee sat-
fefaction, but that the goods shall prove precisely as
represented. Those ofls are not only largely used and
deservedly popular throughout the United States, but
Bave consderabie demand for export, from foreign
ml;-hetmm anud agents,

eleg. Inst's and Elect’l Mach'y—Che:
Wuutgﬂ."nen, The best and cm-pulklc«:{-}c l?([)
tel Annunclator—lost's tor Private Lines—Gas Lightiag
Ap;lmu.&c. G. W, Btockly, Sey., Cleveland. Ohfo.

rotect your Buildings—Fire 'nte
proof! One C{H of Gllnes' alu‘f: mtl:zu |:?(:j{ l\-‘r:‘ucl;
10 four 6f Aoy other ; 1t s up &)l holes (o shingle, folt,
thn or 1ron roofa—nAver ericks nor seales off ; stops all
Jesks, sud Is ooly ®e. & gallon resdy for use. Roofs
examined, psinted and warmnted, Local Agents want.
ed, Send for testimonlale. N, Y. Slate Boofing Co,
No. 6 Cedarst., X. Y. {

Amateur Astronomers o " i

with good Telescopes st leuonnh;:,;n::._ ",'»,',’I' ,l,’:‘::;].
nlars, sddress L. W. Sulton, Optieian, Box s Jersey

City. X.J. ;

For descriptive circulars, and terms to
Agents of new and saleshic mechsnlon) novnities address
Jumes H, White, Newark, N.J., Manufacturer of syeet

nd Cast Metsl Bmall Wares,

Self.Cleaning Lard and Butter Cutter, Sam.
ple S0c. Agents wanted, Wi, M. Bleakley, Verpianck,
Westctiester County, N, ¥.

el

wanted. Patonted Ooctober 16th, 187, by P. Provost
Little Chote, Wis., who may be addressed for particu-
lars,

One No. 4 Root Blower for Sale. Price
$2, Used two yoars. In good order. J. H. Stern.
bergh, Readlog, Pa.

Engines, Boilers, Pumps, Portable Engines
(new ﬂd handy, I, M. Shearman, 45 Cortlandt 5t,, N.Y,

Soluble (11ass, Silicates of Sodn and Potass,
manufactured by L. & J. W. Fouchtwanger, Now York,

Nickel Salts and Anodes for Plating, sold
by L. & J. W, Feachtwanger, New York,

Scale in Stesm Boilers—how to remove it.
Address Geo, W, Lord, Pliiladelpiln, Pa,

Automatic Wire Rope R, R. conveys Coal
Oro, &o,, without Treatle Work. No, 61 Broadway, N. Y

A. F. Havens Lights Towns, Factories, Ho-
tols, and Dwellings with Gas, 61 Broadway, Now York,

Bott Philadelphia Oak Belting and Monitor
Stitched., C. W. Arny, Manufacturoer, 801 & 503 Cherry
St.. Phlladelplia, Pa. Send for elroular.

Pat. Double Eccentric Cornice Brake, m'f’d
by Thomas & Robinson, Clun,, O. Send for Cironlar,

Rue's “ Little Giant” Injectors, Cheapest
and Best Boller Feeder In the market, W, L. Chose &
Co., 18, 95, 97 Liberty Stroot, New York,

Mining, Wrecking, Pumping, Drainage, or
(rrigating Machinery, forsale or rent. See advertisement,
Andrew's Patent, inside page.

For best Preages, Diea and Fruit Can Toole
Bltes & Willlams, eor, of Plymouth & Jay,Brooklyn,N.X

All Fruit-can Tools,Ferracute,Bridgeton,N.J,
A Superior Printing Telegraph Instrument
(the Selden Patent) forprivate and ahort lines—awarded
the Firat Premium (a Silver Medal) at Cinctonat! Expo-
sition, 1871, for * Best Telegraph Instrument for private
use'—i& offered for sale by the Mercht's M''g and Con-
struction Co., 3 Broad St., New York. P.O. Box 4%.

Woolen and Cotton Machinery of everv de-
scription tor Sals by Tully & Wilde, 20 Platu St., N. Y.

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Wood Working Machinery of
all descriptions. W. L. Chaso & Co., 93, 95, 97 Liberty
Btrect.New York.

“ Buperior to all others”—for all kinds of
work—Limet & Co.'s French Files, They are better,
forged, better cut, better tempered, and cheaper than
English files, Send for Price-List. Homer Foot & Co.
Sole agents, 20 Platt St., New York.

Price only three dollars—The Tom Thumb
Electrie Telegraph. A compact working Telegraph ap-
puratus, for sending m g making ts, the
eleotrie lght, giving alarms, and yarions other purposes.
Can be put in operation by any lad. Includes battery,
Koy and wires. Neatly packed and sent to all parts of
the world on receipt of price, F. C. Beach & Co., 260
Broadway,cor. Warren St,, New York.

Brown’s Coalyard Quarry & Contractors’ AP-
paratus for holsting and convaying maserial by fron cable.
W.D. Andrews & Bro. 414 Waterst.N. Y.

Parties needing estimates for Machinery
of any kind, call on, or address, W. L. Chase & Co.,
93, 95 97 Liberty Street, New York.

For Solid Emery Wheels and Machinery,
send to the Unlon Stone Co. Boston, Mass,, for circular,

Lathes, Planers, Drills, Mil and Index
Mschines. Geo. 5. Lincoln & Co., ord, Conn.
For Bolid Wrought-iron Beams, etc,, sce ad-

vertisement. Address Union Iron Mills, Pittaburgh, Pa.,
for lithograph. ete.
Temples and Oilcans, Draper,Hopedale Mass,

Hydraulic Presses and Jacks, new and sec-
sad kand. E.Lyon, 40 Grand Street, New York.

Peck’s Patent Press. For circulars,
tddress Milo, Peck & Co.. New Haven, Cona.

Small Tools and Gear Wheels for Models,
List fres. Goodnow & Wightmsn 23 Cornhlll,Boston Ms,

By touching different buttons on the desk
of the v he can fcate with any person in
the establishment without leaving his seat, The Minia-
ture Electric Telegraph—Splendid for offices, factories,
shops,dwellings, etc. Price only $5, with battory. eto,,
complete for working. Made by F. C.Beach & Co., 20
Broadway, corner Warren St., New York. The Sclentific
American establishment, New York, Is fitted with these
Instruments.

&

8.s query as tothe weight of tha locomo
tive does not give sufficlent data.—W. H. C, is reterred
10 p. 130, vol. ¥5.for directions for buildiLg an ice house.
Galvanized fron will do for maple sugar utensils.—M.M.
does not send snything new In his note on theepley-
cloid—B. M. will find the description of s waterproof
cement forleather on p. 153, vol. 25.—A. S. B, can try
watch glasses i his scales.—A. G. M. willfind full de-
scriptions of papler mache decorations on p. 18, vol. 27.
—R.H.F, can harden screw plstes and dies by the pro-
cess described on p. 75, vol, 28.—G. H.W. can find recipes
for vinegar on p. 58, vol. 82, This vinegar will keep for
an iodefinite time In a tight cask. Acetic acld Is
Cy H; 0,—W. H. K. cannot remove the tattoo marks
from bis sarm.—T. C. W, A gallon of water contains
FWiTicubloinches.—S. 5, will find a full description of
nickel plating on p. 91, vol. 20.—A. J. 8, will find the
pantagraph fully described and Hlostrated on pp. 9,
179, vol. 33.—E. 8. G. will find that meerschaum Is fully
deseribed on pp. 73, 9), 193, vol. 26—G. H, will find the
answer as (o galvanized water plpes on p. 370, vol, 26—
Bee also p. 264, of the same volume.—P. shounld address
the Girard College, Philadelphis, Pa., where {ree techn!
cal edusation and watntensnce is given to orphans. —
J. W. W, will find the description of the fireless loco-
motive on p, 118, v0l. 25, Forared jndelible fok see p.
1239, vol, 3.—0. A. F. will ind & description of blasting
powderon p. 19, vol. 2.

E. K. W, B.says: 1. I have a barrel of mo-
lasses that was made from white corn which soured
Iast summer from the effcots of hot weathor. Can it be
put toany we? A, We know of nope. 2. Can fish,
such ss herring, put up 1o oll in barrels, ho of Aoy use, as
the fish aud ofl are dissolved together? A. The oll might
be distilled oft from them, and used for Huminating
purposcs.

A. N.asks: How can I kill birds, when
canght alive, for preserving, without Injuriog thelr
losks? A. By suffocatiog them In & closed box with a
Httle burning sulphnr,

T.P. D. asks: Can zino be piated with brass

without s battery? A, We koow of uo such process.

R, C. C. askg: How can I make artificinl
Ivory? A. Make (alnglass and brandy into o paste with
oggshells vory finely ground, FPour the paste into o
mold, which must be well ofled, and leave in tildry,
Collodion with oxide of zine makes another form of ar
tinolal tyory,

E. 8. nsks: How is percusgion primlnF for
gunoapsmnde? A, The fulminate of mercury I8 gen.

ornlly usod for this purpose, It Is made ns follown: 46
graton of meroury are welghed out andput in o half
pint pipkin aud % oz nitrle acld, of speotfic gravity 142,
(hadded, and o gentle heat applted. When the meroury
I8 divwolved, hold the pipkin st arm's longth and put in
quiokly 5 drams by measure of alcohol of specific gray-
Ity 087, When the henvy white cloud which arises han
censod to ferm, All up with water, allow the fulminate
Lo settlo, aud pour off the Hquid acld,  Collect the reals
due onn Alter and wash till the water no longer tustes
ncld, Thissbould be taken whon It contains about 2
por cont water, and mixed with 25 1ts welght of niter,
on nmarble surface with o wooden muller, A lfttle of
this panto should be put in each cup,and a thincont of
yarolsh put fnto Keep the fulminate from molsture,

C, L. W,asks: Which are the largest and
purcst dismonds known? What sre thelr welghts in
carnte? Isthe Koh-I-Noor the Inrgest known dismono?
A. The Inrgestare the Pitt dinmond (now in France)
welghing 410 carats when unout, 186 cut; the Koh-I-Noor
(In England) welghing 180 carats before (¢ wasreont s n
very Iarge one in Borneo, suid to welgh 867 carats ; and
the cnormous stone bolonging to the Portuguese crown
Joewelg, but thereare donbts o8 to Its genulneness, no
onebeing nllowed tosee it, Itis reported to welgh 420
graing, The Koh<l-Noor Is, we belleve, the purest of
these gems.

W. H. says: Mr, Editor, Please send me A
recelpt to make Stose and boot blscking I want to make
itduring Vacation of school If I make any money 1 will
psy you or make you a present, P. 8. Iam8 golng on §
years old., A, Forstove blacking, uke plumbago, For
boot blacking, take 1 part Ivory black, 5 part molasses,
15 part sweetoll, 3 part hydrochloric acld. Dflute each
{ngredient with three times (ts water before mixing,

W. H. C asks: 1. What are the best dry-
ers for paint? Are litharge and sugar of lead good?
A. Those named are excellent. 2. T used litharge aod
sugar of lead, and {t ran fnto very hurd lumps In the
pafot, and effervesced for & length of time. What was
thereason? Probubly they were not properly made,
and sutlicient care was not used in mixing, 3. What Is
the mostdursble paint for galvanized Iron for luslde
work? A. Uge the ordinary paints.

J. P. G, asks: 1. What are the mechanical
difficulties in constructing an achromatic lens? A, In
g0 grinding the surfaces of the slmple lenses, by whose
combination an achromatic {s produced, as to cause a
perfect unfon of the rays of different refrangibilitics,
and produce white light.2, Where can the fiint anderown
glass, suftable for a lens 8 or 10 Inches {n diameter, be
obtained,and what wonld be the probable cost? A
From Alvan Clark, of Cambridge, Mass. 3. Must a lens
to be correct be ground to a perfect curve,that I8, a seg-
ment of a circle? A. The curvatore must be perfect,
4. How long shonld the focus of an 8§ inch achromatie
lensbe? A. This would depend upon the materialand
form of the parts of the lens. 5. If I'strike a circle, 10
feet In dismeter,and take a portion, 8 Inches from the
side of the line, to represent the lens, would s line
drawu from the edges of this to the center of the large
circle be tt ¢ focus of this lens, or would It resch the op-
posite side of thecircle? A. Atneltherpoint.

J. L, S.asks: 1. What will make soft wa-
ter hard? A. Lime. It will render the water not palat-
able. 2. What shall I use to deatroy the solvent proper-
ties of water? A. Solvent powers csnnot be destroyed.
Some other less powerfal solvent must be used. 3. Can
you tellme what chemical substance I shall inject into
a tree,to destroy It at this time of the year? A. Aso-
lution of chloride of xine.

W. G. B.says: It is said that the method
of refining gold, now used at the United States mint, is
a Chinese secret for which the government has paid a
sum with theunderstanding that it shall not be divaiged
to apy one but the refiner at the mint, Is there apy
truth in the assertion? A. We belleve not.

R. B.R.asks: I. To whom and how does
the Agricnltural Department distribute seedsand bulbs?
A. It distributes them when a written application is
mede in proper form. 2. I have a red scear on my cheek
caused by a wonnd, Can the red color be removed? Al
We thiok not. 8, What Is oryolite used for? A. For
the manufacture of caustic soda, of alum, and of cryo
1ite glass or hot oast porcelaln, which Is composed of
silice, 67°19, cryolite, 2884, and oxide of zinc 897 per
cent, . Will Ink mold quicker in one kind of a bottle
than (nanother? A, No.

J. W.asks: 1, How can I make an electric
machine so that the armature can be keptin constant
motion when the carrent of electricity s on, o that it
will ring s bell, Jike a burglar alarm? A. By using a
mercury fnterrupter such as Is employed (o an indue-
tion coll. 2. How fsdualin made? A. Dualio Is a mix.
ture of ultro-glycerin with sawdust or wood pulp,as
used tn paper mills, both previoualy treated with nitric
and sulphiuric acids. 5 What makes the strongest bat-
tery? A. Acompound battery in which nitric acid Is
used with s platioum plate in the inner porous cell, apd
dilute sulphurio ncld with a plate of ziuc in the outer
eall._ _ _

P. J. B. asks : How can scrap paper or rags
bo redaced to n pulp for the mannfacture of paper? A.
The process Is as follows : 1, Cutting therags by knives
sultably arranged In & machine, 2, Cloansing them from
dust and otherimpuritics by a sifting machine. 3. Boii.
fng with an alkaline lye or solution of 4 1o 10 1ba. of car
boonte of soda, with one third of quickiime to 100 of the
materinl,

H.O. P.osks: Why s it that heat from
thesun 1o pasaing throogh '.;uu will warm & person, but
does not heat theoglass? A, Decsuse glass is diather.
manous, or allows the rays of heat 10 pass freely
through 1L, Just as it transparent, and allows the rays
of Ught to pass through 1t, 1t does, however, srrest
some of the heat, and s proportionately warmed,

T. S, asks: 1, Will a magnet lose its power
If Kopt near & plece of steel, say within about one six
tecnth of an luch? A, No. 2. When a magnet loses
tta power, how ean ¢ be charged 2 A, By rubblng 1t
with soother agnet, or by placiog 1t 1o the axis of «
hellx through which a galvanlo current Is passing. 5.
What Is the best non-conductor 1o place between o
magnet and A pleco of steel? A. A short loterval of
space

R. 8. H. asks: Why does not the secondary
current from an lodugtion coll magnetizse? A, The
secondary current is transient, and Is Hself topart de-

rived frow the wsgnotization of LCWporsry maguets,
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R. I, W, neks: How can I connt
oxyhydrogen microscope ? A, By us
11 front of n sorlon of condensing lens
Yorgo the light npon the object place r
fooun, and supported upon the stage of & mie
The light and condonaing lennes In this cuee teke
place of the (Huminating mirror tnan ordine
6opo, Tho (mago 4 projooted by & sultable obj
moved by o rack and pinfon, the tube of the mi
and the eyoplooe befng left oft, &

W. I, B.asks: Is there any kind of
tlon by which wool and woolens miy be bl
putting thom through a bath, as well as in the ord
Wiy of bleaching with fumes of burning brimatc
A. Yen, by meuns of chlorine., I

8 that 1

M. M. asks: 1. Is there any gae | can
subntitute forconl gas'in e ohemical lnboratory? A,
Not convenlently or economieally. 2. Gan Iure hydro.
wen? A, Not for general purposes, 0, Is there o safe
way of making a good gns out of petroleam? A, Your
best plan would be to purchase one of the numeron
forma of machines already made for this purp
Willcommerelal zine do for n Butsen battery? A
5, Could I mako conl gas answer my purpose? A. Conl
gan 1a universally employed in lnboratories. 5. What
would the apparatns cost? A, No estimate could b
given untiithe quantity of gas desired (a known,

Q. G, agks: Csn\you give me a qmd od rec
forinyinible Ink? A. Ink made of & wenk Infusion
nut galls will be tnvlaible until 1t I8 molstened
solution of sulphate of fron, You will fnd nform
tlon about your questions on electricity In Noad's“Text
Bookof Electricity,” Dussauce’s * Practies! Gulde fo
tne Perfumer " will give you Information inregard
the other quentions,

B, D, B, ngks: 1. Has the government or
any soclety offered n premiom for R A Lry Aquare
that will square & block perfectly? A, No. 2, Does
the earth turn on it axis 865 times In 955 days? A friend
of mine saysitonly turns 364 times, Which Is right?
A. The solar or apparent day I8 the tims of one revolu-
tlon of the earth on it axis. Solar days are of difler.
entlengthy, sometimes Jonger aud wometimes shorter
than the clvil day, Hence, while the esrth wonld make
856 rovolutions (n 865 nolar duys, [t might lack & 1etle of
havingoompleted [ty 865th revolution fn 865 c1vil days,
You ean readliy dotermine whether this will haspen in
any particular perlod by consulting the Nautioal Ai
manac,

M. B. says: It hag been stated that a lighted
candle held nesr tho prime conductor of an eleetrieal
machine furnished with a point will be nearly blown
out by the current of alr furnished by the eseape of the
electriclty. Isnot this & conclusive proof that elec-
tricity is matter fn aotusl movement, snd not s mere
vibration of the adjoining particies of matter which do
not move frow. their places? For example, wonld It
be possible to blow out a light by placing it alongside of
arowof adjoining balls and then striking the ballat
the extremity of therow? A. It is got the motior
electricity that blows out the candle; but electric repu-
slon belng produced In successive particles of sir by
contact with the point, they mske a draft io moving
away. The nature of the electric force I8 no more in-
volvedin the mechanical resglt of Its action than s
that of gravitation In making a body fsll or heat in
running asteamboat.

C. B. A. asks: 1. How is the expansion and
contraction provided for fn the great bridge at 5t. Lonis?
A. We do not think that any provision {s made. 2. Wil
wire rope work in pulleys subjected 1o heavy pressure,
and stand the wearand tear better than common sea-
grass cable 2 A. Yes, If the pulleys are propeily turped.
S. Whatpower does It take to cut 1l Inches plate Iron
with shears? A. To find the pressure required for
shearing wrought {ron {n pounds, multiply 50,000 by the
thickness of the plate and this product by the lesgth
to be sheared, both dimensions be'ng expressed in
inches.

it

L. 8. P.asks: 1. Isthere any longer a ques
tion as to the theory of the earth’s Internal heat? A,
The evidence as to the internal heat of the earth s
everywhere aces pted as conclusive. 2. Does hydrostatic
pressure in arteslan wells depend on the degree of heat
found in them? A. No.

K. asks: Is there such a thing ssa fixed
unit of time Inmusic? A, No. Themetronome num-
bers now affixed to clsssical music are attempts to es
tablish such a standard, but the speed at which music Is
performed must vary with different conductors, and
even with the same conductor at different times.

C. F. asks: L. What is Draper's process for
sliveringgiass? A. A solution of nitrate of silver and
Rochelle salts {s applicd to the glass, a Alm of metallic
sliver being deposited, 2, Does 1t glve a perfect reflect
{ngsurface as seen through glass, as weoll as on (ts exte-
riorsurface? A. Yeos,

J.P.asks: How can | make yeast? A.
Take 6 ozs. hops, 8 gallons water, Simimer, strain, sod
(ln 10 minutes) stirin 2 gallons ground malt; then re-
boll the bops In water, as before,and lot the strafned -
quorrun Into the first mash, stir up, cover,and leave
ford4 hours. Draln off the wort, and, when the temper-
ature hasfallen to 80* Fab,, put (n 1 pint of yeast, and
stand for 2l hours in & warm place. Take off the scum
and strain through a slove.

G. B. asks: 1, What form of battery is
considered the best and (s most used by the great tele-
graph companies and others In large numbers? A
Grove's and Danlell's, 2, Which 1s most used by eleciro.
platers? A, Smeo's,

J.D.D. asks: Having an engine that runs
our nall fuctory and will not run up 1o thespeed with
less than %0 1ba, to the Inch, If we specd our engine at
one fourth, waintalolng the same speed to our factory
as before, can wo ran with less pressure? If so, how
much? A. You canrun with less pressure, (n all proba-
bility, but you do not send enongh data to enable us 10
determine how mueh,

H. G.says: 1, I have been trying to make
some violet ink from aniline, but L eannot get rid of the
bronze which appearsupon the pens or upon the Ink-
stand, [tappears to cryatallixe, forming a bronxe color
when dry, Can you tell me how 1o destroy the bronze
without lojury to the coler ttielf? A, No. 2, Canyou
recommend some good work upon anilines? A.“On
Antline and Its Derivatives,” by M, Helinano,

N. L.F. asks: With what velocity does sir
flow [nto s vacuum? A. About 1,300 feet per socond,
send a list of the back nutnbers you require,

T. nsks: Why is there 80 much more dif
ficalty In Keoping the fire golng when the run shines on
the siove than when the window Is darkened with a
bind? A, Youare mistaken If you suppose that the

 ftkeplpg ot the winnew wakes o diference.,

O
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H, asks: How can I make objects in tele.
seoplo vislonlook right side up? If I put In snother
Tons of the sume alee and focus (alzo 1% Inchox diametor
And 48 fnohes foous) where In the tubo should It be
placod ? A, Soe Digk’s * Practical Astronomer"

J. R, M, Jr, nnks: What is the cost for an
Objuot glans for a teloscope and cyeplece, the object
Rlasn to bo S ord lnghesin dismeter? A, Rolative prices
Of the bost Amerioan objectives are 8 tnch, §40, 4 Inou,
$10, B1noh, $200, 6 (noh, $450,

G, N, L, says: I wish to construct a transit
for obtalning the time of day At noon ona new plan;
And I Toanobtain tn Now York what I want for the
purpone, Lthink I oan sacoesed, [ want 6 coneave re-
flocting lenyof about 19 Lo 18 feat foous, and about 2
fnchon In dismoeter. Tihink u glass slightly concaye on
one sldo and convex on the othor, stlvered ke look-
Ing glass on the convox slde, would auswer my purposs,
I proposs to mount that on besrings porteotly loyel,and
have the sun's raynstrike the coneave aldo of tho glass
and throw an mage of tho sun on & blkok objeot (like
rabber) with & parallol Hnos directly south of thelens,
1 propose to do away with the tube, and, by lngressing
tho focal distanow, make s Inrge disk discorniole at the
foeal polnt, What do you think of the plan? A, Your
proposed rofleoting sundial would be cheap, but inferlor
Lo & home made transit,

E. E. asks: Is thore any evidonco of the
horse betng aborlglosl on the North Amerioan contl.
nent? Havolts fosstl remains over been found, and 1f
so, where ? A, Although It s cortaln that the horse
was oxtinet when North Amorfos was discovered by
Europeans, (t (s cortaln that the anfmal Inhabited this
country during the post-pllocene perlod, contempora
neonsly with tho mastodon and megslonyx. Foussll re.
malng, ohlefly molar toeth, have been frequently found,
oopecially In tho Southorn States,

A, M. Z nsks: Do you know of anything
that will prevent the loaves of a sorap book from our-
Ung, atter no artiolo has beon gluod or pasted on, A,
There should be no curling If the book fs put under
prossure immediately aftor tho pasting.

E, H. 8, asks: Do you know of any good
composition, orliquidsubatance, for dipping or washling
colled steel spriogs, that will make a thin, dry surface,
not stioky, and that will provent rusting as long ns tho
spring shall Inst 7 A, A washof copper may anaswer.,

W.J. D, agks: To run & Woodworth planer
(to plane and mateh 12 Inches wide) and o 12 (nch saw,
how large ‘an engine will be required? A, These ques-
tions aro rathor indefinite; but for ordinary work, an
englno capable of developing from four to five horse
power of usoful work will answer,

B. asks: Why is it that wood, well glued
togother, ln atronger at the joints than at any other
part? A, Docause the glue v atronger than the wood.

L. C. M. asks: 1. At what part of a steam
boller Ia the pressure the groatest? On the bottom,
owing to the welght of the water, or I It equal at every
part of the boller? A, Greatest at tho bottom, 2.
What (s the rale for determining the length and breadth
of the ports of the steam chest of & stesm englne,when
woknow thearca? A. Gonerally {t 1s best to make the
portas long as possible. Having ixed upon the length,
divide the area by the quantity, and the quotient will be
the width.

H. C. says: In a 10 horse power threshing
englne, the valve rod was bent by somo sceldent
which broke the outslde part of the eccentric; a
new plece was procured, snd the new valve adjusted
by a good mechanic of several years' experience. ‘The
engine 18 controlled by & steam rod ralsing andlowering
the'governor stem. When steam is shut off (In gigging
back, rolling on logs, etc.), the engine runs spasmodi-
cally, alternstely fast and slow, doing this most when
steam 18 low, the spasms belog at Jooger intervals and
of greater violence. When agood head of steam Ison,
they are closertogether, and the difference inspeed Is
not so great. Can youscceunt forit? A. Wecan sel-
dom give anything but a guess abont cases of this kind,
as personal examination is generally necessary. We
think the trouble may be In some of the connections of
the governor, which stick at certain positions of the
balls.

G. C. B. asks: 1. How can a cast iron kettle,
badly cracked st bottom, be mended? Patching with
Dboller iron will not do, owing to uneqoal expansion. A.
Castings are sometimes mended by burning the parts
together. 2. Would the boller of a5 horse power hori-
zontal portable engine, of the locomotive pattern, be
1arge enough to bring S barrels water from 60° to212° 1n
1hour, the steam escaping into the water through per-
forated plpe? A. Yes,if the boller can be worked up
10 the power stated. 3. Would it be consistent with
economy, sud quicker, in making soda crystals, to lead
an electric current through the concentrated clear so-
lution of sodaash? A. Probably not. 4. What Is the
lowest density of solution at wlich soda will crystal-
lize st temperatares of 52° and 90°7 A, From 30° to 52¢
Baumé. 5. 1o your No.7, current volume, sulphide of
cadmium is mentioned asa good material for coloring
soap; what color would {tgive? A. Yellow. 6. Can 1
make a lMghter colored soap by boillng in 1t a small
quantity of oxalic acld, or would the causticlye neu-
tralize the blesching effects of the scid? A. Try the
experiment.

L. H. B.asks: 1. Will a round chimney,

26 Inches in diameter inside, give as good draft asa
square chimpey $ feet square? lam told that, in a
square chimney, the corners are not utilized. A. Prob-
ably not. There does not kcem to be much difference
15 the draft of chimneys having the same cross section,
whether round or square. 2. Ibavean eogine withtwo
2 inches in diamster x3 Inches stroke, What

sizeabsl] [ make & copper bofler to generate steam to
run 1t 1o 1ts full eapacity, heated by spirit Jamps ? What
1% the proper thickuess for the copper? A. Allow from
20 to 25 square feet of heating surface per horse power.

g Ve 8 Sp distant from
n}i«w‘;‘cm’&tzclé‘ud ll:)ll)ll feet lower,on &
gradusl descent. The spring furnishes waterto 1l an
foeh pipe, with about 6 fect fall in 150 feet. Can any
‘means be devised to carry the water to the house other
than s ram, for which I think the flow of water (s not
suficient? A. If a ram will not snswer, yon probably
cannot empley soy bydraulic motor.

C.0.W. asks: How _much can air be com-
preased? If | take a body of alr,say 10 cubic feet, to
how small & body will thig have to be compressed ln or-
der £o get 100, 800, and 1,000 1bs. pressure to thesquare
inch, respectively 7 A. If the temperature {8 Kept con-
stant daring the compression, the pressure will vary tn-
Yersely 85 the volume, 50 that tho volumes st the press-
“ures mentioned will bo: At 100 1ba, pressure, 14 cuble
Soat; at 000 Iba., % of & cuble foot ; at 1,0001bs., & of 8 cu-
b foot.

R. L, M. asks: What are the relative heat-
Ing powers of wood (oak,nsh, and hickory) and bitumi.
nous conl? How muny Ibs. of cosl will generate the
ame amount of heat ann cord of wood, in approximate
fHguren? A, A tun of conl 1a nqual to from 13 to 2 cords
of wood.

W. L. B. & S, asks: How can we build a
furnnce for burning coal under & plain eylinder steam
botler, 30 {uches dismeter x 10 feet long ? The stack Is
already bailt, and s about 50 feet high, Blze Inslde, lx
10 inches, A, Sotitin brickwork, with the flue runniug
tho whole length underneath, the grate surfuce belug
from 7 to 10 square feot,

I, P, U, asks: What welght is thereon tho
hangers of steam bollers in additfon to the welght of
oold water, whon the gage lndieatos 581bs. per square
fncl steam pressure? For lustance, bollers arc two
thivds flled with cold water, fres are kindled tilL78 1bs,
prosaure Is obtafned; Is the strain then any greater on
the hangers by which the botlers are suspended than be
fore? A. Thecontents of the boller do not welghany
mora when steam tv ralsed than before,

S. L. M, asks: How many cubic feet of
henting surface are there toa boller of one horse pow-
er? A, Anordinary allowance s from 12 to 18 square
(not gubie) feot per horse power,

J.A. 8. nsks: How much more back press-
uro lsthere In the rotary cogine than in the ordinsry re-
giprogating engine ? In your opinion, would such an en-
glue, with an adjustable cut-off (by the governor), be
practicable, aud would [t use steam economically? A
Wa hinve soen no sceount of experfments that will ens-
ble us to answer theso questions,

G, C, P, says: L In a gquartz mill, we run in
the daytime only. Recently, when [ stopped the engline,
Lopened the pet cocks at each end of the cylinder as
usunl, Isaw nstrenm of electricity coming out of the
pot cook with the steam, What was the canse of (62 I
have trlod it over again with the same result, A, It 1s
due tofriction, 2, I havesome gold that has s conting
of sulphur on It; the gold Is very tine dust. What
chomical oan I sonk It In to destroy the sulphur? A,
Heat 1t Inn retort, 8, Isthere anything that [ can add
LO WALOr 5O Ua Lo oause n subatsnce of the specific grav-
Ity of 4 toaluk, and allow one of a specific gravity of
20toswim? A, Wedonot know of uny.

J. H. asks: 1. How can I tune up an E
st plocelo which s a Mttle flag, the tuning cork being
il thoway? A, Got s longer cork made, orput a
plece of sole leathoron the old one, 2. What can I pad
the keys with? A. Chamols leather.

J, H. L, asks: What is the difference be-
tween o relay magnet and o || L? How can
Imake o relay magnot? What size of wire shall I use?
A. Arelay (s an lostrument which recelves the elrenft
curront, and brings o local battery Into play. You will
find the needed (nformation about different forms in
Noad's " Text Book of Electrielty."

E. says: 1. Will it add to the power of a
cheap tolescope (p. 7, vol, 80) to increase the diameter
of the object glass, say to 2 (nches? If wo, of what fo-
casoughtitto be? A. A non-achromatie object glass
of two Inches aperture must be of over 10 feet focus;
oyoglass, 183 fnches focum; power 63. (Huyghens).
Achromatic lenses are now made so cheaply thata five
dollarspyglass should give » good yview of themoon,
planets, and wide double stars. 2. Would it do to use a
compound eyepleco (ono compssed of 4 glanaes) for the
eyeplece of such a tel pe? A. Yes; forstar-gazing
thetwo front lenses of the erecting eyepiece should be
removed. 8. If used as & spygisss, of what power would
itbe? A. The magnifying power {a found by dividing
the focal distance of the object glass by that of the oc-
ular. 4. Would It diminish the power to use a concave
glass for the eyeplece, 50 5& to show an object right alde
up? A. Yes.

J. asks: How can I put the wavyappear}
snce ona nickel top plate for an American watch move-
mezt? A. By polishiog with s fine ofl stone. There
are also machinesfor the purpose.

H. D. M.asks: 1. In canning maple sirup
what shall I put in to prevent it from crystallizing?
A. If properiy prepared, it will contaln sufficient wa-
ter to prevent crystallization. 2. What solution shall I
use for a bath In nickel pladog? A. The double sul-
phate of nickel and smmonfum, 3§, How shall I ciean
surfaces for electroplating? A. In a weak solution of
acld. 4. Ibave telegraph wires runniog from dwelling
house to office. I useavery weak battery. The wires
are well insulated. I oftentimes hear the instrument
click when there s no one near to break the circult,
A. Itis due to atmospheric distur ,Etroog g
to overcome the powsr of your battery.

E. G. says: Suppose a fore bay to be 20 feet
wide, 21 leetylon‘. 'Pln any depth; thuy breast frouts on
a pond extending back or up a creek; s there any differ-
ence between the pressure on the breast and side, or Is
the pressure equsl oa eachside and the breast? A. The
pressure per unit of surface {s the same on breast and
sides, and will be the same, whatever the size of the
pond may be, provided the water level {s malintalned,

H. C. N. asks: 1. What canses the Indian
summer? A. It wounla probably be difficalt to assign
aoy ressop. 2 Isglycerin soap good forthe complex-
fon,and Is there anything better? A, We suppose 1t s
a8 good ns any soap. 5. Is bathing the face in milk
gooud to th the plexion? A, It is generally so
considered. 4. What will remove black worms from
the faco? A, Furification of the blood. 5, Whatls the
longest lived anlmal? A, Among fshes the whale, of
reptiles the tortolse, and of quadrupeds the elephant.
6. How can I make good sand soap for the hands? A,
Take old yellow soap 2 parts, sliver sand 1 part, scent to
taste. Melt the sosp and mix o the sand, afterwards
adding the scent, and make joto balls.

G. B. asks: 1. What weight will a rope, 13
Inches (o diameter, bear, supposing one end to be fast-
ened to a girder, and the welght bungon the other end?
A. Between 5,000and 10,000 1bs. 2. If we have s pulley
block suspended Lo a girder above, with three sheaves
in the block, and the lower blook with two sheaves,
which of course would require five spans of rope to
reeve the blocks, should we have the strepgth of five
ropes, orthreo only? A. Disregarding frictlon and the
rigidity of cordage, the relation of power to welght in
such a systom (s us 1 to 5, 80 that the tension of the rope
will be 1-5 of the welght.

W. D. B. asks: 1. How is a belt laced with
two rows of holes ? A. A good plan s to commence at
cachatde sl Iy, firat lacing through the inner
rows of holes, elther singly or doubly, aud then through
the outer. 2. What is the cause of keroseno coming
outonthe outside of lamps when they are not full, and
what will remedy 1t ? A. We did not know that this
everhappened.

How Is artificial blood
for stage wse prepared? A, By mixing ronge and
witer, 4. What s the enclosvd? 1t 1s uned, com-
bloed with blsulphuret of carbon, as shoemnaker's glue,
for patehing without stitehos. A, The subatsnCe on-
clenod consists of gutts perchs, 8 Is there any
book on practioal pharmacentioal manipulation? A,
Consult the eatalogue of & publisher of modical works,
4. Oan ncompetent person pass an examnfnntion and re-
celve & diploma s graduste In pharmacy without at-
tending lectures 7 A, We hardly bolleye 1L possible, It
the justitation In Arat class,

(1. & G.ask: 1. Is there n steam crossout.
tog machine for crosscutting loge In the woods, Hght
onough to draw from tree to treo? A, Yes. & What
woold be the necessary boller room for & 4 foeh eylin-
dor with 12 fnohes atroke, 4 cnt.off, warking at 60 Ibs.
pressure, and 200 revolutions per minute. A, Thorelsno
sottlod rule, npplicable to suol small engines,

A, Y. M. asks: 1. What makes n good ce-
mont to stop water from running out between amoke
stack and smoke arch? A. A strong hydraulie cement
may snawer. 2. What would be s good substitute for
u safoty plug in crown sheot? Could o wooden plog be
used for a ahort time? A, It wounld not be very relis-
ble. 8. Does the main pin on a Jogowotlys wear round
orflat? A. Gonerally the effect of wear Is to give the
pin an oval shape.

H, W, H, asks: 1,

J. B. asks: Is there any way of finding the
namber of yards In o rolled plece of godds without un-
rollfugit? A. It might be determined,approximately,
by welghing a yard of the materinl used, and then the
whole bundle.

J. C. 8. asks: What is good to Kmt in a
boller to keep the water from foaming? The water In
hard. A. Tallow hss been recommended,

J. C. neks: 1, What is required of a ma-
chiue, to be a veritable perpetual motion? A, It must
be one which works without the spplication of any ex-
ternnl force. 2.1 have a machine which runs constantly
without stopping, has the power to drive a sewlng ma-
chine, snd I8 set in motion by cold (not running) water,
What do you think of 1t?2 A. We cannot form any
opinlon from this description,

W.G. B, asgks: 1. Is there any method by
which ime can be burned with crude petroleum ? A,
Wehave not heard of any such process. 2. Would »
barrel of petroleum equsl & cord of wood If perfect
combustion s keptup? WIII It require a blower? A,
The total heat of combustion of a pound of petroleum
s equal to between two and three pounds of that of
dry wood. We do not think that a blower would be ne,
CeRsary.

M. F. C.says: I have a fine pair of tweez-
era that by accident came In contact with a maguet and
are unfitfor use. What can I'do to remove the magnpt-
{sm from the tweezers? A. Apply to them & strong
magnet in reverse of polarity.

H. J. M, repliesto the many correspondents
who ask for a paste that will fasten paper to brighttin:
A.Take 21bs. flour, 1 quart water, 2 ozs. tartaric acld,
1 pint sirap molasses; boll together until stifl,

N. L. says, in reply to A. G. C., who asked
how to temper taps: Pollsh the tap bright, and hold in
the centerof ared hot plalon or other plece of lron
witha hole in it, without touching. By this means yon
can obtain any desired color.

L. B. says, in reply to A. McR.: The press
for copying letters by pressure between molst sheets
was first used by Mardoch, sssistant to James Watt and
the first user of coal gas for Hllumination.

W. says, in reply to H. N. who enquires
about teaching parrots to talk: Perhaps H. N.would
begiad to know that bird fanciers teach birds to repeat
varfous words and phirases by waking them up lo the
middle of the night aud repeatiog to them the words
they wish them to learn, two or three tmes over, and
then leaving them perfectly quiet. 1 have been in-
formed that this method is practiced by many birdfan-
clers.

J. O, 8. says, in reply to C. H F.,, who asks
why, in his base buralng stove, & substance continually
dripa from the horizontal pipe, and asks whatitfs: 1
have had the same trouble, but always In stoves that
had no feeders. I have found the same results with
both wood and soft coal; 1 have had no experfence with
hard coal. Ineach case thestoves burnt with slow com-
bustion, and but lttle heat passed up the pipe. In some
cases I have found the cause to be a wesk draft, occa-
slopned by other stoves leading to the same flue. In
others, by the cold alr of the room coming in contact
with the exterior sarface of the pipe, thereby cooling
1t and causiog the molsture In the amoke to condense
snd form a watery substance, referred to above, 1
have overcome the difficulty in two ways; first, by put-
ting up the pipein tho reverre way, so thattbe drip-
plogs would continue to flow untll they found thelr
WAY on 10 the atove where the heated plates immediate-
1y dry the molsture. This 1 havedone in churches and
halls where long pipes were used. 1o other cases L have
enclosed the smoko pipe with a tin Jacket, thoreby pro-
tecting it from cold atr.

N. says, in answer to W. D., who asked:
Which Is the deepest artesian well in the world? We
have an artestan well In St Louls nearly or quite 2,600
foet deep, from which flows & clear streamn of white
sulphur water,at a temperature of 0° Fah,

C. L. F, says, in reply to W, P. S, P, who
asked: Ifthe foundation of the centennial tower should
give way ¥ of an (nch on one side,how muoch would the
top of the towermove? It would swing 6 Inchios from
ita original position.

C. L. F, says, in reply to W, H. D, who
askod how much of the earth's surface could a person
have In ylew from the top of & tower 40 feethigh:
2,005 248 square miles. The distance from the outer edge
of the Neld of view to the top of the tower 1o & stralght
1ne wonld he 244587 miles.

C, A, N. asks: 1, What is the best mode of
proparing and covering wooden wheels with emery ?
A. Cover them with glue. Wo think, however, that
#olld emery whouols will be quite as cheap, and far more
satisfactory. 2. What Kind or sumber of emery is best
sulted for grloding carving and similar koives, and for
onlhing the same ? A, You can obiain full information
from a dealer,

MINERALS, BTC.—8pecimens have boon re-
ceived from the following correspondents, and
examined with the results stated ;

J. P Go=The rook (s bituminoas shale.

F. C.8. ~Yourspecimen 1n gypaum; on burning, 1t 1s
convorted fnto plastor of Paris,
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B. D, 1. asks: Is thero any material that
ean bo mixed with firo olay to preventits cracking,when
applied toan oven ?=J, W, G, anke: What s the great-
eut depth below the earth’s surface aver reached, snd
where (o 1t 7=J1, C. R, asks : Can any one give me s
plan formaking no spron for s double.ended ferry boat?
—RR. J, asks ¢ What are tho lugredients snd modus oper-
andi of making candy of white sugar 7?8, G. N, asxr
Is there any plan, either by packing lo dtysand or other
wise, by which lemons, Orauges, und peaches may be
keptforany lepgth of thne, aspocially io warm weather
~J, H, P.sayn 1 Astronomers tell us that the oarih fo
ages past has been graduslly covilng, but the gincla
theory pocessitates tha bellef that the earth was once
much colder than it is at presont, Has any sttempt
been msde to reconolls the two theorles?—K, H, ¥
anka: How can T test squares with the dividers, to tel
whotlier the augles are 90° or not?

COMMUNICATIONS RECEIVED,

The Editor of the BOrENTIFIC AMERICAN
acknowledges, with much plessure, the re
ceipt of original papers and contributions
upon the following subjects:

On the Crotched Stick for Detecting Wa
ter and the Precious Metals. By J. H., and
by H. B. M.

On Ventilation.

Or Oiling Safe Locks. By J. 8.G,

On Kepler's Third Law. By G. B. G.

On Canada Thistles, By P. E.

On a Theoretical Perpetual Motion. By
ll. ll.

On Ventilation. By C. G.V.P., and by J.

On the Vital Principle, and on a Mathema-
ticsl Formula, By J. B.

On u Rat Trap. By J. H. P,

On Wheat Growing in Minnesota, ete.
By —.

On & Waterproof Dress. By J. P.

On an Improvement in Spectacles, By G, V.

On the Wear of Journal Boxes. By C.D.S.

On Nerve Force. By L R,

On the Pons Asinorum, By F. 8.

On the Beech Blight, By C. G. C.

Also enquiries and answers from the follow-
ing:

C.W.P,—-§,—B,D.L.—8. W=0.-J, A. M.—-X, Z.—

D.B.W.—~F.W.5.~J.H. P.~J.T~R. E.G~E.P. L

~E, W.—~W.H. N.

Correspondents in different parts of the country ask
Who makes o mud digger, to be used o shallow water?
Who mukes garden seed sowers? Who makes plil box
and match box machinery? Who sells amall portadle
forges ? Who farntshes feather renovators, and at what
price? Who makes mackines for cutting vencers from
the round log? Makers of the above articles will prob-
ably promote thelr interests by sdvertising, i= reply,
In the SCIENTIFIO AMERICAN.

Several correspondents request us to publish replies
to their enquirfes about the patentability of thelr (n-
ventions, etc. Such enquirics will only be answered by
letter, and the parties should give thelr addresses.

Correspondents who write to sak the address of certaln
manufactarers, or where specified articlessre to be had
also those haviug goods for sale, or who want to fiad
partners, should send with thelr communications an
amount suficient to cover the cost of publication noder
the head of * Business and Personal,” which fs specially
devoted to such enquiries,

[OFFICIAL.]

Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

March 10, 1874,

AND EACH BEARING THAT DATE.
(Those marked (r) are refssned patents. ]

B}' J. R: L.

Aflr vent, A. C. Woolles .- ereencnnaacasen
Bale fastening, cotton, J. M. Goldsmith
Bale tle,cotton, W. 8. Davis ... ............
Band pulley, H. L, Shephard... ..ooeeiiveeinen... 18831

Barrels, linlog of), E. W, Leggett (F)..ceenrnnn,.. 5555
Bath, vapor, Miller, Shaffer, & Besl. . o HI4ST
Bathlugapparatus, W, H. De Lap... .. 148435
Bed bottom, spring, E. Carter. ..., .- 15253

Bed bottom, spring, A. A. Rounds......ceeeeev... 15,096
Bee hive, B. Blatr. 18,851
Beef, machine for chipplug, D. W. Garst,........ M8
Beer,cask for preserviog, O. Heggem.
Bell, door, D, Mosman. .....ve cenesan
Bell banging, G. P. Schumildt. .,
Belt shifter, H.W. Curtls. . ...cooveannnns
Riind slat worker, otc., Holbrook & York
Botlers, locomotive, and other, A. 0. Denlo
Booms, onthanl for, T, L. LaW. ..cvivnninnns
Boot heel protector, H, E, Van Betschoten,,
Boot shank, W. N. Sprague.
Boot spring shavk, E. Briner. ..
Boot toes, box for, D. H. Packard
Boot, tongae, W, Legg. .. ..
Boring machive, B, F. Allen
Box, J, COBI (F}.aiiinavacainas
Boxes, (nserting clasps of, J. Cohn,
Boxcs, corner clasp for, J. Cohn (r)....
Brower's mash machine, J. Schafhaus. ,
Bridle blt, J. GOOAFeAT. corvvaivarsernsnns
Broom haudle socket, Anderson e ai,,
Butlding, Greproof, J. Gilbert,
Butter worker, A. May.......
Can, oll, E. T. Schoonimnaker,
Car coupling, J. E. Clsco..
Carcoupling, A. K. Kline,,
Car coupling, J. C. MeConnell
Carcouphing, W, ROOS .vuiuiiiny voee
Car heater, rullroad, W, M, Faller..
Car,safety, 8. B, Myor....
Car starter,J. O, Tuek....

Carpet stretcher and faatoner, A. K. Heathi. . ... 189
Carrlage pole attackment, 1. K, Littleteld., U8B0
Cartrldgo primor, A, O, HODDA . coenvansys
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Uartridgo primer, R. White,
Cartridgo, abot, A. B, Kay,




- Ouater for furniture, J, 1. Crooker
mh 1. !n Oola.......--......

Oheek, ovordraw, J. A, Lakln......
Clgar bunoh maching, B, Deutwch. .
Clgar tormer, B, Bawking,.......
Olevis, J. 1. Arnold........

Olock and watch calendar, b. nomr-
Clook, eloatrie, J B, Kore. oo
Cloth, atzlng, F. W. Nowton....
Olothes dryor, E. B. Glldorsloeve
Clothes frame, P Martino...ooovene
Clothes wringer, Corbin & Albrecht,.
Conl hole caver, J. DUgAN..owevieii
Cook, stop, J. Btevens (r).
oollu'. fur, 8. W. Stryker.
Commode, P, Sehmidt....
Cooling and ventilatiog, A.
Corn from the cob, | nluovm.n. Guptall,.....
Corn Dy TR0 s s s avseadens
mp;:::goud. M. B, Marey. ...,
Cotton opener, Whitehead & Atherton,
Curtain fxture, H, A HOuRo o,
Cuspadore, Milligan & Musgrove..
‘Dice box, R. 8. MAION veaviennane
Digger, potato, J. T. Lohr, . BT
Dough, machine for sheatlng, W. 1L, mlmar..... us,sn
Dowel pln, B, F.AloN oo
‘Dredge ean, . G. Lockwood......
Drill for miniog coal, eto., K. Tacker.
Drop lights, standard for, H. C, Deck..
Bar ring hook. ete., W. 8, Tappan...
Eavea trongh hanger, A.J, Barnes
machine, A, T, Nichols....
Etevator bucket, H. A, Duo, Jr.,.
Elevator, electric indlcator, A. Hahl
Engine, steam, A, E. WhIto, ..oooiiiiinianes
Engine valve, direct acting, H, A, Jamfeson.
Fan, G. Brueek......oovus
Fare boxes, J. B. Slawson

o 148409
veress 18319
«+ 18360

R CLR I b
. 1484%0
5,7%0

Filter, C. ANdETsen ...ciiiirerninnararnrasssnseessss 148,599
Flitering machine, centrifogal, M, L, Senderling 148,515
Flroarm, ¥. C. Mauser.....cu vue AaavaRsastasua 1SS TE

Flre escape, D. Demarest.. 148,354
Fire eacape, J. Gerken,. veees 148,350
Fire escape, G. W. Harrl . 148,384
Fire extinguisher, J. 8. Tibbe 148,526
Furnace, J. Goulding.... vvvuuns 148,361
Furaace, hot air, M. H. Roberts...... 8,54
Furnace, smelting, Latey & Willlams 148,571
Fuse, clectric, T. VATIOY .ovvuvinarinns 148,338
Fuses by electricity, firing, M, G. Farmer......... 145289
Gan lighter, electric, W. W. Batohelder,. .. 18403
Gaas matort, clostog, Herzog & Koch.....u..s .. 148,455
Gas works, main and retort, J. R. Smedberg...... 143,352
Gases, ntilizing waste, P, L. Welmer....... .. 18581
Governor and cat-ofl, A, Kendall,, .- 148,304
Graln cleaner, C. Lowlen......... .. 148,814
Graln tally, G. P. Fitts........ 148,858
Grape plcker, J. W, Mosher,..... 145,488
Grate, G. C. Robinson........ . 148,8%

Guopowder, B, WISHEr, coviiiisviiinivinnansinsnns, 148,588
Harpess pad check hooks, C. W. snhdee...l(s.l”. 148,500
Harrow, wheel, G. C. Halght, ...
Harvester, J. S. BOyoe.......
Harvester, W. N. Whiteley.,
Harvester, corn, 8. Patton....
Harvester frame, S. Crawford.
Harvester rack, J. S. Royce.
Harvester rake,J.O. Davy.........
Heater, rallroad car, W. M. Fuller.
Heater, steam, H. A. Gouge........
Heating drom, F. Johason........
Heating drum, 6. W.Smith, (T.).
Hinge for blinds, 16ck, B.Lull

Horve power, 8. H. Moor...... %
Horse stocking, G. W. Tallman.
Horses, checkiog, E. R. Bay..

Horses, hopple for, L. Merrill......... 143435
Horses' talls, protecting, F. E. Howard. .. M8367
Hose coupling, A. Work.................. .. 148540

Hose, bydraulic, G. P. Dodge..............

Ice box for refrigerators, S. W. Chambers.

Indicator, station, H.and I. Kakn....... 5

Isdngisse, manafscture of, G. A. Miller. .

Jack lifting, J. Jones. ...... seohsavisapave .. 148485
Jack, liftiog, D. Kelleher_ . 148 52
Joiat, universsl, H. Pitcher. .. 148,882
Enife and fork scourer, W. H. Bowerhan 143,343
Kaitting machine, B. C.Stevens........ 145,555
Lamp, E.Stolpe. ............... oese 148,522
Land marker, G. C. Kslgh 540
Lantern, miner's, B. Tappan........... 14855
Latch, reversible knob, H. H. El'eu (r) 5,553
Lathe, wooden screw, C. M. Stevenson, Hazs
Lock, permutation, P. W. Hall.......... 145,451
Locomotive drive wheel, J. S. French., . 148,49
Locomotive drive wheel, O, C, Ferris,. .. 348435

Log tarner, W.E. HOL, .................
Mail bag holder, F. M. Safvely..........

Match box and cigar lghter, G. J, Clpc'cll
Meal dryer, W.J. Wluon

l:muln.(}. W. Lougee............ ue:m
Moccaxin, boot, G. W. Lougeo. .. . 145512
Motor, W. Lockwood ......... .. 188311
Mower, lswn, D, Mack, . 18805
Nut lock, 5. Rammei... .. M2
Oarlock,E. B. Beach.. Ll

. 148,355
Ordnance, projecitle for, 5. H. alblcy - 18530
Organ, M. J. Matthews 145,479,145, 450,148 481 145 452,145,443
t)nup-nwr.uumﬂ J. Y. Smith « 14 BT
Ore wasker K, Gidley.... . M2
Padlock, permutation, K, A. Lee - ua'm
Pan, dast, . Harris '

............... 1322850
Yaper clip, hpmo' & Fmrry ......... asessne 1Es
Paper pulp, wood for, Harms o al PR LN

Patterns, making, J. L. Jackson.
Pavement, stone A, Elchenberg,
Pest machine, W. 8, Tisdale

.. 148,061
ces M4B357

. 18T
.. 18512
e 148,410
vor JA301
e 4R340

. 18X0

J. Beott,,
Planoforte sousd bosrd, G. Caddick

Pluchers, Issting, G. W. Hutching
Plochers, uptiolaterers’, J, A Bollcr
Pipe tongs, H. P, Hontoon

Pitman, G. L. Jozes........ ; 145,909
Piating spparstas, electro, W, O, nomu e 14540
Plow, breaking, C. Alberteon. ..., . = w,:g“
Plow, wheel, G, C, Haight....,. K 188,445
Plow weed turner, W, J. Hughes, 163,290
Prese, embosslug, J. Gough,.....

Printer's quoln, Lame & Briggs, .
Frintiog press, C. Waddie.,....
Fulicy block, G. A, Vord (1), A
Pump, chsin, G. M. Hatbaway.. P FLFRY
Pomps, Biter 107, B, BAGAT...coivivasrissirnninneres 1B288

77 | Sowing machine shuttle, W, H. Hockensmith....,

Sciz_u_tifis

Raok, wall paper, W, P, YOOmMAn ., .ooiivmeenneees T804
Rallway rafl Jotnt, W. G, Duon. .. oo 148,481
Rake, horse hay, 0. B, Austin ..o, Voo 148401
Refrigerator, too hox, 5. W.Chambers, .. vee 18410
Reglater, hot alr, B, A Tuttleo o, .. 148,857
Regulator, feed, R, J. Willlams..., . 148,005
Reln holder, J. Kindlebergor, ... . 148,006
Roofiug board Joiut, J. Beazley .. T T I Lt L]
Rooflng, vomposition for, C. W. Wilson, eveved 18800
Ruling maohine, E. J. Piper ... 148,981

« 8,8

e

Suddle, B. Nunamaocker.,

Sallya ojeoctor, J. E. Fiak,. oo 148,200
Sash holder, C. Wilson....... oo 148,808
Sausage stuffer, D, Poters........ weeee 148,802

145,499
HEAID
148,982
148,810
148 456
148,400
148,896
148,350
148,457
Sewlng machine treadle, cushion, B, Ardrey...... 148400
Shaft hangor, B, S, Catheart. oo, o 148,412
Shafts, bending, A, G, Sayder.. 145,510
Shingle machine, F. H, Keeney.... . 148,500
Shutter fastening, oto., D. 8. Emrick oo MB488
Silver, extracting, J. Douglas, Jr... . 148,850
Skipping rope, J. Murphy... « 148,480
Spinulng mule, £, Wright.... 148,507
Spinning spindle and bobbin, G, D. Whitma 145,54,

Spoon holding attachment, W. 8. Dennett, 148,355
Square and bevel, try, G. C. Miller,......... 148,816
Stamp, hand, A. G. Leming... ... 148,978
Steering apparatus, J. Edson. .. 148,482
Steerlng device, C. B, Ellloty. .. ' 145,484
Stereoscope stand, W. M. Kent... 148,468
Stool or leunge, foot, C. L. Volger...... 148,5%0
Stove, Crofut, Chase & Tiffany,.. 145,410
Stove, cooking, P. J. Ackerman 148,84
Stove, fire place, J. B. Oldersha 148,401
Stoye foot rest, Yates & Tucker..... 148,848
Stoves, charger for, J, H. Mahrenhols. 148,470
Sugar, cutting loaf, H. M. HOW.....couue 148,400
Sugar from molasses, L, J, F, Margueritte,. 144 470
Tablet drawing, G. B.Fowler........ooa.. . 148,201
Telegraph, pneumatic, A, Gunttart, 148,562
Thill conpling,A. E. Cowl.... -+ 148,118
Thill safety pin, J. G, Danoce... . 8421
Transom lifter, J. F. Wollensack... 148,585
Trap, snimal, J. W, De Wilblss, Jr.. pLLN
Trap, iy, D. Lathrop...cceeeeieacenses 148,072

Saw Nling machine, gin, L, G, Poel,
Saw handle, W, Clomson. cvociiiiiinins
Sawing wachioeg, O, 1. Bradbury..,
Sawing machine, soroll, B, Whito, .o,
Scales, stoek frame for platform, 8. Hetfleld.....
Sorew plating devioe, W H. Bush, oo
Sewlong machine, C. B, True..
Sewlng machine, S, W. “‘lr(lwoll Jr..............

Trunk, R. S. Johnson.. vens 1B 04
Tubing, making welded.!l Bllkcy cens 148,400
Tyres, upsetting, M. Schon,..... ceasnssasnannanivsye 145,888

148,628
148,462
148,387
148,881
145,308
148,506
AR CLEC

5,787
148,502
LR
148,53

Valve, balance slide, F. Strattner...ccoeeeinnnn s
Valve, direct acting engine, H, Jamieson,
Vaive, well tube check, M. B, Squires. .
Vat, fermenting, Sleeman & Steel, ..
Vehicle axle lubricator, W. Jones..........
Vehicle axle wooden washer, C. W. Saladeo,
Vebicle hub, C. W. Saladee. coviereenneansns
Vehicle, pleasure, C. W. Saladee (r)
Ventcle, pleasure, C. W. Saladee.....
Vehicle running gear, C. W. Saladee.,
Vehicle, seat, A. B. Scheatler........
Vehlcle spring, C. W. Saladee.
Vehlcle wheel, C. W. Saladee.
Vehicle wheel, W, Carf...couveees
Vehicle wheel, B. W. & D, Davis, ...
Vehicle wheel, 8. D. Forbes..............
Veblilcle metallic washer, C, W, Saladee.
Vessels, ralsing sunken, A. Sowerbutts..
Vessels, center board for, T. Hartley..
Wagon body, N. B, Cooper.........
Warmer, nut, Price & Wade.....
Water cock, C, B, Zimmerman.
Water wheel, C, Redfield. ...
Water wheel, W. Whitney..
‘Well tube check valve, M. B, Squires..
Whifletree, G. R, Edwards

e

APPLICATIONS FOR EXTENSION.
Applications have been duly filed and are now pending
for the extension of the following Letters Patent. Hear-
Inga upon the respective applications are appointed for
the days herelnafter mentioned:
25.644.—Prur.—XN, 8§, Bean. Msy 27,

BEN. —RBaxrnoap Braxs.—N, Hodge. May 27,
BT, —Foe Aranx—C. L. Daboll. June 10.

EXTENSIONS GRANTED.
FIASS. —Braocx Wasmixe Morps,—W. Ferguson ot al.
4B, ~Tixnxe Bexpixoe Cuars.—L. Heywood.,
A% ~CovErIxG SEieT Srrixes.—J. T.Loft,
HA3~Toexine Latae —W. Sellers,
85 —~LANTERN. —A, Tufts,

DESIGNS PATENTED.
72%.—BumiaL Case.—G. Albln ef ai., Cloeinnatl, Ohlo.
T8 —~SLeion-BeLL Stuar.—~W. E, Barton, East Hamp-

ton, Conn,
125 . —80Ar Caxe.~J, Burus, New York city, ef al,
785 . ~SuvrrEn Pastexen—~C, B, Clark, Buffulo, N. Y,
A% ~BLiND Hixee.~C. B, Clark, Buffalo, N. Y.
T8 ~GaTe Hixox.—C, B. Clark, Buffalo, N.Y.
725 & 12400 ~Tyyes —H. llenburg, New Yorkclty,
T2l ~Tounren. —8. McKee, Pittaburgh, Pa,
TAR~Tyres.—E. C. Ruthven, Phlladeiphia, Pa.

TRADE MARKS REGISTERED.,
1,081 ~ToxMaTOoRS —Anderson et al., Camden, N. J.
102 —~Fruirs, xro.—Anderson ef al., Camden, N, J.
108 ~Grasswane, —R, Douglas & Co,, New York city.
1064 —Wiisxies, —Friebery of al., Clucinnati, Ohlo.
1A —~CHINa, 210 ~W, Grange & Co,, Phillsdelphis, Pa,
1,066 ~Surnrs. —~Marley & Co., Newark, N. J.
1,667 & 1 08 ~K1p Groves,.—E. Ridley & Son, N. Y. elty.
LW ~Mxvicixe. ~M. A, Stmimons, Tuks, Miss,

2ericin,

CANADIAN PATENTS,

Lisr o PATENTS GRANTED IN CANADA,
Manou 12, 1874,

B187~1, M, Rose, Brookhnven, Suffolk county, N. ¥
U. 8, Improyewents on vmbroldering attachmonts
for sowing muohines, oalled ** Rose's Improyved Em-
brofdoring Attachmont," March 12, 1574,

189~ Willlnm Deemnn, Belby, Lennox and Addington
vounty, Ount, Improvements on farm and garden
fenoos, oulled * Bovian's Portable Fenee," March 12,
187,

80, I, Livingaton, New York elty, U.8. Improve-
ments in (he procoss of making cheese, called  Liy-
Ingaton’s Oroam Choose.' March 12, 1574,

U000, <V, H, Folt, Brantford, Brant c¢ounty, ont. Im-
provements on self rokos sttachable to reaplng mn-
ohtuon, oalled * Folt's Self Rake," Mareh 12, 1874,

B0, <A, Bopor, Now York clty, U.8, Improyemonts
on nmsohine for dreylng grain, enlled * Soper's Graln
Dryor,'  Muaroh 12, 1674,

H102 1", Brotherhood, No, 16 Elgin Rond, Notting Hill,
Middlesex county, England. lmprovements on triple
eylinder ongloos and pumps, called * Brotherhood's
Triplo Cylinder Koginoe and pump.' March 12, 1574,

4,103, ~G, Booth, Toronto, Ont, Improyvemonts on fire
oxtingulshors, called ** Booth's Improved Fire Extin-
gulnher,' March 12, 1874,

S0 —~R. M, Wanger, Hamliiton, Ont,, assfgnee of T,
Hall, Northampton, Hampshire county, Mass., U, 8«
lmprovoments on sewing machines, called ** Hall &
Waunzor's Improved Sewlng Machine.” Mareh 12, 1874,

8,105, —J. 8. Tibbots, Jolfersonyille, Clarke county, Indi-
wne, U8, lmprovemoents on fire extinguishors, called
Y Poerless Mire Extingulishers, ' March 12, 1874,

3,100, 1", D, Roddey, Now York city, U. 8., assignee of
W. ¥.J. Tolers, samo place. lmprovements onsystem
sod apparatus for ventlinting and pumping vessels,
and sounding fop and other alarms, called * Thier's
Automatio Ship Ventilator, Fog Alarm, and Bilge
Pump.' March 12, 1874,

8,107 ~E, Dégagné, Quobee, P. Q.,and P, Brousseau.
same place. Manfdre nouvelle et utfle do faire les
moppes uu lavettes, nommdée *Lavettes Prosper.'"
Murch 12, 1874, New anduseful mode of making mops,

8,108, —~N. A, Deack, T, N, Rider, and H. M. Rider, Stan-
stead, Stunstead county. . Q. Improvement on tyre
{fron for whecls, called “* Beach & Bider's Improyed
Tyre Iron. March 12, 1874,

3,100, ~G. Macfarland, Toronto, Ont. Improvements in
step ladder locks, calied “ Macfarland's Step Ladder
Look." Muarch 12,1874,

3,200,—~1, Northey, Hamilton, Ont. Improyement in
conl cooking stoves, called “Northey's Improved
Dampers for Cooking Stoves." March 12, 1874,

3,201, —1. J, Meryvesp, Dobbs Ferry, Westchester county,
N. ¥, U. 8. Improvements on horse shoes, called
““Meorvesp's Lmprovement in Horse Shoes.” March
13,1874,

3208 ~1. Arnold and J. C, Bates, Scott Township, Onta-
rio county, Ont, Improvement {n the ball and socket
Joint, called ' Arnold & Bates's Ball and Socket Joint.”
March 12, 1554,

8200, ~1, Y. Smith, Plttsburgh, Alleghany county, Pa.
U. 8. lmprovements on air ejectors, called “ The
Steam Condensing Alr Ejector.” March 18, 1574.

3,200, —D.Bourgeols, Moutreal, P. Q. “ Nouvelles et utiles
améliorations anx attachements de pompe pour pom-
per le sable,les graviers, etc.; &es “Attach
de Pompe pour Pulser du Sable, de David Bourgeols.”
(New and useful {mprovements to pump attachments
for pumpiog sand, gravel, otc. March 18, 1574,

3,205.—T. Ruston, Montreal, P. Q. Improvements on

paint ofls, called * Ruston’s Palnt OlL" March 18, 1574,

PATENTS

The publishers of the SCIENTIFIC AMERICAN have
acted assolicitors of patonts fn the United States and
foreign countries for more than three quarters of & cen-
sary. More than PFIFTY THOUSAND Inveutors have
avallea themsolves of their services, All patonts se-
cured through this agency recelve 4 special notice in the
SOoIENTIFIC AMENIOAN, which frequently attracts pur-
chasers for the patent.

Inventionsexamined, andadvioe as to patentabllity freo

Patents obtalned In the best manner, and with as Mt
tle delay as possible,

Caveats prepared from elther model or drawings, and
filed in the Patent Office at short notice,

Special examinations as to the patentabllity of Inven-
tions made, at the Patent Ofoe, on receoipt of model or
drawing and description; cost for this search and re-
port, §5.

Trade Marks.~The necessary papers for scouring
protection to manufacturers and merchants o this
country and abroad are prepared at this oflice,

Design Pateuts, for protecting artists and deslgners
of any new oraamental work, are quickly sud cheaply
obtained through this office.

Copyrights obtained,

Forelgn Patonts are solicited fu all countries where
patent laws oxist. Famphlots, contalning the cost and
full particulars, malled on application.

Canads Patonta~Canada Is one of the best countries
for patonts, The cost depends upon the length of time
for which a patent is destred. Full partioulsars by mall
on application,

We shall be happy to confar with lnventors, examine
thelr models aud drawings, and adyise with them as to
obtalning patents without consultation fee. For every
kind of tnformation pertaining to patents, st home or
abroad.

Send for pawphlet, 110 pages, contalning laws and fall
directions for obialning patents, Addross

MUNN & €O,
Publlshers SCIENTIFIO AMERICAN,
37 Park Row, N. Y.

Brason Orrice—Corner F and 7th Streets,

Washngton, D, C,

SCHEDULE OF PATENT FEES,

On esch Caveat, o
On esch Trade Mark, ..,

On fliog esch application for a Patent (17 yoeam).,
On Issulng esch original Patent,.......coocerseersses 820
On sppesl to Examiners-in-Chief.. e 810

On sppeal to Commissloner of Paten
On application for Hotmsue..............
On application for Extension of Fatent.
Ongranting the Extension,,,,
Up filog & Disclalioer. .,
Un s spplication for Deslgn (3% yoar
On application for Design (7 years)..

“‘-\a\'rrttsrmmtﬁ

Back I'ago « « « « « « = 8100 nline,
Iusido Pago= « « « « « « 75 contan line,
Angravings may head advertiserenta il IA¢ ddine rats per
line, by measurement, as (he lelier pross, Advertisements
muat be receleed al publication ofioe s sarly as Friday
morning o appear in next (seue,
'l‘u INVENTORS 1 will purchase, or work

on AD futereat or rayalty, some vieful patented ar-
or will asmst 1o sccuring

ticle caslly manufactured ;

patent of an articie of me 1|(
Address, staliug particalars,

Boston, Mass,

Ou application for Dealgn (14 yoars)....oveees

L. E. A. MANNEY,

er nnd hlonldor.
olnt Work wl
plc.l%unb‘l‘o :in ol o
actured o ’
futllu Creek, Mlo h. ik 0 MA

NEW METHOD or LIGHTIN@' GAS
oy Halls o Sﬁxnfa 5’3.}?‘.&

l"w‘ ."m!

Dovomll all kinds
thio] thin »
P'nlelon smdt}‘ g ert

00 ”?c'i%'é’“ '"eu‘ Lighting
trie }
Boston, Mask ghiting 00 ya

DAVIDS
Patent Mill,
{(flndi‘snonu Guano. Boua
1 y for Mck llh,
mmuu-. 1')32&(& Ia,

OR SALE—Patents Nog. 136,577 & 144,878.

! d March 4th and flcat]
can b:sn;:end b."npplhyl.nc lggv‘ ﬂﬂ%o wa%.

Cleveland, O

WOOD WORKING HAOHINERY

For Pllnlng uul-. c-r Shops, Sasl mlnd and Door Ma

&c., d for Ilustrated Catalogue and price
ult Factory. u Worce-lor. Mass, lelroom. at 121
Chambers & 108 Reade Sta., Now York.

Machines.

Of all gtyles and ltus. trom o to wromm. Coiversal,
Plain, Index. r snd Cam Cu F. MM Grinders,
Mills made to order. Index Plates dril nnuxum
MILLING MACHINE CO., 131 Milk St., Boston.

at Hyde Park, Mass.

ANTED—A few 2nd hand Engine
Lathes and Drill. WM. LONG, Sherbrooke, Can.

ANTED—A Partner,to Buy a Half Inter-
est fnValiey Mills (Steam, Yor s-mu Plonrlng).
ne Cntﬁ‘nty exas. The whole bas recently been
oro repatr
en ne house, with re o
inches, with .':sthree lneh mba) and exgine (exlinder
12x26 inches): two palrs 42 inch burrs for wheat, ud ne
pair %0 Inch burrs for corn, and the requisite
and cleaning machipery. This mill is In perfect onhr.
ulmule ln afice wheat-growing country, and has re-
cently ¢ ‘W For forther puu address
Val ox‘!llh. ue County, Texas.

N. L c..
Ml Owner, Bo um‘lgt. Md., and

ences: M
Mensrs, Fonna nchon.mnn. aco, Texas,

EXT JUNE, A WELL KNOWN FIRM

f Engincers nnd Illchlurry Aftnll. with large
conne:uonl at home and abroad, open & ground-
floor Warehouse, Iuvlux windows fronting Queen Vie-

toris Street and Cannon Street, London, E.C. The firm
is prepared to accept the agency for specisl machinery,
tools, cte., and to exhibit & chol_cc selection of same.

Advertizers' travelers canvass Great n and the
whole of Europe. For terms, apply to W, P, Box 3%,
New York City.

'00 YEARLY made by agents In thelr apare mo-
bli) ments selliog our 32 newarticles, Samples for
0. Catalogues free. Ax. Noverry Co., 22 Broa

dway.

T 18 AN ADMITTED FACT—That Beede's
Bluelng supersedes all others in m. market, It s

su ?crlor 10 the best Indigo. Families will do well to

thi h L.
n 'i! BEEDE, 53 Frout St,, Newburgh, N. Y.

TREATISE ON THE METHOD OF

(IO\’M{\'MS\‘I' SURVEYING, ss prescribed b
Coungress and (,ommluloneu of the Gen

Surveyors {n the 1!-;;2!

oL

the U,

Land Omcc For the useof U 8

By 8. V. Clevenger, U. 5. Deputy Surveyor.

;w\kel form, mor. tuck, 50,
D. VAx NostraxDp, PUBLISHER,

23 Murray St. and 3% Wnrren St., New York.

*.* Coples sent free by mml on recelpt of price.

DUEL. By C. W. Siemens. To which is
sppended the VALUE OF ARTIFICIAL FUELS
;wnd with Coal, by John Wormasld, C. E. Belnc
an Nostrand’s Selence Series. 18mo., bo
- VAN NUSTRAND, PURLISIER,
U Mu my\t & 71 Warren St., New Yors.
+,* Coples sent free, by mall, on receipt of price.

LL KINDS or IRON axp STEEL DROP
FORGINGS made to order. NEW ENGLAND
OTOR AND MOWER CO., Danbury, Conn.

n(mn
Ne.y, ¥

‘OR SAI L-—Four Engine Lathes, 30 inches
swing, geared In tace plato—one, 174 feot botweon
centers, w th orose feed and gurln: for scrow cutting,
wade by Wood, Light & Co., Worcester, Mass, —three
foot beiween centers, made by Hewes & Pulilips, Now-
ark, N. J. Counter shafts and steady rests complete
with all the lathes. Used about elght months turning
steel tubes of llllnol- and St. Louis uﬂdm.-nd In first
class conaition, ht about 700 ibs, e
Also, the -uy,-rrlor esllnx Machine \-( lbn Minols
and 8t Louls Bridge Co.; & very accurate and reliable
machine, sdapted to all 1onnn of teats, and of 100 lunl

capacity. All sold ror want of further use. Apl’{
JOHN A, NICHOLS, Keystone Bridge Company, Pitts.
burgh, l‘
Fortho mwa
Wcme est Address TH R
AND & PARKER PRESS CO.
DROP PRESSES. MInpLETOWN. CoNx.

IOWA AND NEBRASKA'!

)llLl 1ONS OF AC I(P-\ OoF THB lll:!l‘l‘ LA\D in the

ol r.-a;olt;‘? 'ltl‘mlln;lonrz ﬁrl':‘lu‘ lﬂver’ﬁdﬁui

Inter
\

Comp
NO PAYMENTS REQUIRED

except {nterest, till Afth year, Rich Hall. warm Oli=
mate, long Seasons, 10w os, sud free Educns
tlon. Free Fare sud low Frelghts oo household

xmul- 10 those who
BUY THIS YEAR.

Yor Circulars and Maps, with full particulars, address
GEO. 5. HARRIS, Land Com'r, Burlington, Iowa
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BAIRD’S

HUUNS

FOR PRACTICAL MEN.

Rew, revised and snlarged OCatalogue of FRACTL-
cA[‘ AND BCIRNTIFIC BOOKS - u‘rn‘ aro.—~will
ba sont, free of postage, Lo shy one "u will favor me

with bls address,
CAREY BAIRD,

HENRY
INDUSTRIAL FUBLISIER,

2 - ; 408 WALNUT STRNET, Putladelphis,
Valuable Books
ON

Heat, Steam,

AND

The Steam Engine.

Box.—A Practical Treatiso on Heat:
plied to the useful arts; for the use of enginrers,
arohitects, ote, Hy Thomas Box, suthor of Practical
llydr-unu. Ilustrated by W plates, contaiot 1

figures. ldmo S

Burgh.—The Slide Valve Practically Con-

slidered. By N, P, Burgh, Completely (llustrated
BIIBO, saues vanatersisanrnnnrantacyasoressepsaasasecsacs 82w

Bur;,h —Practical Rules for the Proportions
of Modern Eogines and Bollers for Land and Marine
Purposes. Uy N, P Burgh, Bogiueer. 12mo..... | J0

Campin—A Practical Treatise on Mechanical
Eagineering; Compristng motallurgy, moidiog, cast-
fug, torging, tools, workshop machinery, mechanical
wanipulation, manutacture of steau engioes, eto. ete.
With su sppendix on the Analysls of fron aud tron
ores, By Francis Catupin, C, K. To which are added
observailons ou the construction of steam Dollers,ang
remarks upon furnsces used for moke prevestion ;
wilh & chapter on explosions. By K, Armstrong, C.E.
sud Jobn Bourne, sve. Liustraied with 9 plates nnd
Uy L T T T I A AN RSN G xii)

Colburn.—The Locomotive l-.nq\ne Including
& description of 1ts structure, rules tor Estumatiog 1o
capablilties, and practical observatlions on its con-
struction aud management . By hnh (.olbnrn. Illus-
trated, A uew eQitlon. 2MW0. ...iviianee R R

Main and Brown.—The Marine blwu Engine,
By Thomas J. Maln, F.R. S, Asm't Mathematical Pro-
Tossor al the Koyal Naval College, Fortawmountn, and
Thos, Brown, Astoe, lust. C.E, Chief Engineer K. N.,
attached Lo the Hoyal \nnl ‘College. With numeroos
MiNstrations. 1o one Yoo, Sv0. . uiuiiacnnnranns 5.0

Main and Brown.—The Indicator and Dyna-
mometer: With lhclmmuul ngpnuliom 10 the
steam englne, Ass't Prof,
Hoyal daval Lol ege, Portamouth, and T&o- Brown,
Assoc. hu L, C.E., Colet l:nxlucor K. N., sttached to
e 1. N. Colle, Llustrated. From the Fourth Lon-
don z.uuon. IR A A vsenes $1.30

Norris,—A Handbook for Locomotive Engi-
poers and Machinlets : Comprising the proportionsand
caloulatiops 10r couniracting )mmonv- ; manuer of
MOLLIOR YAlves ; tubles 0 squires, cubes, areas.etc.ete.
By Soptimus Norris, Civil and Mccumul Euglneer.

Now edition, llustrated. 12mo., ClOth, ,........ 8500

Zoper.—A Catechism of lgh Pressure or
Non-Cordensing Steam Bnglnu ~ ucludlng the mod
ellug, coustruciiy ranny and wansgement of
Steamn Engioes and Steat Xo1iors. \Hw munlnuonm
By Stephen Roper, Engloneer, Full bound tucks, . $2.00

Templeton.—The Practical Examinator on
Stosw and the Stesm Eogine: With Instructive refer-
ences relatiye thereto, srranged for the use of engl-
neers, lmneuu. and others. y W Tewpleton
Kogineer, 1amo 23

Watson.—The Modern Practice of American
Machiuists and Engloeers: Including the constiuction,
application, sud use of drills, lathe tools, cutters for
boring cylinders, and no)low work nnenlly with toe
1005t ceonomical spoed of the same; the results veri-
fled by sctusl pracuice at the lathe, the vise,and on the
floor, togeiher with worksuop mngement. economy
of manursciure, u:e -l.eun englne, bollers, gears, belt-
iug, sie,, ete. By E 5. re P, Watson, late of the SOIEN-
TLFIO AMERICAN. cogravings. 12mo )

Williams.—On Heat and Steam: Embracing
new views of vaporization, condensation, and explo-
slons. By Charles Wye Willtans, A L. O, . Llugtra,

BBA. BYOucceiernsrrrarnnvossssasannsancsasassasnnnanen

As ap.

£ The above, or any of my Books, sent free of post-
age at the publication prices.” My new and revised (,n'-
ALOGUE OF PEACTICAL AND SCIENTIFIC BOOKS—9 p!
Svo.—sent, free of postage, to any one who will tlu'nhh

HENRY CAREY BAIR
DUSTRIAL PU ausm:x
406 wu.\vr STREET, Puiladelphis.

y openings in all sections. A monop
BUblh Eb r $1000 to $5000 capital required.
Circulars of ¥. [.SAGE, Springfield. Mus».

BUTTON- HOLE WORKER.

lifetime. The
tching can

done fine or course,

and with perfect
mechanical accu-

s willlast
. rections for use,sgent's
"“gl'c“u" st %‘n and nunl way otennnn-
of 76 cents. ow

Mmlhll paper
S WEBSTER co..u-m.nxumm.oéu.

THE JOHN HARDICK

iagara Steam Pump.
BBARD & ALLER, Brooklyn, N.Y.
Wendell's Pat. Door-Stop & Fastener.

Cheap and
effectual.
Profits large
and demand

unlimited,

Sample,
Post-pard,
26 CENTS.

A, Base Knob§ €, Bubber Cusbilon ; B and D, Secrow,

WENDELL & FRANCIS, 436 Walnut St., Philadeiphla, Pa

‘Little Giant” In; ectors

FOR LOCG)IOTIVSO & S?A 7/0‘“ Y BOILERS.

ILIP 5. JUSTICE,
4 Nortu 5th Bt, Phlhdclphlb—-& Clift Bt,, New York.

D

_ Bend for Catalogue and Pllotl.hl.

\l'\'l.ll’”‘l'lm' send twenty- ﬂvr cents to GEO. P
ROWELL & U0, 11 Park How, New York, for their
Pamphies of one Mundred pages, containliog ists of 5000
Dewspapurs, and estituates » ing cost of advertising.

MAGNETS —Permanent Steel Magnets

of -hy 19 or slze, made W order by ¥, C, BEACH
& CO llrumlvny. New York, corner Warren St
\l-hru of the celetirated Tom Thumb snd Minlature
lrle‘nph lul\lumrnh

l)l(ll ES REDUCED—IRoN Corrox Tres

The colobrated Arrow Ties will be seven conts per
l'uunnl on sod after March 1, 1IN, and furtner reduc
lons made, if necessary, o preve ut large accumulations
of Stock from coustent srrivals. Ten per cent discount
Lo the trade. Same discount ou further redoced prices.
Office American Cotton Tla Co.,

New Orlgans, Feb 5,

BARTLETT & RAYNE, Gax. Aama.,

" GEO. W. READ & O
STEAM BAND SAW AND
YENEER CUTTING MILL.

186 Lo W0 Lxwin 87, Foot 5th & 0th ﬂ- E.R. New York,
3 ALWAYS ON HANT
FULL STOCK SEASONED nuu» “UHD Ll'uu!.u
AND CHOICE FIGURED VENEE
The Iu(ul Stock.
The greatest Varloely,
The lowest prices.
¥ Enclose stamp for Catalogue and Frice List.

Veneer Cutti —imhinu—ror Sale,

ONE ROTARY MACHINE, cutting 4 It, long and 4

ft. diameter,
MACHINE, cutting s ft, 6 In. long.

ONE SLICING
Both in perfect order, with pulleys, lhntlln:, etc.

Complete for lmmcdl(l iuu Price low. Adnl
188 to 30 Lowis 'luw Yoottt & eh su ﬂ' R.

PATENT

OLD ROLLED
SHAFTING.

nas W per cenl greater

The hnl Ill
m 18 troer to L,LOAD ADY Other
uu 1 n‘onudly he most economical. We
m CII.III.A Cor-

Pulleys, Hangers, etc.,

of the et ApproTed Siyies. e.llnlunlledono .
cation - TIeS. (ONES & hﬁ

s e
rmﬁ N A
GEO. 121 Chambers street N. Y.
PIERCE & 6. Milwankee, Wis.
WOODBUBY’B PATENT

“mm m and Maitching

ray & Weod's Planers, Self-ofling

S Aot st vos e ity

Send for Circulars. 67 Sudbury street. Boston.
LASS OULDS for Fruit Jars, Lam
Bottles, Ink sundl.elc..mldc bﬁ H.BROO
15years Cor. WHITE AND CRNTER § Y. Forany

thin new in gln- you will require & moulu (or die)
ATTENTION pald MOULDS for
I VE\TORS Scnd model or dnwmx lnolou atamp.

BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required size, Also, any kind of
STONE for Koaps nn& lor Covo:n:. &c.
* Address BLAKE CRUSHER

l\ew Haven, Conn.

1874. and 1875
Catal opues Free.

ltehlnllu' Blwklm Model Makers', Pattern Ma.
lers Bullders', P!lno Mlkm' and Tools and

Supp lll clnmo Mec|
n.xmsox c 'CO.. Boston, Mass

—bABBITfAIZﬁL 2

Dellors and Consumers uend for

Lo the Manufac
VAN J:.IZEN & TIFT, 102 B. 24 8t., CINCINNATL
g3~ Please mention this paper.

HEMICALS, RAW MATERIALS USED
J for Mwulncmﬂng Steel, Glass, Pottery, Enamelers
ol Hollow Ware, &c., Artificial Stone, Electroplaters,
So.p, Linseed Ofl, Varnish. Metallic OxIdes of Cobalt
Tin., Antimony, Cooper and_ Mal angunese, Lump an
Gronnd Fluorspar, Felspar, Flint and Sllex Wolfrnm
Ore, Bloodstone snd Losdstone, Asbestos of all dew,
Chloride of Calelum, Pure Sulphate Alumina, Carbon-
ates Strontia and Baryts, ete, ete., Soluble Glass or Sill.
cates of Sods and Potash for Puints, Cements and (th
multifarious applications. Hydrofluoric Aeld of upsurs
pnucd strength in all slze p-chﬁt Nickel Salts and
Aunodes, with directions for using in Plating, Mataln of
Bismuth, Arsenic, Aluminium, nneolum and l’lntl-
nuut, eté., ete. All ordeu addressed L will ha
rompt attention. L. & J. W. l-EUL.ll‘l‘WAV(!ER
Jhemists and Importers, 55 Cedar St.,Now York,

m 1 N FOr outting OUAIDoAR
STENCIT, DIES sicacisatiiez:’ dis

Stenclls and Kcy Lneok-. with Wl!lt.h young men are
making from $5 to $£0 s nd for eatalogue and
samples to 8.M, SPENCEB 11 Bnuover Bt Boston Mass,

BYRN'S
Pocket Photoscope.

eat MAGNTRYING power, used for detooting Couns
terfu t Monoy, Shoddy {u Cloth, fornl‘m subatances fn the
o,1n Wounds,etc., and to examine Insects, Flowers and
P unts, to detect faws in Metaln, mwmvno( wood graing
to decipkor writing otherwing Illnﬂlbla and for the o
1peetI0n of sruln. obucco. oto,  Usetul for overybody,
wo double Convex Lons, 14 Inehesin diamoter, Mount.
ed In leather, and curlud in the veust pockot, Price
Centy, free by madl, gents l‘llllgd Tiastrated elrs
PR i drexs M, BYRN, 80 Codar
8t., New York, P.0. Box 1,00

MACHINERY, e

be M

WAL de all Rinds of Jointing, Square or Bevel ; Squaring ;
Btrataht, Qhrenlar, and Elliptis Ig( iding ; Panel-Ralsing
Tongueing i Grouving Hans tehing ; Smouthing;: Th
Noslog: Sawing . Duriag: Roubting, ste,, ot

Scientific  American,

HAS NO EQUAL 'OR VARIETY, QUALITY AND ICONOMY OF ITS WORK.

it and dut of Wind, Paralisl or Taper;
Nahbetting rneviog ; Beveling ;
'l... ing , Bousding;

Vianing *
Galtud

T
£, Yiuting

HORIZONTAL AND UFRIGHT BORING MACHINES, SUPFERIOR TO ANY IN USE
PLANING AND MATCOHING MACHINES, and other Wood-working Machinery.

BENTEL. KARGBDANT & CO., H-mllton‘ OMo.

HINGLE AND BARREL MACHIN ERY.—

L) lmproyed Law's Patent Skingle aad I & Ms-

chine, simplest sud Destl In use, Also Sl

u d Siave Jointors, Mave Egualizers, Headlin 2
Turners, 8¢. Addrass TRV VDR & Co ’

8 T*

Bmall Toels of all kinds b0 GEAR WHEELS, parts
of MODELS, sad materials of all kinds. Ceastingy of
simall Lathes, Engiaes. Slide lesis. &c. Catalogues free.
GOODNOW & WIGHTMAN, B Cornbill, Boston, Mass.

The American Turbine Water
Whee

Recentiy tmmproved and submitted 1o
thorough scientific tosts by Jathos
Emerson, showing the following use
ful eflect of the power of the Wwater
utilized, belng the highest results ov-
er known,
l’trrrnun of Part Gate: X, %008
9.64; %, 7.0; X,1.53 \ o.w
iar cent. of Whole Gate : 8Y 14,
A fall rqior( may be obtalned of
GTU(J LLS & TEMFLE, Day-
ton,

P. BLAISDBLL & CO,,

Worcester, Muass.,
Manufscturers of the Blalsdell Patent Upright Drills,
and other first-class Machinists' Tools.

¥ e S‘)O per day at home. Terms Free. Address
30 “ GEo0. STINsoX & Co., Portland, Malne.

ORTABLE S'I'EAM ENGINES, COMBIN-
ihe maximum aﬁclenc{ dlnhlmy and «:on-
“Iuvtlh the nmlmnm of weight and pr‘ce. 'l'hr
y and favorably known,morethsan 1, u:
All warranted sa Ty Or no sale. P ve
ﬂrcn.lu'l nnl on l?llcsuon. Address
ADLEY CO. Lawrence, Mass.
71 Liberty st., la' York.

RON BRIDGES—CrLARkgE, REEVES & Co.,

PHENIXVILLE BRIDGE WOKRB Ofiice, 410 Wal-
nat Street, Phfladelphia, Pa

sdwcmuu—mx:unu- Workmanship—Phentx col

1% " SCHENCK'S PATENT.

ODWORTH s i

Machines, Wood sad lron 'mkm’_lo-
:ﬁ::;h"“ Bot! n ow JONN B, SCHENCE
SOKB. ﬁ.xm-u N. 4 134 | uumyu New York.

E. ILL INGWORTH, Neville St. Foun
G, dry, Leeds, Engissd, --h -”!'Ord-lu of

y swing Lathes.
u‘..."‘f?,','."z:.... Y 5 in deplicate w pateat mackise-
ry (Lus susaring Aceurscy and Excellence of Workmas -

iy

v fA 190t

o For price and Puoto, write um\

The Eagle Poot Lathe
APPURTENANCES.

1 classes of
urate, and f(‘
logue.

Fully war
L lH\*L‘lu,

W, %, 7 Liberty b1, New York

Oms WYY BAFETY HOISTING

co
%0, 345 mwu;J:\r -H"'uﬁ s
oou WORKING MACHINERY GEN-
ally. Bpecialties, Woodwoarth Flaners and Rica-
srd.wn * Palent Doproved 'rrnot !um-n
Central, corner Unlon st
nuuuﬂ HL’uo s ku HARDSON.

I IIIIF—'_JwaoucHT

IRON
Brams & GIRDERS

'
HE Unlon Iron Mills, Pisteburgh, Pa.
The sttention of rnra: ern u’.d Architects s called
0 our improved Wrought-iren Beamns and Girders (pat
anted), in whi ke <-‘m,~4 d weida Detween the J.ru;
sbd flanges. which have proved »0 objectionabdle In the
old mode ot manufseturing, are tnun.y svoided, we are
repared to furnish sil sizes at terms as favorabie ss can
e obtained alsewhere, Fordescriptive il ﬁr\ address
Camnegle, Klomas & Co, Unlon l:u.. Mills, lo%urgn Ps.

N O Male or Female, $8) a

WORKING CLASS Yo or remaie v

hote, day or evening: o capital; !mln.r(h us aad vale
‘M'pulnge o!’!o‘nlkn free by wmall, Address, wilh bc
return stamp, Youse & Co,, 138 Greeawlich o1, N.Y

EW & IMPROVED PATTERNS.—MA.
CHINISTS' nxns—.u sizes—at low prices.
E. GUULD, ¥t llsN.J. B. E. Ave,, Newarx. N.J.

Andrew’s Patents.

lolnlo::‘l'ﬂuu- Grooved, or Geared Holw ~

- il 2 S Ty At i
&;ﬂ leo. onhlo and Single, 12
c“‘w;’v.l’--l ;«-’: ::’:.l 10‘2; or ::::

Gravel, Cod.

';:‘lb{!ln le, Duruble, and la:o-la.l.

u’nh“s & BRO
Water Street, New Yorz,

of double refined fron, No vehh All work
done on the premises, from ore Lo fBnished bridges.
Illustrated Album matled on receipt of 75 cents.

Machine
anbgo: udnl;:n Wor% IZA’ u.lh!r ané

Sturtevant Blowers.

Of every size ana description CONStADUY OD asnd.

_|Cold Rolled Shafting.

Best and most perfect Shafting ever made, commu’
on band In luge quantities, furnished in sny length: ]p
M!t Also, Pat. Conpllng and Sel!-oulng Y uub

uqen. pulleys, etc. E PLACE
hambers Street, & 108 Rude Street, New YOrk.
“w 3 A pew book on the artof
EDEOGRAP Writing by Sound: = com-

plete system of Phonetic Short Ihud— shortest, most simple,
easy, and comprehensive, enabling an, coe, 1 a short time, to report
trials, specches, sermons, &c. The 's Prayer Is writtea with
forty-nine strokes of the pen, and 140 words per minute. The anem.
ployd should learn this art. Price, by mall, 50 Cta, Agenta wanted,
ddresa T. W. EVANS & CO., 139 8. Scvesth Street, Phuia., Pa.

Upngm lsn&me and Tubular Boller (4) Horsxz
POwWER, wi 1 Trimmings; also (10) Honax
Powxxr. Send for Circulars.

Vazrrery Inox Worxs Co., Cleveland, O,

ngara Steam Pum/p

'

2’ Adum n.. Broolln. N. Y.

SPANISH CEDAR BOARDS.

14 to 27 Feert Long, nll Widths,
Sawed expressly for Shell & other Boats,

Albo, FULL STOCK OF HARD WOOD LUMBER.

Geo. W, Read & Co.,

Stesm Band Saw .\llll foot ith & 6th Sta,, E, B, N. Y.
I_ AND SBAW MILL—SELF.FEEDING.—

1 man do work of § men guarantecd. SitS-inch
timber with ease. Send for Ciroular,
L, B, COXE & CO., 197 Water St,,N. Y

WANTED, A RELIABLE LADY

OR (DH\TLEMAI& In overy towe, to aot as sole Agent,
Business ruspuc(-b\e and remu uu!lvn. NO meney re-
quired, Address DISCOVERY, PO, Box 2609, New York.

MONEY—WAGES.
Toallhaving spare time; $4 1o §12 a day; something new;
ptl:nerond. é‘!'soonroer:gnmugc‘xo gnmnol g bom; T
al o 8 2 .
ticulars snd n lunable samples lm. by -

Cress F. REED, 13 Sth St N. Y

l(i'HARDBO“ N“nm & CO.

AD the latest tuproved Pateat Daz-
and W worth Flaning Machines, Matching, Sasd

aad mowmuoau(. Mo Boring, Shaping, Ver-

tical, and lar Re-sawing Mu:hln«.it )':m- ta

T, Scroll Ba lhun , Cut-off, and Ripsaw Ms-

chines, Spoke and tog La

::%e; ds of onod-rorml xen Cs n
ﬂeeusum oz spplication. uisctory,

cester, Mass. Whrebonse: 107 Liberty st New York. o

A Set of 12 Steel Lathe Do,..s,

Prom X xo;lnch.... .......

Bend to C. W. LE CO 5 o
o COUNT, South Norwalk, Cozn

kj "ASON’S PAT'T FRICTION CLUTCHES
munlnctmd by Voln w Mason &

Co.,
vld Agents, L. troet,
New Xorks -r.u-u\ RICE S GO urou. oﬁlg stroed;

500 RELIABLE, THOROUGHLY RENOVATED

SECOND HAND ENGINES, &c.

Machinery bought and exchanged, mmlnted ircalar,
E.E. ROBERTJConInmnu En%lueer, 53 nmad;ny N.Y

THE “ PHILADEL

HYDRAULI C JA CK.

ISTON guided from both ends; 1l working
parts guarded fmm dust ; single or double pumps,
ndun shafts, rocker nnm.pmonl.clc..enunﬁl
0. 14 N. 5th st., Philade} elphis
No. & Cliff st., New York.

« } PHILIP S. JUSTICE.

‘g_ﬂ
esER
ai8
P

00T POWER JIG SAW-—good article
$30. 8. C. HILLS, 51 Courtlandt St., Now York.

W. F. STETSON & CO.,
Dealers In PATENTS and PATENTED ARTICLES,
Oven QuiNoy Manker, BosTox, Mass,

FREE! FREE!  FREE!

An lmmeoense Desoriptive Catalogue of the Beat Novels,
the Dent Soug Books, the Best Musioand the Best Plays,
unoquallod and unattainable elsewheres, malled free upon
application to B, M. DeWrrr Publisher, §8 Rose St N. Y.

Todd & Rafferty Machine Co.

MANUFACTURERS ()l-‘
Tho ool rM Greens Vartable Cut-Ofm
Pato g‘ﬂ ar snd Flue

[} Bollora ; P\Alnsl ev-msw
o ;‘ry olating, und oatgn huglnn. Bou u l ll
kinds. 3‘(0

13:':3:0 ‘:'?ﬁmpl?n;lcn ‘hmuhcmrms

v Zr AR 'i)mmnu a m'f"{"v‘%m‘
A 0
M 0 Kor
3*:’%.'3.‘:'!“851%.&1&% B.w ‘.i\v} At 0’*

N TURBIN No
l'xqf lcl.ll free, SETI mx.x:.ﬂlﬁlllwupspn.u.\'

HUSSEY'S NA‘HORAI.

New and Original Design,

icalo anmcl‘lnd Deuun ?55’35
tyles of low-priced ﬂons
specifications and Cos

, Royal quarto. Pon pald, 84,
WOODWARD'S

1,000 WorxINg DRAWINGS
NATIONAL Plans, Detalls,

ARCHITLCT 8 cmuuoma humm
mong“u'l‘l(‘) ?J %'r\g\zu.}snx g‘oum post
',{’1 lg&';‘lqn\ésgg nxﬁ.“fmp'-ﬁf“'"' nu.

ORANGE JUDD €0., 243 Broadway, N.Y

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE-
RIALS, tn sots or slugle \mh buull of fustructlon.
manofactured and sold ‘ﬂf S HA lgfl“l cture
Ing Eleotrician, 19 nrom eld su-e«l Boaton, Mass, lmu.
trated catalogue sent freo o application,

s vl e | e

i !
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Advertisements,

Back Page « « . B e = e ‘l.“nllne.
Inslde Page « « « « « « « 280centa n line,

ne, by measurement, ar the letter press. Advertisementas
st be rece red af pudlioation affce as early a5 Frotay
MOrning 10 appear in next (sewe.

PRATT’S
ASTRAL
oI

Bafest and beat O1] ever mldo—-bu‘ U In An #.«2 L—fo
's‘fimumu 1710, 108 Falton strect, N A

Since first ldnrmlu this Glass Cutter {n the ' Sclen-
e Amerioan,' we have sold many thonsands of them,
d baye not yot heard one comoiwint, 7 hoy are cor
uly tho best of tho Kind in market, nud will give on-
llN satisfaction Sent b{smm rerlld, on_receipt of
85 conts. mLLSRS FALLS CO, ¥ Neekman 8t,, N.Y

THE AMERICAN TWIST
DRILL €O, Woonsocket, R, I, are
now the sole ownem and manufac-
tarers of the celebrated

DIAMOXD SoLtp Exeny WarxLs,
£~ lllustrated Catalogue of Em-
‘II’" Wheels, Machinery, and Tools

BER.

@. ROGERS & CO., Madison, Ind., are
e the origioal luuodueou of TANNATE OF
U A for clunln bollers, Thelr prqnnuon of this
gnlt was patented May 21st, 1871, [t nuccess has 1ed to
many trauduient fmitations onlnn which the public Is
warn ‘. TAeir T.8. iy the solid Salt itselr—no dilution,
ONLY 1 T0 22 OUNOES DAILY REQUIRED. Price 35¢.a 1b,
Send tor book, Relerences: llemlnllon & Sons, llion
\' 1 Root Steam Engtne C Y.; Owens, Laner
r& Co. Hamliton,0,; Oaelds éommunnr Onefd. N.Y,

ANTED—An experienced manufacturer

of unchemionlled Corn Starch, To a satisfagtory
mh.lOod wages and -(udy employment will be alven
Apniy, or by Jutter, to OWENS, LANE &
DYER M f.um. CO., Salnt Louls, Mo,

OR SALE—A SPLENDID FOUNDRY
BUILDING, with New aud Improved Machivery.
e buildiog Is well arranged for the -urpo-« of & Foun-
d.ry. Matl ge iron Works, and lllc in x £
Address FOUNDIY COMPANY,
T‘ppecanoeuu‘. Miami Co., O.

BRADLEY'S

CUSBIONED

HAMMER.

Send for Price List.
8. A, Wonns MACHINE

XY,
”n L|beru-~t \cwfork
1 Sudbury b( Boston.
Wnod\rormng Machin.

ery, Iron Tools, &c.

STEAM BOILER AND PIPE

COVERING

Baves ten to t'enty ger cent. CHALMERS 8PENCE
CO., foot E. #th Bt., N 122 N, 2nd 8t., 5t. Louis. Mo.

A\TBD-A(‘E\TS—S‘I& to 8250 pe
month, everywhere, male snd fem (oln
doce the GENUINE IMPROVED COMMON
SENSE FAMILY SEWING MACHINE. This
Machine will stitch, hem fell tuck, quiit, cord,
bind, braid and embroider in & most wper(or
manner. Price only §i15. Fully licensed sud
warrsoted for five We will pay $1,00
for asy machine that will sew a stropger,more
beautifal, or more elastic seam than ours, It
makes the * Elastic Lock Stiteh.” Everysec-
ond stitch can be cut, snd still the ~loth can-
pot be pulled spart without tearing Jt. We pay
Agents from $75 to $550 per motth and expenses, or &
commimsion from which twice that amount can be msde.
Address SECOMB & CO., Boston, Mass., New York Clty,
Pittsburgh, Pa, (mcaco 1ll., or §t. Louis, Mo,

DRILLING MACHINE

FﬂlYAlll[ 'lAblAL IHllTl
TICAL PECIAL IRIZOSTAL

THORN L D;HAV!-.N & CO. PHILADELPHIA.

JUST OUT.
Science Record

FOR
1874
( *.
-
g HIS NEW AND
( splendid snnual book
presents in trief form the
most Interesting Facte
and Dmwcovenes 1o the
YAriour Arts and Sciences
that have transpired duo-
ring the precoding year of
title, exhibfting in one
g view (e Genersl Pro-
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waasers. Forsale st all the priscipal Bookstores.,
UNN & CO., PUBLIsHKRS,
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RECORD FOR 1873, 1873, aod
lo'lr'o:gytlw 8250, For the three Yo Qmes !U’ld

Ewgrovings moy Aead advertieements af the pame rato por

EXTRACTS FROM

IH'I()I"'

orlrd nud rn plied

% ASHESTOS f;()r\
ASBEST lor rop -lnng leaks of n
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for descriptive Pamphlots, Price Lists, &o 1BERAL
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Patentee and Sole Mnnul’nrtnn-r.{
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MURRILL & KRIZER, 44 Holllday St., Balt.
IMPROVED 1874,
DOUBLE ACTING
BUCKE1-PLUNGER

Stegmps

VALLEY MACHINE COMPANY,
Basthampton, Mass,

BABBITT & HARRIS
Patent Piston Packing

hits for sale for Shops, Rallroads, &c¢
fllccmrs. to be genulue, must bo filled out on a
prlnlml form, with Steel Plate Eugraving of my Englne
at head of page.
Any party having a vrrlurn license, Is requesied to ro-
turn [t at ones to e, w rinted one will be (ssned
fnstend, WILLIAM A, IIARI IS, Ballder of Harris-Cor.

::'ll:;nr:'ln:llr Il:l.lul’:-l'llﬂ?'lr.'; qupil awardod 1870,
© beat article in the Market
AMERICAN INSTITUTE "lc vory strong, repels wator off
recommond it to all as th t‘« tin use,’
HTO% If()?l"l\ AL -d-pu--j for steen or fat roofs in ﬁr imates, and oan ocnu Iy teans-
» s farnishied 1o rolls contaluing 20 square feot each, ;mpurd 1o strong ok 10&
¥ COATING for restoring and preserving roofs, In 5, 1, And 20 wallon Kege and barrels,
ANI\I-‘RTO\ I'A”*T [u! Bhingle and Tia roofs, and &1l outside work, 1o 1, ,and 8 pnl, una kKogn, and bbls,
11 kinds on Roofs, 1In 10 1b, p-ll- W oand %0
ASHESTOS BOARD and PAVER, SHEAT UIQ
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These materinls are prepared "'l")‘ for lunl wnd are put up for aliipment to all parts of thiy w

and
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JOHNS, 87 Malden Lane N Y
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NEW YORK SOREW
MANUFACTURER,
MACHINE BCREWS of all de.
seriptions <Iely!nlcomurll|lonln
prices and quality. hu.rnl Mx-
Daws, Exhibitions 1852 & 1867,
C. DUCREUX, Au L

o Ellzabeit, N, ¥,

ENGINE LATHES, D &o. Ko dlor l'rlc Lll!.
NEW uAvk rdc l{ é
ow l'ﬂl.

Portland Cement.

8. L. Merchant & Co. 76 South 8t,, New York. A Prao-
tical Treatise on Cement furnished ruaxs,

BOY

Mill!‘urnishi;lg

are tho Iargest {n the Unfted States. They make Durr
Millstones, Portable Mills, Smut Machines, Packors, M1l
Ploks, Water W hnltl-'la. Iull:l-y'c and ?ennnx, wcclnlly
adapted to four mills, Bend for catalogu

4 J. T. NOYE & SON, Bufulo, N Y,

0 PARTIES BUILDING AND USING
Steam Englues—The undersigned call attention to
remper's Patent Adjustable Cut-off. Operated by the
governor. Can be applled to any Engine. Send for a
clrcular,to  PUSEY, JONES & CO., Wilmington, Del.

OPE.

fohn W. Mason & Co., 43 Hroadway, New York.

1lss Engines, Providence, . 2
‘Works

B U l L D E R Bond for Ontalogue, A.J.BICK-
NELL & CO., ¥1 Warron st,,N.¥.
r I‘ANNATE OF SODA is not Patented, and
cannot be Patented, Thomas's ¥luld Tannate of
Soda ix a perfect Success for removing scale from Steam
Bollers, WITHOUT INJURING Borues, It has removed
Bushels of Scale from Siogle Bollers, thereby uvtns
Tons of Coal. It saves 20 times Its coat in Fuel, an
saves 20 times 1ts 0OML In re l(n of Bollers. Bold in
Bols, 500 1b,, % Bbls. 250 1b,, X Bbla, 18 Ib ll me lovr
price of 10 cents per pound—lru than one lh rice of
other preparations, snd superfor to all olh«n. ddress
orders to N. SPENCER THOMAS, Elnira, N.

IDDER'S PASTILES—A Bure Relief for

Asthma. STOWELL & CO. Charlestown, Mass,

MELTING 30 TONS

SSTOWNSEND GEN: AGT 31 LIBE

500,000 (25 |RON MELTED IN 8+ HOURS.

MESS THWAITS &8 CARBUTT
MAKERS ROOTS BLOWER ENGLANDJ,

“KWUSED TWO N2 5 ROOTS BLOWER WHEN CASTING
THE 250 TON ANVIL BLOCK

MAaR 9 v IB70,

ABBREVIATED LETTIR

IRON PER HOUR.

| SHALL IN FUTURE EXCLUSIVELY RECOMMEND THIS BLOWER’
PH.& FM.ROOTS CONNERSVILLE IND.

zW. IRELAND
RTY ST.N.Y,) PATENTEE IRELANDS CUPOLA

The best Oils are the cheapest
in the long run.

ALL WHO HAVYE TRIED

E. KELLOGG’

ENG NE and SPIN]]LE
OILS

Acknowledge the Fact.

They are really good substituies for pure sperm and
tallow olls, and as free from gum or oflensive odor,
as handsome sod endure as cold tempornture as best
Winter sperm ofl, while costing constderably less.

]

KELLOGG'S EXTRA SPINDLE OIL.....01.00
KELLOGG'S XO. 1 SPINDLE OIL 1.2
H. KELLOGG'S SPINDLE OIL, 1.0
H. KELLOGG'S EXTRA ENGINE OIL . 1.10
H. KELLOGG'S ENGINE 0OIL 1.0
KELLOGG'S EXTRA CYLINDER OIL 1
H., KELLOGS'S EXTRA BIGNAL OlL...... 1.9%
H. KELLOGG'S BIGNAL 011,
H. KELLOGG'S BPERM ENGINE OIL
5
8

]

SNMEEMNNN

KELLOGG'S SPERM EYIN
KELLOGG'S TALLOW ENGINE OIL
H., KELLOGG'S TALLOW EBPINDLE OlL

==

Manxfactured only by

E. H. KELLOGG,
No. 17 Cedar St., New York.
We keep a general stock of Lard, Whale, Fish, Par
affin and West Virgiola Black Ofls, and can furnish low

grades of machinery ofl equally as good as can bs bad
tlsewhere st the prices charged. E.NK

STEAM PU MPS.

SEND FOR ILLUSTRATED CATALOGUE

GOPE & MAXWELL MFC.CO.

HAMILTON,OHIO.

IHE HEALD & SISCO
Patent Centrifu Pum 8,

VER'I‘I(‘AL & HORIZONTA
First Premiums at Now Orleans, Llnclnnnu ‘and New
York. * Medal q/ Special Auard " American
Institute, 1872,

Perfect satiafaction gnlnnlred The cheapest, most
durable, ¥opuhr and successful Pump known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
ete. Pumps with engine on frame, complete, at low
fgures, for ‘v\yrckln redging, Irmigating, ete, muxn
ted pamphlet, lrn- Jreferences to parties ucmnll{m
the Pump ‘o n of the stropgest possible test on{
l' S15C0O & CO., M'tnu’me. N.Y.

Addressy = RCO
Machinery,

II"l I l Crane Bros. Mfg. Co.,

CHICAGO,

T UL HENIY HALL & CO..% Cortlandt St.

THE PULSOMETER.

The -Imx\lnt mwost durable and eflective
BTEAM PUMPF now (0 use. Will pump gritty
or muddy water without wear or injury to
1ta parts. It cannot get out of order,

Branch Dopotw:
11 Pemberton Square, Boston, Masa.
1527 Markot 8t lI||Ild(‘lp||ll s,
5% Waells Btreat, ' hicago, 111,
Bouth Weatern'E aition, New Orloans,
¥ & 51 \nrlh huoud 8t,, St. Louls, Mo.

Address JOHX A, ROEBLING'S SONS, M'f'rs, Tren-
ton, N.J,, or 117 Liberty 8t., New York Wheels and
Hope for conveylng power long distances Sead for
Circular

IRON STEAMSHIP BUILDERS,

NEAYIE & LEVY,
PENN WORKS,
“Aul\'t l.\«.l\rn BOIL rn.ﬂ .\\D m 1LD-

COMPOUND
!nl\ HI(IA r.\.

\ LASS PUMP CYLINDERS,BLOWN lnd
X m ;'; ;l'v'h {1y trae on inaide by drilling

GNAN, Glass Pamp Cylinder Maker,
Cor, Ml and Ollver Bt Hullun \lnc

large Lorponnom
aole of controlling
n of & watohman or
‘nrulman &5 the same roschies different stations of his
hoat, Bond for & Olrcular, J K BUERK,

P, O, Box 1007 Boston, Mass.

N. B~This deteotor is covered by two U, 8, Yatents
Partios using or selling theso instruments without au
‘Hority from me will be dealt with secording (o law,

EE——
BF‘I‘II “'(‘*-n mm. Aavmum M'll. Addres

American Saw Co.
NO. 1 FERRY NT,, NEW YORK.
Movable-Toothed Ciroular Saws.
Eooontrio Geared Power Presses.

W king
o‘.%‘n‘:,""""?z En AL

Models
Glmersm e

LUof08 W. POND, )

Warerooms, n l.!bony

EVG!NEB AND BOILERS, New and Bec}
ond Aand, Poruble and luww. For d
0 QO0DWIN & £, O11 City,

LUBRICATORS.

REYFUR' trunsparent Self-act-

ing Oflers, tor ]l sorts of Muchin
and Bhattiog, aro reliable In all
saving 595 Er &«nl. The
ING LUBRICA lor F
no 8.,

e )
NATHAN & DREYFUS, &"ﬁnemn..l.v

R. A Vervalen's Brick Machines,

Made st Haverstraw, Rockland Co,, N, ¥. Makiog nln
enthin of al) the brick nlcdln llw!lno. Sendforcircular,

HOUSTON'S PATENT
TURBINE = WATER =WHEEL.

Himplest, Strongest, Cheapest, Best,
In the st Hol
W"l the ‘ﬁomton .{3‘, hc

%o n-%c‘::"s
v Elhe

vern
ﬁm
ractical uuo It everyvben
emonstirating '!‘u superior-
ers.

ity over all o
son's nlln rt furnisbed on
11‘9’9!14: knd!orcm:l-
X & HOUSTON
nmm.lj WO

PORTLAND LEMENT,

From the best London uugrmg. l"ors b‘
A Practical Treatise on Cement furnished for 35 cents.

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENIY-NINTH YEAR.
VOLUME XXX —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
L0 announce that on the third day of January, 1574, s
new volumwe commences, It will continue to be the alm
of the publishiers to render the contents of the coming
year more attractive and useful than any of its prede-
cessors.,

The SCLENTIFIC AMERICAN 18 devoted to the tnter
ests of Popular Sclonce, the Mechanio Arts, Manufac-
tures, Inventions, Agriculture, Commeroe, and the fndue-
trinl pursuits gonerally ; and 16 (s valuablo and Instrue.
tive not only In the Workshop and Manufactory, but also
in the Household, the Library, and the Neading Room.

The best Mechanical Paper in the World/

A year'snumbers contain over 80 pages and several
hundred engravings of new machines, useful and novel
Inventions, manufacturiog establishments, tools, and
processes,

70 the Mechanio and Manufacturer !

No pernon eogaged In any of tho meochanieal pursuits
should think of dolog without the BorexTirio AMert.
Cax. Every number contains from six to ten engravings
of now machines and luventions which cannot be found
in any other publication,

TERMS,

ORB.COPY, UG FOBY . ¢ c0accinvsnsensnsranssanssseses | SR

Une copy, six months . 1.%

OUne copy, four months 1.0

Onecopyof Sclentine American for one yoarand

one copy of engraving,*Men of Vrogress™,. 10.00

Onecopy of Sclentific Ameorican for one year.and

one copy of “Sclence Hecord " for INL...... .00

Remit by postal order, dralft or expross.

The postage oo the Sclentine American Is five cents
per quarter, payable at the office where received. Cane
ada subscribers muost remit, with subsoription, 35 cents
oxtirs 1O pAy postage,

Addressall letters and make all Post Offce orders and
drafts payabile to

MUNN & CO.,

87 PARK ROW. NEW YORK

HE “ Sclentific American " {s printed with
CHAS, KNEU JOHNSON & CO." .utx Tonth and
Lombard sts,, Phlladelphia, and 59 Gold St., New York,




