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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
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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.
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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

[APRIL 11, 1874

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
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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,

&
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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.
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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







