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THE MAXIM MACHINE GUN.

The mitrailleuse, or machine gun, as hitherto con-
structed, is a weapon in which all the functions of
loading, cocking, firing, and extracting the empty
shell from the gun are performed by turning a crank
or by working a lever. The first successful gun of
this kind was the invention of Dr. Gatling, an
American. This gun was brought out during the
war of the rebellion, and before metallic cartridges,
which are so esseutial to the success of a machine
gun, bad reachcd their present degree of perfection.

Dr. Gatling did not succeed in getting his gun
used to any extent in the war of 1860-64. The
first machine gun which ever saw service in the
field was the French mitrailleuse. This gun was
large, absurd, and clumsy, and so heavy that it
required to be drawn by horses; it would fire but
150 shots per minute. It did not comprise the
necessary elements of success, and consequently
failed.

The next machine guns to make their appear-
ance were the Hotchkiss, the Lowell, the Norden-
felt, and the Gardner. All of these, except the
Nordenfelt, were operated by a hand crank, the
Nordenfelt alone being actuated by a reciprocating
lever. All of these guns must necessarily be mount-
ed upon a firm base, and be trained and elevated
by screws and worm gears, 1f they werc made to
work freely upon a pivot or universal joint, they
would not be firm enough to remain stationary
while the crank or handle was being opcrated. The
safe speed at which a machine gun can be fired
depends in a great measure upon the kind and age
of cartridges used. For instance, if cartridges bave
been made for some time, a trifling amount of moist-
ure may have accumulated in the powder near the
primer.

When this dampness occurs, the cartridges are said

to hang fire, that is, they do not explode at the instant of
being struck. Suppose that one cartridge in a thousand
should hang fire; it would be necessary to operate the gun

sufficiently slowly
on the entire series
to give this slow
cartridge time -to
explode, otherwise
it might be drawn
from the barrel be-
fcre it exploded, or
in the act of explod-
ing, in either of
which .cases it
would disable the
gun. To this may
be attributed a great
deal of the trouble
in operating ma-
chine guns, and
their liability to get
out of orcer when
most needed. In
the gun of which
we publish illustra-
tions herewith and
which is the inven-
tion of Mr. Hiram
S. Maxim, of Hat-
ton Garden, Lon-
don, slow cartridges
do not offer an ob-
stacle to the rapid
firing of those
which will explode
quickly, from the
fact that no car-
tridge can be
drawn from the
gun until it has ex-
ploded,as it requires
the force of its own
explosion to unlock
the block from the
barrel and extract
the empty shell. In
Mr. Maxim’s new
gun thereis but one
barrel, and all the
functions of load-
ing, cocking, firing,

Fio.

explosion.

1L—THE MAXIM SELF-ACTING MACHINE
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This gun may be likened to a small engine,
the barrel under the .influence of the recoil acting as the |ing and firing is effected. The barrel, B, which is inclosed

wnhdrawing the empty shell from the barrel, and eject-| gun.
ing it, are performed by the recoil resulting from the|tree, and the weapon can be elevated and depressed.

piston, the block as the crosskead, and the sear and
trigger as the valve gear. The cartridges to the
number of 333 are placed side by side in a canvas
belt, secured together with brass eyelets and strips.
One end of this belt is connected to the arm, and
the gun is operated by band until the first cartridge
is driven into the barrel. Then the trigger is pulled,
this cartridge explodes, the breech bolt is unlocked
from the barrel, the empty case is extracted, moved
to one side, a loaded cartridge is brought in front
of the barrel, the arm is cocked, the cartridge
pushed home, and the trigger pulled, when the
explosion of the secound cartridge operates the same
as the first. Thus the firing may be kept up
automatically without any action on the part of the
attendant as long as there are any cartridges in
the belt. Our engravings represent respectively
a side view and a front view of the gun and its
stand, a longitudinal section of the barrel and the
mechanism, and a detail of the firing device. The
weapon is mounted upon a tripod stand (Figs. 1 and
2), and between it and the top of the stand there is
placed a magazine, which is protected from the
enemy’s fire by a pair of light shields. The gun
can be rotated about the vertical axis by means of a
bhandle (Fig. 1) which turns a tangent screw; or if
the three-armed nut at the boltom of the axis be
slackened, the barrel can be moved by hand to
spread the fire over a considerable area. If a defi-
unite piece of ground is to be subject to the fire, such
as a bridge, a pass, or a ford, the gun can be sighted
in succession to each end of the space and its
motion beyond those limits prevented by adjusiable
nuts on the screw spindle. The elevation of the
barrel is altered by turning the hand wheel on the
strut. stretching from the stand to the rear of the

By slackeuing a clip on this strut the screw is thrown

We will now consider the mechanism by which the joad-

GUN,

in a water jacket
(Fig. 5), is capable
of a longitudinal
motion of about
seven-sixteeuths of
an inch upon the
explosion of a car-
tridge, and moves
back, pushing be-
fore it the breech
bolt, the sear, and
the rest of the mov-
ing parts. Its mo-
tion fs in the first
instance  opposed
by two springs,
which are forced
outward by the
toggle arms. As
soon as the arms
have passed the cen~
ter, the springs
beginio close again,
and aid the motion
of the barrel. At
first, as we bhave
already said, the
barrel and the block
or breech piece, A,
travel back at the
same speed, but for -
the speut shell to
be extracted and
the pew cartridge
to take its place, the
block, A, must
leave the barrel a
considerable dis-
tance for the other
mechapism to come
into play.

The two are at
first fixed together
by the locking
latch, C, which is
held down by the
stop, N. A slight
Oontinued on p. 898,
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BELT MATERIAL.

The first idea of a belt for machine purposes is a leather
band, but other materials have heen used for many years;
the writer remembers seeing a six inch or an eight inch belt
that had run for more than a year in a wood working estab-
lishment, which was made of cotton cloth—sail duck. The
belt connected two pulleys of three feet and two feet dia-
meter respectively, the shafts of which were on the same
level. To compensate for the shortening and lengthening
of the belt by the changes in humidity of the atmosphere, a
pivoted idler was used. This change of length appeared to
be the only serious drawback to the employment of cotton
as belt material; for the adhesion of the material to the face
of the pulley was excellent.

Rubber belting is simply cloth and rubber united by being
pressed between heavy rollers; its strength depends on the
fibrous portion—the cloth. There bas recently been another
cloth belt put upon the market, that depends for its adhe-
siveness to the pulley face on cotton. This a woven belt,
the woof or warp of which is of a series of continuous steel
wires, the filling being coarse cotton yarn -ortwine. No
preparation is given the cotton, either before or after the
weaving, and the ‘‘ shed ” in weaving is so arranged that the
steel wires, on which the strength of the belt depends, are
entirely covered. One of these belts has been noticed by
the writer for more than two years—a twelve inch belt lead-
ing from the fly wheel of an engine—and it shows no sign
of destructive wear yet, and has absolutely no stretch.
From these examples it would appear that under some cir-
cumstances (those of a dry atmosphere, equable temperature,
and an unshipable belt), cotton might prove to be an excel-
lent substitute for lcather for belting purposes.

There appears to be only one sort of leather that is pro-
perly applicable to belt making—that from the skin of the
ox or Bos tribe. During a residence of several years in one
of the British American provinces, the writer was compelled
by circumstances to make his own belts, of such material as
could be obtained. Moose hide leather was tried, but it had
a quality of indefinite stretch; to obtain a six inch wide belt,
strips not less than ten inches wide were required, and these
were wetted and stretched by powerful winches for several
days before they were fit to cut to width. The leather was
very thin for the width of belt, but it was wonderfully tena-
cious and adhesive. Raw hide (untanned skin) will do
fairly well as a belt if kept soft by oil, but it lacks the hug
of leather, and has little elasticity.

Ox leather belts stand at the head of those of all other
No

are weakened when wet; rubber belts are rotted when oiled,
but leather will stand wet and dryness, cold and heat, and
lasts a long time even when oil saturated.

I —
P

GOLD LEAF.
If a sheet of gold leaf is held up against the fight, it ap-
pears to be of a vivid dark greeun color; this means that the
light is transmitted through the leaf. Whenit is considered

400 | that thisleaf is a piece of solid metal, a better idea of the

extreme tenuity of thickness of the leaf can be comprehend-
ed than by any comparison by figures; nothing made by the
band of man equals it in thinness. This extreme thinness
is produced by patient hammering, the hammers weighing
from seven to twenty pounds, the lighter hammers being
first used. When the true method of this beating is under-
stood, the wonder expressed sometimes that gold leaf beat-
ing should not be vrelegated to machinery ceases; the art be-
longs to the highest department of human skill and judg-
ment. Apprentices have served a term, and have been_ com-
pelled to abandon the business, because they never could
acquire the requisite skill and judgment combined neces-
sary to become successful workmen.

The only pure gold leaf is that used by dentists for filling
carious teeth, and it is called foil. Itis left much thicker
than the gold leaf for gilding—indeed, it could not be beaten
so thin; for thin or leaf gold an alloy of silver and copper
is required to impart the requisite tenacity. Dentist’s foil
weighs six grains, five, four, and three grains per sheet, or
leaf, according to its thickness. The last operation on the
leaf is annealing, This is done over a charcoal fire, the leaf
being laid singly in a sort of corn popper—a square recepta-
cle with wire bottom at the end of a handle—over which is
held a similar cover to prevent the flame from carrying the
leaf away. An instant’s exposure to the flame induces a
red heat, when the leaf is laid on a sheet of a book.

The material for gold leaf and dentist’s foil is coin gold.
The gold is precipitated by muriatic and nitric acids over a
fire to separate the gold and silver, the copper of the alloy
passing off in the heat. The silver from gold coin amounts
to about, seven pennyweights to $800 worth of coin—the
amount usually treated at a time. This reduction and sepa-
ration of the metals is the usual method, and does not require
special description.

The pure gold is then melted in sand crucibles with the
proper proportions of silver and copper to produce the color
of leaf desired, very fine ornamental effects being produced
in gilding with leaf of differing shades. The fluid metal is
poured intoiron moulds, making bars seven inches long, one
and an eighth inches wide, and one-fourth of an inch thick.
These bars are forged, like iron, between anvil and hammer,
to even the edges, and then rolled in powerfully geared rolls

a0 | to @ Tibbon not thicker than writing paper and oneinch

wide. Of course, in the rollingas in all the processes, there

| must be occasional annealings.

© 1884 SCIENTIFIC AMERICAN, INC

Now comes thefirstof the beating processes. These squares
of gold (one inch square) are placed in a pile alternating
with larger squares (four inches or more) of ‘“kutch” pa-
per, a material made from a pulp of animal membrane—raw
hide, intestines, etc.—and the outside of the pile receives a
square of parchment. The hammering then begins with a
seven pound hammer on a block of marble that rests on a
solid foundation. After one hour’s beating the pile is warm-
edat a fire to anneal the gold, a process requiring care, so
that the kutch paper be not burned. Four hours of beating
sufficesfor this preliminary process, 180 squares of gold be-
ing treated in one pile. The final process requires great
skill. The partially beaten squares are packed as before,
but with alternates of gold beater’s skin, until the pile con-
tains 900 sheets, ‘The beating is continued with increasing-
ly heavier hammers until the final finish with the twenty
pound hammer. The gold beater’s skin comes from Eng-
land, and the best of it—and the most of it—is made by one
family—Frederick Perkins. The skin is so thin as to be al-
most transparent, and yet it is double, two thicknesses. It
is prepared from the larger intestine of the ox. Each sheet
of the skin is rubbed on each side, before the pack is made
and whenever the pack is rearranged (placingthe outer gold
in the center and vice versa), with a powder made from cal-
cined gypsum of a very pure sort, imported from Germany.
"This is to prevent the gold from sticking to the skin.

In beating, the work of spreading thegold is from the cen-
ter of each square of gold out toward the edges, and the
finished squares are thicker at the edges than in the center.
A contrary spreading would split the edges and ruin the
squares. In rearranging the squares in the process of beat-
ing they are sometimes torn, but another piece laid on as a
patch, lapping over the torn place, will be firmly welded in
the after beating.

The finished squares are cut to a size of three and three-
eighths inches, and packed in a ¢ book ” holding twenty-
five sheets, the paper leaves being rubbed with red ocher to
prevent sticking. These books of twenty-five sheets are
sold at from thirty to forty cents each. The cutting of the
leaf is done by knives, which are simply slips of the outer
shiny shell or skin of the Malacca cane such as is used for
walking sticks. The outer rind contains silex or fiint in
minute, invisible particles, forming a peculiar edge. Steel
will not answer the purpose.

_— . -——
CRIMINAL IGNORANCE,

‘The October number of The Locomotive has an editorial
article on the foolish carelessness of engineers of stationary
engines that ought to be generally read, because it tells the

truth where subterfuge and pretense has sometimes blinded

judgment. Engineers are not, as a class, pretenders and
cheats; but there are many who pretend to know their busi-
ness who are simply and only swindlers; who do not know
the manual of their business even, and never thought of
knowing its chemical and mechanical reality.

The Locomotive says :

The carelessness sometimes displayed by engineers (?) who
have charge of boilers is simply criminal, and deserves the
severest penalties. A recent occurrence will jllustrate_this.
Visiting an establishment where we had boilers insured, our
attention was attracted by the suspicious actions of the en-
gineer. Watching for what be supposed was a favorable
opportunity, he climbed up on top of the boilers and headed
toward the safety valve, always keeping as nearly between
it and us as he could, but not, however, succeeding in al-
ways keeping from view. Reachmg the valve he busied
bhimself a few moments about it, and then returned with a
nonchalant air to where we were. The following conversa-
tion then occurred:

Inspector: “ Tired of living, are you?”

Engineer: <“No; what do you mean?”

Inspector: “‘I thought perhaps you were.”

Engineer: ** What makes you think so?”

Inspector: * Why, from the use you make of that wedge
you now have in your overalls pocket. I see that you had
the safety valve fastened down with it. Now, if you want
to die, why don’t you go out and jump into the river, and
drown yourself; then nobody’s life but your own would be
endangered?”

Engineer: ¢ Those boilers are all right. I don’t believea
boiler can blow up so long as there is plenty of water in it.
I bave been running boilers twenty years.” And so on to
the end of the chapter.

This fellow had actually made an iron wedge, and driven
it into the forked guide above the lever, o that it was im-
possible for the valve to lift, in order to ‘‘bottle up the
steam,” as he expressed it. And this in spite of the fact
that the pressure was all that could be safely allowed; and
he had al¢o moved the weight out on the lever fifteen pounds

beyond the limit allowed. This is an actual occurrence.

8->

PULLEYS AND GEARS.

In American practice, pulleys bave led gears for more than
thirty years. There was a time when no large establish-
ment driven by power could be arranged to run except by
gearing; all the main shafiing was geared to the prime
mover, and if that was a steam engine a jack wheel instead
of a belt imparted motion from the fly wheel or crank shaft.
The writer remembers a set of cards in a cotton mill; the
cylinders, licker-ins, doffers, and even the doffer combs,
were all connected by gear wheels. Years after the grind-
ing, wearing, noisy main gears were superseded here by the
smoothly running pulleys and belts, the English adbered
to the toothed wheel system. It had its value; it has its ad-
vantages, and the gear wheel is taking its place as a valuable
adjunct to machinery of all kinds. One of these advan-
tages is its ahsolute security; ‘‘ give a tooth take a tooth ” is
an old adage in mechanics, and is an absolute law in gear-
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ing; there is no slipping and no failure of transmission of
power. )

But there were objeclions to the gear, and although some
have been removed, others remain. One of the great objec-
tions to the gear, as it was formerly made, was its tendency
to crowd apart—the two gears working against each other
rather than with one another. But with the recent improve-
ments in gear teeth cutting that objection is entirely removed;
gears properly cut run together with no inclination what-
ever to come apart, except with a speed that develops cen-
trifugal force. Some recent experiments seem to prove that
the forcing apart tendency of well cut gears is reduced to
n4l; while on the other band the connection of pulleys by
belts necessitates a very strong pulling together, proportioned
to the diameter of pulleys, width of belts, distances apart
of the pulleys, and their relative positions.

Another objection to the use of gears is where the reach
is considerable between the shafts; in which case the only
connection feasibleis by means of one or two intermedi-
ates, as the direction of revolution may demand. If the
two connected shafts are to revolve in the same direction, a
single intermediate may be used; but itisevident that the
diameter of this wheel must be sufficient to reach between
the peripheries of the two other wheels, else three intermedi-
ates must be employed. Sometimes these transmitters—or
otherwise idlers—are unbandy, and then the advantage of
pulleys and belts is apparent. The belt and pulley have a
reach that is impossible without a train of gearing or a belt
connection of links of machine chain. Except for this lack
of reach it is evident that the gear connection is superior in
itself to the pulleys and belt, which at its best must be con-
sidered a makeshift for an absolute transmitter.

A BASIC METAL,

The title of ‘““the iron age,” which has been applied by
some writers to the present period, seems to demand some
modification or addition; copper has become fashionable in
our houses, in our public buildings, and in our monuments.
It appears pure, or in alloys forming bronzes and brasses of
a variety of color and a number of degrees of tenacity, ob-
duracy, and durability. This is a revival of the fashions of
several generations ago. It is a good one, however, for there
is a limit to the tractability of iron and steel, and the eye
tires of non-colored metal as it would of neutral tinted
clothing.

The capacity of copper for combining with others forming
different alloys is not possessed so fully by any other metal;
with zinc the brasses that may be made vary from the deep
red of the copper itself to the gray white of the zinc, and in
tenacity from that of the toughest, purest copper to the hard
brittleness of spelter. In combination with tin its products
are still more varied in color and perfect in beauty.

Not one of the alloys of copper is subject to destructive
oxidation when exposed to air, water, or steam; but by
weather exposure the beauty of the bronzes is enhanced and
their durability insured. There is more brass used in the |
machine shop than formerly; the work of the machinist of to-
day is not limited to iron and steel; he must know the quali-
ties of the ‘‘composition ” he is working and how to work
it well. Brass finishing can hardly be called a distinct trade
nowadays. Recently there was noticed in a large machine
manufacturing establishment one of its products that con-
sisted of three-fourths by weight of copper and its com-
pounds and only one-fourth of iron and stecl. The work was
of such a character as required the skill and tools of the ma-
chinist and the conveniences of the machine shop. Said the
superintendent, a machinist of more than thirty years’ ex-
perience:

““I can tackle any jobnow. Time was when I wouldhave
sent copper and brass work to the coppersmithand the brass
finisher, but we must do these mixed jobs if we would do
any work. So I compelled myself to learn the working of
these metals, and then I taught my men. A machinist who
can’t work copper, bronze, and brass is not a competent
workman.”

The value of copper compositions in' machinery is very
great; a casting of bronze or of brass is wholly unlike one
of iron in its tenacity, and it may combine this sometimes
necessary quality with a hardness (durability under wear)
that no iron casting can possess. These combined qualities
cannot be imitated by any other metal. The writer once
successfully proved this advantage. A small pinion made
first of cast iron, then of cast steel, and lastly of forged
Lowmoor iron, broke, or stretched beyond usefulness, when
one of tough bronze was tested with satisfactory results.

-
—p—4

To Foretell Weather. )

Weather wise prognosticators seem to be on the increase.
Inlast week’s issue we quoted from a Cincinnati observer
his method of foretelling the changes in the weather, from
watching the habits of animals; and there now comes from
the South a weather prophet who adds along list of the
signs which he has observed to precede changes in the
weather.

Few intelligent persons, saysthe Southern Planter, can
have any sympathy with the so-called prophets who oratu-
larly announce phenomena, giving dates, occasionally mak-
ing lucky hits, but as often firing their random shots alto-
gether wide of. the mark. That there is, however, some-
thing in weather philosophy, intelligent persons will be
quite ready to concede, and they will be in accord with the

L

view of the writer when he recommends the observation of

natural phenomena, which has been long practiced. He
says:

If one could read the signs, each day foretells the next;
to-day is the progenitor of to-morrow. When the atmo-
sphere is telescopic, and distant objectsstand out unusually
clear and distinct, a storm is near. We are on the crest o

the wave, and the depression follows quick. It sometimes™ww__

happens that clouds are not so indicative of a storm as their
total absence. In this state of the atmosphere the stars are
unusually numerous and bright at nigbt, which isalso a bad
omen, It appears that the transparency of the air is pro-
digiously increased when a certain quantity of water is
uniformly diffused through it. Mountaineers predict a change
of weather when, the air being calm, the Alps covered with
perpetual snow seem on a sudden to be near the observer,
and their outlines are marked with great distinctness on the
azure sky. This same condition of the atmosphere renders
distant sounds more audible.

There is one redness of the east in the morning that
means storm; another that indicates wind. The first is
broad, deep, and angry; the clouds look like an immense
bed of burning coals; the second is soft and more vapory.
At the point where the sun is going to rise, and a few
minutes in advance of his coming, there rises straight up-
ward a rosy column, like a shaft of dyed vapor, blending
with and yet partly separated from the clouds, and the base
of which presently comes to glow like the sunhimself. The
day that follows is pretty sure to be windy.

It is uncertain to what extent birds and animals can fore-
tell the weather. When swallows are seen hawking very
high, it is a good indication, because the insects upon which
they feed venture up there only in the most auspicious
weather. ;

People live in the country-all their lives without making
one accurate observation about nature. The good observer
of nature holds his eye long and firmly to the point, and
finally gets the facts, not only because he has patience, but
because his eye is sharp and his inference swift. There are
many assertions, the result of hasty and incomplete ob-
servation, such as, for instance, that the way the Milky
Way points at night indicates thedirection of the wind the
next day; also, that every new moon indicates either a
dry or a wet month, There are many other stories aboul
the moon too numerous to mention. Again, when a farmer
kills his hogs in the fall, if the pork be very hard and solid
he predicts a severe winter; if soft and loose, the opposite;
overlooking the fact that the kind of food and the tempera-
ture of the fall make the pork hard or soft. Numerous
other instances could be cited to prove that the would-be
shrewd farmer does not interpret nature in the right way, and
that his conclusions, being hasty and incomplete, are wrong;
and until he studies nature understandingly, using a little
common sense, so long will he be more or less under the ban
of  superstifienr' and ignorance.

———,——r—
The Bell Telephone Patents Sustained.

The great telephone suit has been decided by Judge Wal-
lace in favor of the Bell Telephone Company. The People’s
Company will, it is said, take an appeal to the United States
Supreme Court, but they are in the mean time enjoined from
putting up and operating any telephones under the Draw-
baugh inventions. The suit of which the present opinion is
the result was commenced in 1880, and the principal points
relating thereto have already been referred to in these col-
umns. Judge Wallace in his opinion says:

*“The issues made by the pleadings are practically re-
solved into the single question—to which the proofs and ar-
guments of counsel are mainly addressed—whether the pa-
tentee, Bell, or Daniel Drawbaugh, of Milltown, in Cumber-
land County, Pennsylvania, was the first inventor of the
electric speaking telephone.”

The theory of the defendants, according to the opinion of
Judge Wallace, is that some of Drawbaugh’s instruments
were made in 1867, and others at various times before 1874,

‘¢TIt is in proof that thirty-three patents were granted for
improvements in telephones in 1878, sixty-four in 1879, more
than one hundred in 1880, and ninety-four in the first six
months of 1881. According to the theory of the defendants,
therefore, as early as February, 1875, Drawbaugh had not
only distanced Bell in the race of invention, but also Gray
and Edison, and bad accomplished practically all that has
since been done by a host of other inventors.”

The testimony on both sides is reviewed at length, and the
Judge concludes:

““ Succinctly stated most favorably for the defendants, the
case is this: One hundred witnesses, more or less, testified
that one or more occasions, which took place from five to ten
years before, they think they saw this or that device used as
a talking machine. They are ignorant of the principles and
of the mechanical construction of the instruments, But they
heard speech through them perfectly well, and through one
set of instruments as well as the other. This case is met on
the part of the complainants by proof that the instruments
which most of the witnesses think they saw and heard through
were incapable of being heard through in the manner de-
scribed by them; and further, that the man who knew all
about the capacity of bis instruments never attempted to use
them in a manner which would demonstrate their efficiency
and commercial value, but on the contrary, for ten years
after he could bave patented them, and for five years after
they were mechanically perfect, knowing all the time that a
fortune awaited the patentee, and with no obstacles in his
way, did not move, but calmly saw another obtain a patent
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and reap the fame and profit of the invention. Without re-
gard to other features of the case, it is sufficient to say that
the defense is not established so as to remove a fair doubt of
its truth; and such doubt is fatal. A decree is or-
dered for complainant.”

S P S ——
Congress and the Patent Office.

The Hon. Benjamin Butterworth, Commissioner of Pa-
tents, labored earnestly during the last session of Congress
to obtain from that body the relief which the Patent Office
so sorely needs, in the way of increased appropriations for
the employment of additional examining and clerical force,
and urging the pecessity for enlarged departments for the
transaction of the steadily growing business of the office.
Mr. Butterworth is now bimself a member-elect of the next
Congress. This body, however, does not meet, except it be
called together in extra session, until December, 1885, and
unless the present Congress takes some favorable action be-
fore its dissolution in March next, the Patent Office will con-
tinue to go on in its present crippled condition for a year,
and perbaps a year and a half, to come. Mr. Butter-
worth succeeded last spring in getting a slight increase
on the former appropriation, but his present position is such
as to give added force to any effort he may now make in
behalf of the inventors of the counlry to obtain [row the
Government what has only thus far been withheld by the
 grossest injustice.

In the mean time we trust that inventors themselves will
not be entirely idle. There are enough of them in each
Congressional district who have been greatly annoyed or in-
jured by former delays in the Patent Office to exercise a
potent influence on the action of their representatives. Let
all such inventors, as well as those who are expecting in
future to have business relations with the Patent Office,
write direct to their representatives, urging prompt action
on this hitherto greatly neglected matter. The present ses-
sion is a short one, lasting only till March, but the appropri-
ations now made must govern the business of the office for
the year commencing next July. It is evident, therefore,
that there is no time to lose, and interested parties should
strongly urge that this appropriation should be one of the
first considered, and not to be left to the hurry and accidents
of the closing days of the session.

Madagascar,

Madagascar consists of a central plateau or highland rising
from 4,000 feet to 5,000 feet above the lowlands of the coast,
and from this plateau rise occasional volcanic cones, the
highest, Ankaratra, being 8,950 feet above the sea. These
volcanoes extend from the northern extremity of the island
to the 20th parallel of south latitude. South of this appear
granitic rocks, at leastas faras22° south latitude. Athigher
latitudes than this the rocks of the interior are practically
unknown to Europeans. According to a recent paper by
Mr. F. W. Rudler, F.G.8., several crater lakes and mineral
springs abound; and to the north of the volcanic district of
Mnkaratra there is a tract of country containing silver, lead,
zine, and copper ores. As regards building stones, besides
the granite which is so general, there are vast beds of sand-
stone and slate between the district of Ankaratra and the
fossil regions in the southwest of the central platean. ‘These
fossils, according to M. Grandidier, the recent French trav-
eler in the interior, are referable to the Jurassic system, and
comprise remains of hippopotami, gigantic tortoises, and an
extinct bird of the ostrich species. The coasts of the country
are rich in timber, and it would also appear that the interior
is a good mineral field.

——— > — -
More Time for American Inventors.

For the purpose of allowing American inventors every
possible facility for participating in the London ¢ Inven-
tions ” Exhibition the time during which applications will
be received has again been extended, the limit being now
fixed at Jan. 81. As the exhibition opens in May next,
it is hardly to be expected that there will be any further
postponement, so intending applicants for space should take
this as a last notice. The Hon. Pierrepont Edwards, British
Consul in New York city, who will furnish the necessary
printed forms for applicants, reports that the number of
applications thus far from this country have been quite large,
and the interest shown by our people in respect to the
exhibition is quite encouraging.

Mr. Edwards is untiring in his efforts to interest American
inventors in the exhibition, and he is encouraged to believe
that the display of their works will be most creditable to the

nation.
———————rrr el et

The Slaughtering of Cattle,

The process of killing and dressing beef at the stock yards,
says a contemporary, is not as expeditious and wonderfulin
character as isthat of killing and dressing hogs. The features
most noticeable are the two methods used in killing the ani-
mal at the start. One of these methods is through the use
of the rifle, and the other the lance. Iun both the animals are
driven singly from the yard into a narrow box stall open at
the top. A dozen of these stalls are in a row, and over their
tops are laid some loose planks on which the slayer walks
with rifle or lance in hand. In the case of the rifle the exe-
cutioner puts a ball into the animal’s brain at short range,
‘which Kkills instantly. Not a groan is heard, not a muscle
moves, The animal falls like a lump of lead, and is at once
dragged from the stall into the slaughter-house, where the
throat is cut and the process of dressing is completed.
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EXPERIMENTS ON SUPERHEATING AS A CAUSE OF
BOILER EXPLOSION,

On the 9th of April, 1883, Commandant Treve 1aid before
the Academy of Sciences a note upon the different means
proper to prevent the explosion of steam generators and, in
the course of Lis paper, attributed a large vumber of explo-
sions to a peculiar state of the water called superheating.

I"ig 1 Elevation
2

DR
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Y

First Series of Experiments.—The object that these had in
view was a study of ebullition in ordinary glass vessels. It
was desired to ascertain what importance the long prepara-
tion which physicists cause their vessels to undergo may
have from the standpoint of superheating.

Balloons of good, clear glass and small dimensions were

selected, and pure water and dilute aqueous solutions of

three degrees. The ebullition was accompanied with vio-
lent movements of, the vessel. . When vaporization was ex-
cited by one of the means indicated for superheated water,
there was at times a violent ebullition accompanied with
projections.

Second Series of Expersments.—These experiments were
performed at the shops of the Orleans Railway, in France,

Pig 1.—Elevation. Fig,2.—Section through ¢d. Fig.3.—Elevation. Fig. 4. —Plan (Scale24),
Plate I—EXPERIMENTS AT THE CONSERVATORY,

The Minister of Public Works having invited the Central
Committee on Steam Engines to examine the processes pro-
posed by Commandant Treve, a number of experiments
were made by that body, and a report was drawa up, from
which we extract the following:

Not finding in the industrial facts that have been observed
up to the present any decisive proof in favor of M. Treve’s
theory, the sub-committee endeavored to eulighten itself
through experimeunts, as follows:

various materials were boiled therein. The heat was ob-
tained from a Bunsen burner, the flame of which was spread
out by means of wire cloth. The temperature was given by
a thermometer which dipped into the liquid. The ebullition
of the pure water and of the salive and alkaline solutions
gave rise to but a few insignificant movements, even when
it was prolonged for some time.

Slightly acidulated water gave rise to very marked super-
heating, which, however, did not exceed more than two or

upon the saw mill boiler, and the [ohject of $hem was as
follows:

It results from the experiments of physicists that super-
heating is in all cases favored by a stagnation of water dur-
ing a more or less prolonged stoppage, having for effect
the expulsion of the imprisoned air. Let but a slightly
energetic action occur on the superheated liquid, and evapo-
ration will take place and a large quantity of steam will be

(Continued on page 397.)

Fié 2

Big, 1.—General Arrangement of Boiler and Accessortes. Fig. 2.—Elevation of Boiler Front. Fig. 3.—Elevation of Rear End.

Plate IL.—EXPERIMENTS AT THE TROCADERO,
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THE PNEUMATIC TELEGRAPH LINE AT PARIS,

The line of pueumatic tubing, which was laid as far back
as the year 1867, was, on the 1st of January, 1878, 20 5
miles in length, this representing from the beginning an
average of 8,830 feet laid per year. Now the total length is
111 miles, to which must be added the 12°5 miles of tubing
that secure communication
with the centers of power. It
includes a double main line,
in which terminate 72 sec-
ondary ones, with various
branches, plus a direct line
between the central station
and the Bourse,

The number of offices that
bhave been opened for the
service of the tubesis 73, this e
including those of the Cham- I i
ber of Deputies and Senate. I F ’

The 111 miles of lines are i
supplied by 8 stations, baving [r‘ i
steam engines of a total " h'[

ll

i
power of 315 horses, and 4 | ‘; |
auxiliary water motors, which e
can eventually be used in ad-
dition, The trains run every
three minutes upon the direct
line from the central station
to the Bourse, every five
minutes upon the principal
line, and every quarter of an
hour only upon the few
branches. The lines consists of tubes of 214 inches internal
diameter, that are bored perfectly true, so as to present no
projection that might interfere with the running of the box-
es. The bozxes or travelers move through the tubes under
the action of compressed (orrarefied)air produced by special
pumps.

After the dispatches have been put into the box, the latter
is closed by means of a rubber sheath which almost entirely
covers it, The last box of each train carries at its back part
a sort of collar formed of a flexible leather ring 314 inchesin
diameter, whose edges, being in contact with the inner sur-
face of the tube, obstruct the latter completely without in-
terfering with the movement of the box. The box thus ar-
ranged 1s called the piston box, and performs the part that
a locomotive does on railways, while the simple boxes cor-
respond to cars, There is, however, the difference that
when the passengers (4. ¢., the dispatches) are not numerous
the locomolive 1tself carries
them to their destination.

l"J |

train arrives (which he knows through the noise of the
shock), closes the line by means of a valve maneuvered by
a lever that 1s within his reach. In the annexed figure the

three apparatus to the left have their valves closed, that is to
say, they are isolated from their lines.
1n a position for receiving or sending.

The fourth alone 1s

|

| Hﬂfl{n I

JE‘»‘J

i

TALLICHET'S IMPROVED REFRIGERATING CAR.

The play of the valves is likewise utilized for preventing
the compressed or rarefied air that fills the Iine at the mo-
ment of @ train’s arrival from being lost in the atmosphere
when the door of the apparatus is opened.

The figure also shows several indispensable accessories.
The pressure gauges indicate at every moment the degree of
pressure or vacuum—an attentive examination of the move-
ments of the needle upon the dial clearly showing to an ex-
perienced agent any irregularities that may occur in the
running of the ‘“piston.” A manipulator placed over the
door, and an electric bell surmounting the ¢ cap ” of the ap-
paratus, serve for exchanging starting. and arriving signals.

Finally, a series of iron plate sheaths serve for holding the
exchange boxes. The velocity of the boxes varies with the
length of the line and the amouut of power that determines
their motion. Under favorable circumstanceg, that'is to say,
upon very shortlines, and with a difference of pressure of

IMPROVED REFRIGERATING CARS.

The object of, an invention recently patented by Mr.
Henry Tallichet, of Austin, Texas, 1s to provide an im-
proved system of refrigeration and apparatus for applying
the same to practical use. The body of the car bas any
approved double or packed walls serving as non-conductors
of heat, and suitable side
doors. The car 1s fitted with
two chill rooms, one near
each end, and of a size to
afford free air spaces al the
sides and ends, the center air
space being wider for access
to the rooms through their
doors.  These rooms are
jacketed with a porous ma-
terial, and rest upon a slat
floor, beneath which are water
tanks 1 which may be stored
water or 1ce, with tke drip-
pmmgs of which the porous
jackets are kept saturated by
a pump located in the center
air space, and having suitable
pipe connections for dis-
charging the water on to the
top of the rooms. The pump
is operated from one of the
car axles. The bottom of the
tank descends each way toa
well formed by a depression,
and 1nto which the suction
pipe extends. Air is forced into the space between the top
of the tank and floor ou which the rooms rest by one or
more blowers, driven from the car axle, for evaporating the
water from the jackets to lower the temperature of the
rooms. . The water not evaporated flows back into the tank,
and asbut little escapes, a continuous supply is not needed.
To increase the air draught the roof of the caris provided
with ventilating fans, and although these may induce
sufficiently strong air currents, the hlowers are a valuable
auxiliary. When the car is not moving the blowers are in-
operative, and to guard against a rise in temperature, 1ce cham-
bers opening near their tops for supply of ice are located
over the the chill rooms, The devices described provide for
conoling the rooms i every exigency of travel and without
recourse to independent motors.

Near the bottom of the i1ce chamber is placed the central
portion of a continuous pipe, having a zigzag construction,
which servesas a rack to hold
the 1ce and keep 1t above the

Each box is capable of con-
taining twenty dispatches.
The apparatus shown in
the engraving serve as sta-
tions for the trains, and, asin
all stations, there is a starting
and an arnving side. The
apparatus of the same lineare
thus grouped in pairs, and,
moreover, are exactly alike,
so that, if need be, the direc-
tion of the train may be re-
versed. They consist essen-
tially of a vertical tube (in
which the line terminates)
ending in a square chamber
whose anterior face is pro-
vided with a door that closes
bhermetically. It is through
this latter that the boxes are
introduced and taken out.
The curved tubes that are
seen here and there upcn the
central tube of each appara-
tus serve to connect the line
with the vacuum or pressure
apparatus by means of cocks
that are maneuvered by a
small hand wheel. The large
collecting tuabes placed hori-
zontally communicate
through tubing with the res-
ervoirs, in which the play of
the pumps is constantly re-
newing the stock of com-
pressed or rarefied air.
Finally, in case a box that
has reached one of the appa-
ratus must startagain through
the contiguous one without

getling a vacuum or pressure

drip water. This portion of
the pipe 1s set in an inclined
position, and at one end has
a branch passing outward and
downward and opening to
the outer air, and at the other
end has a branch .passing
down 1nto the chill room.
Arr enters the pipe, and as 1t
passes through the zigzag
partin the 1ce chamber 1s de-
prived of 1ts mowsture by con-
densation, and appears in the
chill room 1n a pure, cool, and
dry condition, best suited for
purposes of ventilation. The
incline of the worm permits
of a self-discharge of the con-
densed vapors. At a point a8
far removed as possible from
the cold awr outlet, there is
passed into the chill room the
open end of a pipe the other
end of which opens into the
case of one of the exhaust
fans at the roof. This pipe
acts constantly to exhaust
and circulate the air of the
chill room, thereby avoiding
the deleterious effects of
‘““dead air.” An arrangement
is provided for reducing the
temperature of the chill room
by saturating its top and side
walls with the cold water
drip of the ice chamber; this
isaccomplished automatically
and at any premcdilated tem-
perature by av electrical con-
trivance acting on a valved
outlet from the ice chamber,

from the station itself (which
is something that happens in
all intermediate offices that
are not connected directly with a center of power), it is
necessary that the compressed or ravefied air shall be capable
of traversing the station in order to drive the train toward
the following stations. The two chambers that form the
heads of the apparatus are then connected by opening a
cock placed upon a connecting tube situated behind. In
order to prevent a box that has reached the head of an ap-
paratus from falling into the line, the tubist, as soon as a

NEW SYSTEM OF PNEUMATIC TUBES AT THE CENTRAL TELEGRAPH OFFICE, PARIS.

40 centimeters of mercury, the velocity may reach six-tenths
of a mile per minute.

The entire line will be finished this year, and telegram
cards will soon be circulating in all the wards.—La Nature
—_— e —————————

ACCORDING to the theory of F. Siemens, flame is the result
of an infinite number of exceedingly minute electrical flashes,
which are caused by the swift motion of gaseous particles.
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The water escaping from the
ice chamber fills a shallow
tray formed on the chill room
roof by narrow ledges, and flows down the sides of
the room, materially reducing the interior tempera-
ture.

This apparatus is antomatic in action, and uses no chem-
cals as refrigerating agents, The quantity of ice used 1s
reduced to a minimum, as its effects are required only, or
principally, when the other means fail by stoppages of the
car.
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A Suggestion to Employers,

The Bridgeport (Conn.) Daily Standard hits the nail on
the head when it recommends a year’s subscription of the
SCIENTIFIC AMERICAN as the best Christmas present an em-
ployer can make his workman, or a father his son. The edi-
tor further adds:

¢ And let any manufacturer try the experiment of asking
each man in his employ as to the interest he would take in
reading such a periodical if it was placed before him, and
he wiﬁbe surprised at the amount of pleasure and choice
information that can be furnisbed at a small outlay. For
every paper thus put in the hands of hisemployes he would
receive four times its value by reason of the increased inter-
est which would be taken in whatever work might be in
hand, to say nothing of the benefit which would be directly
derived from the enhanced skill of the workmen. The
weekly visits of the periodical would constantlyremindeach
man that his employer was concerned in his welfare, and
that he had exerted himself to show that interest. We know
from personal experience that information gained from the
columns of the scientific journal above mentioned is in-
valuable to the person who is interested in science, art, or
natural history, and it would be truly a pleasure to learn
that we had induced even one employer to take a step which
he would ever afterward be satisfied was a good one.”

We await to see how many will follow the good sugges-
tion of our valued contemporary before this month closes.
—Eb.

O

Putnam River, Alaska.

The Ounalaska (Lieut. G. M. Stoney, U.8.N., command-
ing) arrived in San Francisco, October 25, having completed
the exploration of Putnam River so far as the time allotted
would permit. The river was explored by a steam launch
three hundred miles, when rapids were encountered; then a
canoe was taken and towed by hand about eighty miles
further; and from this point a short portage brought & por-
tion of the party to the head waters of one of the northern
tributaries, which was fed by two large lakes, A mountain
near one of these lakes furnished a view far to the eastward,
up the main valley of Putnam River, and showed it lowing
in undiminisbed volume as far as the eye could reach. 'The
natives reported that seven days’ journey further up the
river there was a great lake, looking like a sea; and it is
thought that this is the source of the river. There is little
doubt that the river has its origin as far east as the British
possessions, and probably near to the Mackenzie.

Putnam River empties into Hotham Inlet just north of
Selawik Lake and to the southeast of Kunatuk River. There
is a large delta at its mouth stretching back about forty
miles, which is pierced by over one hundred channels, one
of which is about one mile in width. The river is navigable
to boats drawing from five to six feet of water, up to the
rapids. Here the water flows at about ten knots per hour.
The river and most of its tributaries lie within the Arctic cir-
cle. Most of the tributaries are from the north, and they
are generally shallow but rapid flowing, while the water is
very cold; in some instances the observed temperature being
38°, while in one case it was 83°. Ouly one considerable
branch was found flowing from the southward. This is
called the Pah River by the natives, and it is used by them
in journeying to the south; for a very short portage from its
source enables them to reach one of the northern tributaries
of the Yukon River, and they are thus brought in easy com-
munication with the trading posts. It is believed that like
easy portage can be made from the Putnam to the river dis-
covered by Lieut. Ray near Point Barrow, and which emp-
ties into the Arctic Ocean.

The country about Putnam is mountainous. Long ranges
extend along either side, but they are peculiar in existing in
small detached groups, each of which possesses distinguish-
ing characteristics, some being clearly defined, sharp, rocky

peaks, while others aresmoothly rounded. The higherones |

are estimated at about three thousand feet. From the tops
of those which were ascended the whole country to the north
appeared to be a confused mass of mountain peaks, and the
natives stated that the country was of the same character to
the Arctic Ocean.

The country explored was found to possess a warm and
agreeable summer climate, the thermometer Laving reached
115° in the sun, while the nights were cool. The valley of
the Putnam is heavily timbered with spruce, birch, cotton-
wood, larch, and willow; while flowers were in abundance,
roses being seen in large numbers. Cuttings of these latter,
together with specimens of coal, gold, and copper, and a
huge fossil trunk, form a part of the material collected for
the Smithsonian Institution.

While Lieut. Stoney was absent, Ensign Purcell remained
with two men in charge of the schoouer, and made a survey
of Hotham Inlet and the Selawik. He found that the Sela-
wik River represented on the charts has no existence; but
there is a chanuel, six miles in length, connecling Selawik
Lake with a chain of three lakes to the eastward. He also
found a five fathom channel over the Hotham Inlet bar.

The Ounalaska is a fifty-four ton schooner, and Lieut:
Stoney was provided with two officers and a crew of eight
men. There were no naturalists with the expedition.

While returving from his expedition, Lieut. Stoney en-
countered several severe gales. During one of the most se-
vere he employed oil for stilling the waves, with marked
success. The oil was rigged upon a spar to which a drag
was attached, and the vessel was so maneuvered that the
drag stood off the weather bow. The vessel holding the oil
was so constructed that the oil was forced out in portions by
each advancing wave. All the waves were affected by the
oil, but the great foaming combers most markedly.

PATENT DRAWERS,

The top part of the drawers is made of woven or knit
linen or cotton fabric, and the legs are made of the same
material down to or a little behind the knees, and the lower
part of the legs are of open work fabric. The perforated
part of each leg is provided with an upright slit in the usual
manner, and with bands or buttons at the lower end to hold
the drawers leg securely, and at the same time prevent the
sod® from slipping off. The apertured parts permit of a
free circulation of air, thereby keeping the legs cool and
waking the drawers comfortable and agreeable during hot
weather. The front of the upper part of the drawers is

TOWLES' DRAWERS,

closed perfectly, one side overlapping and buttoning upon
the other. ’

This invention has been patented by Mr. Wm, P. Towles,
of 145 Baltimore Street, Baltimore, Md.

_—————r————
COMPOSITE MICA SHEET.

An invention recently patected by Mr. John L. Rorison,
of Bakersville, N. C., is specially designed to meet the wants
-of retailers of stoves, who, with punch, rivet, and hammer,
can join two or more small pieces of mica to form a sheet of
any size and shape. Figs. 1 and 2 represent the completed
sheet of mica, Fig. 8 shows the pieces separated, and Fig. 4
is a section through the rivet. In uniting four pieces the in-
ner corner of each piece is slightly cut away, so that when
they are put together a central opening will be formed for
the passage of the rivet. The inner edges of each sheet are
notched, so that when put together the edges lap past each
other, forming good joints, and are at the same time locked
in place. The contiguous edges being placed together, the
rivet is inserted, when the washer is put upon the smaller
end and the rivet headed down, thereby causing the head of
the rivet and the edges of the washer to grasp and firmly
hold the pieces. When only two pieces are used to form

RORISON’S COMPOSITE MICA SHEET.

the sheet, the edges are notched to form the lock joint, and
the centers of the adjoining edges are cut away to make a
passage for the rivet.

—_— -t —

Civil Service Reform in Mines.

The recent mine explosion in the Connellsville region has
led the mine inspectors to take steps to preventa repetition of
these horrors, This morning the inspectors met in this city.
T'hey will draw up a bill to present to the Legislature, in
which miners ignorant of the business will be excluded from
the mines. Pit bosses and men having charge of the venti-
lating of the mines will be required to pass a thorough ex-
amination before taking a position. Tt is also proposed that
the inspectors move for establishing a school for the pur-
pose of furnishing free instruction-to men whose purpose is
to engage in coal mining.
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s a violent poison.

Magic Photographs.

What are called‘magic photographs are positives printed
in a latent state upon white paper that it is only necessary
to immerse in ordinary water to have the image appear.

The means employed for obtaining this curious and sur-
prising effect are as lollows: The positives are printed, from
any negatives whatever, upon paper sensitized with chloride
of silver, such as may be purchased of any dealer in photo-
graphic supplies. The printing is done with the aid of sun-
light, either direct or diffused, in an ordinary printing frame,
or, more simply, between two plates of glass held together
by means of spring clips.

The image, when once printed, is fixed in a bath composed
of 10 grammes of hyposulphite of soda dissolved in 100
grammes of ordinary water. It is not toned with gold, but
is thoroughly washed with water after coming from the bath,
so as to remove every trace of the hypo from the fibers of
the paper.

This washing is absolutely necessary, in order that the
paper may remain perfectly white after it has been treated
with the following bath:

Bichloride of Mercury.co....eve coceennes e.e.. b grammes,

The image, when immersed in this bath, soon gradually
begins to lose color, and finally disappears altogether. When
the paper has become entirely white, it is washed in water
and allowed to dry.

If it be desired to cause the latent image to reappear, it is
only uecessary to immerse the paper in a weak solution of
hyposulphite of soda, or better of sulphite of soda.

To the back of these photographs there is attached a piece of
bibulous paper impregnated with sulphite of soda. In this
way, when the paper is immersed in water, the sulphite at
once dissoives, and the image quickly appears.

The bichloride of rercury (corrosive sublimate) is a sub-
stance that should be used only with great precaution, as it
Care should therefore be taken to allow
no delicate part of the body to come into contact with it,
and to put the vessels containing it in a safe place out of
reach.

The sensitive paper adapted for this curious recreation
may be either albumenized or salted simply.

The sensitizing is performed by floating upon a 10 per
cent nitrate of silver bath, for five minutes, either salted
paper that may be purchased in this state or be easily pre-
pared by immersing white paper in water containing 5 parts
of table salt to 100,

After sensitizing, the paper is suspended by one corner,
and allowed to dry in a dark place. For the balance of the
operations one will proceed as above directed.

The rationale of the phenomenon is as follows: The image
formed by the light is colored by the reduced silver. This
image, when bleached by the bichloride, contains both calo-
mel (chloride of mercury) and chloride of silver. Sulphite of
soda possesses the property of dissolving chloride of silver,
and of blackening chloride of mercury by forming a sulphide.
—Leon Vidal, in La Nature.

—_— -t r——
How to Keep Cider Sweet.

Pure sweet cider that is arrested in the process of ferment-
ation before it becomes acetic acid or even alcohol, and
with carbonic acid gas worked out, is one of the most de-
lightful beverages. The Farm, Field, and Fireside recom-
mends the following scientific method of treating cider to
preserve itssweetness, When the saccharine matters by fer-
mentation are being converted to alcohol, if a bent tube be
inserted air tight into the bung, with the other eund into a
pail of water, to allow the carbonic acid gas evolved to pass
off without admittingany air into the barrel, a beverage will
be obtained that is fit nectar for the gods.

A handy way is to fill your cask nearly up to the wooden
faucet when the cask is rolled so the bung is down. Get a
common rubber tube and slip it over the end of the plug in
the faucet, with the other end in the pail. Then turn the
plug so the cider can have communication with the pail.
After the water ceases to bubble, bottle or store away.

4+

Shameful Treatment of Inventors.

The fact that the revenues of the Patent Office are largely
inexcess of its expenditures is an unanswerable argument
in favor of the very considerable increase of the clerical
force in that office. American inventors do not ask to have
reduced the fees which must be paid to get a patent. What
they want is that their applications shall receive immediate
attention, and that the money demanded of them shall be
used to secure this for them. As the matter now stands,
they are compelled to pay for that which they do not get.
They are forced to submit to long and often ruinous delays
because there are ot enough clerks in the office to do the
work, and meantime the money which they pay to have the
work done is suffered to lie idle and accumulate untilit now
amounts to a fund of two or three million dollars. It would
be difficult, we think, to conceive of anything more asinine
than such an arrangement.—The Textile Record.

_ It is too bad, as our contemporary says, with such a large
amount to the credit of the Patent fund, that the Patent Of-
fice should be crippled in its usefulness for the want of a
sufficient clerical force to attend to the business, owing to a
lack of a little Congressional wisdom. The inventors of the
country are not small in nearbers or weak in influence, and
it is ircumbent upon them to use their individual influence
‘with the Congressmen from their respective districts in re-
spect to the necessities of the Pawent Office.
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EXPERIMENTS ON SUPERHEATING AS A CAUSE OF
BOILER EXPLOSION.

(Continued from page 394.)

guickly emitted. Such a thing occurs at the moment of
starting a generator that has slowly cooled during an entire
night, with register and ash box closed, and with a fire cov-
ered uniformly with cinders. It was of interest, then, to
ascertain whether, under such circumstances, the opening
of the steam port, by causing an ebullition, would not
bring about a sudden forward motion of the pressure gauge.

The boiler experimnented upon was a tubular one, having
the shape of that of a locomotive, and the following dimen-
sions: Heating surface, 65'4 square meters; capacity of the
water reservoir, 3,130 liters; capacity of the steam reservoir,
1,089 liters,

During its normal operation this boiler vaporized about
425 liters of water per hour. It was heated by wood.

Observations were made on the 22d and 23d of June, 1883,
and were resumed on the 11th of July, and continued every
day till the 1st of August. In the morning, at the moment
of setting the boiler in operation, and while the steam port
was being opened, an observer had his eyes fixed upon the
pressure gauge. But these observations showed absolutely
nothing abnormal in the movements of the gauge. If the
fire was quick at the moment of starting, the pressure con-
tinued to rise until the engine had acquired its normal speed;
and, when tbe fire was covered, the pressure slowly
lowered.

Third Series of Experiments—In a boiler in normal opera-
tion the temperature of the steam is the same as that of the
water. If, at a given moment, the water becomes super-
heated (to take that particular state in which it ceases to va-
porize), the tension of the steam becomes independent of the
temperature of the water, and there must, therefore, occur a
difference between the temperature of the two. Anendeavor
was made to seize differences of such a nature, and, with
this end in view, a series of experiments was planned in
which the differences of the temperature of the steam and
water of a boiler should register themselves for along time.

The arrangement adopted for taking the temperature is
shown in Plate L., Figs. 1 to 4.

The boiler experimented upon was that of the Conserva-
toire des Arts et Metiers. It was a cylindrical one, baving
four lateral feed-water heaters, a heating surfaceof 13 square
meters, and a grate surface of 27'5 square decimeters.

A thermo-electric pile was constructed for suspension in
the boiler in such a way that a series of solderings should
dip into the water, while others of equal number should re-
main in the steam. This pile, which was 45 centimeters in
length, consisted of 15 iron wires and 15 German silver ones,
15 millimeters in diameter, soldered successively by their
extremities., These wircs were arranged according to the
generatrices of a boxwood cylinder, 40 millimeters in diame-
ter, having an aperture running through it lengthwise for
the passage of the copper wire by which the pile was sus-
pended vertically from the self-closing cover of the manhole
of the boiler.

The ends of contrary polarity, which remained free, were
connected with a galvanometer needle, whose deflections
were registered every quarter of an hour upon a sheet of
pap@.;py means of a puncture made by a vertical point fixed
to the needle’s extremity. This registering apparatus, with
clockwork movement, was the same as had been successfully
employed by Gen. Morin for measuring at the different
points of a ventilating chimney, the excess of internal
temperature over that of the surrounding air.

Each positive experiment included the registering, every
twenty-four hours, of the position of the galvanometer
needle, before firing up and until the boiler was under
pressure, at the time the engine was set running, and while
the latter was operating under nearly a constant pressure,
and finally during the period of cooling, up to the next day
or day after. Then the paper was changed in order to obtain
a new diagram corresponding to the firing up again, before
or after a new feed, until the pressure bhad risen to the nor-
mal one of five atmospheres, and had permitted the engine
to run regularly.

No notable deviation was exhibited in the position of the
galvanometer needle during all these alternations, or during
the whole duration of the observations, which were greatly
prolonged.

It resulted from an examination of the diagrams that the
temperature of the steam pole was in general not quite so
high; but the difference was always below 2°. Thisis ex-
plained by the proximity of the sides of the boiler, the tem-
perature of which was paturally lower than that of the
steam, and which radiated against the steam pole.

During the night of August 26-27, the galvanometer
needle became strongly disturbed, as shown by the trac-
ings. What was the cause of it? We donot know; but, at
any event, the ;form of the tracing does not permit it to be
“attributed to superbeating, seeing that the movements oc-
curred between half-past one and six o’clock in the morning,
that is to say, Guring the period of cooling. Further, the
diagram shows that the deflections of the needle occurred
suddenly and disappeared slowly, while the contrary would
have taken place had superheating been the cause of the
movements.

It is thus established by direct experiment that no appre-
ciable difference is shown between the temperature of the
water and that of the steam during any of the periods com-
prised in the observations, either during the running or
during firing up or cooling,

Fourth Series of Hxperimenis,—Finally, it was desired to
ascertain whether, by depriving water entirely of the air in
solution, by means of an extremely prolonged ebullition, the
phenomenon of superheating could not be obtained in 4 me-
tallic boiler.

The experiments were performed at the laboratory of the
Ecole des Ponts et Chaussees, at the Trocadero,

The boiler, A, used (see Plate IL., Figs. 1 to 8) consisted
of an iron cylinder provided with strong cast iron hgads.
This was tested to a pressure of 15 kilogrammes per square
centimeter. Its capacity was about 21 liters, and it was
heated by a large Bunsen burner, B, having two crowns,
one of them carrying 6, and the other 12 jets. The gas
pipe was provided with a pressure regulator, C. By vary-
ing either the number of jets or the pressure of the gas,
the conditions of heating could be modified within wide
limits. The boiler was provided with the following ac-
cessories: A good Bourdon pressure gauge, D, divided into
quarter kilogrammes; a water gauge, E; a safety valve, F;
and various cocks., It was also provided with two horizon-
tal mercurial thermometers that passed through stuffing
boxes,. @ and H, and the bulbs of which entered, one of
them, the water, and the other the steam. Their tubes
were external to the boiler.

The arrangements made for obtaining a prolonged ebullition
were as follows: From one of the cocks, I, which debouched
a little over the center of the boiler, branched a tube that
bentso as to run nearly to the bottom of a vertical cylin-
drical vessel of water, K, made of galvanized iron. The
water in this resérvoir had been previously boiled, and the
same was the case with that which was to be added from
time to time to replace the water which had evaporated. The
capacity of this vessel was 50 liters.

The boiler being heated, the steam produced bubbled up
through the water in the vessel, K, and kept it ata boil-
ing point. As the cover of K had but two narrow aper-
tures, one of them for the passage of thesteam pipe, and
the other for the exit of the excess of steam, it will be seen
that there always existed at the surface of the ever hot
water in K anatmosphere of steam, and that the water could
not dissolve any air.

The operation was as follows: The boiler was heated for
about an hour and a balf, and then the gas was shut off.
Through the condensation of the steam by cooling, the boiler
became completely filled with water drawn from K. In
balf an hour, heat was again turned on, when there flowed
through the feed pipe, first, water, and next steam. For al-
ternately admitting and cutting off the gas, a small appara-
tus was used that consisted of a hydraulic working beam, L,
which maneuvered the gas cock, M.

The boiler had been cleaned with caustic potash, and then
washed with a large quantity of water. The apparatus was
set running January 4, 1884, at 3 o’clock P. M. The ex-
periments, properly so-called, began January 15. The
water had therefore boiled, before the first experiment, for
eleven days, night and day, with an interruption of half an
hour every two hours, corresponding toabout 200 hours of
continuous ebullition. It may be admitted that on the 15th
of January the boiler and water were absolutely devoid of
air.

During this entire period the two thermometers were ob-
served from time to time, and were always found to agree
within about one or two degrees. Such difference we have
already explained in our account of the Conservatoire ex-
periments.

The experiments, properly so called, were performed on
the 15th of January and the days succeeding, and were as
follows:

All the cocks were closed, and the boiler being submitted
to the action of heat, the temperature and pressure conse-
quently rose. At intervals, simultaneous observations were
made of the thermometer which dipped into the water, of
the one which was in the steam, and of the pressure gauge.

Finally, the conditions of heating were varied, so as now
to cause the temperature to rise §0° in half an hour, and
then to rise only 28° in six hours and a half.

The last experiments were performed after the boiler had
been kept closed, and slightly heated for nearly fifteen hours,
and the result of them may be summed up as follows:

The two thermometers were constantly in accord; the dif-
ference, which was always less than 2°, asin the Conserva-
toire experiments, is very naturally explained by a few small
variations in the construction of the instrumentsand the ac-
tion of pressure upon their bulbs, and especially by the un-
equal effect of radiation from the sides of the boiler. It was
remarked, in fact, that the thermometer in the steam gave
lower indications than the other when the pressure1ose, and,
on the contrary, higher indications when it lowered. At
the moment of opening the escapement no abnormal move-
ment in the needle of the pressure gauge was ever seen.

Conclusions.—In conclusion, the committee believes thatit
has in no wisebeen demonstrated, up to the present, that the
superheating of water has caused any boiler explosion, nor
that superheating has ever occurred in generators used in the
industries. If it does occur, it is only in extremely rare
cases, and through the concurrence of exceptional circum-
stances that are up to the present neither defined nor known,
There is, therefore, no need for the moment of examining
the remedies that have been proposed for preventing the
superheating of water in generators.

DESCRIPTION oF PraTtE L—P, thermo-electric pile; pp/,
wires for connecting the poles of the pile and the galvano-

" meter,&; Q, needle of the galvanometer,@,that moves around
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the axis of the suspension wire, g; ¢, cam of the registering
apparatus, moved by clockwork and allowing the disk, D,
to rise every 15 minutes under the action of the weight, F';
T, man-hole, closed by the cover, H, which latter is pro-
vided with two stuffing boxes, r, 7.

Prate IL—A, boiler; B, Bunsen burper; C, pressure
regulator; D, Bourdon pressure gauge; E, water gauge; F,
safety valve; G, thermometer in steam;H, thermometer in
water; gafeed cock; K, freed water tank; b, steam eduction
aperture; ¢, water gauge; d, blow-off cock; L, hydraulic
working beam fed by the bottle, ¢; M, gascock; N, lighter;
J, blow-off cock of the boiler; g, escape pipe.—Abstract from
Annales des Ponts et Chaussees.
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Acetate of Soda Heaters.

For the last two years experiments have been making to-
ward the warming of cars by means of a heat giving fluid,
which continues for several hours to throw out heat with ap-
proximate regularity, for a time depending upon the original
degree of heat imparted to the liquid. The cars of the
De Kalb Avenue line in Brooklyn, seventy in number, have
been heated by this system during the last winter to the
satisfaction of the company, and presumably to that of the
public,

A large iron pipe containing the compound passes
-under each seat of the car; through the center of tke pipe
runs a smaller pipe, through which steam is passed when it
is desired to heat the compound. When heat is applied to
the pipes from a steam boiler in the station, the crystals in
the acetate of soda used are liquefied, and remain so until
the temperature begins to fall perceptibly. Then the crystals
begin to form, and the liquid throws out an increased heat.
A thermometer taking the temperature of a pipe of the heat-
ed compound shows that during the first hour or two there
is a slight fall in the temperature, then a sharp rise while
crystallization takes place, and then a gradual fall.

A record of the temperature of one car kept during twenty
days showed that after each run of sixteen miles, the tem-
perature of the car was upon an average less than one degree
lower when the car returned to the station than wheu it
started out. The cost of heating cars by this system is said,
by the company which controls the patents, to be not more
than for stoves, while the heat is pleasanter and the atmo-
sphere is free from gas and smoke. The compound in the
pipes will last for an indefinite number of years, for all that
is known to the contrary, being hermetically sealed.

This company now propose to introduce the same system
as an improvement on heating by ordinary steam radiation.
Steam coils often heat too violently in small rooms, and
either give too little or too much heat. By using the steam
to heat a reservoir of the compound liguid, the steam can be
turned off when the room is sufficiently warm, and the
reservoir will conlinue to throw out a constant amount of
warmth for several hours. A small pipe full of the com-
pound, 3 feet long and 4 inches in diameter, is made for
heating private carriages.

il &~
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Earth Worms,

An interesting paper on the habits of earth worms in New
Zealand is contributed to the New Zealand Institute by
Mr. A. T. Urqubart. The species are not named, but with
such wonderful opportunities as Mr. Urqubart possesses for
making a coilection of these, may we hope that, in addition
to his following out his painstaking observations as to their
babits, he will also advance science by making a careful
collection of the forms and placing them in the hands of
some of the able naturalists of the Auckland Institute for
description? It will be remembered that Darwin assumes
that in old pastures there may be 26,886 worms per acre,
and that Henson gives 53,767 worms per acre for garden
ground and about balf that number in corn fields. Mr.
Urqubart gives, as the result of his investigations of an acre
of pasture land near Auckland, the large number of 348,480
worms as found therein. It being suggested to him that in
his selection of the spots for examination he may have un-
consciously selected the richest, the experiment was again
tried in a field seventeen yearsin grass. A piece was laid
out into squares of 120 feet, and a square foot of soil was
taken out of each corner; worms hanging to the side walls
of the holes were not counted, and in one hole, where the
return of worms was a blank, the walls were crowded with
wornis. As a result there was an average of 18 worms per
square foot, or 784,080 per acre., Although this average is
very striking when compared with that of Henson, it is
worthy of note that the difference between the actual weight
of the worms is not so marked. According to Henson, his
average of 58,767 worms would weigh 856 pounds, while
Mr. Urqubart finds that the average weight of the number
found by him came to 612 pounds 9 ounces.

———————
Indelible Stamping Ink.

E. Jobanson, of St. Petersburg, gives the formula for a
convenient ink for marking clothing by means of a stamp:
22 parts of carbonate of soda are dissolved in 85 parts of
glycerine, and triturated with 20 parts of gum arabic. In
a small flask are dissolved 11 parts of nitrate of silver in 20
parts of officinal water of ammonia. The two sclutions are
then mixed and heated to boiling. After tae liquid has
acquired a dark color, 10 parts Venetian turpentine are
stirred into it. The quantity of glycerine may be varied
to suit the size of the letters. After stamping, expose to

the sun or apply a hot iron.—Pharm. Rec.
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THE MAXIM MACHINE GUN.
(Continued from first page.)
wotion carries the catch free of the stop, and a little more
lifts the catch, by its tail coming in contact with the stop.
The bolt aud the barrel are then free of each other, and the
former receives a rapidly accelerated motion from a lever
pivoted on the barrel, and moves with it. As the barrel ap-

proachesthe end of its stroke the point of the lever meets a .

stop. and commences to rotate abott its pivot. In doing this
it forces forward a piece connected to tbe block, first with a
slow motion and then with a gradually augmenting one, as
the leverage of one arm increases and that of the other di-
minishes while the lever rolls over the stop and the piece.
By the action of the lever the barrel is arrested, while the
block and the mechanism attached to it continue to move
until the crank, 1, gets on to the back center. As soon,
however, as the block has commenced to leave tbe barrel,
and before the latter has come to rest, the extractor, M,
strikes the peg which stands in its path, and turning
on its pivot on the barrel, draws the shell about ¥4 inch
out of the gun. This extractor bastwo arms, shown indot-
ted lines, which take hold of the empty cartridge at each
side, and withdraw it witb certainty. Theextractioniscoms-
pleted by a hook shown (Fig. 5) attached to the crosshead.

This book runs under a fixed spring, which is curved
upward at each end to reduce the pressure when the shell is
being started, and when it is about to be released. The
empty cartridge case is deposited in one of the pockets of
the cvlinder, G, which is partially rotated just as tbe crank
reaches the back center, and is carried round to be dropped
out after the next shot. This cylinder is visible in Fig. 4,
where a shell is-seen in the act of falling out. The partial
rotation of the cylinder brings the next pocket, which has
already been charged, into a line wifh the barrel, and now
the first series of operations is complete. The recoil has
taken place, the breech block unlocked, the shell first
started, and then completely extracted and removed, and
the new car tridge brought into position
for loading.

The next series, which is about to com-
mence, consists in cocking the bammer or

Seientific dmerican,

Fig. 8.

then the explosion takes pluce. There is a valve in the
piston of the buffer to allow it to be returned quickly by a
spring.during the recoil of the barrel.

This completes the description of the introduction, firing,
and extraction of a cartridge, but it remains to explain how
the charges are withdrawn from the belts mentioned above,

and introduced into the pockets of the cylinder, G. The full

Q@

striker, pushing the cartridge home, lock-
ing the breech picce, and releasing the
sear, As the crank approaches the back
cenler the tail, D, of the cocking lever
meets the stud, J, and the catch is caught
and detained by the sear. The main
spring, which is somewhat indistinctly
shown -coiled round the striker, is thus
compressed, and held ready-for -aetion.-
When the crank has passed the center the
breech block moves toward the barrel,
pushing the cartridge before it until the
latter is home and the block islocked by
the catch, C.

The momentum of the crank and cross-
head is sufficient to carry the barrel for-
ward until the toggle arms, d d, pass the
center, and the springs, ¢ ¢, are in a posi-
tion to urge it to the end of its travel.
If the gun is set for very rapid firing they
do this immediately, and tbe sear coming
into contact with the cam, K, the striker
is released, and the cartridge fired. After
the shots have been fired the same cycle
of operations is repeated, with this dif-
ference that the crank, instead of starting
from the position shown in Fig. 5, occupies
the dotted position, and commences to
rotate in the opposite direction. It never
mukes a complete revolution. But if the
gun be not set for arapid rate of firing,
there is a panse after the breech is locked,
and the length of the time is determined
by the adjustment of a hydraulic buffer,
resembling in principle a cataract cylinder.
This appliance (L, Fig. 5) consists of a
piston working in a cylinder with a by-
pass between itstwo ends, This by-pass is a plug, and is
provided with a handle working over a quadraut on the
outside of the case. This quadrant is marked for speeds
between ¢l and the maximum, according to the opening
which is afforded between the two ends of the cylinder at
the various angles. The rate of fire can be reduced in prac-
tice to one shot in every twenty-five seconds, and by very
careful adjustment to one in fifty seconds. The operation
of the hydraulic
buffer is as follows:
Upon the upperside
of the barrel is a
stop which, just be-
fore the end of the
forward stroke,
meets the piston of
the buffer, as clear-
ly <hown in Fig. 8.
TUnder theinfluence
of the springs, gg,
it forces the liquid
through the piug
until the barrel has
moved far enough
to lift the sear, and

o —
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empty belt is fed ows of the opposite side of the machine
(Fig. 4), and the lengths can be taken apart by unhooking
and refilled ready to be fed in again.

The external handle of the hydraulic buffer also acts as a

trigger, for if the by-pass be opened when the gun is loaded
the explosion follows instantly, while if it be entirely closed
the gun cannot be fired. As a means of precaution the sear
is mechanically locked when the by-pass is stopped. The
crankshaft is carried through the casing, and is furnished
with a handwheel which is worked in starting the gun until
the first fire has taken place. It is also used whenever a
faulty cartridge, which will not explode, stops the action.
Insuch case a single revolution throws out the obstacle,
and the automatic action is at once resumed.
The gun stands about 8 feet highb, and is 4 feet 9 inches
from the muzzle to the rear of the firing mechanism. It
can deliver any number of shots per minute from two or
three to six hundred, the latter being, of course, a kind of
trial trip performance, under favorable conditions. At all
rates, it is perfectly steady, and the gunneris perfectly free
to concentrate all hisattention upon the aim, without having
his vision or bis steadiness in-
terfered with by turning a han-
dle. No one can fail to be
struck,says Engineering,to which
we are indebted for these notes,
withthewonderfulingenuityand
great promise of this new wea-
pon. Itsautomatic action, its power of regulation, and its
rapidity of fire mustrecommend it to the military authori-
ties, while its steadiness and the small demandsit makes
upon the attention of the man in charge must greatly en-
hance its value in action, where it is not the number of
shots, but the number of hits, that count.

-0 )

A New Electrical Lantern,

An attempt kas been made by Mr. A. P. Trotter to con-
struct lanterns which shall diffuse powerful
lights, such as that of the electric arc, with-
out incurring the loss entailed by the use
of opal glass. This was done with certain
lamps fixed at the Health Exhibition, by
a special modification of prismatic lenses
(such as are used for lighthouses), adapted
for ordinary lanterns. The general shape
of the lanterns is the same as that of the
more improved street lanterns for power-
ful gas flames—an inverted cone closed at

.the tap by au opal-glass eap-in the form
of amuch flatter cone. The gluzing of
the lantern, however, instead of being
with plane glass, is with specially moulded
panes, bearing on them a number of prisms
at one-fourth inch pitch. The prisms are
formed on both sides of the glass, those
on the front being borizontal, and those
at the back running vertically. The effect
is to break up the light source into a mul-
titude of images of itself; care beingtaken
that the angle of the prisms does not give
a chromaticeffect. Each pane so formed,
for a 2 foot 6 iach lantern, is 14 inches
long, tapering from 8 inches wide at the
top to 2 inches at the bottom; and ten
of these go to form the lantern. It is
claimed that the absorption of light by
such a lantern is only 10 or 15 per cent, as
against 40 to 60 per cent with ground or

Fig. 4.

belt is drawn out of the magazine (Figs. 1 and 4), and passes
overthe wheel, F, which has recesses in each flange for the
ends of the cartridges to restin. This wheel is geared to
the cylinder, G. 1n the firing position a hook or extractor,
E, stands below the cartridge, and when the crosshead goes
back this catches a cartridge and draws it into a pocket on
the underside of the cylinder, where it leaves it to be carried

upward to the barrel by the rotation of the cylinder. The

opal glass.

o0

A New Camera Lucida.

A new camera lucida has been invented
by Dr. Schroder, possessing many advan-
tages over the well known contrivance of
Dr. Wollaston. The pencil emerging from
theeye piece of the microscope is reflected
twice, as in the old instrument, but the
view of the paper and pencil is obtained
by means of another prism placed under the first; the pen-
cil from the microscope is totally refiected, and cannot pass
through the film of air between the prisms, and the paper
isseen directly between the two prisms, which offer no more
obstruction to the view tban a thick piece of plate glass.

‘The position of the image does not shift when the eye
is moved, and the painful strain caused by the bisection of
the pupil in the Wollaston instrument is entirely avoided.

Drawings can be
taken either with

Fig. 5—THE MAXIM SELF-ACTING MACHINE GUN.
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the body of the mi-
croscope at the usu-
alinclination of 45°,
or in a vertical po-
sition, both more
comfortable in
every respect than
the old horizontal
one, and prevent-
ing disturbance of
the illuminating ar-
rangement by hav-
ing to shift every-
thing when a draw-
ing is required,
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SOME SPECIMENS OF FINE CATTLE,

The accompanying representation of a select herd of cat-
tle is from the pencil of Mr. Cecil Palmer, who has obtained
considerable distinction in making pictures of this class; our
engraving, for whbich we are indebted to the courtesy of the
Rural New-Yorker, being a reduced copy of an original 28 by
86in insize. The cattle represented all belong to the same
family, the Aaggie, a breed imported from Holland, and now
in possession of Messrs, Smiths & Powell, of Syracuse, N. Y.

At the right stands Neptune, the head of the family, and
lying down in the foreground is Aaggie Kathleen; she has
given this season, the first after her importation, 9,525
pounds of milk in seven months and five days to Nov. 1.
Aaggie Beauty, standing in the water, hasa milk record of
80 pounds 6 cunces in a day. As a three-year-old in Hol-
land she gave 6814 pounds in a day; as a four year-old she
gave, the first year after importation, 18,573 pounds, and
made in ore week 10 pounds of butter.  Just above thisone
is Aaggie, baving a milk record of 18,004 pounds 15 ounces
in a year, and next bebind her is Aaggie Beauty 2d, a
daughter of Aaggie Beauty, who has given this season, asa
three year-old, 7,793 pounds in seven months and six days
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to Nov. 1. At the left in the background is Aaggie Rosa,
who as a five-year-old in Holland gave 91 pounds in a day,
and last season gave 16,156 pounds in the year. The one in
the right of tbe background is Aaggie May, the dam of the
calf shown, and she has given this season, as a three-year-
old, 57 pounds 13 ounces in oue day, and 8,705 pounds in
six months and sixteen days to Nov. 1.

i
e

Ardea Ccerulea.

Reader, I see before me a small lake or pond, lying in
a vast tract of pine forest, unbroken, save here and there
by the clearing of the settler who has cast his lot in this
sunny clime of Florida; a pond that is decked here and
there with beautiful water lilies, beneath which lies the
alligator, ever ready to catch bim who dares intrude on
his domains; a pond wherein dwells the deadly moccasin,
and whose shores are covered with a rank growth of wild
oats and trees from which bangs the long Spanish moss—a
landscape pleasing to the eye, but seen only by bim who
seeks Nature in all her glory. It is such a place as this
that the little blue heron inhabits, and to which I shall
take you fora glimpse of him ashe is when freest from the
fear of danger, and when pursuing his natural vocations.
The little blue heron (Ardea Cerulea), sometimes called the
little white heron, is a constant resident of Florida, fre-
quenting the small ponds, lakes, bayous, and lagoons,
where its food is to be found, and where I have seen them
assembled six or eight in number. The young are pure
white in color (hence the name little white heron), from

| which they change to the dark blue color as they grow older,

whichb, if 1 am not mistaken, they acquire in their chird year.

Should there be a number of ponds near by, they seem to
give preference to some certain one, at which they may almost
always be found, unless previously frightened away, when
they betake themselves to the next, where if they are not
followed they remain for a time, and in the course of an hour
or so wend their way back to the aforesaid pond. Now let
me describe to you some of the habits of these birds, as I
have observed them when lying in concealment on the shores
of one of these ponds. Young and old feed togetbher in per-
fect harmony, and a beautiful sight it is to see the snowy
white plumage of the young birds intermingled with the
dark blue of the old.

How proudly and yet how stealthily they step through
the tall grass in search of their food! Suddenly one pauses,
darts his beak at an insect, and again pursues his way. Yet
in their chosen baunt they are constantly on the lookout.
for danger: pausing, they raise their long necks, and peer
about them closely for some cause of alarm; assured that all
is safe, they again betake themselves in search of whatever
they may fancy as an article of diet.

ground or when wading in the water in search of food, it 1s
horizontal, or perhaps the breast is carried a trifle helow the
tail. The way in which they carry their necks wher flying
is different from their near relative, Ardea Herodias (great
blue heron), being the shape of a broad, shallow U, with the
head a little higher than the shoulders, whereas in A. Hero-
dias, it is folded similar to a reef. Should they be suddenly
approached, they fly away with a boarse, harsh, croaking
noise,

Occasionally they strolt for some distance into the woods,
for the beelles, insects, etc., to be found there. I have seen
them forty to fifty rods from the water. When there they
sometimes rise and fly a few yards, and then alight again;in
such cases they do not fly higher than four or five feet from
the ground. I have never seen these birds in the rushes; they
seem to prefer the grass from two to three fect high on the
shores. Their manner of alighting is different from that of
other herons. When about toalight, they throw themselves
back into the air perpendicularly, with wings and tail widely
expanded, and neck partially drawn in (representing as near
as possible the screens that are made from thewn by taxider-
mists), then glide toward the spot selected, pause an 1nstant,

SOME SPECIMENS OF FINE CATTLE.

Presently,one in his wanderings comes to a log lying partly
ou land, partly in water; mounting this, he proceeds to dress
his plumage and to sun himself. With bhead drawn down
between the shoulders, he stands motionless for an hour at a
time, and it might seem as though he were asleep, but not
s0; let him hear but the snapping of a dry twig in the woods,
and instantly every nerve is on the alert. Stretching out his
neck, he gazes intently in the direction 'of the noise, and
should be perceive sufficient cause for alarm, he immediately
springs into the air together with the rest of his companions,
who are not far off, when unless fired at they generally alight
on the opposite shore, aund seek refuge in the tall grass, or
elsealight in a tree. Should the one, however, who first heard
the noise perceive no cause for alarm, he sometimes signals
to his companions in some way, when they all arise, and fly
a few times over the spot, and then alight again.

Let us now suppose that they bave alighted in a tree
where we can see them plainly. There they sit pluming
themselves, but yet keeping a sharp lookout to see if they
are followed. If everything remains quiet after a lapse of
ten or fifteen minutes, they begin to fly down one at a time.
Close at hand lies the upturned root of a fallen tree; on this
they alight first, then from there they fly to the ground.
The last one to leave his perch usually tarries a few moments
as if to takea lastlook, then he also flies down and joins the
rest, when they soon work their way to some favored
spot.

When perched on a tree they carry their body in an oblique
position, at an angle of about 45°; but when walking on the
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Sometimes these birds become so far

wheel, and alight.
accustomed to civilization that they will approach quite
close to a building from which much noise proceeds. To il-

lustrate: I saw one alight on the shore of a pond,-in plain
sight of and witbin a stone’s throw of a large saw mill (which
at the time was running at full speed), and remain there un-
til frightened away by the mill bands. I bhavenever heard
this bird utter any note, except the note described when sud-
denly surprised, and then only when surprised.

Description : Length, 222 in.; extent, 38 in.; iris light
yellow in both stages of plumage. Bill dark blue at base,
black at tip. Lores yellowish blue, tarsus pea green, toes
pea green, claws blackish drab. In white plumage, mostly
white, but generally showing some traces of blue, especially
on the wing tips, In the full or blue plumage, slaty blue,
or dark grayish blue, becoming purplish red or maroon col-
ored on the neck and head. Bill on loral space, blue, shad-
ing to black toward the end. Legs and feet black.

E. M. HASBROUCK.
_— e, ——————

THE oldest person in the State of Wisconsin. John Jondro,
aged 121 years, died on Saturday morning, Nov. 29, 1834,
at Arkansaw. Mr. Jondro was born in the parisk of Phillip,
near Montreal, in 1768. He was in the employ of the
Northwestern Fur Company forty years, and during the last
forty years he has lived in this neighborhood. In his
younger years he served some time in the Federal army,
and often related interesting tales of army life. His age is
taken from the statement of the parish prelate of Phillip.
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Artificial Sea Water for Aquaria,

The following, by Prof. R. E. Hoffmann, of Berlin, is
travslated in the Bulletin of the United States Fish Commis-
sion :

In former years hardly any salt water aquaria were found
in inland countries, because the expense and trouble of
furnishing a constant supply of salt water were too great.
Even the Berlin Aquarium, with its abundant fuhds, was
so far from the nearest sea coust as to make the supply of
natural sea water uncertain, and it suffered from this con-
dition of affairs. The people of Berlin wittily called this
chronic condition of their aquarium its ‘sea sickness.”
Although every new institution has to pass through a period
of so-called ““ children’s diseases,” this peculiar ‘¢ sickness ”
of the Berlin Aquarium proved very obstinate, and even
threatened the life of the young and tenderchild whose birth
bad been hailed with so much joy. The Vienna Aquarium
had to pass through similar experiences, and the stockhold-
ers were obliged to pay dearly for the experiment. As mat-
ters stood at the Berlin Aquarium, the use of artificial sea
water seemed very desirable; but many a well planned ex-
periment based on scientific principles proved a failure; for,
although the component parts of sea water are well known,
and any chemist can easily prepare it from a receipt, it
seemed at first impossible, in a chemical way, to breathe the
‘“ breath of God ” into our scientific sea water, and to impart
to it the secret of true vitality. At last, however, long after
the institution had been opened, Dr. Hermes succeeded in
solving the problem in a scientific manner, and proved in
the most incontrovertible way that the maintenance of inland
sali water aquaria was no longer dependent on the nearness
of the sea coast. Dr. Hermes succeeded in satisfying every
demand, as regards sea water, within one week.

The very bold assertion of the director of the zoophyte
aquaria in the zoological garden in Regent’s Park, London,
that artificial sea water, even if a chemical analysis cannot
discover the least difference between it and natural sea water,
is never bLeneficial to animals and plants, has been disproved
by the success of the Berlin Aquarium. Since we have suc-
ceeded in manufacturing artificial sea water which possesses
all the qualities necessary for the life of animals and plants,
and which, by the use of suitable apparatus, can be kept
fresh for years, nothing prevents inland towns from having
sea water aquaria, which, in many respects, are peculiarly
interesting.

Assea water aquaria have a great future in Germany, and
will rapidly increase in number if proper directions for their
maintenance are given, I will describe the manufacture of
the water in such a manner that any one can eacily prepare

it himself. To 50 liters (about 13} gallons) of pure hard.

well water take 1,825 grammes (4614 ounces) of common salt,
100 grammes (about 314 ounces) of sulphate of maguesium,
150 grammes (about 5Y4 ounces) of chlorate of magnesium
(chlormagnesium), and 60 grammes (about 2 ounces) of sul-
phate of potassium, all of which can be obtained at any drug-
store, but generally not entirely pure; and foreign admix-
tures and impurities may easily cause the death of all the
animals. Each of these chemicals is dissolved in water by
itself; accordingly they may all be poured together and
allowed to stand quietly for several hours, so that little stones
and other impurities may settle to the bottom. All particles
of dirt floating on the surface should be carefully removed
by dipping. The mixture is then poured into another vessel,
and diluted with fresh water until the hydrometer indicates
the proper degree of saltness. The quantities given above
will produce about 50 liters (about 13}4 gallons) of sea
water.

This composition I have ascertained comes very near to
that of natural sea water, for, besides the component parts
given above, it also contains small quantities of soda, iron,
and potash. I obtain the chemicals for preparing my sea
water, which contains all the seven ingredients in their true
proportions, from a friend of mine who is a chemist, and am
prepared to supply others. Most of the sea water found in
the market contains only the four first mentioned salts, and
is likewise suitable for filling the basin. Oneshould becare-
ful, however, not to put animals in such freshly manufac-
tured sea water, as this would almost beyond a doubt kill
them. It is well known that sea water is 0027 gramme
heavier than fresh water; its weight is therefore 1-027.
Everything lacking in this weight must be carefuily added
from time to time by pouring in fresh water as the water
evaporates, while this is not the case with the salts. The
solid ingredieuts of sea water constitute about 314 per cent
of its weight, or one-half ounce to a pound of water. A hy-
‘drometer is indispensable for ascertaining the degree of salt-
ness.

Newly manufactured sea water should be placed in the
open air in some cool place, and allowed to stand for some
time. If one has any live salt water algee adhering to stones
‘they should be added, because they impregnate the water
with oxygen. After some weeks the alge will spread all
round them clouds of diminutive seeds, which adhere to the
walls, and quickly grow under the influence of light. By
supplying oxygen they make the water, after it has been
filtered several times, still more fitted to receive animals. Of
sea plants, tlie green ulvee and the confervee are particularly
suitable for recently manufactured salt water.

In the beginning only a few liardy animals should be
placed in the water, which will flourish and thrive in it; and
after a while an attempt may be made with more tender ani-
mals, which, if placed in the water in the beginning, would
probably have died. Itno algee can be obtained, the water

| should be allowed to stand Ionger.

Sriendific dmevican,

Any one who can afford
to wait until’a green cover of alge spreads over the panes,
will do well to defer placing the animals inthe water till
that time, and a little patience is very commendable during
the entire process. Like wine, salt water, if properly treated,
improves with age, as special apparatus continually supply
it with oxygen by night, and keep it agitated. The water
in the Hamburg Aquarium has not been changed for fifteen
years, and is still perfectly clear, transparent, and odorless,
in short, of the very best quality; and all that has to be done
is to make up for accidental losses or evaporation. The
water of the salt water aquarium is changed or filtered only
when it begins to get turbid, or if some changeisto be made
in the arrangement of the aquarium. It will always be ad-
visable, however, to keep at least a double supply of sea
water on hand, and place it in the cellar in well corked bot-
tles, as any sudden emergency will then be fully met.

I have never been able to obtain natural sea water which
was as clear as the artificial, through which one can see
everything distinctly, even®in the most remote corner of a
large aquarium, which it would be very difficult to do in
patural sea water. I have brought up sea water ina dipper
which, when poured into a glass, was as clear as crystal and
bad a brilliant blue color; but this is possible only on the
high seas, and when the water is brought up from a consid-
erable depth. Fishermen take too little care and trouble in
this respect: close to the shore they will dip up the water re-
sembling a thick, yellow, and stinking juice, and ship it to
other places. For this reason I use artificial sea water pre-
pared in the manner indicated above, and even without add-
ing any plants I succeed in keeping my animals alive.

It is self-evident that the principal point in constructing
salt water aquaria is the treatment of the water, which, after
all, is the element which decides the well-being and sick-
ness, life and death, of the animals. Care should be taken to
keep the water well supplied with oxygen, which is easily
done by means of the aerating apparatus; and to see to it
tbat the normal proportion between the salts and sea water
is always maintained, and as soon as anything appears to be
wanting in this respect, it should be supplied. Assoon as
the water begins to get turbid it should be filtered, and dur-
ing an abnormal state of the weather it should be cooled.
Only when these conditions are fulfilled will it be possible
to keep up a successful salt water aquarium; only thus shall
we be enabled to have in our rooms an exact representation
of the bottom of the sea, with all its mysteries and wonders.
I, therefore, repeat in conclusion, ‘‘The treatment of the
water is the main thing.”

O — ——————
A Florida Woman Who Runs a Sawmill.

The following letter, written to the Northwestern Lumber-
man, contains a number of homely truths that apply to all
sorts of mechanical work:

Your letter of a late date requesting me to give my experi-
ence as a lumber maunufacturer is at hand. 1 will state at
the start that I am not in the business through choice; but
baving loaned money to parties with which to purchase a
saw mill, I was compelled by their failure to make even the
first payment to take the machivnery from them. I then put
my son-in-law, Ernest Wever, who promised great things, in
charge. I told him I knew nothing of sawmilling, but I
knew that the sawdust was too fine and the scratches on the
boards too close together. I left him to run the mill, but in
a short time I found he could do no better than other men,
and I took him out of there so quick it made his head swim.
I moved the mill a distance of 20 miles, fording the Hills-
borough River, and placed it near my own house, at an
actual expense of $9; and in a few days I had everything in
good order. I have my own teams and carts, and take tim-
ber from my own lands.

Although accustomed to manage my own affairs, com-
mencing by the time I was grown, I found difficulties
enough in making lumber, and I have often said that a saw-
mill and Satan belong in the same family, and some people
say that since I became the owner of one they are sure of
it; but while they talk I am at work, This is the trouble
with half the country sawmills: There is too much talking
and not enough work. Why, Mr. Editor, the most of men
talk over a log long enough to saw it into inch boards.
Then when they get started they discover that the fireman
has not steam enough; then they must all sit down and talk
again. By the time steam is up and one or two boards
sawed, a belt must be repaired, which might just as well
have been attended to before working hours in the morning
or at noon. Then one man sews the belt while all engage
in talk again. When the belt is ready, the sawyer gets it
into his mind that the machinery needs oiling; then he
hunts up the oil can, for he never has a place for anything,
and goes around squirting oil into every hole but the right
ove, while the other hands go on with their talking. The
next day they are out of logs, and the mill hands do nothing
except to allow ‘¢ their time to go on.” The day following
some of the men are reported sick, and more time is lost.
At the end of the month there is little lumber and no money,
and they all wonder why sawmilling does not pay.

-1 knew well enough that machinery is .made to run, and
when running it should be at work, and all I had to do was
o keep the saw cutting for ten hours'a day and six days in
the week. In order to do this the mill. must be kept in

L gaood order, not by repairing broken parts, but by keeping it

from getting broken. And I soon saw that the parts of ma-
chinery out of sight were neglected the most.- I would
suppose any man would know that it is the inside of things
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that needs attention—the inside of the boiler, the inside of
the cylinder, the inside of the pump or inspirator is of far
more importance than the outside. Nothing makes me more
angry than to see a man rubbing up the outside of his boiler
when I know the mud is six inches deep inside, baking,
burning, and blistering the iron; yet I have seen but few
saw mills except my own. But I saw how that was man-
aged before I took possession of it, and I am told that others
are managed no better.

Many a man in the sawmill business would do well if he
could get skilled labor, but. this State is cursed with a tribe
of sawmill tramps who claim to know everything, and when
tried can do nothing. They are always on foot and out of
money, yet if we are to believe them they have been the su-
perintendents of the largest mills in America. Every one of
them has been Governor Drew’s principal sawyer for at
least ten years, receiving not less than $6 a day. They all
know more of machinery than the men who make it, and are
ready, not to commence sawing, but to commence cutting,
changing, splicing, and rebuilding, with a promise that if I
will give them §3.50 per day and board they will double the
capacity of my mill and be ready for work in about three
weeks. I have never been deceived by one of them, but
they leave their mark whereveremployed. One-half of them
ought to be hung and the other half sent to the penitentiary.
One came to me a few days ago who was an exception, for,
notwithstanding he was *‘the best sawyer in Florida,” be
was willing to work for $10 a month and board, or $12 if he
boarded ¢‘hisself —hungry looking wretch! I wouldn’t
have boarded him even a day for $2, and I knew he couldn’t
board himself at any such price. Said I, ¢ Do you see that
road out there?” He very meekly said be did. ‘¢ Then,”
said I, ““ you go out there, and when you get to it you take
either end you like; the one that will put you out of my
sight the quickest will suit me the best.” He went. If he
had not, I would have put the dogs after him in three
minutes.

I employ none but the best hands—not paying too much
or too little, for one fault isabout as bad as the other.

I can’t say just what my lumber costs me, but I know that
when sold I have taken in more money than I have paid
out. I am 53 years old, or about that, was born in Florida,
and wasraised at a time when bookkeeping was not thought of.,

I now have my second husband, and I am the mother of
nine children, seven of whom are now living. Several of
the elder are doing business for themselves, yet they always
come to ‘ mother” for advice, and when they don’t
take it they wish they had. Ibave always managed my own
business, and I expectto whileI live, I awake in the morn-
ing and plan the day’s work while the men are asleep, and
at the breakfast table I give every one his orders, includ-
ing my husband, who never objects to my doing the think-
ing for the family.

My first advice to men who contemplate going intc the
sawmill business is—don’t do’it, for not one in twenty of you
has the ability to succeed. If, however, you are determ:ned
to try it, be careful that you get the best machinery, strong
and heavy enough to stand the bad treatment of awkward
hands. Buy the most durable belts, no matter what they
cost, for half the failures in our backwoods mills are caused
by constant breaking of belts. And when a complete outfit
is secured, locate where you can get timber and sell lum-
ber. Keep your machines in good order, taking spe-
cial caffe of all parts out of sight. Pay your handsin cash,
and not in promises, for they work for the money, and not
forany love they have for you or your business. When
you can’t pay, shut down, stack your lumber, and discharge
all hands. Your mill will neither eat, drink, nor wear
anything while standing still. But when you do run, work
everything to its full capacity. HARRIET SMITH.

Tuckertown, Fla., November 17, 1884,

_ ——tr—
A Bird Catching Tree.

Among the transactions of the New Zcaland Institute Mr.
R. H. Govett gives some startling facts as to the bird-killing
powers of Pisonia brunoniana or P, sinclairii. A sticky gum
is secreted by the carpels when they attain their full size,
but is nearly as plentiful in their unripe as in their ripe con-
dition. Possibly attracted by the flies which embaln them-
selves in these sticky seed vessels, birds alight on the
branches, and on one occasion two silver-eyes (Zosteropos)
and an English sparrow were found with their wings so
glued that they were unable to flutter. Mr. Govett’s sister,
thinking to do a merciful act, collected all the fruit bearing
branches that were within reach and threw them on a dust
heap. Nextday about a dozen silver-eyes were found glued
to them, four or five of the pods to each bird. She writes:
‘ Looking at the tree, one sees tufts of feathers and legs
where the birds have died, and I don’t think the birds could
possibly get away without help. The black cat just lives
under the tree, a good many of the birds falling to her share,
but a good many pods get into her fur, and she has to come
and get them dragged out.”

In a note Mr. T. Kirk says that Pisonia umbellifera, See-
man = P. sincladrit, Hook. f., is found in several localities
north of Whangerei, hoth on the east and west coasts, also
on the Taranga Islands, Arid Island, Little Barrier Island,
and on the East Cape, possibly in the last locality planted
The fraiting pericarp is remarkable for its
viscidity, which is usually retained for a considerable period
after the fruit is fully matured. It can be readily imagined
that small birds tempted to feed on the seeds might easily
become glued to a cluster of fruits.
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On Steel Hardened by Pressure,

DECEMBER

The new process invented by M. Clemandot for hardening
steel was lately examined by M. Ad. Carnot, and made the
subject of a report presented by him, as a chairman of a
committee, to the French Societe d’Encouragement for
National Industry. The methed in question consists in
heating the metal to the proper degree of softness, and sub-
mitting it while cooling to heavy pressure. The result is
the formation of a hardened steel possessing properties simi-
lar to those developed by the operation of quenching.

The remarks and explanations contained in M. A. Carnot’s
paper are quite interesting and practical, but somewhat
lengthy. We give below a condensation of the most im-
portant points.

The use of strong pressure in working steel, he says, was
tried some years ago in England by Whitworth, but with a
different object and under different circumstances. Then
the idea was to prevent the flaws due to air bubbles forming
during the solidification ot cast steel. Similar trials were
also made in France, but always in the same manner, that is,
by operating on the steel while yet in the semi-liquid state.
M. Clemandot, on the contrary, takes steel already worked,
either cast, hammered, or rolled, which he only heats to
cherry-red heat, and then submits, under a hydraulic press,
to a pressure of from one thousand to three thousand kilogs.
per square ceutimeter (about six and a half to twenty tons
per square ioch). The metal is allowed to cool in the press,
and when withdrawn has acquired the new qualities, and
needs no annealing or supplementary process whatever.

The metal thus produced sensibly differs from ordinary
steel slowly cooled in the air without pressure. It is much
finer grained, and considerably harder and tougher. Toa
certain extent it resembles steel hardened by quenching in
water, yet the two are not identical.

On examining the process it will be seen that it consists of
two physical effects, different although nearly simultaneous.
One is continuous and powerful pressure; the other rapid
cooling.

Strong pressure must cause, on one hand, a rise of tem-
perature in the metal, and also a tightening of the steel
molecules while they are yet soft enough to weld together.
On the other hand, the cooling of the steel must be very
rapid between the plates of the hydraulic press. It mustbe
all the more so that a high pressure tends to render the con-
tact very close between the objects and the heavy metallic
plates of the press. Hence the final result of the operation
is a double one: it combines to a certain extent the effects of
hammering or rolling with those of hardening by quenching
in water. ‘

To better understand where the old processes and the new
one differ and where they are similar, it is well to examine
separately the various methods of working steel.

HAMMERING AND ROLLING.

‘When steel is heated to redness, and allowed to cool
slowly, it is apt to acquire a granular structure, often at the
same time allowing a part of the combined carbon to sepa-
rate in the state of graphite. The operations of hammering
and rolling the metal, while yet very hot, prevent to a cer-
tain extent the granular change, render the steel tougher and
more homogeneous, and lessen the proportion of carbon
which is lost in the shape of grapbite. These operatiogs,
however, last but a short time, so that on being left to itself
the metal soon crystallizes again, and in the end is not very
different in texture from what it would have been if it had
been left alone.

The effect of the hydraulic press must be quite dissimilar.
The actual pressure, it is true, cannot equal that produced
by the pounding of heavy hammers; but it is uninterrupted
while the objects are cooling. Hence the molecules of the
metal are possibly welded together permanently, thus form-
ing a very tough and elastic steel.

TEMPERING.

The tempering of steel appears to have the effect of pre-
venting the metal from crystallizing. Whether mercury,
oil, pure water, or saline water be vsed for quenching, the
principle is the sam¢, and consists in a rapid cooling of the
metal. The results are chemical and physical.

The chemical effects are still imperfectly known, yet it is
generally admitted that steel contains, after quenching, a
larger proportion of combined, or rather dissolved, carbon
than before, while untempered steel contains more free car-
bon in a state resembling graphite. The chemical effects of
tempering may therefore be said to closely unite the carbon
and the iron, or to prevent the separation of the two sub-
stances already combined.

The physical effects are more complicated than is generally
believed. At first the exterior strata contract on cooling,
and strongly compress the internal portions, still soft and
malleable, in such a way as to probably weld together the
molecules of the metal. This first action may be compared
to that produced by hammering the red hot steel.

But now a secondary action begins, which is quite differ-
ent, and all the more noticeable that the piece is larger. At
the moment of the sudden hardening of the surface the in-
side layers are yet hot and strongly dilated. Hence, when
the latter, on cooling in their turn, tend to contract, the ex-
ternal strata having become hard and rigid cannot follow
the motion, and this must create unequal tensions between
the various sections of the steel.

There are no direct experiments proving the truth of this
theory, but two facts indirectly show its correctness. One
is the decrease observed in the specific gravity of steel when

| should try the experiment when be cuts a new cheese.
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it is tempered. The other is the internal cracking so fre-
quently noticed in large pieces of tempered steel, and which
occurs sometimes at the moment of quenching, sometimes
shortly afterward, and again after a longer delay, when the
piece is struck or exposed to changes of temperature.

If it is considered that the internal inequality of tension
above alluded to may become so considerable as to rise above
the tenacity of the metal, the cause of these cracks becomes
readily intelligible.

The remedies proposed for these fatal defects have all
been either useless or impracticable. Among them the
quenching in boiling water succeeds to a certain extent, but
fails to afford the hardness obtained otherwise. The plan of
cooling from the center instead of the exterior is excellent in
theory, but almost impossible in practice.

HARDENING BY PRESSURB.

A mistaken idea must be, to begin with, brushed aside.
It has been written by some that hardening by this process
could only be obtained by pressure in a mould of the exact
dimensions of the steel object.

Such is not the case. The pressure needs only be applied
to two opposite surfaces of the object, previously heated to
a cherry red heat. A square bar, for instance, straight or
curved into horseshoe shape, has only to be laid flat on the
plate of the hydraulic press. A cylinder or torus may have
the pressure applied on two opposite edges, and so forth.
As a rule, of course, it is advantageous to apply the pres-
sure to the greatest surfaces. To work under the best con-
ditions the steel cbject, previously heated as said above,
should be compressed as speedily as possible. To this pur-
pose the press is prepared so as to leave between the two
plates space just sufficient to admit the object, and the pres-
sure being applied at once, is carried as quickly as possi-
ble to the extent fixed beforehand. Care must be taken also
that the metallic plates, which are in direct contact with the
object, be clean and level, so as to be good heat conductors.

Thus the double result mentioned above, is obtained,
namely, a tightening if not a welding of the steel molecules,
owing to the powerful and uninterrupted action of the press,
and at the same time, through contact with cold metallic
masses, a rapid chilling similar to quenching in a liquid.
And yet there is between the two processes this essential
difference, that steel tempered by immersion increases in
volume, thereby decreasing in specific gravity, while under
the action of the hydraulic press steel retains its original
volume, and escapes the state of internal distention already
spoken of. Direct experiments have proved that a priors
theories are confirmed by actual facts.

MAGNETIC EFFECTS OF COMPRESSION.

Between' ordinary tempered steel and compressed steel
there exists one more similarity, namely, the acquired power
of forming magnets. A steel bar sufficiently rich in car-
bon becomes, after hardening by pressure, readily mag-
netized, just as.if it had been hardened by immersion. Re-
cently instituted trials have demonstrated that magnets
made with compressed steel are slightly inferior in power
to those composed of ordinary tempered steel, but the
metal possesses the singular property of retaining its coercive
force even after annealing and welding. Like ordinary steel
it loses its magnetization on being heated to redness, but
while common steel must be tempered again to make a mag-
net, compressed steel can be magnetize? without further
preparation. )

The conclusions of the report are that M. Clemandot’s
invention deserves encouragement, as affording anew pro-
cess for imparting to steel the hardness, homogeneousness,
and capacity for magnetization hitherto obtained through
tempering by immersion; certain disadvantages of this last
process are at the same time obviated. It is the opening of
a new way worthy of investigation.

—————r e
Poisonous Cheese,

At the October meeting of the American Pubfic Health
Association at St. Louis, Professor V. C. Vaughan, M.D.,
of the State Board of Health of Michigan, read a paper on
the ‘¢ Study of Poisonous Cheese.” It is well known that
cases of severe illness follow the eating of some cheese, es-
pecially in North Germany and America, but in France no
such cases are found. In Michigan, within the last six
months, over three hundred cases of cheese poisoning have
been reported. The symptoms produced are dryness of the
throat, nausea, vomiting, diarrhcea, headache, and double
vision—the same symptloms as gastro-intestinal poisoning.
Cases of cheese poisoning are rarely fatal, six deaths in three
hundred and forty-two cases occurring in Holland in 1874,
a little over two per cent. Cheese that may be harmful to
man may be eaten by lower animals without danger, and a
cat once ate cheese that had poisoned thirty people, but the
feline experienced no toxic effect. Coloring cheese with
annatto may be looked upon, perhaps, as a justifiable adulter-
ation. Samples of cheese that had poisoned many people
indicated the presence of acids, litmus paper turning blue.
The indications then were that the poison was caused by
chemical acids and not by bacteria. Microscopic examina-
tion, however, revealed the presence of a spherical bacillus
subtilis which did not affect a cat when injected beneath
the skin. Only poisonous cheese violently reddens litmus
paper, and this is a test easy of application. Every grocer
The
following are the conclusions: 1. That toxi¢ material in
poisonous cheese is a compound soluble in acohol. 2. The
production of this poisonons material is due to the rapid
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growth of the bacillus subtilis. 3. The difference between
poisonous and non-poisonous new <aheese is one of degree
rather than of nature.
—_——— e —
The Process by which Steel Pens are Made.

A representative of the New York Sun has been investi-
gating the steel pen manufacturing business of this country,
and reports as follows:

About a million gross of steel pens'are worn out every
year in the United States. What becomes of them? Twenty
years ago most of the steel pens used in this country were
imported. Now comparatively few are imported, and there
are several factories in the country in which. they are made
in large quantities. - One factory is in Connecticut, another is .
in Pennsylvania, and a largeoneis in Camden. The manu-
factarers say that the industry has been fostered by the pro-
tective tariff, and that if the tariff were to be taken off, the
market would be flooded with cheap steel pens at lower
prices than ours and of inferior quality. At presentthe im-
portation of foreign pens is mainly confined to high priced
articles,

It was at first doubted that steel pens could be made in
this country, but it wassoon learned that the requisite skilled
labor could be obtained for high wages, and the success of
the pioneersled one manufacturer after another into the
business, until now the field is pretty well supplied. Most
of the work on these little instruments is done with the aid
of very nice machinery worked by women and girls. The
steel used is imported, because 1t is believed that the quality
is more uniform than American steel. This uniformity of
quality is necessary because of the very delicate tempering
required in the manufacture of the pens. That mysterious
quality of steel which gives different grades of elasticity and
brittleness to- different colors of steel is a quality that re- -
quires expert manipulation on the part of the workman who
does the tempering. He must know the nature of the mate-
rial with which be works, and with that knowledge must
exercise a celerity and skill that seizes upon. the proper in-
stant to fasten the steel at a heat which insures the requisite
quality.

First the steel is rolled into big sheets. This is cut into
strips about three inches wide. These strips are annealed,
that is, they are heated to a red heat and permitted to cool
very gradually, so that the brittleness is all removed and the
steel is soft enough to be easily worked. Then the strips are
again rolled to the required thickness, or, rather, thinness,
for the.average steel pen is not thicker than a sheet of thin
letter paper. Next the blank pen is cut out of the flat strip.
On this the name.of the maker or of the brand is stamped.
The last is a very important factor. There are numbers that -
have come to be a valuable property to manufacturers.
Many clerks say they capnot work to advantage unless they
have particular styles of pens. The result is that by passing
the word from one writer to ancther a market is soon cre-
ated for a favorite style. Each steel pen has therefore to be
stamped with sufficient reading matter to identify it
thoroughly. The stamping is done with very nicely cut
sharp dies that cut deep and clean, so that the reading matter
will not be obliterated by the finishing process. Next the
pen is moulded in a form which combines gracefulness with
strength. The rounding enablesthe pen to hold the requisite
ink, and to distribute it more gradually than could be done
with a flat blade.

The little hole which is cut at the end of the slit serves to
regulate the elasticity, and also facilitates the rinuing of the
ink. Then comes the process of hardening and tempering.
The steel is heated to a cherry-red, and then plunged sudden-
ly into some cool substance. This at once changes the qual-
ity of the metal from that of a soft, lead-like substance to a
brittle, springy one. Then the temper of the steel must be
drawn, for without this process it would be too brittle. The
drawing consists of heating the pen until it reaches a-certain
color. The quality of the temper varies according to the
color to which the steel is permitted to run. It is the quick
eye for color and the quick hand to fasten it that constitutes
the skill of the temperer of steel. When the steel is heated
for tempering, it is bright. The first color that appears isa
straw color. This changes rapidly toa blue. The elasticity
of the metal varies with the color, and is fastened at any
point by instant plunging in cold water.

The processes of slitting, polishing, pointing, and finish-
ing the pens are operations requiring dexterity, but by long
practice the workmen and workwomen become very expert.
There have been few changes of late years, and the process -
of manufacture is much the same that it was twenty years
ago, and the prices are rather uniform, ranging from 75
cents to $4 a gross, according to the quality of the finish.
The boxes sold almost universally contain a gross. )

Fancies come and go in the styles of pens as in other
fashions. One American maker alone turns out about 350
different patterss. Some are very odd, such as the stub
pens, the draughtsman’s pen, which makes two parallel lines
at once; the mammoth pen, suited to use on rough paper;
and the pen with the turned-up point, that writes a thick
mark, yet runs smoothly over the paper. Theu there are
delicate pens for ladies, pens that make a fine bair liné and
yet can spring out t6 a heavy shading. Already the Ameii-
can steel pens have become famous abroad, and many are
exported. Many pens are made of other metals besides steel.
Oune kind is the German silver non-corrosive pen for red ink.
Another is an imitation gold pen made of non-coirrosive
metal. There are peos of all colors and sizes for all trades
and professions,
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ENGINEERING INVENTIONS.

An electro-magnetic car uncoupler has been
patented by Mr John D. Reed, of York, Neb. There
is a pivof. d shackle on the drawhead with an electro-
magnet for operating it, conductors, contact strips on
thie ends of ihe cars for wmniting them, with numerous
parts and details of combinations, whereby cars may
be uncoupled by electricity.

A vessel and apparatus for cutting chan-
nels in water ways has been patented by Mr. John
Gates, of Portland, Oregon. The vessel has propelling
apparatus and a movable rudder, with tanks or com-
partments for sinking the stern to any desired depth, a
hoisting apparaius, and cables with anchors, 10 hold
the stern 1n position to cut a channel by the backwash
from the screw, ’

A pilot car has been patented by Mr. Jose
Pesana y Pinol, of Madrid, Spain. It has transverse
partitions with buffer springs, with a water tank and
bar or block of lead held transversely on the car, the
side bars and braces having hinges, so the car can col-
lapse, and the springs, water tank, and lead take up
the force of concussion, the car being adapted to be
coupled to the front of a locomotive to lessen danger
or lossfrom collisions,

—_———te——
AGRICULTURAL INVENTIONS.

A potato planter has been patented by Mr.
Joseph L. Ullathorne. of Memphis, Tenn. It congists
of a frame, rolling drum with wheels, and an open
sided hopper arranged behind, and wili also distribute
a fertilizer in the furrowsat the time of planting tbhe
potatoes.

A combined sod cutter, seeder, and harrow
has been patented by Mr Willam F. Hubbard, of Wal
1a Walla, Washington Ter. This invention coversga spe:
cial construction and combination of parts in 4 ma-
chine mounted on wheels, to be drawn over a fleid by a
team, to pulverize hard so1!, and at the same time drop
and cover seed therein,

‘A cultivator has been patented by Mr.
Thomas E. Gregg, of Miuneral Spring, S. C. This \n.
vention covers a novel construction and combination to
facilitate the cultivation of cotton and other piants
planted in rows or drills, and also to promote conveni-
ence in ad justing the cultivator to work deeper or shal-
lower in the soil.,

A spade wheel plow bas been patented by
Hiram Skillings, of Minneapolis, Minn, 'This invention
covers modificativns and improvementsin the construe-
tion of aspade wheel plow previously patented by th.
same inventor, the changes being principaily with the
view of reducing the ezpense of manufacture, and to
promote convenience in putting in and removing the
spades.

A stalk cutter bas been patented by Messrs.
Guernsey W. Davis and George A Davis, of Pine
Bluff, Ark. ‘A cutter roil. bas end disks with radia’
grooves on theiri_ne" variacei and hubs o their outex
central faces, wings Witk ©. dce secured thereto being
held in said grooves, and othe. movet features for
breaking down two rows of corn, cotton, or other
stalks, and cutling them into pieces.

A harrow has been patented by Mr Wil
liam W Robinson, of Odebo’.. lowa. The teeth are
carried by rocking beams under control f s w.: %n
change the angular position of the rceth . tive.y to
the ground, but the beams are of nov.} construction,
with peculiar means for fasiening the ¢t eth as well as
for carrying the beams and connecting them with the
devices by whichthey are rocked

MISCELLANEOUS INVENTIONS

A nut Jock bas been patented by Mr
Seth A. Lesan, of Mount. Ayr, Jowa This invention
consists in a special construction and combination of a
screw boli, a screw nut, washer, avod key. for securing
nuts upon screw holts.

A gate has been patented by Mr Absalom
King, of Wawpecong, Ind. This invention relates to
gates adapted to close by their own weight, on farm
and other roads, to prevent the straying of stock and
to this end covers a special construction and combina-
tion of parts,

A weather board gauge has been patented
by Messrs, William J. Dyerand Thomas W. Maxey of
Nevada, Mo. This invention provides a means for car-
penters to more accarately space weatber boards, and
hold them exactly in proper reiatior to previously placed
boards, while nailing them 1n position

A log turner bas been patented by Mr. Wii-
liam F. Fidler, of Rock Cave Weet Va. This invention
provides special means, :n combinatior with the hook
and tackle, the carriage, and s knees or blocks for
preventing the log from sliding laterally out of place
while being turned.

A copy hook has been patented by Mr. Ed-
ward P Conner, of Alameda. Cal. ¥t ncludes & book
support, which may be sbut up with the book or spread
out and extended, a novel arrangement of covers. and
other special features, designed to afford a copy book
which will faciltate giving instruction in penmanship

An ale faucet protector has been patented
by Mr. George Hirschman. of Morrigtown, Pa. It has
a flanged base, with an opening and recess m front, so
it can be easily secured 1n place. and the faucet readily
applied, detached, and operated, so the faucet wiil be
protected.

A wire fence has been patented by Mr. La-
fayette W. Lindley, of Danville, Ky. It 18 a fence
which can be erected or taken down very rapidly, and
folded compactly for storage or shipment, and is an
improvement on & former patented invention of the
same inventor, .

A window bead fastener has been patented
by Mr. Ezra W. Talbott, of Napoleon, Ohio. This is
an improved device for holding the stop of & window
in place on the frame in such a manner that it can be
1eadily removed or secured in place, and need not be
nailed or screwed. :

A stencil holder has been patented by Mr.
John W, Bennett, of Halifax, N. S, Canada. This in-
vention covers a peculiar construction and arrangement
of two clamp plates or frames for holding the stencil
plates, and means for fastening the plates ingether and
preventing them from moving laterally.

A piano forte attachment has been patented
by Mr. Emil Hofinghoff, of Barmen, Germany. This
invention covers a bar held to be movableacross the
strings, a series of tongues being fastened to the bar,
and these tongues having rubber surfaces facing the
strings, whereby the tones of the piano are changed.

An anchor support and tripper has been
patented by Mr. Rufus P. Trefry, of Bridgewater, N.
S., Canada. Theanchor is 80 made as to hold by the
fluke, while il8 stock comes against the hull o1 the ves-
sel, and 1t is also 8o constructed as to facilitate its cast-
ing off. without danger of fouling,

A game apparatus, or a new and 1mproved
game, has been patented by Mr. James A, Fitzgerald,
of Salt Lake City, Utah Ter. It 18 formed of a verti
cally siotted board held between two side pieces or
standaras. rubber face plates being secured on the sur-
faces of the. bars between the slots, and the game being
playea with a series of disks or flat rollers,

A device for transmitting power by belts
and puuieys has been patented by Mr. Nicholas Yagn,
of St. Petersburg. Russia. This invention covers a
mean. o using pressure rollers upon both driving and
driven pulleys to increase the power transmitted by
belts, with the aesign of thus increasing their efficiency
and cconomizin in amount of belting needed.

An improved universal jomnt has been pa-
tented by Mr. Roliin H Gleason, of Egan, Dakota Ter.
The invention consiets in providing one of two abut-
ting ends of two shafts revolving 1n the same direction,
but meeting at an angle with a socket, which has an
inwardiy projecting rib or flange upon its opposite in-
tertor sides, with other novel features.

A shield for brooms has been patented by
Messrs. Neil W. Dew and Columbus F. Robertson, of
Charleston, Ill. A safety shield of novel construction
is made to cover that portion of the broom where the
straws are joined to the handle, and thus largely dis-
pense with the labor of winding and braiding, while
giving a neat and durable finish.

An inkstand has been patented by Mr.
Morris Herzberg, of West Point, Ga. [t has a remov-
able apertured tube, with & spring, and a vertically re-
ciprocating dip cup resting on the spring within the
tube, with other novel features, so there is no danger
of covering the pen bolder with ink, and if the ink
stand is upset ouly the ink in the dip cup will be
spilled.

A hoop fastener has been patented by Mr.
Willlam D Richardson of Springfield. Il). This in.
vention consists or a flat metal key, with converging
rows of projecting barbs on one side and a flange or lip
on the other side atthe end, the key to be driven
between the hoop and the barrel staves, with its barbs
in contact with and burying in the wood, and the end
flange turned outwardly and forming a shoulder,

An apparatus for painting wire fences has
been patented by Messrs AlonzoL. Marsau and Henry
C Hul of Milton, lowa This inventioo relates toappa-
ratus in which revolving brushes are supported in a
paint reservoir moved along the wire, and provides for
moving the apparatus continuously without stoppingat
the posts or removing the brushes off of contact in
passing the posts

A roll for forming link blanks has been pa-
tented by Mr Jesse T Wright, of New Albany, Ind.
The curved ends of blanks to be subsequently punched
are made on the last pass when rolling the bar to pre-
pare for the blanks in deep, narrow grooves of the rolls,
for passing the bar edgewise, with dies corresponding
to the length of the blanks, and for shapmg the ends
separating the blanks for car coupling links.

A measure for grain, shot, and other like
articles has been patenied by Mr, Hiram W. White, of
Yankton, Dakota Ter. This invention coversa epecial
construction and arrangement of parts, bins with hop-
per shaped bottoms, having lozenge shapad apertures,
a measure, with novel means for operating the slides
to convey the material from the bins to the discharge
chamber, and other peculiar features.

An improvement in the manufacture of
bichromate of soda has been patented by Mr. William
Simon, of Baltimore, Md.. It cobsists 1 evaporating
the solution of neuiral chromate of soda to dryness be-
fore adding the sulphuri¢ or hydrochloric acid, and
adding to the dry salt common sulphuric acid, whereby
anhydrous sodinw sulphate crystallizes out, wbence the
concentrated solution of bichromate of soda is mechani-
cally separated.

NEW BOOKS AND PUBLICATIONS.

TRAITE PRATIQUE D'ELECTRICITE INDUSTRI-
ELLE. Pur E. Cadiatet L. Dubost.

This work, as its title indicates, is a practical treatise
on the subject of electricity and it has been the pur-
pose of the authors to present the subject in a form as
free from technicalities and abstrnse mathematical cal-
culations as poseible, and to render it at once interest-
ing and mnstructive and a ready work of reference to
the artisan, theengineer, and mechanic. The first part
ot the treatise is devoted to deflnitions and fundamental
laws as well as the most important subject of units and
measures, Then follows an examination of the differ-
ent kinds of batteries, dynamos, and electric generators,
secondary batteries, etc. The third section contains a
review of the varlous systems of etectric lighting,also a
comparison between the cost of lighting by electricity
andgasand the application of the former tovhe illumin-
ation of ships, theaters, studios, shops, and residences.
Electricity as a motive force as applied to railways
and aerial navigation is treated of in part four. There
aretwo other sections, which are devoted to galvano-
plastic and electro metallurgy and telephony. This
work of 500 pages contains numerous illustrations.
Price 15 francs, Publisher, J. Baudry, 15 Rue des
Saints Péres, Paris, France,
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The Chargefor Insertion under this head is One Dollay
a line for each insertion ; about eiqht words to a line.
Advertisements must be received at publication office
asearty as Thursday morning to appenr in next issue.

Hesring Restored. A great invention by one who
was deaf for 20 years. Send for particulars to John Gar-
more, Cincinnati, Ohio.

It gives us pleasure to say that the Remington No. 2
Type-writers which have been in use in this office are
giving the best satisfaction., We like them better thav
any machines ot the kina that we have ever seen.

BURNHAM, PARRY WILLTAMS & Co.,
Baldwin Locomotive Works. Philadelphia, Pa.

The Remington Type-writer is the one used by the
United States Government. Wyckoff, Seamans & Bene-
dict, 281 and 283 Broadway. New York city. sole agents,

Linen Safety Hose, all sizes, at greatly reduced prices.
Greene, Tweed & Co., New York.

Ezxperimentat Machinery Perfected,
modeis. patterns. etc. Tolhurst Machine Works, 'I'roy.
N. Y.

Catalogue ot Books, 128 pages, for Engineers and
Flectricians, sent free. E. & F. N. Spon, 85 Murray
Street, N. Y.

Wanted.—To correspond with works, corporations
and cities desiring first-class, and at the same time low
cost, electric light plants, with or without engines and
boilers. ¢ 8. C. Forsaith Machine Company,

Manch'ester, N. H.”

Brush Electric Arc Lights and Storage Batteries.
Twenty thousand Arc Lighss already sold. Our largest
machine gives 65 Arc Lights with 45 horse power. Our
Storage Battery is the only practical one in the market.
Brush Electric Co., Cleveland, O.

Practical Instruction in Steam Engineering, and situ-
ations furnished. Send for pamphlets. National In-
stitute, 710 and 72 West 23d St., N. Y,

The Cyclone Steam Flue Cleaner on 30 days® trial to
reliable parties. Crescent Mfg. Co.,Cleveland, O.

For Steam and Power Pumping Machinery of Single
and Duplex Pattern, embracing boiler feed, fire and low
pressure pumps. independent condensing outfits, vac-
uuis, hydraulic, artesian, and deep well pumps, air com-
pressors. address Geo. F. Blake Mfg. Co.. 4 Washing-
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue.

Quinn’s device for stopping leaks in boiler tubes.
Address 8. M. Co., South Newmarket, N. H,

Mills, Engines, and Boilers for all purposes and of
every description. Send for circulars. Newell Univer-
sal Mill Co., 10 Barclay Street, N. Y.

Wanted.—Patented articles or machinery to manafac-
tureand introduce. Lexington Mfg. Co., Lexington,Ky.

“How to Keep Boilers Clean.” Book sent free by
James F. Hotchkiss, 86 John St., New York.

Stationary, Marine, Portable, and Locomotive Boilers
a specialty. Lake Erie Boiler Works, Buffalo, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
ForPower & Economy, Alcott’s Turbine, Mt.Holly, N. J.

The Hyatt filters and methods guaranteed to render
all kinds of turbid water pure and sparkling,at economi-
cal cost. The Newark Filtering Co., Newark, N.J.

Steam Boilers, Rotary Bleachera, Wrought Iron Turn
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa.

Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chumbers and 103 Reade Streets, New York,

Walrus and Sea Lion Leather for polishing all kinds
of metal. Greene, Tweed & Co., New York,

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

If an invention has not been patented in the United
States for more than one year, it may stil) be patentedin
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN Patent
agency, 361 Broadway, New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Steam Pumping Machinery of every descrip-
tion. Send for catalogue.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nicke: salts, polishing compositions. ete. Com-~
plete outfit for plating, etc. Hanson & Van Winkle,
Newark, N. J., and 92 and 94 Liberty St., Ncw York.

Supplement Catalogne.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMUENT sent to them free.
The SUPPLEMENT contains lengthy articies embracing
the whole range of engineering, mechanics, and physi-
cal science. Address Munn & Co.. Publishers, New York.

Machinery for Light Manufacturing, on hand and
built to order. R. E. Garvin & Co., 139 Center St., N. Y.

Munson’s Improved Portable Mills, Utica, N. Y.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa.Diamond Drill Co. Box 423. Pottsville. Pa. See p. 332.

C. B. Rogers & Co., Norwich, Conn.,, Wood Working
Machinery of every kind. Seeadv., page 330.

Weare sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 East8th Street, New York. :

Clark’s Rubber Wheels. See adv. next issue.

Curtis Pressure Regulatorand Steam Trap. Seg p. 286.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., 2'ew York.,

Emerson’s 188433 Book of Saws. New matter. 75,000.
Free. Emerson, Smith & Co., Limited, Beaver Falls, Pa.

Hoisting Engines. Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., Philadelphia, Pa.

Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 802.

T. 8 Standard Thread Cutting Lathe Tool. Pratt &
Whitney Co., Hartford, Conn.

For best low price Planer and Matcher. and latest
improved Sash, Door, and Blini Machinery, Send for
catalogue to Rowley & Iiermance, Williamsport, Pa.

The Porter-Allen High Speed Steam Engine. South-
warkFoundry& Mach. Co.,430 Washington Ave.,Phil.Pa.
Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p. 286.

Split Pulleys at low prices, and of same strength-and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Pbiladelphia, Pa.
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HINTS TO CORRESPONDENTS.

Name and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information, and not for publication,

References to former articles or answers should
give dale of paper and gage or number of question.

Inquiries not answered in reasonable time should

e repeared; correspondents wiil bear in mind that
some answers require not a little research. and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

Special Information requests on maiters of
gersonal rather thar. general interest. and requests

or Pron_ngt Answers by Letter, shouid he
accompanied with remittance of $110 $5, according
to the subject, as we cannot beexpected to perform
such gervice without remuneration,

Scientific American Supplements referred
to may be had at the office.  Price 10 cents each.

Minerals seunt forexamination should be distinctly
marked or labeled,

(1) J. T. W. writes: In the issue of Octo-
ber 25th, W. G. F. asks how calcium sulphide is
used to remove hair, etc. Now, will calcium sulphide
effectually and permanently remove superfluous hair,
and 1f so, which of the sulphides of calcinm? A The
calcium and barium sulphides are considered effectual
depilatories. The particular one that is used is the
CaH,8, or Ca8,H,8, called by Watts the sulphydrate of
calcium.

(2) C. J. D. asks: Is celluloid used to coat
metals, as is nickel? Can you give me a good solntion
to coat tin with to prevent acids from eating same? A.
Celluloid 18 not used in the manner suggested. Cellu-
lo1d is soluble 1n chloroform. and by painting the sur-
face with such a solution, asthe chloroform evaporates
a coating of celluloid will »e deposited. A coat of
good hard drying asphaltic varnish would, we think, be
more suited to your wants, .

(8) H. A. D. asks for the formula for mak-
ing a fluid substitutefor silver plating which will last
fora tewdays. A. Prepare a solution of one part po-
tassinm cyanide in 6 parts water; add to it a concen-
trated aqueous solution of silver nitrate (free from
acid) until the precipitate is redissolved. Mix this so-
lution with fine chalk, and apply after previously clear-
ing the objects.

(4) E. B. B. asks how to extract the oil
from the skins of duck or other water fowl, to be used
for trimmings. A. Dip the feathers for a few minutes
n coal tar naphtha or benzine, and thendry by ex-
posing to the san.

(6) V. J. P. asks if there is any way to
hold sulphur in solution in mineral oil (paraffine) tobe
uced as a lubricator. A. Sulphur is frequent y a. con-
stituent of crude petroleum; it is soluble generally in
the fatty oils, in naphiha especially, when the liquids
are hot.

(6) E. 8. B. writes: In a late number you
say 1 ounce of salicylic acid will prevent fermentation
incider, Is this acid mmjurious to health? Would it
not bea good ingredieut in the composition of brine
forthe preservation of meat, making it unnecessary to
use 8o much salt to make it keep? A. It is used as
suggested by you for the preservation of meat. See
SCIENTIFIC AMERICAN SUPPLEMENT, No. 226, for exact
quantities to be employed. By some its use is cone
demned, while others assert that it is not at all injuri-
oue to the health.

(7) P. 8. M. asks the average amount of
square plate or pipe surface used in practice for heat-
ing 1,000 cubic feet of room space in buildings by hot
water or low pressure steam,say 5 pounds, and the
same for high pressure steam. A. 10 to 12 square feet
per 1,000 cubic feet for hot water, 7 to 9 square feet per
1,000 cubic feet for low pressure according to exposure,
and 6 to7 squarefeet per 1,000 cubic feet for high pres-
sure,

(8) G. C. G. asks a good receipt for prepar-
ing raw meerschaum for smoking purposes. A. When
freshly exhumed the mineral is covered with red, oily
earth, and is so soft as to be easily cut by a knife. Its
preparation 18 slow and troublesome. After removal
of the earth, it is dried 5 or 6 days in the sun or 8 to 10
in a hot chamber, then it is cleaned again and polished
with wax. Then th: different kinds, of which there are
ten, are sorted and carefully packed with wood in
boxes. In Germany, where the bowle of the pipes are
principally exported to, they are prepared for sale by
soaking them first in tallow, then in wax, and finally by
polishing them with a sharc glass.

9) J. C. A. writes: Can you give me a
formula for an ink which after being printed on paper
the print can be transferred to cloth by a warm flat
iron, theink not to crack when the paper (printed on)
isfoldedorrolledup? A. The process you desire has
been deecribed as follows: Dnst over the stencil white
lead (or any suitable coloring material) with a little
resin, fixing the patiern by covering with a piege of
paper and ironing with a hot iron. When the cloth
can be turned (as by placing between boards or book
covers) without scattering the powder, it may be pre-
ferable to apply the heat directly to the back of the
fabric. It is aleo possible to prepare an ink by dis-
solving the coloring material and adding a thin solu-
tion of mucilage of gum acacia. The mixture should
have the consistency of thin paste.

(10) B. F. A. asks: 1. I have a casting 8
inches in diameter, how much sulphuric acid is re-
quired to make it 2 pounds lighter, and how strong
should the pickle be? A. Castings are generally turned
smaller by cutting away a certain amouut on the lathe,
From the data furnished no estimate could be given. 2.
‘What is the composition of inclosed mineral, and what
acid will take therock off withoutinjuring the diamond?
It is found in hard coal mines. A. The specimen is
iron pyrites,or sulpbide of iron. Mechanical treatment
will remove the coal; possibly a gentle heat might be
used to burn away the coal. Acids would decompose
the mineral, and would be without influence upon the
matrix,
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(11) E. E. 8. writes: I desire to construct a
small electric engine, with power enough to run a sew-
ing machine or such other machinery of about the
same gize. Can you tell me where I can geta descrip~
tion or directions for so doing? A. There is little dif-
ference between a small dynamo electric machine and
an electric motor. By following the instruciions given
in SUPPLEMENT, No. 161, for the construction of a small
dynamo, you will be able to make a machine that will
answer as a motor, by altering the adjustment of the
commutator.

(12) W. A. M. asks how to make yeast
cakes known as dry hop yeast. and used for raising
dough for bread. A. Marion Harland gives the follow-
ing: 2 quarts water cold, 1 quart ‘pared and sliced po-
tatoes, double bandful nops, tied in a coarse bag, flour
to make stiff batter, and 1 cup Indian meal. Boil the
potatoes and hop bag in two quarts of water for three-
quarters of an hour. Remove the hops, and while
boiliog hot, strain the potatoes and water through a
cullender into a bowl. Stir iuto the scalding liquor
enough flour to make a stiff baiter. Beat all up well,
add two tablespoonfuls lively yeast, and set in a warm
placetorise. When light, stir in a cup of Indian meal,
roll into a sheet a quarter of an inch thick and cut into
round cakes. Dry them in the hot sun or in a very
moderate oven, taking care they do not heat to caking.
When entirely dry and cold, hang them up ina bag in
a cool dry place.

(13) W. F. S.—Perhaps the best method of

preventing frost from forming on window glass is to
cover the glass with a thin film of glycerine,

(14) A. De W. asks (1) if there is anything
to bleach vaseline to a pure white or lard color. A.
According to the U. S, Dispeusatory, vaseline or petro-
latum is decolorized by passing it through charcoal
when in a liquid condition. 2. What is the best thing
toremove paint and grease spots out of last year’s over-
coat without spoiling the goods? A. Fur the cleansing
of various fabrics see table given in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 158,

(15) J. M. P.—Receipts for burnishing ink
forshoes are numerous, but all the successful makers
of this article have secrets, either as to the ingredients
or the method of manufacture, which they gnard asa
valuable property right. As pertinent to this subject,
w® have knowledze of an attempt by a New York
dealer to make an ink similar to that furnished by a
leading Eastern manufacturer, in which the New York
failed after expending more than $10,000 oM
eyPeriment.

(16) J. 8. O’'B.—The American Bell Tele-
phone Company claim to control all speaking tele-
phones. If they are able to sustain their claim, you
will, of course, not be entitled to make the telephone
referred to for your own use or for any other purpose.
The telephone described in SuPPLEMENT, No. 142, if
well made, will talk forfive or six miles. You should
not use smaller than No. 4 iron wire; the No. 12 is the
size commonly used. A magneto call bell is generally
used with this kind of telephone. Yon can geta good
ground connection by attaching your wiresto the water
pipes or to plates ot copper, each having anarea of
about 8 or 10feet, buried in earth that is constantl
moist,

(17 F. U. 8. writes: I have some fine col-
ored engravings which have been badly soiled with
printer’s ink. Can you inform me what will remove
the same without defacing the nictures? A. The process
of cleaning soiledengravings is described in SciENTIFIC
AMERICAN SUPPLEMENT, No. 44. It would apply also
toprinter’s ink, butthe process is a delicate one, and
great care must be taken not to injure the engraving
Hydrogen peroxide is another excellent bleaching
agent,

(18) J. H. M.—As a young man desiring to
become a thorough electrician, we think your better
way would be to secure employment in some establish-
ment manufacturing electrical apparatus, and while
thus engaged to study the subject of electricity. You
might begin with Sprague’s new work on electricity,
then study the works of Gordon and others on electric
lighting and the general applications of electricity.

(19) D. W. asks how the polish is put on
playing cards. A. All the successful manufacturers
have some secrets in this department of their business,
but the polish is madeby a coating of size or varnish
and then passing thesheets, with meial plates, through
polishing rollers,

(20) D. E. C.—Lacquer for tin: Brass
colort 8 ounces seed lac, 2 drachms dragon’s blood, 1
ounce turmeric powder, » quart 95 per cent alcohol or
methylic alcohol; put in a bottle well corked, and place
in a warm place and shake up occasionally for a week
or ten days, then strain through a flne cloth. Temper
with methylic alcohol 8o as to spread freely with a
brush. Heat the tin in an oven about as hot as boiling
water: brush the lacquer on quickly. Vary the dragon’s
blood and turmeric to suit your tasteas to depth of
color.

(1) .M F.—Lime cylinders for calcium
lights are commonly made from selected pieces of un-
slaked lime of good quality, They are also made of
lime obtained by caicining marble, We know of no
method of utilizing slaked lime in a calciumlight.

(2?) F. B.—Leclanche battery is good for
certain kinds of experiments. It will not yield a con-
stant current for a very long time; it certainly is cheap
andclean. and it you require a currentintermittently for
a few moments at a time, it will probably answer your
purpose. If you want a continuous current, the
Daniell or the gravity battery would be better for your
purpose.

(23) A. F. L. asks the cheapest and most
practical way to finish cheap soft wood furniture, and
what ingredients are used for such finishing. A. Fill
the pores of the wood with a Wheeler wood filler, then
apply ore or two coats of while shellac varnish,

(24) J. C.—The process of separating fiber

of iberand the kind of vegetable from which itis to
be separated. In general the vegetable may be re-
duced to a pulp by rolling or pounding, and then it may
be washed away from the fiber. There are machines in
use for this purpose, and & number of them have been
patented. - We know of no process of making the
fiber stronger than it is, after being thoroughly freed
from the vegetable pulp.

(25) J. F. D.—The great proportion of the
carriage hardware used now ismade of malleableiron,
generally cast in one piece. Some of the better kinds
of carriage hardware are made by the process of drop
forging. The machinery used for producing such
forges is a drop press and a steam ordrip hammer,

(26) E. L. K. writes: I bave an oscillating
engine cylinder 1% diameter, 2 inches stroke, Have
got to make a boiler. Have got a 3 burner oil stove, and
am going to make boiler all of copper, and following
dimensions to fit it: Drum 6 inches diameter, 6 inches
long, shell one-sixteenth inch thick, heads a quarter of
an inch thick, 40 drop tubes three-quarters of an iagch
diameter outside, 6 inches long, one-sixteenth thick,
tube passing throughdrum as flue in centerfor stay.
This will be well jacketed. Would like to know how
much pressure is safe .o carry, and if of sufficient ca-
pacity for above engine, understanding of course that
boiler is to be well made. 'A. We doubt the propriety
of putting 40 tubes 34 inchin a 6 inch head. If the
heads are slightly raised and the tubes made radial,
you will add to its efficiency; one tube through center
will not be sufficient vent. Such a boiler, if properly
made with well brazed joints, ought to carry 80 pounds
pressure and of capacity equal to your engine.

(27) H. M. F. asks (1) the size and kind of
wire to make a spark coil for lighting gas. A. You
will find instructions for making induction coils in
SUPPLEMENT, No. 160. A simple magnetic coil of eight
or ten layers of No. 18 or 20 wire will answer for gas
lighting purposes. 2. How many cells of Faure’s se-
condary battery would it take to light an incandescent
light to read by, the secondary cells to be charved by
one of Edison’slarge dynamos? How long would it take
to charge them, and how long would they last? A.
There is no economy in operating a single incandescent
lamp by means of a secondary battery or in any other
manner, A sixteeu candle power incardescent lamp
will probably require from 15 to 20 cells of secondary
battery, To charge a secondary battery economically
should takeseveral hours, and the length of time dur-
ingwh'ch the battery will yield a current depends al-
\l::gether upon the resistance of the circuit through

hich it has to work. If the resistance 1s high, the

very low, the pattery will ran down in a few minutes,

(28) J. H. C. asks: 1. Is there an estab-
lished rule for the speed of the circumference of the
paddle wheels of asteamboat to give best results? A.
No. 2. What length should the paddles be in propor-
tion to width of boat? A. Usually about one-third, but
depends much on model and draught of water. 8.
Would a one horse ergine run a boat capable of carry-
ing a ton, the boat of fair proportion, and at about
ywhat speed? A. It would run a boat with speed, but:
little if any betterthan with two pairs of oars. 4.
Wiat length a:.¢ width of boat—not to draw more than
eight inches—would it require to carry 2,500 pounds?
A. Depends much on model and weight of boat; if
model is sharp, boat not less than 84 feetlong and 6%
feet beam,

(@9 E. L. 8. asks: 1. What per cent of the
powerrequired to run & dynamo machine is utilized
bythe best motors in use, if they should receive the
current from the dynamo? A. About sixty per cent.
2. Where can I buy a small dynamo or sufficient power
to give electrical shocks? A. From any of the dealers
in electric supplies who advertise in our columns, 3.
About what is the electro-motive force of a small
Grenet battery tn good order In volts? A. About 11§
volts,

(80) C. G. S. writes: I have dipped my pen-
cil into a goblet, and brought up a drop of water, 1.
What force binds together the pencil and the drop?
A. The attraction of adhesion. 2. What holds the
drop to other drops? A. Cohesion. 8. Why is not
this ice instead of water? A. Because it is fluid. 4.
If Ishake the pencil, in what direction does the drop
fall? A. In atangent to the line followed by the point
of the pencil. 5. If the drop were larger than the
world, which way would the world go? A. It might
follow the drop of water. 6 What other force is there
in it which, according to Faraday, is equal to thatma
flash of lightning? Here are, then, five great forces ina
drop of water. What I wish to know is the name of
those forces, as cohesion, gravity, etc.? A. If fur-
nished with the proper accessories, it might generate
an electric current, which would equal in quantity the
quantity of a very small flash of lightning.

(81) H. B. asks the size of boiler to give the
best results in working a ten horse power engine (ver-
tical), and says be will also require two horse power of
live steam for other uses. A. If for anthracite coal,
32 or 84 inches diameter of shell and 11feet in length;
R0 or 22 retura tubes8 inches diameter. If bitumin-
ous coal be used, it would be best to make the boiler
18inches or 2 feet longer. This boiler should supply
the power with small grate, and economically,

(32) H. B. M.—We understand the engines
referred to. to be the same which have so often broken
down. Youcan rely upon it, that there is to be no
gain of 30 per cent by the * patent quadrant.’

(83) W. H. M. asks for the length and ori-
ginal cost of steamers Bristol and Providence, plying
between Fall River and New York? A. Three hun-
dred and eixry-two feetlong; original cost understood
to be about $300,000 each.

(34) F. W. writes: 1. Will you instruct me
how to build a Holiz electric machine? A. Consull
SUPPLEMENT, 278, 279, and 282. 2. Is hard rubber -or
glass preferable? A. Use common window glass. 8.

from vegetable growth depends something on the kind

battery will work f.r several hours; if the resistance is |

believe it is about a dollar a pound. 4. Does the ma-
chine work equally as well in Gamp as in dry weather,
or does moisture in the air affect it, as is the case with
the old time electric machine with glass disk and rub-
bers ? A. It wili work better than theold fashioned
disk and rubber, but it will sometimes fail in very
warm damp days. 5. Will size of spark be increased
by increasing size of plates? A. The size of a spark
will be increased by increasing the size of the Leyden
jurs attached to the machine. The length of the spark
will be increased by using plateg of larger diameter. 6.
Would it be possible to utilize the spark for illuminat-
ing purposes, and if not, why? A. No. The current
generated by the Holtz machine has a very high in-
tensity, whereas a quantity current is required for {u—
mipgatfon,

85) N. E. F. writes: If a man makes an im-
provement on the Bell telephone that does not infringe
their patents, has he a right to attach it to an instru-
ment he has rented of them, and use it for his own use?
A. We know of nothing to prevent you from applying

and using your improvement.
™~ (86) C. M. writes: I have modcled ﬂowé

in clay, and would like to know 10w to bake them so
that I can painl them. What else would answer the
same purposea. clay? A. The method of baking the
flowers you have modeled in clay depends in a measure
upon the characier of the clay, and we know of no way
to determine the best method without experiment, A ;
mixture of glue. resin, and whiting is nsed for the orna-
ments of gilt frames, and it might possibly answer your
purpose. Itis moulded warm, and, of course, needs no
baking.

87 W. B. R. asks of what agate buttons
are made? A. Genuine agate buttons are, of course,
made from natural agates; the artificial article is made
of colored glass.

(38) W. M. B. writes: I desire to sustain a
weight, say 2,500 pounds, on two floats, 24 feet apart;
the weight must be 4 feet from one and 20 feet from
the other float. I know the total displacement will be

rate
?Zzﬁon bichromate battery of the Bunsen type.
amps should be connected in multiple arc and the bat-

granulated blackoxide of manganese, and sealthe cells
with pitch, leaving a small aperture in the sealing for
the escape of air, and we think you will find your bat-
teries as good as new.

- (47) G. D. writes: 1. Can you give formu-
la for gelatine pads and rhe ink for use with them? A,
consult article on * New Copying Process * in SUPPLE-
MENT 374. 2. Iwish to light with bichromate batteries,
using at different times 2, 5, and 10 Edison lamps. How
many cells will I require in each case, and how should
they be connected—for quantity or intensity? A. We
cannot advise you to atiempt to operate ten Edison
lamps with bichromate batteries. You will find it ex-
ceedingly troublesome and expensive, You can light
one or two for experimental purposes readily enough,
but if you desire to run ten lamps for actual use, we
advise you 1o purchase a dynamo and a steam engine to
generate the current. If you conclude to try the experi-
ment of lighting by means of incandescent lamps, ope-
y batteries, you might begin with about 150 cells

The

torjes in series of two to four, and these series connect-
ed for quantity,

(48) G. H. P. writes: I have a turbine
water wheel which I am running with a full gate. using
ittodrive a paper machine. I am told, if I put on
a larger driving pulley, that I will then drive the ma-
chinery faster with the -same power. I contend that
this cannot be so. A. Our opinion is that you cannot
gain power by enlarging the pulley unless you can
raise the head of water; much depends npon 1he present
speed and size ofwheel. The opinion of the maker of
the wheel will be more re'iable than that of those not
knowing the peculiarities of its comsiruction. If the
wheel is now running at a very high speed, the reac-
tion may not be perfect; in such case, increasing the
size of the pulley might be of benefit. Our reference to
the maker is therefore the best advice.

(49) W. A. M.—Good glue mixed with

about one-quarter its bulk of fine wood ashes makes a

approximately 403 cutic feet; how much displ nt
will there be in the large float,fourfeet from the weight,
and how mach in the sma!: float, twenty feet from the
weight? I think approximately 82 cubic feetin the
large float and 8 feet in the small fivat, A. Your figures
are correct for the centers of floats from supporting
fulcrum. This is without consideration of the weight
of the material of the floats and balance beam. The
floats must be as much larger than your flgures as is
equivalent to the weight of the apparatus, in order to be
equal to the support of 2,500 Ib,

(89) J. T. writes: I use a good deal of wal-
rus tusk for handles, and very often they have a yellow
stain in them. I nsed to bleach them in the sun, but it
is a very slow process. Is there any quicker way? A.
Elephant tusks are bleached in three or four days by
immersion in turpentine, keeping near the surtace, and
exposing to sunlight. and probably this is the best way
now knowu for your purpos.

(40) G. W. B. asks: 1. What kind of ce-
ment used, and how to cement gnm face on band saws?
A. Ordinary rubver cement, such as you can purcbase
at any of the rubber stores, will answer your purpose.

2. Is there anything to ve put in glue to prevent moist-
ure from disturbing the Joints in patterns? A, A little
bichromate of potash put Into your glue will render ‘it
insoluble, after exposure to light. 8. Is there anything
to prevent shellac used for patterns from getting dark
before using after it is mixed some time? A. We know
of no way to prevent this,

(41) A. C. H. asks by what mode or pro-
cess the rust stains in old Leclanche porous cups can
beremoved? A. Try dilute sulphuric acid.

(42) E. L. H. asks is there any way or pro-
cess to reharden annealed brass rods? A. We know of
none, except redrawing or barnishing, which will only
harden the surface.

(48) 8. E. F.—Waxed paper, such as used
for wrapping soap, 1s prepared by placing cartridge or
other paper on a hot iron'and rubbing with beeswax or
brushing on a solution of wax in turpentine. On a large
scale, it is prepared by opening a quire of paper flat
upon a table, and rapidly ironing it with a very hot
iron against which is held a piece of wax, which, melt
ing, runs down upon the paper and is absorbed by it.
Any excess on the topmost layer readily penetrates to
the lower ones,

(44) W. 8. C.—In closed circnits for steam
heating, the pressare of the steam along the flow pipes
and iu coils in well arranged systems is so nearly
equalized with the pressure in the boiler, that it re-
quires but small elevation of the water of condensation
in the return pipe above the water level in the boiler
toallow of its return by gravity. In this system all of
the radlators should be not less than from 1 to § feet
above the water level in the boiler. according to the
complication and extent of the circuit. The air is dis-
charged at the radiators, and no waste of water is neces-
sary.

(45) W. B. R. writes: I have about a ton
of tacks slightly rusted. How can] clean them? Sul-
phuric acid does it, but they rust again before I can
dry them, Attrition 1n a rattler ruins the points, [f
dried in sawdust, how can I separate them from the
same? If with lime, how remove that? They must be
clean enough to carry in the mouth, asis the practice
of most users of tacks? A. Put the tacks ina wire
cloth basket, dip in the sulphuric acid bath and quick-
ly plange in boiling hot water, then in boiling hot. lime
water, then throw the tacks upon.a wire cloih over a
fire to dry quickly. The Jime water should only con-
tain a8 much lime as the water will hold in solution
cold. It+hould not be milky.

(46) Dr. E. H.—Remove your carbon elec-

trodes from the porous cells of your battery, and soak :
them for a day in warm water. Remove ("€ granulated

black oxide of manganese from the cells, and snak the
oells in warm water for the same period; then replace |

What is the price of bard rubber in sheets? A. We
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strong ¢ impervious to oil. Gutta percha dis-
solved 1n bisulphide of carbon makes a strong cement
not easily penetrated by oil. Make the cement as thick
as treacle. Warm the parts to be cemented, and press
together tightly.

(50) W. O. McK.—The Scotch water gauge
glasses aremade of silica and kelp or potash, and are
slightly soluble, especially in acid waters, in which we
understand, your State abounds, as we frequently hear
of its actionupon boiler tubes and p'pes. Its action is
more marked where there 1s rapid circulation. If you
will measure accurately the inside of a new glass tube,
and make comparison after a few months® use, you will
probably find the hole larger by the dissolving or wear-
ing away of the interior, as well as the exposed end,

(51) W. 8. P. asks: What is a solar com-
pass? On what principle it works? A. The rolar at-
tachment is a frame with arms and graduated limb,
placed upon the telescope of a compass or field transit
for the purpose of obtaining local meridians by obser-
vation of the sun’s porition, We cannot give a detailed
description that you can comprehend without illustra-
tions,

(62) M. R. 8.—The crystallizing barome-
ter or weather glass should not have a closed tube or
be hermetically sealed, but should have an open top
covered with gold beater’s gkin or fish bladder go loosely
that the difference of pressure of the air may be trans-
mitted to the liquid within the glase, otherwise it is of
no value whatever. The alcohol holding camphor in a
saturated solution crystailizes variably with the pres-
sure, and does not always rise and fall,contrary to the
motions of the mercurybarometer,but often in the most
fantastic combinations. It is a pretty and curious in-
strument for the study of the formation of crystalline
combinations, butuseless as an instrument of precision.

(53) W. M. J. M. asks: Would it be ad-
visablein building a small steam yvacht with a high
pressure engine to put the exhaust under the fan tail
and under water, to prevent thenoise? A. Theexhaust
may be carried through the bottom and alongside of
the keel, opening under the screw. It will partly con-
deuse in the pipes, and makes a little noise by concus-
gion with the water, We do not think it of much ad-
vantage, Making the upper part of the exhaust pipe
twoor three times larger than at the engine, will modify
its intensity,

(64) 8. R. L. asks for receipts for dyeing
cotton fabric red, blue, and ecru. A. Red: Muriate
of tin, two-thirds cupful, add water to cover goods;
raise to boiling heat; put in goods one hour; stir
often; take out, empty kettle, put in clean water with
Nicaragua wood one pound; steep one-half hour at hand
heat, then put in goods and increase heat one hour,
not boiling. Air goods, and dip one hour as before.
Wash without soap. Blne: For three pounds goods
blue vitriol 4ounces, boil few minutes, then dip goods
three hours; then pass them through strong lime water.
Ecru: Continue the foregoing operation for blue by
passing the goods (hrough a solution of prussiate of
potash. Also see the receipts given in SCIENTIFIC
AMFERICAN SUPPLEMENT, No. 167,

(65) E. H. 8.—Coal tar alone with gravel
and sand for side walks does not dry well. Asphaltum
with equal parls of coal tar melted together aud
sprinkled upon the mixed sand aud gravel that has
been made hotupon an iron plate (the mising to be
done in a large pan of iron), putting no more asphalt
and tar upon the sand and gravel than will just make
it stick together; then dump into place while hot, spread
quickly, and beat level with a ram or heavy roller. Dust
over the surface with flne sand before rolling or beat-
ing, to prevent the material from sticking to the roller
or heater. This operation requires a little care and ex-
perience as to just the amount of asphalt and tar for a
given measure of sand and gravel, and also for the pro-
portione of sand and gravel required to make the best
pavement, Sometimes a thin bed of broken stone is
laid as a foundation. Also a thin bed of coarse gravel
is sometimes spread before dumpéag the bot mixture.
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(56) J. F. 8. writes: Can you inform us as
to preparation or manufacture of “oil of apple” or
*¢ essence of apple,” adverlised by manufacturers and
dealers in o1ls, extracts, essences, etc.? A. The es-

sence of apple is composed of aldehyde 2 parts; chloro- |

form, acetic ether, nitrous ether, and oxalic acid each.
1 part; glycerin 4 parts; amyl valerianic ether 10 parts.
2. Please give aformula for the manufacture of artifi-
cial cider. A. Imitation cider consists of 25 gallons
soft water, 25 pounds New Orleans sugar; 1 pint yeast;
2 pounds tartaric acid. Put all the ingredients into a
clean cask.and stir them up well after standing twenty-
four hours with the bung out. Then bung the cask up
tight, add 3 gallons gpirits, and let it stand 48 hours,
after which time it will be ready for use. 8. And
champagne cider. A. Champagne cider can be pre-
pared by taking 10 gallons of cider, old and clear.
Put this in a strong iron bound cask pitched inside (like
beer casks); add 214 pints clarified white plain sirup;
then dissolve in it & ounces tartaric acid; keep the
bung ready in hand, then add 7% ounces of potassium
bicarbonate; bung it as quickly and as well as possi-
ble.

- (57) A. H. says a manufacturer of ladders
here contends that ladder rounds (for a common
straight ladder) tapered off from the center gradually to
the ends down to the size of the tenons are stronger
and stiffer than to leave the rounds straight and taper
them off at the ends just enough for the tenong; rounds
the same size in the center. Is he right? A. No. He
is wrong.

(58) S. Van D. asks: Why does a sulphur-
ous smell always accompany a thunderbolt? A. The
odor is supposed to be due to the formation of ozone.

INDEX OF INVENTIONS

For which Letters Patent of the United
States were Granted

November 25, 1884,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these 'patents.]

Acid, making hydrochloric, L. MODnd...cceeeeeuennns 808,511
Adding machine, Noyes & Stark...... .. 808,510
Adding machine, A. Stark......... . 808,528
Advertising device, J. C. Blevney.. ceeeees 308,339
Amalgamator, M. T. Van Derveer..... . ... 308,584

. 808,446
. 808,354
..o 808,579

Anchor support and tripper, R. P. Trefry..
Auger, post hole, G. W. Gilmour
Axle box, car, G. W. Sweeney

Axle, vehicle, J. O. Therien.................. ... 808,531
Bag and pouch fastening device, J. Fickinger..... 308,350
Belt guide, J. E. Laying.... .. . ceeeeiecnnnees 308,417
Belt shifter or stop motion, H. A Green.......... 808,357
Bench and stand, combired, J. W. Walters.. 808,538
Berth, automatic ship’s, W. T. Milligan.... . 308,423

Bicycle. Stillwell & McNab..
Blotter, N. 0. Pyles
Blotting thimble or pad, A. B. Bromwel’l

. 808,442
. 808,378
. 808,462

Boneblack drier, E. P. Eastwick........ . 308,475
Boneblack kiln, E. P. Eastwick ........ . 308,476
Book support, adjustable, W. O. Johnson . . 808,499
Bottlefilling device, G. A. Kintz . 808,364
Bottle wrappers. material for, 8. Friend....... .. . 808,352
Brake. See Lathe friction brake.

Brakeshoe,D. Prew. ......ccooiiviiiiiiiiiiennianas 808.430
Brick for_regenerative furnaces, S. A. Rlchards. . 908,577
Brick kiln, J. Weaver . 808,391

Bridge, M. Kersten ... . 308,501
Broom, P. A. Yoergensen 308,396
Broom shield, Dew & Robertson...........ccoueeuue 308,470
Brush, B. Normandin .......... . 308,427

... 308477
... 308,838

. 308,515
. 308,488
. 308,395

Brush, blacking, Eaton & Fenn.
Brush, stove, C. Barrett.
Buckle. trace, J. O'Brien.... .
Burglar trap, G. Grebe...........

Butter worker, M. D. Woodbury..

Button, T. W. F. Smitten 808,441
Camera. See Photographic camera.

Can. See Oil can.

Cannon, manufacture of, B. T. Babbitt............ 308,399
Cant dog and pry. combined, A. K. Doe.... . 808,471
Cant dog, pry, and pike, combined, A. K. Doe..... 308472
Car coupling, P. Brown... . 808,404
Car coupling, J. D. Kiely... . 308,414
Car coupling, J. P. Lancaster. . 808,503
Car coupling, J. A. Reid........... . 308,380
Car uncoupler, electro-magnetic, J. . 308,432
Carriage, child’s, G. R. Clark............ ceeeeeeneese 308,467

Carrier. See Cash carrier.
Cash carrier. C. Fisher....
Caster, J. 1. Duncan................... ceesens
Casting ingots of metal, appara.tus tor, Durfée &
Egleston..
Chair. See Foldmzchair.
Chuck, J. 11. Westcott
Churning device, A. Cairns,.

. 808,405

ceserenes sene. 308,541
. 808,463

Cigarette machine, W. H. Emery....... . 308,556
Clock, electro-mechanical, C. H. Pond. . 808,521
Cock, stop, C. Pfaudler...... cereeeeinans ceree e .a. 808,519
Cocoa roaster, H. Stollwerck..........coeevuveennnns 308,529

Cooking and collecting the resulting gases and
= their products, apparatus for, T. Nicholson.... 308,514
Collar, horse. S. L. McClanahan 308,367
Confectionery, machine for making, P. A. Johns. 308.412
Cork strip for protecting steam and gas pipes, etc.,

J. BOurdon......oooiiiiiis ceeiiiiannanes
Corks, metallic cap for, A. L. Bernardin....
Corset fastening, '1'. J. Wood.
Cultivator, T. E. Gregg......

ver 308,587
vece. 808,490

Cultivator, W. B. Patterson... . 808,374
Cultivator attachment, F. Albrecht 308,455
Cutter. See Moulding cutter.

Dental tool,J.G. MOrey...cccceeeens oee.
Derrick, T. Gaffney e
Digger. 8ee Potato digger.

ceees

Drier. See Boneblack drier.
Stone drill.

Driil. See Rock drill.
Easel, T. C. Vail
Eccentric, variable. E. Py.........
Egg, fruit, and honey carrier. L. H. Taylor
Electric motor, Blodgett & Tierrell.......

Electric motor, G. 'I'rouvé.............
Electricity gauge, J. & H. M. Goodman.
Embalmer’s and undertaker’s cabinet, T.

... 808,530
. 808,548
. 808,534
.. 808,487
C.
... 808,431
808,406

Embroidery frame, I. Elder.....
Engine. See Gas engine.

Evaporntor. See Sugar evaporator.

Eye bars. manufacture of, E. W. Eckert...... 808,348

Fastener, metallic, G. W. McGill.................... 308,368
Faucet, compound, C. H. Waters . ,
Faucet protector, ale, G. Hirschman........... ... 308,560

Feed lubricator. visible, T. Brabson.
Feed water, heating, C. N. Petesch....
Feed waterregulator, E. I). Shepardson.

Fence post. M. J. Schott................ 308,384

Fence wire, L. W. Lindley... ....... .. 308,505

Fence wire, barbed, Woodruff & Hutckins......... 308,451

Fertilizer. J. R. Young. Jr....c.c. covieeeeneniinnnn, 308,397

Filter, A. D. Puffer.......... .

Filter, cooler, and refrigerator, combined, W. E.
Templeton 308,580 |

Firearm, W. Newcomb
Firearm, breech-loading, W. & S. E. Folk
Fire escape, A. H. Terwilliger
Firplace, E. Chickering
Folding chair and bathtub, combined, S. J. & S

.. 308,456

. 808,482
. 308,444
. 808,465

See

Frame.
frame.
Frames, etc., manufacture of covered, D. & D.
C. Wheeler
Kurnace. See Gasfurnace. Hot airfurnace. Re-
generator furnace.
Furnace crown bar, White & Tlodgson
Furnace door. T. R. Butman
Gauge. See Electricity gauge.
Garment fastener, A. V. Smith.... .. 808,439
Gas engine, B. Parker .. 808,572
Gas furnace for metallurgic purposes, T. G. Kirk-

. 308,450
.............. 308, 550 to 308,552
Shingling gauge.

PALIICK . ..civies ¢ tietiniiiiniernnsnnnnes sonnnnees 308,564
Gas furnace, natural, J. N. Pew.........cc...t e... 308,518
Generator. See Steam generator.

Glass cutting machine, . C. Claflin ... ...........

Governor, steam engine, A. L. Ide. .
Governor, steam engine, H. Whiting
Grain elevators, revolving chute for, J. Hughes..
Grinding mill. roller, W. R. Fox.. .
Gumming machine, Furnival & Damels
Hand protector, M. Bidwell
Handle. See Pail handle.
Harmonjum and piano, combined, L. Kiistner.... 308,415
Harness, H. T. Fountain . 808,485
Harrow, Hetrick & Stimmel.. ... 808,360
Harrow, W. W. Robinson...... . 308,433
Hat holder, T. B. Boyd .. 308,342
Hay rake, horse, A. W. Stevenson .. 308,578
Heel counter machine, M. Hynes.. .. 308,497
Hinge, spring, J. H. Alexander.. .. 308.337
Hinge, spring, P. H. Walsh... . .. 308,537
Hoisting gear, W. W. Wythe. .. 308,453
Hoisting machine, J. Boyd................... 308,340, 308,341
Holder. See Hat holder. Stencil holder. Tidy
holder.
Horseshoe, W. V. Wallace............ ..
Hose reel, Harding & Hill
Hot air furnace, J. B. Oldershaw
Hydraulic motor, N. Yagn..
Injector, steam boiler, F. B. Muxwell..
Jars or cans, cap or cover for, T. G. & J. H. Otter-
sQn..

308, 496
. 808,557

. 308333

Jewelry, ornamenting, C. J Leyers ........ ceeeeeese 308,504
Joint. See Rail joint. Railway joint. Universal

joint.
Kiln. See Boneblack kiln. Brick kiln.

Lace fastening, F. M. Munroe eeees 808,569

Lantern, W. 8. Tryon............ .ees 308,581
Lastingmachine, H. A. Smith ...... .. 308,521
Lathe friction brake, U. & H. E. Eberhardt........ 808,847

Letter sheet and envelope, combination, D. W.

Clegg .. 808,554
Letter sheet and envelope, comblned reversnble,

D. W. ClegZ.eueenrneennnns . vee. 308,555
Leveling instrument, W. H. Munford . .. 808,426
Lifting jack, J. 8. Hood . 808,361
Link blanks, roll for formmg. J. T. Wrmht .. 808,452
Lockand latch, combined, H. L. Heaton ... 308,559
Loom for weaving hair cloth, Greenhalgh &

Wadsworth . 808,489
Loom stop mechanism, E. Herzm ...... . . 808,359
Lubricator. See Feed lubricator.

Lubricator, L. B. Bailey...........c.ccievinennne .eo. 308,400

Malt husks, treating, P. Ammann.. .
Measure for grain, shot, etc., H. W. White ........
Metals, process of and apparatus for the treat-

ment of ores for the extraction and separation

of their, J. J. Shedlock..... ...c.evvvivvnnnnnnns 308,439
Milk, apparatus for preserving.J. Meyenberg..... 308,421
Milk, preserving, J. Meyenberg...c.cceeeeeeeeennnens 308,422
Mill. See Grinding mill. Roller mill.

Millstone driver, J. F. Callahan .. ................. 308.464
Moulding cutter, J. Phillips...c.cciviviiiienaiee oan 308,520
Motor. See Electric motor. Hydraulic motor.

Spring motor.

Mouse trap, D. B. Wirt... .. 308,394
Nailing machine. J. Nagle.. . 308,370
Nut washer, W. A. Jordan.. . 308,562
Oil and glue from bones, [etc .y extmctmg, F.

Seltsam.. .. 808,436
Oil can, W. Snow .. 808.389
Ore concentrating apparatus, O. Hanson.. 808,410

Ores, apparatus for disintegrating, H. B. Meech.. 308,510
Packing, metallic, 8. Armstrong .
#11 handle, ete., 8. C. Cary......... ceeee veveennnns
Painting wire fences, apparatus for. Marsau &
Hill

308,506

Paper-hanging device, G. \V. Schock .. 308,382

Paper satchel, C. L. Lockwood ........ .. 308,418

Paper sizing and drying machine, combined, L.
A.Fernon.... cocccoi ivvnn cennennnncnnas 308,408

Pea and bean sheller, E. R. Young.
Photographic camera, W. Clark

Pianoforte attachment, E. Hofinghoff.
Piano pedal key attachment, J. Shaw..
Pills, machine for making, J LA, McE‘erra.u .
Planter, J. B. Altman
Planter and  cultivator, combined seed, T. B.

Shannon ......  eeriiisseeieseeans . .. 808,437
Plow. A. Schindler................ . eeeee.. 308.383
Plow, M. M. Wa.rmo*h. .. 308,539
Plows, tongue latch for wheel R Newton......... 308,371
Post. See Fence post.

Potato digger, C. A. Denison................... . . 808,346
Power by belts and pulleys, device for transmit-

ting, N.Yagn......o vovviiiiiiiinns vennnenn 308.588
Preserving fruit, etc., apparatus for, W. A.
Wicks
Protector. See Hand protector.
Pump, W. 8. McLeod .
Rail joint, D. E. Bishop...
Railway appliances by electricity, apparatus for
controlling, J. T. Hambay ..
Railway joint and chair, combined, L. Haas....... 808,491
Railway signals by eleotricity, appamtus for con-
trolling. J. T. Hambay........
Railway switch, G. W. Parsons.
Rallway switch cirenit closer, J. T. Hambay..
Railway switch locking device, T. Rowlands
Railway switch stand, A. Baker..........
Rake. ' See Hay rake.
Reel. See Hose reel.

. 308,513 |

308’575l Seraper, earth, C. E. Outhwaite

Regenerator furnace foruse of natural gas, T. G.

KArKpatriCK....cocevueeionnneeenneecencsnneiiimnn 808,565
Regulator. See Feed water  regulator. Watch
regulator.
Roaster. See Cocoa roaster.
Rock drill, H. C. Sergeant.................. 308.523 to 308,525
Roller mill, Mumford & Moodie e e ..... 308,568
Sash fastener, J. A. Paine ...... . 308517

Saw, A. & C. W. Boynton..
Scale, letter, J. E. Smith

Seal and railway ticket for milk cans, G.W.Evans 308.478

Sewing machine, J. Tripp . 808,390
Sewing machine shuttle, D. L. & W. H. Keeler . 808,363
Sheet metal bending machine, O. A. Fairchild... . 808.349
Sheller. See Pea and bean sheller.
Shirgling gauge, 3. T. Poe . 808,574
Ship’s log, hydrostatic, A. Kurreick . 308,502
Shoe, 8. C. Crowe . 308,345
Signaling apparatus, electro-mechanical, M. Toul-

118 1 T PR T . 303,583

. 308,526
.. 808,547
. 808,543
308,558

Silk goods, preparing trams for, R. Simon..
Skate, roller, O. Arnold
Sled, hand, R. W. Williams... . ..
Soda water apparatus, W. H. Greene.
Sodium bicarbonate, manufacture of, Mond &
Jurmay .
Sower, fertihzer JW. Watts
Spark arrester, C. Foster..
Spark arrester, J. A. Jones..
Spectacle frame, E. Collins
Spring. See Watch case spring.
Spring motor, A. Marques
Spur, J. Kaino
Staple, P. W. Dcherty
Steam engine reversing zeur. E. A. Marsh..
Steam generator. O. D. Orvis........ .
Steam generator, M. H. Smith....
Steam pipe covering, J. M. Ordway.
Stencil holder, J. W. Bennett
Stone dressing machines. rotary cutter head for.

Store service system, C. Fisher..

Stove, vapor, W. B. Kauke...... . 808.563
Strap attachment, B. F. Rice........ .c.c.coeeen oot 308,881
Sugar evaporator. Ferguson & Post. 308,407
Tag, J. F. Miller.... .......cceeeneee 308,369

Telephone and automatic fire alarm system, com-

bined, T. D. Lockwood
Telephone, mechanical, I. F. Tucker..
Tidy holder, F. ¥. Unckrich
Tile laying machine, Walls & Engle. .
Time detector. electric, A. Lasmoles..
Time indicatingapparatus, C. H. & C. W. Thomp-

Track fastener, J. Forshey.... ...
Tramway, overhead. R. Cartwright.
Trap. See Burglartrap. Mouse trap.

Truck, hand, W. W. Hughes 808,362
‘Universal joint, R. H. G1eason ......e.cccoeeenees .. 808,355
Upholstering purposes, machinery for curling fib-

ers for, O. C. Flick......... .o fee o eerieeeaes 808,351

Valve, S. Bradbury. Jr....
Valve, safety, Falk & Frazier .....................
Valve with relief attachment for fountains or
other vessels under pressure, draught, L. W.
wr Puffer . 308,576
Vapor burner, petroleum, W. H. Peck.. 808,573
Vessels, balancing device for, R. Schaum.. . 808,435
Wagon, dumping. R. D. Shackleford
Washer. See Nut washer.
Watch case spring, C. W. Thiery .
Watch regulator, G. 1. Tuttle.... cocoeeeiiiieeeens
‘Watch stem winding and setting mechanism, H.

‘Water closet, F. B. Hanson..
Whiffletree, spring, C. B. Morse .
Wells and oil bearing rock and tube therefor. ex-

tracting oil from oil, W. Richards.. 808,522
Windmill, G. H. Pattison............... 308,375
Wwindow bead fastener, E. W. Talbott. 308,443
Wire, annealing, E. Tucker, JT......... 808,447
‘Wire drawing apparatus, H. L. Rawson. . 808379
‘Wrench, J. Houlehan............ veeeeerieeenans .. 808,561

DESIGNS.
Basque, lady’s, L. Tully.......... . .. 15,681
Carpet, N. Komori.......... .15,572, 15,573
Cloak, miss’, M. Kavanagh .. 15,574
Clock case. A. O. Jennings. 15,571
Costume, girl’s, J. Q. Reed . 15,578
Costume, lady’s. M. Turner. . 155682
Costume, miss’, 8. J. Shiels.. ... 15,579
Rug, A. Petzold............... .15, 575 to 15,571
Type, printing, H. H. Thorp......ccevv.... ceeeeeeees 15,580

TRADE MARKS.

Baking powders, Oriole Baking Powder Company. 11,717
Baking powders, Queen City Chemical Company.. 11,719
Bitters, Picon & €0.... «eeevennnnn. . 1,718
Bitters, J. G. B. Siegert & Hijos. . 11,720
Blacking and preparations for polishing boots. E.

Brown & SON... coieiiitieieiiiioieiainn, 11,699, 11,700

Bustles, E. E. Hodson.. . 11707
Cigars, E. H. Gato 11,706
Coffee and spice tills, H. H Coles . 11,701
Flour, wheat, J. Boyd, Jr., & Co........ .. 1168
Food for infants, Fairchild Bros. & Foster.. . 11704
Food for infants, milk, H. Nestle.......... ... 11.710, 11,711
Medicines. certain named proprietary, Flower
Medicine Company ............
Milk. condensed, H. Nestle .
Oil made from petroleum, lubricating, W. H.
Compton........ . ... tetesseteitanntiiiines cee eene 11,702
Patterns and linings for ladies’ dresses, Mosch-
COWItZ IBrOB....covvnieeriiniieniinnieeienncennneiens 11,708

Pens, metallic, Esterbrook Steel Pen Manufactur-
ing Com pany.

Yarns, woisted and woolen, Nonantum Worsted
Company..... SUPTO [T teereenans 11.7 2 to 11,716

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired.and remit to Munn & Co., 861
Broadway, New YorKk. We also furnish copies of patents
granted prior to 1866 ; but at increased cost, as the
speﬂﬂcauons. not being pmnted must be copied by
band.

Canadian Patents may now be obtained by. the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instructions
addiess Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained.
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D WORKING AACHINERY

~—dmbracing nedrly scodifferent
foots for prsenats, }lny Yarhs,(!ur Stops,
Bridge WorKs, Saw aq@ Pluning piffs, |
Door, Sash, Furnifure, Piunot Organ

factories €5 dnctuding Sawing,
Planing, /\ofalry,/\ozﬁ;nrg, Fenoning, Shogk
~Pofishing. £y of thes
-Righest standad of -
+E€xcettence-and-
32— Warranfed Dhe
Aost taBor Saving:
-of any in use. —
D.£.£Lyon, Secy.

{ Woodworking Machinery. e

For Planini Mills, Furniture
and Chair Factories. Car and
Agricultural ‘Works, Carriage e
and Buggy shops, and General
‘Wood Workers. Manufact'd by
‘The Egan Company,
Cincinunutiy, 0., U. N,
Full assortment of Perin Saw Blades.

FRICTION CLUTCH
Pulleys and Cut-off Couplings.

JAS, HUNTER & SON, North Adams, Mass.

Leffel Water Wheels,

With Important Improvements.
11,000 IN SUCCESSFUL OPERATION.
FINE NEW PAMPHLET FOR 1883
Sent free to those interested

JAMES LEFFEL & CO.,
Springfield, Ohio.

110 Liberty St., N. Y. City.

DIAMETER, 5 INCHES,

THERMOMETERS.,

STANDARD THERMOMETER CO.,
PEABODY, MASS.
FOR SALE BY THE TRADE,

A NEW IDEA! What's Trumps

On receipt of
Prices for single

$1.00 will send
postpaid: A pair

of “Hyatt’s Pat. Indicators, sent
Indicators’’show- by mail, 15 cts.,
ingTrump,Points 25¢. and $l 00.
and Games: Afine

Pack of Cards and
a pocket edition
on Whist by Wm,
Pole, F. R. 8.

PATENTS NEGOTIATED ABROAD.

MERICAN AND FOREIGN INDUSTRIAL
ASSOCIATION of New York undertakes the sale of
Patents in Euro; Ee Is connected with the * Joint Stock
Association” of Londoun,and has Agentsin Paris, Brussels
and Berlin. For further i) A.
HERBERT, President,

GED, W. HYATT,

112 Nassau St.,
NEW YORK CITY.

articulars, address H
55 Temple Court, New York.

)  | ”GHT&SLACKBARRELMACHI ERY
w19 A SPEGIALTY G

-~ JOHN GRhENWOOD &CO.
ROCHESTER N

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi~
ciency. Needs no care or skill; cannot
get - out of order; has no movlng parts.
A A Superior Fire Pump.
Instantaneous and powerful,ever ready.
y Available, wherever steam pressure can
be had. for pumping any kind of liquid
ot, cold, sandy, impure, etc.). Wemake
en sizes, 1%ﬁees from $7 to $75. Capaci-
ies from 000 gallons per hour.
State for what purpose wanted and send for Catalogue
of “Pumps.” ~ Van Duzen & Tift, Cincinnati, 0.

PERFECT
NEWSPAPER FILE

The XKoch Patent File, for 1;))rese"‘ﬂmz Tnewspapers,
azines, and pamp] hlets, has Deen recently improved
price reduced. Subscribers to the SCIENTIFIC AMa

ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low pnce of $1.50 by mail, or $1.25 at the
oftice of this paper Heavy board sides, ingeription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

" MUNN & Co..

Publishers SCIEKNTIFIC AMERICAN.
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A New am,d Original American Book on the Manuf
ture of Leather.

DAVEY'S MAVUFAGTURG OF LEATHER

JUST READY.

The Manufacture of Leather: being a description ot
all of the Processes for the Tanning, Tawing, Curry-
ng, Finishing, and Dyeing of every kind of Leather;
ncluding the various Raw Materials and the Methods
for Determining their Values; the Tools, Machines,
and all details of imPortunce connected with an in-
telli¥ent and profitable prosecution of the Art, with
special reference to the best American Practice. To
which are added Complete Lists of all American
Patents for Materials, Processes, T'ools, and Machines
or Tanning, Currying,etc. By Charles Thomas Davis.
Illustrated by 302 egfra,vmgs and 12 sumg‘res of Dyed
Leathers. 8vo. pages, Price, §10 ee of post-
age to any address in the world.
05~ A large illustrated circular of thisbook, showing the
contents, will besent free to any one in any part of the
world who will furnish his address.
HENRY CAREY BAIRD & CO.,
810 Walnut Street, Philadelphia, Pa.

Tho Maskinisi & Maam Snginsey’
PRACGTICAL CALCULATOR.

A Compilation of Useful Rules and Problems, arithmeti-
cally solved, together with General Inﬁmnation. Awvplic-
able to Shop Tools, Mill Gearing, Pulleys, Shafts,

og Boﬂers. and Engines,
EMBRACING
Valuable Tables and Instructions in Screw Cut=
ting, Valve and Link Motion, etc., etc.
BY D. B. DIXON.
Full Morocco, 16mo, Qblong, Pocket Form, $2.00.
D. VAN NosTRAND, Publisher
28 Murray and 27 Warrensu., New York.
*4* Copies sent by mall, postpaid, on receipt of price.

POPULAR SCIENGE
MONTHLY.

Conducted by E. L. & W. J. YOUMANS,

THE POPULAR ScieNcr MONTHLY for 1885 will con-
tinue, as heretofore, to supgly its readers with the re- |
sults of the latest investigation and the most valuable
thougat in the various departments of scientitic m-

qui

The wide range of its discussions includes, among
other topic

The bearing of science upon education,

Questions relating to the prevention of disease and the
improvement of sanitary conditions.

ubjects of domestic and social economy,
the introduction of better ways of living, an
aglplicatlons in the artso f every kind.

'he phenomena and laws of the larger social ozgani-
zations, with the new standard of ethics, based on sci-
entific principles.

The subjects of personal and household h{'giene.
medicine, and architecture, as exemplified in the ad-
aptation ‘of public bui]dlnus and private houses to the
wants of those who use them.

ﬁnculture and the 1mgrovement of food-products.

The study of man, with what appears from time to
time in the departments of anthropom%y and archeo-
logy that may throw light upon the development ot the
race from its primitive conditions.

Whatever of real advance is made in_chemistry, geo-

graphy, astronomy, physiology, psychology, botany,

o oey paleont 0 ogy, %eology or such other depm%-
men 1?18 may have been the fieid of research, is recorded
mont

Special attention is also called to the blom'aph.l?
portraits, of represenmtive scientific men, in wh are
recorded their most marked achievements in science,
and the genera] bearing of their work indicated and its
value estimate:

Valume XXVI beglns with the November number, but
subscriptions may begin at any time.

Terms: $5.00 per annum.
Single copy, 50 cents.

D. APPLETON & CO., Publishers,
1, 3, and 5 BOND STREET,
NEW YORK.

(ustav E. Stechert, 766 Brua[lwa}'. N.Y., Has For Sale:

Annales des Ponts et Chaussees,
Complete Set, 1851-80, partly bound, half morocco, $160.00
Crelle’s Journal fiir Mathematik,
Complete Set, 1826-81, vol. 1-90, bound in half
moroceo, $
Dingler’s Pol tecllnisehes Journal,
Complete Set, vols. Bound half
moroceco, . . . . 2 (2
Memoires et Comptes Rendus de la Societ
des Ingénieurs Civ
Complete Set, 1849-79. Cloth, wlthgilt title, ., $85.00
Proceedlngs of the Institution of Me-
chanical En;ineers
._Combplete Set, 1847-83, & Register. Half calf, neat, $175.00
Transactions, hilosophical, of the
fml Soﬂety of London,
1665-1800, Abridged, }110 vols., bound half calf and
180181, Complete. § cloth, . $575.00

SAVE MONEY

BY SENDING FOR A COPY OF QUR

before bu mg your Christmas Pre-

sents. er for young or old,

nothing is 80 sure to please asa hand-

some book, and our catalogue places

GATALU GU Ean almost endless variety before you

to select from at from 30 to 50 pe r cent.

below the regular retail prices. We will send a ec)f)y Ty mﬂll
FREE toany address. ESTES & LA

305 Washington St., opp. “ Old South,’ Bostou. Mass.

lncluding
improve

You need the Best Family, Religious, and Literary
Weekly Newspaper
THE INDEPENDILNT, New York.
The Pell Mall Gazette, of London. says it is “One of the
ablest weeklies in existence.”
year ; 85 for two yea

3 pver rs.
“TRIAL TRIP ” 80 cent.s ora month Send card for Free
New York City.

A.A.GRIFFING IRON CO
STEAM HEATING Appdratus

SOLE MANUFACTURERS

Sample Copy.
THE INDlal’LN DENT,

BUNDY STEAM RADIATOR

75 0 COMMUNIPAW AVE.
JERSEY CITY, N.J.

See 1llus, article in SOIENTIFIC AMERICAN Sept. 13, 1884,

JUST OUT
On receipt of 10 cents, i
will send this gmcefnl
Bracket Demgn {size 14
x 15 in.) and my new
Illustrated Cata-
scroll Saws
and Material, De-
signs, Novelties,
(-nmeﬂ. Bnokn, Dog

cent stamps.
Best ’remium offers

onn.
Please atate where you saw advertisement.

47 DEY ST. NEW YORK.

OTTO GAS ENBINE 0vER 10.000 IN'USE

WORKS WITHOUT ENCINEER OR BOILER.STEAM COALOR ASH. STARTSAT ONCE AND!S
FREE OF DANGER FIRE OR EXPLOSION.1to 25 HORSE POWER SCHLEICHER SCHUMM & CO
214 RANDOLPH 2T CHICAGO .33d & WALNUT STs. PHILADELPHIA

JOoHN H, CHEEVER, Treas.
JOHN D! CHLEVEP.. Treas’y Dep.

NEW YORK BELTING & PACKING CO.

The Oldest and Largest Manufacturers of the Original

SOLID VUIL.CANITE
Emery

All other kinds Imitations and Inferior.
standard BEL'TING, PACKING, and HOSE.

MWewr York Belting and Packing Co.,

Warehouse, |5 Park Row.opf
Branches: 308 Chestnut Street. Phila., 151 Lake Street, Chicago, and52and 54 8

W heels.

Our name is stamped in full upon all our
Address’

Astor House, N. Y,
ummer Street, Boston.

taining theinvention descri

the superintendence of Mr.

ROCK BREAKERS AND ORE CRUSHERS.

We manufacture and supgly atshort notice and lowest rates. Stone and Ore Cru.shers con-
ed in Letters Patent. issued to Eli

er with Nuw AND VALUABLE IMP ROV EM KNTS, for which Ler,ters Patent were granted May ]]th
and July 20th, 1380. to Mr. 8. L. Marsden _All Crushers supplied by us are constructed under

W. Blake, June 15th. 1858, t.

Marsden, who, for the past fifteen years, has been connected with
the manufacture of Blake Crushers ip this country and England.

FARREL FOUNDRY AND M
COPELAND & BACON, Agents, New

HINL CO., Manufrs.,, Ansonia, Conn.

POSITIVE BLAST.,

IRON REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower,

P, H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland St., 9 Dey Sty
COOKE & CO., Semng Agts 22 Cortland’ Street,
JAS. BEGGS & CO., Selling Agts 9 Dey Street,
NEW YORXK.
SEND FOR PRICED CATALOGUE.

S“CHAMPION” “6-LEVER” RIMNIGHT LATCHES,
See illustration in SCI. AM., Nov. 29, 1884, Each is packed
separately, with three nickel lated steel keys ,and com-
Flete trimmings. Sample, with bronze escutc on. mailed

or intxroduction, on receipt of § 20. Kull nickel plated
sample for $2.60. Add 10 cents for registering the pack-
age. Order direct,or through an responsmle dealer
Send 2c. stam& for Ilustrated I/tg , Locks,
iller Lock Co., t huadelphm, Pa.

Holland’s Dowbla GlobaValves

SOLD BY THE POUND.

They combine the brass seat and rubber
disks. We %}mrantee them to weigh more
than any others in the market.

Samples sent “ar trial.

L EOLIAND & THOMPSON, Mauufacturers,
217 RIVER ST., TROY, N. Y.

RIPON CATHEDRAL. — FULL PAGE
illustration and brief description of thisancient English
ecclesiastical structure. _Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 335. Price10 cents. To
be had at this office and from all newsdealers.

OLIDAY PACKAGE.

fyou
will send 20 cts.in stamps
for postage, &c., 5 pretty
Christmas Cards, SP nice
New Year Cards, 5lovely
Birthday Cards a beautif’ ul
Gilt Bound Floral Aut

——yrr
BEAUTIES,”

Chromos, with your name, 10c., 10 packs for a
dollar bﬁl,and a beautiful imported Velvet
Purse lined with French kid, Free. Agents’
New Sample Book, Premium List and Price List

American Meteorolocical Journal.

Devoted to Scientific Meteorology, Cltmatolo%y, etc.,
etc. Edited by 'rof. M. W. }Iamngton, Uni-
" versity. Published by W. H. BURR & Co., Detroit, Mich.
Subscription, $3.00 per annum.

FREE SllkS for Patchwork.

Any lady sending 14 2c. stamps for three
months snbscrlphon to'the Home Guest, our Popular/

Literary Magazine, we will present free l ackage beautifu
agsorted Silk Blocks for p Lﬁ-b::
Pong e Sllk dkerchxeg

du’gf)'wer&dmo"l'io:klwd k itches, des] v
of ‘ork, new stitches,
THE R L. SPENGER GO.. HABTFORD, CORI:

to possess a

Free. U. 8. Card Co., Centerbrook, Conn,
knowledgei of
every ki n%

D0 YOU WISH s

the sun? If 80, send 15 cents (silver) to the Interna-
tional Address and Advertisiug Bureau, Toron-
0, (,nmu a, and have your name printed on our New
t o lassified Addresses for Business Men.
which may be the means of your getting into a good
paying business.
Give Name, Address,and usual Oceupation.

WATCHMAKERS.

Before buyi , see the Whltcomb Lathe and the Web-
ster Foot eel made by the A N WATCH
TOOL CO., Wa.lt,ha,m. Ma.SS. LATALOGUES FREE.

THE GAMERON STEAM PUMP.

STANDARD OF EXCELLEN@E.
30,000 IN USE.

i MANUFACTURED SOLELY BY
3 The A, S, CAMERON STEAM PUMP WORKS, Foot East 23d St., New York.

WILMING-TOIN,

THE PUSEY & JONES COMPANY

DELAW.ARIE.

Builders of all des-
cription of machinery
used by manufac-
tuvrers of Paper.

THE HARDEN STAR HAND GRENADE

FIRE EXTINGUISHER

Puts Out Fire Instantly.
See editorial notice in SCLENTIFIC AMERI-
CAN of November 22d, 1884.

Send for circulars. Address

Harden Hand Grenade Firs Extinguisher Co.,

205 Wabash Ave., Chicago,
10 Oliver St. Boston, or
West Br roadway, New York.

OPTICAL GOODS

Mlcroscopes, Telescopes, Tield and Qpera Glasses, Magio
Lanterns, etc. ; also, Barometers, Thermometers, Com.
pasges, ﬁa.ttenes, Ijmwmg, Dmma,ge, Dairy, and other
Scientific Instruments. Catalo, ﬁwafree
PRENTICE & SON,Mngptlcmns, 176 Bway,NY,

SCIENTIFIC AMERICAN - SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at thiy office for
10 cents. Alsoto be had of newsdealers in all parts 3
the country.

PATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of the SCIENTIFIC AMERICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of businest they have had thirty-esght
years' experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro.
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-

tents, etc.

We algo send. free af charge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in the principal countries of the world.

MUNN & CO., Solicitors of Patents,
5 Broadway, New York.

BRANCH OFFICE.—Corner of F and 7Tth Streets,

Washingion, D. C.

BARNES’

Patent Foot and
Steam Power Machi-
nery. Complete out-
fits for Acnml Work-
:shop Business.

Lathes for Wood or
Metal CircularSaws,
Scrool Saws,Formers,
Mortisers. ’i‘enoners.
tive Cata-

etc.,ete. Machines on trial if desired. Descri
JO ARNES,

logueand Price List Free. W.F. & JOHN
No. 1999 Main St., Rocktord. 111

THE CORINTH CANAL.—A DESCRIP-
tion of the project of Mr. B. Gerster, engineer in chief
of the International Corinth Canal Companty:f and a
sketch of the progress thus far accomplished. ature of
the Isthmus of Corinth. Former undertakings. Route
Selected by Mr. Gerster. Mode of excavating. Appara-
tus e gloyed lllustrated with 6 engravings. _Contain-

TIFIC AMERICAN SUPPLEMENT, No. 4'23.
Price 10 cents. To be ha,d at this office and from all
newsdealers.

SEBASTIAN, MAY & CO.’S.
IMPROVED 3860
Screw Cutting Lathe.

Designed for actual work; no
toy. Lathes for wood or metal.
Drill Presses, Chucks, Drills,
£  Dogs, and machinists’ and ama-

teurs’ outfits. Lathes on trial.

¢ Catalogues mailed on applica-
j cation.

4 & 187 W, Pearl St.,
Cincinnati, Ohio.

£ New Catalogue of Valuahle Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any address
MUNN & CO., 361 Broadway, N. Y.

Gg
T00LS 4

& SPENCER Do

C O N N,

" BILLygg

A ARTFORD

HOW TO COLOR LANTERN TRANSPA-

rencies.—A valuable paperby T. J Houston vin full di-
rections for the preparation of photographic transpa-
rencies, and for painting them. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 423. Price 10 cents.
To be had at this office and from all newsdealers. The
same number contains an illustrated paper on Im-
provements in Photo-block Printing.—Another valuable
paper on the Preparation on Lantern Transparencies is
contained in SUPPEMENT, No. 4'24.

SHIPMAN STEAM ENGINE.

illustrated article in this paper, September 13.

SHIPHAN ENGINE C0. 55 Franklin S5, Bosten

PRICES
A BOAT ANDSTATIONARY ENCINE. Inclo‘;"i':ﬂng’!atgggx’l):‘e‘s‘ig;:p“““
No skilled attendant required! Safe from fire and office from any one of our agene
explosion ! No‘expense when engine stops! or factories.
—Steam In FIVE minutes.— g o 3! éltlo )
Runs ten hours on less than 3 Gallons of Kerosene. See “ No. 3,full 2 H.P.... 175

Illustrated Catalogues on
IR pt of stamp. -

AND FINE GRAY IRON ALSO STEEL

EABLE 9 CASTINGS FROM SPECMTL AN

AS DEVLIN X ol FINE TN AEan £

\“T‘
LEHIGH AVE. % AMERICAN ST. PHILA. .-

jTHOM
FRET SAW OR BRACKET WOODS,

IN CHOICE AND RARE VARIETY,
PLANED READY FOR USE.
ALSO LATEST BOOKS OF DESIGNS.

GEO. W. READ & CO.,
Manufacturers Mahogany and other Cabinet Woods.
186 to 200 LEWIS ST,, N. Y.

FOUNDRY PRACTICE.

ADVERTISERS wish to produce a Reliable Book on all
kinds of Foundry Practice, embodying the results of
actual experience in different. pnrts of the world, in Iron
—Malleable, Cast, etc.—Steel, Brass, and other work.
l’ersonsu1 ualified to contribute practical mformatwu—
which will be paid for—should address G. office of
THE_IRONMONGER, 42 Cannon Street, London K.
The Editor-in-Chief will arrange the purely htemry side
of the maftter, so that those having the requisite know-
ledge need not hesitate to apply on account of their lack
of literary experience, Drawings should be furrnished
where they can be used advantageously.

SEND FOR LIST OF

FINISHED PULLEYS, at4 cts. per pound.
ROUGCH PULLEYS, at 2 -2 cts. per pound.
The JOHN T. NOYE MFG. C0., BUFFALO, N. Y.

oeupaid 25 conts, 5 7or

ata., lum»- o -ﬂvor L. A. L. SMITH & LO., Agents, Palatine, Ills

HH Quick permanent cure. Book free,
Nervous Debil Ity Civiale Agency,160 Fulton st., N.X.

& WHISKY HABITS

cured with Double

X Cll‘u%nde of GoldﬁWe

challenge investiga-

-~ tion. 10, 0,000 Cures.
Booksfree. 'The

LESLIE E. KEELEY Co.
DWIGHT, ILL.

FOREIGN PATENTS.
Their Cost Reduced.

§.-The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced, the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting their inven-
tions abroad,

CANADA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former inchudes the Provinces of Ontario. Quebec, New
Brunswick, »"ova Scotia, British Columbia,and Mani-
toba. .

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. enables parties to secure patents in
Great Britain on very moderate terms. A British pae
tent includes England, Scotland, Wales, Ireland, and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world, and her
goods are sent to everyquarter of the globe. A good
invention is likely to realize as much for the patentee
in England as bis United States patent produces for
him at hcme, and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

O'THER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India,
Australia, and the other British Colonies

An experience of THIRTY-KIGHT years has enabled
the publishersof 1'HE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in- all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all countries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patentsabroad, may be had on application to
this office.

MUNN & (0., Editors and Proprietors of THE SCI-
FENTIFIC AMERICAN, cordially inviteall persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad,to call at their
offices, 861 Broadway. Examination of inver.tions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUNN & CO.,
Publishers and Patent Solicitors,

adway, New York.
Branch Office. cor.DF and 7th Streets. opposite Patent

© 1884 SCIENTIFIC AMERICAN, INC
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A dvertisements.

Inside Puge, each insertion - « «
Back Page, each insertion = = -

23 cenrs a line.
$1.00'a line.

(About eight words to a line.

bngravings may head advertisements at the same rate
;}er litte, by meaxuremont as the letter press. Advepr-
is must be 1 at publicatio office as early

a8 Thursday morwing to uppear in ext issue.

Pratt's Multiform Screw Driver.
=2 =B 4

in

points as seen
and thicknesses to fit all
They are held in the stock by a screw.

Twelve screw drivers in one. The
the cut are of various widths
gize screws.
This screw
the fingers.
ordinary driver,

The bit ¢an readily
used in a bit brace.

Handle, polished rosewood.......... 7 inches long.
Bit 3¢ round steel i inches long.

It is the most useful and beautiful screw driver which
was ever put on the market. Price by mail, prepaid, $1.
Hardware dealers will furnish it at same price

MILLERS FALLS CO,,
74 Chambers St., New York.

VOLNEY W. MASON & CO.,
~ PRICTION PULLEYS CLUTCHES and ELEVATORS,

PROVIDENCE, R. I.

TELEPHONES.
The United StatesTelephone Mifg Co.

This Company is the owner of the patents of James
‘W. McDonough for speaking telephones.

Mr. MeDonough's application for patent was the first
that was made in the U. 8. Patent office for a sp eaking
telephone; all other telephones are an infringement of
these patents This Company also owns patents cover-
inga comp'ete system of telephone exchunges

11 telephones obtained except from this Company or
its authorized licensees are infringements, and the mak-
ers, sellers, and users will be proceeded against.

This Company are now prepared to_sell Tele-
phones of the most improved form.

For particulars apply to

The United States Telephone Mavufacturing Co.,
187 BROADWAY N. Y.

DRAWING
INSTRUMENTS.

F. Brown's Patent

Wo. FRICTION
9™ CLUTCH.

Send for Illustrated Cata-
{ogue and Discount Sheet
)

goints held in

m 1‘1§ be turned by one of the
ese etter than an

%omts operate much
ast are not ground to a bevel.
e taken out of the handle and

Illustrated catalogue
sent on application to
. T. COMSTOCK,
6 "Astor Place,
New York.

Best Boiler Feeder
in the world.
Greatest Range
yet obtained. Does
not Break under
SuddenChangesof
Steam Pressure.

Alno Patent

EJECTORS
Wler_ Elrdtors,

For Conyeying
‘Water and Liquld.
Patent Ollers, Lu-

brientora, ete.

NATHAN MANUFACTURINGC COMPANY,
Send tor catalogue. 92 & 94 Liberty St., New York.

The ‘““ MONITOR.”’
A NEW LIFTING AND NON-
LIFTING INJECTOR.

WITIHHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \\ ood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied

Y R. Bal & (0., Worcester, Mass. Send for Catalogue.

W.JOHNS

ASBRESTOS
LIQUID PAINTS
ROOFINGC.

Fire-proof Building Felt,

Steam Pipe and Boiler Coverings, Steam Pack-
ing, Mill Board, Gaskets, Sheathings,
Fire-proof Coatings, Cement, &c.

DESCRIPTIVE PRICE LIST AND SAMPLES FREE.

H. W. JOHNS M'F'G CO.,

87 Maliden Lane, New York.

170N. 4th 8t., Phila. 45 Franklin 8t., Chicago.
MAGlG LANTEHN ELEGTRIG I.IGHT
stead y,fixed-focus, I

IiME LlGHT MADE EASY'

Cheapest, Safest Best. Send, orrrcsmmmlnr
MAGLC .l AN M AND F, SLIDES
a Specialty. L, 1340 Oheamut St., Phila,

Srientitic Imervican,

wears, the yoke v

the seat in prop¢’

uniform wear o;‘
6@

7
71 John Stree ,

/§°
@ p

Rees. Shook & Co. Pittsburg Pa Ahrens
Gibson & Clark,Cincinnati, Ohi Jamey

Chafer & Becker.Cleveland, Ohlo Weir

Users of Check Valves will please note the advantage these Valves
over all others. The m¢™+important claim is, that as the Jenkins

s

&

o, 1. Marinettelron
A M’f’g Co., Denver, C:

BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE.

0sgess
Disk
"&a_sues around the seat moves away from
\]& e wear of the Disk, thus causing a
§ til said Disk is compietely wornout.
LINS BROS.,
. Send tor Price List “A.” 79 Kilby St., Boston,
093
0, Louisvile,Ky. Weir & Craig, aneapohs. Minn,
, Detroit, Mich. Pond Engineerin St. L 1is, Mo,

) Cow Chisago, 1.
HF ish Brothers,Kansas City, Mo.

[DECEMBER 13, 1884.

COLUMBIA BICYCLES
AND TRICYCLES.

New Illustrated (36 page) Catalogue,
giving full description of these ma-
chines. sent for stamp.

THE POPE M’F’G CO.,
597 WashingtonSt., Boston, Mass.
o — S"ND FOQ

e TELEREMA®, swciiss

A SATISFACTORY. SUBSTITUTE - }" EHUSTO
= FORTHE. TELEPHONE = “>~_>- oJ* Chtjgello I1

Dunham, Carrigan & Co., Sa.n

GE &W MANUFALTUR!:R

or ENGINE LATHES
0M 16r48~SWING
GU TS, PHOTOGRAPHS
AND PRIGES
FURNISHED ON
APPLICATION.

And 8T illustrating
every subjec UBLIC EXHIBITIONS, ete,
A pro uable I)usme.v.w Jor @ man with o small oapital. Also,
Lanterns for Home Amusement. 138 page Catalogue fres,
McAI.LISTER, Mfg. Optician, 49 Nassau St.,N. Y.
for Amateunys.

HOTOGRAPHIO OUTFITS £, eatenye.

Tes: ectacles, Barometers, Thermome-
g:ggc o&es o %hsllp [} ldf’& ‘(l?succéssorsto R.
& J. Beck, Philada Illus. Price List free to any address.

SUPPLY DEPOT

AMATEUR AND
Professional Mechanics.

Foot Lathes, Scroll Saws.
Ca,rvmg, Engravmg and R
usse’ Tools, Chucks, nlls,
ippers, Pliers, Saw klades,
Designs, Fancy Woods, &c,dc.
Shipman anlnes for llght
machinery, J§,1and 2H. P.
Send 15 cents for 128 page Catalogue.
44 price paid for it can be deducted from
first purchase amounting to $2.

‘scnu SAWS J. J. WATROUS, 213 Bacs, 8t
From $2.00 to $25. CINCINNATI, OHIO,

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,
‘W. H. FORBES, W. R. DRIVIBR, THrO. N. VAIL,
President. Treasurer. Gen. Manager.

Alexander Graham lell’s pntent of March 7, 1876,
owned by this company, covers every form of a,pparatui,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undulations
corresponding to the words spoken. and which articuia-
tions produce rimilar articulate sounds at the receiver.
The Commissioner of Patents and the U. 8. Circuit Court.
have decided this to be the true meaning of his elaim;
the validity of the patent hag been sustalned in the Cir-
cuit on final hearingin a contested case,and many in-
Jjunctions and final decrees have been obtained ¢n them.

This company nlso owns and_controls all the other
~Rarines; - Grey

‘tel{i?h%%rps. wl:son a.{niBg& g

(Descriptive catalogues forwarded on apg:)icntion D

Telephones for I'rivate line, Club, and Social systems
can be grocured direetly or through the authorized
agents of the compuny.,

All telepnones obtained except from this company, or
its authorized licensees. are infringements, and the
makers. sellers. and users will be proceeded against.

Information furnished upon applicn,tion.

Address all comniunications to th
AMERICAN BELL l‘El.EPH()NE COMPANY,

95 Milk Street, Boston, Mass.

W ATER.

Cities, Towns, and Manufactories
Supplied by GREEN & SHAW
PATENT TUBE AND GANG WELL SYSTEM.

Wo. D. Audrews & Bro, 233 BI‘03(1W&Y, N Y

Infringers of above patents willbe prosecuted.

THE PAYNE AUTOMATIC ENCINE
Gives more dpower from same amount
water tha any engine

of fuel an

per cent more power than rdated at. Al
engmes warranted. All sizes and styles, 2 to 250 horse
power. Send fmwrlces and catalogue A 4.
YNE &

SONS. ‘i
P. 0. Box 1:207.

lelra, N. Y.
= CARY & MOEN (@

(j'n DESCRIPTION e @

EVER aSTEELSPRINbS NEWYORK O

STEEL WIRE

234 W. 29.ST.

metho%%sgs?géﬁgﬁggg
and general sta’
AMERICAN MAN’F’G CO.

BOX R,” WAYNESBORO, PA. 54

Steel Castings

From X t0 15,000 1b. weight, true to pattern, of unequaled
strength toughness, and durability 20,000 Crank Shafts
and 15,000 Gear Wheels of this stee] now running prove
its superiority over other Steel Castings Send for

circular and reie list.
"HESTER s’l;ol”}FL CASTINGS CO

Library St., Philadelphia. Pa.

Rider's New and Improved
COMPRESSION

Hot Air Pomping Enpine

New and Improved Designs.

) |NTERCHANGEABLE PLAN
ANUFACTURED BY

I)EI.AMATER IRON WORKS,

C. H. DELAMATER & CoO., Proprietors,
No. 16 CORTLANDT ST., NEW YORK, N. Y.
And 40 Dearborn 8treet Chicago, lil.

© 1884 SCIENTIFI

The P+ Selhert Gylinder il Gup Go.,

Manufacturers of Oil
ups for l.ocomotive,
Marvine, and Stationary
l&ngnw Cylinders, under

he Seibert and Gates
&) Patents, with Sight Feed.

TAKE NOTICE.

E The “Sight Feed” is owned
exclusively b{ this Company. See
Ju ’s decision 1n the

Uni ed States Circuit Court, D

trict of Massachustts, Feb. 3, ’82

Al parties, except those ‘auly li-

censed by us, are hereby notified to

desist the use, manufacture, or sale
of infringing Cups. as we shall vig-
orously pursue all infringers.

The Seibert Cy inder Oil Cup Co.
53 Oliver Street, Boston, Mass.

PATENT

OLD ROLLED
SHAFTING.

The fact that this shafting has 6 per cent. greater

strength, a finer finigh, and is truer to gauge, than an
other in use renders it nndoubtedly the most economie:
We are also the sole manufacturers of the CELEBRATED
COLLINS’ PAT.COUPLING, and furnish Pulleys, Hangers,
ete., of the most ap roved st les. Priee list mailed on
appflcation to AUGHLINS, Limited,
Tr, qtreet 24 s.nd 3d Avenues, Plttsbur 3
ke aud Canal Sts., Chicago, 111,
€ atocks of this sna.ftin%m store and for sale by
FULLE.

. oston,
Geo. Place Machinery Agency. 121 Cﬁambers St., N. Y.

A CHRISTMAS GIFT.

ery Christmas we make the
lltﬂe folka a Christmas present.

This year we have something

niceand pretty, To introduce our

goods in every home we will send

toany boy or girl free of charge,

if }ou will send 20c. for postage,

8 Pretty Dolls with beau-

txfui life-like ielmrel, one little,

boy and two girldolis with a com-

plete wardrobe of 32 pieces, dress-

es, hats, cloaks, &c., one elegant

It-bound floral Autograph Al-

bum illustrated with birds, ferns scrolls, &c. 5lovely

Christmas Cards, one pretty Bi ‘Jday Cardanda 50p.
Holiday’ Book. A L BCOC & CO., Centerbrook, Conn,

cOE BRASSMFG ¢

TORR| — CCNN
METALLIC
CopeaTY BLANKS

Pa.

BRASS

0PPER M
N SHEETS MM

\\IIP l‘

ietsch Self—Ventnlntmg Sewer Trap. Highest

award of the American Institute. In operation at
the office of SCIENTIFIO AMERICA

HERMAN lIE'l‘~CH, Flatbush, L. L.

PRINTERS ROLLERS. BE5T,AND

CHEAPEST.
Used in printing the SCIENTIFIC AMERICAN.
D.J.Reilly & Co., 326 Pearl St.,New Y ork City.

HiddenName, Embossed and New Chromo
Cards, name in new type; an Elegant 48page
Gilt bound Floral Autograph Album with
quotations, 12 page Illustrated Premium
and Price List and Agent’s Canvassing OQutfit
alltor 16c. SNOW & CO., Meriden, Conn.

Dialogues, Tableaux, Speakers, ete., for
School, Club, and Parlor. Best out. Cata~
9 logue Hfree. T.S. DENISON, Chicago, Iil.

PLAY

NATIONAL TOOLCO,,

MANUFACTURERS OF

"MACHINISTS TOOLS.
WILLIAMSPORT PA,.
PLANERS A SPECIALTY.

This is the only steam boilerever
devised in strict compliance -vith
the demands of ratural laws. It

gives complete immunity against
explosmns delivers dry steam,
prevenl:sa incrustation and de-
S\ posit on‘thebottom plates, affords
safety with high pressme, and
secures great economy. 'he in

vention is applicable to eve style
of boiler. and can be read ag—
plied, internally or_externally, to
new or old boilers. Licenses grant-
ed on liberal terms to manufac.

turers. Send for descript;
LAWSON NON-E I'LOSIVE BOILER CO.,
155 and 157 Breadway, N.Y.

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Published Weekly, $8.20 2 Year; $1.60 SBix Menthe.

< This unrivaled periodical, now in its fortieth year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attained by any
scientific publication.

Everynumber contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popuar
style a descriptive record of the most novel. interestt
I Th BETERas, XTE, 4 e~

| tures. "It shows the progress of the World in respect to

New Discoveries and Improvements, embracing Machin-
ery, Mechanical Works, Engineering in all branches,

F00T LATHES

best for Amateur, Electrician,
Swing 8x18 ins. Im roved foot, power
slide rest, set over tai stock. ete. Compl
Foot Power Circwar Saw.

NARRAGANSETT MA(‘H[NE CO.,
Send Stamp for Catalogue. Providence, R. I.

GASKILL’S STEAM PUMPS,

AND
GASKILL’S HIGH DUTY PUMPING ENGINES.
Forpublic water supply. Manufactured by
THE HOLLY MFG. CO., Lockport, N. Y.

KORTING UNIVERSAL

N\ \ DOUBLE TUBE. INJECTOB

s FOR BOILER FEEDING.

pell Operated by one handle,

WILL LIFT HOT WATER.

POSITIVE ACTION GUARANTEED UNDER

ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.

WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

Phllada..éztligz Thompson Sts. Ngw York, 109 Liberty

Boston eet.
Augusta, Ga., 1026 Fenwick St. Denver‘ Col., 438 Blake
San Francisco, Cal., 2 Califor- | _Street.

8 t. Chicago. 111, 204 Lake St.

ia Street.

tuo] cal‘riuge,
ete, $85

er day at home. Samples worth $5 free.
$5 to $20 L5 ET sty & Cor Bortiand Maine:

RAY ¢

F[ED WATER

WM. A. EARRIS,
I’rovidence, R. I (I’ark 8t.), 8ixmi walkW

Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, ete. It abounds with fresh and interesting subjects
for discussion, thought, or experiment ; furnishes hun-
dreds of useful suggestions for business. It promotes
Industry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a place in
every Dwelling, Shop, Office, School, or Tibrary. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and profession in life, will derive benefit from & regular
reading of THE. SCIEXTIFIC AMERICAN.

Termsforthe United States and Canada, $3.20a year;
$1.60 six months. Specimen copies free. Remit by
Postal Order or Check.

MUNN & CO., Publishers,
361 Broadway, New York.

Scientific Am';rﬁﬁ Supplement.

THE SCIENTIFIO AMERICAN SUPPLEMENT i8 a sepée
rate and distinct publication from 'THF: SCIENTIFIC AM-
ERICAN, but is uniform therewith in size, every number-
containing sixteen large pages. THE SCIENTIFIC AM=
ERICAN SUPPLIEMENT is published weekly, and includes
a very wide range of contents. It presents the most re-
cent papers by eminent writers in all the principal de-
partments of Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archeeology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Raile
way Engineering, Mining, Ship Building, Marine En-
gineering, Photography, Techhnology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc
A vast amount of fresh and valuable information pere
taining to these and allied subjects is given, the whole
profusely illustrated with engravings.

The most important Engineerihg Works, Mechanismse
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order or check,

MUNN & Co.. 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities 03
the Postal Union.the SCIENTIFIC AMERIOAN isnowsent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Awstria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMFKRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal order or draft to order of

MUNN & CO., 361 Broadway, New York.

Original and Only Builder of the
HARRIS -CORLISS ENGCINE,
With Harris Pat. Improvements, from 10 to 1,000 H. P,
Send for copy Engineer’s and Steam User's

Manuals By J.W, Hill M.E. Price 81.285.

C AMERICAN, INC

PRINTING INKS,

HE *Scientific American » rimed with CHAS,
ENEU JOHNSON & CO. 'S K. Tenthand Lom-
bard Ste. Phila., and 47 Rose St., opp. Duane St., N. Y





