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GRAND CENTRAL DEPOT SIGNAL SYSTEM.

Three great railroads have their termini in the Grand
Central Depot, located on 42d street, in New York city.
An illustration and description of this immense structure
have already appeared in these columns. With the excep-
tion of the interval between 1:10and 3:40 in the morning,
and of fifty minutes at noon, no period of fifteen minutes
elapses in which some train does not depart or arrive via
the Harlem, the Hudson River, or the New York, Hartford
and New Haven road. One hundred and eighteen regular,
and from ten to fifteen extra, trains daily pass, in one direc-
tion or the other over the tracks on the underground road
between 53d street and Harlem bridge, a distance of nearly
four and a half miles. Barely two minutes sometimes in-
tervenes between the
departure of one train
and the incoming of
another, and three
trains often start at Ii | il
intervals of five mi- T
nutes apart.

It is obvious that,
in order to prevent
confusion and acci-
dent, the movements
of each and every one
of these trains, while
traveling between the
points named, must
be governed with ab-
solute certainty. Add
to this thatcrowd af-
ter crowd of passen-
gers must be admitted
from the reception
room to the outgoing
cars at exactly the
proper time, and the
checking of their bag-
gage must be stopped
in time to insure its
despatch by the pro-
per trains; and therea-
der will have formed
some faint idea ot the
perfect system which
must exist for the ma-
nagement of the ma-
chinery of the great
depot and its ap-
proaches. To indi-
cate the salient points
of this system is the
object of the present
article; and in the ac
companying illustra-
tions are represented
such devices pertain-
ing thereto as are in-
teresting, both iu res-
pect to ingenuity of
design and mechani-
cal novelty

The system as a
whole may be divided
into three really distinct though closely interwoven parts:

first, the means whereby trains are received and despatched,
and also the internal operations of the depot controlled; sec-
ond, the electro-magnetic way signals;and third, the novel
interlocking apparatus for switches and crossings. For the
sake of clearness, we shall begin with the first, mentioning
merely results, and leaving the explanation of the same to
consideration in connection with the other two topics.
Located far up on the north wall of the depot, the view
from its broad window extending over the intricate network
of rails into which the various tracks diverge, is a small
cabin, the interior appearance of which the reader has before
him in the largest of the engravings herewith given, Fig. 1.
On the wall hang signal indicators and bells, time tables, and
a huge clock. On the table before the single occupant are a
telegraph instrument, a record book, and three rows of ivory
buttons, twenty in all. This is the despatcher’s office, and
here, by pressing the buttons or manipulating the telegraph
key, he controls the movement of every train going or com-
ing, the buttons, through simple electric bells, governing
everything near and about the depot, the key transmitting
instructions to far-off points. By way of illustration, we
suppose that one irain is to start at 4:30, and that another
will arrive at 4:31 o’clock. It is now just 4:10, the passen-
gers are congregated in the waiting room, the cars are in
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yet attached. . The despatcher touches a button, the sound
of a bell is heard, the heavy doors of the waiting room fly
open, and the passengers crowd upon the cars. Fifteen min-
utes elapse: the operator presses another button, a gongs
strikes in the baggage room, and the checking is stopped.
Belated individuals who wish' to depart by that train must
go minus their baggage. Now the operator watches the
clock closely ; three minutes pass, and then a sharp peal rings
out from a bell close beside him. The minute hand points
to 4:28, and the incoming train has reached 64th street and
is signaling its own approach. The sound continues for half
a minute, then stops; the train is at 55th street. and the fin-
ger of the despatcher at once presses another button. If we

were on the arriving locomotive, we should see a green disk
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CERTRAL DEPOT.-—TRAIN DESPATCHER'S OFFICE.

before us, or at night the flash of a green light, meaning that
everything is ready for the flying switch just outside the
depot, by which the engine is to clear itself from the train,
the cars entering the depot by their own momentum. Now
it is 4:29 ;down goes another button ; a bell on a post beside
the locomotive waiting outside rings for the engineer to back
in and couple on. Hardly ten seconds elapse before a sharp
‘“ting ”’ calls the operator’s attention to the fact that the
pointer arm of the indicator on the wall has swung over
from ‘‘clear” to ‘“ block.” The arriving train is on the
53d street crossing. The clock says 4:30;again a button is
pressed, the doors of the waiting room are slammed shut,
there is a few seconds’ delay for the tardy ones on the plat-
forms to board the cars, and then the train moves slowly out
of the depot. The indicator pointer still shows ‘¢ block,”
and if the outgoing train continues its course a disastrous
meeting on the crossing may result. The despatcher re-
mains passive, however, for he knows that the signal be-
tween that train and the crossing is normally at ‘‘ danger,”
and that the engineer will certainly come to a stop, and wait
until the red disk is turned. The delay is but for a second,
for the indicator bell almost instantly sounds again, the arm
swings over to ‘‘ clear,” and the proper button is immedi-
ately touched. A distant cloud of steam can be seen fora
moment, and the outgoing train is off again. Pressing an-

place ;and the engine, with steam up, is standing outside, not

arriving train now rushes in, its passengers disembark, and
at the sound of the bell from the despatcher, a locomotive
kept for the purpose, couples on and drags the empty cars
out of the depot.

We have accounted for twenty-one minutes, during which
one train has left and one arrived; the reader may imagine
the celerity and certainty of the work when we add that,
within the fifteen minutes which we recently spent in the
despatcher’s cabin, three trains on three different roads were
started and three received, all at different times and without
the slightest confusion.

The electric bells about the depot being of simple and well
known construction, and sounded by the establishing of the
current when the buttons are pressed, need no elucidation;
and therefore the
points remaining
which require expla-
nation are those rela-
tive to the movement
of the flying switch
and danger signals by
the despatcher, and
also as regards the in-
dicator which an-
pounced the passage
of the train over the
crossing. This brings
usto the second branch
of our subject.

The electro-magnet-
ic way signals and
their operations are
represented in Fig. 3.
The signal is a disk
made of metal, painted
red, and inclosing a
| circle of red glass.
| This is supported on
a shaft, shown upright
(it may be horizontal,
or in fact in any posi-.
tion), which, by the
gearing and weight
shown at A, is rotated
through the unwind-
ing of the cord wound
about the barrel of the
larger gear wheel. The
disk may be turned to
present its full face or
only its edge in any
direction, in one case
showing its full color
andsignaling“danger,’
in the other being al-
| most invisible and al-
lowing the aperture of
the frame or box in
which it is placed to
appear empty, mean-
ing the reverse, or
“clear road.”” It is obvi-
ous that, in order to
govern the disk sothat
it must always appear
in one of the two positions—that is, full face or on edge—
mechanism is required which will allow it to be rotated by
the weight exactly one quarter revolution at a time, and no
more nor less. This apparatusis found in the simple electro-
magnetic device shown. Just below the disk, and rigidly
secured to the shaft, are four arms having downward end
projections, B. Also fixed on the shaft and further down
is a cam, carrying beneath it two short vertical pins. The
latter, ag the shaft revolves, strike certain leaf springs,
which will be seen on the circular stage, C, which is located
just above the frame which carries the electro-magnet, D.
The armature, E, of the magnet is hinged at one side, and so
placed that, when not attracted by the magnet, and conse-
quently held outward by a suitable spring, the projections,
B, strike against it as shown in the engraving, so holding
the disk stationary. The construction is such, however, that
when the circuit is closed by any means, through one of the
springs on the circular stage, C, and the pin on the cam of
the disk shaft, then the magnet will become active, the
armature be drawn in, and the projection freed, when of
course the action of the weight will revolve the disk. But
as the latter revolves, the pin on the cam will pass clear of
the spring on the stage; the current will then be broken, and
the armature will fly back in time to intercept the next pro-
jection, B, preventing further movement of the disk, which

other button, the operator restores the danger signal. The
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THE ORIGIN OF LIFE.

Whether the line of experimental investigation adopted
by Bastian and other students of spontaneous generation
will ever lead to a convincing demonstration of the origin
of 1ife de novo is very coubtful. However fine the appara-
tus employed, however exacting the precautions against the
8lip ping in of germs from without or their escape from de-
struction within, the ingenuity of the opponents of the
theory will always be able to discover a possible broken link
in the chain of evidence.

Like many another point of scientific controversy, this, we
suspect, will be flanked rather thancarried by direct assault.
As in the case of magic and witchcraft—belief in which died
a natural death in the minds of intelligent people, superseded
by more rational views of man and Nature, but never logi-
cally demolished—so, we are inclined to think, the mystery
of life’s beginuing will undergo a natural solution.

Those who hold to the dogma of ‘“ no life without antece-
dent life’’ are compelled to assume, at some point in the his-
tory of the Universe, the occurrence of nothing less than a
miracle—that is to say, a phenomenon unknown to Science,
and logically unsupposable from a truly scientific point of
view.

Life must have begun somewhere, once at least. If it was
not & natural product of material conditions, its beginning
must have marked a positive breach in that causal connection
of events without which Seience would be impossible. The
weight of all experience is against assumption of such a
breach of centinuity: in other words, against a miraculous
origin of life. On the other hand the weight of experience
is equally against the assumption of a material condition ab-
solutely unique in character. If life arose once in conse-
quence of material conditions, Science affords no justification
for the assertion that such conditions may not be repeated,
possibly in our laboratories.

This is substantially the position taken by Mr. Proctor in
thelatest expressions of his views, and by Professor Tyndall
in his latest discussion of matter and life; and such appears
to be the growing conviction of those of the present genera-
tion of scientists most pervaded by tha spirit of scientific
progress. Says Professor Tyndall: ‘‘The conclusion of
Science which recognizes unbroken casual connection be-
tween the past and the present would undoubtedly be that
the molten earth contained within it elements of life, which

Jcientific dmerican.

grouped themselves into their present forms as the planet

cooled.” The context shows that by ‘‘ elements of life,” Pro-
fessor Tyndall does not mean entities but possibilities of mole-
cular condition by which the phenomena of life were to be
evolved in the natural course of events, not by the miracu-
lous addition of a new force but by means of the forces
already in play.

““The difficulty and reluctance encountered by this con-
ception,” he continues, ‘ arise solely from the fact that the
theologic conception obtained a prior footing in the human
mind. Did the latter depend upon reasoning alone, it could
not hold its ground for an hour against its rival. * # *
Were not man’s origin implicated, we should accept without
a murmur the derivation of animal and vegetable life from
what we call inorganic nature. The conclusion of pure in-
tellect points this way and no other.”

Admitting the natural origin of life, the question arises:
When did life begin?

One branch of the evolution school delights to trace the
existing forms of life back to some primodial germ: through
changing conditions, the tendency of living things to vary
from generation to generation, the survival of the fittest,
etc., the one hag become many. But there is from this
point of view no satisfactory accounting for the persistence
of so many primitive forms, or for the present preponder-
ance of undeveloped forms. Nor is there any sufficient rea-
son given forassuming that life began once, and once only,
in the distant past.

A more logical position is occupied by those who favor the
hypothesis that the material conditions: under which life
originates are common conditions; consequently that the low
forms of life which swarm in the waters of today are low
because of their recentness. If they resemble long past
fessil forms, they do so from some natural law of evolution,
rather than in consequence of direct descent. From this
point of view there may be no cloger kinship between hu-

3 | manity and existing brutes than arises fcom a common rela-
0 | tionship to Mother Earth.

Man may be cousin to the ape;
but that does not necessarily follow from the theory of evo-
lution, as the Science of the future will regard it.

HEAVY LO0S3 FROM LIGHTNING ROD IGNORANCE,

On the 6th of September last the large woolen mill of
was struck by light-
ning and consumed, with a loss of $100,000; 130 persons
were thrown out of employment. The mill was 45 feet
wide, 106 feet long, 4 stories high. It had a flat, gravel-
covered roof, and around the eaves ran a % inch iron light.
ning rod with vertical points every four feet. From the
eaves rod six branch rods extended to the ground, five of
which terminated at a depth of three feet below the sur-
face, and the other was carried thirty feet underground to
the bank of a pond. These particulars have been mostly
furnished to us by the proprietor of the mill. The Boston
Commerciol Bulletin states that the insurance underwriters
regarded the mill as particularly well protected against light.
ning, as there was upon it an unusual array of rods, which
had been overhauled and put in good order during the year.
Yet the mill was struck, the flames flashing instantaneously
through the spinning rcom. The Bulletin thinks that the
loss of this mill shows what value there is in lightning rods.
The insurance companies had to pay $84,000 in settlement.

The principal comment we have to offer is that the burn-
ing of the Cavendish mill was a glaring example of the re-
sults of lightning rod ignorance. It would be difficult to
find a more sagacious or enterprising body of business men
than are the presidents, directors, secretaries, inspectors, and
agents of our fire insurance companies. It would naturally
be supposed that, in a matter which so directly affects their
pecuniary interests as fire logses from lightning, they would
take great pains to acquire knowledge concerning the means
of safety, and promulgate the strictest requirements among
insurers. But they appear to be lacking in this respect, al-
though year after year the records of annual losses of mil-
lions in property, by fire caused by lightning, are forced
upon their attention, and large sums of money in damages
are drawn from their coffers. By consulting the naval re-
cords they may easily satisfythemselves that, while former-
ly the losses of ships andlives by lightning were enormous,
the losses immediately ceased when rods were introduced
upon vessels; and at the present day we seldom or never
hear of a serious injury to or loss of life from lightning,
upon a properly rodded ship. The same appliance that pro-
tects a wooden vessel at sea will protect a wooden building
on land, and we will here briefly describe this appliance,
though in doing so we only repeat what we have oftentimes
published.

In general terms, a ship’s lightning rod consists of a rope
or rod of copper or iron wire, lashed to the rigging and ex-
tended from the sky pole down so as to connect at any
suitable place with the copper bottom, which is in contact
with the sea. The rod thus has for its terminal a very large
surface of conducting material, larger in fact than the deck
surface of the vessel, and the lightning passes off harm-
lessly.

The golden rule_ of safety for rodded buildings is analo-
gous to the above. The rod must have for its terminal o
very large surface of conducting material, placed. underground
in contact with the earth. Without such a terminal, no rod
can be considered safe.

How large should be the conducting surface of the termi-
nal, and of what materials made? The area of conducting
surface necessary to ensure safety varies with the nature of
the soil. 1f the ground is always moist, a smaller extent of
conducting surface for the bottom of the rod will be safer
than if the soil is generally dry.
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To meet the contingency of a very dry soil at the driest
geason of the year, the electrician, Mr. David Brooks, of
Philadelphias, recommends that the rod have forits terminal
a conducting surface, placed underground, equal in area to
that of the roof of the building; if this rule errs, it is prob-
ably onthe side of safety.

Applying the Brooks rule to the Cavendish mill, the rods
should have had for their terminals, underground, 4,770
square feet of conducting material, in contact with the
earth, instead of which they only had the beggarly amount
of less than thirteen square feet. No wonder that the build-
ing was struck.

Of what material should the terminals of lightning rods
be composed? Iron or copper plates or pipes are the best
material. In all cases where there are underground water
pipes, the rods should connect with them. If these are of
any considerable extent, nothing more is required. Incases
where metal terminals cannot be provided, then good char-
coal may be used in quantity sufficient to furnish the required
extent of conducting surface. This substance ranks nextto
the metals in conductivity. It may be placed in a trench
leading away from the building, with the rod extended along
the center. Full particulars concerning lightning rods, the
electrical laws concerning them, the electrician’s tests for
safety, and the best methods for their construction have been
given, many timesover, in our back numbers; but we pro-
pose to continue the subject from time to time so long as
may be necessary. We are confident that,if the insurance
companies were each to spend seven dollars and place the
SCIENTIFi¢ AMERICAN and SCIENTIFIC AMERICAN SUPPLE-
MENT on file in their respective offices during the year 1876,
they would derive many most valuable suggestions from our
pages, not only concerning the means of safety from light-
ning, but the prevention of fires of every description: sug-
gestions which, if required to be carried into practice by in-
surers, would save large sums of money to the companies.

e e+ G——
LIGHT IN COAL MINES,

Two or three years ago the SCIENTIFIC AMERICAN sug-
gested a plan of lighting coal mines from without, so as to
do away with miners’ lamps, and therebyavoid the explo-
sions of fire damp inseparable from their use. The terrible
explosion which occurred on December 6 in a Yorkshire col-
liery, a colliery said to be worked entirely wich safety lamps
under very rigid discipline, gives fatal emphasis to the de-
mand for a different mode of illuminating such works.

The experiments described in this paper (page 129, volume
XXXI.) amply demonstrate the unsafety of safety lamps in
places where blasting is practised, the sound wave generated
by ablast driving the flame through the wire mesh of the lamp
and firing the explosive air without. However perfect the
lamp may be, however carefully managed, the protection -it
affords is only partial ; and explosions are liable to occur so
long as they are employed. The safety of the miners de-
mands, therefore, the exclusion of all illuminating flames,
wherever fire damp is liable to exist, and the lighting of the
mines by luminous radiations incapable of exploding fire-
damp.

This could be accomplished very easily, we believe, by the

generation of the light without the mine (or else at the foo$
of aventilating shaft), and its conveyance through tubes to
the points requiring illumination. Beams of concentrated
light could be sent to any distance through pipes having re-
flectors suitably placed at bends and angles, or without re-
flectors, provided the interior of the pipes were smooth and
bright. The cost of such lighting would probably be less
than the cost of lamps, and the degree of illumination might
easily be such as to flood the mine with the brilliancy of day-
light.
Another substitute for treacherous safety lamps might be
found in electricity, the lanterns being clesed so as to make
it impossible for explosions to occur. If the insulation of
the conducting wires should prove a serious obstacle, it is
quite possible that Mr. Edison’s “ etheric force” would do
the work as well without insulation.

THE DISCOVERY OF ANOTHER FORM OF ELECTRICITY.

Several years ago, it was accidentally discovered that,
when the contact of an electric current which magnetized a
large electro-magnet was broken very near one of the poles
of the electro-magnet, the spark was so much increased in
intensity as to produce a powerfal snap, like that of a small
pistol; while the breaking of the contact at a distance from
the electro-magnet produced by no means such effect. The
next thing observed was the drawing of sparks from the
iron electro-magnet, or from its armature; but neither of
these phenomena led any investigator to search out their ori-
gin, or to try to find what further results of the same class
could be obtained.

This appears to have been done at last by Mr. Edison, of
Newark, well known cmong electricians for several valuable
inventions relating to electric telegraphy. He investigated
the nature of the spark which could be obtained from the
iron core of the electro-magnet, which, according to his
statement, recently published, does not manifest the ordinary
properties of electricity. The galvanometer is unmoved,
the delicate gold leaf electrometer exhibits no signs of de-
flection, a Leyden jar is not charged by it, etc. But we con-
sider the conclusion that this manifestation shows the exis-
tence of a new force, to be rather hasty.

It is well known that static electricity, which will produce
a shock, will not move the galvanometer, and that the cur-
rent of alarge element of a voltaic battery will neither move
a gold leaf electrometer, charge a Lieyden jar, nor produce &

shock Therefore to say that the phenomena observed at
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test new ‘‘ principles, until now buried in the depths of hu-
man ignorance,” as some of the reporters of the daily papers
have done, is, to say the least, rather premature.

We will here call attention to the fact that at present three-

principal forms of electricity are known, and they vary so
much in their nature that formerly some investigators in-
clined to consider them as separate forcesor fluids. First we
have the so-called static electricity, possessing great tension;
it is developed on a small scale by friction, and on a large
scale by evaporation and induction, as manifested in thun-
der storms.For this form of electricity, not only all kinds
of metals, but water and the human body are good conduc.
tors, even the dry skin of the hands forming no obstacle-
Secondly, we have the voluaic or galvanic electricity, origin-
ated by chemical action, and developed in our galvanic bat-
teries. For this form of electricity, only some metals are
good conductors, others poorer, while water and the human
body are bad conductors; its effects on the latter cannot be
studied without wetting the skin, as the dry skin is a non-
conductor of it. This form of electricity is used for tele-
graphy, while, asis well known, the static electricity (as ob-
tained by friction) is not so useful for this purpose, its
great tension causing it to escape too easily. Thirdly, we
have the thermo-electricity, discovered in 1820, by Seebeck
in Berlin,which differs as much from the galvanic electricity
as the latter does from static electricity. For this thermo-
electricity, water or the human body is an absolute non-con-
ductor, and a thin metallic wire is but a poor conducior; so
that it can scarcely pass through the whole length of the coil
of a common galvanometer, and does not act on this instru-
ment,but is powerfully indicated by one made with very thick
and short wire, even if the galvanometer consists of one sin-
gle, heavy, and uninsulated wire,in a coil of one turn or only
half a turn.

Now-it appears to us that the form of electricity discov-
ered by Mr. Edison, may be:

1. A fourth kind of electricity, requiring as little or less
insulation than the thermo-electricity of Seebeck. It is said
to pass over the ordinary gas pipe, and can equally well be
drawn from several of the chandeliers in a house, or ever in
other houses, if one of them is ccnnected with the source of
the new electricity.

2. It may consist of a continually reversing current of induc-
tive electricity of a form in qualisy between the static and gal-
vanic kinds. This appears the more probable as its source
is said to be a vibrating armature,in which of course there
are continuous interruptions, the induced currents formed
by the interruptions running in an opposite direction from
those formed at the making of the contacts,as is well known
by all electricians. Such continually reversing currents of
course cannot act on the galvanometer,gold leaf electroscope,
or Leyden jar, as their rapid reversion neutralizes all possi-
ble charge, the only masnifestation being the sparks. of
which, however, the rapidity of the succession causes an
abundance, little affected by imperfection or even absence of
insulation.

At the same time, this would explain why one end of a
long wire, bent over the other end connected with the elec-
tric generator, will produce a spark. Electricity is present
in such abundance that branch currents are easily supplied ;
while at the same time the two polarities are continually and
so perfectly balanced as to exactly counteract one another,
50 as to be unable to charge any conductor, or to manifest
the 1esults of such charge, as in an electroscope, orto estab-
lish a polar current and manifest its results, as with a gal-
vanometer. It is undoubtedly a manifestation of electricity ;
and being neither positive nor negative,asisthe case with all
the forms of electricity thus far known, it might be called
nentral electricity.

The sparks investigated by Dr. Reiss, the well known
(German electrician, and called by him weak sparks, have
polarity, being either positive or negative; and although
they bave certain resemblances to the electricity obtained by
the method of Mr. Edison, they appear to be of a different
nature, having a very different origin.

The most remarkable feature of this new form of elec-
tricity, which proves its perfect neutrality, is that it has no
apparent effect on the human body, and none on even that
most delicate of all electric tests, the properly prepared
frog’s leg, unless an exceedingly strong galvanic current is
used around the magnet.

Two New Street Engines.

A new traction engine for street usage has recently been
tested in Brussels, Belgium, with satisfactory results. -Ex.
teriorly it resembles an ordinary street car, with the excep-
tion of the chimney which projects through the roof. The
body is placed quite low,and the wheels, which run on
rails, are concealed to within a short distance from the
ground. The boiler is tubular and inexplosible, and is heated
by coke. The engine is one of the Brotherhood three-cylinder
pattern. The exhaustis condensed in a tubular condenser,
and the boiler is fed by a separate steam pump. The ma-
chine traveled without smoke or escape of steam, made no
more noise than an ordinary horse omnibus, and turned
sharp curves very easily. Another engine has been intro-
duced in Parig; but instead of running on a tramway like
the ahove, it is a kind of omnibus or steam carriage. It ac-
commodates 1R passengers and weighs about 5 tuns. A
vertical engine supplies the motive power and occupies a
space in the rear of but 89 inches high by 31 inches broad.
A Giffard injector forces in the feed water, which is taken
from the gutters or any other convenient source. The ma-
chine will travel ,at the rate of 9 miles per hour. About
-3 horse power is utilized, requiring 600 quarts of water,
and 110 1bs. of coal per hour,
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THE NEW PHASE OF ELECTRIC FORCE.

In our number for last week, we called attention to what
we at first supposed to be a similarity between the prior ex-
periments of Professor Reiss and those of Mr. Edison. A fur-
ther examination of the Reiss reports satisfies us’ that the
results obtained by Mr. Edison are novel, and have little or
nothing in common with those of Professor Reiss.

We have had an opportunity of closely examining the ap-
paratus by which Mr. Edison and his assistants obtained the
evidences of the supposed new kind of electricity which has
lately elicited so much inquiry and speculation, and we pre-
sent herewith three diagrams of some of the apparatus used
by Mr. Edison during his experiments.

The first recognition of the distinctive character of the
spark occurred on the evening of November 22. Mr. Edison
and his assistants, as we have already stated, were experi-
menting with a vibrator magnet, consisting of a bar of
Stubb's steel, fastened at one end and made to vibrate by
means of a magnet, when they noticed a spark coming from
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nection, which would drain the wire of induced electricity,
if there were any—bright sparks are visible between thc
graphite points in response to the motion of the telegraphie
key.

Standing on an insulated stool, the experimenters draw
sparks from the following arrangement (Fig. 3), in which @ is
the end of the vibrator (which, as well as the battery, is insu-
lated): A, a secondary battery; B, a 200 ohm coil ot copper
wire; C is a block of iron, and D, a condenser, all well insu-
lated except A, which is of glass, and stands on the table.

In another experiment a glass rod, four feet long, with a
piece of carbon fixed to oneend, was well rubbed with a silk
handkerchief overa hot stove, and the carbon point presented
to the apparatus, the other end of the rod beirg held in the
hand with the handkerchief: sparks were drawn, yet the
galvanometer chemical paper, the sense of shock in the
tongue, and a delicate gold leaf electroscope were not in the
least affected by the mysterious current.

Tested in whatever way the experimenters have been able

|
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MR. EDISON'S APPARATUS, EXHIBITING THE NEW PHASE OF ELECTRIC FORCE.—Fig. 2.

the core of the magnet. They had often noticed the same
phenomenon in connection with telegraphic relays, in stock
printers when there were iron filings between the armature
and the core, and in the new electric pen, and had always
supposed it to be due to inductive electricity. On this occasion
the spark was so bright that they suspected something more
than induction. On testing the apparatus they found that,
by touching any portion of the vibrator or magnet with a
piece of metal, they got the spark. They then connected a
wire to the end of the vibrating rod (the wire leadirg no-
where), and got a spark by touching the wire with a piece
of iron. Still more remarkable, a spark was got on turning
the wire back upon itself and touching any part of the wire
with its free end. The end of the vibrating rod was then
connected by means of the wire to a gas pipe overhead,
whereupon a spark could bedrawn from any part of the gas
pipes in the room, and subsequently it was found that the
spark could be drawn from any part of the whole system of
c.ty gas pipes. The vibrator ard battery were next placed

C—j@;w' i) I&x

on insulated stands, and the wire, connected with z, Fig. 1,
was carried over to the stove, about 20 feet distant. On rub-
bing the end of the wire against the stove, splendid sparks
were observed. With the wire permanently connected with
the stove, sparks could be drawn from any part of the stove
with a piece of metal held in the hand. Again, while the
vibrator was in action, a block of iron was placed near =z,
but not touching the bar, nor connected with it in any way
except by the wood of the base through the table, and sparks
could be drawn from the iron.

These and other experiments which we have had the plea-
sure of witnessing show conclusively that the new force is
not amenable to the laws of voltaic or static electricity.

An experiment made with the apparatus figured in thelarge
engraving (Fig. 2) will satisfy any electrician that the force
in action is not induced electricity. All the parts are insu-
lated except the gas fixture. A is the battery; B, a common
telegraphic key ; C, an electro-magnet; D, a bar of cadmium
(or other metal, cadmium being the best) supported by an

insulated stand ; I is a mirror galvanometer ; I, the gas pipe;
@, & dark box enclosing pencilg with graplite points (common
lead pencils). The unknown current passes from the bar of
cadmium through the galvanometer, without causing the
slightest deflection, and—notwithstanding the gas pipe con-

to devise, the new current refuses to obey any of the estab-
lished laws of electricity further than that it traverses metallic
conductors, manifests itself as light. and can be controlled by
making and breaking connection. Among its observed pe-
culiarities may be noticed its lack of polarity, indifference to
the earth (and consequently its capability of transmission
through uninsulated wires), its power of producing action
when turned back upon itself, its independence of electric
non-conductors, and seeming lack of mechanical and physio-
logical effect.
" Mr. Edison has proposed the name ¢ etheric force.”

Since the above was put in type, Mr. Edison has sent us
a variety of additional particulars pertaining to his new and
interesting discovery, which we shall give to our readers in
our next number.

TIMELY SUGGESTIONS.

T

Every Employer should present his workmen and appren-
tices with a subscription to the SCIENTIFIC AMERICAN for the
coming year.

e

Every Mechanic and Artisan whose employer does not
take the SCTENTIFIC AMERICANshould solicit him to subscribe
for 1876,

Now is the time for old subscribers, whose subscriptions
expire with the year, to renew.

Now is the time for new subscribers to send $3.20 and com-
mence with the new year.

Now is the time for forming clubs for the new year.

It will pay any one to invest $3.20 for himself, his sons, or
his workmen, for one year’s suhscription to the SCTENTIFIC
AMERICAN.

It is easy for any one to get ten subscribers at $2.70 each,
and for hig trouble obtain the splendid large steel plate en-
graving, “ Men of Progress,” worth $10.

1t is easy for any old subscriber to get a new one to join
in taking the paper.

It is no more trouble to remit $6.40 for two subscribers
than $3.20 for one. The sender gets a copy of SCIENCE RE-
CORD, or of WRINKLES AND REuCIPES, as he may prefer, for
his trouble.

If any mechanic whom you ask to subseribe says he can
not atford it, tell him he cannot afford not to.

If any one wishes specimens of the paper to examine be-
fore subscribing, tell him to write to the publishers, and en-
close 10 cents, and it will be sent to him by return mail.

If handsome name lists and prospectuses are wanted to
assist in obtaining suhscribers, send to the puhlishers of this
paper.

Binding.—-Subﬁcribers wishing their volumes of the Sci
ENTIFIC AMERICAN bound can have them neatly done at thig
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(Continued from first page.)

will thus have completed exactly one quarter revolution,
changing for a given location from an edge view to full
face, or vtce versd. 'The reader has doubtless ere this divined
that the despatcher, in raising a danger signal to release the
outgoing train, or in setting the flying switch signal, simply
pressed a button which established an electric current, and
thus charged the disks as was necessary. From the fore-
going also it will be obvious how this signal is worked on
the block plan from two different points. As soon, for ex-
ample, as a train passes a given location, an operator there

posted, by the means described, sets the danger signal.
‘When the train reaches another point a safe distance away,
it may itself, by pressing on a simple and delicate circuit
closer, arranged, as shown in Fig. 4, under the rails, again
establish the current, which will free the disk arm a second
time and turn the disk to safety for following trains. Or, as
it is easy to see, by the use of two circuit closers properiy
disposed. the train might set its own danger signal and then
reverse it when a suitable distance has been traversed.

But it is not enough that the signals should be set. The
people in charge of them must also be infallibly informed of
that fact, as well as of any failure in the working. For this
purpose the tell-tale shown in Fig. 2 isused. This is the
machine which announced that the incoming train, in one
example, was coming over the 53d street crossing; or more
properly, it first showed that a block signal had there been
set and afterwards reversed; for through that signal it was
operated, as we now proceed to show.

By examining the circular stage, C, in Fig. 3, a pair of
springs at the left hand side, placed so as to overlap, will
be noticed. There are two pairs of these springs, arranged
diametrically opposite to each other on the circle, and hence
between the two similarly disposed single springs, through
which the circuit, as before explained, is established. The
members of each pair of springs overlap without touching,
but are brought in contact by one of the pins on the cam ou

the disk shaft, during the revolution of the latter. Without
entering into further detail, we may state that this contact
must necessarily be caused with one or the other pair of
springs whenever the disk changes position, and the effect
of such contact is to send a current to the eleciro-magnet in
the indicator, Fig. 2. The armature of this magnet is con-
nected with the index clapper, and the general construction
is such that, whenever the magnet is excited, the clapper will
be thrown over to a position opposite to that in which it hap-
pens to be. The relation between indicator and signal is so
adjusted that whenever the signal shows “ danger,” the
clapper, which has a weighted extremity to aid its motion
and to strike a gong at each end of its course, and so to give
warning, swings over to *‘ block ;” when the signal is reversed
the arm swings back to “ clear.” During its travel it strikes
a suspended ball, and this, vibrating, shows to ano perator,
svho may have several indicators before him, which one has
just become reversed. By this arrangement, it will be evi-
dent that when the signal moves the indicator must show it,
and obce versd ; so that the operator always hasaccurate know-
ledge of the state of the sections of line under his charge,
no matter how far distant from him, or how widely sepa-
rated the same may be. There are many ingenious points
about the system, which lack of space forbids our describ-
ing. We may mention, however,the device partially shown

at F, in Fig. 8, which consists of the winding stem for the
signal weight, and also other mechanism, which compels the
turning of the stem and the consequent winding of the cord,
before the door of the case in which the signal is contained
can be unlocked to admit of the insertion of the lamp at
night. Another ingenious device is that used for draw-
bridges, which consists of a lock on the crank, which with-
draws the locking pin of the bridge. It isimpossible to do
this until a button is pressed, which sets a danger signal for
approaching trains, nor can that signal be reversed or tam-
pered with until the bridge is again securely locked in place.

One of the most important localities where that system is
necessary is at the crossing of several tracks, similar to that
at 53d street; and here also is used the new switch appar-
atus, which forms the third and last portion of our subject.
Fig. 5 shows the interior of the switch house with the
working levers. Each leveris connected to a weighted arm,
A, Fig. 6, and also, by suitable interposing connections,
through the rod, B, to the locks, the signals, or switches. At-
tached to the shank of the lever, at C, are jointed rods, which
are secured to a series of square shafts, D, Fig. 7. Just
above the shafts are the locking plates, E. These are flat
iron plates hung in journals at eachend. In the edge of
each are notches, which hold the levers and prevent them
from moving from the ends of the slots in which they work
when the latches lay flat, as shown. If, however, a latch be
tipped by pressing on a foot piece in front of the lever, the
rod of which bears against the point, F, Fig. 7, the lever
will be freed from the notch. The interlocking arrangement
is found in cams on the square shafts, D. These are so dis-
posed as to be immediately under the edge of the latch
plates. When a shaft is so turned that the cam presses on
the plate from below up, then, obviously, the plate cannot
be tipped by the foot piece, nor the lever disengaged; so
that the latter is thus securely locked. It is impossible to
set a signal at safety if the switch points are not properly
placed and locked, nor can the latter be altered after the sig-
nal is set. Any combination of interlocking is possible: in
other words, any lever can be made to lock any other lever,
so that it becomes a simple problem to adjust the apparatus
in conformity with the number of track requirements at
any particular situation. The lock for the rails consists of
a hollow cast iron sleeper placed under the ends of the
switch rails, and having other two crescent-shaped pivot-
ed latches connected by a rod. By moving the latter, the
points of the latches ure lowered beyond the bottom of the

rails, so that the same can be moved sideways, or raised so
as to prevent any similar motion. The construction is such
that, unless the rails are properly placed, it is impossible to
raise the latch, which thus offers an additional means of
safety. Taken as a whole, the ingenuity, simplicity, and
utility of this perfect system of communication, and the
contrivances invented to accomplish it, are truly wonder-
ful. The mechanical appliances are the joint inventions of
Mr. J. M. Toucey, the General Superintendent, and Mr. Wil-
liam Buchanan, Superintendent of Machinery, of the Hudson
River Railroad.

The electromagnetic signals are the invention of Mr.
Daniel Rousseau of this city, and arethe subjects of several
very recent patents. The depot arrangements are the re-
sults of the combined skill of Superintendent Toucey and
Depot Master Franklin. To all the above named gentlemen
w e are indebted for much courtesy in facilitating our obtain-
ing the interesting facts here presented.

ACIDEMETRY APPLIED TO THE TESTING OF VINEGAR.

In order to determins the value of a vinegar,it is necessary
to discover in what proportion acetic acid is present and to
assure oneself that no foreign mineral acids are contained.
The chemist executes these various operations with acidi-
metricliquors, reagents, and apparatus; but there has been
for some time needed a simple and practical process availa-
ble to those who may not have at their command the re-
sources of a laboratory. MM. Reveil and Salleron have re-
cently devised an acidimeter, the use of which is illustrated
in the annexed engravings (taken from La Nature),and which
can be readily understood and the directions for its manu-
facture and employment followed.

The necessary apparatus consists, first, in a tube of glass
closed at one end as shown in Fig. 1;near said extremity,
at the zero mark, the word ¢ vinegar ” is inscribed to in-
dicate the amount of vinegar to be employed. Above
the zero, the tube is divided off,and the divisions are marked
1, 2, 3, etc., so as to show the richness in acid,as will be de-
scribed below. Second, there is asmall sponge attached to
a whalebone to be used to clean the tube after each ex-
periment. Third, a pipette (Fig. 2), is marked to show a
quantity of 0°25 cubic inch of liquid, so that the amount
of vinegar for each test can be accurately measured. Lastly
a flask of liquor, used as a standard acidimetric reagent, is
added.

the thumb stopping the opening. More of the test liquid is

added, the mixture a second time shaken, and so on until
the fluid in the tube becomes of the color of the red
outer skin of an onion. The graduation on the tube, cor-
responding to the level of the liquid, is then read off, and
this shows the centesimal proportion of acetic acid contained
in the vinegar.

The reaction can easily be followed. The acidimetric
liquor,prepared in advance,is a solution of borax and caustic
soda. The proportion of these ingredients is calculated to
correspond to a certain quantity of crystalizable acetic acid.
The liquor is colored blue by litmus, and indicates by its
change to violet red the moment when the saturation of the
acid by the base is effected.

Vinegars are sometimes adulterated with sulphuric and
other mineral acids, which may be detected as follows: The
vinegar to be tested is boiled with a few fragments of starch.

Fig. 1.

Itis then cooled, diluted, and a few drops of iodine tincture

dropped in. Wich pure vinegar, the blue color of iodide of
starch should show itself ; if no coloration ensues, a foreign
mineral acid is present. Wine vinegars are frequently falsi-
fied with wood vinegars (pyroligneous acid): this last pro-
duct almost invariably contains small quantities of sulphate
of soda, the presence of which may be detected by the addi-
tion of chloride of barium, which yields a white precipitate,
sulphateof baryta.

KING’'S IMPROVED SUPPORT FOR PRINTERS’ GALLEYS.

The annexed engraving represents a simple little device
designed to support a printer’s galley when the same rests
upon the case, during the process of making corrections in
the type or during the transfer thereinto of type from the
stick. Ordinarily the galley is rested against the ledge of
the case or else placed diagonally across the latter, thus
covering several letter boxes and necessitating its being
moved whenever the types contained in such receptacles are
required. The present device sustains the galley in such a
position that none of the boxes are wholly closed, so that
access into any one of them may easily be had.

As shown in the engraving, it consists simply of a meta
casting, forming a straight grooved piece between two pa-
rallel pieces, disposed at the ends and at right angles there-
to. The groove in the central portion and notches in the
cross pieces fit over the transverse partitions of the case,
and the galley rests against one crosspiece while the other
presses against the longitudinal partition or edge. The in
vention is a handy convenience for compositors.

Patent now pending through the Scientific American Pa
tent Agency. For further particulars address Messrs. John-
son & King, 100 11th street, Brooklyn (E. D), N. Y.

One fourth of an inch of vinegar is taken into the pipette
and retained therein by the finger,as shown in Fig. 2. This
is allowed to flow into the graduated tube and the acidime-

tric liquid, colored blue,is slowly poured in. The fluid soon
becomes red when the tubeis agitated by being turned over,
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TEE hydraulic ram is especially useful where there is a
small stream of water and only a slight fall. A fall of two
feet, and a flow of 1} cubic feet of water—92§ 1bs.—per mi-
nute, will deliver 0:010 of a cubic foot of water per minute
at a hight of 38 feet.
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NEW DOUBLE SHAPING MACHINE.

Messrs. R. Fernau & Co., of Vienna, Austria, have re-
cently putin market a double-acting shaping machine, of
which the specialty consists in the arrangement of the feed
motion, which will be understood by reference to the per-
spective sketch and the detail. The boss of the driving
pinionis extended, and has a curved slot formed in it, which
imparts an oscillating motion to a lever; this motion is
transferred to a horizontal shaft, through which it is con-
veyed to thetool holder. On the front end of this shaft is
a cast iron cap, which serves as a lever and also as a cover.
In a slot in the cover (see Fig. 2) is placed a bolt, which can
be moved up or down at will,
the end of the bolt project-
ing, as shown in Figs. 1and
2, into a triangular opening
in the piece within the cap,
so that the oscillating move
ment of the cap gives great-
er or less motion to the piece
above mentioned, which car-
ries at the upper end a pawl
and ratchet driving a toothed
wheel, that in its turn con.
veys motion to & worm and
wheel. The spindle of the
latter carries a horizontal
pinion gearing into a rack,
and gives motion to the
wheel.

Skilled Labor,

The richest mines of
wealth of a nation are its
workshops, its factories, and
its farms, filled with men of
highly trained and skilled
labor, it being a universal
law that the world’s great
prizes go to the best. This
is not simply an abstract
question, but one affecting
us all in our prosperity and
success every day and every hour of the day, and every day
in the year. France, Switzerland, Prussia, and Germany
have laid us, and are laying us, every year under contribu-
tions of millions of dollars for very superior workmanship,
taste. and skill. Their silks, their laces, their cloths, their
china and porcelain, their bronzes, their fabrics in metal
and wood, and their objects of vertu and art could belargely
produced in this country if we had developed and educated
our artisans and mechanics up to the same perfection in
workmanship that they have in those countries.

Their mode of thorough instruction in their workshops
and manufacturing establishments produces men of the
highest order of training, ability, and skill. If we take, as
an example, the small State of Wurtemburg, in Germany,
with a population of 1,778,000, we find that they have forty-
nine industrial and technical schools for the training of boys
and educating them in all the industrial arts. In these
schools there is a mercantile and commercial course, and one
for the application of chemistry to the chemical arts and
manufactures, where there are fifty-one professors and
teachers of chemical and physical mineral-
ogy, modeling rooms, mechanical work-
shops, rooms for drawing, botanical garden,
and astronomical observatory. There are
other schools for building instruction and
tradesmen, where builders are trained for
masters and constructors of public works,
etc., and plasterers, carpenters, grainers,
painters, smiths,etc., are educated for fore
men and masters; and the schools are
crowded with those for whom they were
intended, while the graduates are eagerly
sovght everywhere on the Continent for
their superior excellence.

There are also schools for education in
all agricultural pursuits, in which practice
is combined with theory, they having under
their care four hundred square miles of ter-
ritory. These schools are largely attended,
for in one year 12,040 persons, in 523
piaces, were getting a thorough, complete,
and practical agricultural education. Con-
nected with these schools are institutions
for practical training in anatomy, physiol-
ogy, and diseases of animals; and a smithy
is attached, in which 4,000 animals were
shod per year.

The result of this discipline is shown in the superior skill
of the workmen, the excellence of all their works in the arts
and sciences, and the harmony existing among them. A
thorough acquaintance with a particular industry necessi-
tatesa wide range through the field of knowledge, and makes
a familiarity with all the causes which produces such effects.
The brain is the motive power as well as the guide, for it
points the way, and all things move as it points. Skilled
labor is its own protection. While its progress may be tem-
porarily impeded by the glittering tinsel of some superficial
work, yet its final success is conclusive proof that «all is
not gold that glitters,” for merit in all things must win.

Carelessness and ignorance are the most fruitful sources
of loss of life and property. Proportionately, as the mind
becomes trained and disciplined, carelessness ceases; greater
care is manifested in the management of all the affairs of

life and the products of our workshops. The great hurry,
which has characterized our people, to reach results and to
accumulate riches causes that neglect and superficial work-
manship which is so prevalent. Scarcely a paper is pub-
lished that does not contain in its columns some startling
accident, accompanied by great loss of life, occasioned by
defective machinery or ignorance in its management. Rail-
road collisions nearly all result from these causes. The dis-

astrous errors which frequently occur in many cities among
chemists and druggists arise from an ignorance which never
would or could exist if a compulsory and skillful training in

schools established for the purpose, under practical as well

DOUBLE SHAPING MACHINE,

as theoretical masters of the particular industry sought to be
acquired, had been gone through. We often read of the
falling of a floor filled with people. This shows an ignor-
ance of building and of the strength of different materials, a
knowledge of which is so indispensable in this important
branch of industry. Schools established for a thorough
training in mining would not only save life and property,
but cause a more profitable dewplopment of our mineral
resources.

“ Knowledge is power.” It is the limiting director of the
productiveness of all labor. As a knowledge of all the arts,
a thorough acquaintance with the laws of nature exists, so
will be the progress in improvement in all the affairs of life.
Its application to all the industries causes a greater produc-
tiveness from the same labor. It has decreased the labor of
farming, and increased its producing power. The supersed-
ing of the scythe and the cradle by the mowing and reaping
machines has enabled a much greater number of acres to be
tilled ; at the same time a larger value is realized from the

same quantity of land

Sir Isaac Newton’s Experiments.
When Sir Isaac Newton changed his residence, and went
to live in Leicester Place, his next door neighbor was a
widow lady, who was much puzzled by the little she had
observed of the philosopher. One of the Fellows of the
Royal Society of London called upon her one day, when,
among other domestic news, she mentioned that some one
had come to reside in the adjoiring house, who, she felt
certain, was a poor crazy gentleman, ‘‘ because,” she con-
tinued, ‘“he diverts himself in the oddest ways imaginable,
Every morning, when the sun shines so brightly that we

are obliged to draw the window blinds, he takes his seat in
front of a tub of soapsuds,
and occupies himself for
hours blowing soap bub-
bles through a common clay
pipe, and intently watches
them till they burst. He is
doubtless now athis favo-
rite amusement,” sheadded ;
‘“ do come and look at him.”
The gentleman smiled, and
then went up stairs, when,
after looking through the
window into the adjoining
yard, he turned round and
said: ‘“My dear madam, the
person whom you suppose to
be a poor lunaticis no other
than the great Sir Isaac
Newton, studying the re-
fraction of light upon thin
plates, a phenomenon which
is beautifully exhibited upon
the surface of a common soap
bubble.”

This anecdote servesasan
excellent moral not to ridi-
cule what we do not under-
stand, but gently and indus-
triously to gather wisdom
from every -circumstance
around us.—Druggist’s Cir-
cular.

Corner Lots,

To persons about to build a residence in the city, the fol-
lowing article from the Land Owner, on the most desirable
corner to locate on, will be read with interest :

When a lot is on the northwest corner of two streets, it is
best, in a sanitary point of view, for its frontageto be on the
west side of the street and the depth on the north side. The
bouse thus gets the sun in the front bed rooms in the morn-
ing, and on the side of the house, looking south, nearly all
day. When a lot is on the northeast corner, it is best that
its frontage should be on the east side and its depth on the
north side of the street. The east side of the street looks
west, from which quarter our prevailing cold summer winds
come. All rooms looking west are very cold at night, espec-
ially at the time of year when sudden changes of temperature
are common. If the front bed room windows face the east
side of the street, they can be kept closed at night and air se-
cured from the sheltered side windows on the north side of
the street, on which the sun shines nearly
all day. If a lot is on the southwest cor-
ner, it is better that the frontage be on the
south side, and its depth on the west side
of the street. The rays of the sun do not
strike the south side of the street, while
they do strike the west side in the early
half of the day—thus getting the sunshine
and heat in the front bed rooms at the
most desirable hours. When a lot is on
the southeast corner, it is best that it should
have its frontage on the south side and its
depth on the east side, for the reason, be-
fore stated, that the sun does not strike
the south side of the street, while its rays
are poured on the east side from about
noon till 5 p.m. The cold winds of night
can be kept from the best (the front) bed-
room by having the windows closed on the
east side and byopening them on the south
side. These are important facts to be re-
membered by those whoare sub-dividing
large lots for sale, or by those who are

DOUBLE SHAPING MACHINE—SECTIONAL VIEW.

The greater the skill, the greater the wages. Every hour
spent in improving the mind is a bid for increased pay.
‘“ The laborer is worthy of his hire,” and that worth is en-
hanced just in proportion as a knowledge of his work is
great or small. The foreman of a workshop receives greater
compensation than any other workman. Why? Because he
possesses greater intelligence on all matters connected with
the work. This subject is capable of being drawn to a great
length ; but enough has been said to show the benefits aris-
ing from knowledge and skill in all branches of industry, and
that industrial and technical schools should be established
everywhere.— Philadel phia Inquirer.

&

THE volurre of a confined mass of gas is inversely pro-
portional to the pressure to which it is exposed ; the smaller
the pressure the larger the volume, and the greater the

pressure the less the volume,
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erecting houses on large corner lots, where

they are in a position to front them either

way.
No one looking for a residence site, who can afford to buy
a corner lot, should fail to do so. By havinga corner all dif-
ficulty about securing abundant sunshine and air in each
room is avoided. Of almost equal value with sun and air is
the cheerfalness of rooms in a corner house. The effect upon
women, who have little exercise or change, is exceedingly
beneficial. There is, from a corner house, an outlook that
whiles away many an hour which would otherwise be dull to
the dweller in the house. The average cost of a corner lot
over & middle one in a residence location is 40 per cent, and it
is worth more than this difference. A corner house will rent
for nearly enough more than a middle one to justify the pur-
chase of the former from an investment point of view
alone. Those who wish a sunny, well aired, and really
cheerful dwelling should strain every point to secure a cor-
ner. Better a corner and poorer house than a fine house

hemmed in between other dwellings.
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FILTERS AND L1QUID METERS.

In many localities, where the water supply is drawn from
rivers adjacent to cities or from sources liable to be contami
nated by decaying organic substances, filtration of the fluid,
before using it for drinking or cooking, is an important sa-
nitary precaution. To thisend various devices have been
invented, all so constructed that the water passes through
certain substances which, while arresting the passage of
matter mechanically suspended, are sometimes of such a
nature as to absorb deleterious gases and effete substances.
In the annexed engravings, from Knight’s ‘“ Mechanical Pic-
tionary”*, will be found representations of several different
inventions in the filter line.

LABORATORY FILTERS,
used by chemists, are of the simplest constructiofl, and are
represented at @ and b, in Fig. 1. The first is made of a cir-

cle of bibulous paper, folded and opened into a quadrant and
inserted into a funnel of glass or paper. For filtering mat-

ters which become viscid on cooling, such as gelatin, tallow,

Fig. 1.
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wax, etc., the apparatus shown at b is used, in which the fil-
ter is placed within a water bath which has a leg heated by
an alcehol lamp.

DOMESTIC FILTERS

are frequently made in the form of a submerged jar or box
composed of porous stone, through which the water passes
aud is withdrawn by anex-
terior faucet, as represen-
ted at ¢, Fig. 1. Inanother
form the filter is placed
within a barrel, and the
water passes through a
coarse filter, D, Fig. 2, and
up a central tube, C, to an
upper chamber and thence
through filtering material
placed between two perfo-
rated diaphragms, F G.
The water is drawn from
the lower annular chamber
by a siphon, G', having a
stop cock at its lower end.
A good domestic filter is
easily constructed of a deep
wooden tub divided by a
tight vertical partition
through the middle, the partition being perforated near the
bottom. The tub should be nearly filled on both sides of
the partition with granulated charcoal, made from sugar
maple and screened through a mesh of one sixteenth of an
inch, the fine dust being separated by bolting. The foul
water enters the tub on one side, passes down and through
theholes in the partition, and rises up on the other side, leav-
ing all its impurities in the charcoal. Fig. 3 is a

Siphon- Eilter,

REVERSIBLE FILTER

interposed in a length of pipe. The
water flowing from A to the filter-
ing surface, T, has its impurities
detained, while the strained water
runs offat B. When the filter sur-
face, T, has become foul, the
handle, H, is turned, throwing the
dirt to the delivery side, where it
carried off by the current of pass-
ing water. A
CHARCOAL FILTER

in shown in Fig. 4, which is
used for sugar refining. TUpon ks
the bottom of a high cylindrical
vessel, which is charged with ani-
mal charcoal, C, a filter cloth is
spread, and upon this the lower
charcoal layer is tightly packed, while the remainder of the
filling is left loose. Another cloth and a perforated plate
complete tha column, The sirup to be filtered is let in from
the cistern, S, the supply being regulated by the ball cock,
bd. tisa tube by which air is allowed to escape, and m a
manhole for glving access to the interior for cleansing, etc.
An arrangement of a filter in connection with a cistern is
represented in Fig. 5. The water passes down through the

Reversihle Filter.

*Published in numbers by Messre. Hurd & Houghton, New York city.

Charcoal-Filter.

charcoal or other filtering material in a permanent chamber,
on one side of an axial division, and, after passing beneath

Fig. 5. the latter, rises up and is
drawn off from the other
side.

In order to ascertain the

quantity of a liquid dis
charged or received through
an orifice.
MECHANICAL LIQUID METERS
of various forms are em-
ployed, the principal being
known as the diaphragm, the
balanced(in which compressed
air is used), the piston, the
propeller, and the flexible
tube and roller.

In Fig. 6, at A, is shown
THE SIEMENS AND HALSKE
SPIRIT METER,
which registers the quantity
of spirit discharged and also the amount of absolute alcohol
contained therein. The liquid entering at @ passes through
the pipes, ¢ d, one of which terminates in a chamber, e,
whence it is carried by the pipe, f, through the vessel, g.
The other conducts it directly to the upper part of g. The
parts of the pipes passing through g are perforated so as to
make currents in the vessel in order thoroughly to mingle
the spirit, and the two pipes meet at /2, whence the liquid is
led by ¢ into a chamber, j, and thence to the volumeter,

Tiltering- Cistern,

Fig. 6.

Liquid-Meters,

which is a hollow drum., /, having a concentric cylinder, m,
the space between the two being divided intothree compart-
ments. Three slits in the central cylinder permit the liquid
to flow successively into each compartment, as it in turn oc-
cupies the lowest position, and the apparatus remains sta-

tionary until the lower chamber is full. The discharge of
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this then begins, while the aperture through which it re-
ceived its supply is carried, by the rotation, above the Jiquid
in the central chamber. The registering dials are actuated
in the usual manner. The amount of pure spirit is deter-
mined by a hydrometer, %, in the tank, ¢, the instrument be-
ing filled with alcohol, and rising and falling according to
the density of the spirit. Its motions actuate suitable regis-
tering devices which give an indication each time the volu-
meter is emptied, and to an extent showing the quantity of
pure spirit contained therein.
DUBOY'S WATER METER

is represented at B. A diaphragm, b, in a casing, @, carries
a closely fitting metallic disk, ¢, held in position by the rod,
d. Water enters through either duct, ¢ or f, raises the
diaphragm, and forces out the water on the opposite side
until the vessel is full, when the diaphragm fits against that
side. When the weight rises to the top, that side is given
a preponderance, causing the vessel to turn on its pivots
until the relative places of the sides are changed. At the
same time, the supply opening is closed and that for dis-
charge opened. Payton’s meter, (', same figure, contains
two S-shaped arms, whose extremitiesare during rotation in
close contact with each other and with the sides of the box.
The arrows indicate the direction of the current.
ATWILL'S PULSATING PISTON METER,
Fig. 7, bas a piston, E, which turns on an axle shaft com
Fig. 7.
e
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Lulsating-Piston Metcr,

municating motion to the register and carrying an arm
which, at the end of each stroke, changes a cylindrical
valve. F? so as to cause the water alternately to enter and
discharge from the measuring chamber at opposite sides of
the internal partition, C. The spiral vane meter, shown in
Fig. 8, is simply a water wheel within a pipe connected to
a register to indicate the flow of water. The flow is regula-
ted by a sliding valve. In

YOUNG’S SPIRIT METER,
same figure, a float, ¢, m the measuring chamber, is at-

Fig. 8.

Spiral- Vane Meter. Young's Spirit-Meter.

tached to each end of a pivoted beam. The alternate down-
ward motion of the floats, as the chambers are discharged,
Fig. 10.
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Sickles's Liquid-Meter.

Liquor- Thief.

directs the induction flow from one to theother. The valve

stems have a limited sliding motion in the floats, s that each
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of the latter will rise to a sufficient hight without raising
the valve to permit of emptying the chamber. At the point
of discharge, the weighted rod, J, is thrown past the verti-
cal and, closing the valve to one chamber, opens the induc-
tion pipe to the other, depressing that float sufficiently to
close the escape valve. In

SICKLES’ METER,

Fig. 9, the liquid flowing into the chamber, D, is, by means
of the valve, C, admitted alternately to each end of thehol-
low valve, B, which is divided into compartments by the
partitions, / I'. From these the fluid flows alternately
through appropriate portsjbehind the pistons, ¢ ¢, on the
rod, b, which has tappets that strike the pins, ¢ ¢/, on the
upright shaft, d, causing its partial rotation and operating
the slide valve, C, which admits the fluid into the compart-
ments of the valve, B.

We add, in Fig. 10, one more device used in connection
with liquids, to which the name of

LIQUOR THIEF

has been applied. It is simply a tube which is let down
through the bung hole of a cask and then closed, so as to
withdraw liquid therefrom. It isclosed at the bottom by a
plug, actuated by arod passing through the top, as shown.

PRACTICAL MECHANISM.

BY JOSHUA ROSE.

NUMBER XXXVIII.

MARKING OUT ENGINE GUIDE OR MOTION BARS.

If an engine guide bar is to be made parallel in its breadth
and thickness, it may be marked off from the directions al-
ready given for marking ascale. Such bars, however,should
always be made thicker in the middle than at the ends (as
they are always made in English locomotives) for the fol-
lowing reasons: If the strain upon the bars is equal at all
parts of the stroke, the middle of the bar will be subject to
deflection because of its distance from the blocks or sup-
ports at the ends. Again, towards and at the end of the
stroke, the connecting rod stands nearly parallel with the
center line of the bore of the cylinder, and then the strain
upon the guide bars is very slight; but as the stroke pro-
ceeds, the angle of the connecting rod increases until (near
the center of the stroke) it becomes the greatest, and there-
fore places the most pressure upon the guide bars. If, then,
the latter deflect in consequence of this pressure, the gland
and packing ring in the cylinder cover act as a fulcrum, and
the piston rod asa lever, forcing the piston against the top
and bottom of the bore of the cylinder, tending to wear it
oval and also to wear it to alarger bore in the middle than at
the ends, because the deflection of the bar is inappreciable
at the ends, whatever it may be in the middle. That the de-
flection of such barsis sufficient to be of practical importance
will be perceived from the following:

During the years 1864, 1865, and 1866, I fitted up under
contract nearly one thousand guide bars (for locomotives)
their average size being about 30 inches long, 3% inches
broad, andfh’é inches thick or deep at the ends, and:3 inch
es thick in the middle of their length. They were filed
up in the vise, and made practically true to a surfacs
plate. When the first few sets were delivered to an in-
spector for examination, they were rejected on the ground of
being hollow in their length, to a degree plainly perceptible
in the surface plate marks, which showed very plainly at the
ends of the bar, and graduated away until, in the middle of
each bar, they were barely perceptible. This difference was
obviously in the wrong direction, since the middle of the bar
should, if there be any difference,mark the plainest, because
it sustainsthe most abrasion. I was sent for by the inspec-
tor, who had a bar placed upon the bench, supported by a
block of wood under each end; and by request, I applied
the surface plate, and found, to my astonishment, the marks
to be as above stated. As a consequence, the whole of the
set of eight bars were returned to me to be refitted. Upon
replacing them in the vise and applying the surfaceplate, I
found each bar to mark as true and even ag could be desired,
and hence returned them untouched, perceiving that the bars,
stout as they were, deflected from their ewn weight, the
amount of the deflection being doubled by supporting them,
in the one case in the middle and in the other by the ends.
The inspector claimed that, by testing the bars while sup-
ported at their ends, he had tested them in the position in
which, and supported them as they would be, when in their
working places: but since no provision had been made for
holding them (while being filed up) in that position, and since
the top bars stand upside down when upon the engine, it
was plainly impracticable to file them up in such a position.
The bars were passed, the controversy having served to de-
monstrate their appreciable deflection, and also that the bot-
tom bars should be filed up a little rounding and the top
oneslevel in their respective lengths. To mark off such a
bar as is here described, one face must either be first trued
up, or the marking-off must be performed at two separate op-
erations. The better plan is for the marker-off to examine
the bar as to size, and have one face planed off. If either
face appears defective, it should be the first planed. If the
bar appears sound all over, the outside edge face of the bar
should be the one to be planed off preparatory to marking
off; and in setting it to surface it, care should be taken to set
it true with the top and bottom faces, if they are parallel to
each other; and if not, to divide whatever difference there
may be between them. The bar may then be placed upon
the marking.off table in the position shown in Fig. 177, A
being the marking-off plate, B the guide bar, C C pieces of
wood to lift the bar off the plate. By means of small thin

wedges, the planed face,} B, of thebar isset at atrue right
angle to the surface of the plate, and tested by a square.
The next operation is to mark off the top or uppermost face,
and the question here ariges: Shall it be so marked that
there will be an equal amount of metal taken off the topand
bottom faces, or otherwise? First, then, since the quality
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of the metal is the best towards the surface, it is a consider-
ation to take off as little as possible, so as to leave a hard
wearing surface; this may appear a small matter, but it is
alwaysright to gain every superiority attainable without
cost. Therefore,all other things being equal, we should pre-
fer to take as little metal off the top face as would be suf-
ficient to make it true, and should therefore mark it out with
that view. Here, however, another consideration arises,
which is that the outline of the bottom face is not straight,
and cannot therefore be planed lengthways from the center
of the bar to the ends; and if such bottom face is to be shaped
across its breadth, instead of lengthways, it is a compara-
tively slow operation, and much time will be saved by so
marking off the bar that the bottom will only just true up,
so that all the surplus metal will be cut off the top face,
which, being done in a larger machine, and lengthways, is a
much more rapid operation. There is, however, a method of
obtaining both the advantage of taking as little as possible
off the top face, and planing the bottom face for the most
part lengthways. It is shownin Fig. 178, A being the bar;
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the two faces, B B, may be first planed parallel (as required)
with the face, C; the back of the bar may then be planed in
two operations from the point, D, to the junction with B at
each end. Were the method of procedure employed, it
would pay to leave the most metal to come off the back of
the bar; but there are yet other considerations,which are the
facilities in the shop. If the shaping machines are not kept
fully occupied, while the planing machines arealways in de-
mand, it will pay (if there are not many bars to be planed)
toleave as little as needs be to be taken off the bottom of
the bar and the remainder off the top. If, however, many
bars are to be planed, the most economical of all methods
will be to plane the backsby placing, say, 8 of them at a time
across the table of the planer, cutting off the ends at the
same chucking. Supposing this plan to be adopted, we set
the scriber of the marking block just below the lowest part
of the surface of the bar, and draw a line along its planed
surface, and thenanother line along each end, to denote the
thickness of the parallel parts at each end, making this line
longer than isnecessary, as a guide in setting the barin the
shaper (in case the ends are shaped and not planed). We
next mark off the length of the bar at the ends, using a
square and allowing about an equal amount to be taken off
each end; and then, still using the square, we mark a line
equidistant between the end lines, to denote the center of the
length of the bar, which will then present the appearance
shown in Fig. 179, the inside line, A A, being for the top
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face, the lines, E, for the parallel ends, the lines, B B, for
the ends, and the line, D, denoting the middle of the length
of the bar. We now turn the bar so that its planed face is
uppermost ; and setting a pair of compasses to the required
thickness of the middle ef the bar, we set one point at the
junction of the lines, A and D, mark off with the other point
& half circle, and then (turning the bar over) adjust it upon
the table, as shown in Fig. 180, A being the table, and B a

block of wood and wedge to adjust the bar so that, if the
scribing block be applied along the table, the needle or
scriber point will mark just fair with the top of the circle
at D and the mark, C, at the end of the taper part of the bar,
A (the mark, C, showing the required distance from the end
of the bar). Having made the adjustment, we draw the
line, E, thus completing the marking of that half of the
bar. We next remove the block of wood and wedge to the
other end of the bar, and repeat the last operation, when the
marking of the bar will be, so far as its outline is concerned,
complete. It will be observed that we have drawn the lines
in each case on the one planed . surface of the bar ouly, and
not all around the work. The reason for this is that the
planed face is a guide, whereby to chuck the work and en-
sure its being set true. In the absence of one true face, it
would be necessary, in marking off the first face, to mark
thelines all around the work, which, when planed up, would
serve as a guide whereby to set the work during the succes-
sive chuckings.

After the faces and ends are planed up, the holes in the
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®nds may be marked by the compass calipers and compasses,
ag shown in Fig. 181, A being the bar, and B B the compass
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calipers set to therequired distance. At the junction of the
marks thus made, we make a light centerpunch mark, and
mark off the circles for the holes,first marking a circle of the
requisite size and defining its outline by other light center-
punch marks. We next draw from the same center a circle
smaller in diameter, and define its outline also by small cen-
terpunch marks; after which we take a large centerpunch,
and make a deep indentation in the center of the circle,
which will appear as shown in Fig. 182. The philosophy of

Fig. 2
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marking the holes in this manner is as follows: If the out-
side circle alone is marked, there is nothing to guide the
eye during the operation of drilling the holes (in determin-
ing whether the drill is cutting the holes true to the marks
or not) until the drill has cut a recess nearly approaching the
size of the circle marked;if the drill is not cutting true to
the marks, and the drawing chisel is employed, it will often
happen that, after the first operation of drawing, the drill
may not yet cut quite true to the marks; and it having entered
the metal to its full diameter, thereis no longer any guide to
determine if the hole is being made true to the circle or not.
By introducing the inside circle,however, we are enabled to
use the drawing chisel, and therefore to adjust the position
of the holeduring the earlier part of the operation; so that
the hole being cut is made nearly if not quite true before
the cutting approaches the outer circle, which shows the full
size of the hole. If, on nearly attaining its full diameter,
the outer circle shows it to be a little outof truth, the cor-
rectionis easily made. It is furthermore much more easy to
draw the drill when it has only e¢ntered the metal to, say,
half its diameter than when it has entered tonearly its full
diameter.

The object cf making a large centerpunch mark in the
center is to guide the center of the drill, and to enable the
operator to readily perceive if the work isso set that the point
of the drill stands directly over the centerpunch mark. This
is of great importance in holes of any size whatever, but
more especially in those of small diameter, say, for instance,
} inch, because it is impracticable to describe circles of so
small a diameter whereby to adjust the drilling ; and intheze
cases, if the drill runsout at all, there is but little practical
remedy. The centerpunch marks for such holes should there-
fore be made quite deep, so that the point of thedrill will be
well guided and steadied from the moment it comes into con-
tact with the metal, in which case it is not likely to run to
one side atall. If a motion or guide bar requires to have
one corner rounded off, as it should have to prevent its leav-
ing a square corner on the guide block, which would weaken
the flange of the latter, the corner cannot be marked off, but
a gage should be made as shown in Fig.183,A in the left hand
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figure being a piece of sheet iron,say !5 inch thick, with the
lines, B and C, and the quarter circle, D, marked uponitssur-
face. The metzl, G, is then cut away, and the edges carefully
filed to the lines, thus forming the gage, A, which is shown
uponthe bar,F, in the pesition in which itis applied when in
use. It is obvious that such a gage willscarcely suffice to get
up a very trueround corner ; this, however, is accomplished by
leaving the corner of the work a little full tothe gage and
then filing it up to the piece of work fitting against it.

Reference having been made to drawing the position of
therecess formed by a drill before it has entered the metal to
its full diameter, we may as well explain that process. Sup-
pose A, in Fig. 184, to represent a piece of metal requiring

to have a hole of the size of
! the circle, D, drilled -in it, and
that the recess cut by the drill
is out of true, as shown by the
circle, C. A round-nosed chisel
is then employed to cut, at D,
the groove there shown, run-

N ning from the outside to the

L ) ( center of the recess, and which

will have the effect, when the

drill is again introduced, to draw the recess toward that side,
thus causing therecess to be true with the marks.

THE largest flouring mill in America, it is said, is owned
by Hon. C. C. Washburn, of Minneapolis, Minn. It is seven
stories high, and crowded with machinery from top to bot-
tom. Itscost was $300,000, has 40 run of burrs, and turns
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out 1,000 barrels of flour per day.
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MILLER’S RECOIL CHECK FOR GUNS.

We illustrate a novel invention which is quite sure to be
appreciated by soldiers, sportsmen, and all who handle fire-
arms to any extent. Regulation rifles frequently kick with
tremendous vigor, and there are few of our hunting readers
who will not be able to recal lame shoulders and perhaps a
few bad bruises, produced by the unexpectedly forcible re-
coils of their guns, especially in duck and pigeon shooting.
The present device is intended to check this backward blow
by neutralizing the same through the medium of a spring,
and thus to admit of the use of much heavier charges in the
piece and to insure steadiness of aim.

The exterior of the invention is shown in Fig. 1. From
the section, Fig. 2, it will be seen that the hinged check
plate, A, is applied to the lower part of the stationary butt

plate, and is guided by the portion, B, entering a suitable
recess in the stock. Its outward movement is regulated by
the flanged edge of said portion, B, which catches on the
butt plate, as shown. C is a center pin on the check plate,
which is surrounded by a coiled spring. The latter holds
the device out from the butt, and also yields before the
shock, thus breaking the force of the same, and rendering
its effect upon the shoulder a mere push instead of a sharp
blow. By means of the screw which Lolds the spring, the
tension of the same may be regulated at will.

The invention is readily constructed, and may be applied
to any gun. Patented through the Scientific American Pa-
tent Agency, November 2,1875. For further information
address the inventor, Mr., W. D. Miller, care of J. H. John-
ston, Great Western Ganworks, Pittsburgh, Pa. A working
model is on exhibition at the jewelry store at 843 Broadway,
New York city.

o
IMPROVED UNIVERSAL WHEELWRIGHT'S MACHINE,

We illustrate herewith a new universal wheelwright’s
machine, which is designed for planing therims of vehicle
wheels on three sides after said rims are driven on the spokes.
‘When the rim con-
sists of short sec-
tions, it is necessa-
ry that each sec-
tion shall conform
to a circle greater
than the circle of
the wheel, so as
to give a rise at
the joints, which
the tire will bind
down,thus strong-
ly arching and
bridging ‘these
weak points. In
order to produce
this rise, the fel-
lies are generally
shaped out to the
desired circle be
fore they are dri-
ven on the spokes.
They always,how-
ever,need redress-
ing by hand, as
the aforesaid work
cannot be per-
formed with suf-
ficient accuracy to
insure the meet-
ing of the joints
either on the peri-
phery, the face, or
the rear sides. It
is also necessary
to form the rim, when finished, thicker where it rests upon
the spokes than under the tire. This labor, in common with
the foregoing, has also heretofore been accomplished by
hand. With the present machine the whole is quickly done
in a single operation.

In construction the apparatus resembles a ‘‘two-sided
sticker,” having a horizontal and vertical mandrel with self-
feeding arrangements. It has also a buzz planer table over
the horizontal cutter head. Extending out from the front
side of the machine is an arm, upon which suitable devices
are mounted for carrying a self-centering chuck,in which
the wheel is held by the point of the hub during the planing
of the rim. To this chuck, a cam-shaped disk is attached,
which has as many faces as there are joints or sections in
the wheel rim. The wheel is fastened in the chuck, so
that the joints in the rim correspond with the high points
of the cam. The wheel now being elevated to the proper

BUFFINGTON AND FORNEY'S

hight by means of a screw, friction gears, and lever, it is
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moved toward the machine, the chuck, to this end, being
mounted on a collar, loosely fitted on a sleeve and having
about ten inches to-and-fro play. The face of the wheel
rim then resting over the horizontal cutter, the buzz planer
table is lowered to give the required depth of cut, and the
wheel is rotated and planed to a true face. The table is
raised so as to taper out the cut gradually,leaving a true
surface. The wheel and chuck are then moved back to al-
low the rim to clear the buzz planer, when they are both
lowered until the rim rests on three stops. The operator
now pushes the wheel toward the machine, the rim sliding
under the horizontal cutter head and feed roller, and the pe.
riphery coming in contact with the vertical cutter, which is
composed of bevel saws. The nut on which the chuck is
mounted rests against a stop, preventing the movement of
the wheel toward the machine. The feed roll then rotates
the wheel, the horizontal cutter planes the rim to thickness
and the required bevel, and the vertical head dresses the
periphery.

The cam-shaped disk resting against a stop gives the
wheel a vibrating motion to and from the vertical cutter
head, by which the rise atthe joints is produced. The wheel
is so placed in relation to the line of the feed roll shaft that
the latteris inclined to draw the wheel toward the machine,
always keeping thecam against the stop, causing a uniform
vibration. Bent rims are dressed to a true circle by remo-
ving the stop, so that no vibration whatever is imparted.

It is stated that with tbis machine the wheels are made
with certain uniformity, that all ordinary material can be
planed straight out of wind and square on the buzz planer
table, and to thickness on the sticker table. A saw board or
table, can be substituted for the buzz planer table, and a saw
for the cutter head, when all kinds of straight sawing can
be done. If it be desired to perform a still greater range of
work. one of Messrs. Bentel, Margedant, & Co.’s universal
wood-worker tables, with back top, bevel rest, gaining frame,
etc., may be attached.

On the reverse side of the machine, a spoke-sawing wheel
and a tenoning and boring apparatus is arranged, the whole
of simple construction. The hollow auger is secured to the
mandrel and carries a dished saw which, at one rotation of
the wheel, saws off the spokes and bores the tenons.
Wheels from 30 inches to 6 feet in hight may, we are in-
formed, thus be tenoned as desired. The change from a
wheel tenoner to a boring or routing machine may be quick-
ly made without the use of a wrench, and all kinds of boring
may then bedone. Two men may operate, on opposite sides
of the machine, on different work at the same time. A hori-
zontal shaper may be made of the rim planer which will
shape, round, and corner all ordinary work. The capacity of
the rim planer is 35 to 50 sets of wheels in ten hours; that
of the wheel tenoner is much greater. The wheel tenoner

is, if desired, made separate, and with or without the boring
attachment. The varied capabilities of the machine appa-
rently fully justify its title of universal. In point of econo
mizing room and in combining the functions of several usu-
ally distinct machines, the invention will prove one of
much utility to wheelwrights and wood workers generally.
Manufactured by Messrs. Bentel, Margedant, & Co., Ham-
ilton, Ohio. For further information, address the patentees,
Messrs. Buffington & Forney, Burlington, Iowa.

AN article called fish flour has been brought forward in the
last few years. The flour is prepared from dried fish, tho-
roughly desiccated, and then ground in a mill.

Vo~ BuLow, the pianist, says beer drinking is the great
fault of his countrymen. They do not get drunk, but drink
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AﬁERIOAN SILK-SPINNING MACHINERY.

It is estimated that 6,000 persons are employed and over
$10,000,000 capital invested in the extensive silk factories
of Paterson, N.J. The process of silk making begins with
the assortwent of the skeins of raw silk, which are imported
from Japan, Italy, China, and France ; then follows washing
in soap and water to get rid of the gummy material left by
the worm, and then drying in an ingenious apparatus which
throws out the water by centrifugal force. Winding next
follows, when the silk is wound off from the skeins upon

bobbins, after which the bobbins are taken to the doubling
rooms, and there the silk from two, three, or four spools is
wound together upon one. Finally the silk isspun, and
this is done upon spinning frames of two or three stories and
containing hundreds of spindles which revolve at a very
high velocity.

The manufacture of these frames has recently been be-
gun by the Danforth Locomotive and Machine Company, of
Paterson, N. J.,and numerousimprovements have been added.
We give herewith an engraving oft he twostory frame, which
is adapted to either tram or organzine, and is made of any
desired length and to contain any required number of spin-
dles. The latter are adjusted with nicety, and are capable
we are informed, of running at a speed of from 7,000 to
8,000 revolutions per minute without perceptible wear. The
machine also has a longer drag than is usual, which gives
the thread a better opportunity to become properly twisted,
andthus free from thekinks or curls so annoying to silk ma-
nufacturers.

WHEELWRIGHT'S MACHINE.

till their blood becomes sluggish and their brains stupid.
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Silk making in Paterson, in Hartford, Conu., and in some
localities in this
city is an indus-
try of which the
growth has been
more rapid than
is generally real-
ized throughout
the country.

The exhibition
of silk machinery
of American pro-
duction, which, it
is promised, will
be made at the
Centennial, will,
we believe, attract
the attention of
manufacturers the
world over, and
perhaps serve to
emphasize the
fact that already
excellent silks of
American make
are found on the
counters of the
dry goods ware-
houses, in close
and in some cases
successful compe-
tition with those
from celebrated
foreign looms. It
is very much to be
regretted that a
recent confiagration in Paterson has destroyed a large
amount of very fine silk machinery, ircluding two large
looms especially constructed for exhibition at the, Cen-
tennial.

New Mode of 1llumination for Lizhthouses.

Professor Batestrieri, of Naples, proposes for this purpose
an apparatuscomposed of several disks of polished silver or
copper, so arranged as to transmit successively the light re-
ceived,sothat all the rays falling upon the disks are concen-
trated into one powerful beam. The invention resembles
the system of Fresnel, but the latter utilizes only about one
third the light received, while M. Balestrieri’s device, it is
said, utilizes the greater portion. With an oillamp having
a burner 2'7 inches in diameter, at a test of the above de-
scribed apparatus, a beam of light was transmitted which
enabled a newspaper printed in ordinary type to be read at
the distance of 0'6 of a mile,
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GREENHOUSES AND HOTHOUSES,

The long winter of our Northern and Middle States tries
the patience of our gardeners, and renders doubly accepta-
ble any hints and directions for the construction of green-
houses, wherein plants can be nurtured till the advent of
spring ; and where propagation can be carried on, so that a
large supply of plants, both for flowers and fruit, may be
ready for planting out as soon as the frost leaves the ground.
‘Where the horticul-
tural operations are
extensive, the plan
shown in our Fig. 1
is perhaps the best
that could be adopt-
ed. The buildings
can be constructed of
any required size,
and the heat is well
confined to the back
of the house by the
brick wall. Flues are
builtin the wall with
furnaces at the ends;
or steam or hot wa-
ter pipes are used for
heating. Grape vines
are usually trained
under the sloping
roof, and thus enjoy
the maximum of light
and sunshine. The
wall is very handy in a fruit garden, even when not covered
with glass. Fruit on trees trained against a brick wall (as
shown on the left of Fig. 1) ripens much earlier; indeed, in
England peaches and nectarines will hardly zipen at all in
ordinary seasons unless the trees enjoy the reflected heat
from a wall, which, by the way, should be painted black.

Gardeners who devote much time to the cultivation of the

Scientific dmerican,

8 bronze tazza, ornamented with well known decorative
plants. The margin is fringed with ¢solepis gracilis, used ex-
pressly to tone down the harshness of the metal work. Two
or three plants of the palm-like curculigo, says a correspon-
dent of the English Garden, from the pages of which we
select the engraving, are placed in the center; and these, by
furnishing bold and graceful foliage, contrast well with the
horizontal lines! of the tazza below, while their cool and

Fig. 1

RECENTLY CONSTRUCTED HOTHOUSES.

deep-toned greenness forms a pleasing contrast to the cha-
racter of the stand itself. Heaths and similar hard wooded
plants are added, and with good effect.

@

Take the Poles out of the Streets.
Complaints are frequently made against the objectionable
practice of the telegraph companies in placing their poles in

Fig. 2
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streets and placed above the buildings, as in srme cities, and
we hope the time is not far distant when this desirable
change will be made. As to underground wires, they cannot
be easily worked, even when carefully 'insulated, on account
of the interference of static induction. All telegraph wires,
without regard to their position, are thus affected. but wires
placed underground or in water are affected 50 times as much

as those which pass through the air, the amount of the
static charge in saerial
wires being inversely
proportional to the
distance of the wires
from the earth. The
amount of the static
chargein all telegraph
wires, whether they
are stretched through
the air or buried un-
der the ground, is
proportional, also, to
the length of the wire;
and consequently an
underground wire of
balf a mile to a mile
in length may be
worked without any
inconvenience  from
the presence of the
static charge, while
one of greater length

may give rise to the
most serious trouble. *

In London, all the railroads have stations centrally situat-
ed, most of the roads coming into the heart of the city. The
South-Eastern Railway, for instance, has a station at Cannon
street, which is only one third of a mile from the General
Post Office, where the headquarters of the English telegraph
lines are situated. Now, these telegraph wires are placed

b

grape will find the glass frames, shown in our Fig. 2, eco-
nomical and efficient. The timber used in making them is
small in quantity, and the glass is well placed to ripen the
fruit. Air is readily admitted to the vines by raising the glass
frames, the hight of which can be adjusted by the attach-
ment shown in the engraving, which displays the construc-
tion so clearly that no further explanation is necessary.

Another convenient form of glass frame
is shown in Fig. 3; it is especially suita-
ble for use on hotbeds. Being of little
depth, the sun’s heat isconcentrated by the
glass on the rich earth of the well ma-
nured bed ; and the frames, which are well
suited to cucumbers, melons, and early to-
matoes, are so constructed as to slide open
for purposes of ventilation.

‘Winter is the time when people are most
apt to feel the need of a greenhouse; and
if they do not construct one then, they
usually get their plans perfected, and be-
gin building in the early spring. We have
published illustrations of more elaborate
and expensive greenhouses than the one
represented herewith; but we have seen
none in which the arrangement is better,
and the costof construction less, than the
one shown in Fig. 1. While Fig. 2 and 3
present no special novelty, they are each
well adapted for the different purposes for
which they are intended, and can be built
cheaply.

——t> > —
PLANT VASES FOR INDOOR DECORATION

The votaries of floriculture are now turn-
ing their attention indoors, and inquiries as
to proper and tasteful modes of parlor and
dinner table decoration are beginning to
reach us. The usual way of keeping plants
in houses is to place them in vases or taz-
zas, of wood or potiery, although some are
now made in bronze or iron, of very hand-
some designs; terra cotta is also employed,
and, although cheaper than metal, is capa-
ble of equally effective ornamentation.
Filled with a light earth, and covered with
the moss called sphagnum, hardy and half
hardy plants will thrivewell in these vases;
care must, however, be taken not to water
them too profusely, as (there being no way
of escape through the bottom of the vase
for superfluous water) too much moisture
will rot the roots.

The accompanying illustration represents

GRAPE VINE AND HOTBED FRAMES.

the streets of cities; and the popular belief is that the wires
ought to be put underground. It is true that the main
streets of New York are sadly disfigured by the clumsy
wooden poles, and probably no improvement can be expected
until we have a better city government. But the idea that it

would be easily practicable to work the wires underground
They could, however, be taken out of the

is a mistake,

ORNAMENTAL PLANT STAND.

© 1875 SCIENTIFIC AMERICAN, INC.

on poles and follow the lines of the railroads into the sta-
tions, where they first pass under ground, running as subter-
ranean lines only from the railroad termini to the central
telegraph station. Hence, the quantity of underground wire
in London is comparatively small. In addition, it may be
stated that in all parts of the city there are certain large dis-
tributing telegraph offices which are connected oy wires
with all the sub-stations in the city—of
which there are 400 to 500—and every
wire from each of these distributing of-
fices to the several hundred sub stations is
carried over the house tops; where there
are several wires running to the same sta-
tion, they are insulated on poles which are
fastened to the tops of houses. In addition
to those that have been mentioned, there
are in London 800 orivate lines, running to
all parts of the city. They use what are
known as the Wheatstone dial instruments.
There is not a single rod of wire working
all these instruments that is under ground,
the wires all being carried over the house
tops. Frequently 40 to 50 insulated wires
are made into a single cable, which is sus-
pended on fixtures attached to the roofs of
houses.

In 1854 a telegraph company was orga-
nized in England which constructed an un-
derground line between London and Liver-
pool, 210 miles, the cable containing 10
wires. Butin less than two years after the
line was built, its insulation became so
much impaired that the company was
obliged totake up and replace a considera-
ble portion of the cable. One wire after an-
other still continued to fail, until there
were only five of the ten that would work
at all. After this, as others failed, sections
of the underground line were abandoned,
and wires placed on poles were substituted,
until, finally, so much of the underground
system had failed that the company decided
to place the whole line on poles. The cop-
per and gutta percha which constituted the
valuable portion of the underground cable
were taken up and sold for enough to re-
place the whole system with a good over-
land line. All similarlines that were ever
constructed in England have been aban-
doned, except one of thirty miles, con-
structed by the government nearly three
years ago as an experiment, which is the
only line outside of the cities.
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In like manner, says Mr. G. B. Prescott, 20,000 miles of
underground lines in Eu-gland, France, and Germany have
been abandoned. In the city of New York there are over
5,000 miles of telegraph wires in operation, four fifths of
which are used for local communications, stock-reporting in-
struments, and private lines.

If alawshould be passed compelling the companies to place
their wires underground, the whole system of communica-
tion would have to be changed. But, even were it practica-
ble to work our system upon the underground lines, it would
be impossible to place all the wires in the city of New York
lone underground in less than four or five years.

The Manora Breakwater.

At a recent meeting of the Institution of Civil Engineers,
the paper read was on ‘‘The Manora Breakwater, Kurra-
chee ” (the design for which was illustrated on page 99 of
volume XXVII. of the SCIENTIFIC AMERICAN), by Mr. Wil-
liam Henry Price.

It was stated that the Manora Breakwater was the most
important feature of the Kurrachee Harbor Works, which
were commenced in 1860, from the design of the late Mr.
James Walker, assisted by Mr. William Parkes. Besides
the breakwater the chief works were: In the lower harbor,
a stone groyne 8,900 feet long, dredging and removal of rock;
and in the upper harbor, an increase of one fourth to the
area of the backwater, involving a new tidal channel 2%
miles long, crossed by a screw pile bridge 1,200 feet long,
and an embankment 2,780 feet long, to close the old channel,
also of a jetty 1,400 feet long, with quays. All these works
were now nearly completed, and had already produced great
benefit, the entrance having been made direct instead of cir-
cuitous, deepened 6 feet and sheltered, the anchorage space
enlarged, and the internal accommodation improved. The
trade of the port was $17,500,000 per annum, and railway
communication with the Punjaub would further develope
it. Abkout $2,250,000 had been expended on the whole of
the harbor improvements.

The Breakwater projected from Manora Point for a length
of 1,503 feet, into a depth of 5 fathoms of water, in order to
shelter the entrance from the southwest monsoon seas, and
to prevent their tearing up sand from the bottom and depos-
iting it asa bar. The characteristics of the sea, wind, and tides,
as bearing on the design, were alluded to, and it was stated
that the bottom was irregular near the shore. The struc.
ture consisted of a base of rubble stone, leveled off general-
ly to 15 feet under low water; and on this concrete blocks,
each weighing 27 tuns, were set on edge, leaning back at a
slope of 3 inches to 1 foot, and without bond, two blocks
forming the width and three the hight, and together making
a square of 24 feet in cross sections, the top being about the
level of high water. The rubble base was deposited from
native boats, and was leveled for the superstracture by hel-
met divers, Two European mason divers were employed,
and six native divers trained on the work, the latter chiefly
for shifting the rubble. No accident occurred, and the party
generally did not suffer in health. After mentioning circum-
stances which determined the use of concrete blocks and of
Portland cement, particulars were given of the composition
of a 37-tun block, the materials being cement, river sand,
shingle, and quarry lumps, with salt water. The ratio of the
bulk of the cement to that of the finished block was nearly
¢ About 3,500 tuns of cement were used. The mixing
station, block ground, and molding of the nineteen hundred
and seventy-two blocks, including three hundred and twen-
ty-five of special smaller sizes, were then described ; and it
was remarked that the Messent mixers had been found very
efficient. The blocks were sometimes used one month after
being made, and once, as an experiment, a 27-tun block was
safely lifted in seven days. When the work was fairly es-
tablished, the blocks cost for current expenses $3.75 per cub-
ic yard, though the average total rate was raised beyond this
by extra expenses in the earlier stages.

The blocks were lifted on to the trucksby a steam hydrau-
lic traveling crane of 50 feet span; each truck carried one
block, and was taken separately by a tank locomotive to the
breakwater. The blocks were set by a steam traveling
crane, called the Titan, which ran on rails laid on the fin-
ished work, and overhung the end, 80 as to carry the blocks
of three tiers in advance to their places, thus dispensing
with staging. The framing of this crane supported a tra-
veler and crab, worked by an 8-horse power engine on the
top, which also drove the traveling gear of the entire ma.
chine. The cost of the Titan, delivered and erected at Kur-
rachee, was $14,395., The rate of setting was limited by the
progress of the foundation and by the supply of blocks, but
during the last season ten 27-tun blocks were set daily on an
average, while on one occasion six blocks were laid in one
hour and forty minutes without special pressure.

The base was commenced on the 17th of March, 1869 ; and
later in that year the shore end stump, 45 feet long, to
make a starting place for the Titan, with other preparatory
works, was completed, after some unavoidable delays, and
the firat block was set on the 1st of November, 1870. The
delays of the foundation were merely felt in the first season’s
work, but a length of 225 feet was built in four months, tak-
ing the breakwater out to 270 feet from the shore. During
the second season, 1871-72, after a few days spent in repair
of monsoon damages, a length of 523 feet was built in about
four months, making a total of 793 feet. During the third
season; after the repair of monsoon damages, a length of 710
feet was built, completing the breakwater on the22nd of
February, 1878, to its full length of 1,603 feet, which had
thus been barely twelve months in actual building.

The action and effect of the monsoon sea, and the repair
of damages, were then detailed. In 1871 the center joint
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opened here and there, and one block was over from the top
course on the harbor side. Slight damage also occurred to
the shore end in the sea angle. The nature of the settlement
was described, also a curious rocking action, and the closing
up of the cross joints under the action of the sea. The re-
pairs of the damage, in the first season, cost $925. During
the second monsoon, 1872, twenty-five blocks were washed
out from the top course on the harbor side, eighteen of these
block being, in one length, 86 feet. The damage was again
traceable to inequality of settlement. The sea side did not
suffer, nor did the shore end, though both showed evidence
of the force of the sea. The damage was repaired in a few
days at a cost of $2,560. 'I'he monsoon of 1878, the first after
the completion of the breakwater, did trifling damage, and
was confined to the shore half length, still pointing clearly
to weakness of foundation. The repairs cost $995. In the
monsoon of 1874, the outer end and scar, which had not then
been in any way specially secured, lost five blocks during
unusual weather, though no other part of the outer half
length suffered, but the shoreward half opened here and
there. The repairs of this season cost $2,090, ard included
tho re-erection of an iron beacon on the outer end. The na-
ture and extent of the subsidence (which in some parts
amounted to 3 feet, but without dislocation), were then no-
ticed, also the action of a mollusk, the pholas, on the con-
crete blocks, and the effect of the sea on the rubble base,
which did not, however, affect the stability of the super-
structure.

The cost of the breakwater had been $467,825, or $311.25
per lineal foot, but this amount included preliminary
charges, the current expenses during the last season being
only $170 per foot. This sum included the repair of dam-
ages during the progress of the work, and during the two
monsoons since its completion, but not the expense of en-
gineering and office establishment. The work had been car-
ried on in the Bombay Public Works Department by the au-
thor and his assistants, advised by Mr. William Parkes, as
consulting engineer, and without employment of any general
contractor. The completion of the work was favorably no-
ticed by all the government authorities concerned.

Revent Dmevicwn and Lovelgn ‘“g#tmtz.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED HORSE-HITCHING DEVICE.

John Schoonmaker, New York city.—This consists in attaching
to thereinsrings which are caught upon hooks on the forward part
of the wagon body, so that, should the horse attempt to run away,
the whole weight of the wagon will come upon his mouth and hold
bim back.

IMPROVED STILL.

Henry Deymann and Edward Melchers, Toledo, Ohio.—This in-
ventor proposes an improved column for refining stills, in place of
the so-called French column, so that a finer spirit, with less steam
pressure, is. produced by means of simpler construction, which pre-
vents leakage, decreases the trouble and expense connected with
the repairs of the French column, and which may be put in the
space of one story, with a considerable saving in copper plate. The
essential features consist in arrangingthe chambers of the ¢plumns,
on opposite sides thereof, with alternating horizontal and vertical
partition plates and connecting overflow pipes and draining stop
cocks. The intercommunicating arrangement of the chambers vir-
tually produces two columns in one, 8o as to require about half the
hight and material only, and offers the advantage of having all the
overflow pipes at the outside.

IMPROVED INKST'AND,

Herman Schirmer, Wheeling, W.Va.—This is an ink vessel withan
inverted conical tube extending nearly to the bottom of the vessel,
and having an orifice at the lower end in connection with an air
regulating device by which the hight of the ink in the tube is regu-
lated.

IMPROVED PHOTOGRAPHIC PLATE HOLDER.

Frank A. Howson and William S. Howson, Brooklyn, N. Y.—This
is an improved combination holder for the ground glass and plate
for photographic cameras, by which, in every case, the exact image
that was focused on the ground glass is obtained with perfect cer-
tainty on the sensitized plate. By its use the ground glass door of
the camera may be dispensed with. The device is provided with
lower grooved glass holders, glass buttons or studs at the top, and a
side support, on which the ground glass and plate are insnlated, and
securely fastened by a spring top plate.

IMPROVED MONUMENT,

John N. Wallis, Fleming, and Theodore Wallis, Scipio, assignors to
themselves and James A. Moore, Auburn, N. Y.—This inventor pro-
poses gravestones of a more tasteful form than those commonly
used. He suggests making the monuments of stone and glass, hav~
ing inclosed chambers for the preservation of flowers and other
objects.

NEW HOUSEHOLD ARTICLES.

IMPROVED CURTAIN FIXTURE.

William H. Maine, Abington, Mass.—This is a spring curtain roller
provided with a device for preventing the unwinding of the spring
when theroller is removed from the brackets. A spiral rollerspring
acts on a spindle, revolves the same, and throws a pin instantly out
of its seat against a cam of a sleeve, 80 as to retain the spindle and
prevent the unwinding of the spring. The roller thus remains in
locked position as long as it is out of the brackets, and is instantly
available for use when replaced in the brackets.

IMPROVED COMPOSITION FOR SOAP.

William F. Darnoby, Nashville, Tenn., assignor to himself and Ed-
ward B. Stahlman, of same place.—This compound, the inventor
states, isan excellent article both for laundry and toilet,and is very
cheap. It is made of Kirk’s double extract, Colgate’s soda soap,
sal soda, water, spirits of ammonia, ether, and oil of sassafras.

NEW AGRICULTURAL INVENTIONS,

IMPROVED CHECK-ROW ATTACHMENT FOR CORN PLANTERS,

George C. Flagg, Columbus, Ill.—This includes several new and
ingenious devices, 8o constructed that wheels mark the rows in one
direction and marker arms mark it in the other direction. The ma-
chine 18 8o guided that the ends of the inner markers may meet, or
nearly meet, the ends of the marks made by the outer markers
upon the previous crossing, so that the ground is marked in accu-

ate check row by the machine crossing the field in ome direction.
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NEW MECHANICAL AND ENGINEERING INVENTIONS.‘

IMPROVED CAR COUPLING.

Oscar E. Ford, Meridian, Miss., assignor to himself and Min or B.
Clinton, Dallas, Tex.—1his coupling consists of drawheads with
forward-projecting parts, which are recessed at their inner sides,
and provided with laterally sliding spring-acting jaws that inter-
lock by the entering of the projecting parts of the drawheads into
the space formed by the shorter part. The drawheads are thus
firmly connected without chance of getting detached, while the
jaws have play in vertical direction by the widening of the recesses
at the rear part, which allows the coupling of cars of different
hights.

IMPROVED CRANK STOF.

William H. Phillips, Bridgeton, N. J.—The cranks of windlass and
other shafts have been heretofore disconnected by the backward
rotation of said shafts, but the shafts required to rotate several
times in order to effect such result. This inventor effects the dis-
connection at the first backward rotation of the shaft, and to this
end provides a pivoted catch, which engages a rliding piece that
locks the crank to the shaft.

IMPROVED SPARK CONVEYER.
Charles K. Cullers, Bunceton, Mo.—This device is principally a
kind of ball-and-socket joint for connecting the sections of pipe for
conducting the smoke for the locomotive back along the top of the
train to the 1ear end, the said joint being free to oscillate to any
required extent, and allowing the necessary contraction and exten-
sion of the pipe, and at the same time keeping tight.

IMPROVED SADIRON SHOE.

Victor C. Thebaud, Buffalo, N. Y.—A large number of inventions
are in existence for getting rid of the unnecessary weight of metal
in flat irobs, most of which accomplish their object by abolishing
the fixed handle and substituting an adjustable one which will
serve for several bodies. The present inventor suggests a very dif-
ferent plan, and proposes a shoe for the iron, which is easily
attached and replaced at will, go that an effective ironing surface is
always obtainable. The device is made with external flange, having
curved side extensions at the front and a fastening screw at the
rear part to be readily applied to the iron.

TMPROVED TREADLE FOR MACHINERY.
Andrew N. Hagerty, West Alexander, Pa.—This is an auxiliary
treadle and connecting rod, in combination with the main treadle
and connecting rod, to work a pawl for starting the machine by a
ratchet wheel. The object is to insure the turning of the machine
in therightdirection, and to avoid the necessity of starting the
balance wheel by hand, thus leavirg both hands free for managing
the work.
IMPROVED RAIL JOINT.
George A. Mead, Salem Center, N. Y.—In this device, the tongue
or tenon of onerailentersa slot in the other. The slotted part is
bolted together by a couple of bolts, arranged the same as in fish-
plate joints. The object is to make an erdless joint, and to dispense
with the fishplates commonly used.
IMPROVED WATER REGULATOR AND INDICATOR FOR STEAM
BOILERS.
Dexter Cook, Elmira, Ohio.—This is a cylindrical tank traveling
in vertical guides and supported by a spring. It is connected at top
and bottom with the steam and water spaces of the boiler. When
the water in the boiler falls below a certain level, the tank, becom=
ing lighter, is raised by the spring, and the fact is indicated by a
graduated scale and pointer and by a whistle allowed to sound by
mechanism connected with the tank. The latter 1s also connected
with a feed valve, so as to open the same, and thus allow water Lo
enter the boiler when a deficiency is indicated, and closes the valve
when the level is reached.

IMPROVED FEATHERING PADDLE WHEEL.
Peter Gregerson, Wauzeka, Wis., assighor {0 himself and Phillip
Miller, same place.—The paddles are hung by pivots above their
centers, and are held to their work by stops. The latter are con-
trolled by sliding rods which, acted upon by a cam on the wheel
shaft, push said stops beyond the outer edge of the paddles, and
then retract them by springs. There are other devices which allow
the cam to shift right or left, as the wheel is turned in either direc-
tion, and an ingenious mechanism is provided for purposes of
adjustment.
IMPROVED GATE.

Robert Samuel Rinker, Mount Jackson, Va.—The object of this
invention is to provide an improved automatic or self-opening
gate ; and it consists in an arrangement of elbow levers and catch
hooks, controlled by a cord or wire, with a weighted lever, upon
one end of which lever the wheels of the vehicle pass to raise the
weight and set the gate, so that it can be readily opened from either
side by the person in the vehicle by pulling a tripping cord, ar-
ranged upon both sides of the gate,within convenient reach, upon a
post, each vehicle serving to raise the weight and set the gate for
the next succeeding one.

IMPROVED BRICK KILN,
Holland B. Evans and Earnest G. Kemper, St. Charles, Mo.~~The
invention relates to a new construction and arrangement of the
geveral compartments of the kiln and their flues, which cannot be
made plain without the aid of drawings. In general the flues are so
made that their heat can easily be controlled, and by using the in-
vention it appears that as many more bricksas are contained in the
compartments can be burned with the same or less amount of fuel
than with a kiln of the same dimensionsconstructed in the old way

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED RECORDING AND SIGNAL FARE BOX.
Edward Henry Schnell, South Norwalk, Conn.—Another machine
for enforcing honesty in car conductors is a recording and alarm
fare box, in which the record is made by punctures or slits formed
in a piece of paper at the same time that the signal is sounded.
There is also a separate compartment in the case of the instrument
for depositing tickets as they are collected by the conductor, with a
door which only opens when the signal and recording devices are
actuated. So that in order that the tickets shall agree with the
record the conductor is obliged to collect and depositall the tickets.

IMPROVED BARREL.

Leslie E. Sunderland, Williamsburg, Va.—The object of this in-
vention is to provide a barrel for the shipment of produce, which
shall be capable of transformation after the said produce is deliv-
ered, 80 as to occupy a comparatively small space, and be returned
to the sender at the rates of solid freight and ata comparatively
trifling cost. It consists in a series of staves, connected by hoops
which have peculiar fastenings, which adapt the staves to be dis-
posed flat for return transportation, or rolled up and fastened to
form a barrel. Thesides of the barrel are straight, and the heads
are held in place by lugs alternating, when the barrel is set up upon
opposite sides of the head. The heads are thus of less diameter
than the Inside of the barrel, 8o that the barrel, when returned, may
be packed full of heads, and therest of the barrel sides packed flatly

together.
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Busginess and Lervsounl,
1'he Charge for Insertion under this head is One Dol-
lar a Liine. If the Notices exceed Four Lines, One
Dollar and a Half per Line will be charged.

¢“ Wrinkles and Recipes’” is the best practical
Handbook for Mechanics and Engineers. Hundreds of
valuable trade suggestions, prepared expressly by cele”
brated experts and by correspondents of the * Scientific
American.’’ 250 pages. Elegantly bound and {llus-
trated. A splendid Chrvistmas gift for workmen and
apprentices. Mailed. post paiu, for $1.50. Address H.
N. Munn, Pablisher, P. O. Box 7i?, New York city.

All Split-Pulleys weighing over 50 Pounds at the
same finished price as Whole-Pulleys. .J. Yocom’s Foun-
dries, Dr nker St., below 147 N. 2d St., Philadelphia, Pa.

Valuable Patent for Sale. Address Box 124,
Manchester, N. H.

For Sale—State and County Rights for an excel-
lent Patent Wash Boiler. Address, for further informa-
tion, . G. Mackli, Richmond, Fort Bend Co., Texas.

Hearing Restored—A great invention by one
who was deaf for 20 years. Send stamp for particulars
to Jno. Garmore, Lock-box 80, Madison, Ind.

H. A.—The Brayton Gas Engine, made by Ready
Motor Co., 24 Cliff St., N.Y., will probably answer your
purpose.

A Valuabie Patent for Sale, Territory U. 8.—
Address Charles E. Canan, Richwood, Union co., Ohio,
P. O.Box 406.

Designing Belt Gearing. By E.J.C.Welch. 12mo,
16 pp., price 20 cents. Send stamp for Catalogue of
Scientific Books. E. & F. N. Spon, 446 Broome St.,N.Y.

¢« Geo. P. Rowell & Co. are thelargestadvertising
agents in the world.’’—Journal and Recorder,West Mer-

den, Conn. ‘' The success of this firm I8 truly wonder-
ful, and yet not so, either, when we take into considera-
tion their honorable manner of transacting business. We
truly wish that all of our foreign advertising might come
through them, as it would be a saving to the advertiser
and advantageous to ourselves.’’—Journal,Adams,N.Y.

Notice—Advertisement of Special Sale of West-
cott’s Patent Chuck. R. E. State, Springfield, Ohio.

B8ee 14 of valuable tobacco patent for sale, in our
advertising columns,

The attention of those interested is called to the
‘Varnishes of the London Manufacturing Co. For dura-
bhility and finish, they are unequaled. 246 Grand Street,
New York.

Sewing Machine Patent for Sale—Will either re-
ceive proposals for making on Royaity, or a partner with
Capital to place it on the market. Address George W.
Hoffman, Fielding Station, DeKalb Co., Ill.

Amateurs and Artizans, see advertisement, page
413. Fleetwood Scroll Saw,Trump Bro's,Manufacturers,
Wilmington, Del.

We want a Die Sinker, one experieneed in Drop
Torging. Steady work and good pay. The Hull & Bel-
den Company, Danbury, Conn.

For Sale—2d hand Portable Engines, thoroughly
repaired, 4 H.P., $300; 8 H.P,, $350; 10 H.P., $400; 15
H.P., $450; 18 H.P., ¥750; and bran new 5 H.P., $375.
Shearman & Hilles, 45 Cortlandt St., New York

For a Self-Acting Trap, to rid out all Rat and
Animal Creation, address John Dildine, LLimestoneville
Montour Co., Pa. e w o

Wanted—The best Pill Machine. Send full par-
ticulars to F. C. Tucker, 384 W. 32d St., New York.

Hotchkiss Air Spring Forge Hammer, best 1n the
market. Prices low. D. Frisbie & Co . New Haven, Ct.
A Bargain—A set of Scientific American, from
Vol. 8, 0l1d Series, to Vol. 21, New Series—187 to 1869—33
Vols.,well bound,for $80. Address A.F.R., Box 7i3,N.Y.
Williamson’s Tannate of Soda removes and pre-
vents Scale in Boilers. 251b. boxes, 25 cents per pound,
C. 0. D. D. D. wWilliiamson, 268 West St., New York.
Water, Gas and Steam Goods—Send eight stamps

or Catalogue, containing over 400 illustrations,to Bailey,
Farrell & Co., Pittsburgh, Pa.

For automatic Twist Drill Grinding Machines,
address C. Van Haagen & Co., Philadelphia, Pa.

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls, N. Y.. U. 8. A.

Electric Burglar Alarms and Private House An-
nunciators; Call, Servants’ & Stable Bells; Cheap Teleg.
Insts; Batteries of all kinds. G.W.Stockly, Cleveland,O

Single, Double, and Triple Tenoning Machines
of superior construction. Martin Buck, Lebanon, N.H.

Gothic Furnace, for coal and wood, heats houses
& churches. Send for book. A.M.Lesley.?26 W.23d st.,N.Y.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union I[ron Mills, Pittsburgh, Pa.,
for lithograph &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. }'ine Gray Iron Castings
to order. Job work solieited.

For Sale—Second Hand Wood Working Machin-
ery. D. J. Lattimore, 318t & Chestnut St.. Phila., Pa.

Price only $3.50.—The Tom Thumb Electric Tel-
egraph. A compact working Telegraph Apparatus, for
sending messages, making magnets, the electric light,
giving alarms,and various other purposes. Can be put in
operationby any lad. Includes battery, key, and wires.
Neatly packed andsent to all parts of the world on re-
ceipt of price. F.C.Beach & Co.,246 Canal St.,New York.

Peck’s Patent Drop Press. Still the best in use
Address Milo Peck, New Haven, Conn.

All Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J.
American Metaline Co., 61 Warren St., N.Y. City.
Genuine Concord Axles—Brown,Fisherville,N.H.

" For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.
Faught’s Patent Round Braided Belting—The
Best thing out—Manufactured omly by C..W. Arny, 148
North 3d St.. Philadelphia, Pa. Sendfor Circular.
For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., NewHaven Conn.
Diamond Tools—J. Dickinson, 64 Nassau St., N.Y.

Magic Lanterns and Stereopticons of all sizesand
prices. Views {llustrating every subject for Parlor
Amusement and Public Exhibitions. Pays well on small
investments, 72 Page Catalogue frce. McAllister, 49
Nassau St., New York.

Temples and Oilcans. Draper, Hopedale, Mass.

The “Scientific American” Office, New York, is
fitted with the Miniature;Electric Telegraph. By touch-

ng little buttons on the desks of the managers, signala
are sent td persons in the various departments of the
establishment. Cheap and effective. Spl@ndld for shops,
offices, dwellings. Works for any distance. Price $6,
withgood Battery. F. C. Beach & Co., 246 Canal 8t., New
York,MaKers, Send for free illustrated Catalogue.

Srientific

Hydraulic Presses and Jacks, new and second
hand. Lathes ana Machinery for Polishing and Buffing

Metals. E. Lyon, 470 Grand Streei, New York.

Spinning Rings of a S8uperior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

Solid EmeryVulcanite Wheels—The Original Solid
Emery Wheel—other kinds im{tations and inferior. Cau-
tion—Our name {8 stamped in full on all our best Stand-
ard Belting, Packing, and Hose. Buy that only. The
Dest 18 the cheapest. New York Belting and Packing
Company, 37 and 38 Park Row. New York.

The Baxter Engine—A 48 Page Pamphlet, con~
taining detail drawings of all parts and full particulars,
now ready, and will he mailed gratis. W. D. Russell,
18 Park Place, New York.

H. M.
fireproof artificial stone on p. 113, vol. 24.—M. H.
can fasten emery to wood by the method for em-
ery and iron, described on p. 363, vol. 33.—H. J.
will find directions for making nitro-glycerin, du-
alin, dy namite, etc., on p. 212, vol. 33.—H. F. 8.
can brown his gun barrels by using the recipe
given on p. 11, vol.82.—F. F. will find a recipe for
stove blacking on p. 57, vol. 25.—T. should French
polish his pianoforte work. See p.11, vol. 22.—M.
H. K. will find a recipe for white fusible metal on
p. 374, vol. 82. The process of repairing desilvered
mirrors is described on p. 346, vol. 25.—S. N. will
find directions for staining glass on p. 390, vol. 30;
for etching glass, on p. 379, vol. 33.—H. A. S. will
find directions for making clarified cider on p. 204,
vol. 83; for preserving cider, on p. 139, vol. 33.—
S. & B. will find on p. 139, vol. 32, directions for ma-
king paste that will probably answer their purpose.
As to State laws regulating the sale of patents,see
p. 187, vol. 33.—S. T. §. can mold rubber by follow-
ing the directions on p. 283, vol. 29.—W. T. can
clean &hells by the method described on p. 122, vol.
27.—H.D. M. will find a recipe for Babbitt metal
on p. 26, vol. 33,—C. B. will find directions for sil-
vering glass on p. 340, vol. 33. ¥'ull directions for
nickel plating have frequently been published in
these columns. See pp. 155,235, vol. 33. This also
answers E. J. C.—R. R. M. can make a mold, for
use on type, of plaster of Paris. The metal that
is lightest in water is the lightest out of water.——
B. H. C. will find full directions for puttinga white
enamel on iron on p. 362, vol. 32. This also answers
A. F.—C. S. F. will find an account of the oleo-
margarin process on p. 23, vol. 32.—P. D. R. can
fasten rubber to iron by the method given on p.
42, vol. 26, for leather. A good recipe for paste
that will keep is published on p. 219, vol. 30.—D.
G. F. will find a description of the phosphorus
lamp on p. 10, vol. 27.—V. can read the inscriptions
on coins by following the directions on p. 246, vol.
26.—H. G. W. will find directions for
spongy platinum on p. 330, vol. 25.—H. N. M. can
cement glass to brass by the method deseribed on
p. 1, vol. 33.

(1) N. S. asks: How can I unite the mer-
cury in a thermometer which has become separa-
ted by agitation? A. Fasten a string 3 or4 feet
long to the instrument, and swing it round your
head. The centrifugal force will cause the mer-
cury to unite.

@) R. F. L. asks: Hew can I stick leather
on the face of iron and wood pulleys? A. Glue
the leather to the wooden pulley. Paint the iron
pulley with a good coat of white lead in oil, and
letit dry; then glue the leather on.

(3) L. B. agks: What is black rosin, and
isit known by any other name? A. Black rosin is
also called colophony, and is the residue left after
the distillation of turpentine.

(4) H. 1. M. asks: How can I get 'a white
metal that will flow perfectly into an iron or brass
mold, and which, when turned out, will stay
bright? A. Melttogether 4}4 1bs. of tin, 34 1b. bis-
muth, ¥ 1b. antimony, and 14 1b. lead. This alloy
fusesat a low temperature and does not tarnish.

Can the color be taken out of horsehair, so as to
make it white? A. Wash in weak lye,and fumi-
gate with the vapor of burning sulphur (sulphur-
ous acid).

(5) G. G. B. asks: What do pattern ma-
kersuse to blacken their patterns with? A. Lamp
black mixed with copal varnish and alcohol.

(6) J.N. J. asks: Why do iron jand steel
weldwith less heat with than without borax? A.
The use of borax is as a flux, to make the steel
heat evenly, and to prevent the corners or edges
from burning before the rest of the metal is of
the proper heat.

(T)M. D. F. asks: Hew can chilled iron
be drilled? A. By hardening the drill in mercury
instead of water.

(8) (. R. asks: What pressure per square
inch is required to crush pieces of ice together so
as to form one clear homogeneous mass? A.Con-
sult Professor Tyndall on ¢ Forms of Water.”

(9) J. H. asks: In what quantity, and at
whatintervals,should quinine be taken as a rem-
edy for chills and fever? A. In many cases two
grain doses are recommended to be taken before
each meal, whenever an attack of chills is antici-
pated.

(10) E. C. & Co. ask: Would it be bene-
fieial to soft maple lumber, for building a large
friction pulley, to boil it in olive 0il ? A. Yes. 2.
Would it harden the timber, and make it less liable
to split? A. Yes., 3. Would the gear slip more
after such treatment? A. Yes.

(11) H. A. S. asks: How is bromide of cam-
phor made? A. Triturate the camphor first with
a drop or two of dilute spirits of wine, and then
digest with bromine water. The bromine unites
with the camphor to form an unstable bromide of
camphor, which is crystalline, and is decomposed
by heat, by contact with air, and by action of am-

monia.

making -

merican,

(12) D. C. G.asks: Is there any preparation
of phosphorus, either fluid or dry, that is luminous
in the dark when hermetically sealed? A. A full
descriptionof the phosphorus lamp will be found
on p. 2%, vol. 33. 1t consists of a strong solution
of phosphorusin olive oil. The solution is kept
in a small, glass, stoppered bottle, and when re-
quired for use the cork is removed and the solu-
tion agitated.

(13) W. J. H. asks: What would be the dif-
ference between suspending a weight (that works
such machinery asclockwork) direct, and hang-
ing the same weight around a pulley attached
to weight? Would there be any differencein ef-
fect upon the train of wheels, providing the
amount of pressure on drum (not the weights)
were same in both cases? A. Neglecting friction
and rigidity of cordage, if the weight required in
the second arrangement were 100 1bs., that in the
first need only be 50 1bs.

(14) T. D. W. If two persons are in a top
wagon, about 500 1bs. weight rests upon the two
axles, which are as stiff as they are usually made.
Now if the axles can be made 24 times as stiff, how
many lbs. will the change take away from the
load drawn by the horse? A. The question is
ratherindeflnite, but we do not imagine that there
would be much differenee in the two cases.

(15) C.P. agks: How many 1bs. strain will
there be on a rope which has a horse at each end,
pulling in opposite directions,supposing each horse
to be pulling 1,000 1bs.? A. One thousand lbs.
This question is anything but new. See p. 186,
vol. 24.

(16) M. B. asks: Is centrifugal force of a
wheel in motion a radial or a tangential one?
A. Radial, as we understand your question, that
is, in the direction of a radius.

(17) J. G. says, in answer to N. K. B’s
query as to the area of a polygon: If A be the
area of the circle and P the perimeter of the reg-
ular polygon, the area of the latter is
PiTATT pe
é‘ym — frers 7 being the number of sides which
must be given. If these be given, A and P, as be-
fore,and B, thearea of the regular polygon, the

P

| A 4B*
2‘/,.___ — o
31416 P2

(18) 8. says, in reply to W. J. E., who is
troubled with dreams : If you abstain from sleep-
ing on your back you will not dream. It is very
rare that a person who is not laying on his back
dreams.

(19) L. C. Jr. says, in reply te H. J. E,,
who asked how to apply wax to stove patterns:
As the stove plates of to-day are more or less or-
nrmented with designs, having well defined de
pressions or elevations, the casting must be heated
till it is hot enough to melt the beeswax and not
burn it. Then apply the wax by rubbing it here
and there over the surface of the plate; a small
quantity only is required. After which, and
while the wax is in a liquid form, give the casting
a thorough brushing with a new shoe brush ; this
will spread the wax uniformly over the entire sur-
face and at the same time remove all the surplus
wax. Then allow the casting to cool, and, with a
second shoe brush, give it a thorough brushing,
and you will have a surfaceto your pattern that
will give you a mold with as’sharp corners as your
pattern.

(20) W. J. R. says, in answer to T. D.s in-
quiries asto compound gears : I judge from T.D.’s
list of gears and pitch of lead screwthat hehas
got a Pratt & Whitney lathe, which, unlike most
other lathes, has, on the inside gear on the stud,
double the number of teeth that the cone gear
has. Therefore, with gears on stud and screws
having the same number, the revolutions of cone
and screw will be as 2 to 1, and the pitch of lead
screw is made practically16 instead of 8. The
SCIENTIFIC AMERICAN’S rule will work by count-
ing thescrew as16. The following index is useful
for T. D.’s lathe :

number of mdes=

Thread. Stud. Screw, Thread. Stud. Screw.
9 9
;: Cannot be cut with ; 1}‘2 ;g

. 3 6 “ 42
the list of gears. v e 49
8 “ 56 9 “ 63
10 “ 70 n “ w
12 “ 84 13 “ 91
14 “ 98 15 - 105
16 “ 112 18 56 68
2C 56 70 22 56 84
2 56 g 28 56 98
32 5 12 36 28 63
40 2 70 4 28 K
48 28 84 52 28 91
H6 28 98 60 28 105
64 28 112 '
COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects :

On Screw Cutting Gears. By R. H. B.

On the New Force. By H. M. P.

On Solar Heat. By W. L. S.

On the Contraction Policy. By F. A.L.

On Reissues of Patents. By G. E. B.

On the Hydro-Pneumatic Puzzle. By M. P., by
C. M.,and by N. B. J.

On Spiritualism. By E.P. M.,and by F. G. F.

On the Orbit of the Sun. By J. S.

On Making Rifles. By B.

On Poisons. By H.S. W.

On Carbonic Acid Gas. By C. W. S.

On Oceanic Currents. By T. L.

On Electric Whistles. By L. S. W.

On Chemical Action. By E. V.

On a Dioptric Light. By C. G., and by W.C. G,
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Also inquiries and answers from the following :
1.—G. W, P, Jr.—T. B.—J.M.—A. J. B.—A. C.-d.
E. C 8.—8. H.—S. R. H.—C. 8. D.—&. K. H.—F.$.B
—A.R.—H.A.—J.G.8.—C.A.P.—C L.—A.C.R.—
J.A.W.—E.E.E.—R.B.—J. Q. R. B.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, wheninitials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the following
are sent: ‘“Who sells alligator leather? Who
makes an engine run by burning crude oil in the
cylinder ? Who makes the best gas meter? Whose
is the best process for preserving shingles? Who
sells papier ‘mache cornices and centerpieces for
ceilings? Who makes reflecting drawing boards
and other drawing apparatus? Whosells phosphor-
bronze? Who sells haircloth for pressing cider :”
All such personal inquiriesare printed,as willbe ob-
served, in the column of ‘Businessand Personal,”
which is specially set apart for that purpose, sub-~
Ject to the chargementioned at the head of that
column. Almostany desired information can in
this way be expeditiously obtained.

[OFFICIAL. |

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending

November 16, 1875.
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

Alarm, door,Spoor & Searle.....co....... 0008000000 170,408
Alarm etc., low water, T. Hass... ... 170,261
Amalgamator, Bancroft & walker . 170,829
Ashes, sifting coal, J. Waldron.. .. 170,317
Auger handle, J. Swan ... 170,413
Bagasse, saturator for, A. W. J. Mason ... 170,180
Bale band stretcher, J. Z. Stocker....... ... 170,411
Barrel,Flye & Watson......... . .... .. 170,162
Bed stone, oscillating, E. Armitage. .. 170,825
Bedstead, sofa, W. R. Hamilton. 170,258
Bedstead, sofa, J. Schoen........ ... 170,403
Bee hive, O. Colvin..... ... 170,237
Billet loop, K. W.Holm . 170,264
Billiard table, A. Hand........... 170,169
Binder,temporary, C. D. Lindsey... ... 170,282
Binder, temporary, H. B. Stephenson. ... 170,202
Boiler steam, R. vempster.... ... 170,348
Boller injector, W. Randall ... 170,299
Boliler superheater, T. Vernon.... ... 170,816
Bolts, etc., making, .J. R. Blakeslee. . 170,151

Boot, T. R. Evans..... {00000000000000E0000000000G0G00 170.359
Boot tip, Merrill & Hoitt (r)............... . 6,762
Boot, wooden soled, M. J. S. Falcon ... 170,161
Bootburnisher, etc., A. C. & T. T. Esworthy.... 170,358
Box lid fastening, J. L. Stevens ... 170,410
Brush handles, forming, W. Wendell.............. 170,320
Buffer stem, P. W. Pratt.......... 060A0E000000 000000 170.190
Building block, B. A. Berryman. ... 170,331
Burner, gas, A. M, Silber....... .. 170,407
Butcher’s saw, W. Millspaugh.. .. 170,181
Butter package, A. J. Dibble... 170,242
Cable etc., electric, G. W. F. Hoogeveen.. 170,266
Cameraobscura, T. A. Kellett............ ... 170,271
Car axle box, L. Brauer........ .. 170,338
Car brake, P. Klunzinger. .. 170,379
Car brake shoe, H. Stenz.. 5 .. 170,409
Car coupling, Brinkerhoff, Bennett, & Selder.... 170,226
Car coupling, A. Brown..... 5 ... 170,227
Car coupling, D. Harper.......... .. 170,259
Carheater, safety, C. A. West..... .. 170,821
Car lifter, railroad, J. D. Imboden.. .. 170,374
Car platform, E. Tilp................ .. 170,415
Carseats, lock for, E.S. Scofield.. .. 170,193
Car starter, A. Dahler.......... . .. 170,347
Car starter, G. S. Knapp............ .. 170,175
Cars, wind wheel, A. W. Woodward... .. 170,215
Cars, ventilating, K. K. Hargreaves .. 170,364
Carboy, A. H. Fatzinger............. .. 170,246
Carbureter, feed, etc., J. Austin.. <« 6,754
Card, playing, R. R. Landis........ce. veveveinnn.. 170,381
Carpet rag looper, W. H. H. Wyckoff............. 170,323
Carriage curtain, H. C. Moody......... .. 170,291
Carriage top, shifting, Gillespie & True.. .. 170,861
Caster, furniture, L. F. Cerf.............. .. 110,156
Chalir, reclining rocking, J. R. Newman... .. 170,298
Chairs, bellows for rocking, E. E. Sells... .. 170,308
Chandelier, F. 8. Shirley......... . 170,194
Cheese preservers, .J. Q. Black .190,222, 170,223
Chisel,submarinerock,A. J. Whitney. .. 170,425
Chronometer, solar, M. Wheeler.... .. 170,423
Cigar mold, J. Charter (r)....... ........ oooogoanea 6,158
Clamp for stamp stems, tappet,N. J. Colman.... 170,226
Clock, gecgraphical, S, J. Wallace............... 170,212
Clothes clamps.fetc.. slotting, M. Pratt. .. 170,394
Clothes dryer,F. M. ClarK........... ... .. 170,285
Clothes dryer, G. W. Green.. .. 170,253
Coffee huller, D. Lombard................. .. 170,283
Composition for beverage, W. A. Martin......... 110,286
Cooker, steam, G. H. Scribner..... ... 170,404
Cooking apparatus, H. M. Smith. .. 170,199
Corn marker, J. MCGTegOTr.....ccoveuennenn .. 170,287
Corpses, head rest for, C. D. Blachford,. .. 170,224
Cow milker, W. H. Pearson... .. 190,187
Crackermachine, C. S. Fowler .. 170,250
Cradle, W. V. & N. W. Van Dervort... .. 170,418
Crane, R. B. Robison......... 00000CG .. 170,301
Crosshead, J. W.HIill.. .. 170,870
Cultivater, Price & Hunt........... .. 170,395
Curd cutter, A. & E. H. Sedgwick. . .. 170,404
Curry comb, C. E. L. Holmes...... .. 170,265
Curtain fixture, E. B. Lake.... .. 170,217
Curtain fixture, G. W. Peirce.... .. 190,298
Curtain roller, Taylor & Donahue........... .. 170,205
Dental engine attachment, Buckingham et al.... 170,842
Dental polishingtool, L. F. Locke.....ccc......o00ss 170,178
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Detergent,J . W . Munger 170,183
Digger, potato. W. P. Martyn... . 170,387

.. 170,351
. 170,350
.. 170,219
. 170,307
170,192

Door pull, sliding, H. H. Elwell...
Drill, coal shelling, P. G. Donohue..
Drill. mining, J. S. Fleming....
Dyeing fabrics, A. Schultz......
Earthenware, bailed, B. F. Roberts.

Elevator, B. T. Babbitt............ ... 170,827
Engine frame, steam, W. S. Finney 170,248
Engine, rotary, W. Haven............ . 170,365
Engine bucket, rotary, B. T. Babbitt. .. 170,128
Engines, valve box for, H. W. Adams............ 170,149
Envelope opener, La Blanc & St. Pterre........... 170,26
Equalizer, draft, H. Cartwright.......... 170,232

.6,766 6,767
... 170,380
.. 170,318
. 170,269
.. 170,302
. 170,354
. 170,166

Eraser, etc .. protector, L. L. Tower (r).
Fabrics for skirts, etc.. A. Komp

Fare register, Watson & Knowlton...
Fence,J D & F Hyberger
Fence, iron, R. Rogers.......
Fences putting barhs on wire, W. Dulin
Files and steel, testing. J. Garland

Filter and funnel. druggist’s, A. E. Garrison..... 170,167
Fire escape, T. JIngras ................... . 110,270
Fire escape, J. E. Lindlau.... ........ ... 170,281
Fire kindler, C. F. Cushing.. . 170,158

Fire lighter, G. Elberg.....
Fishing rod case, C. Perry.
Flower stand, portable, D. M. Reynolds......
Fruit jar, E. S. Hunt
Furnace door, puddling, J. Boyland
Furnace, hydrocarbon,H. M. Smith .
Turnaces, feeding air to, W. C. Ford. ...
Furnaces, superheating air for, W. C. Ford.
Furnaces, retort for, H. M. Smith.........

Furnaces, heated air to, W. C. Ford. 5
Furniture caster, L. F. Cerf.....
Game board, J. G. Thurber, Jr..
Gas conduits, naphthaline f-om,J. C. Tiffany....
Gas lighter electric, O. A. A. Boillion
Gas lighting, electric, E. E. Bean....... 5
Generator, steam, H. M. Smith....
Glass, annealing, J. M. Brookfield......... .
Glassware, making, T. B. Atterbury
Grain drill. J. C. Daman vees 170,241
Grate, J. Schroeffel, Jr......covvivvns veneenncnnns 110,206
Halter fastening, J. Thornton . 170,207
Hame, G. J. Letchworth............cceviiiiinnnnen 170,177
Hames, J. Thornton .. . 170,208, 170,209
Hame top, E. G. Latta.... . 170,176
Harness tug, B. S. Leonard.. .e.. 170,382
Harvesters, J. O. Brown 170,228, 170,229
Harvester, L. J. McCormick . 110,388

. 170,356
. 170,198

110,39
... 170,172

. 170,225
. 170,198
. 110,165
. 170,163
. 170,197
. 170,164
. 170,156
. 170,429
170,414
170,303
. 170,221

170,196
. 110,339
. 170,218

Harvester, corn, Townsend and Parr ... 170,315
Harvester carriage attachment, J O. Brown ..... 170,230
Harvesting machine, J. O. Brown . 170,281

. 170,189

Hay loader, Perry and Manley... ..
Heating drum. T. B. Field. 90
Hinge, F. Toedt
Hogshead and barrel horse, J. N. Parker
liorse detacher, D. E. Owen
Horse power, G. W. G.rdon.
Horse power, A. D. Manley...
Horseshoe, A. Dunbar.......
Horseshoe-calking vise, W, Weaver
Hose coupling, W. A. Caswell.........
Hose, lining hydraulic, J. U. Braman
Hose pipe nozzle, S. Reid ...
Hydrant. J. O. Connor.
Indicator, speed, M. A. Wier
Iron into steel, cast, C. L. Jeffords
Iron, refining cast, A. Warner.
Jack, hydraulic, M. J. Walsh..
Kitn, brick, H. W. Adams, Jr
Kiln, brick, W. N. Weidner...
Kitchen uteneil, T. S. Page... .....

Lamp chimneys, finishing. J. Lowery....
Lamps, manufacture of, T B. Atterbury.
Lamps, wick raiser for, A. Albertson...

. 170,247
. 170,314
. 170,186
. 170,389
. 170,252
. 170,386
170,245
.... 170,319

. 170,155
... 170,153
... 170,397

. 170,238
... 170,213
... 170,178

. 170,420
... 170,419

. 170,148
. 170,421
. 170,205
. 170,283
. 170,219
. 170,428

Latch, locking, ». Drucklieb....... ... . 170,353
Latch, reversible, H. S. Pomeroy....... 170,393
Leather, vat for tanning, O. W. Bean... . 170,330

Lightning rod, I. Johnson........cceeiiiiiiiiennnns 170,877
Limb receiver, H. R. Allen ... 170,217
Loom shattle, etc., J. Wolfenden...... 000 . 170,214
Loom weft stop, Isherwood and Nuttall (r) 6,761
Lounges, attach'ng frames to, W. Seng........... 170.406
Lubricators, C. H. Parshall 170,296, 170,297
Macaroons, preserve for. Heide and Wirtz ... 170,368

. 170,195

Mail bag fastening, H. M. Smith... ...
Mattress, wire, A. Z. Boda.............. . 170,334
Mattresses, frame for wire, W. J. Boda . 170,333

Measure, graduated, Youag and Davis..
Meat mangle, C. C. Kerr............ooeueee

. 170,216
. 170,378

Mechanical movement, E. Leslie.. . 170,280
Mill, I A. Hedges.. . 170,367
Mill and press, clder, H. Krums c ... 170,275
Mills, concentrating tailings from, F. E. Mills. 170,289
Millstones, bearing for, C. Custer.......i..cceues. 170,346
Mitten, A. P. SMIth (F).eeeeueeereneenenennens cnee 6,164

Motion, converting, M. Crossman . 170,427
Motor, volute spring, W. S. Shoemaker. .. 170,310
Music sheet, electric, W. F. and H. Schmoel, Jr. 170,402
Needle threader, P. E. Lambert. .. 170,278
Ore, classifying, R. M. Wengler. .. 170,422
Paper collar, E. F. Bradford.... .. 170,336
Paper fastener, Pack and Vanhorn . 170,294

Paper, perforating, W. Braidwood. .. 170,337
Paper weight, E. Dressler....... .o 170,243
Parchment, vegetable. A. G. Fell 50 o . 170,360
Peat cutter, Newton and Zollner..... .. . 170,184

Photographic background. Taber and Boyd . 170,204
Photometer. P. Munzinger.... ..........ccooenen 170,292
Picture frame clamp, etc., C. P. Poinier....... . 190,392

Pills, coating, A. F. W, and W. F. A. Neynaber. 170,185
Pipe, blow, C Rum'ey . 170,304
Pipe joint, J. Hyde......... .. 170,373
. 170,268

Pipe trap. waste, T. Hudson..

Pipe, water, W. H. Sampson  ..... . 170,305
Planing machine, hand, Doane and Passel . 170,349
Planter, corn, J. B. Abbott.......... ...... g . 170,147
Planter, corn and seed, H. P, Sulllvan............. 170,412
Planter, corn, G. W. Brown (r) ..6,755, 6,756, 6,757
Plow,gang, F. A. Hill ........coovvnninnn. . 170,262
Plows, furrow gage for, B. B. Hawes... . 170,256
Press, power, B. G. Martin . 170,179
Printing press, J. L. Firm (r).. 6,760

Prison doors, operating, R. Richter.
Pump, etc., beer, D. S. Whitman..........
Pump bucket, chain, Van Duzer et al.
Pump, rotary force, A. Carlin...
Punch, conductor’s alarm, Hill & Ruger
Purifier. middlings, J. F. Gandoifo......
Railroad rail chair, J. Gogerty..
Rallroad rail joint, R. Long..
Register, T. B. Doolittle...
Regis er, G. F. Spencer
Ruler, parallel, J. D. Hall

. 170,400
. 170,426
.. 170,211
.. 170,313
. 170,170
. 170,251
. 170,168
. 170,384
. 170,351
... 170,200
. 170.251

Sasi balance, H. Cutting... . 170,240
Saw, butcher’s, W. Millspaugh . 170,181
Scaffold, D. C. Place . 170,391
Scales, weighing, W. W. Reynolds 170,191

Scoop, sifting, W.S. Boon
Screw: cutting machine, G. Emig..
Screw tap. E. Reynolds

.. 170,152
.. 170,160
. 170,398

Seaming machine, W C. Sharp 170,309
Separating substances, A. B. Stanberrie.......... 170,312
Separator, grain, W. W. Johnston..... .. 170,876
Sewing machine, F. Chase... ......... .. 170,345
Sewing machine. J. W. & R. H. Lufkin........... 170,284
Sewing machine, overstitch, W. A. Polmateer.... 170,390
Sewing machine table, H. R. Tracy.....c.ceuecue 170,416

Sewing machine tuck marker, A. Johnston...
Ship’s births,swinging, E. P. S. Andrews...
Shirt front, W. J. & M. A. Duke........
Shoe and stocking, rubber, J. M. Bibbins..
Shutter fastener, S. C. Tuckerman...
Shutter worker, H. A. House......
Sizing composition, S. B. Dorlan..

.. 170,875
.. 170,821
.. 170,244
.. 170,382
.. 170,210
. 170,111
170,352

Skate, E. Murray (r) 6,763
Slate-cleaning block, A. H. Bryant... .. 170,340
Sofa and table, convertible, C. C. Harris  ...... 170,260
Solvents,etc..recovery of vaporized, Whiting ¢t al. 170,424
Spike machine, W. Haddock  ...... ............ 170.255
Spikes, machine for making split, A. Whittemore. 170,322
Spinning. adjusting spindles, F. A. Sterry (r)..... 6,705
Spirits. P. Griffin.. 170,254

Stage plank and carrler, W S. Booth.
S eam whistle, King & McKiernan .
Steel, manufacturing, F. Berchtold.
Stove, cooking, R. Thomss........
Syi1inge, W. Molesworth
Table. extension, G. Heyl
Table, ironing, J. S. Hays..
Tailor’s coat measure. J. S. Charch
Telegraph, facsimile, J. C. Ludwig.
Tenoning machine, E. H. Rees....
Tide and current wheel, J. J. Heil..
Tires, clip for broken, J. W. Hoddinott
Toilet case and towel roller, D. Miller.
Trap, fly, H. B. Earing
Truss, H. A. Kimball
Tubes, bending metallic, J. M. Reld..
Tuck marker. R. G. Bush..
Tweer, H. J. Chandler
Tweer, P. H. Standish
Type-setting machine, J. Hooker
Type-writing machine, W H. Case.
Type-writing machine, L. S. Crandall.
Valve seats, refitting. C. F. Hall........
Ventilating churches, etc., W. Kingham..
Vise, E. Caswell
Wagon bddy, C. A. Dewolf..
Wagon brake,A. L. Bartlett...
Washing machine, F. Gittere .
‘Washing machine, J. D. Lawlor.
‘Washing machine, J. L. Shotwell....
‘Watch case spring, A. S. Buckelew ...
Water ejector, H. Coll (r)
‘Water meters, register dial for,J. C. Kelley
Water wheel, S. C. Lyons
Well curb, C. M. Minor 50
Whistle, steam, King & McKlernnn
Wind power, J. M. Armour.......
Windlass, friction, A. D. Stout... .. 170,203
Window sash bead fastener, J. W. Tripp.......... 170.417
‘Window shade roller, A. Roelofs.. . 170,401
‘Wood-boring gage,G. S Hudson.. . 170,267
‘Wrench pipe, D. P. Stamou 170,201

DESIGNS PATENTM

8.799.—Watca Krys.—H.W. Bullock, Springfield,Mass.

8.800.—BoxEes.—J. H. England, Baltimore,Md.

8,801.—SETTEEs.—J. W. Fiske, New York city.

8,802 —SHOW CasE.—W. H. Grove, Philadelphia, Pa.

8,803.—HAT HOLDER, ETC.—J. Hall, Newark, N. J.

8,804.—1NESTANDS.—H. Lee, New York city.

8,805 to 8,807.—FLOOR O1L CrLotH8.—C. T. Meyeret al.,
Bergen, N. J.

8,808.—PAPER WEIGHTS.—C. Rowland. New York city.

8,609.—COFFIN HINGES.—J. W. Vaughn, Peabody, Mass.

8,810.—OVERSHOES.—G. Watkinson, New Haven, Conn.

SCHEPDULE ¥ CATEND WK,
On each Caveat....... e 810
On each Trade mark........ vereeene.. 895
On flling each apriication for a Patent (1% gears).....815
On 18suing eacn or.¥inal Patent.
On appeal to Ex:miners-in-Chief..
On appeal to Commissioner of Patents..
Oa application for Reissue.
On flling & Disclaimer.......
On an applicatior for Design (sx years)..
On application for Design (7 years)..
On application for Design (14 vem)

. 170,335
170,274
.. 170,150
. 170,206
170,182
110,369
. 170,366
... 190,157
.. 170,38
.. 110,39
.. 170,263
.. 170,371
.. 170,288
. 170,355
170,273
170,300
. 170,154
170,234
170,313
. 170,312
170,233
...... 170,239
... 110,363

. 170,174
..... 170,344
.. 170,159
.. 170,220
.. 170,362
. 170,279
170,311
110,341
. 6,759

110,272
. 170,285
170,290

.. 170,274
.. 170,326

.83¢

SLLENGE RE[}[]R]]

F'orxr 18376.

_——

SCIENCE RECORD is
asplendid book of 600
pages, published an-
nually, about the 15th
of January. Illustra-
ted with many engra-

vings. Price $2.50.
TeE Volume for 1876
will be published about
January 15ch. Its con-
tentes will embrace the
most [nteresting Facts
ard Discoveries in the
various Arts and Sci-
ences that have trans-
pired during the prece-
ding year, exhibiting in
one view the General
pProgress of the World

the following Departments:

CHEMISTRY AND METALLURGY,
MECHANICS AND ENG[NF‘FRING

« LECTRICITY, LIGHT, HEAT, SOU ND.

TL(‘HW()LO(:Y THE USEFUL ARTS
BOTANY AND 'HORTICULTURE
AORICULTORE
RUBAL AND HOUSEHOLD ECONOMY,
TERIA MEDICA, THERAPEUTICS, HYGIENE,
NATURAL HISTORY AND 26010 Y.
ETEOROLOGY, TERRESTRIAL PHYSICS,
| SEOURAPHY
« GEOLOGY AND MINERALOGY,
* ASTRONOMY,
BIOGRAPHY 'AND NECROLOGY.

Every person who desires to be well informed concern-
ing the Progress of the Arrs and Sciences should have a
copy of SCIENGE RECORD for 1876. [t will be & most In-
teresting and Valuable Book, and should havea place in
every Household and Library.

600 pages Octavo. Handsomely Bound Many Engrav
ings. rice $2.50. Sent, post-paid, on receipt of price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the

five volum~s, 1872, 1873, 1874, 1875, and 1876.
MUNN & CO., PUBLISHERS,
37 Park Row,
New York city

SMENT

For 1876.

The Most Popular Scientific Paper in
the World.

THIRTY-FIRST YEAR.
Only $3.20 a year including Postage.
5=Send 10 cents for Specimen copy

THE SCIENTIFIC AMERICAN, now in its 31st
year, enjoys the widest circulation of any weekly
newspaper of the kind in the world. A new vol-
ume commences January 1,1876. Published week-
ly. Now is the time to subscribe and to form
clubs.

THE CONTENTS OF THE SCIENTIFIC AMERICAN
embrace the latest and most interesting informa-
tion pertaining to the Industrial, Mechanical, and
Scientific progress of the world; Descriptions,
with beautiful Engravings, of New Inventions,
New Implements, New Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
arts.

EVERY NUMBER contains sixteen large quarto
pages, elegantly printed and illustrated with many
engravings. The year’s issue contains 832 large
pageg, equal to four thousand book pages, at a cost,
including postage, of only $3.20 a year to the sub-
scriber.

THE SCIENTIFIC AMERICAN will be especially
enriched during the current year by splendid en-
gravings and descriptions of the most noticeable
objects in the great Centennial International Exhi-
tion.

Engineers, Mechanics, Telegraphers, Inventors.
Manufacturers, Chemists, Photographers, Physi-
cians, Lawyers, Clergymen, Teachers, and People
of all Professions, will find the SCIENTIFIC
AMERICAN most useful and valuable. Its pages
teem with interesting subjects for thought, study,
and conversation, and are an unfailing source of
new and instructive information. As an Instruc-
tor and Educator, the SCIENTIFIC AMERICAN
has noequal. It is promotive of knowledge and
progressin every community where it circulates
It should bave a prominent place in every House-
hold, Reading-Room, and Library.

EF=Specimen copies sent, prepaid, on receipt of
10 cents.

TERMS OF SUBSCRIPTIONS.«==-POSTAGE
PAID BY US.
One copy Scientific American, one year....$3.20
Onecopy Scientific American,six months.. 1,60
One copy Scientific American,three months 1,00
One copy Scientific American, and one copy
Scientific American Supplement, both

for one year, post-paid... .... ... .... 7.00
One copy Scientific American, one year,
and one copy Science Record........ .. 5_20

%5~ We make a liberal discount and give advan-
tageous premiums to those who form Clubs or
procure Subscriptions. A beautifully illuminated
Subscription List, also Prospectus and Rates, sent
free. Address

MUNN & CO.

87 PARK ROW, NEW YORK.
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Munn & Co’s Patent Ofices.

Bstablished 1846,

'{he Oldest Agency for Soliciting Patents
in the United States.

TWEN1Y-E1GH? YEARS EXPERIENCA.

SMORE PATENTS have been secured through
chis agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-
perienced men a8 examiners, specification writers, and
dransmen that can be found, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have savalled
themseives of Munn & Co.’s services in examining their in-
ventions. and procuring their patents.

MUNN & CO.. in connection with the publication of the
SOIENTIFIO AMERIOAN, continue to examine inventions
confer with inventors, prepare drawings, specifications, and
assignments.attend to flling applications in the Patent Office
paying the government fees. and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner ¥ and Tth Btreets, Wash-
ington. They also prepare and file caveats, procure design
patents, trademarks, and reissues. attend to rejected cases
(prepared by the inventor or otherattorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, farnish copies of patents: in fact,
attend to every b h of patent bust poth in this and
in foreign countries.

Patents obtained in Canads. England, France, Belgium
Germany, Russia, Prussia, Spein, Portugal, the British
Qolonies, and all other ocountries where patents are
granted.

Copies ot Patents.

Persons desiring any patent issued from 1886 to Novem
ber 26, 1867, can be supplied with official copies at a rea-
sonable cost, the price depending upon the extent of draw-
ngs and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may behad by remitting to this office $1

A copy of the claims of any patent issued since 1886 wil
be furnished for $1

‘When ordering copies, please to remit for the same as
above, and state name of patentee, titlc of invention, and
date of patent.

4 special notice is made in the BOTENTIFIO AMERICAR 0f
all tnventions patented through this Agency, with the
aame and resid of the p Patents are often
8old, in part or whole, to persons sattracted to the invention
by such notice.

A pamphlet of 110 pages, containing the laws and fall di-
rections for obtaining United Btates patents, also s circulay
pertaining exclusively to Foreign Patents, stating cosis in
wach oountry. time granted, etc.. sent free. Address

MUNN & CO..
inolishers SCIENTIFIC AMERICAD;

37 Park Row,N. V.
BRasos UyncE—COrnery # ana Y1k Streets.
Washington, D. O,

$5 a year by mail, post-paid. Send 10 cents for Specimeu Copy.

TO ILLUSTRATE AND DESCRIBE the many
interesting themes and objects presentedin the
GREAT CENTENNIAL INTERNATIONAL EXPOSITION
OF 1876, and also to meet the wants of that large
class of readers who desire an increased supply
of Scientific Irformation, particularly of the
more Technical and Detailed character, we shall
issue a SPECIAL PUBLICATION, entitled the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centennial year of
1876, and, perhaps, permanently thereafter. Each
number will have sixteen large quarto pages,
issued weekly, printed in the best style, uniform
with the SCIENTIFIC AMERICAN, but sepa-
rately paged.

The SCIENTIFIC AMERICAN SUPPLEMEN T,
in addition to the special matter pertaining to the
International Exposition, will embrace a very
wide range of contents, covering the most receant
and valuable papers by eminent writers in ALL
THE PRINCIPAL DEPARTMENTS OF SCIENCE AND
USEFUL KENOWLEDGE, to wit:
1.—Chemistry and Metallurgy.—Embra-

cing New Chemical Discoveries, Improvements,
and Processes, with engravings. New Processes
of Working Iron, Steel, Lead, Copper. Gold, Silver,
and the Various Metals, with engravings of New
Apparatus, New Information, etc.

2.,~Mechanics and Engineering.—The
latest and best papers upon Steam Engineering,
Rallwaly Engineering. Mining, and Civil Engineer-
ing, Mill Work, Textile Industry, with engravings
and working drawings.

3.—Electricity, Light, Heat, Sound.—
Latest Improvements in Tele%}raphy Telegraph
Engineering; Improvements in Galvanic Batteries,
Electric Engines , New and Useful applications of
Electricity in the Arts, with engravings.

4,—Architecture.—Examples or the best New

Structures, with details and drawings.

5.—Technology.—New and Useful Invention

and Discoveries relatlnﬁo THE ARTS; Improve-
ments in Photography, Pri nting, New Implements,
New Machinery, New Processes, New Recipes, Im-
rovements pertaining to Textlle Industry, Weav-
ng, Dyeing, Coloring, New Industrial Products,
Animal, Vegetable, and Mineral—with engravings.

6.—Agriculture, Botany, and Horticul=

ture.—New and Useful Information in all branches
of Agriculture, Descriptio ns of New Plants, Trees,
Shru%)s, and Fiowers, Useful, and Interest-
ing Facts in relation to Cultlvaclon Propagation—
with engravings.

7.—Rural and Household Economy.—
The Latest Information concerning Building Mate-
rials, New and Valuable Recipes, and a great varie-
ty of Miscellaneous Information pertaining to Ru-
ral and Household affairs—with engravings.

8.—Materia Medica, Therapeutics,
Hygiene.—Exhibiting the progress of Medical
Science in various branches; New Medicinal pre-
garations, New Health Appliances, and much In-

eresting Information.

9.—Natural History and Zoology.—The
Latest Investigations, Discoveries, and most Inter-
esting Information in this department of Science.

10 & 11.—Meteorology, Terrestrial
Physics, Geography.—Accountsof Interest-
ing Atmospheric and Terrestrial Phenomena, Tra-
vels, Exploratiouns and Discoveries, etc.

12.—Geology and Mineralogy.—The Latest
and most Interesting Geological Investigations
and Reports, and New Discoveries

13.—Astronomy.—Recent Interesting Discover-

ies and Information, with Reports of Astronomical
Phenomena, Progress, New Instruments. etc.

TERDMS :—Scientific American Supple-
men t, One year, post-paid, $5.00; half year, $2.50
three months, $1.25. Three copies, one yea,r,
$18.50; five copies, $20.00; ten copies, $38.00.
copy of SCIENTIFIO AMERIOAN and one copy of
SCIENTIFIC AMERICAN SUPPLEMENT, OD€ year
post-paid, $7.00

Address MUNN & CO., Publishers, 37 Park Row, New York.

© 1875 SCIENTIFIC AMERICAN, INC.
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Hvdrofluoric acid. .. Mechanical age, t Patents, foreign —Ieduction of Red, poppy. die for flowers.. 9 | Sugarand sirup. purifying. . (13) 267 | Weatherstr ip, Burek 950
Hydrology of South . Mechanical moveine COStS 273 | Red, stalning wood ........ . 169 bugﬁrhcumng mnchlnexy. lmg- Weather, the recent wet

rica
Hydrometers............ .. .. Mechanics, a word to young Patents, I Refrlgprating machine, the YT Welding iron, Belgian comp

Hydrophobia treatment of. Meaical notes. . tunmps tor Americans 305] Her................... Sugar machinery..

Hydro-pneumatic puule. the Medical strike, a 5 | Patents, Freach 341 Refrigembor and count: Sulcidal epidemic, a. Well-boring tools P
Hygiene, hints in Medical work, the oldest. 216 | Patents have done f », w 9 | Refrigerator steamer. pro; 322 { Sulphuretted hydroge Wellg, artestan. * 54
Hygrometer, new . 116 | Melanosis........ 3 t’atents oﬂlclal 1ist of : refrigerator, the Fisher 114 { Sulphuric acid ,action of, Whale power v& .. 85
liypodermic’ injection of nutri: Melon cucumbers. . 2, 28, 44, 60, 76, 92, 108. 1’*- 1o, Relics, ancient human 153 ete ..., Wheelwright’s machine.un: al*406

ment.....oeeiuiin.. e . 342 | Mercurial ointment. 156 172, 188, 204, 2 25’ kesidences model . *23 | Sulphuric acid, Whistling, national differences as
Mesembryanthemums, 268, 284, 800, 316. 3: 2, 348. 363, {est, laborious.. 262 | Sun and the latitude . [ TR 310
I Metal, anti-friction 319, 395, 409 | Rhinoceros, skinn 356 | Sun, constitution of the White finish on glass. . 204
Metalarches ..... Patents oﬂlcial 1list of Capadian’ Rice, toboil.......... 121 | Sun spots and atmospheric forces 216 Wind instruments. . . fgzﬁ
Iceboats sailing faster than the Metal industries, Ku 12.28 , 4, 60,76, 92. 108, 1:’1 140, Riding, fast. 321 | Sunstroke. death by...... ) 138 | wire fence, making 24
wind............. (20) 235 Metals, prices ot......... 156, 172, 188, 204, 221, 237, 22, Ritle contest, the Irish-American *40 Surfaces, flat. 2571 Wireindeep sea soundings.use of 81
Ice- makluu machine Metal, White, free- ﬂowlug 268, 2§5 30l 316, 33‘3, d4$, dSO 29¢ { Riveting by hydraulleower Suspendedanimamonasap eserv- Wood-carv? g machine... .......* 9
Ice, remarkable shower “of. .. 21y, | Metal, white, inoxidizable...... 1 Patents. our debc ...... 56 | Riveting cold metal. . 5 ing agent . Wood, preserving..... ‘r«.‘
Ice w.mw 10 preserve, . 191 Meteorite of Februalyl? 1872, the 104 | Patents, relation of (o the Vari- Rokitanski’s farewell address . 247 | Swans,....... ‘Wood pulp 26
Tce sheet., the grea 96 | Meters, lquid........0.... ceeeen 04 ous industries............. 281, 321 | Rooster. the cataleptic....... Swedenborg as a chemist. 56
Tdees, 193 Mlcroscope ahome-made. Patents, realgnutlon of the Com- | Rope socket .. Swimming across the Engiish Wood stain, walnut............
Igaorance of commontnings,wﬂ. Microscone lenses (32, 34, 30).... 395 missioner.......ooovevvvians 3, 177 | Rope, strength of Channel........cooeeevuns v vanen 165 | woodwork.the protection of, efc.
ful.... ... .1 Microscopical researches.. . Patents, the new Commissioner Rope, wettinga.. Swimming apparatus, auton)atlc ?"5 Wool, mineral. ............. 53, %
Iruana frmily, the.. . Microscopical soirée, a... . . OF vevvenerieanrnaneeieens o 193 | Koses, Zrowing........... Swimming feat, Captain Webb’s. 227 | worms, currant and gooseberry . 1
I Mprovemeuts, needed. Microscopic bi-centennial, a..... Patent system, a defence of our. 9 | Rotary engines and pumps. Swimming. remarkable. .... 214 | wrinkleg and recipes. ..........
Incubation, temperature of Milking tubes, improved . Patent, the Woodburv..... ...... 176 { Rubber boots, cracking.., (46) 379 Swindles, the natural hlsmlv ‘of.. lz
Tncuhator, a new. Milk, preserving in England . 389 Patterns for scroll saw WOTKS. . ... 353 | Rust from steel, 1o remove....... 56| Swordfish exploits....oiiiiinenin.. 47 Y
Tndian mounds, exp Milk, solidified . 280 | Peach borer, the.............. (25) 303 | Rust on iron and steel, prevent-
Induced current, the Milk, use of.. 232 | Peach crop, an enormous . ..... 97 ng.........oonns Gesaaen., 169 T Yacht, steam, the Hermione..... 168
Induction coil, a new . Milis, improv 28 | Pencil, adding............... . *214 Yeas*, compréssed. ... L (47) 204
Tnducrion or ele(-tros “x 115 | Mill, ‘the (xranqufarm Pens, dotting, 342 L) . Ye.ist Vienna. . 85
Ink, black . Mines, coal, light in, People, a guec ook Teenla uud raw meat. . Yueca stricta, the. LB
Ink, bluish gre Mines'in Bohe nia.. .. Pepper, bird .. (48) 220 [ Hadirou, mproved.. cei.-ee... 358 | Tea kettle, improved.
ink, faded, to wstor ines, the Cnmberland h Perchloride of 1 .(8) 285 | safe, kitchen sieeees 283 Teaspoonfuls 24 VA
ik, indelible ississippt jetties, the......... . 55 | Perfume, néw 289 Nalllng faster thal the wind Teetotallers, & new argiment for 353
Juk, marking Mississippl river. hinproving the Perspiration. . 1m 20y 285, (21)*331 | Telegraph cable, the direct ..... 163 | zme, cleaning. ... SR 1
Juk, purple t my thof the.,.......... veeecss 197 Petrolenm, analy W salicylie acto o, 20, 96, 181 | Telegraph ('hm'geq 0 rf*duc co DY Zine pipes for wader, ete. (48 139
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Afvertisements.

Back Page = = = = = = $1.00 a line,
Inside Page = = = =« = = ‘75 cents a line,
Engravings may head advertisements at the same raie
per line, by measurement, as the letter press. Adver-
dsements must be received at publication office as

early a8 Friday morning to appear in next issue.

Frientific Jmevican,

CLARK & COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Can be readily fitted to 8tore Fronts
PROOF, and affording absolute rotect]on also
Store Fronts. Private
or balance weights aud cannot get out of order,
ghutters in the world.

Building, Leuox Librarf' Building. Have been for
and are endorsed by the leading architects of the world.

AGENTS WANTED.

AMES G. WILSON, Manager, 218 West 26th 8t.,
and at London. Paris, Vienna, Berlin, Melbourne, &c., &c.

_ 413

Rear Windows or other r) enings making them FIRE AND BURGLAR

SHU & In varlous kinds of wood, suitable for

ouses, Offices, and School i’anmons Clark's snutners are self-acting, require no machinery
They are handsome in appearance. and are the best and cheapest
Are fitted tothe new 7Tribune Building, Delaware and Hudson Canal Buildin,
ears in dally use in every principal city throug. fout Europe,

. Manhattan

New York,

PECIAL SALE OF CHUCK3—One half dozen
of each size of the Onelda Steam Engine Co ’s Uni-
versal and Independent, three and four jaw Cbucks,
Westcott’s Patent. Address R. E. STATE,Springfleld,O.

ATHE WANTED—48 in. Swing, 20 feet Bed.
Second hand. Must be in zood order
HOS. WORSWICK Guelph Ont

HE COPARTNERSHIP or J. P. VERREE &

Co. being about to expire by limitation, that firm,
now engagea in the manufactore of edge tools, ham-
mers, &c., at Verree’s Mills, Philadelphia desiring to
discontinue business, offer for Sale the good-will, stock,
and fixtures of sald concern at a reasonable ﬁgure The
property can be leased for a term of years at a much re-

duced rate. Address J. P, E & CO., Verree's
Mills, P. . Philadelphia Pa
JOUN P. VERR W. G. JUSTICE.
UNCHING For the Best and Cheap=

est, agdress THE &’ l‘ILhS
& PARKER PRESS CO.,
CoNN.

AND
DROP PRESSES.

With Disston’s
Saws.

Sold by Hardware
Trade. NGDON
MITRE BOX (0.,
Millers Fall, Mags.

§F~ Send for Cir-
cular.

OW TO WARM YOUR HOUSE.-Read.—
¢¢ The Gothic Furnace in my house gives entire
satistaction;it is very easily managed ;the shaking appa-
ratus being especmnv good. 1t furnishes plenty of heat,
and allows no gas to escape. I consider myself fortunate
in having selected your furnace, after much investiga-
tion and Inquiry,to replace one that had given me a great
deal of trouple and anncyance, and I belleve it i8 the
best furnace in use.’’—RUFUS G. BEARDSLEE, 47 West
Fifty-fifth Street, of the Board of Education. To ALEX.
LESLEY, 226 "West Twenty-third Street. Send for
cata]ogue, or call and see the furnace.

- For Sale,

The valuable Machine Works known as

The SOUTHWARK FOUNDRY,
Philadelphia,

Ownedandfor Sale by thelat® firm of

MERRICK & SONS.

Lot 352x396—four fronts.

A railroad track, connecting with main line on Wash-
ington Avenue, runs through the works. All the build-
ings and tools are first class.

The establishment cau work to advantage fr: 600 to
800 men, and produce to the va'ue of one and arter
millions annually.

Address, for full partlculars

MIDDLETOWN,

3, 3p FLoO!
230 South 3d St ., Phil adelphla Pa.

AMATEU RS AND ARTIZANS.
THE FLEETWOOD SCROLL SAW,
WITH
Boring Attuchment & Blower,
18 EQUALLED FOR
5 Rupldlt)‘, Accurnc , Durability,

nd Low Cost.
Saws Wood 11n. thick and under; a]so
Metals, Horn, Bone, Ivory, S
&c., ap 1 makes the meost delicate
Designs of Inlaid & Scroll Work.
Price #10 to $15. Drill Attachment,
$5 50. Send fowmmphlet, and 1ist of Dea
sign? of Fret TRUMP BRO’S,
Manufacturers, Wilmington, Del.

ANTED—A good Foundry Pattern Maker,

also a good Moulder, one having a small capital to
nvest in trade referred Applv with stamp,
. BLAKE, Olathe, John Co., Kans

MALL POX —Prevent its pitting. A sure, safe,
and infallible remedy. Even};{house should keep it.

Price $1.00. Apply to J. ZACK TAYL

Deal 8 lsland, Md.

0 DINNER PAIL, 50c.—Best and most Convenient
* Ever Sold. F. E. HEINIG, Louisville, Ky.

OR SALE—One half interest in a Tobacco

Patent. I'or particulars, address
D. A. ALDEN, \lalden Mass.
& Ne Brokers.

Y, A MONTH--Agents wanted every-
where. Business honorable and first
class. Particulars sent free. Address

J. WORTH & CO.. St. Louis,Mo.

8500 IN (:OLP GIVEN AWAY, also 50 per cent
Commission. You can make from $10 to $20
dajly, FAMILY JOURNAL CO., 292 Broadway, N. Y.

CENTENNIAL DRILL CHUCK—
4y Warranted perfect and durable. Holds
4 |)\ v]ﬂl\ i-64to1-2 in Sent by mail on receipt of
orice, $1.25. Send for new reduced
List of Chucks.

A. F. CUSHMAN,
Hartford, Conn.

Machinery of lmproved Styles for making
SHINGLES, BEADPING ANDSTAVES,
Sole makers of t.he well known IMPROVED LAW’S PATENT
SHINGLE AND HEADING SAwir G MacHINE. For circu-
lars, address

[11

TR Locknort, N.Y.

EVOR & CO.,
r ' WROUCHT
IIIII L+ IRON

BEAMS & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the corpound welds between the stem
and flanges, which have proved so objectionable in the old
mode of manufacturing,are entirely avoided. Weare pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lnhoigranh address
Carnegie Brothers & Co.,Union Iron Milis,Pittsburgh, Pa.

The ADL
PORTABLE ST EAM ENGINE

AUTOMATICAL cu1 OFF RECULATOR
AND

T
BALANCED VALVE

4

{ MYS D04 F4THIE

THEBEST

«° MOST ECONOMICAL ENGINE w*
SEND FORTCIRCULAR .

.C.HOADLEY CO. LAWRENCE MA

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public.

Price, 4 Horse Power....
g e o

7to 8}4 Horse Power
12to 1

qend for Illustrated Circular
and Price List.

H. B. BIGELOW & CO.,
New Haven, Conn.

Y per day at howe. Samples worth $1
$O t'o $JU free STINsON & Co. Portland.Maine.

- 1ze Ficturesent free! An
The TOLL- GATE! lll,lreflleous?zem' 50 objects to

find! Address with stamp, K. C. ABBEY, Buffalo, N Y.

sratnard Wjlling Machines et

A new Universal Milling $fachine for $200. Also Brown’s
Pat, SCREW MA ,HINES and our new Brainard STEEL
BAR VISE. B. M. CO 181 Milk St., Boston, Mass,

and Morphine habit absolutely and
speedily cured. Painless : no publicity.
Send stamp for particulars. ﬁ) . Carl-
ton. 187 Washington St., Chicage, Ill.

Hammond's Window Springs.

for all windows. Six Sanples mailed for 50 cents,
. 8. HAMMOUND, Lewisberry, York Co., Pa

Barnew Foot-power Scroll
Saws and Lathe.

An entire REVOLUTION in the con-
struction of foot-power machines!
The old style thrown aside when these
are known! Thousands now in uge!
$1,500 to $2.000 per year made using
| them. One person out of every three
who send for catalognes of these ma-
chines buys one. Say what paper
you read this In, and address

W. F. & J. BARNES,
Rockford, Winnebago Co., 11,
Box'2044

FINE MACHINIST’S & AMATEUR TOOLS,
Foot Lathes Pollshmg Lathes, Centennial GGrind Stones,
Taps. Dies, 'Dril 18, Automatic Boring Tool, Fleetwood
Scroll Saws. Send 6 cents ln Smmps for Complete 1llus-
trated Catalogue. KSON & TYLER, 16 German
Street, Baltimore, Md

ATENT DOUBLE ECCENTRIC CORNICE BRAKE,
Manufactured by THOMAS & ROBINSON, Cincin-
nati, O. Send for Circulars.

PATENT
Planing and Matching

and Molding Machines, Gray and Wood's Planers, Self-

omn%VSaw Arbors, and other wood- working nmchinery
E CO., {91 Libertv St.

Send for Llrculars. ete.

OLD ROLLED
SHATFTING.

The act that this shafting has 75 per cent greater
strength, a finer finish, and is truer to gage, thanany

(67 Sudbury St. , Boahon

other 1n use,renders it undoubtedly the most economical.
‘We are also the sole manufacturers of the CELEBRATED
CoLLINS' PaT. COUPLING, and furnish Pulleys, Havgers,

etc., of the most approved scyles Price list mailed on
appllcation to JONES & LAUGHLINS,
Try Street, 2nd and 8rd Avenues, Pittsburgh. Pa.
S. Canal Street, Chicago, T,
=" Stocks of rhls Shafnng 1n store and for sale by
LL DANA, & FITZ, Boston, Mass.
GEO ACE & CO., 121 Chambers 'St.. N.Y.
PIFRCE & WHALING, Milwaukee, W is.

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra lengths and quality, from 3-16th thick up, planed
and unplaned. Also, full stock of HARD- WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &ec.

Inclose Stamp fer Catalogue and Price- List.

Geo. W. Read & Co.,
18610200 Lewisst.,ft.5th & 6th sts,, E.R.,N. Y,
‘WABHINGTON, D. C. ,%

Sept. 13, 1875.
JNO, MAYHER,
Treas. Vallev Machine Co., East
Hampton, Magi
Dear Sir: Tbe “ Wright Bucket
Plunger Steam Pump’you builtfor
the Government *‘ works like a
top.’’ Am sure it has never had its
equal in any of the Departments,
and Lhave no hesitancy in recom-
mending this Pump to any one in
want of a first class,nolseless Steam
Pump. Very res]gectful 1y
MILLER,

s Chief Engineer U. S. House of

Representatives.

Send to usfor Catalo
V.M. C

€.
MPAN Y

Portable Engine,1.5,6,8h.p. Some-

E‘EI%(?NIEYI?AIE D‘thlgB’.J%wﬁ Best for price. Circulars,
AND WOOD WOBKINGMACHINERY
. PLACE. 103 Reade Street, New York.

8,000in Use
Blake’s
STEAM PUMPS

for every possible duty. Send
for Illustrated Catalogue.
GEO. F. BLAKE M'F'G CO.
86 & 8 Liberty Street,
New York,
| 50

Cor. Causeway and Friend and 52 South Cana

§t8.. Boston. Mass. St.. Chicago. Ill.
INVESTED in Wall Street
0 often leads to fortune. A
72 page book, explaining

evervthing, and copy of the Wall Street Review.

SENT FREE. REikor s srontway N &
PARB'S Damascns Spring Steel Self- AdJustmg

_— seper . Bracket aml Fret
%wo( p$l ;5 11()0112 14 lf) . Saw
TIC €, 5 52.00 2.25 A
With'each frame is ncliided 12 Profit & Pleasure

inimitable and original fret or
geroll patterns, 8 bracket sawli  coOMPLETE
! Tor - - §$125
blades, 1 sheet impression paper, I brad awlwith
full instructions. =By mail, prepaid, on lLLupt
of price named. 100 scrollwork desizns free, on
“receipt of stamp. GEO. PARR, Builalo, N. Y.

A

to Enterprising Men: Private Sale of the Missouri
a8s8 Foundry, Steam and Gas Pipe Works of the late
John Kupferle, situated at the corner of tecond st. and
‘Washington Avenue, in the City ot st. Louis, Mo The
abovementioned well known establishment, situated in
the heart of the City, and in complete running order,
andhavinga veryextensive and valuable custom, 18 now.
by leave of the Probate Courtof St. Louis County,oftered
for sale upon reasonable terms. For particu)ars, apoly
to JOSEPH DEGKENHART and CHARLES S®€ITZ, Ex-
ecutors. No. 600 N. Second Street, St. Louis,Mo.

O MANUFACTURERS OF AGRICULTURAL
and Domestic Machinery—A House in Holland. do-
ing a good business in above, will be glad to receive
‘post free) catalogues, terms. &c.. of implements and
howsehold articles. References given and requireax
Address K.F.,care of Nijgh and Van Ditmar,Rotterdam.

q N EXCELLENT OPPORTUNITY OFFERED
T

OTIS, SAFETY HOISTING
Machinery.
OTIS, BROS. & CC.,
0. 348 BROADWAY, NEW YORK.
PILES
Machinists

All sizes at low prices. . GOULD. Newark

A S Cure. Trial box only 253,
al.W. Purgam,95E B'wav. N.Y

Toolsﬁ‘ .

ITHERBY, RUGG & RICHARDSON, Man-

ufacturers of Woodworth Plaiing, Tongueing.
and Grooving Machines, Daniel’s Planers, Richardson’
Patent Im Eroved Tenon Machines, Mortising, Mould-
ing, and Saw Machines, and Wood-Working Ma-
chinery generally, 2 Salisbux-y Street, Worcester, Mags.
(Shop formerly occupied by R AI:L & Cu.)
Q. 8. M. RICHARDSON.

L. B. WITHERBY. 3. EUGa.

DECAIT.COMANIKE,
or TRANSFER PICTURES, with book of
24 pp., giving full instructions in this new
and beautiful art, sent post-paid for 10 cts,
100 ass’td pictures, 50 cts, They are Heads, Landscapes, Animals,
Birds, Insccts, Flowers, Autumn Leaves, Comic Figures, &c.
'They can be easily transferred to any article so a8 to imitate the
most beautiful painting. Also, 6 beautiful GEM CHROMOS
for 10 cts, ; 650 for 50 ctR. Agents wanteds
Address J, L. PATTEN & CO., 162 William Street, New York.

EW & SECOND HAND WOOD WORKING

Machinery, Floorers. Planers and Matchers, Single
and Double Surfacers, Moulding Machines, Scroll Saws.
Suction and Biast Fans for Shavings, etc. D. . AT
MORE, 318t and Chestnut St., Philadelphia, Pa.

MANUFACTURER OF FIRST CLASS TAPS,
Pawtucket, R. |

FINE TOOLS

For Machinists, Jewelers, Engravers, Watchmakers,
Amateurs, and others. Also, a fine assortment of File
and Steel Wire Su{pues. at FRASSE & CO.’S, 62 Chat~
ham Street. New York.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchman’s
me Detector, capable of accurately controlling the
motion of a watchman or patrolman at the differentsta-
tions of his beat. Send for circular,
BUERK, P. Box 979, ass,
. B.—The stit against'lmhaeuser & ork,
was declded in my favor, June 10, 1874. Proceedings
have been commenced agalnst Imhaeuser & Co. for sell-
ing, contrary to the order of the Court, and especially the
clock with a series of springs in the cover, nnd marked
Pat’d Oct. 4. Persons usin ese, other
clocks intrlng’Lng on my Patent. N B aeatt with agone
ding to law., __ o .

Boston
Co., of New

Sha.pino' Machines

Have novel device for changing

length of stroke while in motio

o also, automatic down feed, an

quick return. Four sizes.
Patented 1868, 1871, 1874,

Wood & Light Machine Co,
Worcester, Mass.
Manufacturers of all kinds of
}_Iron Working Machinery

"Shafting, Pulleys, &c.

Gommercial Aggney,

109 & 111 WORTH ST., NEW YORK.

MERCHANTS contemplating changes in their
Partnerships, or the formation of NEw FiRrMs,
will oblige by communicating the same to us, that
their names may appear correctly in the “ (OM-
MERCIAL AGENCY REGISTER.”

Desiring to have our Records as accurate as pos-
gible, we will accept the Statements and Refer-
ences of any Merchant, and give the same the
most thorough scrutiny.

BANKERS, MERCHANTS and MANUFACTURERS
will oblige by informing us jf in any case their
knowledge and experience do not harmonize with
our reports. We ask this that we may, by fresh
and thorough investigation, correct errors, if any
are found to exist.

The *“ COMMERCIAL AGENCY REGISTER” will be
ready for delivery shortly after the first of Janu-

ary next.
McKinLop & SprRAGUE Co.

OR RENT, WITH STEAM POWER-A brick
two story building, 50x100 ft., with Steam Drying
House, and a Complete System of Modern Machlnery
for the Manufacture of Flooring. Doors, Sash, Blinds,

&c., at Columbus, Gs Yor further particulars, apply to
WM. H. HINDL, Cuyahoga Fallg, Ohio,

© 1875 SCIENTIFIC AMERICAN, INC.

TRADE EN INE.

Noiseless ln operaﬂon—Perfecl
{n workmanship—all light parts
of Cast Steed.

Every Engine indicated, and
valve corrected to give the high-
est attainable results.

Warranted superior to any
semi - portable ngine 1in the
market.

Send for Price List and Cir-
cular.

HErRrRMAN & HERCHEL-
S RODF M’F'a. Co.,

Dayton, Obio.

The PORTER ALLEN ENGINE

POSITIVE-MOTION VARIABLE CUT-OF
RAPID PI\J‘ON SPEED,
CHARLES T. PORTER,
Harlem,N.Y. City.

THIS MOUSTACHE produced by the use of
5 Brapp Krixir without injury, or will
forfeit $100, Safe and sure. With full direct'ns

ma(n 1), 25¢. AL L. Ssmitin & Co., Ag'ts, Pala-
X N B. Fora HEAVY GROW TH use
i Mention thix paper,

Send for a circular to

TEEL NAME STAMPS— Post. paid for 15c. per letter
STEEL STAMP WORKS, 213 Chapel St., New Haven, Ct

INDIA RUBBER,
For Inventors and the Trade, made inth any
short notice, by F, H. HOLTON, 45 Gold St.,
Established {n 1860.

FO()T PO\V}aR TENONING MACHINES FOR SALE,
By . C. HILLS, 51 Cortlandt St., New York.

CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Plan-
nl ers for Metal, Small Gear Curters,
d Slide-rests,Ball Machines for Lathes,
Foot Scroll Saws, light and heavy,
Foot Circular Saws. Just the
thing for amateurs and arti-
sans, Sellingeverywhere. Send for
IlJustrated Catalogues

. BALDWI[Q, Laconia, N. H.

PATENT SCROLL SAWS

Qur specialty 18 Scroll and Band Saws Over 300 ¥
chines in use. o SUPLP 10R TO A ND LESS PRICE

DISTING

attern at
ew York.

Cor 2nd & CentmlAve Clncltnati 0.

BAND INS'I‘RUMEN’I‘S—
BOOSEY & CO., Sole Agents, 32 East
14th Street, New York.

Boult’s Patent

Reverse Motion
Paneling, Variety
Moulding and
Dovetailing
Machine
cuts Panels 0%
any design or
style of mould in
the solld wood
with neatness
and dispatch. Is
8 first classg
Shaper,Edge
and Scroll
M oulder,
Doel genersl
1)ovetailmg with
thick or in
stuffs.  Simple

a 0¥ Send for Pamphlet and
=3} Sample of work.

Improved Solid Steel Cutters for
all kinds of Variety Moulders
made to order, and warranted

B¢
. MACHINERY CO.
¢ BattleCreek, Mlc’h

IMPROVED MACHINERY for STAVE

Headlng Shlngle and Handles Cablner. Maker’s Machin-
ery, Balley Gauge Lathe, Durkee’s Automatic Saw Mill
(Improved), Key Seat, Cuttin g, Pulley Boring,and \ﬂ]l\ng
Machines éadial Drills, Steam Enegines, and Bailey’s Ve-
neering Ma hines, Cable and Sheaves for tmnsmlmgg
Power eic tc. T. R.BAILEY & VAIlL, Locknortlv

VIRIEGA HOW MADE IN

10 HOURS from
Cider, Wine or Molasses, without using drugs.
Address F.I. SAGE, Vinegar Maker. Springfield, Mass.

¢ACELSTop “ZLowest Pricod and BEST.?

Do Your Own Printing!

$ 3 Press_for cards, labels, envelopes, etc.
Larger sizes for larger work.

” Business Men do their printing and advertis-

== ing, suve money and increase trade. Pleasure and

prnﬁt in Amateur Printing, The Girlsor

0 S shave great fun and ma. o money fast at

V'S peinting. Send two stamps for full cata-

Slnnm of presses, type, ete., to the Manufactarers,

l'e sse EISE

Y& CO. » Meriden, Conn,

WILLIAM HENRY KING—ALBUMEN MANUFAC-
TURER, 78 & 80 St. Andrew Street, Liv: erpool En,

MACHINERY

{RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLING 8, BELTING, &
&c. Bend for Illustrated Catalogue and Price List.

GEORGE PLACE,
121 Chambers & 103 Reade Bts. K. ¥.City.

7 BLAKE'S PATENT
A Stone and Ore Breaker

Crushes all hard and brittle substances to
any reguired size. Algo, any kind of
=:8TONE for RoaDps and for (‘ONCRME &e.
Address BLAKE CRUSHER CO.,
New Haven, Conn.

Our Boiler and Pipe Covering
Save 256 PER CENT.
1 I‘_“ U Iﬁ]g.

ASBESTOS FELTING COMPANY,
015—522 FRONT ST1., New York._

PLANING AND MATCHlNG

BENTEL MARGEDANT & Co.
HAM[LTONq OHIO. ]
Soud 1or Catalogue ond Price Tast, .
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Advertisemencs,

Back Page = $1.00 a line.
Inside Page = = = = = 75 cenis a line.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next issue.

Engine, indle, & Cylinder Oil. E. H. KELLOGE,
e Rl e The bost. Histablisned 168,

(. [ Gumther’s Sons

INVITE ATTENTION TO THEIR FINE
SIOCK OF

FUR-LINED
SILK CIRCULARS,

OF DIFFERENT STYLES, PLAIN AND
TRIMMED, AND MADE UP WITH
SPECIAL CARE.,

AN ADDITIONAL ASSORTMENT OF CHOICE

Seal-Skin Sacques

OFFERED FOR THE;

Holidays.

502 & 504 Broadway.

Manufacturer and Builder.

The best and cheapest mechanical and scientific jour-
nalinthe world. Edited by Prof. P, H. Vander Weyde.
Each number contains treasures of information on all
practical and scientific subjects.SSubscription ]%rica $2.00
per year. Postage one cent a month extra, hou-
sand (10,000) & plicamons w anted for specimen_copies,
which will be turnished Free. leernl commissions
to agents. Address AUSTIN BLACK, Pub’r,
P. 0. Box 4379. 37 Park Row, New York.

10 BOOK 1N SIZE &
STYLE For $9.—Vol.1of
our neW book. **Wooden
and Brick Buildings,'’
contains 80 9x12 mntes ‘ot
odern Designs for Cot-
tages, Suburban & Farm
Houses, costing $1,000
and upwnrds A]sos e-
cifications and detalls.
Sent to any address free
by mail or express, on

t O ice, $9.00.
& Illustrated catalogue free recelpt ot pr ¥
A. J. BICKNELL & CU 27 Warren 8t.,N. Y.

EAGLE FOOT LATHES,

With 8croll and Circular Saw_ Attach-
ments, Slide Rest, Tools, &c. ; also Smal’
Engine Lathes, M'etal Hand Planers &ec.
Neatest designs, superior finish

ices. Our new Catalogue descri
these and every tool neceseariv for the Am
ateur or A.rtlznn Send for

WM. L. CHASE & CO.,
95 & 91 Liberty St., New York.

Plamng & Matching,

Moulding, Re-ga g and Tenonin Machlnes. scrol
Saws and General Wood- ‘Working achlner
JOHN B. SCHENCK ONS{ Matteawan

3]

Send for Catalogue. 118 Liberty ét N ¥.city.
The RAILROAD GAZETTE, weekly, has illus-

L trations and descriptions of everything of novelty
and mertt in railroad constraction and operation.
Contains all the ratiroad news, Read and highly com-
mended by eminent railroad men, many of whom write

or it. Specimens free. $4.20 a year. .Subscribers for

1B7b will receive numbers 1n 1875 from the time they sub-

ES.

sonbe Address 73 Broadway, New York.

ELGIN WATGF

4y
DTN

l E by Railroad Officers, Engineers, As-
tronomers, Explorers, Navigators,
ravelers and others, to be the Most Accurate,

Durable timekeepers in the world.
now in the market, including
Ladies and Gentlemen’s
8 zes, mders, Stem Winders, Stem Setters,
Full Plate, Three-Quarter Plate, Plain, Full Jeweled,

Ete. o
PH BE ranging from a few dollars for lp

but neat, Durable and Reliable
timekeepers in Silver cases, to two hundred or more
dollars for a highly finished and remarkably accu=-
rate one in fine Gold cases.

AVUI all C.0. D. advertisers and a%ﬂy to dealers

of known respectablllty, as Elgin Watches
are not furnished to any arty whatever to be
sold on the disreputable C. O. D. plan, which is used
to palm off imitation and pmchbeck goods.

EM A and receive with your watch the reg-
ular warranty medal of the Company,
as noted b ow, and see that the name and number
correspond.

named T. M. Avery is offered at

THEQWATCH such prices as to come within

the reach of all, and is unequaled in the world for

the money.

GUA ANTEE TheCompuny makes no watches

- atany price, low or high, which it

is not willing to FULLY WARRANT. Each watch move-

ment of any and every grade, made by the Elgin Nation-

al Watch Company, and bearing its trade-mark * El-

gin, Ils.,” I3 accompanied by the gfficial WARRANTY

MEDAL of the Company, with number and name cor«

responding to the watch.

AlE by respectable jewelers in nearly

every town in the United States and

anadas, and al o in the principal cities through~ut
the world. Call on your jeweler and ask to see them.

Sreientific dmerican,

[DECEMBER 235, 1875.

The

Eagle Anvil

WARRANTED and
Price Reduced to 10 Cts. per Pound.

JESSOP’S BEST TOOL CAST STEEL FACE AND HORN ON BEST

AMERICAN IRON,

They have proved better than the Best English

Boller flues Super-Heated Steam, O1l 8tills, &

HENRY W. BULKLEY, Sole Man ffacturer,
[ Liberty Sc.. New York.
OGERBS’ TANNATE OF S0DA BOILER
SCALE PREVENTIVE. JOS. G. ROGERS & CO. N

Madigon, Ind.
8~ Send for book on Bofler In rustation. '

DAMPER AND LEVER
REGULATORS B E s T GAGE COCKS.
MURRILL & KE1ZER, 44 Holliday St.,Balt.

THE NATIONAL

Steel Tube Gleaner.

For
Cleaning;
Boiler

Tubes.

Adopned and in use b,
Send for Circular

18%,

ale b uealers

U.8. Na Hor
(ERS SPE CE CO

HE CHAL

foot E. 9tk Street. N. Y., Agents for the U.
NON-GOMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “ ATR SPACE" IMPROVEMENT.

Saves 10 _to 20 er cent. CHALMERS SPENCE CO.,
foot E. 9¢h 8t., N.Y.; 1202 N. 2nd St., St. Louls, Mo,

PORTLAND CEMENT

For Welks Cisterns, Foundations., Stables, Cellars,
ges, Reservoirs, Breweries, e:c.

Remit 6 cents l\xi)omzage for Practical Treatise on Cements.

EROCHANT & Co., 76 South St., New York.

PLANERS,

ENGINE LATHES, DRILLS, &c¢. Sendfor Pric Li t.
NEW HAVEN MANUFACTURIrI\G &0:
New Haven. Conn

THE SOUTHERN STATES
AGRICULTURAL AND INDUSTRIAL

EXPOSITION

Will be Held on the Fair Grounds, at
New Orieans, Commencing February
26, 1876, and Conunuing Ten Days,

MARKS, PRESIDENT,
SAMUEL MULLEN GENERAL SUPERINTENDENT.

Executive Committee,

A BALDWIN, Chalrman,
JAMES 1. B, SCHMIDT
COLONEL J D! HILL, JOﬂN G FLEMING.

It is the aim of the Board of Commissionersto make it
athorough Exposition of the Agriculrural and Mechani-
cal Products ot the Southern States, Mexico, and Central
America; but it will be open to compemors throughont
the country, and the general premium list will embrace
all articles comprehended in the Bfeneral design of an
Agricultural and Industrial Exposition, including special
premiums for strictly Southern products.

‘'The Mechanlcal Department has been devised with
great care and on the most extensive scale. The Pre-
mium List will be ready for distribution November 20th.

Ample arrangements have been perfected for the trans-
portation of gouds and visitors from every section at re-
aucedrates. For detailed information, a

AMUEL MULLEN, GEN L SUP'T,
No. 80 Camp St., New Orleans

EmeryWhee]s f

SRS

f URE EMERY,
guaranteed equal to any in the market at prices lower
than any otherfirst class emery.

W. C. DUYCKINCK,

IMPORTER, MANUFAOTURER, AND DEALER m

Railway, Machinists’and En-

gineers’ Supplies,
50 AND 52 JOHN STREET,
P.MO. Box 4101. NEW YORK.

The Standard—Best Stock—Finest Finish,

MANUFACTURED ONLY BY

D, ARTHUR BROWN & CO,) Fisherville, N.H.

and Shaped Diamond Carbon Points, indispensable for

Turning Emery Wheels, Grindstones, also Trueing up
Hardened Steel and Paper Calender Rollers,etc. Address
J. DICKINSON, Patentee, 64 Nassau St., N.Y.

O FILES ARE USED ON HOE’S CHISEL
TOOTH SAWS. No swaging, no gumming, no
rounding. nor stde set to perplex the sawyer. Theyrun

straight, and are fifty per cent cheaper to use than the
olid saw.

REYNOLDS & CO.,

145 EAST ST.,, NEW HAVEN, CT.,
MANUFACTURE
ron and Steel Set Screws, Round, Square, and Hexagon
Head ; Machine anc_Cap Screws; Plano, Knob, and Lock
-screws Machine, Bridge, and’ Roof Bo‘lts Bolt Ends,
,nanks, Nuts, Washers. etc., of every description
Send for Price List.

ICHARDSON, MERIAM & CO.,

Manufacturers of thelatest smproved Patent Danpiels’

Woodworth Planing Machines, Matching, Sath and
Moldln , Tenoning, Morcsing, Boring, Shaping Verti-
cal and Circular Re-sawing Machines, Saw M fs Saw
Arbors, Scroll Saws, Railway, Cu t,-Off. and Rip SaW
Machines, Spoke and ‘Wood Turning Lathes, and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Manufactory, Wor-

cester, Mass. Warehouse, 107 Liberty Street New York,

ESTABLISHED 1843. Anvils.

GENERAL AGENTS.—NEW YORK: J. Clark Wilson & Co.; Russell & Erwin M'f’g Co.; H. Durrie & Co.
PHILADELPHIA: James C. Hand & Co. BosTON: George H. Grny & Danforth. BALTIMORE: ’W H. Cole. CIN-
OINNATI: Post & Co. CHICAGO: S. Kimbark. LOU]SVILLY ‘W. B. Belknap & Co.

For showing Heat of 3 i
Pyrometers; Ovens, Hot Blast Pipes SCh Ien ker S Statlonary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N.Y,
¢ Send for Circular. _z&0

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B, FRANKLIN, V. Pres't.  J. M. ALLEN, Pres't
1. B. PIERCE, §¢¢'7.

HABTFORD, OONN.

O ENGINEERS, MACHINERY MANUFAC-
TURF RS, AxD TOOL MAKERS. The undersigned
DUTCH Firm is willing to undertake the sole Agency in
Holland_of SUPERIOR CLASS of ENGINES, AGRI-
CULTURAL MACHINERY, AND ENGINEERING
TOOLS. None but FIRsT CL.AsS MANUFACTURERS need
apply. LEONARD SLIG
Monnlckendam, Holland.
For THE HoLIDAYsS—Gas Fitter’s & Plnmb-
er’s Guide, a book of instruction. A Valua-
ble Present for man or boy. Illustrated.
P\ Paper cover, 75¢.; nicely bound, $1, by mafl
free. J.D.GALLOWAY, 345 N. 10511 hila.

r I \O DYERS AND MANUFACTURE 8.
Thomas's Fluid Tannic Acid, or Black Color Base,
for Coloring Hats, Carpets. and all Felt Goo: 8, and Tex
tile Fabrics, and for makinE Price 6c. per 1b. _Ad-
dress R THOMAS. Elmlra. N. Y.

Mill I‘urnishin Works

are the largest in the United Smtes Thev make Burr
Miilstones, Portable Mills, Smut Machines, Packers. Mill
Picks, Water Wheels, Pulleys and Gearlng, specially
adapted to flour mllls Send for catalog:

J. T. NOYE & SON Bnﬂalo, N.Y.

MICROSCOPES.

First class Microscopes, megnlfying 100 diameters.
Pricz $2 00. Smaller size th same focal adjustment,
$1.50, Address F. BLOC 'K EY, %3 Van Buren Street,
Brooklyn. New York. Tllustrated Circulars sent free.

IFE-LIKE PICTURES, accurate as photographs,
can be drawn on paper by means of Parlor Camera.
Prlce 31 .25, orepaid Send for Circular to

CKLEY, 253 Van Buren Street, Brooklyn,N.Y.

fORBLING 8 SUNS Manutacmr-
ers, Trenton, N. J., or 117 Liberty @8t 'w York.
‘Wheels and Rope for conveying power long dlsmnces
Send for Circular.

?ATENT RIGHT FOR SALE.—The one-half
o

Address JOHN A.

interest of the Riley estate in t,he Unlversal ‘Wood
rker, to the highest bidaer. Send offer to
.I B.MANNIX, Admr 148 Walnun St ,uncinnatl 0

NGINES & BOILERS.new & 2dh’d. perfect condition.
Very cheap. Adaress BINGHAM & %ICH 011 City,Pa.

Portland Cement.

From the best London Manufacturers. For mle b
AMES BRAND, 1fF 8t., N.
A Practical Treatise on Cement furnfahed for % cents.

THE BEST INJECTOR
For Locomotive and Stationary Bollers.
FRIEDMANN’S PATENT.

Over 15,000 Now in Use Here and in Europe.

Throws more and hotter water, with less steam, thar
any others. It hastwo Waterways, ixed Noazles, and no
movable parts to get out of order

NATHAN & DR.EYFUS, solesMan!l}memlrvers
§¥" 8ond for Catalesue. berty 8t., New Yor

Non-Freezing, Filtering, Automatic

STEAN
TRAP.

Sent C. O. D. to
any part of the
country, and War-

ranted t0 work per-
go 0 drains 2,000 ft., 1 in.

g 000. . 2, 20,000, 850, largest
ize, 9x14x18 1n. Send for Clrcnls.r

JENKINS & CO
R8 Church Street Philndelphia, Pa,

Successfully
Treated,
without use of Knifeor CanxtlcH
Dr. A. H. Brow~, New Haven,
Coun. Send two pastage stamps.

Correspendence from Physicians soircited,

fect or the money refunged.

a day at home. Agents wanted. Outfit and
terms free. TRUE & CO., Augusta, Maine.

A WEEK to Agents, Uld & Young Maie & Fe-
male,in their locality. Terms & O TFIT FREE.
Address P. 0. VICKERY & CO., Augusta, Me,

HOMAS'S FLUID TANNATE OF SODA—
Never fails to remove_Scale from any Steam Boiler,

using any kind of water. Itisin Barrels 500 1b., 4 Bbls.
g 14 Bbls, 125 1b. Prlce onl Ty MKL]' b, A dress

N. SPE , Eimira, N. Y.

MAGNETS—Permanent Steel Magnets
of any form or size, made to order by F. C. BEACB
& CO..246 Canal 8t., New Yorg. MaKers of the cele-
brateuu Tom Thumb and Miniature Telegraph Instru-

© 1875 SCIENTIFIC AMERICAN, INC.

We w1ll iend this set of CARVING TOOLS 1in a box by
mail, prepaid, on recelpt of one dollar. The tools are of
the ver best quality, with Agple ‘Wood hanoles, and
nicely sharpened for use. M[L ERS FALLS CO.,

8 Beekman st., New York.

Carpenter, Advertising Agent. Address

Bgm. "New Yorblt ty.
WESTON’S

Differential Pulley
BLOCKS,

ALSO ENOWN A8

Doyle’s, Hall's & Bird’s,
Are now all merged and are con
trolled exclusively by the
YALE LOCK M’F’G CO.,

HENRY R. TOWNE, Prest.
STAMFORD, CONN.

VAN WART & MoCoy,
New York Agents,
184 & 136 Duane Street.

————

@ T. A. WESTON, Mechanica
Engineer, with the Company.

TRIC MILLS—For grinding Bones, Ores. Sand, Old
ucibles, Fire Clay, Guanos 01l Cake, Feed, Corn,
CornandCob, Tobacco, Snuft, S gnr Salts, Roots, Sp(ces
Coftee, Cocoanut, Flaxseed, Asbestos, Mica. etc.,
whatever cannot be ground by othermills, Also for Ps.ints,
Printers’ Inks,Paste Blacking,etc. JOHN W. THOMSON,
successor to JAMES BOGAKDUS, corner of White and
€lm Sts.. New York.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine; Lowe's
Patent Tubular and ¥lue Bollers; Plain 8lide Valve Sta-
tionary, Holsting. and Portable Engines. Builers of al.
kinds. Steam Pumps, Mill Gearing, Shafting, &c., 811k
Tow Qakum, Bagging, Rope, Flax, +nd Hemp Machfnery
Agents for the I\’f" %{EV en Munufacturing Co.'s Machin-
{st's Tools; for Jndsona Governorg and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks.
WsREROQOMS, 10 BARCLAY STREET, NEW YORK.
WORKS PATERSON, NEW JERSEY.

Water  Wheels.

More than four times ag
many of Jas, Leftel’s Im-
roved Double Turbine
ater Woeels in operation
than anv other kina, 4
sizes made, ranging trom

BOGARDUS’ PATENT UNIVERSAL ECCEN-
T

finest ever puhlished, con
taining overs0 fine {ilustra
tions, sent free to parties
interested 1n water power
sttt S S
pr ngfie
rty §t., New York Clty

WHIPPLE’'S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair

for 1874. The Judges say: ‘ We consider this method of
fastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to sult
any thickness of Doors.’”” Send for Circuiar.
THE PARKER & WHIPPLE COMPANY,
‘West Meriden, Conn., or WChamhers 8t.. N Y

HW,JOHNS’,

Roofing. Roof Coating. and Cement. for repairing
Roofs. Paints—ali colors. readv mixed, Root Paint,
Fire Proof Commﬁ Boiler and Steam Pipe Cov
erings, Steamn Pnc ing, Roofing, Sheathing and
Liniog Felts, &

All ready 1or use. and easily applied.
phlets, Price Lists, &c.

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

Patentee and Manufacturer. Established 1858.
THE IMPROVED

NIAGARA STEAM PUMP,

3 to 91 Pearl St., Brooklun, N. Y
at 40 John St. B New York.
ﬁ ibbard & Aller,
SOLE MANUFACTURERS,
ENGINKS AND BOILERS,
Pulleys,Shafting and Hangers
a Specialty.

@ SECRETS WONDERS

And Mysteries. A 64 page Book, tullot pe\.unur Disclosures
Ilustrated. Sent free to all for 2 postage stampi
Address J. FLLTCHER & CO., Wmlumhurgh New York

TRO-PLATERS, JEWELERS
0 B W ARCHM ARERS, ’

BATTERIES, CHEMICALS, AND MATERTALS
sets or single, with Books of Ipsiructon for Nlckel
Gold, and Silver Plating. THOMAS Manufac-
turing Electrician, 16 Bromfield Stireet, Boston, Mass.,
Illustrat  Catalo ue sent iree

GARDINER'S PATENT
Eenlnng Mtachment

o EX
p = B . Address,

N c 2" R, E. STATE
SPRINGFIELD, O,

SEND FOR CIRCULAR AND PRICE-LIS

“HE “Scientific American’ i8 printea with

CHAS. EN EJ JOHNSON & CO.'S INK. Tenth and
Lombard Sts. Philadelphia and 59 @old 8t., New York

Send for Pam

z“






