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GRAND CENTRAL DEPOT SIGNAL SYSTEM,

Three great railroads have their termini in the Girand
Central Depot, located on 424 street, in Now York city.
An illustration and description of this immense structure
hnve already appeared in these columns. With the excop-
tion of the interval between 1:10and 8:40 in the morning,
and of fifty minutes at noon, no period of fifteen minutes
olapses in which some train does not depart or arrive wia
the Harlem, the Hudson River, or the New York, Hartford
and New Haven road. Oae 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 streetand Harlem bridge, a distance of nearly
four and & half miles. Barely two minutes sometimes in-
tervenes between the
departure of one train
and the incoming of
another, and three
traing often start at
intervals of five mi-
nutes apart,

It is obvious that,
in order to prevent
confusion and acei-
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-
gors must be admitted
from the reception
room to the outgoing
cars at oxactly the
proper time, and the
checking of their bag- o
gsge must be stopped L
in time to insure its
despaich by the pro-
per srains; and the rea-
der will have formed
some faint ides ot the
perfoct system which
must exist for the ma-
nagement of the ma-
chinery of the great
depot and its ap-
proachies. 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-
toresting, both lu res.
pect to ingenuity of
deslgn and mechani-
eal novelty

The system as &
whole may be divided :
jnto threo really distinet though closely interwoven parts:
first, the means whereby trains are recelved and despatched,
and also the internal operations of the depot controlled ; -sccl
ond, the electro-maguetic way sigoals;and third, ‘b". nm:
interlocking spparatus for switches and crossings. For : 0
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 s 3!

Located far up on the north wall of the depot, the v "I:

from its broad window extending over the intricate nﬂ.wn’]l
of rails into which the various tracks diverge. 'l,: i l‘“:)‘"
oablin. the interior appearance of which the rmdor' u': ‘
him in the largest of the engravings herewith }:h:.n‘;l”l(,-md'
On the wall hang signal indicators and bells, time A .u” g
& huge clock. On the table before the single uccul":' Crory
tolegraph instrument, a record book, and throe '(.'m:nw and
buttons, twenty in all. This Is the dup-lchvr‘n Umlng'rlph
bero, by pressing the buttons or manipulating t ‘l" s
key, be controls the movement of every traln ]xlo l’ts)wmm“
ing, the buttons, through simple electric khe :;‘i,miulng
overything near and sbout the depot, 1 '|y| stration, we
Instructions to far-off points. By ny' of "uu,u .no'um
suppose that one train ls to start at 4: 90, An-

? 4 :10, the passen-
will arrive at 4:81 o'clock, It Is pow 3"::"' the cars are in

Kers cong in the waiting
Phe.u:nd lb-'::;::. w:\h steam up, I8 standing outside, not

yet attached. Tho despatcher touches a button, the sound
of a bell is heard, the heavy doors of the waiting room fly
open, and the paesengers crowd upon the cars. Fifteon min-
utes elapse: the operator presses another button, & gong
strikes in the baggage room, and the checking s stopped.
Belated individunals who wish to depart by that train must
go minus thelr baggage. Now the operator watches the
clock closely ; three minutes pass, and then a sharp peal rings
out from & bell close beside him. The minute hand points
10 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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GRAND CENTRAL DEPOT —~TRAIN DESPATCHER'S OFFICE.

before us, or at night the flash of & green light, meaning that

the cars entoring the depot by their own momentum. Now
it is 4: 20 ;downp goes another button; & bell on & post beside
the locomotive walting outside rings for the engineer to back

in and couple on. Hardly ten seconds elapse before a sharp

“ting "
pointer arm of the indicator on the wall has swung over

from *‘ clear” to ** block.” The arriviog train is on the
53d street crosslpg. The clock says 4:30;again & 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 indieator pointer still shows ** block,"
and if the outgolog traln continues its course s 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 st *“ 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 ls lmmedi.
ately touched, A distant cloud of steam can be seen for a
moment, and the outgoing train is off again Pressing an

other button, the operator restores the danger signal. The

arriviog train now rushes in, its passengors ‘disembark, and

at the sound of the bell from the despatcher, a locomotive

kept for the purpose, couples on nnd 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 belng 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.
vation are those rels-
tive to the movement
of the flying switch
and danger signals by
the despatcher, and
also as regards the in-
dieawor which an-
pounced the passage
of the train over the
crossing. This brings
us to the second branch
of our subject.

The electro-magnet.-
ic way signals and
their operations are
represented in Fig. 3.
The sigoal is a disk
made of metal, painted
red, and inclosing a
circle of red glass,
This is supported on
ashaft, shown upright
(it may be horizonta),
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 so that
it must always appear
in one of the two positions—that ix, tull face or on edge—

everything is ready for the flying switch just oatside the | mechanism is required which will allow it to be rotated by
depot, by which the engine s to clear itself from the train, | the weight exactly one quarter revolution at a time, and no

more nor less. This apparatus is found in the simple electro.
magnetic device shown. Just below the disk, and rigidly

| secured to the shaft, are four arms haviog downward end

projections, B. Also fixed on the shaft and further down

calls the operator’s-attention to the fact that the | is & oam, carrying beneath it two short vertical pins. The

latter, as the shaft revolves, strike certain leaf springs,
which will be seen on the circalar stage, O, which is located
just above the frame which carties the electro-maguet, D.
The armature, E, of the magnet is hinged at ove side, and so
placed that, when not sttracted by the magnet, and conse-
quently held outward by a suitable spring, the projections,
B, strike against it as shown in the engmving, 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 armatare will fiy back in time 10 intercept the next pro-
jection, B, preventing further movemont of the disk, which
(Continved on page 402.)
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THE ORIGIN OF LIFE,

Whether the line of experimental investigation adopted
by Bastizn and other students of spontaneons generation
will ever lead to a convincing demonstration of the origin
of 1i{a de noro is very coubtful. However fine the appara-
tus employed, however exacting the precautions against the
slip ping in of germs from without or their escape from de-
struction within, the ingenunity 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
suxpect, will be flanked rather than carried by direct assauit.
As in the case of magic and witcheraft—belief in which died
s nataral death in the minds of intelligent people, superseded
by more rational views of man and Nature, but never logi-
eally demolished-—.s0, we are inclined to think, the mystery
of life's beginning will undergo a natural solation.

Those who hold to the dogms of ‘“ no life without antece-
dent life" are compelled to assume, at some point in the his-
tory of the U'niveras, the occurrence of nothing less than s
miracle—that is to say, & phenomenon unknown to Science,
and logically unsuppossble 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 kaye marked a positive breach in that causal connection
of events without whick Belence would be impossible. The
weight of all experience Is against assumption of sach =
breach of continuity: in other words, against & miraculous
origin of life. On the other Land the weight of experience
is equally against the sssumption of & material condition ab-
solutely unique in character. If life arose oncs in conse
quence of material eonditions, Science alfords no justifieation
for the assertion that such conditions may not be repeated,
possibly in cur laboratories,

This Is substastislly the position taken by Mr. Proctor in
the latest expressions of his views, and by Professor Tyndall
in his latest discassion of matter and life; and such appoars
10 be the growing conviction of those of the present genera
tion of sclentists most pervaded by ths spirit of scientifie
progress, Bays Professor Tyndall: ' The conclusion of
Bolence which recognizes anbroken casusl connectlon be
tween the past and the present would undoubtedly bo that
the molten earth contained within it elements of life, whicl

Srcientific dwmerican,

grouped themgelves into their present forms ng the planet
cooled.” The context shows that by *“ slements of 1ife,"” Pro-
fessor T'yndall does not menn entities but possibilities of mole-
cular condition by which the phenomensa of life were to be
evolved In the natural course of events, not by the miracu-
lous addition of & new force but by menns of the forces
alroady 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 reasgoning nlone, it could
not liold its ground for an hour against its rival, # & #
Were not man's origin implicated, wo should accept without
a murmur the derivation of animal and vegetable life from
what we oall 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 Jife hegin?

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 has 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 suflicient 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
Liypothesis that the material conditions: under which life
originates ara 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
fossil 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-
manity and existing brutes than arigses fcom n common rela-
tionship to Mofber Earth, Man may be cousin to the ape;
but that does not necessarily follow from the theory of evo-
Iution, as the Science of the future will regard it,

HEAVY 1083 FROM LIGHTNING ROD IGNORANCE,

On the Gth of September last the large woolen mill of
Robert Fitton, Eeq., at Cavendish, Vt., 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 4 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
Commercial 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 overhsuled and put in good order during the year.
Yet the mill was struck, the flames flashing instantaneously
through the spinning room. 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 Cavendizh mill was & glaring example of the re-
sults of lightning rod ignorance. It wounld be difficult to
find & more sagacious or enterprising body of business men
than are the presidents, directors, secretaries, inspectors, and
agents of our fire insurance companies. It would nsturally
be supposed that, in & matter which so directly affects their
pecuniary interests as fire losses from lightning, they would
take great pains to acquire knowledge concerning the means
of safety, and promulgats 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 satisfy themselves 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 & properly rodded ship, The same appliance that pro-
tects n WOOd('l'l vessel at sea will protect & wooden building
on land, and we will here briefly describe this appliance,
though indoing %0 we only repeat what we have oftentimes
published

In general terms, a ship's lightning rod consists of & 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 plnce with the copper bottom, which is in contact
with the gen. The rod thus Lns for its terminal a very large
surface of conducting materinl, 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, %o rod must have for ita terminal a
eory large surfaco of conducting material, placed underground
in contact with the earth. Without such & 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 conducﬂng
surface necossary to ennare safoty viarles with the nature of
the soll. I the ground Is always molst, & smaller extent of
conducting surface for the bottom of the rod will be safer

than if the soll is genorally dry,
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To meet the contingency of a very dry soil at the driest
genson of the year, the electrician, Mr. David Brosks, of
Philadelphia, recommends that the rod have forits terminsl
a conducting surface, placed underground, equal in area to
that of the roof of the building; if this rule errs, it is prob-
ably on the side of safety.

Applying the Brooks rule to the Cavendish mill, the rods
ghould Lave had for their terminals, underground, 4770
square feet of conducting materinl, in contact with the
earth, instend 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 congiderable extent, nothing more is required. Incases
where metal terminals cannot be provided, then good char-
conl may be used in qoantity sufficient to furnish the required
extent of conducting surface, This substance ranks next to
the metals in conductivity, It may be placed in &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 consgtruction have been
given, many timesover, in our back numbers; but we pro-
pose 1o 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
SCIENTIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLE-
MEXNT 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,

—
LIGHT IN COAL MINES,

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

The experiments described in this paper (page 120, volume
XXXI.) amply demonstrate the unsafety of safety lamps in
places where blasting is practised, the sound wave generated
by a blast driving the flame through the wire mesh of the lamp
and firing the explosive air without. However perfect the
lamp may be, however carefully mansged, the protection it
affords isonly 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 lluminating 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 foos
of aveniilating 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 anygles, 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,

KAnol.lml' substitute for treacherous safety lamps might be
found in electricity, the lanterns being closed so as to make
it impossible for explosions to occur. If the insulation of
the conducting wires shounld 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 %o much increased in
intensity as to produce a powerfal snap, like that of & small
pistol; while the breaking of the contactat a distance from
the electro-magnet produced by no means such effect. The
next thing observed was the drawing of sparks from the
iron clectro.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
Noewark, well known cmong eloctricians for several valuable
inventions relating to clectric telography. He investigated
the nature of the spark which could be obiained from the
Iron core of the electro.magaet, which, according to his
ststement, 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, & Leyden jur is not charged by it, ete. But we con-
sider the conclusion that this manifestation shows the exis:
tence of & new force, to be rather hasty.

It is well known that static electricity, which will produce
ashock, will not move the galvanometer, and that the enr-
rent of alarge eloment of a voltale battery will neither move
o wold leaf elecirometer, charge o Luyden jar, nor produce &

shock. Therefore to say that the phenomens observed ot
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test new “* prineiples, until now burled in the depths of hy-
man Igoorance,” as some of the reporters of the dully papers
have done, is, to say the Jeast, rather premature,

Weo will here call attention to the fact Vhiat at present three
principal forms of electricity are known, and they vary so
much in their nature that formoerly some investigators in-
clined to consider them as separate forces or flulds,  Firat we
have the so-called swatic eleotricity, possessing great tension ;
it is developed on s small seale by friction, and on n large
seale 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 hody are good condue.
tors, even the dry skin of the hands formivg no obstacle.
Secondly, we have the volwic or galvanic electricity, origin-
ated by choemieal setion, and developed in our galvanic bat-
terios, For this form of eleotricity, only some motals are
good conductors, othors poorer, while water and the human
body are bad conductors; its effects on tho latter cannot be
studied without wetting the skin, as the dry skin is a non-
conductor of it. This form of cloctricity is used for tele-
graphy, while, a8 is well known, the static electrioity (as ob-
tained by friction) is not o uselul for this purpose, it
great tension causing it to escape too casily. 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 humen body is an absolute non-con.
ductor, and a thin metallic wire is but a poor conductor; so
that it can searcely pass through the whole length of the coil
of a common galvanometer, and does not act on this lostru.
ment, bot is powerfully indicated by one msade with very thick
and short wire, even il the galvanometer consists of one sin-
gle, heavy, and noinsulated wire,in a coil of one turn or only
half & turn,

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

1. A fourth kind of electricity, requiring as little or less

insulation than the thermo-electricity of Seebeck. It i said
to pass over the ordinary gas pipe, and can equally well be
drawn from several of the chandeliers in a house, or eyen in
other houses, if one of them is connected with the source of
the new eleotricity.
2. it ey consist of a continually reversing corrent of indue-
tive electricity of a form in qualicy between the staticand gal-
vanie kinds. This appears the more probable as its source
is said to be a vibrating armatuore, in which of course there
are continuous interruptions, the induced currénts formed
by the interruptiops running in an opposite direction from
those formed at the mwaking of the contacts,as is well known
by all electriciaps. Sach continually reversing currents of
course cannot act on the galvanometer,gold leaf elactroscope,
or Leyden jur, as their rapld reversion neutralizes all possi-
ble charge, the only manifestation bLeing the sparks. of
which, however, the rapidity of the succession causes an
sbundance, lLittle affected by imperfection or even alsence of
insulation.

At the same time, this would explain wby one end of a
long wire, bent over the other end connected with the elec.
tric generator, will produce aspark. Electricity is present
in sach abundance that branch carrents are easily supplied ;
while at the same time the two polarities are continually and
so perfectly balanced as to exactly counteract one another,
$0 &5 o be unable to charge sny conductor, or to manifest
the results of such charge, as in an electroscope, or to estab-
lish & polar current and manifest its results, ss with a gal
ssnometer. It is undoubledly & menifestation of electricity ;
and being neither positive nor negative,as isthe case with ull
the forms of electricity thus far known, it might be ealled
pentral elcotricivy.

The sparks investigated by Dr. Reiss, the well known
(ie min electrician, and called by him weak sparks, have
polarity, buing 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
nsture, bavivg a very different origin,

The most remarkable feature of this new form of elec
tricity, which proves its perfect neutrality, is that it Las no
appatent effect on the human body, and none on even that
most delicate of all electric tests, the properly prepared
frog's Jeg, unless an exceedingly strong galvanic current is
used sround the maguet,

Two New SNtreet Kogines,

A pew traction englne for street usage has recently boen
tested in Brussels, Belgium, with satisfactory results. FEx
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, whick run on
mils, are conceaied to within & short distance from the
ground, The boiler is tubular and inexplosible, and s heated
by coke. The eogine is one of the Brotherhood three-oylinder
pattern. The exhaust is condensed in a tubular condenser,
and the boller is fod by A soparate steam pump, The ma.
chine traveled without smoke or escape of stesun, made no
uiore noise than an ordinary borse omnibus, and turned
sharp curves very easily, Another engine Lias beon intro
duced In Paris; but instead of running on s tramway ke
the s'ove, 1t s & kind of omnibus or steamn carringe, It ac
commodntes 12 passengers and walghys about 5 tuns, A
vertieal engine supplies the motlve power and ocoupies u
spuce fo the rear of but 80 ioches Ligh by 31 inches broad,
A Giffand Injector forces in tho feed water, which I:t takon
from Vhe guders or aby other convenlont sourve, The ma
chilon will travel ut the rate of U wiles por hour, About
b Lot power s utiligad, requiring GO0 quarts of water,

and 110 1bs, of coal per hour.
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THE NEW PHASE OF ELECTRIC FOROE.

In our number for last week, wo callod attention to what
wao nt first supposed to be a similarity between the prior ex.
poriments of Profonsor Reiss and those of Mr, Edison, A fur-
ther examination of the Reigs reports satisfios us that the
results obtalved by Mr, Edison are novel, and haye little or
nothing in common with thoss of Profeisor Helss.

We have had an opportunity of closely examining the ap-
paratus by which Mr, Kdison and his assistants obtained the
ovidences of the supposed new kind of eloctricity which Lias
Intoly elicited so much Inquiry and speculation, and we pre-
sont herewith three dingrams of some of the apparatus used
by Mr. Edison during his experiments,

The first recognition of the distinctive charncter of the
spark oceurred on the evening of Novembor 22, Mr. Kdison
and his aasistants, a8 wo have already stated, weore experi-
mentivg with a vibrator msgnet, consisting of a bar of
Stubb’s steel, fastened at one end and made to vibrate by
means of a wagnet, when they noticed a spark coming from

nection, which would draln the wire of induced electricity,

it there were any—bright sparks are visible between the

ﬁmphllo points in responso to the motlon of the telographie
ey.

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 wall as the battery, is insu-
lated): A, & secondary battery; B, & 200 obm eoll or copper
wire; € is a block of jron, and 1), & condenser, all well inyu -
lated except A, which is of glass, and stands on the table,

In another experiment s glass rod, four feet long, with &
piece of carbon fixed to one end, was well rabbed with a silk
handkerchief overa hot stove, and the carbon point presentsd
to the apparatus, the other end of the rod beiog held in the
hand with the handkerchief: sparks wers drawn, yot the
galvanometer chemical paper, the sense of shock In the
tongue, and a delicate gold leaf electroscope wers not In the
least affected by the mysterious current,

Tested in whatever way the experimenters bave been able

I

the core of the magnet. They lLad 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
sapposed it to be due to inductive electricity. On this occasion
the spark was so bright that they suspected something more
than induetion. On testing the spparatus they found that,
by touching sny portion of the vibrator or maguet with a
piece of metal, they got the spark. They then connected &
wire to the end of the vibrating rod (the wire leadivg no-
where), and got a spark by touching the wire with a piece
of fron. Still more remarksble, 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 pips 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
cuy gas pipes, The vibrator acd battery were next placed

on insulated stands, and the wire, connected with #, Fig. 1,
wias carried over to the stove, about 20 feot distant, Oun rub.
bing the end of the wire agaiost the stove, splendid sparks
were observed. With the wire permapently connected with
the stove, sparks could be drmwn from sny part of the stove
with a piece of metal held in the hand. Again, while the
vibrator was in action, & block of iron was placed near r,
but not touching the bar, nor connected with It in sny way
except by the wood of the base through the table, and sparks
eould be drawn from the iron

These and other experiments which we have bad the ples.
sure of witnessing show conclusively that the new force is
wot nmenable to the lnws of voltaie or statio electricity.

An experiment made with the apparstus figured in the large
engraving (Fig. 2) will satisfy any electrician that the force
in setion 1s not induced electricity. All the parts are lnsu
Inted except the gas fixture A Is the battery ; B, a common
telographic key : C, an eloctro-magnet ; D, & bar of cadmium
(or other wetal, cadmiom being the best) supported by an

nsulated stand ; E is amireor galvanometer ; ¥, the gas pipe
G, w durk box enclosing ponoils with graphite poinis (common
jond pencils). The unknown currous passos from the bar of
cadmiom through the gulvanometer, without causing the

slightest detlection, and-—notwithstanding the gas plpe con.

(

ML EDISON'S APPARATUS, EXHIBITING THE NEW PHASE OF ELECTRIC FORCE.—Flg, =

to devise, the new current refuses to obay any of the estab-
lished laws of electrizity further than that it traverses metallic
conductors, manifests itself as lighs. aod can be controlled by
making and breaking connection. Among its observed pe
culiarities way 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 pbysio-
lJogical effect,

Mr. Edlson has proposed the nawme ‘' etheric force.”

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

TIMELY SUGGESTIONS.
lvery Bmployer should present his workmen and appren
tices with a subscription to the SCIENTIVIC AMERICAN for the
coming year,
Every Mechanio and Artisan whos employer does not
ke the SCTENTIFIC AMERICAN should solicit him to subseribe

for INT6

Now is the time for old subscribors, whose subscriptions
expire with the year, 1o renew

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

Now is the time for forming cluba for the new year

It will pay any oue to invest $4.20 for himself, hissous, or
his workmen, for one yoar's subseription to the SciExTivic

AMEMICAN

It is easy for any one to get ten wubac ribersat £2.70 each,
and for hix trouble obtain the splondid large steel plate en.
Men of Progress,” waorth $10

graving

It is easy for any old subscriber 1o get & new one 10 juin

in taking the papoer

It is no more trouble o rvl;;! $6.40 for two subsoribers
than $820 for one.  The scnder gets a copy of Scuexox Re.

conp, or of Wiisxsues Axn Reciees, as he may prefor, for
his trouble

If any mechanie whom you ask o miliseribe says he can
uot afford it, tell him o cannot afford not to,

If any one winhos specimons of the paper to examine be-
fore subscribing, toll him to write to the publishers, and on.
closo 10 eonts, and it will be sent to him by return mall,

If handsome name Lists and prospectuses are wantod o
anslnt 1o obtaining subacribers, sond to the publishers of viis
paper. -

Binding. —Subaceibors wiahing thole yvolumes of thie Sot
xrrio AMEIICAS bound can have theom neatly dons ¢ thia
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. A (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 wice verad. The reader has doubtless ere this divined
that the despatoher, in raising a danger signal to release the
outgolng train, or in setting the flying switoh signal, simply
pressed a button which established an oloctrie current, and
thus charged the disks as was necessary, From the fore.

also it will be obvious how this signal is worked on
the block plan from two different points. As soon, for ex-
ample, as & 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 & gimple 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 tarn the disk to safety for following trains. Or, as
it is easy to see, by the use of two circuit closers properly
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 sigoals should be set. The
people in charge of them must also be infallibly informed of
that fact, a8 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 thatthe incoming train, in one
example, was coming over the 53d street crossing; or more
properly, it first showed that & 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. 8, a pair of
springs st the left hand side, placed so as w0 overlap, will
be noticed. There are two peirs 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 iu contact by one of the pins on the cam on

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 & current to the electro-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 & position opposite to that in which it hap-
pens to be. The relation between indicator and signal is so
edjusted that whenever the signal shows ‘ danger,” the
.clapper, which has s weighted extremity to aid its motion
and to strike & gong at each end of its course, and so to give
warning, swings over to ** block ;" when the sigual is reversed
the arm swings back to ““ clear.” During its travel it strikes
a suspended ball, and this, vibrating, shows to ano perator,
who may hiave several indicators before him, which one has
just become reversed. By this arrangement, it will be evi.
dent that when the sigoal moves the indicator must show it,
and vice sersd ; yo that the operator always bas sccurate know-
ledge of the state of the sections of line under his charge,
no matter how far distant from him, or how widely sepa.-
mted the same may be. There are many ingenious points
about the system, which lack of space forbids our describ.
log. We may mention, however, the device partially shown
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at F, in Fig. 8, which consists of the winding stem for the
signal welght, 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 ingenlous 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 is imponsible to do
this until n button s pressed, which sets a danger slgnal for
approaching trains, nor can that signal be reversed or tam-
pered with until the bridge isagain securely locked in place,

One of the most important localities where that system is
nocessary Is at the crossiog of several tracks, similar to that
at O8d streot; and hoere also is used the new switch appar
atus, which forms the third and last portion of our subject,
Fig. 0 shows the interior of the switch house with the
working lovers, Each lever is connected to n welghted arm,
A, Fig, 6, and also, by suitable interposing connections,
through the rod, B, to the locks, the signals, or pwitches, At
tached to the shank of the lever, at C, are jolnted rods, which
are secured to a peries of square shafts, D, Fig. 7. Just
above the shafts are the locking plates, E, These are flat
iron plates hung in journals at each end, 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, Ry, 7, the lever
will be freed from the notch. The interlocking arrangement
is found in cams on the square shafts, . Theso are so dis-
posed as to be immediately under the edge of the latch
plates, When a shaft is so turned that the eam 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,
80 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 ralls consists of
& 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 wre 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
atility 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 Bachanan, Superintendent of Machinery, of the Hudson
River Rsilroad.

The electro-magnetic signals are the invention of Mr.
Daniel Rousseau of this city, and are the 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-
metric liquors, reagents, and apparatus; but there has been
for some time needed & 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 Nafure)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, 8, ete., 50 as to show the richness in acid,as will be de-
scribed below. Second, there is a small sponge sttached to
& whalebone to be used to clean the tube after each ex-
periment, Third, a pipette (Fig, 2), is marked to show a
quantity of 025 cubic inch of liguid, so that the amount
of vinegar for each test can be accurately measured. Lastly
a flask of liquor, used as a standard scidimetric reagent, is
added.

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 rod when the tubeis agitated by belng turned over,
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the thumb stopping the opening. More of the test liquid is
added, the mixture a second time shaken, and so on until
the fluld in the tube becomes of the eolor of the red
outer skin of an onion. The gemduation on the tube, cor-
rosponding to the level of the liquid, Is then read off, and
this shows the centesimal proportion of neetlo nold contained
in the vinegar,

Thoe renction can ensily be followed, The scldimetrie

liquor, prapared in adyance,ls & solution of borax and caustic

sodn, The proportion of these ingredients is ecalculated 1o
correspond to a certain quantity of crystalizable acetic acid,

The lquor ix 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.

Vinogars are sometimes adulterated with sulphuric and
othoer mineral neids, which may be detected as follows: The
vinegar to bo tested Is boiled with a few fragments of starch .

Fig. 2. Fig. 1.

-

3

It i3 then cooled, diluted, and a few drops of iodine tincture
dropped in.  With pure vinegar, the blue color of iodide of
starch should show itself; if no coloration ensues, s foreigo
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 salphate
of sods, the presence of which may be detected by the addi-
tion of chloride of barium, which yields a white precipitate,
sulphate of 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 shereinto of type fiom 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 beiog
moved whenever the types contained in such receptacles sre
required. The present device sustains the galley in such s
position that none of the boxes are wholly closed, so that
access into aony one of them may easily be had.

As shown lo the engraving, it consists simply of & meta
easting, forming s straight grooved piece between two pa
rallel pleces, disposed at the ends and at right angles there-
to. The groove in the central portion and notches in the
cross pleces fit over the transverse partitions of the case,
and the galley rests against one crosspiece while the other
pressos against the longitudinal partition or edge. The in
vention I8 a bhandy convenience for compositors.

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

Tux hydraulic ram is upe;hlly useful where there is a
small stream of water and only a slight fall. A fall of two

l feot, and a flow of 1} cubic feet of water—92§ 1bs.—per mi.

nute, will deliver 0°010 of a cuble foot of water por minute
at a hight of 88 feet.
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NEW DOUBLE SHAPING MACHINE,

Messrs. R. Fernau & Co,, of Vienns, Austrin, liave re-
oontly putin market a double-acting shapiog machine, of
which the specialty consists In the arrangement of the foed
motion, which will be understood by reference to the per.
spoctive skotoh and the doetall, The boss of the driving
pinion 18 extended, and han & ourved slot formed In it, which
imparts an osclllating motion to s lever; this motlon s
transforred to a horizontal shaft, through which It in con.
veyed to the tool holder. On the front end of this shaft Is
n cast fron cap, which serves ns a lover and also ay a covor,
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life and the products of our workshops, The great burry,
which has characterized our people, to reach rosults and to
nccumulnte riches cnuses that noglect and superficial work
manship which I8 so prevalent, Searcely a paper Is pub-
lished that does not contain in its columnys some startling
neoldent, nccompaniod by great loss of life, oceasioned by
defective machinery or ignorance In its mansgement, Rall-
road collislons nearly all result from these causes, The dis-
astrous orrors which frequently ocour in many clties among
chomists and druggists arise from an ignorance which nover
would or could exist if & compulsory and skillful training in

Sir Isane Nowton's Experimon s,

Whon Sir Isaae Newton changed his residence, and went
to live in Lelooster Place, his next door nelghbor was &
widow Iady, who was much puszled by the little she had
observed of the philosopher. One of the Fellows of the
Royal Soclety of London called upon her one day, when,
amonj other domestlc news, she mantioned that some one
bad come to reside in the sdjoluing house, who, she felt
cortaln, was a poor crazy gentlemsn, ' because,” sbe con-
tinued, *ho diverts himself in the oddest ways imaginable,
Kvery morning, when the sun shines so brightly that we
are obliged to draw the window blinds, ho takes his seat In

Ina alot In the cover (soo g, 2) In placed a bolt, which can
bo moved up or down st will,
the end of the bolt project.
ing, a8 shown in Figs, 1 and
9, Into a trisngular opening
in the ploce within the cap,
#0 that the osclllating move
ment of the cap gives great.
or or less motion to the plece
above mentioned, which car-
rios at the upper end a pawl
and mtchet driviog s toothed
wheel, that in its turn con.
yeys motion to n worm and
wheol. The spindle of the
Iatter carries a horlzontal
pinion gearing Into & rack,
and gives motion to the
wheel,

Skilled Labor,

The richest mines of
wenlth of a nation are its
workshops, its factories, and
its farms, filled with men of
highly trained and skilled
Inbor, it being n universal
Iaw 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
suoccess every day and every hour of the day, and every day
in the year. France, Switzerland, Prussia, and Germany
have Iaid us, and are laying us, every year under contribn-
tions of millions of dollars for very superior workmanship,
taste, and skill, Thelr 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 np 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
sn 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 isa mercantile and commercial course, and one
for the application of chemistry to the chemical arts and

manufactures, where there sre 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
trndesmen, where builders are trained for
masters and constructors of public works,
ete,, and plasterers, carpenters, grainers,
painters, smiths,ete., are educated for fore
men and masters; and the schools are
crowded with those for whom they were
intended, while the graduates are eagerly
sought 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 baving under
their care four hundred square miles of ter-
ritory These schools are largely attended,
for in one yesr 12,040 persons, in 523
punces, were getting a thorough, complete,
and practical agricultural education. Con.-
nected with these schools are institutions
for practical training in snstomy, 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 scquaintance with a particular industry necessi-
tates a wide range through the field of knowledge, and makes
& 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
Iabor 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 ““allis
not gold that glitters,” for merit in all things must win.

Carolossness and Ignorance are the most frultful sources
of loss of life snd property. Proportionately, as the mind
becomes trained and disciplined, carelessness ceanes ; greater
eare I8 manifested in the mansgement of all the aifairs of

Fig.l.

sohools 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, &
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 development 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 ensbled a much greater number of acres to be
tilled ; at the same time a larger value is realized from the
same quantity of land
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front of & tub of scapsuds,
and occuples himself for
hours blowing soap bub-
bles through s common clay
pipe, and intently watches
them till they burst. He is
doubtless now athils favo-
rite amusement,” she added ;
*“ do come and look at him.”
The gentleman smiled, and
then went up stairs, when,
after lookiog through the
window Into the adjoining
yard, he turned round and
said: “My dear madam, the
person whom you suppose to
be & poor lunaticis no other
than the great Sir Isaac
Newton, studying the re-
fraction of light upon thin
piates, a phenomenon which
is beautifully exhibited upon
thesurface of & common soap
bubble.”
This anecdote serves asan
excellent moral not to ridi.
. gy~ cule what we do not under-
— se=——  stand, but gently and indus-
= TS e triously to gather wisdom
from every circumstance
around us. —Druggist’s Oir-
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Cormner 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 frontage to 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, locking south, nearly all

day. When a lot is on the portheast 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. Ifa 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 sanshine
and heat in the front bed rooms at the
most desirable hours. When a lot is on
the southeast corper, it is best thas 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 by opening them on the south
side. These are important facts to be re-
membered by those who are 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 & bid for increased pay.
*“ The laborer is worthy of his hire,” and that worth s en
hanced just in proportion as a knowledge of his work is
great or small. The foreman of a workshop recolves greator
compensation thao any other workman, Why?! Because he
possesses greater intelligence on all matters connocted with
the work., This subject is capable of being drawn to a great
length ; but enough has been said to show the benefits arls.
ing from knowledge and skill in all branches of industry, and
that industrial and technical schools should be established
everywhere.— Philadelphia Inquirer,

TrE voluwe 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,

erecting houses on large corner lots, where
they are in & position to front them either
Way.

No one looking for a residence site, who can afford to buy
 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 & 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 & corner lot
over a middle one in a residence location is 40 per cent, and it
15 worth more than this difference. A corner house will rent
for nearly enough more than a middle one to justify the pur-
chaso of the former from an investment point of view
alone, Those who wish s sunny, well aired, and really
cheerful dwelling should strain every point to secure & cor.
ner. Better a corner and poorer house than a fine house

hemmed in between other dwellings.




decaying organis substances, filtration of the fluid,
usivg it for drinking or cooking, is an important sa.

in i, all so constructed that the water passes through
certain substances which, while arresting the passage of
matter mechrnienlly susponded, are sometimes of such a
nature as to absorh deleterious gases and effete substances.
In the aunexed engravings, from Knight's *“ Mechanical Dic-
tiopary”™®, will be found rapresentations of seyeral different
inventions in tho filter line.

LABORATORY FILTERS,
used by chemists, are of the simplest construction, 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, ete., the apparatus shown at b is used, in which the fil-
ter is placed within & water bath which bas a leg heated by
an alcohol lamp.

DOMESTIC FILTERS

are frequently made in the form of a submergad jar or box
composed of porous stons, through which the water passes
Fig. 2. aod is withdrawn by anex-
terior faucet, as represen-
. ted at e, 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 materisl
placed between two perfo-
rated disphragms, F G.
The water is drawn from
the lower annular chamber
by & siphon, G', having a
stop cock at its lower end.
A good domestic filter is
I easily constructed of a deep
Sphon Pilter, wooden tub divided by a
tight vertical partition
through the middle, the partition beiog perforated near the
bottom. The tub should be nearly filled on both sides of
the partition with granulsted charcosl, made from sugar
maple and screened through & mesh of one sixteenth of an
inch, the fine dust being separated by bolting. The foul
water enters the tub on one side, pssses down &nd through
the holes in the partition, and rises up on the other side, leay-
ing all its impurities in the charcoal. Flg. 2 is a

o

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

CHARCOAL PILTER
In shown in Fig. 4, which is
used for mugar refining. Upon
the bottom of a high eylindrical
vessel, which Is charged with ani.
msl charcoal, C, & filter cloth is
spread, and upon this the lower
charcoal Isyer is tightly pscked, while the remainderof the
filling is left loose, Another cloth and & perforated plate
complets ths colomn. The sirup to be filtered is let in from
the cistern, 8, the supply Leing regulated by the bsl! cock,
6d. ¢ 1aatabe by which air is allowed 10 excape, and m &
manhole for giving access 1o the interior for cleansing, eto.
An wroangement of a filter in connection with a cistern is
represented in Fig, 5. The water passes down through the

Reverritds
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Charconls Filter,

charcoal or other filtering material in & permanent chamber,
on one side of an axinl division, and, after passing beneath
the latter, rises up and is
drawn off from the other
side.
In order to accertain the
quantity of a liquid dis
charged or received through
an orifice.
MECHANICAL 1IQUID METERS
of various forms are em-
ployed, the principal being
known as the dinphragu, 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 STEMENS AND HALSKE
SPIRIT METEN,
which registers the quantity
of spirit discharged and algo the amount of absolute alcohol
contained therein. The liquid entering at # passes through
the pipes, ¢ d, one of which termioates in a chamber, o,
whence it is carried by the pipe, f, through the vessel, 4.
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 %, whence the liquid is
led by iinto a chamber, j, and thence to the volumeter,

Fig. 6

Fig. b.

Filtering-Cistern,

I

s Aleters,

which Is a hollow draum. 7, haviog a concentric cylinde
the space between the two belng divided Into three compnrt.
ments, Three alits in the contral eylinder permit the liquid
to flow successively into each compartment, as it in turn oe-
cuples the lowest position, und the Apparatus remaing sta.

r, m,

*Publisbed In numbers by Messrs, Murd & 1oogliton, New York clty

|DrcemBer 25, 1875,

this then beging, whilo the aperturs through which it re-
colyed ita supply In earried, by the rotation, nbove the lguid
In the contral ehnmbor,  The registering dixly nro aotunted
in the ususl manner.  The amount of pure spirit is deter-
mined by n hydrometer, #, in the tank, g, the instrument Lo
ing filled with alcolol, and rising and falling according to
the density of the spirit. Its motions actuate suitable reyzis-
tering devices which give an indication each time the valy-
meter is emptied, and to an extent showing the quantity of
pure spirit contained therein.

DUROY'E WATER METER

is represented at B. A diaphragm, b, in a casing, «, carries
u closely fitting metallic digk, ¢, held in position by the rod,
. Water enters throngh either duct, o or f, raiges 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
o préponderance, causing the vessel to turn on its pivots
until the relative places of the sides are changed. At the
same time, the supp'y opening is closed and that for dis-
charge opened. Payton's meter, (", same figure, contains
two S-shaped arms, whose extremitiedare during rotation in
close contact with ench other and with the sides of the box,
The mrrows indicate the direction of the current.

ATWILL'S PULSATING PISTON METER,
IYig, 7, bas & piston, E, which turns on an axle shaft com

Fig. 7.

Pusating-Piston Meter.

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 aslternately to enter and
discharge from the measuring chamber at opposite sides of
the internal partiticn, C. The spiral vane meter, shown in
Fig. 8, is<imply &8 water wheel within a pipe connected to
a register to indicate the flow of water. The flow is reguln-
ted by n sliding valve. In

YOUNG'S SPIRIT METER,
same figure, a float, G, in the measuring chamber, is at-
Fig. 8.

Spirnls Vane Meter.

Young's Spirit-Meter,
tached to each end of u pivoted beam. The alternate down-
ward motion of the floats, as the chambers are discharged,

_Fig. 10.

Agmicd- Moter

Liywor-Thief:

tionary until the lower chamber 14 full, The discharge of

directs the induction flow from one to the other. The valve
stems have u limited sliding motion in the flonts, 8o that each
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of the Iatter will rise to a sufficient hight without raising
the valve 1o permit of empiying the chnmbar, At the point
of discharge, the waighted rod, J, is thrown pust the verti-
onl and, closing the valye to ono chamber, opens the indue-
tion pipe to the other, depressing that float sufliciently to
close the escape valve. In
NICKLES' METER,

Fig. 9, the liquld owing into the chamber, D, Is, by means
of the valye, (', admitted alternately to each end of the hol.
low valve, B, which is divided into compartments by the
partitions, / /. From these the fluid flows alternately
through appropriate portsibehind the pistons, a o', on the
rod, #, 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 fluld into the compart-
ments of the valve, B,

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

LIQUOR THIEY

has been applied. It is simply a tube which is let down
through the bung hole of a cask and then closed, o a3 to
withdraw liguid therefrom. It Is closed at the bottom by =
plug, actuated by s rod passing through the top, as shown,

PRACTICAL MECHANISM.
WY JOSHUA ROSE,
Koxaxs XXX VIl

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.  Sach bars, however,should
always be made thicker in the middle than at the ends (as
they are always made in Foglish 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
deflzction becauge 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, theangle of the connecting rod increases until (near
the center of the stroke) it becomes the greatest, and there-
fora 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 sgainst the top
and bottom of the bore of the cylinder, tending to wear it
oval and also to wear it to & larger bore in the middle than at
the ends, beciuse the deflection of the bar is inappreciable
at the ends, whatever it may be inthe middle, That the de-
fection of such barsls sufficient to be of practical importance
will be pereeived 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, 33 inches
broad, and'1§ 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 surfaca
plate. When the first fow sets were delivered to an io-
spector for examination, they were rejected on the ground of
being hollow in their length, 1o s degree plainly perceptible
in the surface plate marks, which showed very plainly at the
ends of the bar, and gradusted awsy 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 bs 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
%o 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 surfsce plate, |
found each bar to mark as true and even as could be desired,
and Lence returned them untouched, perceiving that the bars,
stout as they were, deflected from their own 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 thst, 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, nnd. since
the top bars stand upside down when upon the engine, it
was plainly impracticable to file them up In wuch a position.
The bars were passed, the controversy having served to de-
monstrate their approciable deflection, and also that the bot
tom bars should be filed up s little rounding and the top
ones lovel in their respective lengths,  To mark off such o
bar as is hore desctibed, one face must either be first ::ned

2 o marking-off must be performed at two separato op-
::l::n‘: The ‘l:t‘ur plan Is for the warker-off to oxamine
the bar as o size, and Lave one face planed off  If oither
face appears defective, it should bo 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 o marking
off; and in setting it to surfuce it, care should be taken to set
it true with the top and bottom faces, if thoy are parallel to
each other; and if not, to divide whatever difference there
may be between thew, The bar may then be placed upon
the marking-off table in the position shown ln‘ l"'!g. 177, A

the marking.off plate, B the guide bar, C C pleces of
wood to 1ift the bar off the plate. By means of swall thin

Scientific Amevican,

wadgon, the planed fnco,S B, of the bar Iunot ntu true right
angle to the surface of the plate, and tested by & square,
The next operation ix to mark off the top or appermost face,
and the question hero arises: Shall it be wo marked that
there will be an equal amount of metal taken off the top and
bottom faces, or othersyise? First, then, since the quality

o et « Fig 177,
¢ _ BN e
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of the metal is the best towards the surface, it s a consider-
ation to take off as little us possible, 50 as to leave a hard
wearing surface; this may appear a small matter, but it is
always right to gain every superiority attainaMe without
cost, Therefore,all other things being equal, we should pre-
for to take as little metal off the top face as would be suf-
ficient to make it true, and should therefore mark it ont with
that view. Here, however, another consideration arises,
which is that the outline of the bottom face iy not straight,
and cannot therefore be planed lengthways from the center
of the bar to the ends; and if such bottom face is to beshaped
across its breadth, instead of lengthways, it 18 & compara-
tively slow operation, and much time will be saved by so
markiog off the bar that the bottom will only just true up,
50 that all the surplus metal will be cat off the top face,
which, being done in a larger machine, and lengthways, is &
much more rapid operation. There is, however, & 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;
Rollf, D
S L —— o B
= A iz )
¢

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 shapiog muchines are not kept
fully occupied, while the planing msachines are al ways inde-
mand, it will pay (if there are not maoy bars to be planed)
to leave 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 backs by placing, say, 8 of them at atime
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 then another line along each end, to denote the
thickness of the parallel parts at each end, making this line
longer than isnpecessary, 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

face, the lines, E, for the parallel ends, the lines, B B, for
tle ends, and the line, D, denoting the middle of the length
of the bar. We now tarn the bar so that its planed face is
uppermost ; and sotting a pair of compasses to the required
thickness of the middle of the bar, we set one poiot at the
junection of the lines, A and D, mark off with the other point
& balf circle, and then (turning the bar over) adjust it upon
the table, as shown in Fig, 180, A being the table, and B a
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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, wo 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 ropeat the last operation, when the
marking of the bar will be, 5o far as its outline is eoncen‘:ed,
complete. It will be observed that we have drawn the lines
in each case on the one planed surface of the bar ounly, and
not all around the work. The reason for this Is that the
planed face is s guide, whoreby 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
tholtnes all around the work, which, when planed up, would
worve as a guide whereby to st the work during the succes-
sive chuckings,

After the faces and ends are planed up, tho holes in the
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“nds may be marked by the compass ealipers and compasses,
s shown in Fig, 181, A belng the bar, and B B the compass
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Fig. 181 Vs

calipers set to the required distance. At the junction of the
marks thus made, we make & light centerpunch mark, and
mark off the circles for the holes, frst marking a cirele of the
requisite size and defining its outline by other light center.
punch marks., We next draw from the same center & eirele
smaller in dismeter, and define its outline also by small cen-
terpunch marks; after which we take s large centerpunch,
and mnke a deep indentation in the center of the circle,
which will appear as shown in Fig, 182. The philosopby of
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marking the holes in this manner is as follows: If the out-
side circle alone is marked, there is nothing 1o gpide 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 & recess nesrly approaching the
size of the circle marked; if the drill is not cutting troe to
the marke, 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 dismeter, there is no longer sny guids to
determine if the hole is belog made true to the circle or not.
By introducing the inside circlo, however, we are enabled to
use the drawing chisel, and therefore to adjust the position
of the holeduring the earlier part of the operstion; o 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 out of truth, the cor-
rection is easily made. It is furthermore much more easy to
draw the drill when it has only entered the metal to, say,
half its dismeter than when it has entered to nearly its full
diameter.

The object cf making a large centerpunch mark in the
center is to guide the center of the drill, gnd to enable the
operator to readily perceive if the work is so 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 dismeter whereby to adjust the drilling; and inthece
cases, if the drill runsout at all, there is but little practical
remedy. Thecenterpunch marks for such holes should there-
fore be made qaite deep, 50 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 s 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 flapge of the latter, the corner cannot bs marked off, bat
a gage should be made as shown in Fig.183 A in the left band
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figure being & piece of sheet iron, say Y, inch thick, with the
lines, B and C, and the quarter circle, D, marked upon lts sur.
face. The moetal, G, is then cut away, and the edges carefully
filed to the lines, thus forming the gage, A, which is shown
upon the bar,F, inthe position in which itis applied when in
use. It is obvious that such a gage will scarcely suffice to get
up & very true round corner ; this, however, isaccomplished by
Jeaving the corner of the work a little full to the gage and
then filing it up to the plece of work fitting agaiost it
Reference having been wade to drawing the position of
the recess formed by a drill before it has entered the metal to
its full diamoter, wo may a8 woll oxplain that process. Sup.
pose A, In Fig. 184, to represent a plece of motal requiring
to have a hole of the size of
! tho circle, D, drilled In it, and

A
y 4 } that the recess cut by the drill

r .
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\ LK is out of true, as shown by the
clrele, C. A round.nosed chisel
is then employed to cut, at D,
the groove there shown, run.
4 ning from the outside to the
center of the recess, and which
will have the effect, when the
drill Is again introduced, to draw the recess towand that side,
thus causing the recess to be true with the marks.

o

Tug largest fouring mill in America, it Is said, is owned
by Hon, (. C. Washburn, of Minneapolis, Minn, It is seven
utorles high, and crowded with machinery from top to bot:
tom, Itscost was 300,000, has 40 run of burrs, and turas

out 1,000 barrels of flour per day,
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'MILLER'S RECOIL CHECOK FOR GUNS,

Wo lllustrate & novel invention whioh is quite sure to be
appreciated by soldiers, sportsmen, and all who handle fire.
arms to any extent. Regulation ritles frequently kick with
tremendous vigor, and thete are few of our hunting readers
who will not be able to recal lame shonlders and perhaps a
fow bad bruises, produced by the unexpectedly forcible re-
coils of their guns, espeoially 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 stoadiness of aim.

The extorior 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

Fi‘q. 1 Fig. 2

plate, and is guided by the portion, B, entering a suitable
recess in the stock. Its outward movement is regulated by
he flanged edge of said portion, B, which catches on the
butt plate, as shown. C is s center pin on the check plate,
which is surrounded by s 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 shonlder & mere push instead of a sharp
blow. By mesns 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 lnventor, Mr, W. D, Miller, care of J. H. John-
ston, Great Westera Ganworks, Pittsburgh, Pa. A working

model is on exhibition at the gun store at 943 Broadway,

New York city.
-
IMPROVED UNIVERSAL WHEELWRIGHT'S MACHINE,

We illustrate berewith a new universal wheelwright's
machioe, 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
%o a circle greater
than the circle of
the wheel, 50 as
to give s rise at
the joints, which
the tire will bind
down, thus strong-
Iy =arching and
bridging these
weak points, In
order to produce
this rise, the fel.
lies are generally
shaped out to the
desired circle be
fors they are dri-
ven on the spokes.
They always, bow-
ever, need redress-
ing by hand, as
theaforesaid work
canpot be per-
formed with suf.
ficlent accurscy o
insure the moet.
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.nided
sticker,” haviog a horizsntal and vertical mandrel with self-
feeding arrangements, It has also a buzz planer table over
the horizontal cutter hend. Extending out from the front
side of the machine is an arm, npon which suitable devices
are mounted for carrying s wself-contering chuck, in which
the wheel is held by the point of the hub daring the planing
of the rim, To this chuck, n cam-shaped dink is attached,
which has as many faces as there are jolots 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
bhight by mesns of s screw, friction gesrs, and lever, it Iy
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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 toa true face. The table is
raised so a8 to taper out the cut gradually, leaving a true
surfaco, The wheel and chuck are then moved back to al-
low the rim to clear the buzz planer, when they are both
Jowered 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 contnet 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 foward the machine. The feed roll then rotates
the wheel, the horizontal cutter planes the rim to thickness
and the required bovel, and the vertical head dresses the
periphery.

The cam-shaped disk resting against a stop gives the
wheel & vibrating motion to and from the vertical cutter
head, by which the rise atthe joints is produced. The wheel
i 80 placed in relation to the line of the feed roll shaft that
the latteris inclined to draw the whesl toward the machine,
always keeping the cam 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 this machioe 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, gainivg frame,
etc., may be attached.

On the reverse side of the machine, & 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 tbe 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 whesls in ten hours; that

The wheel tenoner

of the wheel tenoner is much greater,
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is, if desired, made soparate, and with or without the boring
attachment, The varied eapabilities of the machine appa
rently fully justify its title of universal. In point of econo
miziog room and in combining the functions of several usu-
ally distinet machines, the invention will prove ope of
much utility to wheelwrights and wood workers generally.
Manufactured by Messrs, Bentel, Margodant, & Co,, Ham.
ilton, Ohlo. For further Information, address the patentoes,
Messrs. Buffington & Forney, Burlington, lowa

- —

Ax article called fish flour has been brought forward in the
Inst fow yoars. The flour 18 propared from dried fish, tho
ronghly desicoatod, and then ground in & mil

Vox Burow, the planist, says beer drinking is the great
fault of his countrymen. They do not get drunk, but drink
till their blood becomen sluggish and thelr brains stupld,
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3 AMERIOAN 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 beging with
the assortment of the skeins of raw silk, which are imported
from Japan, Ttaly, China, and France; then follows washing
in sonp and water to eet 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 is spun, and
this is done upon spinning frames of two or three stories and
containing hundreds of spindles which revolve at a very
high velogity.

The manufacture of these frames has recently been be-
gun by the Danforth Locomotive and Machine Company, of
Paterson, N. J.,and numerous improvements have been added.
We give herewith an engraving oft he two story frame, which
is adapted to either tram or organzine, and is meade 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,
and thus free from the kinks or curls so annoying to silk ma-
nufacturers,

Silk making in Paterson, in Hartford, Conn., 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 Awerican pro-
duction, which, it
is promised, will
be made at the
C‘ontennial, will,
wo believe, attract
the attention of
manufacturers the
world over, and
perhaps serve to
emphasize the
fact that already

.~ excellent silks of
Awerican  make
are found on the
counters of the
dry goods ware-
houses, in close
and in some cases
sucoessful compe-
titlon with those

T ! = from celebrated
foreign looms, It
BUFFINGTON AND FORNEY'S WHEELWRIGHT'S MACHINE. is vory much to be

rogrotted that a
recent conflagration in Paterson has destroyed a large
amount of very fino silk machinery, including two large
looms especially constructed for exhibition at the Cen.
tennial i

&

New Mode of Mlumination for Lighthousos,

Professor Batostrierl, of Naples, proposes for this purpose
un apparatus composed of several disks of polished silver or
copper, so arranged as to transmit successively the light re-
oeived,so that all the rays falling upon the disks are concen.
trated Into ons powerful beam. The invention resembles
the system of Frosnel, but the latter utilizes only about one
third the light recelved, while M. Balestrieri's device, it is
sald, utilizes the greater portion. With an ofl lamp having
8 burner 2°7 inches In diameter, at & test of the above de-
scribed apparatus, a beam of light was transmitted which

enabled s newspaper printed in ordinary type to be read st
the distance of 00 of a wmile,
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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 accopta-
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 conld 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
bailtin the wall with
furnsces 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 & frait garden, even when not covered
with glass. Fruit on trees trained against a Lrick wall (as
shown on the left of Fig. 1) ripens much earlier; indeed, in
England peaches and nectarines will hardly zipen atall 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
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s bronze tazza, ornamented with well known decorative
plants. The margin Is fringod with dslepis 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 Eoglish Garden, from the pages of which we
select the engraving, are placed in the conter; and these, by

farnishing bold and graceful foliage, contrast well with the
horizontal lines' of the tazea below, while thelr cool and

Fig. 1

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 Stroets,
Complaints are frequently made against the objectionable
practice of the telegraph companies in placing their poles in
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streets and placed above the balldings, as In some 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 sccount
of the Interference of static Indaction. All telegraph wires,
without regard 1o their position, are thus affocted. but wires
placed underground or in water are affectad 50 times as much
as those which pass through the alr, the amount of the
static charge in serial
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, Iis
proportional, also, to

: %\‘j\j.;—_\\ the length of the wire;

N g et sod consequently an
p==—————T s underground wire of

- . balf a mile o0 & 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. et

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

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, Alr is rendily 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 8o 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 beat Is concentrated by the
glass on the rich earth of the well ma.
nured bed; and the frames, which are well
sulted to cucumbers, melons, and early to-
matoes, are so constructed as to slide open
for purposes of ventilation.

Winter is the time whea people are most
apt to feel the need of & greenhouse; and
if they do not copstruct onme 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
reprosented berowith; but we have seen
none in which the arrangement is better,
and the cost of construction less, than the
one shown in Fig, 1. While Fig.2and 3
present no special novelty, they are eazh
well adapted for the different purposes for
which they are intended, aod can be bullt

cheaply.
.. -

PLANT VASES FOR INDOOR DECORATION

The votaries of floriculture are now turn-
ing their attention indoors, and inquiries as
10 proper and tastoful modes of parlor and
dinner table decoration are beginuning to
reach us. The usual way of keeping plants
in houses is to place them in vases or taz-
2, of wood or potwery, although some are
now made in bronge or lron, of very hand-
some designs; torra 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 thrive well 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 superfiuous water) too much molsture
will rot the roota.

The sccompanying (llustration 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
streots 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
is & mistake. They could, however, be taken out of the
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ORNAMENTAL PLANT STAND.

on poles and follow the lines of the rilrosds 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 cartain lzrge dis-
tributing telegraph offices which are connected oy wires
with all the sub-stations in the city—of
which there are 400 to 500—acd 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 vrivate lines, runniog 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 theso instruments that is under ground,
the wires all being carried over the house
tops. Frequently 40 to 50 insulated wires
are made into & 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 bailt, 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 continuned 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,
untll, 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 undergroand cable
were taken up and sold for encugh to re-
place the whole system with & good over
land line. All similar loes that wore ever
constructed in England have been aban-
doned, except one of thirty miles, con-
structed by the government nearly three
yoars ago as an experiment, which ls the
only line outside of the cities.
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‘h the city

hich are used for local communications, stock-reporting in.
struments, and private lines.
1t alaw should be passed compelling the companies to place
their wires underground, the whole system of communiea-
tion would have to be changed. But, even were it practica-
‘bleto 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 moeting 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 XXVIL of the SciExTIFIC AMERICAN), by Mr. Wil-
liam Henry Price.

It was stated that the Manora Breakwater was the most
important festure of the Kurrachee Harbor Works, which
were commenced In 1860, from the design of the late Mr.
Jumes Wilker, assisted by Mr. William Parkes. Besides
the breakwater the chief works were: In the lower harbor,
a stone groyne §,000 feet long, dredging and removal of rock;
and in the upper harbor, an increase of one fourth to the
ares 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 anchorsge space
enlarged, and the internal sccommodation improved. The
trade of the port was £17,500,000 per annum, and railway
communicstion with the Panjaub would further develope
it. About $2,250,000 had been expended on the whole of
the harbor improvements.

The Breakwater projected from Manora Point for a length
of 1,508 feet, into & depth of 5 fathoms of water, in order to
shelter the entrance {rom the southwest monsoon seas, and
to prevent their tearing up sand from the bottom and depos-
iting it asa bar. The characteristicsof the sea, wind, and tides,
as bearing on the design, were sliuded 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-
1y to 15 feet ander Jow 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 rabble base was deposited from
native bonts, and was leveled for the superstracture by hel-
met divers. Two Earopean mason divers were employed,
and six native divers trained on the work, the latter chiefly
for shifting the rubble. No sccident occurred, and the party
geverally did not suffer in health. After mentioning circum-
stances which determined the use of concrete blocks and of
Portland coment, particulars were given of the composition
of n 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
{'y- 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, & 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 bayond this
by extra expenses in the earlier stages.

The blocks were lifted on to the trucks by & steam hydrau.
lic traveliog crane of 00 feet span; each truck carried one
block, and was taken separately by & tavk locomotive to the
breakwater. The blocks were set by & steam traveling
crane, called the Titan, which man on rails laid on the fin.
ished work, and overhung the end, 59 as to carry the blocks
of three tiers in advance to their places, thus dispensing
with staging. The framing of this crane supported = tra-
veler and crab, worked by an 8-horse power engine on the
top, which slso 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 bLlocks, 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 specisl pressure.

The base was commenced on the 17th of March, 1860 ; and
5 feet long, to
make a starting place for the Titan, with other preparatory
works, was completed, after some unavoidable delays, and
the first block was wet on the 1st of November, 1570, The
delays of the foundation were merely folt in the first seanon’s

Iater in that year the shore end stump,

work, but & length of 225 feet was built In four months, tak
ing the breakwaier out 1o 270 feet from the shore,
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of monsoon dsmages, & length of
four months, making & total of 758 feet,

thus been barely twolve months in actusl bullding.

The action and effect of the monsoon wes, and the repair
In 1571 the center joint

of damages, were then detailed.

, France, and Germany have
of New York there are over

' of telograph wires in operation, four fifths of

During
the second season, 1871.72, after & few days spent in repair
feet was built in about
During the third
Soason, after the repair of monsoon damages, a length of 710
foot was built, completing the breakwater on the 22nd of
February, 1878, to ita full length of 1,508 feet, which had
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opened here and there, and one bloek was over from the top
course on the harbor side, Slight dumage also occurred to
the shore end in the ses angle. The nature of the settlement
was described, also a curious rocking action, and the clesing
up of the cross joints under the action of the sea. The re-
pairs of the damage, in the first season, cost %025. During
the second monsoon, 1872, twenty-five blocks were washed
out from the top course on the harbor side, elghteen 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 £2,660. The monsoon of 1873, the first after
the completion of the breakwater, did trifiing damage, and
was confined to the shore half length, still pointing clearly
to weakness of foundation, The repairs cost 605 In the
monsoon of 1874, the outer end and sear, 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 £2,000, axd 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 breakwster 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 Pablic Works Department by the au-
thor and his assistants, advised by Mr. William Parkes, ss
consulting engineer, and without employment of any general
contractor. The completion of the work was favorably no-
ticed by all the government anthorities concerned.

Recent Dmevican and Loreign Patents.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED HORSE HITCHING DEVICE.
John Schoonmaker, New York city.—This consists in attaching
to the reins rings which are caught upon hooks on the forward part
of the wagon body, so that, should the borse attempt to run away,
the whole weight of the wagon will come upon his mouth and hold
him back.

IMPROVED STILL,
Henry Deymann and Edward Melohers, Toledo, Ohio.—This {n-
veéntor proposes an improved column for refining stills, in place of
the go-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 repalrs of the French column, and which may be put o the
space of one story, with a considerable saving in copper plate, The
essential features consist in arraoging the chambers of the enlumns,
on opposite sides thereof, with alternating horizontal and vertical
partition plates and connecting overflow pipes and draining stop
cocks. The intercommunicating armngement of the chambers vir-
tually produces two columns in one, so as to require about half the
hight and material only, and offers tho advantage of having all the
overfiow pipes at the outside.
IMPROVED INKSTAND.
Herman Schirmer, Wheellog, W. Va.—This is an iok vessel with an
inverted conical tube extending nearly to the bottom of the vessel,
and haviog an orifice at the lower end in connection with an alr
regulating device by which the hight of tho ink in the tube i« regu-
Iated,
IMPROVED PHOTOGRAIIIC PLATE HOLDER,
Frank A. Howson and Willlam S, Howson, Brookiyn, N. Y.—This
is an improved combination holder for the ground glass and plate
for photographio cameras, by which, in every case, the exact image
that was focused on the ground glam Is obtained with perfoot cer-
tajnty on the sensitized plato. By its use the ground glass door of
the camera may be dispensed with, The device s 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 insulated, and
securely fastenod by a spring top plate,
IMPROYED MONUMENT,
Jobn N. Wallis, Fleming, and Theodore Wallls, Scipio, assignors to
themscives and James A. Moore, Auburn, N, Y.~This Inventor pro-
poses gravestones of a more tasteful form than those commonly
usod. He suggests making the monumonts of stone and glas, hav-
Ing Inclosed chambers for the preservation of flowers and othor
objocts,

NEW HOUSEHOLD ARTICLES,

IMPFROVED CUNRTAIN VIXTURE,

William H, Maine, Abington, Mass.—This s a spring curtain roller
provided with & device for preveating the unwindiog of the spring
when the roller is removed from the brackets, A spiral rollor spring
nots on a spindle, revolves the same, and throws a pin insantly out
of Its scat ugainst a cum of a sleove, so as to retain the spindie and
prevent the unwinding of the spring. Tho roller thus remains in
locked position as long as it Is out of the brackets, and is instantly
avallable for use whon replaced in the brackets,

IMPFROVED COMPOSITION FON 8OAY,

William F. Darnoby, Nashville, Teonn., sssignor to himself and Bd.
ward 1, Stahlman, of same place.~This compound, the nventor

states, Isun exoollent article both for lnundry and tollet, and 1s vory
cheap, It is made of Kirk’s double oxtruot, Colgnte's soda soap,
m) soda, water, spirits of ammonia, other, and oll of sassafrms.

NEW AGRICULTURAL INVENTIONS.

IMPROVED CHECK-ROW ATTACHMENT FVOR CORN PLANTERS,

George C. Flagg, Columbus, TL—~This Includes several new and
Ingenious deviowm, 8o constructed that wheols mark the rows in ono
direction and marker armos mark it in the other direotion, The ma-
chine Is 8o guided that the onds of the Innor markers may moot, or
noarly moot, the enda of the marks made by the outer markers
upon the previous orossing, so that the ground Is marked In acou-

ate chock row by the machine crossing the feld In one direction,
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NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED CAIL COUPLING,
Osenr B Ford, Meridian, Miss,, aesigoor to himself and Min or 15
Clinton, Dallas, Tex.—1his conpliog consists of drawhonds with
forward-projecting parts, which are recested 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
tho space formed by the shorter part. Tho drawhends are thus
firmly connected without chance of gotting detached, while the
Jaws have play In vertical direction by the widening of the recesses
at the roar part, which allows the coupling of enrs of different
highta,
IMPROVED CRANK STON,
William H. Phillips, Bridgeton, N, J.—The cranks of windlass and
other shafts have been herotofore disconnected by the backward
rotation of sald shafts, but the shafts required to rotate severnl
times In order to effect such result. This inventor effects the dis-
connection nt the first baokward rotation of the shaft, and to this
ond provides a pivoted oateh, which engages a eliding piece that
locks the crapk to the shaft.
IMPROVED SPARK CONVEYER.
Charles K. Cullers, Bunceton, Mo.—This device iy principally
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 rear end, the sald joint being free to oscillate to any
required oxtent, and allowing the necessary contraction and exten-
sion of the pipe, nnd at the same time keeping tight,

IMPROVED SADIRON SHOE,

Victor €, Thebaud, Buffalo, N, Y.—A large number of inventions
are in existenoce for getting rid of the unnecessary welght of metal
in flat iroos, most of which accomplish their object by abolishing
the fixed handle and substituting an adjustable one which will
serve for severnl bodies, The present lnventor suggests a very dif-
ferent plan, and proposes a shoe for the iron, which s easfly
attached and replaced at will, so that an effective ironing surface is
always obtainable. The device is made with external flange, baving
curved gide extensions at the front and a fastening screw at the
rear part to bo readily applied to the iron.

IMPROVED TREADLE FOR MACHINERY.
Andrew N. Hagerty, West Alexunder, Pa—This is an auxiliary
treadle and connecting rod, in combination with the main treadle
and connecting rod, to work a pawl for startiog the wachine by a
ratchet wheel. The object i3 to insure the turning of the machine
in the right direction, and to avoid the necessity of starting the
balance wheel by band, thus leavirg both hands free for managiog
the work.
IMPROVED RAIL JOINT.
George A. Mead, Salem Center, N. Y.—In this device, the tongue
or tenon of one rail entersa 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 ecdless joint, and to dispense
with the fishplates commonly used.
IMPROVED WATER REGULATOR AND INDICATOR FOR STEAM
BOILERS,
Dexter Cook, Fimira, Ohio.—This is a cylindrical tank traveling
In vertical guide= and supported by a =spring. It is conneoted at top
and bottom with the steam and water spaces of the boller. 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 s nlso connected
with a feod valve, 50 as to open the same, and thus allow water (o
enter the boller when a deficiency {s indicated, and closes the valve
when the level is reached.

IMPROVED FEATHERING PADDLE WHEEL.
Peter Gregerson, Wauzeka, Wis,, assignor 10 himself and Phillip
Miller, same place.~The paddies are huog by pivots above their
centers, and are held to thelr work by stops. The latter are con-
trolled by sliding rods which, acted upon by & cam on the wheel
shaft, push said stops beyond the outer edge of the paddics, 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 elther direc-
tion, and an ingenious mechanism s provided for purposes of
adjustment.
IMPPROVED GATE,

Robert Samuel Rinker, Mount Jackson, Va.—The object of this
Invention I8 to provide an Improved automatic or self-opening
guto; and it consists in an arrangement of elbow levers and cateh
hooks, controlled by n cord or wire, with a weighted lover, upon
one end of which lever the wheels of the vehiole puss to mise the
weight and set the gate, so that it can be readily opened from elther
side by the person in the vebicle by pulling a tripping cord, ar-
ranged upon both sides of the gute, withia convenlent reach, upon &
post, ench vohicle sorving to raise the welght and set the gute for
the noxt succeeding one. i

IMPROVED NRICK KILN,
Holland B, Evans and Barmnoest G. Kemper, St, Charles, Mo.~The
Invention relates toa new construction and armogement of the
sovernl compartments of the kiln and their flues, which cannot be
made plaio without the aid of drawings. In general the flues are so
made that their heat can casily be controlled, and by using the in-
vention (t appears that as many more bricksas are contained in the
compartmoents oan be burned with tho same or less amount of fuel
than with a kiln of the same dimonsions constructed in the old way

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED RECORDING AND SIGNAL FARE BOX.

Edwurd Henry Schnell, South Norwalk, Conn.—Another machine
for enforcing honesty In car conductors I8 a recording and alarm
faro box, in which the record Is made by punctures or slits formed
In a ploco of paper at tho same time that the signal is sounded.
There s also n soparate compartmoent in the caso of the Instrument
for dopositing tickets as they are collected by the conduotor, with a
door which only opens when the signal and recording devices are
actuated, o that In order that the tickets shall agroo with the
reoord the conductor (s obliged to collect and deposit all the tickets,

IMPROVED BARREL.

Leslio K. Sunderland, Willinmsburg, Va.—~The object of this {n-
vention Is to provide a barrel for tho shipment of produce, which
shall be capablo of trunsformation after tho sald produce is deliv-
ored, 50 us Lo ocoupy a comparatively small space, and be returned
to the sonder at tho mtes of solid freight and at a comparatively
trifling cost. It consists in a sories of staves, connected by hoops
which have poculiar fastonings, which adapt the staves to be dis-
posod fat for return transportation, or rolled up and fastened to
form a barrel, Tho sides of the barrel are straight, and the beads

nre hold fo plaoco by lugs alternatiog, when the barrel {s se¢ up upon
opposite sidos of the head. The beads are thus of loss :
than the inxide of the barrel, so that the barrel, when may

be pucked full of hoads, and the rest of the barrel sides packed flatly

togoether,
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Buginess and Pevsoual,

B he Charge for Tnsevtion wider thin head is One Dol-
tor o v, 1f the Notiees exceed Mour Lines, One
Dotlar and @ Folf por Liwe il be charged.

* Wrinkles and Rocipes” is the best
Wh.\l"m-“...u dred
valushle trade suggestions, prepared expressly hy cele”
hrated experts and by correapondents of the * Sclentise
Amarican.’* 30 pages.  Klegantly tound and iilus-
Arated, A splendid Christmas gift for workmen and
Apprentices, Malled, post pala, for 81,00, Addross 1,
N. Munn, Pablishier, I O, Hox 772, New York olty.

All Spiit-Pulleys wolghing over 5 Pounds at the
same Bnishod price sy Whole-Pulloys, J, Yocom's Foun-
defox, Denkor St bolow 147 N, 4 5, Philadelphis, Pa.

Vilunble Patent for Sale,

Mancheator, N. 11, AHUID R
For S8ale—State and County Rights oxoel-

lent Patent Wash Boller, mg.. for m::’:u.:um

thon, F. G, Mackl, Richmond, Fort Bend Co., Texas.

Hearing Restored—A great invention
who was deatf for 3 years, Send u_hwm
to dno, Garmore, Lock-box %0, Madison, Tnd.

H. A.—The Brayton Gas Engine, made by Read
Motor Co., 21 CHE St., XY, will probably n.:{n ycn’r
purpore,

A Valuable Patent for Sale, Torritory U. 8.~
Address Charles E. Cannn, Illclmr?-‘m. ?’l:.l'nnz.. ()g;o.
. 0, Box 106,

Deslgning Belt Gearing. By K, J.C.Weloh. 12mo,
10 pp., price 90 conta. Send stamp for Catalogue of
Selentific Books, K. & F. N, Spon, 446 Broome 8t, N. Y.

“Geo. P, Rowell & Co. are the largest ndvertising
agenta in the world."*—Journal and Recorder, West Mer-
den, Conn, " The success of this fivm Is truly wonder-
ful, and yot not 5o, eltber, when we take Into constders-
tion their b b of 4 We
truly wish that all of our foretgn advertisiog might come
through themn, as It would be & saving to the sdvertiser
and advantagoons 1o oarselves, ' —Journal, Adams, NV,

Notico—Advertisement of Special of West-
€ott*s I'atent Chuck. R, E. State, Springtield, Otto.

Soo A& of valuable tobaeco patent for sale, in our
advertising columns,

The attention of those intarested is called to the
Varnishes of the London Mannfa fng Co. For dura.
bility and finlsh, they are unequaled, 246 Grand Street,
New York,

Sewing Machine Patent for Sale—Will either re-
celve proposals for making on Royalty, or & partner with
Capital to place It on the market. Address Goorge W.
Holfmun, Flelding Statton, DeKald Co,, 111,

Amnteurs and Artizans, sec advertisement, pago
415, Fleetwood Bcroll Saw, Trump Hro's, Manufacturers,

Wilmington, Del,

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

For Sale~2d band Portable Engioes, thoroughly
ropatred, 4 H.P., $300; 8§ H.P,, $00; 10 1P, &10; 15
P, S0 18 H.P., $3%; and bran new & H.P., 8755,
Bhearman & Hilles, 45 Cortlandt St , New York

For a Self-Acting Trap, to rid out all Rat and
Animai Creation, address John Dildine, Limestonevilie,
Montour Co,, Pa. .

Wanted—The best Pill Muchine, Send full par-
ticalars to F. C. Tucker, 381 W, M 8t.. New York,

Hotohkiss Alr Bpring Forge Hammer, best in the
warket, Prices tow. D. Frishie & Co , New Haven, Ct,
A —A set of Scientific American, from
YVol. 8, Old Series, to Vol. 21, New Setfes—1517 to 186833
Vols, ,well bound for §80. Address A F. R, Box AN . Y.
Willlamson's Tunnate of Soda removes and pre-
venws Scale In Bollers. 235 1b. hoxes, 25 cents per pound,
C.0. D, D D. Wililamson, 205 West S5t., New York.

wm.wmmao:'@—w«u;m
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For automatic Twist Drill Grinding Machines,
address O. Van Haagen & Co., Philladeiphis, Pa.

Hand Fire Engines, Lift and Force Pumps for fire
sud all other purposes. Address lumsey & Co., Seneca
Falls, . Y., U. 5. A.

Electric Burgiar Alarms and Private House An-
nunclators; Call, Servants’ & Stable Bells; Cheap Teleg.
Inwta; Batteries of all kinds. G.W . Stockly, Cleveland, 0

Single, Dou aond Tri Tenoniog Machines
dmbrc-—':.'wlu. m?t.hnuh.l::um. N.H.

Gothio Furnace, for coal and wood, boats houses
& churches. send for book. AM . Lesloy 236 W. 2 st NV,

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

For SBolid Wrought-iron Beams, etc., see adver-

Usement. Addross Union Lron Mils, Plttsboargh, Pa.,
for Mhogrsph &c.
Hotobikiss & Ball, Meriden, Conn,, Foundrymen
and workers of sheot metal.  Fino Gray Iron Castings
10 order, Job work solleitod.

For Sale~8econd Hand Wood Working Maohin-

. . J, Latimore, S1st & Chestaut 8¢, Phils,, Pa.
“Price only $30.The Tom Thumb Hectrio Tei-
L)

Saas

giving slarms, and various other purposes. Can be put in

operstion by any isd. Includes battery, key, and wires,

Sently packed and sent to all parts of the world on ro-

celpt of price, F.C.Besch & Co. 3% Canal B, New York.
Pook's Patent Drop Press. Still the bost In use

Address Milo Veck, New Raven, Conn.

All Pruit-cun Tools, Ferruoute Wks, Bridgoton,N.J.

American Metaline Co,, 61 Warron St., N.Y. City.

the Union Stone Co,, Noston, Mase. , for clrcular,
n“*‘m only by C.W. Amay, 14
North o4 51, Patiagolphia, ', Send for Clronlar,
Cutter, st reduced prices,
*u’.f'.”.’m.&.. ew ilaven Conn.

of all sizes and
evory for Parlor

mﬁn Exhibitipos, l'l"l waoll on small
MoAlliater, 49

4 t and
toyestments, T8 Pagn Catalogue frov.
Iaswan By, Now York,
Temples and Ollcans, Deper, Hopedale, Muss,
X Y folen meorioan " OMee, New York, Is
m” with the mtuxlnma Tulegraph, By touch-
Httle buttons un e deaks of Lue Minbagers, aignale
zﬂbmhmumu« ents of the
sstabiishiment. Choap od effective. Hpldndid for stiops,
dweltings, Works for any distance, Price 84,
Battery. ¥, O, Dosch & Co., 346 Canal Bt,, Now
Bond for freo Hllastrated Cetalogue.

Srientific

Hydmullo Prossos nnd Jaoks, now and seoond
band,  Lathos ana Maohinery for Pollalifng and Wafng
Molale. K, Lyon, 170 Girsnd Blreet, Now York,

Spinning Rings of & Suporior Quality - Whitins
ville Spinuing iing Co., Whitinaville, Mass.

Solid Emery Vuleanite Wheels~The Original Solid
Emery Wheel—other kinds imitations and infertor, Csu.
tlon—~Our name Is stamped In foll oo all our best Stand-
ard Delting, Packing, snd Hose. Wuy twt only, The
Dest Ia the oheapoest. New York Delting and Packing
Company, 37 and 2 Park Row. New York,

Tho Baxter Engino—A 48 Pugo Pamphlet, con-
talning detall drawings of all parts and foll partioulars,
now ready, snd will be matled gratis. W, D, Russaell,
14 Park Place, Now York.

"~ H. M. D. will find"directiona for making a
froproof artificial stone on p. 115, vol. 24, - M. H.
can faston omery to wood by the mothod for em-
ory and lron, desoribod on p. ¥, vol. ®--H, J.
will find directions for making nitro.gly oerin, du-
alin, dy namite, ete,, on p. 212, vol. 8., F. 8,
can brown his gun barrels by using the roalpo
glven on p, 11, vol, & —F. ¥. will find n rovipe for
stove blaoking on p. 67, vol, 25,1, should French
pollsh his pinnoforte work, See p, 11, vol, 22,-M,
H. K, will tind u rocipe for white fusible metal on
3T vol 82, The process of repadting desilvered
mirrors (s doseribed on p. 348, vol, 25,8, N. will
find directions for staining glass on p, 400, vol, iy
for etohing glass, on p. 39, vol. 3. —~H, A. S, will
find direotions for making clarified cider on p. 204,
vol. 3; for preserviog cider, on p. 139, vol, 3.~
S. & R, will find on p. 139, vol. 22, directions for ma-
king puste that will probably answer their purpose.
As to State laws regulatiog the salo of patents, seo
. 157, vol, 33, —&, T, 8. ean mold rubber by follow-
ing the directions on p. 253, vol. 20.-W. T, can
cloan shells by the method described on p. 122, vol.
27.—H. D. M. will ind & recipe for Babbitt metal
on p. 24, vol. 33,-C. B. will find directions for sil-
vering glass on p. 340, vol. 35, Full directions for
nickel plating have frequently been published (n
those columns, Seo pp. 155, 235, vol.33. This also
answers B, J. C—R, R, M. can make a mold, for
use on type, of plastor of Paris. The metal that
Is lightest in water s tho lightest out of water.—
1L H, . will find full directions for putting n white
ennmel on fron on p. 342, vol. 32. This ulso nnswers
A. F.—C, 8, ¥, will find an accountof tho oleo-
margarin process on p. 23, vol. 84—, D, K. can
fasten rubbor to iron by the method given on p.
42, vol. 2, 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
Inmp on p. 10, vol, 25.—V. can read the Ingeriptions
on colns by following the directions on p. 246, vol.
oi~H. G, W. will find directions for making
spongy platinum on p. 330, vol. 25.~H. N, M. can
coment glass to brass by the method deseribed on

P 1, vol, _&.

(1) N. 8. asks: How can I unite the mer-
cury inathermometer which has become separs-
tod by agitation? A. Faston a string 3 ord feet
long to the lnstrument, and swing it round your
head. Tho centrifugal force will enuse the mer-
cury to unite,

(2) R, F. L. asks: How can I stick leather
on the face of fron and wood pulleys? A. Glue
the leather to the wooden pulley. Paint the iron
pulley with a good coat of white lead In oll, and
letit dry; then glue the leather on.

(%) L. B. asks: What is black rosin, and
Is it known by any other name? A. Black rosin is
also called colophony, and Is the residue loft after
the distillation of turpentine.

(4) H. 1. M, asks: How can I get & white
motal that will low porfectly lnto an iron or brass
mold, and which, when turned out, will stay
bright? A. Melt togother 43§ [ba. of tin, i§ 1b. bis
muth, 1b, antimony, and 34 1b. Jead. This alloy
fusesat o low temperature und does not tarniab.

Can the color be taken out of homehair, 5o as to
make it whito? A, Wash in woak lyo, and fumi-
gute with the vapor of hurning sulphur (sulphur-
ous sold).

(5) G. G, B, asks: What do pattern ma.
Kers useo to blacken their patterns with? A, Lamp
black mixod with copal varnish and nlcohol,

(6) 3. N, J, aska: Why do iron jand steol
wold with loss heat with than without bormx? A
The uso of borax 18 ns 4 fux, to make the steel
beat evealy, and to provent the corners or edges
from burning before the rest of the motal bsof
the proper hoat.

(TYM. D. F. nsks: How can chilled  iron
be deilled? A, By hardening the deill in mereury
{nstond of water,

(8) . R, mske: What pressure per square
{neh I8 roquired to crush picces of oo togethor o
as o form one clear homogoeneous miss 1 A, Con-
sult Profossor Tyndall on * Forms of Water”

(9 J. H. maks: In what quantity, and at
what intervals, should quinine bo taken as 4 rein-
ody for ohills and fover? A, In many onses two
grain doses aro recommended to be taken bofore
vach moal, whenever an attack of chills is antiol.
pated,

(10) E. €. & Co. nak: Wonld it be bene.
fielal tosoft maple lumber, for bullding # largo
friction pulley, to boll it in olive oll ¥ A. You 2
Would 1t harden the timber, and nnke (¢ loss Hable
waplit? A, Yox, & Would the goar slip more
aftor such treatmont? A, You

(1) H. A, 8. nskn: How is bromide of cam
phor mado? A, Triturato the cnmphor Arst with
n drop or two of diluto spirits of wine, nod then
digost with broming water. The bromine unites
with the enmphor to form an unstable bromide of
oumphor, which is erystallfne, and I decomposed
by hoat, by contact with alr, and by notion of am-

monia,

American,

(12) D, O, (vl T8 thers any preparation
of pbosphorus, either fuld or dry, that is luminous
I the durk when hermotionlly sealed 2 A, A full
Adeseription of the phosphorus lamp will be found
on p. 2, vol. 5, 1t conslsts of a strong solution
of phosphorus in olive oll. The solution is kept
in a mnall, gluss, stoppered bottle, and when re-
quired for use the cork Is removed and the solu-
tion agitated,

(18) W. J. H. asks: Whnt would be the dif-
fercnce botwoeen susponding n welght (that works
suoh machinery nsclockwork) direct, and hang-
Ing the smme welght around o pulley attached
to welght s Would thero ho any differencoin of-
feot upon the tenin of wheols, providing the
amount of pressure on drum (not the welghts)
wore same in both casen? A, Neglecting friction
and rigidity of cordago, If the welght required in
the second armngemont were 100 [bs., that in the
first nood only be 5 1bs,

(14) T. D. W. If two persons are in a top
wagon, about 0 Ibe. welght rests upon the two
axles, which are as stiff as they are usually made.
Now If the axles can bo made 214 times as stiff, how
many Ibs. will the change take away from the
Joud drawn by the horse? A, The question fs
rathor indofinite, but wo do not imagine that there
would be much differonee In the two cages,

(16) C. P, asks: How many 1hs. strain will
there be on a ropo whioh hns a horse at each ond,
pulling in opposito directiongsupposing each horse
to be pulling 1,000 Ibs.? A, One thousand Ibs.
This question s anything but new. See p. 184,
vol. 24,

(16) M. R. asks: Is centrifugal foree of a
wheel in motion & mdial or a taggential one?
A, Radial, as we understand your question, that
18, inu the direction of a mdius.

(17) J. G. says, in answer to N. K. B's
query as to the area of u polygon: If A be the
urca of the circlo and I the perimeter of the reg-
ular polygon, the arca of the Iatter is

E ‘—A' = boing the ber of
— W
s TR n boing number of sides which
must be given. If theso be given, A and P, as be-
fore, and B, tho area of the regular polygon, the
»

number of gldoess ———
A AW
B 1) (I

(18) S. says, in roply to W, J. E., whois
troubled with droams : 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 to H. 1. E,,
who asked bow to apply wax to stove patterns:
As the stove plates of to«day are more or less or-
namented with desigos, baving well defined de
pressions or elevations, the casting must be heated
till it is bot enough to meilt 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 lHquid form, give the casting
& thorough brushing with a new shoe brush ; this
will spread the wax uniformly over the entire sur-
face and at the sume time remove all the surplus
wax. Then allow the casting to cool, and, with a
socond shoe brush, give it a thorough brushing,
and you will have a surface to your patiern that
will give you a mold with as’sharp corners as your
pattero.

(20) W. J. R, says, in answer toT. D.'s in-
quiries asto compound gears: I judge from T.D.'s
list of gears and pitch of lead screw that be has
got a Pratt & Whitney lathe, which, unlike most
other lathes, bas, on the Inside gear on the stud,
double the pumber of teeth that the cone gear
has. Therefore, with gears on stud snd screws
baviog the same number, the revolutions of cone
and screw will be as 2 to 1, and the pitch of lead
scrow s made praotically 18 lnstead of 8. The
Soresrivie AMenicax’s rule will work by count-
ing thoserew a8 16, Tho following index is useful
for T, D.'s latho:

Thread, Sind, Serew, Thread. Stad. Serew,
2 . n -
:l: Cannot be cut with 5 20 &
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COMMUNICATIONS RECEIVED.

The Bditor of tho BOIENTIFIC AMERICAN 8o
knowlodges, with much pleasure, the recvipt of
original papers and contributions upon the follow-
ing subjocts:

On Scrow Catting Gears. By R, H. R

Oa the New Force, Iy WM P,

On Solar Heat. Ny W, L. 8,

On the Contraotion Policy, By F. A L.

On Reissues of Patents. By G, K. B,

On the Hydro-Pnevmoatio Puzale, By M, P. by
O, M, and by N. I 0,

OnSpiritunlism, Ny B 7 M, and by I G, ¥

On the Orbitof the Sun, Ny J, 8

On Makiog Ritles, Dy 1L

On Polsons. Iy ML 8 W,

On Carbonie Avld Gas, Ty €, W, 8,

On Oceanlo Curronts. Ny T. Ly

On Eleotric Whistles, By L. 8 w.

On Chemicnl Aotlon, By E. V.

On & Dioptrio Light. My . G, and by W. 0. G,

Also loquiries and answers from the following :
LG W P Ir~T. B~ . M.~A. J, B.—A 0 G,
ECB -8 H~S. K H 0¥ DN K H~FS58
AR~ A G B O AP LA C R~
JAW-E EE-RB-J QKD

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should ropeat them. If not then published, they
may conclude that, for good reasans, the Bditor
doclines them. Tho addross of the writer should
always bo given.

Enquiries relating to pitents, or to tho patenta-
bility of Inventions, assignments, ete., will not be
published here. Al wuch questions, when Initials
ounly aro given, are thrown (nto the waste basket,
a8 It would fill balf of our paper to print them all;
but we genenlly ko pleasure (o answering briefly
by mail, if the writer's address is given.

Hundreds of inquiries anslogous to the following
are sent: “Who sells alligator leather? Who
makes an engioe run by burnisg crade ofl In the
cylinder 7 Who makes the best gas meter? Whose
18 the best process for preserving shingles? Who
sells papicr maeche cornlces and centerpleces for
collings? Who makes reflecting drwing boards
und other drawing apparatus? Who sells phosphor-
branze? Who solls halreloth for pressing elder ™
All such personal inquiries are printed,us will be ob-
sorved.in tho column of “ Businessand Personal,”
which (s specially set apart for that purpose, sub-
Ject to tho charge mentioned at the head of that
column. Almostany desired (nformation can In
this way be expeditiously obtained.

[OFFICIAL. |

INDEX OF INVENTIONS

YOR wHicn
Letiers Patont of the United States were
Granted 1n the Week Eading

November 16, 1875,
AND EACH BEARING THAT DATE.
[ Those marked (r) are relssued patents, |

AISrin, door,Spoor & SERrIC. civuiensstrresisisionen 10,400
Alirm ete,, low water, T. Hass, vens VL2061
Amalgamator, Bancroft & walker s 190,539
Ashos, sifting coal, J. Waldron,, oo W7
Auger handle, J. Swan . 1043
Bagasso, saturator for, A, W. J. Mason, - 190,150

Bale band stretcher, J. Z, Stoeker, ..., =ee 130,801
Barrel, Flye & Watson....ocove « ooy ceea T, 182
Bed stone, oscillating, E. Armitage. . eeee 170,538
Bedastead, sofs, W. R. Hamilton, e 10258
Bedstead, sofa, J. Schoen,......... . 10,40
Beeo hive, 0. Colvin...... . TN
Biliet loop, K. W, Holmes. e B
Billtard table, A, Hand..ooooninnns avrnvnnniinannnns 8
Jinder, temporary, C. D. Lindsey. .. ccooinin,. 190,552
Ninder, temmporsry, H. B. Stepheasof.... coovien 10,000
Bofler steam, B, vempster. ......oovvrvnes vsasase SLBEE
Boller tnjector, W, Randall vooe 10,295
Potler superheater, T. Vernoo. ... .. vere 390,316
Polta, cte., making, J. B. Blakesloe. .. « m
Boot, T. B, EVABS. cocceveririiacirnnnrnns 1055
Boot tip, Merrill & Holtt (r 6o
Boot, wooden soled, M. J. S, Faleon ... e 190383
Poot barnisher, et A C. & T. T, Esworthy. .., 1905
Box lid fastening, J. L. Stevens, seress YOL000
Prush basdlies, forming, W, Weadel......... I~ ]
Pafter stem, P, W_ Pratt, .. 12 50
Rullding block, B, A. Berryman. .. ... . T
Burner, g8, A, M, Ster. . .ooiiinin 10,7
Putcher's saw, W Millspangh. . « 138
Puttor package, A. J. Dibble........ sinsnnnsesce JTDER
Cable ete,, electrie, G. W, F. Hoognveen. . ... 1.4
Camers obscurs, T. A, Kellott, ... ... vee 10201
Car axie box, L. Braver........ sesesisrssereee v 135S
Car brake, P'. Klpssioger. ..o « 190,809

10,89

Car brake shoe, |, Stens. ... hidsans
Car coupling, lirinkerdol, Reanett, & Selder. ..
Car coupling, A. Rrown....
Car coupling, D. Harper .

Car hester, mfety, C. A, West -

Car lfter, raliroad, J. D). Imboden

Car platform, K. Tilp.. PR

Car seats, lock for, E_S. Scofleld
Carstarter, A, Dahler. ..o

Oar starter, G. 5. Kaapp, ... Sarensersnny
Cars, wind wheel, A. W. Woodward ...
Cars, ventilating, K. E FIAPRTOAYES ... covennrs
Carboy, A, 11, Fatxinger,
Oarhureter, feed, ete., J. Avstin
Cand, playtog, B. R, Landls, . cooooe s
Carpot rag looper, W. M. M. Wyckont
Carrtage enrtatn, M, €. Moody.. .. 3
Carriage top, shifting, Glllesdie & True,
Caster, turnitare, L. F, Corf. . oooviinn
Chalr, reciining rockiog, J. R, Newman
Chalrs, bellows for rorking, E. K. Sells....
Ohandelier, F. 5. Shirley
Choese preservens, J, Q Plack

Chisel, submarinerock, A 4. Whithey..
Chronometor, solar, M. Woreler
Clgar mold, J. Ubarter (Fh.. ... ey
Clhamp for stamp stoms, tappet, N J. Colmau, ...
Clock, geographioal, 8, J. Wallse®.....oo0.
Clotbes elamps fete., slodting, M. Pratt
Clothes dryer, F_ M, Clark. ...
Clothes drywr, G, W, Green
Coftes holler, D, Lombard. oo
Composliion for beverage. W. A Martln, oo
Cooker, seam, G, M, Seribner
Cooking spparatus, . M. smith
Corn marker, J. MeGregor....coociiisammnns
Corpees, head rent for, C.D. MWiachford, . ...
Cow milker, W. H. Poarson. ..o
Cracker wechine, O, 8. Fawler..
Cradle, W. V. & N, W Van Dery
Crane, 11, B, Robison
Cronstiond, . WAL oo
Cultivatar, Prico & Hunt..
Curd patter, A, & K11, Soduwlok.
Ourry comb, O, B, L. Holmed .o
Curtatn fxture, B, B, Lako, o o
Curtaln Bxtare, 6. W, Pelres. ...y
Cartatn roller, Taylor & DOBRBUE, osrarrarsinnrs
Dental etgine sttachment, Buckingbam ool .. 19,56

1,
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Ragines, valve box for, H. W, Adams..

Fqualizer, draft, H. Cartwright.........
Emser, elo,, protector, L. L. Tower (r)
Pabrics for skirts, ote.. A, Komp
Fare register, Watson & Knowlton, ..
Yence,J D & F Hgherger ..

Flhier and steel, testing. J. Garland ...,
Yire escape, T. Jingras .

Fire escape, J. E. Llndhn
Fire kindler, C_ F, (‘unlnz

Flahing rod ease, €, Perry
Ylower stand, portable, D. M. Reynold
Yrult jar, E, §. Hunt
Farnaoe door, puddiing, J. Boyland..
Yurnsce, hydrocarbon H. M. Smith

Yornaces, feeding air to, W, C. Ford.

Fuarnaces, retort for, H. M. Smith
Furnaces. beated alr to, W. C. Ford..
Furnitare caster, L. F. Cerf........
Game doard, J 6. Tharber, Jr...
Gas conduits, naphthaline from.J.

Generator, steam, H. M. Smith....
Glaas, annealing, J. M. Brookfield....
Glassware, making, T. B. Atterbory

Lounges, sttach ng frames to, W. Seng.
Lubricators, C. H. Parshall

Mattress,

Meatmangie, C. C. Kerr................
Mechanical movement, E,
MILE. A, Hedges. ...
Mill and pross, cider, H. Kromesick
Mills, concestraticg tallings from, ¥

Milistones bearing for, C. Coster......
Mitzen, A. P, Smith (7)..............
Motion, converting, M. Crossman......
Motor, volute spring, W, §. Shoemaker

Needie threader, P E. Lambert .. .

Balirond ratl chsir, J. Gogerty
Halirond rall Jotut, &, Long
Beglater, T. 1. Doolittle.,
Napis or, G. ¥ ﬁp«nr.ar.
Raler, paraliel, J. D, Hall,.
Banis balanoe, i1, Guttiog... ...........
Baw, butehor's, W, Millepaugh
BeaftoM, D, 0. Plaes............... .
Boales, welghing, W. W. Reynoids, ..,

Eavelope opener, La Blanc & St. Prorre....

Fenoe, tron, B, Rogers. . ....c.ocviiiarinriaissianns
Yemees putiing barbs on wire, W. l)nlln

Filter and Mannel. dragsist’s, A. E. Gnmn-

Furnaces, superheoatiog atr for, W. C, Ford.

3 Tlmy.... 144
Gas lighter elect=ic, O. A, A Bollllon .
Ges lighting, electric, E. E. Bean....... .

Graln @rlll. J.C. Daman  .......... .12
Grate, J. Schiroeflel, Jr....cooiaeannns - 190,506
Halter fastening, J. Thoraton .. .. . s
Bame, G.J. Lotchworth. . ..cocoiariniiarmmarsanse 1IN
Hsmes, J. Thornton ......... . 170,208, 190,29
Hame top, K. G. Latta.... . samsewssas TW0LIVH
Harness tug, B. 5. Leonard. .. . 102
Harvesters J. O. Brown..... . 170..- . 190,229
Harvester, L. J. MeCormiek ... .ocoorincanersanss 190,58
Harvester, corn, Townsend and Parr senn . 1315
Harvester carrisge attachment, J O. Brown..... 190,29
Harvesting machine, J, O, Brown. ... ...ciiiveens 170,

Hay loader, Perry and Manley . 190,189
Heating drum, T, B, Fleld.... e 1T
Hinge: K. TOOAL  ivos coovuaiini cavesnasscee . 10,314
Hogshead nod barrel horse, J. X. Parker ..... 170,156
Horse detacher, D, E, Owen....cccivinnnnnies . 190,588
Horse power, 6. W, G- rdon.. .o 190280
Borse power, A. D, Manley. . 170,858
Horseshoe, A. Dunbar...... . 190,245
Horsesthoe-calking vise, W, Wesver.. veae 170,019
Hose coupliog, W. A, (‘utcll ......... ves 150,155
Hose, lHning hydmalic, J. U, Sraman. . 19,153
Hose pipe nozzle. 8. Rold .. ........... v 150,897
Hydrant, J. O, Connor.... e 190,238
Indicator. speed, M. A, Wier........ e 190,218
Iron Into stenl, cast, C. 1., Jeflord e 10070
Iron, refining cast, A, Waroer.,.... e 10,400
Jack, hydraulie, M. J, Walsh. ... .ee 130,419
Riln, brick, H, W, Adams, Jr . . 1,
Rils, brick, W, X, Weldner... ... - e
Eitchen utensf], T. S, Page... ...... 1020
Lamp chimneys, finlshing. J_Lowery........ 10
Lamps, msnafacture of, T B. Atterbury......... w2

Lamps, wick ralser for, A. Albertson. .. 150,88
Lateh, lockiag, /. Drucklied.. va 190,553
Lateh, reversible  H._ S, Pommy ..... 10,25
Lesther, vat for tauning, O, W. B»‘n 19, 3%
Lightalng rod. I. Johoson.............. 1.sn
Limb recelver, H. B. Allen...... . T
Loom shattle, etc..J. Wolfenden...... ......... 190,214
Loom weft stop, Isberwood and Nuttall (r) 6,96

Macsroons, preserve for. Helde and Wirez
Mall dag fastentng, H. M. Smith. . ...

Mattresses, frame for wire, W. J. Bods. ..
Messure, gradusted, Yousy and Davis. .

Music sheet, clectric, W, F. and H. Schmoel, Jr. 190,402

Ore, classifylog, K. M. Weagler. . ...covviirnnnns i
Papez coltar K. ¥ Braaford. ....... ..... e en s 19,0
Paper faatener, Pack and Vanborn 190,94
Faper, periorstivg, W, Braldwood. ...... « 1,20
Paper welght E. Dressler. ........... . « 138
Parchment, vegetable, A. G. Fcu ..... . 10,0
Feat cutler, Newlon and Zollner..... ..  ...... 19,1M
Photegraphic background. Taber and Bosd . 10,9
Photomeler, ' Munzioger. ... ..............o0s . Y, mm
Pictute frame clamp, ete ., C. P. Polnler. ... . 10
Pllls,conting, A. ¥ W. ssd W_F. A Neynaber, 19,188
Figa.Mow,.C Rem'ey.......... ... . . V0,
e T 1,05
Fipe tonp, waste, T Hudson............ 19,5
Pige, weter, W H. Sempson ... ... . 10,00
Flasing machioe, band, Donne and Passel. ... . 19,50
Plaster, corn, 3. B, Abbott, iy S AT
Flanter, corn and seed, H . P ﬁamnn sovservesnys 390,418
Pistter, curn, G. W, Brown (r) S, 6,584, 6,97
Plow, gang, ¥, A, 10 wgsssdivesieess . 10,02
Flows, furrow gage tor, B. 5. Hawes, .......... 10,24
Fress, power, §. G, Maruin 19,0
Printing prewe, 3. L, Viem 1y . )
Prisen dours, opersting, . Jtickter. 19,50
Pamp, et bowr, D 8, Whitmas, . 13,08
Pamp bueket, chaln, Voo Dacer o ol 1%.31
Pamp, rotary force. A. Cartin, - svssessses ST, NE9
Punch, conductor's slarm, i & uun LRY
Parilier, siddlings. J. ¥V, Gasdoifo, . 1.5

. 10,128
. IW0e
» IS
S R
60
ceny 190,090
wees 10818
. T, 2%
. 10
. aee 10,5

« 130,166
e
. 10,290
. M
v 190,158
« 1,26
o V0,1

190, Fm
w1

. 1,188
L AWan
. 190,164
. 190,18
10,85

.......... 15,08
L1020
170,19
. 1,5
. I8

ITJ.IM
e 190,058
e 190,29

. 130,957
190,59
1.2
190,566

6,754
R e 104N
1.0

E. M,

« 190,
190,84
« 10,0
« 190,300
170987
1,200
19,18
« 190,

Seientific

Reoop, sifting, W. 8, BOON. ..ovviiiiirirsiniess 170,182
Screw cuttiog machine, G. Emig P AL
Berow tap. K. Reynolds, 170,098
Seaming machine, W O, Sharp, .. 190,500
Sepamating substances, A. B. Stanberrie. ., « 10,2

e

Separator, grain, W, W, Johnston...... 1000
Sewing machine, F. Chase... ....ooovn ous « 103
Sewing machine. J. W. & R, H, Lafkin...... o 12N
Sewing machine, overstiteh, W. A, Polmateer. ... 170,550
Sewing machine table, T, B, Traey.. . oooooiiines 1m0
Sewing machine tuck marker, A Johnston R b
Ship's births, awinging, E. . S, Andrews, .. ..., 190, m2¢
Shirt front, W, J. & M, A, Duke..,..... censnseres 1W,20
Shoe and stocking, rabber. J. M, Bibbine. . .,,...., 10,822

Shutter fastener, 8, C, Tuekerman, .. ..., wes 190,010

Shutter worker, H. A House....... w1
Sizing composition, 8. B, Dorlan, . 10,0
Skate, B, Murmay (£, ..oooviinninne o W
Slato-cleaning bloek, A, H. Nryant......... 10
Sofa and table, convertible, C. C, Harrls ... 190, 2¢0
Solvents ote recovery of vaporized, Whiting «faf, 170,40

MR YLR
1
6,08

e 1B
» 10, s

1w

« 10,150

» 170,29

170,19

Spixe machine, W. Haddock oK
Spikes, machine for making split, .\ Whlllnm-n
Spinning. adjusting spindies, F, A Sterry (r).....
Spirtts. P, Griffin, . ove 3 ooV

Staze plank and rnnlrr. \\ 8. l\ooln
S eam whistle, King & McKierpan .
Steel, manufacturing, F. Berchtold.....
Swve, cooking, B. Thomss........
Sniingo, W. Moleaworth

Table. extension, G, Heyl o V0,080
Table, lroning, J. 8. Hays wes 190,008
Taflor's coat measure.J. S, Charch oo 190,187
Telexraph., facstmile, J, C. Ludwig..... . 10,39
Tenonlrg machine, E. H. Kees. ..... . 190,086

wee 190,963
« 1M
o 190, 3%
. 1

Tide and current wheel. J. J. Hell...
Tires, elip for broken, J. W, HoddInots
Tollet case and towel roller, D). Miller..

Trap, iy, H. B, Earing,

Truss, H, A. Kimball.... ...... R p———— R
Tubes, bending mcumc J. M. Rtld ............... 150,300
Tuck marker. R, G. Busn,........... 190,154

<103
170,313
. 12
S LA
. 130,29
.. 170,958
L 1an
190,34

Tweer, H. J, Chandler....
Tweer. P, H. Standish
Tspe-setting machine, J. Hooker........
Type-writing machine, W H. Case. ..
Type-writing machine, L. S, Crandall
Valve seats refitting. C. F_ Hall. ...,
Ventilating churches, ¢te., W, Kingham..... .
Vise, E. Caswell

Wagon body, C. A. Dewolf. .. . 190,18
Wagon brake . A. L. Bartlett. .......cccovienecenncnss 130,22

Washing machine, F, Gittere ....... ..ccc.e...e 190,52
Washing machine, J. D). Lawlor....... . 190,209
Washing machine, J. L. Shotwell....... 150,511
Watch case spring, A. 8. Buckelew ... 190,501
Water efector, H. COll (F)... coviicnrerrnnanns 6,550

Water moters, reﬂner dial for, J. C. Kelley, LR e

Wazer wheel, 5. C.Lyons ...cooeeviane cune 170,258
Well curb,C. M L RN R Sy e 190,20
Whistle, steam, King & McKleroan............... 190,75

Wizd power, J. M. Armour....
Windlass, triction, A. D, Stont............
Window sash bead fastener, J. W. Tripp..........
Window shade roller, A. Roclofs. ..........c..... .
Wood-boring gage.G. 8 Huodson.. g
Wrench plpe, D, P, Stanton...

UESIGNS PATENTEL.
8. - Waron Keys.—~H. W, Bullock, Springfield, Mass.
580, ~Boxes, —J, H, England, Baltimore, Md,

. 190,3%
. 130,08
190,403
190,40

5,901 —Serrees.—~J. W, Flake, New York city.
SN2 —Sgow Case, W, I, Grove, Phllvdelphia, Pa.
S48 —Har HorLoxn, xro.—~J, Hall, Newark, N. J.

800 —IxxsTaNDs . ~H, Loe, New York efty.

5806 to 8,907, ~Froor O1L Crorus —C. T. Moyeref al.,
Bergen, N J.

5,808 —~Parzs Wrionrs, —C. Rowland. New York city,
.00, —~Corrix Hixoxs,—J. W, Vaughn, Peabody, Mass,
5,510, —OvEnenors. —G. Watkinson, New Haven, Conn.

SCHEDULR OF PATERT wREr,
On each Cavear,..... ceennnen 10

SAReaRE R RN aans

On vach Trado mark........ Eouhsns e aBEANS A ..825
Oz fling sach anniication lor.hlau m m.m. ...815
Jo ssulng ecott Orowinn) PRODL. ... .0iuinnie

On sppeal ¥ h’mum Ia-Chief..........

On application for Design (3 yearm..........
Un soplication for Deslen (14 vears)

il GLENGE REGORT

EE'orxr 1876.

<

SoEsce Reconp iy
asplondid book of X
pages, published an.
nually, about the 1Mh
of January. Illustra.
tod with many ongra.
vings. Prico §200,

Tax Volume for 194
will be published about
Jdanuary 15th, Ita oon.
teats will embrace the
most Interesting Facta
ard Discoveries In the
Various Arts and Nel.
epees that have trans.
vired doring the prece.
ding year, extidbiting in
one Shew the CGonersl
Frogress of the Worlg

the following Departmenta ;
CHEMISTRY AND METAL
MECHANICE AND EXGIN
*LECTRICITY, LIGHT, I
TECHNOLOGY, THR l'ﬁl'f"
BOTANY AND'HORTIOUL
AGRICULTURE,
RUNAL AND HOUREHOLD RO ONOMY,
¢ MATERIA MEDI A, THERAPEUTICS, HYUIENE
NATURAL HIATORY AND 2GOLOGY :
METEOROLOGY , TERRESTRIAL I'tl\hll N,
GEOGRAIMN
S UROLOLY AND MINERALOGY,
ASTRONOMY,
BOGHAPIY
Every person who desites (0 be well Informed coneern
Ing the Progress of 1he Arts and Sclences shoudd have "
copy o BoipneE Heookn for 199, Lo wil be s nost In
feresting and Saluabie Boos, and rhould have s place In
overy H 0 and LAbrary.
“lvplr AVOo. Handsomely Boand  Many Engray
ng» 4.9, Bent, post.pald, on recelpt of prioe
All the

proceding volumes of Sorexce econn
may be had soparatoly at 82,50 each, or $10 for the
five volumos, INTE, INTH, INT4, 1876, and 1570,
MUNN & CO,, PunsLisiens,

31 Park Row,

AND NECROLOGY

..... " 1M,

Now York olty

American.

For 1876.

The Most Popular Scientific Paper in
the World.

Trnry-Finsr YEAR.
Only $3.20 a year Including Postago.
$£# Send 10 conts for Specimen copy

THESCIENTIFIC AMERICAN, now In its Blst
year, enjoys the widest olroulation of any weokly
pnewspaper of the kind In the world. A new vol-
ume commences January 1, 1870,  Published week-
ly. Now is the time to subseribe and to form
olubs.

Tae Coxtexts OF THESCIENTIFIC AMERICAN
ombrace the latest and most interesting informa-
tlon perwining to the Industrial, Mechanical, and
Rolentific progress of the world; Descriptions,
with beautiful Eogravicgs, of New Inventions,
Now Implements, Now Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, In all the varfous
arts.

EVERY NUMBER contains sixteen large quarto
pagoes, elegantly printed and (Hustratod with many
ongmvings. The year's isue contains 832 largo
pages, equal to four thowsand book pages, at a cost,
Including postage, of only $3.20 a year to the sub-
scriber.

Tue SCIENTIFIC AMERICAN will be especinlly
enriched during the current year by splendid en.
gravings and descriptions of the most noticeable
objeots in the great Contennial International Exhi-
tion.

Engineers, Mechanicos, Telographers, 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
vew and instructive information. As an Instruc-
tor and Educator, the SCIENTIFIC AMERICAN
has noequal. It is promotive of knowledge and
progress in every community where it circulates
Tt should bave a prominent place in every House-
hold, Reading-Room, and Library.

82 Specimen copies sent, prepaid, on receipt of
10 cents.

TERMS OF SUBSCRIPTIONS. —POSTAGE
PAID BY USN,
One copy Scientific American, one year....$3.20
One copy Scientific Amerioan, six months. . 1.60
One copy Scientific Amorican,three months 1,00
One copy Scientific American, and one copy
Scientific Americean Supplement, both
for one year, post-pald N
One copy Scientific American, one year,
and one copy Science Record........ .. 5,20
¥~ We make a liberal discount and give advan-
tageous premiums to those who form - Clubs or
procure Subscriptions, A beautifully {lluminated
Subscription List, also Prospectus and Rates, sont

o [Dnamazs ,1875.
Mumn & Co.’s Patent Dffiges,
Bstablished 1846,

The Oldest Agency for Soliciting Patente
in the United States.

TWEN1Y-EIGHY YEANS BXPERIENOM.

MORE PATENTS have been seoured through
(hls ageney, st home and sbrosd, than through any other in

tae world.
They employ &8 thetr sasistants & corps of tho most ex-

perienced men se examiners, specification writers, sad
Aranmmoen that ean be found, many of whom have been se-
estod from the ranks of the Pstent Office,

SIXTY THOUSAND inventors have svalled
hemselves of Munn & Co.'s servioes in examining thelr tn-
ventionsa. snd procuring thelr patents

MUNN & CO.. in connection with the publication of the
SOIENTIFIO AMERIOAN, continuo to examine Inventions
confer with inventors, prepare drawings, specificstions, snd
smgnmenta.sttend o fling spplications {n the Pstent Office
paying the government foos. and watch osch case step by
stop while pending before the examiner, This s done
through thelr branch office,corner ¥ and Tth Streots, Waah-
Ington. They also propare and fllo cavesta, procure design
petenta, trademarka snd relssace. attend to rejected cases
(prepared by the tnventor or other sttorneys), procure copy-
righta, stend to interferoncee give written opinions oo
matters of Infringement, furolah coples of pstents: in facf,
sttend to overy branch of pstent businses poth in this and
in forelgn countries.

Patents obtained in Cansda. England, France, Belgtam
Germany, Bussia, Prussia, Spetn, Portugal, the Britiah
Yolonics, sud sl other countrie where petents we
granted.

Coples of Patents.

Persons desiring any patent fssued from 1536 to Novem
ber 26, 1867, can bo supplied with official copies st s rea-
sonable cost, the price depending upon the extent of draw-
ngs and Jength of specifications.

Any patent issued since November 97, 1867, st which
timo the Patent Office commenced printing the drawings
and specifications, msy be had by remitting to this office §1

A copy of the ciaims of any patent lssued since 1536 wil
be furnished for $1

When ondering coples, please to remit for the ssme ss
sbove, snd stste pame of patentes, titlo of invention, and
date of patent.

& speca notice is made tn the SOTENTIFIO AMERICAN Of
all inventions patented through this Agency, with the
aame and remdence of the patentes. Patents sre often
s0'd. ( part or whole, 10 persons sstreated to the Invention
by sueh notice.

Ammummmmmuu&
Mhm United Btatos patoats, alsos circalsy
pertaining exclustvely to Forelgn Patonta, stating costs in
wcb rountry. time granted, ete. sent free.  Address

MUNN & 00, :
rwiaabers SCIENTIFIO AMERIOAT? ;

free. Address
37 Park Row,N. V.
MUNN & OO- Braros Uryw E—Carnesr ¥ and 91: Streets,
37 PARK ROW, NEW YORK. | wsbingwn, D.C,

85 a year by mail, post-paid- Send 10 cents for Specimen Copy.

TO ILLUSTRATE AND DESCRIBE the many
Intoresting themes and oljoots presented In the
Guear CENTENNTAL INTENXATION AL EXPOSITION
OF 1574, and also to meet the wants of that large
class of readers who desire an increased supply
of Sdentific Icformation, partioularly of the
more Technical and Dotalled chamoter, wo shall
IMUe A EPRCIAL PUNLICATION, entitied tho SCI.
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centonnial year of
1876, and, pechaps, pormanently therenfter. Each
number will have sixtosn large quarto pagos,
Imued weekly, printed In the best style, uniform
with the SCIENTINIC AMERICAN, but sopa-
mtely paged.

The SCIENTIFICAMERICAN SUPPLEMENT,
in addition to the special matter pertaining to the
International Exposition, will embraoce a vory
wide range of contonts, covoriog the most recent
and valuablo papors by eminent writors In ALL
THE FRISCIFAL DEPARTMENTS OF SCIENCE AND
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Back Page « « = « « « 81,00 n line,
Inside Page = « = = « « 75 cents a line,
Engravings may head advertisements at the same ra: e
per lineg, by measurement, as the lettor press. Adver-
tisoments must be recetved at publication offics as
early as Friday morning to appear {n next wnie,

PECIAL SALE OF CHUCKS~One half dozen
of ool wize of the Onclda SteAm Englng Co 's 1y~
yorsal and Indopendent, three nn,{ TOUr Jaw Chucks
Weatoot's Patent. Address . B, STATE,Springfeld,o

ATHE WANTED—48 In, Swiog, 20 feot Bed.
Second hand, Must be In good order,
THOS, WORSWICK, Guelph, Ont,

HE COPABTNERSHIP or J. P, VERREER &
Co. belng about to expire by Hmftation, that firm,
now engagen In the manufaotire of edge 10014 hawe
mers, &o., 8t Verrca's Mils, Philsdelphia destring to
discontinue business, offer for Sale the good- will, stock
and fixtures of sald concorn at a reasonable figure, The
property can be loased 10r a term of vears st a much re.

rate, Address J PV A U
i, P, 0: Philadelphts, Pa. | ok & UO0., Verree's
W. G. JUSTICE.

JOHN P. VERRERE,
Forthe Best and Chen

Uncm\nxbe ost, acdress THE § ILI-?!:
nnop anssgs. & PARKER PPRE Cco.,

MIpnrLETows, Coxxs,
With Disston's
Naws.

Sold h{ Hardware
Trade. LANGDON
MITRE BOX CO.,
Millers Falls, Mass,
§# Send for Clr-
cnlar,

OW TO WAKM YOUR HOUSE.—Rend.—
an .:l;l;l;u '(:\;;Tc Pumﬂcr in my b(\'l:lr gives entire
3 ery easily managed ; the shaking a -
ratus being especially wood, Tt furnishes plenty of Ir(‘-m,
wod AllOWS no gas to oscapo. | conslder myself fortannte
In having solected your furnnce, after muon investiga-
ton and Ingalry, to replace one that hud given me s groat
deal of trounle und saooyance, and I belleve !l (s the
best furnace In use."'—Rurvs G, BRAnosLER, 47 West
Fifty-nfeh Street, of the Board of Education, To ALEX.
M. LBSLEY. 226 West Twenty-third Streot, Send for
catalogue, or call nnd see the furnaoe,

Hor Sale,
The valuable Machine Works known ax

The SOUTHWARK FOUNDRY,
Philadelphia,

Owned and for Sale by the Iat® firm of

. 1 » . -\
MERRICK & SONS.
Lot 352x3M ~four fronts.
A rafiroad track, connecting with main line on Wash.
fngton Avenue, rans through the works, All the bulld-
ines and tools are Nrst olass.
The establishment can work to advantage fr

men, and produce to the va'ue of one and
milllons annually.
Address, for full particulars.

Roox 3, 8p Froon,
2490 South 3d St., Philadelphin, Pa.

Z

600 to
larter

AMATEL RS AND ARTIZANS.
TH l"LEE'l'\\'(:‘OD SCROLL SAW,
FUTH
Boriog Attachment & Blower,
s O UREQUALLED yon "
p (Rupldlu'. Acnurm-z. Durability,
and Low ('

fost.

Saws Wood ! {n. thick and under: also
Metnls, Horn, Bone, Ivory, Shell,
&c., ap | makes the most delionte
Dsalunn of Inlaid & Scroll Work,
rice #10 to §15.  Drill Attachmeot,
#1.00, Send for pamphler and st of Dea

wigny of Frot Work. Trusr Bro's,
Manufacturers, Wilmington, Del.

ANTED—A good Foundry Pattern Maker,
also a good Moalder, one having & small capital to

nvest io mdc_lpre'rnm. Apply with stamp,
. B. BLAKE, Olathe, John Co., Kana,

QKALL POX.—Prevent its pitting. A sure, safe,

s ) and infallible remedy. Every house shoald Keep (¢,

J. ZACK TAYLOR, M.D.,
Deal's island, Md.

Price $1.00, Apply to

2 K_I: l'.\—l Lr. e —-Beu nmlvmm( Convenlent
+ EverSold. F. E. HEINIG, Loulsville, Ky.

JK SALE-~One balf interest in a Tobacco
Patent. For particalars, addross
/ D. A. ALDEN, Malden, Mass.
& No Brokers,

A MOXTH--Agents wanted overy-
hwre. Ruslness honoruble and first
Particolars sent free, Adilress
J.WORTH & CO.L st Louls Mo,

850 IN GOLD GIVEN AWAY, siso @ rcr cont
Commission  You can make from $10 to §X
dafly. FAMILY JOURNAL CO., 2% Broadway, N. ¥,

‘ CENTENNIAL DRILL Cllb'g:iu—‘
nd durable.
bad .'-m"d H::: I.»y mn;llrf‘m :nret o
m arioe. Ol.zs.h send for new mdu
Listof LhackS. . ¥. cUSHMAX,
Hartford, Conn,

Machinery ol Jmproved Stylos for makin
SHINGLES, HEAI'ING AND STAVES.
Rale paxers of the well known IxFsoveD Law's PATENT
KMIXOLE AND HEADING Sawir 6 Macwise. For ciren.
lars, addross THEEVOR & CO., Lockport, .Y,

3 IIHIMTJ leORUO(i‘HT
BrAmS & GIRDERS

HEZ UNION 1RON MILLS, Plttsburgh, Pa.—

The attention of Bogineers and Architects In ealled
o onr tmproved Wrought-Iron Heams and Girdoers (D
ented), i which the corpound welds betwoen the stam
wnd fanges, which haye proved so objeotionable fn the old
mode of tmanufacturiog uro entirely n\'uhlwll WO ure pro-
Dtmt Io Turnial all alzek wo torma s favorahio ae can bo
obtsined vlaewhers For descriptive lllhnfrupn, adires
Caroegle Brothers & Co.,Unlon Tron Ails. Plosburgh, e,

The
PORTABLE STEAM EN

WiTH
OUT OFF REGULATOR
ANV 4

BALANLEG WML

AUTON ICA

Scientific dmerican,

CLARK
PATENT SELF-COILING,

Can be readily fitted to Etore ¥
PROOF, und aftordin nlnmmm Lkl
glo‘rc\lhunu. :'rh'nw'il
rbalance wolghta, aud eannot get 0
S A d eannot get out of order,
Bulldiog, Lonox Libra

ruh‘nllun; nlso

Aro Nteed to the now Zribune
Bullding, Have beon
world,

AGENTH WANTED.

MME

DIV E1gie,

Engloe offered to the Public,
Price, 41 Horse Power,
g e

l
woTow .
Ry e “"
oo e “"
LU T .

4 Horse Powe
& "
T to 5 Horse P
RBwis  *

Send for IMostrated Clreolar
and Price List,

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

e " per aay st nome. dampies worth §1
3’0 T)O &‘-)IU free Srixsox & Co. Portland, Malne,
[l 1ze Pleturescat free! An
ThQTOLL'GATB' l‘;renlom om | Mﬂ "mr“l. 10
find! Addreas with stamp, K. C. ABHEY, Bufiaio, 5 3.

Brainard ill i all styles,
Milling Machines 3.,
A pew Unicersal Milllng SMachine for €00, Also Brown's
Pat, SCHEW MACHIN and our new Bralpard STEEL
BAR VISE. B, M, M. CO., 131 MIIK St,, Boston, Mass,

and Merphine habit alwolutely and
speedily eurads Paloless s nopublicity,
Send #tamnp for particulars. Dr. Carl-
ton, I8 Washiugton St., Chicago, 111,

Hammond's Window Springs.

for all windows. Six Bamples malled for 50 conts,
W, 8. HAMMOND, Lewlsberry, York Co., Pa.

Barnes' Foot-power Scroll
Saws and Lathe.

An entire REVOLUTION (n the con-
struction of foot-power machines!
The old atyle thrown aslde when these
are known! Thousandsnow in use!
$1.500 to £2.000 per year mado using
them. One porson out of every threo
who send for catalogues of theas mn-
chines buys one. Say what paper
you read this In, and addross

W, F, & J. BARNEN,

Roekford, Winnebago Co,, 111.,

Box 2044,

INE MACHINIST'S & AMATEUR TOOLS,

oot Lathes, Pollshing Lathes, Centennial Grind Stones,
Taps. Dles, Drills, Automatlie Boring Tool. Flestwood
Scroll Saws. Send's ¢ents In Starmps for Complete Jilus.
trated Catalogue. JACKSON & TYLER, 16 Germuan
Street, Baltimore, Md.

])ATHNT DOUBLE ECOENTRIC CORNICE BRAKE,
'.\&numcmma by THOMAS & ROBINSON, Cincin.
natl, O,

-

Send for Clreulars,
PATENT |
Planing and Matching

and Molding Machines, Gray and Wood's Planers, Solf-
olling Saw _Arbors, and other wood-working m-‘:_‘hl\prr)‘.
5 A

Arbor
WOOD'S MACHINE CO.,§ 91 Liberte St.

167 Suabury 8., Dosion.

OLD ROLLED
SHAFTING.

The fact thac this shafting has 75 per cent greater
strength, 3 fGoer fnlsh, and I3 troer 10 gage. than any
other {n userenders {t undoubtedly the most economical.
We are also the sole manufacturers of the CELENRATE
CoLLivg' Par. COUPLING, and furnish Pulleys, Hungers,
ete , of the most approved style Price list thniled on
application to JONES & LAUGHLIY

Try Street, 2od and Srd

1% 8, Canal Street, C
5 f this Shafting In
LE ANA. &
)

Send for Clreulars, ele.

and for sale by
L. Boston, Masse,

1 Chambers St N Y
j. Mllwsukee, Wis.

AC co
& WHALD
SAFETY HOISTING

OTIN, BROX, & C©C.,
NO. 348 BROADWAY, NEW YORK.

s A S Ve Toial boax esly 2%
b W Porgum E Nwas, N Y
L
ools

E. GOULD. Newark, &, J.

All slzes at low prices,

ITHERDBY, RUGG & RICHARDSON, Man-

ufacturers af Woodworth FPlaning, Tunguelmf,
Grooviog Machines, Danlel's Planers, Richardson

ot Improved Tenon Machines, Moriising, Mould-

ny, and ﬁr-&c' Machines, snd Wood-Working Ma.

chinery generally, 3 Salfabury Street, Worcester, Mass.

(Bhop formerly oceupled by H. BALL & Cu.)
L. B, WITURRDY. ", 1. KU 5. M, RICUARDAON,

DIIRCATLCOMANI E,
or THANAFER PICTUERS, with ook of
24 Ppn, 41VINg Pel) lustrmetivne (i his hew

My At 1 the
«ulifnl GEM CHROMOS
Ar Ao,

PATTEN & GO, b6t Willhams Mrssl, New York

TEW & SECOND HAND WOOD WORKING

Machinory, Floommra, Planers and Matehers, Single

and Doulile Surfacers, Moulding Machinos, Borolt Saws,

Suotinn and ot Fans for Alay ings, oto. D0, LATTI
MOLE, Uit and Chestout B, Philadeiphis, s,

B MIOARFENTER W

MANUFACTURER OF FIRST CLASHE TAFS,
Pawtuoket, I, 1,

FINE TOOLS

3 th, Jowelern, Engravers, Watehtakers,
R‘I.I: ;\y‘:lr‘;l.lln'olllu:lnlln'.rn. Alko, i fing aasartmvat of File
and steal Wire Bupplivs, at FRASBSE & QO,'H, 62 Chat-
ham Street, New York,

JMPO“T:\NT FOIR ALL CORPORATIONS AND
)

NE'G CONCKENS. —~Huerk's Watchman's
m‘:vAl)il'e)Nnr. eapahle of noourately conlrolling the
motion of & watchiian or patrolman at tho different st
tions of hia beat, Bend for ciroular,
L E B ‘I'.l(“. Box H70, Boston, Mass,
N h »«"’Im LI Lmbuouker & Co., of Kow York,
was gecidad (o my ory June 10, 1IN, Froveedines
Laye been oommoenoed nuulu-l luplmvuwr & Co., for sulls
g, puntrary Lo the order of the Court, and eapecially the
oloak with w sorion of speiogs fn tho cover, sod marked
Pat'a Oct, W, * Porsuns u-lu1 thosa, OF any othoy
elooks nfringing on my Patent, will bo dealt with sccor
ding lo law, s -

& COMPANY'S
REVOLVING STEEL SHUTTERS

Roear Windows or other o enings, makiog them FIRK AND BI %
J [ 4 ¥ ND BURGLAR
aunes, Officen, and Sohool "nrlllllilll. Clurk s shotee

1 'll.“"lll’ll bandsomo ih nppearance, and sre

413

EILS In varlous kinds of woud, saftable for
A Are solf-acting, require no machinery
tho ot and cneapest

ullding, Delawnre and Hudson Canal Hullain, M an
3 » Manhatt
royo 9 o I

e Ao the Teadin Tohiteots of l.hn"" )‘l‘lll‘l in t|n|ly use in overy ||r|unl;-£|l City throuy

1ot Kurope,

JAMES G. WILBON, Munagor, 219 Wost 20tly B, Now York,
and at London, Parfa, Vienna, Berlio, Mulbourne, &¢,, &e,

RACING BOAT STOCK,
SPANISH & WHITE CEDAR.

BER and VENEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &e.

Inciosz Stamp Jor Catalogue and Iyice- List.

C Y CO. \\'. ]{ wandd ‘&' (‘U..
186 lg'&ﬂll.rﬁ\:lﬁ.».ﬁ..’irl’h & Gth st ELRLNLY,

Warnnisaron, D, C,,
Bept., 15, 1575,
Jxo. Mavnex, .
Treas, Valley Machine Co,, East
Hampton, Mass,

Dear Sir: The * Wright Bueket
Plapger Steam Pump™ you ballt for
the Government ** works like a
top.'' Am sure it has never had Its
equal In any of the Departmonts,
and [have no hesltazncy in recom.
mending this Pamp to asy one in
want of & Arst class, nofseless Steam

Pamp, Very respectfully.”
J. TY;()S, SIILI.IZI:.
Chief Eungineer U. S. House of
Ropresoniatives,
Send Lo us for Catalogue,
/. M. COMPANY,

Portable B o 0. 5,6,81L,p. Some-
g-;lggxgyHerSﬁh‘l,l;;:‘llui;vN’;{::lh;::r|prlc(|H “l ";ll:ll::rlﬂ.
N0 woon worgine MACHINERY.

CHAS. PLACE, 105 Reado Strect, Now York,

8,000in Use
Blake’s
STEAM PUMPS

for every possibie duty, Send
- for Illustrated Catalogue,
s GEO. F. BLAKE M'F'G CO,
e "85 & 83 Liverty Strect,
Xew York,
50 and 52 Sonth Cana
St.. Chicago, 111,

Cor, Causoway and Friend |

§te,, Boaton, Mnss.
INVESTED In Wall Street
gfwn leads to fortune. A

$10 to $500zE ¢ it

evervthing, and cbn)‘ of the Wall Streot Review.

SENT FREE. &f5ir, = iroadvay, e
PABR'S Damascus Spring Steel Self-Adjusting
- Bracket and Fret

Sau',
Profit & Pleasaro !
A WoRKsHor

COMPPLATE
Foi « -

Sweep, 8 10 12
Price, $1.25 1.50 1.
With each frmue
inimitable and ori
sovoll patterns, 8 hraeket sy

bludos, 1 sheot impre
full instructions. B 3
of price nuned, 100 sere 1= fr
receipt of stamp, GEO. PARR, Dullido,

ssion pape

to Enterprising Men: Private Sale of the Missouri
ass Foundry, Steam and Gas Pipe Works of the late
John Kupferle, situated at the corner of Secons 5t and
Wastifngton Avenne. in the Clty of at. Louls, Mo  The
above mentioned weil Known esrablishment, situates in
the heart of the City, and In complete running arder,
and having o very axtensive ana valuable casom, s now.
by Jeave of the Probate Court of 8t. Louls County,offered
for sale¢ upon reasonable terms. For particulars. apoly
to JOSEFPH DEGENHART and CHAELES SKEITZ, Ex.
ocutors, No. 80 N, Sécond Street, St, Louis Mo

'l‘O MANUFACTURERS OF AGRICULTURAL
and Pomestle Machiners—A Housc in Holland, do-
& g0od business in above, will be glad to recelve
- P freo) eatalogues, terms, &¢., of Implements and
honsebhodd artieles, Reforences given and requireqe
Address K. F.,caro of NUgh and Vaa Ditmar, Rottendam.,

Shaping Machines
Have povel device for changing
length of stroke while i motic
als, automatic down feed, a&
quick return.  Four sizes
Patented 1568, 1871, 1874,
Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery
Shafting, Pulleys, &c.

A N EXCELLENT OPPORTUNITY OFFERED
ig

ing

THE

ommercial Agency.

100 & 111 Wonrn S, New Yonk,

changes in thelr
NEw

will oblige by communicating the same 1o us, that

MENCIANTA contemplating

Pactnerships, or the formation of Finns,
thelr names may appear correotly in the * Uos.
MERCIAL AGENCY Regisren.”

Desiring to have our Records as govurto as pos
sible, wo will aocopt the Statements and Hofer-
onood of any Morchant, and give the ssmwe the
st Lhorough scruting.,

HANKuRE, MEgonANT and  MANUFACTUREIS
will ollige by Informing us 1€ o any oase thele
knowlodge and exporience do not barmonise with
our roports. Wa ank this that wo may, by frosh
aod thorough investigation, corroot errors, If uny
nro found to exist,

Tho * COMMERCIAL AGENCY HeasTen ™ will bo
ready for delivery shortly after the Dest of Jang-

ary next,
MeKILLor & Senacue Co,

Ol LENT, WETH STEAM POWHEIL-A briok
{ twe Atory buflding, SO0 £L,  with Bleg ) Drylng
Hoose, aud u Conplute systeln of Modeen Madhinery
for the Manufaoture of Fiooring, ioors, fush, Dinas,

y ) , U Vor further particulars, apply o
ac. ot Columbea G0 RN D, Cuyanogs Fails, Ohto

g

TRADE NGINE

1o workmanahip—all light paris
of Cast Steed, o
Every Fogine indicated, and
vulve corrected to give the high-
et attainable resulls,
Warranted superfor 10 any
”""k- pourtable ogine 1o tho
rke

market,

Send for Price List and Cir.
cular,

HERRMAN -& HeacHEL

RrODY M'#'a. Co,,
Daytan, Oblo,

The PORTER-ALLEN ENGINE.

POSITIVE-MOTIOS VAEIABLE FUT-OFF.
HAPID PISTON SPEED.
CHAELES T. PURTER,
Harlem, N, Y. Clty.

Send for a clreular Lo

THIR HOESTACHE o
Denes Roans
forteis 81

Uhis prrpuration

QTEEL NAME STAM
SISTEREL Srasy Wonxs,

Post pald for 15¢, per letier
3 Chapel St., New Haven, Ct

INDIA RUBBER,
rentors snd the Trade, made {ato any
! otiea, by ¥. H

Estabilisbed In 1800,

1 pattern at
HOLTON, 45 Goid 8¢, Kew York.

l“m-l POWER TENONING MACHIN FOR SALE,
By 5. €. HILLS, 51 Cortiandt S3., New York.

CELEBRATED FOOT LATHES,

Foot Power Back.geared Screw
Latbes, Small Hand and Power Flan-
ora for Metal, Small Gear Cutters,
N Slide-rests, Ball Machines for Lathes,
Foot EScroll Saws, light and heasy,
Foot Cleenlsr Saws., Just the
thing for nmateurs nad arti-
snps, Seiling everywhere. Send for
Hinsteated Catalogues
=y N. H. BALDWIN, Laconls, N. H.

) 11y (4 Al ol - N e,

PATENT SCROLL SAWS.

Our specialty s Scroll and Band Saws. Overa) Ma.
chines Inuse, KUPERIOE TO ALL AND LESS PRICE.

CORDESMAN, EG
Cor. %nd & Ce

{nclznatl, O,

: BAND INSTRUMEN
BOOSEY & CO., Sole Agents, :
Hith Street, New

York.

Boult’s Patent

Reverse Motion
Paneling, Varfety
Moulding and
. Dovetalling
Machine,
cuts Panels of
any design or
style of mould In
the aolld wood
with neawness
and dispatch. Ts
& frst class
Snaper, Edge
e and Scroll
; = Mouilder.

s Does general
Dovetalling with
thick or thin
stufls,  Simple

¥ Send for

Sample of work,

Improved Solid Steel Cutters for
all kinds of Variety Moulders
made 10 order, and warranted

by the
B. C. MACHINERY CO..
Battle Creok, :““"

IMPROVED MACHINERY for STAVE

ngic and Handles, Cablnet Maker's Machin.

a5t

Pamptlet and

ery. Jurke Automatic Saw Mill
{Improved Boring and Mling

Mschines Badial Dns

s, and Batley's Ve-
: 4

neering Ma hines, Cab 3 ing
Power mic te, T. B, BAILE . . 5
HOW MADE IN

vaG’AR 10 HOURS 1rom

hout using drugs.
ar Maker sorfsgeld, Mass

Lot Priced and SESTS
Do Your Own Printing!
= $3 h\.:'- 2ods, Ladeds, ey

B> Business M

B et rintin
Ptln[lllglin.\‘\: e Saad fron w0
Pl'esseS- .

v bae vora

KELSEY & 00., Meriden,
\\‘ll.l.l,\\l HENRY KING—-ALBUMEN MANI
TURER, 73 & R 5t, Andrew e, Liverpe

(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shaffting.

HANGERS, PULLEYS, COUFLINGS, BELTING, &
8c. Bend for Nlustrated Uatalogus sud Price List,

GEORGE PLACE,
121 ChamYer & 106 Reads su.wﬂ;\'. CiYy.
BLAKE'S PATENT
Stone and Ore Breaker

Crushos »
auy requived siae, Also,
StToxi for Roats and fur Oox

Address DLAKE CRUSHE

! hard and brittle substances to
i sty ¥ind of

Our Boiler and Pipe Covering
Save 25 PER CENT.
in BUEIL:

ASHESTOR FHLTING ( OMPANY,
Lpd2! FroxT ST, Naw York,

PLANING AND MATCHING

BENTEL, MARGEDANT & CO.
A

Ny ORI,
v Ls!

Gy d Lo Cladurhngi




¥

iy 2 S S S

Advertisemencs,

- e e . ;l.oo n line.
ndo Pm - = = = = 75 conts -n::.
may head advertisements at the same rate
m meastirenment, ax the letter pross. Ad-
vertisements must be received at publication affice ar
carly a2 Friday morning to appear in next {ssue.

Bastne, Seindic & Orlnar Dese ilaviived 5.

(. Gunther's Sons

INVITE ATTENTION TO THEIR FINE
STOCK 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

OFEERED FOR THE]

Holidays.

502 & 504 Broadway.

Mnnufacturu'nr'";nd Builder.

The best and cheapest mechanical and oclenllnr Jour-
nalinthe world. Edited by Prof, I*, JI. Vander Weoyde.
Each number contalns treasures of information on all
practical and sclentific subjecta. SSubmeription price 2.
per yoar, Postage one cont a mouth extrs, en thou-
sand (10,000) applications wanted for specimen coples,
which will be fursished Prrr. Liberal ¢ ommln tons
to agents, Address AUSTIN BLACK, Pab'r,
P. 0. flox 403, ¥ Park How, New York.

A $10 BOOK tx SIZE &
STYLE vou $5—Vol.l of
our new book, * ‘Wooden
spd Brick Balidiogs,**
contaln %0 Sx12 plates of

odern 1] lerCo!
tagos, Suby & F
Houses, costing n.wo
and upwards, Also ¥

elfications and  detalis,
Sent to any address (m
= by mall or crx‘prm -
& o l.l—nnted eatalogue freoe FORMIpE.0F ‘price, 3.
A

BICENELL & CU., 77 Warren St... = T.

EAGLE FOOT LATHES,

Witk Scroll and Circular Saw Attach
meata, Siide Best, Tools, &c¢. ; also Small
E:ru bes, Metal Hind Planers, &c.

Neatest dnlm. superior fntsk. Lew
Prices. Our new Catalogue describes
these a0d every too] necessary for the Am
Sieur Or Artizan. Sead for It.

WM. L. CHASE & CO.,

5 & ¥ Liberty Bt New York,

& Matching,

M«w;xd Re-sawing and Tenonin )lnrhmu Serol

Baws General Wood- Working Machine

JOHN B. SCHENCK S SONS { Matteawan,
Send for Catalogue. 112 Libeny bl

T city.

The BANRoAD GAZETTE, weekly, bas fllus-
i trations sad descriptions of everything of novelty
and merit in raliroad constroction ang lou
Contalngs all ihe raliroad news. Eead and kighly com-
meoded by eminent rafiroad men, many of w om write
for i1, Spectmens free, $4.3 & year. Sabscribers for
I3 will receive numbers in 1873 from the time they sub-
seribe.  Address T3 Brosdway, New York

ELGIN WATGHBS

hy Rallroad Offcers, Kogineers, As-

n-mnmnv Explorers, Navigators,

nnkn n others, 1o be the Mont Accurate,
Durable "lﬂtkﬂ'jl’!l In the warld.

6 R‘ now In the murket, Including

Luuu and Gentlemen's

n'ln- Btam Winders, Stemn Setlers,

.ll " nu' ThreeLlasrier Plate, Plain, Full Jeweled,

H cEs maglog from a few dollars for plain

but neat, Durable ssd Reliable

n (o Sliver casen, W0 two huudred or more

m.llu- or & highly finished and remarkably accu-
s soe ip ine Gold comem

‘vn'n all CO.D sdvertisers and apply to deslers
of known pespectaldlity, as Figln Watches

are St furnished to any ..rli wh-l' wer o be
wdd on the disreputalin | ) plan, which is veed
o pulm off bultatbon snd |<!—""\ poords )

“n and recsive with your w nb the reg-
war warrsiy wedal of mjany,
edow, and s that the bame n.l num ber

“ sased T, M. Avery J» offered st
el prbess 8 1o e within
resch o ul M ks amequaled lo the world for

he mune
U“ Tha Company tnkes no watehes
Mang pwier, Jow ar high, which |t
n‘(nn LLY WANRANT

Fach walch moves
llu‘md:mvtm-thy,;m fe, tunddo by the Edgin Natlon-
Al Watch Company, wid bearing |is trade-tark = k2.
gin, lits." I socompanied by the ofdial waniswyy

MEDAL of the (4 mwmpany, N number sl pame oor.

onding 40 the watch
‘SI by rovpectalile jewelors in nearly
a'n{ Lo o the Uniterd Matos und
acd aleo In (he prineipal cltles thrnughout
Call wn yowr frwaber ancd ok bs oo hnn, =

Scientific

gmerimu.

[DecemMBER 25, 1875.
— —————S————————

The

ESTABLISHED 1843,
GENERAL AGENTS.—-NEW YORK!:

Hand & Co.
Kimbark,

PuirAnELrmrA: James C,
CINNATI: Post & Co. Curoago: 8,

Clark Wilson & Co.: Russoll & Erwin M'f'g Co,
Itunnx George H, Gray & Danforth
lm |-\n||, w.n, llulknnp« Co,

EBagle Anvil

WARRANTED and
Price Reduced to 10 Cts. per Pound.

Jresgor's Best Toon Casr Soenn FAOR AND HORN ON HesT

AMERICAN Inox,

They have proved better than the Best English

Anvils.
, Durrie & Co.
BALYIMONRE: \5 ll Cole. CiIx-

-z
e

We will send this set of CARVING TOOLS 1o & box
mnlle propald, on recelpt of oue doll T h;:ooh Are o

! quality, with A ood
;'::erycl -r::nmll( f.nr l'uo f?'ml :’nABL‘I.II Co, O York
g

For showing HHeat of
Pyrometers, o, o v ripes

Boller flues Rnpobuuled ﬁlum O11 Stills, &o,
HENRY W. BULKL Solo Manufacturer,
w} Liberty St., New York.

1{ OGERS' TANNATE OF SODA ROILER
BCALE PREVENTIVE, JOS. G. RBOGERS & CO,,

Mudison, Ind,
§# Send for book on Boller Incrustation,

DANPER B n s T A¥D LEVER

REGULATORS | GAGE COCKS,
THE ru'noruu,

stoel Tube Cleaner.

For FaTEN-
Cleaning;
Boller

TRD
JuLy

Tubes, 1574,

Adopted and In use b U
Scndsror Cirealar,

Forsale by aealers,
HE CHAL 'ERS '3!'8 CE CO,
9t Street. N, Y., Agents for the U,

NON- OOXBUBTELE STEAM | BOILBR & PIPE

COVERING

WITH “AIR SPACE"IMPROVEMENT,
Saves 10 to 20 per cent, CHALMERS SPENCE CO.,
foot E. 9th 8t., N.Y.:1202 N, 20d St., St, Louls, Mo,

PORTLAND CEMENT

For vmx- Cisterns, Foundations, Stavles, Cellars,
ridges, Keservoirs, Browerles, elo,

Remit Menu‘rmm for Practical Treatise on Cements,

8. L. MEnonaxT & Co., 7 South St., New York.

LANER

ENGINE LATHES, DRILLS, &c. Send fnrl’rico{.ll(.
NEW HAVEN \lAhUF.\CTl RIN 0.,
New lnven. lonn

THE SOUTHERN,STATES
AGRICULTURAL AND INDUSTRIAL

I D 3
EXPOSITION
Will be Held on the Fair Grounds, at
New Orieans, Commencing February
26, 1876, ln& Continuing Ten Days,
. L. N. MARKS, PRESIDENT.
SAMUEL MU LLE.\. GENEEAL SUFERINTENDENT,
Bxecnllve Committee.
BALDWI.\.Ch:ann
JAMES 1 DA\ Ww. SCHMIDT,
COLOXEL J. D, HILL, JOH\ G. FLEMING.
It 1 the alm of the Board of Commissioners to make it
a thorough l-.x;mmlon of the Agricultural and Mechanis
i-;‘gﬂr%guc“lo“u'u;'?ﬂumem States, Mt:xlco. -:ul Central
com
the country, and the umm pc m‘v‘u‘lr% ':32

all articles sumprehiended In lhe nernl des) [
Agricultural and Industrial Exp Jt .':Ilu'lu:*l.t.u';u :)! il

Schlenker's Statlonary

AND

Revolving - Die Bolt Cutters,

MANUFAOTURED DY THE

HOWARD IRON WORKS,

BUFFALO, N. ¥,
IT Send for Clircnlar, _n

HARTFORD
STEAM BOIEER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't ], M. ALLEN, Pres't
I. B, PIERCE, $¢2'y,

HARTFORD, OONN,

0 ENGINEERS, MACHINERY MANUFAC-

TURERS, Axn TOOL MAKERS. The undersigned

b 'll'(Jll tl’nnll-.\;l‘l‘lln't' 10 ?nd:amk'e :h\e(;n}l‘eu)\gencsi{lln
L) SRIC ' 2)

CoLFC (| N0 ENGINEERING

CULTURAL MACHINER AND
TOOLS. None but Fiusr Cpa alucrnm'rvuzln need
apply. ,l-.()Nl\llI) SLIGCHER

Monnickendam, Holland.

! For Tux HOLIDAY n—Gos Fitter's & Plumb-
er's Gulde, n book of fnstruction. A Valua-
ble Present for man or boy, Illustrated.

Paper cover, 6¢.; nicely bound, $1, by mafl
=free, J. D, 'GALLOWAY, 345 N, 10th, Phila,

70 DYERS AND MANUFACTURERS.
Thomas's Fluld Tannic Acld, or Black Color Base,
for Coloring Hats, Carpets. and all Feu Gooas, and Tex
tilo Fabrics, um im making Ink. ¢ 6c, per Ib, Ad-
dress PENCER mm_ms. Eimirs. N. X.

== NOYE'S
Works

are the largest In the United States. They make Burr
Mmmmu Portable Mills, Smut Machines, Packers. M1l
Pleks, Water W heels, Pulluyl and Ourlnz. speclally
adapted to flour mlll- Send for eatalogue

J. T. NOYE & SON TNuffalo, N. Y.

MICROSCOPES.
D taTl8"" rmatior sike. ‘with saime focal adjastment;
., Sma o, a
; LOCKLEY, 33 Van Buren Street,
0 Tllustrated Circulars sent free,

G dress F.
oklyn, New York,

premiums for -lrlcu‘y Southern products,

The Mecbanical Department has been devised with
great care and on the most extensive scale, The Pre-
mlum List will be ready for distribution November 3th.

rlt Armangements have been perfected for the trans-
100 of goods and visitors from every section st re-
un«d rates, For dcu{lm Information, ¢ dress

T TANT <ol
{mery Wheels (A T/ Q i merylrindere
TRﬂuuxuwu AN

’l'lllll! EMERY
gvaranteed oqual to any In the marketat prices lower
lny other irst class emery.

W. C. DUYCKINCK,

INPORTER, MASUFACTURER, AND DEaALER Ix

Railway, Machlmsts and En-

New Urh\nl

CON 'L)zAN

gineers' Supplies,
60 AND 52 JOIIN TREET,
P. O, hox sin NEW YORK,

CENUINE

The Standard-Best 8tock—Finest Finish.

MANUFACTURRD ONLY BY

D, ARTHUR BROWN & CO,, Fishorville, N, 5,

INS 8
ASJUSTABLE DIAMOND TOOL

and Shaped Diamond Carbon Polnts, Ind ponsable for

Turnisg Emery Whe Grindstones, al Traving up

Hardened "lrv( A Paper Calender Hollers, ote, Address
3. DICKINSON, Paten tee, B4 Nassaa 8¢, N, ¥

TO VILES AuR

USED ON HOE'S CHISEL

1 TOOTH BAWH No swaging, no gumming, so
roanding. nor slde set o perplex the swyor They run
strslght, and are Afty por cont cheaper (o use than the

Ol saw

o

REYNOLDS & CO,,

145 MANT ST, NEW HAVEN, OT,,
MANUFPACTUNRE

Iron and Medl Bet Berews, Hound, Square, and Hexagon
Head ; Mactine and Cap Serews; Mano, Knob. and Lock
Bersws | Machine, lm-‘.p sl loar BeAte, Holt Knds,
Blanks, Nuts, Wanhiers, ole,, of gvery descriptiox
_Be od for I'rico List

IOHARDBON, MERIAM k lu

w-uulu ture ilu’ fhie lntost smpraved Patent Danisls’
lln Woodwarth Maniug Machioes, Matohing, Saeh snd
Molding, Tesuning, Morsislug, Doring, Khapin Verdl
eal and Clrealse rll\ wmwion Machines, Haw M

(il

Arbore, Beroll Fame, Nallway, Cut-Off, and iy
Mar b inae, Ipulrr“w:.«x Turning Lathos, snd var
other Kindx of ol waorking Mschipery Catalo

and pries llets sent un w;-u slion. Manufactory (L
cosler Warehouse, W77 Liberty Birect New York

IFE-LIKE PICTURES, accurate as photographs,
can be drawn on paper by means of Parlor Camera,
Price §1.35. prepald,  Send for Clrcular to

¥. llL Cl\l.l-.\ 33 Van Buren Street, Brooklyn N. Y.

Address JOHN A, ‘;m».m.l‘g ‘0 8, Manufactur-
ers, Trenton, N, J., or oL New York.
Wheels and Rope ror couveylng po'-' ng distances
Send for Clrcular.

1) ATENT RIGHT FOR BALB.—The one-balf
u

interest of the Riley estate in the U nherux Wood
.rkrr 1o the highest bidder.
L.MANN?

Send offer
« Admr., 148 Walnut 5¢, Clnclnnnl 0.

{ NGINES & BOILERS new & 3 h'd, m rfect condition,
A’:ry cheap. Adaress Bl\ulLAl & RiCcH, 01 uty.l‘.

Portiand C
¥From the bost London u-aum n .&
AMES BRAND, 5 Qe

A Practioal huu:c on Coment furnfaed for 3 cents. '

THE BEST INJEOTOR

Feor Locomotive nnd Stantlonnry Hollers.
FRIEDMANN'S PATENT,
Over 15,000 Now In Use Here and In llron.
Throws more and hottor water, with less sweam,
Any othors, It has two Waterwiys, fxed Nogslos, snd
movyable parts to get out of order
NATHAN & DR N, Bolg Manufaotu
Ell;‘lbony B, New m
£~ Bond for © nulocu )

Non-Freezing, Filtering, Automatic

STEANM
TRAP.

Sent O 0D, W
sny part of the
L country, and War.
ranted Lo work per.
foct, or the woney rofunded,. No, 0 dralns 100 1t | In,
plpe, 0 No, 1,400, 80 No, 2, 0,00, 8, Iargest
Niro, 9xlixiS in Hend h.:(lhuxn

WM JENKINN & CO.,
el = l ure h " n--( l l.llmh Il-bll l‘

buccessfully
_ ..Tr'%‘?.t:‘.’,

L Lage stacge
ani snlicited

$1|) n day st home Agents wanled Ontot angd
W terms free THUE & CO,, Augosia, Malne
.AA A WEE l\ 0 Agonta, Dl & Young Maie & Ve
.\ maledn thelr locality, Terms & OU TP Vit K
\~Mnn I O, VIOKERY & U0 .,\u‘u-lu M(-
I‘un.\ns'.« FLUID TANNATE OF S0DA
Nevor falls to remove Mealo from nn? Btoam Boller,
unlng sny Kind of water 1 T Darrels X0 0b, , lll.l.
2015, % Bbis, 18 1h,  Prics only 10¢ ul"l Addross

N, RBVENCKR THOMANR, Eimim, N, ¥

MAGNETS-Permanent Bteel Magnets

Of sy form or size, made 0 order by ¥, O, BRACH

. V. Oarpenter, Advertising Agent. Addross

ll«sxm Nn{\or oity.
WESTON’S

Differential Pulley
BLOCKS,

ALSO KXOWN AN
Doyle's, Hall's & Bird's,
Are now all merged and are con
trolled exclusively by the

YALE LOCK M'F'G €O,

Hewey R. Towxn, Prost,
STamronn, Conx,

New York Agonts,
1M & 196 Duane Streot,

—_—0—

= T. A. Wearox, Mechanica
Engineer, with the Company.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For mndm% , Ores, Sand, Old
R ool ua0t DIl oo oeas: s%’“.e"

orn a &

Coftee, Cocoanut, Flaxseed, iﬂugtou &
-hnu:vercnnnotbcgroundbyou:crmlm Ahotor
Printers’ Inks, Paste Blacking.etc, JOHN W. THOISOX
successor to JAMES BOG UB, corner of White and
Elm Sts.. New York. |

Todd & Rafferty MachineCo.

MANUFACTURERS OF

The colobratod Groong Vlrllhle Cut-Of Engine: Lowe's
Patent Tubnlar and ¥lue Bollers: Plain 81 e Valvo Sta-
tionary, Holsting, and Portable Engines, Rotlers of al.
Kinds, ‘I(onm Famps, Mill Gearing, Shafting, &c., 811k
Tuwuuxum Dagxt "ﬁ Rope, Flax,and Hem Mach fnnrr.
ents for the New Haven Manufacturing Co.'s Maclin:
¥- Tools; for Jud-on- Governors and Stop- Valves;
Sturtevant Blow Differential l’vn% gloeh
WAREROOMS, I(l IlAN(‘LAY '?l-ggi,n. NE

Water Wheel&

More than four tf
many of Jas, l.elel'o lmo
Double Turbine

NeWw P

finest ever published m
talning overS) fine tlustra
uou. sent free to
interested tn waler power
JAS. LEFFEL & CO.

Spmgfm 0., & 199 Lid-
erty 5t., New York City

W HIPPLE'S
Patent Door IKnob.

Awarded l Bmw Medal g3 the American Institute Faly

for 1G4, ?u ‘ “ We consider this method of
ruu-nlu lN nu( NOES a great |m nt ever any-
thin invented for the plrpo.e Ates the use
of alde -cnv- and vnhen and cu he Iated to sult
any thickness of Doo r Clre N

THE P mutn & WHIPPLE MPPANY,

West llerwu. Conn., or ¥ Chambers 8t.. N ¥,

HW.JONNS'

ey
- 8
- -~

I\IATI:II‘.[ALb

l ing. and Cement, for M Lring
Rotjen it Suga e Sipe Con.

5 Mc;nm I'm- um Roofing, ghenlkrl nnd
oltn,

I ready for uso, nnd easlly applied, Send tor Pam
s, Price Liats, &o.

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

Patenteo nod Manufacturer, Establistiod 1588,
THE IMPFROVED

NIAGARA STEAM PUMP,

Wi o 91 Peari St Brookiyn, N. Y,
llvuc‘ at 40 John St,, New York,
un

bard & Aller,
BOLE MANUFAOTUREENS,
ExGIxes AXp BoiLuns,

Pulleys, Shafting and Hangers
a Speadly

ll'u-u-u‘ Bent u-- () n'l far 3
Addres J, VLETOUEN & €O, I‘mh-.‘:q;. Naw Yk

™ EL l-.( 'I'Ru-l'l / 5 WELER
AND W A'ﬂﬁﬂl‘hﬁﬁ& »
h.\!'ﬂ.mn CHEMICALS, AND v.\um.\#.n
sets or sluglo, with Books of tastruction for \
Gold, and Nilver l'uun 1Il0l.\n Il.\l.l.. Man
turtug Kleotriclan, f. Blreet ilﬂ
hustrw Catak

Roof s u
Flmr‘:}rg:of( unlln

O 'llﬂ free

GARDINER S PATENT
Mtachment.

(\“ L-A'rll‘ v

Addr

\“3
CDQ oA R. E. STATE,
SPRINGFIELD, O
SEND FOR CIRCULAR AND PRICE-LIST

AUO 38 Canal B, New Yors. Makers of the onle-
Uraled Toms Thumo sad Ministare Telegraph  lnstre-
a0

l‘ll E “Sclentifio

American’
CHAS, nuu..unou.ul{. ‘I'-’




