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BELL'S PHOTOPHONE,
During a recent visit to Paris, Professor Graham Bell
favored La Nature with an extended account of the investi-
gations and discoveries which led to and resulted from his
mte remarkable invention, the photophone. e also supplied
our seientific contemporary with certain details not previous-
ly made publie, together with drawings of his apparatas and
experiments, the engravings of which we here reproduce,
with Nature's translation of the text.
Our readers are already aware that the object of the pho-
tophone is the transmission
of sounds both musical and

have by necessity been so near to one another that the voice
of the speaker was audible through the air. Under these
circumstances it is extremely difficult to say whether the
sounds that are heard proceed from the diaphragm, or
whether they merely come through (he air to the ear, and
if they come from the diaphragm, whether they are really
the result of the varying light, and not mere sound vibra-
tions taken up by the disk from the speaker's voice crossing
the air.  Prof. Bell hopes soon to settle this point, however,
by appenl to experimenton a larger scale with the receiving

agency of a beam of light of

varying intensity; and that

the first successful attempts | t, ,1
made by Prof. Bell and his

co-laborer, Mr. Sumner Tain-

ter, were based upon the

Kknown property of the ele-

ment selenium, the electric

resistance of which varies

with the degree of illumina-

tion to which it is exposed.

Hence, given a transmitting

instrument, such as a flexi-

ble mirror, by which the

vibrations of a sound could t
throw into vibration a beam "
of light, a receiver, consisting
of sensitive selenium, form-
ing purt of an electric cir-
cuit with a battery and a tele-
phone, should suffice to trans
late the varying lntensities of
light into corresponding va-
rying intensities of electric
current, and finally into vi-
brations of the telephone disk
audible once more as sound.
This fundamental conception
dates from 1878, when in lec-
turing before the Royal In-
stitution Prof. Bellannounced
the possibility of hearing a
shadow fall upon a piece of selenium included in a tele-
phone circuit. The photophone, however, outgrew the
particular electrical combination that suggested it; for not
the least of the remarkable points in this research is the dis-
covery that audible vibrations are set up in thin disks of
almost every kind of material by merely throwing upon
them an intermittent light. With the photophone as with
the telephone, there are instruments of different de
grees of perfection. The

original telephone of Philip

Reis could only transmit
musical tones, because it
worked by rapid abrupt

interruptions of the elec-
tric current; while the ar
ticulating telephone of Gra-
ham Bell was able to transmit
specch, since by its essential
construction it was able to
send uondulating currents to
the distant receiving station

We may in like
classify the forms of photo-
under two heads, as

manner

phone
(1) articulating photophones,
and (2) musical photophones

Up to the present time,
Prof, Bell

simple receiving disk of ebo

informs us, the

nite or hard rubber has only
erved for a musical photo
phone; the reproduction of
the tone

mean

of the voice by it
has not vet been de-

mounstrated in

least to hi wisfaction Fou

practice—al

vhile v produces unmistak

able musical tones by the

direct action of an Intermit

tent light, in the experiments

midde bitherto with articu

lule speech the ipstruments |
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as an electrie lamp, falls upon & mirror, M, and is reflected
through a large lens, L, which conecentrates the rays 1o &

focus. Just at the focus is interposed a disk pierced with
holes—forty or so in number—arranged in a circle. This
'dl'«k can be rotated so that the light is interrupted from one
to five or six hundred times per sccond. The intermittent
beam thus produced is received by a lens, T, or a pair of
lenses upon & common support, whose function iz to render
the beam once more parallel, or 1o concentrate it upon the
disk of ebonite placed immedintely behind, but not guite
touching them. From the
disk a tube conveys the
sounds to the ear. We may
remind our readers here that
this apparent dircet conver-
sion of light into sound takes
place, as Prof. Bell found, in

stances—hard rubber, zioe,
antimony, selenium, ivory,
parchment, wood—and that
he has lately found that disks
it of carbon and of thin glass,
which he formerly thought
exceptions to this property,
do also behave in the same
way. We may perhaps re-
mark without impropriety
that it is extremely impro-
bable that the apparent con-
version of light into sound is
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by any means a direct pro-
cess. It is well known that

Fig. 5—~THE ARTICULATING PHOTOPHONE—THE TRANSMITTER.

with glass windows in between to shut off all sounds.

In Fig. 1 we illustrate the simple musical photophone of
Bell and Tainter. ‘It might perhaps be described without
injustice as an optical siren, producing sounds from inter
mittent beams of light, as the siren of Cagniard de Latour
produces them from intermittent puffs of air. A beam of

and transmitting instruments at greater distances apart, and |

light from the sun or from a powerful artificial source, such |

luminiferous rays, when ab-
sorbed at the surface of a
medium, warm that surface
slightly, and must therefore
produce physical and mole-
cular sctions in its structure,
If it can be shown that this
warming effect and an inter-
mediate cooling by conduc-
tion can go on with such ex-
cessive rapidity that beams of
light falling on the surface at
intervals less than the hundredth of a second apart pro-
duce a discontinuous molecular action of alternate expan-
sion and contraction, then the mysterious property of mat-
ter revealed by these experiments is accounted for.
However this may be, the musical photophone, as repre-
sented in Fig. 1, produces very distinct sounds, of whose
existence and dependence for their production on the light
the listener may satisfly himself by cutting off the light at
any moment with the little
opaque disk fixed on the end

¢ 0—~THE ARTICULATING PHOTOPHONE-THE SELENIUM RECEIVER,

of the little lever just in front
of the holes in disk, R, and
which can be worked by a
Morse key like a telegraph
instrument, thus producing
at will alteroate sounds and
silences. With this musical
photophone sounds have been
carried by an interrupted
beam of light for a distance
exceeding a mile; there ap-
pears, indeed, no reason why
a4 much greater range might
not be attained.

The articulating photo-
plhone is that to which hith-
erto public attention Las been
most largely directed, and in
which o selenium receiver
plays a part.  Fig. 2 givesin
diagram form the essential
parts of this arrangemont,
A mirror, M, reflects & bheam
of light as before through u
lens, L, and (if desived for
the purpose of experimentul-
ly outting off the heat ruys)
through a cell, A, containing
nluu water, and casts it upon
tho transmitter, B, This
transmitter, shown ngain fu

[Continued on page 4.) o
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we  200d, and royalties thereon be colloctible, tIl next August,

5 the law on their wde. Greal as had been thelr profits, it
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g but while they now stood, as n strong corporation, ready

mm m"‘.dz mﬂmnm. and able to meet the issues al Inw with the manufacturers they
re g : ofor and negotinte in regard 1o such futury
[ ing were willing to confer a : :
AL e th: avs ol e 9 t‘d‘w'h::!:b:ndnrf royaltics us bad not boen decided upon fn their favor by
fault with our patent laws and the way nmaioyn of the courts, The convention thereupon appointed 1 commi
enforeed, without, as we moei'el'.l.n{u: l.::'ed They re- tee of representative manufacturors to take charge of suc)
the grou d o;':::;:l u:';;mSn of the tnd.o in Phila- negotiations, not only with this compnny, but will..‘-.ll others
:"l’“-"hb":o .‘h :llhcu“ion of this question, and matters re- owning patents which were paid for by royalties, w ith power
l:lel:ihtbem:o ;urlng the progress of which, notwithstand. (o commence logal proceedings shiould they deem such course
. ropositions were made, and very advisavle, ; :

lc';i:!:: :ml:{n::lz‘:-:eb';ul: fo':(\):lrd by individoal members, Patentees generally can certainly bave qm..l.j.-‘-n..nn (o ne
it must "*‘pﬂllowﬂl that great good sense was manifested, gotiations looking to a neula-n;vnl in m;h in ||..'.. of royalties
b . : s the  for their rights, and such moderate action on the part of the
Sy Gation. s ARk Tractloutly bk st econvention is far more sensiblo than it would have been for

jt« members to rush blindly into expensive and almost in

ught be reached.
s Sy terminable litigation.

For some years past it has been an extremely unpopular
and up-hill work 1o endeavor to sell to ghoe manufacturers
a machine for which & royalty was charged on the work
done to cover the rights of the patentee.  Thore were many | . A <
in the trade, including some of its most influentisl members, of the American Society ”f (,ivll' "‘"“‘““‘"""‘""" entertained
who took the position that, for any muchine that was of de- | by the Prall Union Heating Company. The dinner was
cided advantage to them, they would be willing to pay a cooked throughout by superheated water: and whatever
sufficient round sum down, and then be the owners thereof, | may have been the cost on the relative economy of ”"_' sys
to use as they saw fit, while they did not believe it was pos- | tem, the cooking was accepted as unquestionably satisfac-
siblo to offer them a machine the payment for the patent  tory.
rights in which was to be made on the basis of a specified | That bread can be baked and meat roasted by 'Iml water
tax for ench pair of shoes produced. There are, of course, | may seem quite ineredible to those who think of boiling water
twosides to this guestion,  There are many manufacturers only as commonly seen in open vessels, Under atmospherie
who would not be able to purchuse outright & machine | pressure water can be heated no higher than 2127, far below
covering the introduction of valuable patents, but who!nmx\sling temperature,  But when conflued there 1= no limit
would find it no tax, comparatively speaking, to pay such | to the temperature it may receive save the weukness or
royalty as would be enforced upon all other users of the | strength of the containing vessel,
same improvement, and hence would become n regular item ' The Union Heating Company propose to supply heat and
in the cost of production in all goods of the kind. In this powerto houses by a system of pipes circulating water heated
way the royulty system, where all are taxed alike, places | under pressure to about 876°, that is, a pressure of about 160
the small manufacturer on an equal basis with the producer | pounds above the atmosphere. In being conveyed a mile
possessed of unlimited means.  Perhaps quite as common a | in boxed pipes, under ground, the water, it is claimed, loses
ground, however, for the adoption of the royalty system in | not more than 17, so that a temperature of 375" can be main-
the introduction of any particular patented improvement, is | tained in the pipes of a cooking runge, a heat sufficient for
the skepticism with which new inventions are sometimes | all culinary purposes. The heating of houses can be effected
lIooked upon when first brought to the attention of those | either by air currents circulating around hot-water coils, or
practically engaged in the particulur industry for which the by means of steam radiators, the hot water being converted
improvements are intended.  Theold workmen are preju- into steam in small converting chambers,
diced against and look with distrust upon the innovation, ‘ In the operation of the system, central boiler stations will
so that, if they give to the inventor any credit at all, their  be established in districts of about one square mile area.
allowance is 8o meager that it would bardly afford a basis l The pipes conveying the superheated water from the cen-
for fixing any proper compensation for the improvement, | tral station and back again, are laid in the same trench, and
and even this concession is frequently accompanied by the | are so connected as to allow a forced circulation. The re-
assertion that the patent is for somerhing not new, or not | turn pipe conveys to the generator all the water not drawn
entitled to the protection of a patent. The last guestion  off for domestic or other purposes, thereby saving all the
must, of course, always go to the courts for final decision, | heat not available for heating purposes or for steam power.
although the patent itself is prima facie evidence of itsown | The alleged advantages of this system of circulating
validity. But the manufacturer who takes n machine on  superheated water over systems of steam heating consist
trinl, the patentee to be paid by royaltics, seldom binds him- in the smaller size and cost of the service pipes; in
self to pay anything for the improvement unless be finds it the smaller loss of Leat by radiation and condensation,

- —— —
THE PRALL SYSTEM OF HEATING.
During their recent convention in this city the members

' valuable to him; in other words, he need not produce his ' owing to the smallness of the pipes; and the saving of fuel
& goods with its aid, but may keep on according to his old  through the return of all the unused condensed water to

methods, and so be free from all royalty payments. In this | the central generator.

:l way many of the most valuable patented improvements At the trial station at 125th streef about 8,000 feet of pipe
" have been Introduced, and, with alittle practice and the re- have been laid. The water to be circulated is heated to
moval of first prejudices, been made to work successfully, about 3427, and is said to be driven through the system at

the tax at first being so light as to scem insignificant: The such a rate that no water is allowed (o be more than fifteen
inventor, in fact, has been to all the expense of perfecting minutes away from the boiler. It is estimated that two or
his machine, device, or process, overcoming objections three cubic feet of water an hour will suffice for heating an
thereto, and proving its practical success, before obtaining ordinary city house, and that the cost (o consumers will be
aoy return for his outlay, and, therefore, accordinz to all much less than with any other system of heating To de-
business principles, is eatitled to a proportionate reward. termine this, however, we are ineclined to think that some-
There are many inventors and patentees who have traveled thing more than brief experimenial trinls, vnder the ma-
this road to meet failure only; many more have achieved a nagement of the company’s engineers, will be necessary.
fair degree of success; the few who have won the grand However promising a system may be theoretically, serious
prizes cau be connted on the finger ends. | difficultics are apt to be encountered when it is put to the
The boot and shoe trade affords one conspicuous instance | test of practical use at the hand of ignorant and uoskillful .
of the splendid success of a patented improvement, a8 ¢xem-  servants.  In the ordinary use of steam ot low pressure for
plified in the solesewing machine. It was only by a Jong domestic purposes, leaking joints and valves are & source of

st course of experiment and the fovestment of a great deal of constant trouble; much more must they he troublesome

moncy that it was perfected; it did not easily obain a first under a pressure four or five times as great. At any rate

introduction, so the system of putting it in faciories, and the successful use of superheated water In the way pro-

allowing the manufacturers 10 pay for i's use a small royalty  posed will vecessitate a style of valve making and steam

per pair of shoes made, was the only one then thought prac- fitting marvelously better than builders and house owners

ticable, and certainly was at the time eminently sutisfactory “are able to obtain now.

tothe trade.  Under the able management of one who wasas ST P

sceomplished a meehnnle ns e was o shirewd business mun, | THE RESTORATION OF OUR COMMERCIAL AND NAVAL

the machine almost revolutionized the boot and shoe manu- MARINE,

facture, and has yielded maguificont profits 1o the patentee,  No question before the American people to-duy presents
This triumph, however, gave n strong encoursgement to | go wide a range of problems of national futerest, 50 many

his become so great as to cause much opposition to royal- | and security of the country us 0 whole, us that Wm\w
ties in the trade; and this was a priscipal topic of discus- an suswer in the restoration of the United States ﬁothdt
sion at the late convention in Philndelphia.  The prime ob. i
Jeet in ealling the meeting was to consult In regard 1o how !
much longer the royaltics must be paid on the solesewing
muchine,

We noticed, a few weeks ago, the dechsion of Judge
Blatehford, virtually affirming that the patents would hold

1oy | Other patentees to adopt the royalty system, and the number | problems having a direct and vital bearing on the 1'5!&«‘[10:‘!?r

but there.are many in the trade who were not disposed to
nccopt this as finnl,  Ample discussion at the convention,
however, showed the doubtful utility of any further contest
on this point, as the representatives of the solesewing ma-
chine patenta made it too clearly evident that they had

was not denied (hat they hiad done u vast deal for the pros-
perity of the trade, particularly umong small manufacturers;

{




work on the war ships
navies of Europe bave

*
ication of machinery 1o various pur-
erto accomplisbed by band. Never
&!ﬂu,ﬁeajﬂwhlnto short a time
great guns for naval warfare, necessi-
se, the introduction of new mechanical appli-
working them; while the development of torpedo
and the newly invented methods of operating those
weapons, promise to add to future maritime con-
ement hitherto almost unknown."
: | this activity there bas been a Jarge measure of pro-
gress; chiefly, however, along lioes of improvement first
marked out by American inventors; a fact clearly recog-
nized by Mr. King in his concluding chapter on the needs of
our navy. The beautiful outlines of American fast sailing
vessels were copied in Europe. The first war ship propelled
by the screw was built in Philadelphia.  Shell fire and sub-
sequently beavy guns were first introduced hore. The tor-
pedo is an American invention, and 8o is the revolving tur-
rot for vessels of war. It remained, adds Mr. King, for
European naval powers, having large appropriations at com-
mand, to develop and expand American inventions.  The
j ideas for the present powerful mastless sea-going armored
{ ships of the English grew out of the visits of our turret ves-
sel Minntonomoh to British ports; and the unarmored fleet
of fast ships, of which the Inconstant was the first in
Europe, owe their development to the building of the
Wampanoag.
It is not to be presumed that an approach has been made
‘ to the limit of possible improvement in war vessels and their
equipment. And there is every reason to aaticipate that
when American inventors and shipbuilders azain turn their
attention to naval problems, the radical and daring novelties
which made Americs the ploneer in the ereation and develop
ment of the several types of modern war vessels and their
equipment in use to-duy, will be more than paralleled in the
evolution of the war vessel of the future. In any case we
shall have the advantage af the knowledge gained during
the progress of the costly expertments made in Europe dur-
ing recent years, both in teaching what to do and what to
avoid, and our advancement should be correspondingly sure

v | builders and fuveotors to show what American genius can
| do to meet our peculiar needs in this direction.

| beated. The Lot bath is usually contained in sn oblong

plating is generally placed in & wooden tank coated with

by | connected with the last carbon or copper of the same battery.

and rapid,

If we could be certain that our present peaceful eareer|
will continue unbroken—as we hope it may—for llnnlh"l‘t
score of years, some justification might be found for a con- |
tinuance of the policy of innction. Indirectly we cannot fuil |
10 be benefited by all the improvements, and the failures as |
woll which Europe is makiog at such heavy cost in naval
construction and armument, provided the improvements are
not suddenly turned aguinst us while we are unprepared to |
meet them,  To rest, however, on such o precarious p:rouml|
for idlencss would be sheer foolishness, when we know that
our const defenses aro antiquated and practically worthless
for protection against a heavily nrmed nnd armored foe,

It 18 true that modern wars are not apt to be suddenly do-
elared, nod that much might be done in a few months to
put our const in a falr condition of defense,  Still it must
be borne in mind that many months are required for the con
struction of powerful cannon and fortresses, whether fixed
) or flouting ; und when the emergency comes we may not be
N culled upon o meet o slow moving and honorable eénemy,
but u gang of dashing and irresponsible private adventurers,
who might sail into any of our sea ports any day with o ves
sel 5o stroong ns to epable them to destroy property or lovy
tribute o o larger amount than the cost of u great navy.

That there is aoy noed of our emulating England and
Franee und Ttaly fn the constraction of enormous sea-going
iron ¢luds, costing millions each, w not ol all apparent, In.

deod 1t may rather seem that the line of experiment in that
direction has already begn pushed to the utmost extreme, |

nod that the now conditions of naval warfare, as developed

In great guos, torpedoos, nod 5o on, demand o radienlly new

departure In naval architecture In soy ease it becomes our |

natlona!l governmen! O maks ’.r«n.i fon for such sction in

i vur public and private navy yards s shall invite our ship

Scientific American,

.

‘ELECTRO-BRASS PLATING.

Many articles of bronze composition, of zine, or cheap
allo

recoive n conting of brass by electric deposition, as a
 for the bronze luster, which is more easily applied and
¢ retalned by such a surface. The brass finish is also
ed by this method to iron, steel, and composition wire.
 preliminary and finishing operations and the dispo.
 of the baths are the same for brass as for copper de-
 Heat Is applied for brass deposits by those who
eloctroplate colls of iron of composition wire, etc., with this

alloy. For other articles the baths used are not usually

open Ton boiler lined with sheet brass, while that for cold

ta percha or aspbaltum. The anodes are of plate or
sheet brass Joined together and arranged along the sides, all

The strength of battery current is regulated by the surfuce
of the articles to be electroplated. The articles are suspended
in the usual way—by copper or brass hooks to stout rods of
the same metal, all connected with the last zine of the bat-
tery.

THE BRASS BATHS.

Where the ordinary cheap commercial cyanide is employed

the following answers very well:
Sulphate of copper ... ... ........ Sha e Kt/ Haw s s = 4ox
Sulphiate of FNO.......ivar cve verenssnsanans . 4tabox
L I A e e P L L 7 A

Dissolve and precipitate with 30 ounces carbonate of soda;
allow to settle, decant the clear liquid, and wush the pre
cipitate several times with fresh water—after as many set-
tlings. Add to the washed precipitates:

Carbomato of soda......ooovincannn O A R T 15 on
Bisulphite of soda ... .. B D' e wh P e 7igox
(e o S e bl S SRR S, S 1 gl

Stir to effect solution of these last two, then stir in ordi
pury cyanide of potassium until the liquid becomes clear and
colorless,  Filter if much iron or iron oxide (derived from
fmpure zinc salt and cyanide) remains suspended in the
liquid. An additional balf ounce or so of the cyanide im.
proves the conductivity of the solution.

COLD BRASS BATH FOR ALL METALS

Carbonate of copper (recently prepared).... .. wiesb e ded 2 o=
Carbonate of zine o ° " i
RO OB RO v o's e o b o s va=vrys ~Cnen Ay Nb poLnvae Y
L T R e e S R R S B e - i
Cyanide of potassiom (POre) .....oocoemciiiiivacannian, e
AEIORIOUS BRI S iviuakaans caathNar wan s b Tas s indonns ob -
I e o s e < Sn A5 Ae So b S S om ma  Ras S SR AL T O TS 1 gall

Filter if necessary.
The arsenions acid is added to brighten the deposit—an
excess is apt to give the metal a grayish-white color.

MANAGEMENT OF THE BATH.

The losses of the buth are to be repaired by the addition
of copper and zine salts (and arsenious acid) dissolved in
fresh cyanide, and water.

The operator determines the requirements from the rapidity
of the deposit, its condition, eolor, and so on,

The difficulty in brass electroplating, especially with small
baths, is in Keeping the uniformity of the color of the deposit,
a8 the electric current having to decompose two sults, each
offering o different resistance, must, according to its inten-
sity, vary the color and composition of the deposit. A feable
current principally decomposes the copper salt and results
in a red deposit; while too great intensity in the current de-
composes the zine salt too rapidly and the deposit is n white
or bluish-white alloy. If the deposit has an ecarthy or
ochierous nppearance, or if the liquid is blue or greenish, the
solution is deficient In cyanide.  When in proper working
order the liquor Is colorless,  If the coating becomes dull
and unequal, a slight addition of arsenious acid will usually
improve it

If the deposit is too red, use more battery power or add
more zine salt; If oo white, decresso the current or udd
more goppar sult. The specifie gravity of the bath may vary
from 6" to 13" Baumd; whon it exceeds this Intter gravity it
should bo diluted with fresh water to decronse the electric re-
sistanco,

If the brass doposit I rregulir, remove the articles from
the bath, rinse, sornteh brush, and pat again into the bath
until the color and thickness of the deoposit aro satisfuotory,
Seratoh-brush again, and, If necessary, riose In hot water,
dry In warm white wood sawdust, and put in the stove room.
The last three ogerations are indispeosable for hollow
ploces,

In the disposition of the brass plating bath it Is always
necossary 1o hive all the articles suspended at about equal
distances from the anodes.

The buth may be subdivided by soversl unodes, forming
partitions, so that each londed rod is between two anodes.

The anodes hould slways be removed when the bath 1s
not in uwe, ;

In order that the brass electroplating of zine or copper
muy b Insting the deposit must not be too thin, and must
bo seratch-brushed, washed in lime water, and deled in
the stove room

Genernlly ten to twenty-five minutes' exposure in the batl
sufices In ordinary practice o thow n o good conting.
Cust and wronght fron, lewd. and i1s dlovs require o bath

e

The battery power should also be greater. For lead the bath
works better warm (at about 90° Fah.), When once placed
in the brass bath articles should not be moved about, as there
is & tendency under such circumstance to the formation of a
red deposit.

In brass plating wire the hot bath is usually employed.
As before mentioned, the vessel containing the bath nsually
consists in an oblong open iron boiler, lined with sheet brass
anodes, and heated by fire, steam, or bot water. A stout
copper or brass rod in the direction of the length of the
boiler rests upoun the edges, from contact with w'hlch it Is
insulated by pieces of rubber tubing. The rod ix connected
with the zinc pole of the battery, The binding wires are re-
moved from the coil, the wires loosened, and the ends bent
together into 3 locp. The wire is then dipped into a pickle
of dilute sulphuric acid, and hung upon s stout round wooden
peg fastened in the wall, so that the coil may be made to ro-
tate easily. After a scrubbing with wet sharp sand and a
hard brush the coil is given a primary coating of copper. It
is then suspended to the horizootal rod, where only a part
of the coil at a time dips into the solution and receives the
deposit; the coil is then turned now and then one-half or
one-fourth of its circumference. By dipping the coil en-
tirely into the liquid the operation is not so successful

The wires are washed, dried in sawdust, and then io the
stove room, and lastly, passed through a draw plate to give
them the fine polish of true brass wires. y

The temperature at which the bot bath is commonly used
varies between 130" and 140° Fah.

r — o
Progress of the Great Bridge Between New York and
Brooklyn,

The first shipment of the heavy steel beams for the super-
structure of the East River Bridge has been received. Now
that the requisite machinery bas been made for turning out
beams of the required size, the contructors claim to be able
to produce them rapidly. The four great cables to be placed
under the floor of the bridge from tower to tower, to
strengthen the bridge against upward and lateral wind press
ures, have also been received. They are regarded as the
largest steel wire ropes ever made in this country. These
ropes are made in seven strands each.

The central strand bas forty-nine No. 11 wires, and the
six strands surrounding and eoveloping this have nineteen
wires each, of Nos. 4, 5, and 7 gauge, making ove bundred
and sixty-three wires in all. Every wire put inlo these snd
all other ropes used in the bridge is tested in strength, elas-
ticity, and tension. The strength must equal 160,000 pounds
per square inch cross section. The stretch must be not less
than four per cent, and the wire must stand being wound
around an iron rod three times its own diameter without
showing flaw or fracture.

The great ropes just received are each 1,550 feet in length,
3 inches in diameter, and their aggregate weight is 102 495
pounds.

Death of Henry 'ﬁom

Henry R. Worthington, ove of the most prominent hy-
draulic engineers in this country, died Dec. 17, 880, in
this city, after a very brief illness, at thejage of 63 years.

Mr. Worthiogton was a native of Brooklyn. He engaged
in mechanical pursuits at an early age, and became a hy-
draulic engineer while a very young man. His success in
his profession was marked, and he invented a number of
important improvements in hydraulic machinery. He con-
gtructed the pumping muachinery for the waterworks of a
greal many cities, including that for the new high service
works at 97th street and Tenth avenue, He maintained an
office at No. 2389 Broadway, and was also President of the
Nason Manufacturing Company, at No. 71 Beekmun street.

He was Vice President of the American Society of Me-
chanical Engineers, which he assisted to found, and was &

member of the Society of Civil Engineers.
——e el G Ol .

The Freight Traflio of the N, ¥, Central B, B.
The unprecedented activity of trade this full is indicated
by the unusual traffic of the great lines of railway. During
the forepart of December 50 tralng, of 88 carvs each, passed
casgtward over the road; a total of 1,900 cars. For the West
there was 40 trafns, of 45 curs, per day; u total of 1,800 cars.
For a week, going East, 13,800 cars; going West, 12,600
cars; a grand total of 25,000 cnrs.  For 4 month, going East,
57.000 londed cars; for the West, 54,0007 o grand totul of
111,000 cars for a month, These statistics are aside from
the passenger trafflo,

Mount Baker an Active Voleano.

On several occasions during recent years reports have come
from Washington Territory that smoke columns and similur
indications of voloanie aotivity had been seen on  Mount
Baker. A dispatch from Seattle, W. T., dated December
19, says that the mountain was then In eruption, and that a

sharp shock of eartliquake was felt the evening befors,
—-toro— - :
Tiw Am Braxe Parexts —The suit
Westingbouse Company against the Bamoes
Company, of Watertown, N, Y., for an alleged
" 0 "W

of nir hrake patents, was abandoned
hase withdrawiog the action and paylog th

e —
Tue Eurorao RALway. —Mossrs.
bave ohtained a concession from them

richer in the metals (han whon brass pltiog 2ing or its ulloys,

an elovated eloctric rallway (o
Yoltow, sl
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|-elqmmia tarned off until the edges of the brass disks are | great interest, especially (o those who desire to repeat for
I

bared. Fig. 8 shows, in section, the construction of such u [ themselyes the experimental transmission of sound by light,
shell. Prof. Bell hns nlso used cells iu which the selenium | The greatest distance to which articulate specch has yot been

front, of abou { ina ule-'ﬂllod only the alternate spaces between disks, the interme- | transmitted by the selenium c(rll-plmlo;{lmm' ix 218 meters,
phuo.a:nd m:n‘:l :: :l::. :hl:l: ﬂ‘e:l::lndz-mb-'dhu spaces beiog occupied by mica disks of equal diame- | or 233 yards. When sunlightis not available recourse must

ber tube about sixteen inches l)cnl]md 10 an artiﬂ('inll) !-'n‘ur('v ;;l
plece sufficient power. uring the
{:n:c:::mwn,‘-l:::rmgd in recent cxrtcrrimem:i made by
lhebmmofllght' aflter reflection Prof. Bell, in Paris, the weather
at the little mirror, renders the lu;a ::ecln rl-dvc:sc. nml"‘h"‘ elec-
tric light has been called into

x: g:::r:x‘vl::v:e‘:f “‘m requisition in lhf- ahh'rr.n of M.
mitting apparatus given in Fig. Bregnet, The distance in these
5 cnables the relative sizes and experiments bmw.--;u the trans
positions of the various parts mitting dinphragm, B, and the
(minus the alum cell, which is parabiolic reflector, C C, of the
omitted) to be seen.  The screw receiver was fifieen meters, the
adjustments of the support serve .entire length of .llu- room in
to direct the beam of light in which the experiments were
the desired direction, made, Since at this distance the
It may be well to explain once spoken words were themselves
for all Aow the vibrtions of the perfectly audible across the air,
voice can affect the intensity of the telephones connected with
the reflected beam far away. the selenium cell were placed in

The lenses are so adjusted that o= : ‘ - another apurtment, where voices
when the mirror, B, is flat (that Fig, 1.— were heard  without difliculty
is, when not vibrating) the beam vig THE MUSICAL PHOTOPHONE. and without doubt as to the means

projected from the apparatus to the distant station shall be | ter with the brass disks. But thi¥ arrangement was in no | of transmission. The transmitter shown in Fig. 7consistzof a
nearly focused on the receiving instrament.  Owing to the | way preferable, for in practice it wus found that moisture | fixed plate, P, provided with numerous slots and of a like mov-
optical difficulties of the problem it is impossible that the | was apt to penetrate at the surface of the bare micu, spoil- | able plate attached to the disphragm, 7/, mounted in asframe
focusing can be more than approximate. Now, matters |ing the effect provided with a mouthpiece, E. The vibration of the moy-
being thus arranged, when the speaker’s voice is thrown Fig. 4 is a dingram which simply illustrates the action of | able plate varies the intensity of the light passing through it,
aguinst the disk, B, itisset into vibration, becomes In Fig. 8 the transmitter is shown as used in combi-
alternately bulged out and in, and made slightly nation with a collecting lens, L, in place of the para-
convex or concave, the degree of fts alteration in bolic reflector. In Fig. 9 a transmitter is shown
form varying with every vibration of the voice. which is based upon the effect of electricity on polar-
Suppose at any instant—say by 8 sudden displace- ized light. A lens, L, throws the beam of a light, F,
ment such as takes place when the letter “T " is upon a Nicol polarizing prism, R, and the polarized
sounded—the disk becomes considerably convex; beams traverse an analyzer, R. A helix, B, is
the beam of light will no longer be concentrated placed between the two prisms and in the circuit of
upon the receiving instrument, but will cover a an ordinary microphone, M. By speaking, the in-
much wider area. OfF the whole beam, therefore, tensity of the current traversing the helix is varied,
only a relatively small portion will fall upon the and this causes the plane of polarization of the
receiving instrument: and it is therefore possible to rays to be turned more or less, and consequently
conceive that, if perfectly adjusted, the illumina- more or less rays are extinguished by the analyzer, R',
tion shonlddbe proportional 10 t::; displacement of Of the earlier and less perfect forms of the photo-
the disk, and vary, therefore, with every vibration hone little need be said. One device, which in
with the utmost fidelity. The receiver of the urti- Fig. 2.—THEORETIOAL DIAGRAM OF THE ABTICULATING PHOTOPHONE. pProf. Bell's hands worked very successfully over a
culating photophbone is shown on the right hand side of the | the sclenium receiver, and shows, first, the way of connect- | distance of eighty-six yards, consisted in letting the beam of
diagram (Fig. 2) sketched by Prof. Bell. A mirror of para- | ing the alternate disks; and, secondly, that the current from | light pass through a double grating of parallel slits Iying
bolic curve, C O, serves to concentrate the beam and to re | the battery, P, cannot go round the telephone vircuit with- | close to one another, one of which was fixed, the other mov-
flect it down upon the selenium cell, 8, which is includedin [ out passing somewhere through selenjum from one brass | able and attached to a vibrating diaphragm. When these

the circuit of a battery, P, along with s iﬂ‘l‘ of tele- were p]nced c;acﬂy one in front of the other the
phones, T and T. Here agaiv a geveral view like - B ezt light could traverse the apparatus, but as the mov-
that given in Fig. 6 facilitates the comprebension of l l : able grating slid more or less in front of the fixed
the principal parts of the apparatus. The sensitive = 1 o one, more or less of the light was cut off. Speak-
selenium cell is seen in the hollow of the parabolic  Thica = 270 o RS T Sm s e i T’ ing to the dinphragm, therefore, caused vibrations
mirror, which is mounted 50 as to be turned in any - L which shut or opened, as it were, a door for the
desired direction. The battery standing upoun the S beam of light, and altered its intensity. The mirror
ground furnishes a current which flows through the transmitter of thin giass silvered was, however,
selenium cell and through the telephones. When a o R el S <o e— found superior to all others; and it is hard to see
ray of light falls on the selenium—be it for ever o S — Ta— how it could be improved upon, unless, possibly, by
short an instant—the seleninm increases in condue- the use of a thin disk of silver, itself tccm:ltely

tivity, and iostantly transmits a larger amount of surfaced and polished.
electricity, and the observer with the telephones f Whatever be the future before the photophone, it

hears the may, or the succession of them—hears ¢ desery
AL R i G o SRS ek, | assuredly deserves to runk in estimation beside the
i‘:r:;e:. :il;e: :::;yviﬂbur:ll?;:in; ina u;'::s' :f:«:\ix::s ’ e O e e et el ¥ now ru:ilinr'nnma of the telephoue and the pho-
b rTespo - nograph.
tion of the voice of the distast speaker, reproduce i e e - o D — s
the speaker’s tones. Responsibily
The great difioulty to be overcome in the use of Fig. 3.~SECTION OF THE SELENIUM RECEIVER. e

; y While a boy of 16 was at work upon a printing press
the selenium us  working substance arose from its very bigh l disk to the next. The special advantages of the *“cell” | in the press room of a New York paper lll’;:: pr::u wuglrnox-

resistance. Toreduce this to the smallest possible quantity, | devised by Prof. Bell are, that in the first place the thick- tedly st
and st the same time 1o use a sufficiently large surfuce vess of the selenium that the current muullmreue is no- mumi n:: ::wzrlir:{pmgwb::: mhbl:: ?-m
;:;med Mto recelve lhe‘bwn of light, was the problem to be | where very great; that in the second, this photo electrical ing on, causing him to fall against another press, which caught
vi ore any practical result his arm and injured it so asto
could be arrived at.  After many make it for ever useloss. He
p:’llmlouy trials with gratings sued the proprietor in the Supe-
and perforated disksof various rior Court and obtained a verdict
kinds, Prof. Bell and Mr. Tain- for £3,000 damages, ,l'he de-
ter finally settled upon the in- f:;so was that the accident
Tum b:":m to :‘—'bdeﬁt’g:’ﬂl- caused either by :he' uegllge:c‘:
sumber of round brass disks,
about two inches in diameter, £F (oM WE o of 8 fcl)ow
and u number of mica disks of MEEER, S N
s diameter alightly less, were otor was not mmllll ble. In
piled upon one another 8o a¢ to charging the jury, Judge Speir
form a cylinder about two and ::l‘?h;hl::‘: o:'hﬂ mk::’:; or u
wor were

a half inches in length. They
were clumped together from end nogligent the plaintif could vot

to end, the clamping rods also recovoer m‘mw;’h‘“wu the
serving to unite the disks of agent of the defendant employed
brass electrieally in two sets, persons not skilled in their work
alternate disks being joined, the and  the wm‘ m
181, #d, 6th, ete, biing united ‘m‘h the W’m“‘moa
together, and the 2d, 4th, 6th, such persons, the defendant was
ete., being united fo aoother responsible.  An e 1 was
series.  This done, the edges be Fig. 8 —Condenser Recetver. Plg. 0.~ Polarized Light T Sitar mm.«h“umm&mw’

grounds that Juige Bpelr erred

tween the brass disks were next filled with seleniam, which | action of light on selenfum being almost entirely & &
was rubbed in at s temperature sufliciently bigh to reach | netion, the arrangemont by which all the l!lonlull’ll lll‘dvvl.::l'hnl:h:l.hmm - P 0 s
the melting point of sclenium.  After this the selenium was | thin surface film could bardly be improved upon; and that, | their 5 : th Ak “.".' dm‘ LA
carefully annealed to bring it into the sensitive crystalline | thirdly, the symmaotry of the cylindrical cell specinlly sdapts | ment l’;lmr.w’. Gﬂﬂmmlmm;mm'
state. Then the cell is placed in alathe sud the superfluous | it for use in the parabolic mirror. These details will be of ) 0 by Judge

. (ooncurred in by Chief Justice Sedgwick.




B ~Another Ol Town Discovered,
‘The occurrence of ancient oliff towns, built upon or rather
in almost inaccessible places along the preclpl&ou- sides of
river cafions in Colorado and New Mexico, was made known
several years ago, Another very important discovery of
this nature was made a short time since by Mr. James
Stephenson, of the U. 8. Geological Survey, In New Mexico,

The city lies in acailon thirty miles long, never bofore visited |

by white men, and s about forty miles from Santa Fé and
ten miles from the Rio Grande, It consists of n succession
of exoavations in the solid rock throughout the length of
the oafion, making, perhaps, the largest oliff town yot dis-
covered. 2

‘The houses are dug out of the rock side to a depth of from
fifteen (o twenty feet. Apparently they were excavated
with stone implements.  They are alimost innceessible from
the plains, Mr. Stephenson, however, managed to clamber
up the rocky precipice, and entered and examined a number
of articles that he thought remains of their first possessors,
A scientist who has traveled in that region aud visited other
caves and exeavations of a similar kind says le is disposed
to believe that they have been tenanted within modern times
by Iudinns at war with other tribes, seeking safety and ad-
vantage over their enemies. He thinks the remaios found
there are the remains of the things these belligerents have
used, eaten, or worn, and not the relics of the first owners
of the rock houses.

The Utilizing of the Tides,

A Bliladelphia engineer has invented, it is claimed, & ma-
chine by which the power of the tides can be utilized. Num-
erous plans have been proposed for the accomplishment of
this most desirable end, but only under exceptional condi-
tions have they been practical or economical. If the new
device can harness the tide in an open channel, so as to con-
vert any considerable portion of the vast power into work-
ing force, the inventor will rank among the great henefac-
tors of humanity. Emerson says somewhere: Hitch your
wagon toastar, A device for utilizing mechanically the free
tides, as they sweep along our shores, would come next to
that, since it would enable us, through converters and car-
riers of electricity, to hitch our wagons to the sun and
moon.

CREMATION TEMPLE.

The engraving shows the Cremation Temple lately built
in the besutiful cemetery of Milan by Mr, Albert Keller.
This temple, built in the Greco-Doric style, is surrounded
by columns and pilasters, and surmounted by a cupola,
forming a chimpey through which the products of combus-
tion escape. The furnace is in the basement, and vearly in
the middle of the building, The interior of the building is
divided into four large halls, in the first of which the
mourners assemble before the body is brought into the urn
or cremation chamber; adjoining this ball there is a room
in which the bodies in their coffins are awaiting cremation.
The next apartment is a large storage room for coal and
wood, and beyond this are the furnaces. In an adjoining
ball the ** Cremation Society of Milan '’ bas its office, and
transacts all its business.

Here is a curious collection
of antique and modern vases,
documents relating to crema- =
tion, models of furnaces, ete. =

The cremating furnace is
arranged transversely in the
temple to permit of watching
the entire operation through
a small window in the side
wall of the temple, as shown
in the engraving.

The body is placed upon a
grate, under which a basin is
placed to receive the liquids
and ashes that may drop
down.

Two furnaces are now be
fore the publie, known as the
Gorini and Venini furnaces,
after the inventors.

The engraving shows Go-

rini’s furnace, in which the
flames and products of com-
bustion pass over the body,
thence down a flue and under
the base upon which the body

AUTOMATIC GOVERNOR FOR WASTE WATER PIPES,

The governor shown in the annexed cut, taken from the
Deutsche Georwerbe Zeitung, controls the flow of the waste water
from a surfuce condenser,

The valve, V, which closes the inner end of the outlet, C,
8 mounted in a frame, R, which bas its fulerum at D, and
presses the valve upon the end of the outlot with sconsider
ablo pressure, lnsuring o close joint, which is not affected by
the aceumulation of sediment, The valve Is operated by o

GOVERNOR FOR WASTE WATER PIPES,

series of levers which are actuated by a float, S, which rises
and falls with the water, and opens and closes the valve, V,
accordingly. The apparatus is said to work equally well at
low or high pressure,

—- -

Uncertainty of Blood Stains in Evidence.

The circumstantinl evidence of minute blood stains in
criminal cases has been made much of in several recent trials,
The value of such evidence has been seriously questioned by
Dr. Charles O. Curtman, of St. Louis, who shows that, even
when the suspected blood has been shown to be unmistak-
ably buman, the accused may plead that the blood stuins
were caused by predatory insects. In his experimental in-
vestigations Dr. Curtman allowed mosquitoes to take their

gives the following sizex: Human blood (after imbibition by
the mosquito) averages, in dilute glycerine, 1-3200 inch; in
80 per cent aleohol, 11000 inch.  Mosquito blood averages,
in dilute glycerine, 1-14000 fnch; in 80 per cent aleohol,
118000 inch. In the caseof bedbugs it was found that these
insects digest blood much more rapidly than mosquitoes do.
After twelve hours no trace of human blood was dis-
covered,

. —

An Ice Cave In Montana,

Two explorers named Lambert and Caruthers discovered,
last summer, a large cave on the Dry Fork of Arrow Oreck,
inthe Belt Mountaing, in which was half an acre of solid ice
of unknown depth. At the time of the discovery, about
August 1, the ice was covered with ten inches of waler, which
prevented a thorough exploration of the cave. The Fort
Benton Press says (hat the ice gives every indication of being
in great body, and it is believed, from its appearunce, and
the fact that in the hottest season only a few inches of it
was melted, that it is perpetual. The cave is described as
being a great resort for game, as all kinds were killed close
to its entrance,

— —— > ——
Pompas Grass,

The cultivation of pampas grass, now so much used
for decorative purposes, has become quite a profitable in-
dustry in Southern California. Three-quarters of an acre
planted in pnmpas grass yielded, at 21¢ cents per head, $500.
Another grower sold all he conld raise at 714 cents per head.
Last year 10,000 beads or plumes of this grass were sold from
that region.

e e
ENGINEERING INVENTIONS.

A circulating device for steam generstors has been pa-
tented by Mr, Dan Abell, of Carson City, Nev. This inven-
tion consists in combining with the feed water and circula-
tion pipes of a steam generator a steam pump for keeping
up a continuous and rapid circulation of the water within
the space of the generator,

An improvement in that class of devices called **self-
couplers” and ““ uncouplers,” has been patented by Mr,
Louis C. Slonecker, of Stauffer's Station, Pa. It consists of
two spring-actuated spear-headed coupling pins or hooks,
pivoted parallel with each other on either side of a verti-
cally adjustable drawhead, and extending forward in front
of the drawhead to couple with a like device.

An improved car truck bas been patented by Mr. Edward
P. Cowles, of Wequiock, Wis. The object of this inven-
tion is to provide running gear for a car or other vebicle
designed especially to run on round rails, and to avoid the
use of flanged wheels and the friction and abrasion caused
by them. The invention consists of a car frame of novel
design, provided with flat faced vertical wlheels to run on the
top of the track, and with inclined flat-faced guide wheels
that run under the inside edges of the flat wheels squarely
against the side of the track.

An improved propeller has been patented by Mr. Rio Gard-

fill of human blood, then, after keeping them in close confine-

rests
The

envel g d

thence up the chimney
body, thus completely
in the flames, is
converted to ashes in from
one and n bhalfl w0 two hours
Wood or coal may be used,
wnd the expense is about one
dollar

Mr. Venini's apparatus is

more complicated than that

THE MILAN CREMATION TEMPLE,

of Mr. Gorini, but it trans
forms the tissues of the body into gases in a more perfect | ment for periods of varying length, be killed them and ex-
wanoer tha any other furnace amined the blood
R —— ‘ In all cases, up to forty-eight hours after 8 meal. & large
Tur. Errornie Licarie, —The Commissioner of Publie | proportion of human blood corpuscles were unchanged and
Worl N York city, has granted Mr, Edison n pormit to l":u“l) recognizable.  The size and ecolor of the UllﬂblIM‘lt'\

introduce hi

vatem of electric lighting in the Jower part of | of mosquito blood are e ry diferent from human, As the

result of more than a huodred careful measurements, ho

ner, of Westerly, R. . The invention consists of a hub
having short arms, and of
blades united thereto by mor-
tise and tenon joints and suit-
able bolts and screws.

Mr. John Forbes, of Har-
risburg, Pa., has patented a
core box having o lid fitted
for use as a sweep in striking
the core and apertured to
give access to the box; also,
in the combination, with the
core box, of flanged tubes for
strengthening the legs of the
core and giving vent.

Mr. William J. Watson, of
Marion, 8. C., bas patented
an improved stump puller, so
constructed that it can be
readily applied to the stumps
and will be powerful in ope-
ration. The invention con-
sists in providingastump pull-
er with a lever strengthened

» by atruss rod and stud, and
having a clevis at its forward
end for the attachment of the
draught,and a chain at its rear
to be attached to a stump, &
swiveled standard for con®
necting wheels, and an axle.
with the lever to carry it, wnd
o right ungled lever for nds
Justing the carriage and fast-
ening it in place,

Mr. George W. Veil, of
Bucyrus, Ohio, has pateuted a
machine foropening and grad.
ing tile ditches, so construct.

ed as to leave the bottom of the diteh stralght and smooth,
An improved locomotive spark extingulsher has been pa-

tented by Messre. G. A Gunther, of Bath, and W. Kowal-
ski, of Brooklyn. N. Y. The ohject of this invention is to
deaden or extinguish sparks pawsing out through the smoke
stack of & locomotive. The construction of this deviee is
peculiarand cannot be readily described without engravings,
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~ A Providenoce gentloman contributes o the Jowrnal of that
ity an interesting description of the large elms in that neigh-
borhood. with measurements of their girth and spread of
limbs at different intervals of ime.  The latter facts are of
more than local interest, sinoe they give a clew to'the rate of
growth in old trees:

Of No. 1, an upcommonly beautiful treo, the girth at &
feet from the ground was, in May, 1858, 18 feet 11 inches;
in June, 1864, 14 fect 4 inches; in October, 1880, 15 feet 8
inches.

Of No. 2, the smallest ciroumference was, in May, 1858,
14 feet 9 inches; in June, 1864, 15 feet 2 inches; in October,
1880, 16 feet 6 inches.

Bach of these trees gained 21 inches in girth in 21 years. |

The trees were probably set out in 1748 or 1749,

Of No. 8, at about 6 feet from the ground, the smallest
place, the girth was, in May, 1858, 11 feet 11 inches; in Oc-
tober, 1880, 18 fect 4 inches; an increase of 17 inches in 22
years.

No. 4, a conspionous elm on Congdon street, near Pros.
pect Terrace, is, by itssituation, symmetry, and magnificent
Medusa-like head, perhups the most remarkable tree within
the old limits of the city. Its trunk is quite uniformly
columnar. In January, 1858, it measured, 4 feet from the
ground, 11 feet 8 inches; in October, 188 ), 12 feet 10 inches;
showing a growth of 14 inches in 22 years,

No. 5, perhaps the oldest tree in Providence, measured, at
the smallest part between the ground and the branches, 11
foet and 5 or 6 inches in April, 1858; and 12 feet 9 inches in
October, 1880,

No. 6, set out about 1700, measured at its smallest circum-
ference, 84 feet from the ground, January, 1858, 11 feet;
April, 1862, 11 feet 4 jnches; in 1868, 11 feet 11 inches; Oc-
tober, 1880, 12 feet 11 inches. For 22 years it bas gained a
full inch of circumference annually; in its entire growth,
the yearly gain has been about 11§ inches,

No. 7 was set out in 1771, and shows signs of decay. The
following measurements wore made in July, 1858: Girth at
the smallest place, 414 feet up, 11 feet 2 inches; at 1 footup,
14 feet; from bough-end to bough-end, north to south, 110
feet, or a Iittle more.  Subsequent measurements of its girth,
at 43¢ feet up, were: April, 1862, 11 feet 5 inches; in 1808,
11 feet 11 inches; November, 1830, 12 feet 3 inches,

No. 8, planted in 1786, is probably a century old. Iis
chief branch, spreading full 40 feet, shows marks of decay.
The girth of this tree, at 6 feet up, was, in July, 1858, 9 feet
8 inches; in October, 1880, 10 feet 11 inches; a growth of 15
inchesin 22 years. \

Disappearance of Medicinal Plants,

At the recent meeting of the American Pharmaceutical
Association, at Sarutoga, the president, Mr. G. W. Sloan, in
his annual sddress, spoke at some length on the growth and
caltivation of medicioal plants in this country. He called
attention to the fact that in California many native plants
are disappearing before the incursions of herbaceous species
introduced from Australia and Africa. He also discussed
the effects of the destruction of forests in this country upon
the production of native medicinal plants, commenting on
the disappearance of many of the smaller herbaceous spe-
cies and of shrubs, owing to the clearing away of the under-
brush and the pasturage of the woodlands. An effort made
in Miinois to raise from seed some of the plants nsed in
pharmacy had met with but indifferent success. Yet, in
botanical gardens, experience has demonstrated: that almost
every kind can be cultivated if judiclous selection of the
ground is made aund close attention is paid to the habits of
each plant.  As the government shows no disposition to ex-
periment in this direction, be thought the matier should |
be taken in hand by State Pharmaceutical Associations, in
conjunction with State Boards of Agriculture, since the de-
struction of forests demands altention in respect 10 the ex-
termination of medicinal plants, just as much us in other
important particulars, e

Where Our Forests ure Goling,

To muke shoe pegs enough for Awerican use consumes
snnually 100,000 cords of timber, and to muke our lucifer
mutebes, 300,000 cubic feet of the best pine are required
every year.  Lasts and boot-trees take 500,000 cords of birch,
beech, snd maple, and the handles of tools 500,000 more.
The baking of our bricks consugies 2,000,000 cords of woud,
or what would cover with forest about 50,000 seres of land.
Telegraph poles already up represent 800,000 trees, and their
sonual repair consumes about 500,000 more. The ties of
our rallroads consume sonually thirty years' growth of
75,000 acres, and to fence all our railroads would cost 845,
000,000, with a yearly expenditure of $15,000,000 for repairs,
These sre some of the ways in which American forests are
going. There are others; our pucking boxes, for instance,
cost, in 1574, $12,000,000, while the timber used each year
in making wagous and agricultur! implements (s valued at
more than $100,000,00. — Fishkill Ktandard,

- - —
The Posibilities of Ameriean Whent,

Speaking of our gignotie crops of wheat, the American
Mller remarks that few people, even in our own country,
realize bow inexhaustible our resources are for wheat grow-
ing. The total area of lands available for wheat eullure in
the United States s not less than 470,000,000 acres.  Our
entire whea! crop of the past year, phenomennl though it
was, weuld not supply seed enough to sow 80 vast an ares
of whea! land

P
b

Srientific American.

Mydrophobia Five Yoars after Inoculntion,

M. Colin related to the Académie de Médecine, at its Inst
meoting, n remarkable instance of prolonged incubation of
hydrophobin. The case was that of o man who died o few
minutes after being admitted (on August 81) info the hospi-
tal, presenting manincal excitation, expectoration, fear of
drinking and apprebensions, during more Iueld momoents,
least he should fnjure those about him. The autopsy showed
' no lostons, tat some swal! cicatrices were noted on the left
swrist and in the front of the thorax. Further inguiries
Lalowed that the man had been ill two days only.  On the
first he compluined of a severe pain in the hepatic region nnod
"extromo thirst, although he could not drink; as soon a8 he
raised the cup to bis lips he was seized with shivering and
spasm.  The next day he complained of severe sense of
, constriction in the pharynx and a feeling of a wish to bite.
The symptoms thus scemed clearly those of hydrophobia.
No history could be ascertained of a bite from a dog during
the previous five years. On November 2, 1874, however, in
Algerin, he had been bitten by a dog, which was attacking
n comrade, 1o whose assistance he went, and who was also
bitten.  The latter had his wounds eauterized the next day,
and died in eight days of hydrophobia. The patient of M.
Colin was cauterized half an hour after the receipt of the
bite. Bome suthorities, as Devergie, have maintnined that
the cuses of prolonged incubation are really eases of *‘ nerv-
ous hydrophobia;” but the symptomatology of such a case

| ns this seems too precise for the theory that an attuck so
viruleot could result from “nervousness.” Hydrophobia is
relatively common among the soldiers in Algeria; espeeially |

in the interior of the country, at the farms, where there are
Arab dogs; and it is still more common among the civil
population,

In regurd to these prolonged periods of incubation in
hydrophobin, of which this case presents an instince most
remarkable, if not altogether beyond the reach of criticism,
it is worth while to refer to one of the results obtained by
M. Pastenr, of which we gave an account last week, It has
long been o favorite explanation of these cases to suppose
that the virus remained loealized in the wound, developed
there, and only caused the symptoms when, in cogsequence
of some adventitious circumstance, it passed into the blood.
M. Pasteur has shown that this explanation is, as regards
some disenses, not a matter of theory but of fact, He has
found that in the chronic cases of ““cholers of fowls” the
poison does develop in certuin organs, and not, as in other
cases, in the blood, and that when, after a variable period,
the organized poison pusses into the blood, severe symptoms
como on rapidly, and the creature soon dies,—Zancet.

RSSO N

The Health of Oitles.
Statistics compiled by the National Board of Health show
that for the year ending October 31, 1880, the more import-
ant cities of the world rank us follows in comparative health-
fulness. The death rate shows the number of deaths to each
1,000 persons during the year:

City. Population, Death rate.
CRICIED: s 5. . <5700 S vasas e MMM E T iw s ATE SRS TITS
Philadelphis . ....... FPRIRERY T [ Pl T pee 153
Bt. Louls......coo00nssen o WIRDIY.: isin' vilonnsantas 158
Boston - oonias NN s wv snokorarns Sppnes 20
Baltimore .......ccveeviiiiine ... 209
London .. o SEGEIMW e aonacosy seoaren u
Lot b S ML, on it SRR ek 28
Glasgow, ..... 5 OB, 2 o ass vikesatiirans €
W YO 2o ket ssne. naVosNas 1,908,228 | . 94

Antidotes to Arsenie,

In the American Journal of Pharmaey for August, 1880,
is an excellent method for preparing an antidote 1o arsenie,
which isrecommended by Dr, MeCaw, n Canadinn physician,
The following is the formuln: K. Tincture of ehleride of
fron, 3j.; bicarbonate of soda or potash, 3 j.; tepid water,
a teacupful,  Mix.

Dr. MeCaw gives a preference for this antidote over all
othaers for two reasons: first, 1t formed the surest antidote;
second, the ingredionts are always accessible.  That the in-
gredients are always nceessible, the rondor will readily see;
that it i o sure amidote, I proved by the following experi-
ment: Having prepared the antidote as shove described, [
let it draio on a filter for a short time, and then mixed a
portion of -the magma left on the filter with a solution of
arsenic containing about balf & geain, After stirring the
mixture and filtering, the filtered liquid gave vo evidence of
the presence of arsenic by Marsh's test. This showed the
antidote was n sure one,

I was also induced (o test the eficacy of unother antidote,
viz., the freshly prepared sesquioxide of magnesia,® recom-
mended by Bussy. (" Ul 8. Dispensatory,” 14th ed., p. 80.)
I dissalved nn ounce of sulphate of magnosium in a &mall
quantity of warm water, and ndded pgua pmmonin to saturs-
tion, which threw down the proposed antidote.  After drain.
ing for a short time on a filter, n.portion of the magma was
mixed with a solution of arsenic, and the mixture stirred and
filtered.  The filtered lgold gave no evidence of the pres.
ence of arsenie by Marsh's test.  This would seem to show
that the sesquioxide of magnesia Is another sure antidote to

* The suthor probably means the hydrated oxide, Mg H,0,, u;m
of no sesquioxide of wagnesium, —Bd, J.

insned 10 women finds that the number for the year en

[January 1, 1881,

arsenic, and the fact that the ingredients, Epsom snlts wnd
hartahorn, are so often found in the family, gives it an «d
vantage over the antidote recommended by Dr, MeCaw
Phit. Hoglan, in Pharmacis.
-

MECHANICAL INVENTIONS,

Messrs. Willlum G, Wilson and George 8. Darling, of
Chicago, 111, bave patented improvementsin shuttle races for
gowing machines, These improvements relate Lo circular
raee-ways for oseillating shuttles, and are designed to guide
nnd su:;ul_v the shultle us it starts forward and iosure jty
entering the Joop of thread.

Mre. Willinm 15, Hill, of Big Rapids, Mich., has patented
an improved machine for rolling und turning logs upon saw
will enrringes and logsways, turning the logs upon the head
blocks, and pressing them back agaivst the knees. It is
simple, convenient, and effective,

An improved support for earriage tops, which can be ad-
justed forward and backward, as also sidewise, has been
patented by Mr. Patrick B, Collins, of South Boston, Mass,

An improvement in bicycles has been patented by Mr.
Henry W, Britton, of Stoughton, Mass. The object of this
invention is to furnish bicyeles so constructed that the rider
can adjust his seat to keep it in proper position over the
Jarge wheel when riding upon inclined ground.

Mr. Jacob R. Scott, of Nyack, N. Y., has patented an
improved machine for sewing boots and shoes, in which
the stroke of the needle is automatically varied by the vari.
ation in the thickness of the material, so that caclgstiteh
will be drawn tight. The invention consists in devices
operated by the presser foot to limit the upward stroke of
the needle, and in a spring device attached to the horn for
retaining the looper in the proper position relative to the
needle. The needle bar is bung on a rocking lever sup.
ported on a vertical standard which rests at its lower end
on a beveled slide block. The slide block is connected by o
crank lever with the presser foot. so that the slide block ix
moved thereby to raise and lower the needle carrying stand.
ard. The horn is fitted with u piece forming the bed and
containing the looper.

An improved machine for grinding planer knives has
been patented by Mr. Charles J. Le Roy, of Palestine, Texas.
This invention relates to an apparatus that may be securely
attached to the frame of a wood planing machine for grind.
ing the revolving knives of the planer without removing the
knives from its shaft or the shaft from its bearings upon
the frame of the machine,

An improved saw-filing macbine has been patented by Mr.
Philip Bossert, of Lebeck, Mo, The invention consists in
pivoting the file holder to a bur adapted to slide horizontally
in a swinging frame that is pivoted toa carringe which slides
parallel to the saw clamp.

An improved bub for vehicle wheels has been patented by
Messrs. Alonzo Gandy and John R. Shugert, of Freeport,
O. The object of this invention is to consiruct a hub for
vehicle wheel 5o that the box cannot move lengthwise or
turn in the hub after the spokes are set, and so that the spoke
tenons shall be potected from the contact of the hub or col-
lars.

Mr. Francjs Murphy, of New York city, bas patented an
improved apparatus for forcing exhaust steam from engine
into boiler. The invention consists of two vertical cylin-
ders with pistons, each having two suction and two dis-
charge openings. The suction pipes connect with a closed
taok, into which the engine exbausts; a check valve pre-
vents the passage of the exhaust steam back to the engine.

Mr. George William Curtis, of Philadelphia, Pa., bas pa-
tented an improvemeont in the class of cur couplings in
which the ordinary closed oval link is employed in con:
nection with a coupling hook, which is pivoted and adapted
to slide within s draw head.

Watchmaking in France.

Besangon almost monopolizes the watchmaking of France,
all but 2,488 of the 444,708 watches manufactured last yeur
coming from that town, Of the Besangon watches, 149,907
were gold and 202,408 silver, the whole being valued at over
#4,00),000, half of which vepresents labor.  Nearly all these
watehes aro sold in Frunce.  The foundation of the watch
trade at Besnngon dates from the close of the last century,
when o number of workmen from the Swiss side of the
frontier, persecuted for their political opinions, took refuge
there and were induced to remain.  Since then this industry
has continued (o prosper; but it was not until after the con-
clusion of the treaty of commerce in 1860 that the business
assumed anytbing like its present proportions. There is a
school for teaching watchmaking at Besangon; but though
liberally endowed by the municipality, it is said not to be
well attended.

Some one who has taken the trouble to count the pa

July, 1880, wan soventy, or ten more than the average, |
of the inventions of women have to do with househ
plinnce. Among the past year's are o jur lifter, « bag ho
o pllow.sham holder, 8 dress protector, two dust pa
washing machine, a fluting iron, a dress chart, n fls
a sloeve ndjuster, a lap table, & sewing m
wash basin, an fron heater, sad irons, n g
folding chair, n wardrobe bed, & weather-st
invalid’s bed, a straiver, & milk cooler, 4 sofa bed, & dip
o paper dish, and » plaiting deviee. ;
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efeat o patent, must
information us to enable a

ny reasonable doubt, by following

de, to construct an us 1ike that patented.
atent granted one name and reissued

‘ ranted to Devchfield and reissued to
0 of Identity merely, and proof is

Inim of the reissue is proved
tent has expired, there can be
L the plaintiff is entitled to the usual de-
ots in regurd to said first clnim,

in the cases of the same plain-

wn and others.

Circuit Court—Eastern District of
- New York.

CLARKE, TRUSTEN, 04, JOHNSON,

Booedict, J.:
This | action for an accotnt and an injunction to re-

strain the defendant from making a certain form of disk
used for valve seats in steam joints, upon the ground that
such manufacture infringes a putent issued o Nathanicl
Jenkins, August 3, 1869, known as reissue No. 8,579, nnd
now owned by the plaintiff.

1. Reissued letters patent No. 8,579, granted to Nathaniel
Jenkins, August 8, 1869, construed to be for elastic packing
composed of four-tenths refractory earthy or stony matter
mixed with rabber prepared for vuleanization by using less
than twenty five per cent of sulphur, and then vuleanized,
whence results & material composed of forty per cent and
over of refractory matter held together by a skeleton of soft
Tubber.

2. The patent is not infringed by valve seat disks con-
taining sulphur in excess of the above proportion, whereby
vuleanite is formed when the compound is subjected to a
vuleanizing heat.

3. Although it is kuown that both rubber and vuleanite
become soft at the temperature at which steam packings
ure used, it does not follow that the employment of vul-
canite for rubber as the skeleton of o packing is a mere
substitution of material, particularly in view of the difl-
ferent qualities presented by packings made by the two,

methods.

4 In Jeukins vs. Walker (1 O. G., 359) the excess of sul-
phur united with lead or litharge to form refractory ma-
! terinl, aud in Jenkina vs. Johnson, the excess of sulphur
i was taken up by the oxides of lead or iron in a similar
manner.

Held that the plaiotiff has failed to prove infringement,
and the bill is dismissed with costs,

It United States Circult Court —Northern District of
f Ilinols,

ROBERTS £2 SHELDOX ¢f a/,.—TRADE MARK FOR NEEDLES.
Blodgert, J:

1 The word “ Parabols," registered June 27, 1871, by
Robert J. Roberts, of New York, as a trade mark for nee-
dles, held 1o be not deseriptive, but un arbitrary term adopted
by complainant to distinguish bis needles from those of
other manufacturers, and his right to so select and apply
it affirmed
3 2. The use of it by another manufacturer, prefixed by the
manufacturer’s name, would be, in accordunce with a for-
mer decision of the court, “that any prefix or suffix used
with the trade mark would not give others the right to use
it in connection with the manufacture of similar goods," an
infringement of the exclusive right of the complaioant to
use that term to designate goods of his manufacture,

I shall order an injunction on the compluionnt’s fling o
| bond in the penal sum of §5,000, conditioned for the puy-
ment of any damages which the defendunt may sustain by
reason of the issuing of the injunction, and also require
complainnnt to put in his prool within thirty days after the
answer in this cose Is filed a8 a condition of the granting of
the injunction,

Unitod States Olreult Court—Distrlot of Onlifornin,
TUE GIANT POWDER COMPANY 04, THE OALIFORNIA

VIGORIT POWDER COMPANY of al
Field, J.:

>
. T ye e »
Scientific American,

He must judge of the sufficiency of the origical specifi-
cation, whether the same is defective in any particular,
whether such defect was the result of an uniotentional
error, and, if 80, to what extent a new or additional specifi-
cation should be allowed to describe correctly the invention
claimed,

4. But this does not preclude the examination by the
couirt of the original and reissued patents, 1o see whether or
not they disclose on their face a case in which the Commis-
sioner has no jurisdiction to act, or a case in which, by his
determination, he has exceeded bis jurisdiction; if so, the
reissued letters patent must fall.

5. The record of a judgment of a judieinl tribunal may

Y | be in all cases examined to see whether such tribunal had

jurisdiction of the subject matter and of the person of the
defendant, and if such jurisdiction be wanting the judg-
ment is ineflectual for any purpose. v

6, Whenever it appears, on a comparison of the two in-
struments, that the origingl patent is valid, it is clear that
the Commissioner has exceeded his jurisdiction, and the re-
issue is without authority of luw,

7. When it appears, upon comparison, that the specifica-
tion of the reissue only differs from the original in contain-
ing an invention of broader scope, it is clear that the origi-
pal patént must be valid if the reissue would be.

8. If the original patent is valid to the extent of its claim,
a reissue is without authority of Taw. ’

9. Where an invention was described in one portion of
the specification a8 compounded of the explosive snbstance
ultro-glycerine and an inexplosive porous substance, and in
another portion of the specification a more detailed descrip-
tion of the porous substance was given without mentioning
its inexplosive character; Jfeld, that the two passages are to
be read together, and that the invention is a compound of
nitro-glycerine with an inexplosive porous substance of the
character deseribed,

10. Where the original patent described a compound con-
sisting of two ingredients, one of which was an inexplosive
porous substance, o reissue covering all porous substances,
whether explosive or inexplosive, which would form with
nitro-glycerine a compound equally sufe for handling, is
void as for a different invention.

11, Case of Russell vs. Dodge (3 Otto, 463) commented on
and approved.

The complainant is the holder of & patent bearing date
March 17, 1874, for an alleged new explosive compound
known as “ dynamite or giant powder.” For some time
since its issue the defendants have been enguged in making,
selling, and using an explosive compound averred to be sub-
stantially the same as the compound desceribed in the patent.
This suit is brought for the alleged infringement, with a
prayer that the defendants may be required to account and
pay over to the complainant the income and profits obtained
by them from this violation of its rights, and be restrained
from further infringement.

The compound patented is claimed to be the invention of
Alfred Nobel, a distinguished enginecer of Sweden. His in-
vention, whatever may have been its extent, was assizned
to one Bandmann, in April, 1868, and in May following a
patent for the same was issued to him for the term of seven-
teen years. Soon afterward Bandmann assigned bis interest
to the complainant, the Giant Powder Company, a corpora-
tion created under the laws of California, and in October,
1878, this company surrendered the patent and obtained re-
issued letters for the residue of the term. In March, 1874,
this reissue was also surrendered and new letters patent
were issued, for the infringement of which the present suit
is brought,

The bill alleges that the surrender of the original letters,
the first reissue, its surrender, and the second reissue were
each made for ** good and lawful cause,” but it does not
specify what that cause was. The allezation will, however,
be taken to be that the cause was one for which the statute
authorized a surrender and a reissue.  The bill also alleges
that ench reissue was for the same invention described in
the original patent,

The answor denies both of these allegations and avers that
the original letters and the first reissue were not surrendered
beeause they were invalld by reason of a defective and in-
suflicient specificution arising from inndvertence, aceident,
or mistake, without sny fraudulent intention on the part of
the putentees, und churges thit they were surrendered upon
fulse ropresentations with the intent to interpolate and ob-
tnin in relssuod lotters elalms and grants for more than wus
cmbraced by the fnvention of Nobel described in the origi-
nal patent, nud that the reissued lottors were not for the
snme fnvention, but for another nad different one,  And
the defendunts fosist that for this aud other reasons the re
insued lotters are invalid,

The Commissioner is an ofiecr of limited authority, and

1. Relssuod lotters patent granted to Alfred Nobel, March
17, 1874, lor explosive compounds, declured to be invalid,
2. A relssue can only bhe had when the original patent s

o,

|
,1
|

inoperntive or invalld from one of two causes—acither by
ressou of w defective or Insuficient specification or by ren
son of the patentee claiming as his own invention or dis
covery more than he had a right to claim as new—and even
then only where the error hos arisen from inadvertence, se
cident, or mistake, and without any fraudulend or deceptive
intention
The po

patent |

surrender and issue new letters
nts

vor Lo aceept o

tod exclusively in the Commissioner of Pty

whenever it s apparent upon fnspection of the patents that
he has weted without authority or hus exeeoded it his Judg-
ment must necessarily be regarded as fnvalid,  His action
must be resteicted (o the particulnr eases mentioned in the
statute that only wuthorizes a reissue when from an unin-

tentional error In the description of the invention the patent |

Is invalid or inoperntive, or when the cliim of the patentee
exceeds his lovention. It Is not sufficient that the patent
does not cover all that the patentee could have elaimed if
his specifications had come up to his invention, If he has
invented or discovered something bevond his original speei-
fications md clalm, his course is not to endeayor Lo cover it
by o relssue, bt o scok o soparate patent for it.

The statute authorizing a reissur was intended to protect
againet accidents and mistukes, and it is only when thus re-
stricted that it can be regurded as o beneficial statute. If a
patentee does not embrace by his specifications nnd eluim
all that he might bave done, and there has been no clear
mistake, inadvertence, or accident in their preparatios, the
presumption of law is that Lie has sbandoned to (he use of
the public everything outside of them. or at least has post
ponea any additional claim for further consideration

Looking at the original pstent aud the reissued patent and
the specifications aunexed to them, we find that the mnte: il
difference between them i8 45 to the extent of the invention.
The original patent covers n compound of nitio-glycerine
and an mexplosive porous absorhent which will tuke up the
nitro-glycerine and render 1t safe for transportation, stornge,
and uss without loss of its explosive power. The reissued
patent enlarges the scope of the Invention so as (o embrace
a compound of nitro-glycerine with any porous substance,
explosive or inexpiosive, which will be equally safe for nse,
trapsportation, or storage.

The specifications annexed to the original patent were
clear and sufficiently explicit for the compound composed
of nitro-glycering and the Inexplosive porous substance
mentioned, and the claim was only for a composition of
matter made of the ingredients, in the manner, and for the
purposes deseribed in them. There was therefore nothing :
to correct in a reissue, according vo the decision In Russell 3
v3. Dodge (3 Otto, 463). The clalm was as extensive as the :
invention specified, and there is no pretense that this was
not sufficient to cover a compound of nitro-glycerine with
inexplosive porous absorbents.

Now, reading the history of the labors of Alfred Nobel to
utilize the explosive power of witro-glycerine and render it
safe to transport, handle, and use—the experiments he tried,
first, to explode the nitro-glycerine in mass; then in con-
sequence of the dangers attending its use, to prevent its ex
plosion when handled; the patents he obtained in Europe;
his experience in the use of gunpowdcr and other explosives
with nitro-glycerine—it is impossible to believe that He in-
tended anything different from the palural mesning of the
term he used. He knew well the danger attending the use
of nitro-glycerine with explosive absorbents, and o limit-
ing his claim to its use with inexplosive absorbents we must
presume that he at that time intended to abandou all claim
to compounds of a different character, or at least to leave
such claim open for further consideration. If we read his
own language in an application made three years afterward
for a new patent for a compound with explosive absorbents
presented to the Commissioner of Patents by the complain-
ant, and therefore adopted and approved by it. there can be
! but little doubt on the subject. Soon after the new patent
| was obtained the application for a reissue was made, evi-
! dently that it might reach back to the date of the original
| patent and cover inventions of other parties during the in.

! termediate period, or that which hud gone into public use.

! It nowhere appears that he had any knowledge or belief
| wheu the first patent was issued that the admixtare of nitro-
glycerine with explosive substances would produce a safety
powder. That was a discovesy which be did not make or
claim to have made. So when in his specifications be men-
tions charcoal as an absorbent, he ohserves that it has the
“defect of being itself a combustihle material ”

To our mind, looking at the bistory of the invention and
readivg the specification of the patent in its light, it is clear
that the inventor used the word “ inexplosive ™ in its natural
| and ordinary Sense, and that the attempt to limit that mean-
{ing is an afterthought of his assignees, desiring to bring
! within the reach of the patent, compounds in no rishect
[ within his contemplation. In other words, the reissued let-
!tcrs cover a compound not claimed by Nobel and not em-
braced in the original patent.

It follows that, in our Judgment, the complaivant has no
just cause of complalol aguinst the defendants, and its suit
must be dismissed with costs; and it is so ordered.

t.
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AGRIOULTURAL INVENTIONS,

Mr. Abram 1L Swmith, of Wauseon, O., has patented an
|improved huy elevator, so constrneted that it may be easily
L operated, und will not allow the loaded fork to settle down
Lor sig while being carried from the bam tloor to the mosw.

An lmproved plow truck Qs beon: patonted by Mr. Henry
C. Strong, of Mauston, Wis, The ohject of this inyention
is to furnish trucks for moyving plows from place to place in
manufactories, warehouses, salesrooms. and upon farms. It
i 80 construgted that the plows can be easily moved without
dunger of breaking, marring, or wearing them. .

An improved corn planter hus beon patented by Mr. Theo-
dore T, Daniels, of Morrison, 11, This invention relutes to
au apparatus whioh may be attached 1o corn planters of
various descriptions for the purpose of opening furrows for
the recoption of the corn drapped from the seed box.

Audmproved plow attachment for ealtivators has boen
patented by Mr. Homer & Poner, of Oentralia, Kan, This
invention consists In a novel eanstruction. arrangement, aml
combination of deviees conneoted with a plow besm, where

by provision is made for attaching the [dowbﬂnlq:i
| cultivator after the cultivator beams Eave been m .r
A combined cultivator and cotton chopper, so ¢ it

as Lo serapo, chop, and dirt u row of plants a1
aeross the fleld, has been patented by Mr. Ji
of Hoboken, Ala, ‘This machine can be casily
- the plow man. 4
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8 Scientific American.

An Improved Glue Drossing tor Wounds,
Cabinet mukers and wood workers gonerally are familine ‘ spectes of apparntus which is designed to develop, transmit,
with e uses of glue in dressing tonl onts and other glight | and utilize electricity.  1vis proposed to hnld‘llm exhi!)ilinll.
wounds ineident to their calling. The glue pot is always if it can be organized, in the Palace of the Champs Elystes
handy in their shops, and a glued rag answors 08 well as the | from the 1st to the 15th of November of 1881,
best aedhesive plaster, et r— —————

In o recont paper before the Philadelphin Academy of Sur IMPROVED HINGE.
gory, Dr. Hewson recommends the addition of acetic acid | Tho hinge shown in the annexed ongru_vln;z may be set in |
to the glue, and a littde attar of roses to cover the odor of | flush with the door and jamb, thus doing away with the |
the glue and the acid,  This compound spread on paper or | projection so ohjectionable in the ordinary hinge Fig‘.’ 1
muslin makes, he says, & good substitute for adhesive plaster | shows the position of the hinge when the door is open.  Fig.
for surgical uge, Tt is ecasily and quickly prepared simply |
by putting into a vessal of boiling water a bottle containing
one part of glue to four, by measure, of the acid, and letting
the bottle remain in this bath until the glue is fully dissolved
and mixed with the acid.  Common glue may be used and |
officinal acetic actd, to be had at any drag store. The mix- |
ture should be kept in o wide-mouthed hottle, well stoppered
by & long cork, which can always be removed by heating
the neck of the bottle.  Care should be taken to keep the
mouth of the bottle clean by wiping it well with a cloth
dipped in hot water. A bottle of this cheap and easily pre:
pared dressing would be a good thing to have at home as
well as at the workshop.

— A —
A New Cure for Malarin,

There is at least poetie justice in a story that comes from
British Indin, tending to show the power of locomotives
(when properly approached) to drive away the malaria
which railways, or rather railway construction operations,
have so long been charged with causing.

A poor villager of Kattywar had been afflicted for a long |
time with remittent fever, and no amount of idol worship |
and penance availed to arrest the malady. At length a
friendly neighbor adviced him to approach the ““ Bhoot™ in
the newest shape in which the former had seen him recently

— - '
Y wvery 0 ever
Inxhibllion Is to bring together from every source every

|

MORGAN'S IMPROVED HINGE,

taking his daily run o that part of the province, chafing 2 shows the hinge with the door closed. Fig. 8 is a horizon-
and fuming. The feverstricken villager consequently trav- | tal section of the hinge closed, and Fig. 4 is a section show- |
eled a distance from liome, and at sight of a railway loco- | ing it open.

motive, fell on his knees, tendered an offering of cornand| The two leaves, attached respectively to the door and |
sweets, and extolled its might. The devil was appeased; jamb, have each two flanges, hetween which n connecting |

the band. This gaves much time, labor, and expense.  The
new process causes the fruit to dry more rendily, and a very
slight loss in weight results,

-4 O P

RECENT INVENTIONS.

Mr. John L. Volkel, of SBulphur Springs, Mo., has pa
tented an improvement in breech-londing firearms adapted
for rapid firing. The inventor dispenses with a separate
device for extracting the shells, and unses a swinging lever

'(‘lll‘l‘\'ill}.{ the breeeh block, that is formed to receive the car.

tridge and retain it while being fired. The cartridge is
thrown out by the act of opening the breech,

A churning apparatus, so constructed as to give a very
rapid motion to the dasher by a slow movement of the driy
ing power, has been patented by Mr, Charles B. Davidson,
of 8t Joseph, Mo, )

Mr. Lewis A, Fish, of Faribault, Minn,, has patented a
simple and convenient device especially adapted for use in
flouring mills and feed stores and granaries for holding
bags open for filling and conveying thewm, open or closed,
from place to another,

A plow so constructed that the share or point will have a
rocking movement while drawn through the ground, to
eause it to more thoroughly loosen the soil, has been patented
by Mr. Henry F. Edey, of Bridgetown, Island of Bar-
badoes.

A razor, which is provided with detachable blades, which
can be easily removed and replaced, has been patented by
Messrs. O, J. J, Sadler, of Milford, Pa., and P. C. Sadler,
of New York city.

An improved adjustable wrist-pin, which i gimple, con-
venient, and effective, and prevents noise and irregular mo-
tion, has been patented by Mr. Lafayette Thomas, of
Marshall, Mo. The invention consists in a wrisl-pin formed
of a cylinder attached to the pitman and fitting into the cap-
shaped head of a pin that passes longitudinally through the
cylinder, the pin being held in the desired position by a
screw nut provided with teeth in which asliding spring catch
takes and prevents the nut from rotating.

A machine for flattening and sharpening plow colters

the worshipper found himself rid of the malaria,

_ .t re— -
NOVEL ROAD ENGINE,

link is hung with joint pins. The link has at its center a  bas been patented by Mr. John T. Duff, of Allegheny, Pa.
vertical flange stop, against which the leaves of the hinge  This invention consists in a novel arrangement of flanges

We have on several occasions illustrated steam road wagons against which the leaves strike when the door is opened.
which promised well, but for one reason or another have It is a simple matter to apply this hinge, as it is always set
failed to come into anything like zeneral use.  Wenow give in flush with the edge of the door and jamb,
an engraving of a carriage using neither steam nor solid fuel, | As the door is opened the leaf attached to it turps on
consequently avoiding the necessity of carrying water and | the link until the door stands at right angles with the jamb,
coal. The fuel, which is at the same time the motive agent, | when the leaf strikes the flange on the side of the link, and
is common illuminating gas, which is mixed with a certain | both link and leaf move together until the door is open. This
proportion of gir, and exploded in the cylinderin the mmmer|hinge cau be used to advantage on flat surfaces, such us

strike when the door is elosed; it ulso has flanges at its ends, | for clamping the colter, and rollers for beveling its edge.

Mr. George H. Williams, of Fort Smith, Ark., has patented
a machine for making bricks, so constructed as to mould the
bricks, press them, and deliver the pressed bricks upon off-
bearing belts automatically. It is simple in construction
and rapid in operation.

A cheap automatic cut-off, to regulate the flow of water
from the roof of a building into a cistern, for the purpose
of directing the first washiogs of the roof from the cistern,

common to well known
gasengines. Theengine is
secured to a frame, which
is supported at the rear
by the axle, and in front
by a caster wheel. whose
frame is provided with =
lever moved by arack and
pinion, the shaft of the
pinion being provided
with a hand wheel, which
is turned one way or the
other in the operation of
guiding the carriage.

The box upon which the
passengers sit contains a
weighted bellows  filled
with gas, which is admit-
ted to the eylinder through
& valve working across its
forward end. The vehicle
is provided with a brake
which is within easy reach
of the driver.

The engine can be in-
stantly stopped and start-
ed, and its speed may be
varied by varying the
amount of gas wdmitted 1o
the cylinder. A skilled -
engineer is not required
to opernte it, us the ma-
pagement of itis very sim-
ple.  The inventor prefers
1o use high wheels similar
to velocipede wheels, and
to conneet the piston of
the engine directly with
u crank formed in the axle, but he fs not confined to this
construetion.

This novel vehicle was recently patented by Mr, ¢ H
Warriogton, of West Chester, P,
A —— — -
Internutional Exhibition of ¥le tricity.

The Journal Officiel, of October 26, publishes o letter from !

the Minister of Post Offices and Telegraphs (o the President
of the Republic of France, nsking that dignitury’s co-opern-
tion in organizing an Internationnl Electrical Congress, which
shall be under the auspices of the government in order 1o
give the enterprise that character of independence which is
an egsential condition of success, The design of the proposed
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has been patented by Mr.
Dennis Brady, of New
Orleans, La. .

A shank support and
protector for bools and
shoes has been patented by
Messrs. Edson P. Hadley,
of Shelburne Falls, and
Thomas Joyce, of Buck-
land, Mass. Theobject of
this invention is to pre.
vent the boot or shoe from
ripping at the shank, and
AN ' by protecting the shank t
22 x\ 2 . > = - prevent it from being cul

: 5 : 7 or worn by shoveling,
spading, or any pedal
labor, or from being
burned when the wearer
rests his foot on the cope
of the grate or stove for
warming,

Mr. Ira E. Daveoport,
of Mechanicsville, Vt.,
hus patented a brake for
bob sleighs which consists
in a novel arrangement of
levers aod devices con-
nected therewith, where-
by the brakes are applied
1o the front sled by the
momentum of the rear
sled when the speed of the
tenm is checked or when
holding back in going
down hill,

Mr. Charles G, James,
of Poetalumg, Cal., has pa-
!I)imm covers, writing desks, and cabinet furniture, This | tented an improved stock car which is simple in construc:
|invention way Intely patented by Mr. John T, Morgan, of tion, snd io which the stock can be housed and fed conve:
(New Branswick, N. J., who may be addressed for further | niently. >
prrticulurs, Fraok W, Wurdwell, of Cambridge, and Charles B, Let-

———ta— tenmayer, of West Lumerville, Mass,, huve patented an im-
Now Process of Pecling Peachoes, proved hook cover protector, which is slmple, eheap, and

In cortuin Californin peach drying establishments the work casily applied,
of peeling the peaches hus been mueh simplified by the fol- | Messrs, Oharlton Pattorson and Herman L. Abnh;m. of
lowing process: A erate filled with fruit is dropped into a Russell, Kans., have patented a sulky plow in which the ad-

vat contuining hot lye, und there shuken. Tt i then removed  fustable axles can be ralsed and lowered to rogulate the 'qp.th
o tanke of pare cold water and the lye is washed away. at which the plow works in the ground without throwing
The sking of the froit by this process become so separated the wheels out of line, and without Mﬂn"-ﬂiﬁ‘:'“t‘ md
{from the pulp thut they are drawn off with one motion ofigathor of the axles, Gvdige St B

o ——

WARRINGTON'S ROAD ENGINE.




Scientific Amervican,

BCALLOPS,

BY AL W, BORERTS.

Borel, of Boudry, Neuchatel,
W that it may be adjusted

shell is shown in Fig. 8, which represents one of nearly full

edgos it or beveled In either direction, ns desired, has
been patented by Mr. Edward L. Gaylord, of Bridgeport,
Conn,

An improved ash sifter, which is simple in construction,
and which operates without permitting the dust of the ashes
to spread as with the ordinary ash sicve, has been patented
by Messrs. Augustus F. Morse and Georgo F. Mclntosh, of

| the shells together,

Scallop shells are best known to those who live far in- |
land, as their beauty of form brings them into use for |

various kinds of ornamental work., The appearance in the {larger in propoiiion to the
| gimilar fibrous structure

of different sizes with parallel curves withs | size.  For ornamental purposes much smaller ones are used, | much like
m‘h‘a' pivots, and to cut ovals with their | s they bave the advantage of possessing more brilliant | by many,

colors when young., Tosee the animal in all its wonderful |

9

- ————— ——

and col pots), and consists of the strong muscle that holds
ILis is shown in Fig. 2 in it natural
position, the rest of the animal being removed.  This mus-
cle corresponds with the eye of the oyster, but is much
size of the aniwal, it baving a
It bus n remarkably sweet tnste,
that of the flesh of crabs, and is bighly relished
though not considered as particularly digestible,
The seallop is found in abundusce in many localities on
our coust from Cape Cod to Florida, particularly in shel-
tered muddy places.
S eatr—
Astronomical Notes,

OpservaToRy oF VAssar COLLEGE.
The computations in the following notes are by students

Hallowell, Me.  The invention consists in & box provided
with a hinged sieve lid provided with a spring bar for hold-
ing the ash pan in the box when the Jid is closed. The box
is provided with a shaft mounted in a larger box provided

of Vassar College.  Although merely approximate, they are
sufficiently accurate to epable the observer to recognize
the planets. M. M.

POSITIONS OF PLANETS FOR JASUARY, 1881

t
B
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with a suitable lid, and with an opening in the bottom
through which the ashes can drop into a barrel or other re-
ceptucle upon which the large box is placed.

An improved suspended or swinging cradle has been pa.
tented by Mr. Robert S. Marshall, of Allegheny, Pa. It
consists in combining with a cradle a table and two curved
connecting rods,

An improved gag ranner for harness has been patented by
Mr, William H. Chapman, of Middletown, Conn.  The in-
vention consists of an elbow stud projecting at right an-
gles from near the tip of the gag runner loop, and having
its free end extended above the loop tip.

An improvement in suspenders has been patented by Mr.
M. G Gunning, of Amesbury, Mass. The invention con-
sists of a pair of suspenders formed of the shoulder straps
passing through and crossing each other in a slide made of
two dinmond shaped pieces of material united at the angles.
The slide moves up and down and adjusts itself according
to the position of the body.

Au improved receipt book holder, which ix especially de-
signed for the use of weighers or other persons that must
have the receipt book in a handy and convenient place, has
been patented by Mr, Robert B. Dickey, of Waco, Texas.

Mr. Henry Dunphy, of New York city, has patented an
improved wash board, whose frame is provided with n soap
shelf, a series of polygonal rellers, and n series of brushes
alternnting with the rollers, so that the dirt may be quickly
removed from the clothes, and the clothes made to move
easily over the wash board.

An improved churn dasher staff, which is simple ana con-
venient, bas been patented by Mr. Lloyd T. Reid, of Rock-
port, Ky, The invention covsists in a dasher stuff which is
flattened so as to be elastic or flexible at or near the middle
of its length or is provided with an elastic piece at the
point,

Auv improved ironing machine has been patented by Mr.
John Vandercar, of West Troy, N. Y. This machine isde-
signed especially for use in laundries for smoothing ard dry-
ing collurs, cuffs, and other articles. It is so constructed
that the articles to be operated upon will be fed automati-
cally into and through the machines.

A simple and automatic apparatus for leaching ores and
other substances on a large scale, bas been patented by
Messrs. Rudolph Schulder and Edward H. Russell, of West
Jordan, Utah Territory. The invention consists of u circu-

lar framne supporting the filter and moving on a circular

track above an inclined circular table, and of three station- | devotions to the shrine of St. James of Compustella,
ary rollers designed to elevate and depress the filter at cer- | story which connects the scallop shell with St Jumes is very
tain poiots as it revolves, of a device for feeding the sub- | curious, but too long to be repeated here,

stance 1o be leached upon the filter; there is a device for

Mercury.
On January 1 Mercury rises at 6h. 3fm. A M. On Janu-

ary 31 Mercury sets at 5h. 25m. P.M.
Mercury will approach the sun until the morning of the
26th, when it will reach superior conjunction.
heauty it should be placed in an agquarium or other vessel of Yeonus,
sen water. When all is quiet it will open its shells as faras | Venus sets on the 1st about 8 o'clock P.M. Early on the
the connecting “mantle” will allow, und this will be seen vvening of the 8d Venus wiil be not far from the moon. On
to be studded with brilliant blue Hp()lll which glOW like l)pﬂ!ﬂ. J Juuu,;ry 81 Venus sets soon after 9 P.M.
Whether these brillinut spots are really eyes or not has not | Mars.
been clearly ascertained. y | On January 1 Mars rises at 6h. 4m. A M. On the 8lst
The scallop is capable of changing its position, and does | Mars rises at 5b. 43m, A M.
so by the forcible ejection of water from a given point. |

Fig 3 —Animal in Shell, displaying Eyes and Tentacles.

Jupiter.
On January 1 Jupiter crosses the meridian about 6 P. M.

On January 6, between 9 and 9:30 P. M., the moon passes
north of Jupiter about 7° in declination.

On January 81 Jupiter sets at 10h. 29m. P.M.

Making our oliserving hour between 8 and 10 P.M., we
find from the ““ American Nautic:1 Almanac” that on
January 1 the first satellite will be invisible, buving dis-
appeared in occultation. On January 2, about 10 P.M., the
second satellite will disappear in occultation.

On January 8, at o little before 10 P.M., the first satellite
disappears in occultation; on the 9th, between 9 and 9:30
P.M, the first gatellite comes off from the face of the planet,
On Jonuary 10 the third reappears from eclipse about 9
P.AL

On January 11 the second satellite, having disappeared in
transit before 8 P.M. | is invisible.

On January 16, about 9 P.AL, the first will pyss oo to the
face of Jupiter.

On January 17, about 8 P, the third satellite reappears
from occultation; and a little before 10 P.M. the first reap-
pears from eclipse.

On January 20 the second satellite will be hidden in
| eclipse until nearly 10 P.M.

On January 24, between 8 and S:30 P M., the first satellite
disappears in occultation, and at about 9:30 P.M. the third
also is occulted,

On Juouary 27 the second satellite is invisible, being be-
hind the planet

Fig. 2.—Showing Edible Muscle,

This mode of progress is analogous to that employed by the
larva of the dragon fly. In Fig. 1 a number of scailops are
shown moving about in the water, the drawing of which
was taken from a tank at the Aquarium, which wus labeled
the ** dancing scallops,” as the scallops were constantly
dancing up aod down in the water in their peculiar zigzag ! P.M.  On the 3ist Saturn will set at 11h. 10m. P.M
maotions. At one time the scallop shiell was worn as a token:  On the evening of January 7 Suturn will be seen near the
that the wearers bad performed a pilgrimage and paid their| moon in right ascension, but nearly 8° south of it in
The | declination

Saturn,
On January 1 Saturn will pass the meridian st about 6:30

Uranas.
Uranus rises on Janoary 1 at 9h.
31st at Th. 40m. P M.

Tm. P.M., and on the

The scallop as seen in the New York market cousists of -
Neptune,

)
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applying the leaching solvent, and & precipitating tank for | a short creamy white eylinder, and it is a great mystery to
containing the solution passing through the filter, | many how this can be a shell-fish.  This eylinder is the only

An improved lantern hanger for carringes and w A;.'un'-,'p.nl of the scallop that can be eaten (the * mantle ™ or
which is both simple and convenient, has been patented by | “ rims ” being very bitter and pungent when cooked, and as
Mr. Ed ¥in Lufkin, of Monroe, Me. The invention cousists | fur as I know have no other use than that of baiting lobster
in 8 wire frume held to the dashiboard by a
spring arm, and provided with hooks for sup-
porting « lantern and reflector.

Mr. Francis J. Crowley, of Gloucester City,

N. J., bas patented an improved apparatus
for stretching, smoothing, and drying printed

cloth, so that crimps, wrinkles, or creases are

preveoted from being formed in the fabric

Neptune passes the meridian on January 1 st about 7h

52m. P, and on January 31 at about 3h. 54m. P. M.
@
A Folvonous Fly Bite,

John Story, a warchouse laborer in this city, recently dicd
of malignant pustule caused by the bite of
nn insect which looked like a fly.

Story was at work in a tobaccowarchousy,
and, while handling o bale of Havaos Lo
bacco, he felt a shurp pain in the left side of
his neck.  Instantly he clapped his hand on
the spot, and a winged insect, which he took
o he w gnat, flow away.

before it passes to the drying cylinders

A combined wrench and screwdriver, which
is simple in its construction and can be con
veniently folded to be earried in a pocket, has
been pateated by Mr. John K. Collins, of Le
banon, N. H,

An improved gate has been patented by
Mr. King A. Sceott, of New Douglas, Il
The invention consists in 4 novel arrange
ment of levers and deviees connected there:
with, whereby the gate may be opened and
closed by a person on horseback orin a cur
ringe by the manipulation of hundles nttuched

The puin was but temporary, and he paid
no attention to it ol the following day,
whon an inflamed pimple had formed on the
spot where he had been bitten.  This pimple
nnnoyed him considerably, and he tore it open.

The next day the spot was very much in-
tlamed, the inflammution extending in a circle
s lurge ns a silver quarier shout the wound,
The cirele quickly enlurged, the inflammation
increased, and Story became frightened and
called in o physician, who recoguized the
wound as o malignant pustule, which would
uudoubtedly prove fatal, 4

i g The skin about the wound burst, and the
o Mr. Juan I, N. Mucay, of Charapoto, Ecun inflummation  extendesd nk’“‘.m&m ““u"
dor, bas patented a process of producing at toward the head, and the lower portion d
4 # oue operation modified bydrated ferrie oxide Story’s fuee was swolled Lo twice its natural
AI (Fe,0,001,) und cupric chloride (CuCly) by slae Symptoms of blood- m}

= the tual reaction, in the presence of the u. I ] “:w " )
i als .I.|| ‘, ‘”",“' ox \: ]:;‘,n-'lr ;:Inl solution ol fer- .‘:’]:;c:':::.|:::l lﬂl:omwm:l:‘ 'h“‘m
@ o T Fig. 1 - SCALLOPS DANCING, cuded s sulferings, ’ e
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~ Rusiness and Pevsonal,

The Charye for Insertion under thix head & One Dollar
1 Hne for each Insortion ; aboul elpht words to a line,
Adoer tlsermnents must be reesfonl al publication affice
nxemrly ax Thursday moralng to appear in nect tasue,

The gennine Asbestos Steam Pipo and Boller Cover
INgs Are the most dumblo, effootive, and economical
noanseondueting coverings in use. They oan bo casily

Natlonal Instituto of Stoam and Mochanienl Kngineer-
tng, Bridgopart, Conn,  Blast Furnaoo Construotion and
Managomont, The metallurgy of fron and steel, 1'race
tleal Instraotion fn Stoam Enginvoering, and a good situn-
tion whon competent, Send for pamphlot

Split Palleys at Jow pricos, and of same steongth and
appuarance ns Wholo Pulleys  Yooom & Son's Shafting
Works, Drinker St "hiladalphin, ',

Prossos. Digs and Tools for worklng Shoet Metal ote,
Froft & othor onn tools. Bliss & Williams. B'klyn. N Y

Belipse Portable Engline, Soec (ustrmtod adv,, p. 882,

Niekel Platng, -Sole manufacturers east nicke' an-

appliod by any one nt & cost of from 35 to & per cent
Joss than Is usually ohargod for inférior coverings. H,
W.Johns M'f'g Co., 87 Malden Lane, patentors and sole |
mannfacturers. ,
Blake's Belt Studs. The strongest fastening for Rub-
berand Leather Beits, Greono, Twood & Co., New York.

So¢ Bentel, Mangedant & Cos adv., page 413 |

odos, pure nlokel anlts, Tmporters Vienna Ny, oroous,
ote. Condit, fianson & Van Winkle, Nownrk, N J., and
B2 and M Liberty St Now York

For Yalo Mills and Englpes, see pago 881,

Wright's Patont Steam Eogine, with automatio tat
o, The best ongine made, For pricos, nddross \ ilam
Wrlght, Manufacturer, Nowburgh, N, Y

The circulation of the blood has been d tmted
by the microscope. and the prool of the olroulition of
Eatorbrook’s Pens s that they are found evary whore.

The Amerlean Electric Co,, Propriotors and Manu. i
facturers of the Thomas Mouston Systom of Kloetrio
Lighting of tho Are Style. Seo \us, ady,, last or noxt
number, {

Hotehkise' Mechanical Bollor Cleaner, 84 John St..’
N. Y., provents foaming, burning, soaling; removes all
mud; xaves nopatrs, fuel, and labor. Eogineors mako
toh per oent solling other parties than employers.  Sond
for elroular.

spectal Tools for Rallway Repalr Shops. L. B. Fian-
ders Machine \Works, Philadelphin. Pa.

The Cider Pross manufactured and sold by Messrs,
Boomer' & Bosohert. No. 15 Park Row, New York, Is ao-
kunowledged far superior to any other in use. It has re-
ceived the Gold Medal at a number of State Fairs.
Farmers and others intorested will please seod for
illpstrated cironlar with prices.

Jenkins' Patent Valves and Packing ** The Standard.”
Jenkins Bros., Proprietors, 11 Dey St., New York.

A Practical Dyer of Turkey Red, and Preéparing the
Oll, dosires a Sttuation. Address Dyer, Box 672, N.York.

Cotton Belting for Elovators; Carrying and Driving
Belts. Greene, Tweed & (o, 118 Chiambors St., N, York. |

6 in. x 6 in, Yacht Eugine, in perfect order, for sale, [
Ward, Stapnton & Co., Makers. Address T. 11 Wormll,
Moredith, N, H.,

Stee! and Iron Drop Forgings manufacturced of every
description. Estimutes glven upon application. Rich-
ard Eccles, Mochanio 8t., Auburn, N, Y.

Astronomical Telescopes first quality & low prices Eye
Pieces, Micrometers, ete. W. T, Grezg, 75 Fulton St., N.Y.
Notice. —Alden Crushers & Pulverizers manufactured
& sold only by patantee, Farrelly Alden, Pittsburg, Pa.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. |

A perfect Mowing Machine is an absolute necessity
to a farmer. The best made is the Eurekn. It has the
lightest draught, and will cut at least one-third more
grmss per hour than any other mower. Simple in con-
struction and durabl Prices bl Send for
{llustrated catalogue to Eareka Mower Co,, Towanda, Pa.

Wren’s Patent Grate Bar. See adv, page 397,

Exporters of Machinery for Plantations. Sugar Ma-
chinery, Coffee uller and Cleaners. Information and
estimates on all classes of American machinery and pa-
tented devices. Agricultural Implements sod Hard-
ware. Jos. . Adams X Son., 253 (ear] St., New York.

The Mackionon Pen or Fluid Pencil. The commer-
clal pen of the age. The only =uccessfal reservolr pen |
in the market. The only pen in the world with a dia- |
mond ecircle uround the point, The only reservolr pen
supplied with & gravitating vulve: others substitute s
apring. which soon gets out of order. ‘I'is only pen ac-
companied by s written guarantee from the manufac-
turers. The only pen that will stund the test of time.
A his‘ory of the Mackiunon Pen ; its uses, prices, eto.,
froe. Muckinnon !'en Co 20 Brondway, New Yark.

Fragrant Vanity Fair Tobacco and Clgarettes 7 First
Prize Medals —Vienna, 1578; Phlladelphin. 1990 Parls,
438; Sydoey, 188—awarded Wm, 5, Kimbant & Co.,
Rochester, N. Y.

Superior Malleable Castings at modorate rutes of
Richard 1'. Plmn. Wilmington, Del.

Wood Working Machinery of fmproved Design and | Lfghtnivng Serew Plates and Labor-saving Tools, p. 412, Of the question.

Workmanship. Cordesmun, Egan & Co., Cincinnatd, O.
The ** 1850 Lace Catter by mail for 50 ets.; discount
to the trade. Sterling Elliott, 232 Dover St., Boston, Mass.
The Tools, Fixtures, and Palterns of the Tsanton
Foundry and Machine Company for sale, by tha George
Placa Muachinery Ageney, 121 Chismbers St., New York.
Improved Rock Drills and Alr Compressors. Illns.
trated eatalogues and information gladly farnished.
Addres [ngersoll Rock Drill Co.. 1) Park 1Mlace, N. Y.
Experts in Patent Csuses and Mechaniesd Counsel.
tark Benjamin & Bro, 8 Astor 1louse. Now York
Corrgated Wronght Iron for Tites on Traction En-
woes, ete. Sole mire, H. Lloyd, son & Co., I'itsl’g Vo
Mallesble and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Compuny, lmited. Ko, I'n
Power, Foot, and Hand Presses for Moetal Workers,
Lowest prices. Peeriess Panch & Shear Co. 52 Dey SN Y,
Recipes sud Information on all Indusirfa, 'rocesses.
Park Benjamin's Expert Ofce. ¥ Astor Tiouse, N. ¥,

For the best Stave, Barrel, Koz, and Hogshead Ma-

chipery. address H. A Cross'ey, Cleve'and. Ohlo

Natiooal Steel Tabe Cleiner for boller tubes. - Adjuat-

sble, durnble. Chalmers-Spence Co. 80 John 8¢ N Y,
The Brown Automatic Cutoff Kogine; unexcelled for
workmanship, economy. and durabllity.
formation C. M Mrown & Co, Vitohiburg. Viass,
Gan Powder Plle Drivers, Thos, Shaw, 915 Ridge
Avenue, Philladelphis, V'a
Best Ok Taaned Lesther Belting Wm ¥, Fors
pemgh. Jr . & Beos, 31 Jeflerson <L, Phi adelpbis, Pa,
Kiave. Barrel Kog, and Hogshead Machinery a spe
cial 'y, by £ A Y Holmes, Buffalo, N Y

Downer's Cleaningand Polishing Ol for bright metals,
Mighly recom.
mendsd by the New York, Boston. and other Fire De.
For quickness of
sample
AL Doweer 17

s the oidest and best in the market

partments throughout the couitry
cleaping sod luster produced 1t has fo oqual
five gallon ean besent €. 0. D form
Peck Slip, New York.

Clark Rubber Wheels adv. See page 35]

Rollst Mae, Co.'s Wood Working Maoli'y ud, p. 800,
Blake ** Lion and Bagle ** Imp'd Crosher, See p, 807,
4to 40 H P Steam Engines  Soo adv, p. 881
Braoket Woods,—Wm E, Uptegrove, Suw Mills, 4063

East 10th 8t New York, offors to the teadoe o oholes

stock of these woods. Send (or prioe list,

Saw Ml Machinery. Stearns Mg, Co.  Sce p. 807,

Pock's Patent Drop Press,  See ady,, page 413
Stlent Injector, Blower, and Exhanster See ady, p, 414,

Fire Brick, Tile,and Clay Retorts, all shapes. Borgner
& O'Brien, M''rs; 23d 8t., above Race, Phila., Pa

Steam Hammers, Improvod Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, ¥ Columbla St., New York.

Millstone Dressing Machine. See adv.. page 237, {

50,000 Sawyers wanted.  Youor full address for Emer-
gon's Hand Book of Saws (frea). Over 100 [Hlustrations
and pages of valuable information. How to straighten
saws, ¢te. Emerson, Smith & Co., Beaver Falls, Pa.

Frank’s Wood Working Mach'y, See illus. adv.,p, 413,

Peerless Colors—For coloring mortar,  French, Rich-
ards & Co,, 410 Callowhill st., Philadelphin, Pa,

For Pat. Safety Elevators, Hoisting Engines. Friction
Cluteh Palleys, Cut-off Coupling, see Frisble’sad. p. 412,
For Separators, Farm & Vertical Engines, see adv.p.413.

For Patent Shapers and Planers, see ills, adv. p. 412,

Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochestor, N. Y. Seo illus. adv. p, 412,

Elevators, Freight and Passenger, Shafting, Pulleys
and Hangoers, I, 8. Graves & Son, Rochester, N. Y. |

For Heavy Punches, ete,, soo (llnstrated advertise-
ment of Hillos & Jones, on page 418, {

|
Comb'd."unch & Shears: Universal Lathe Chucks. Lum-
bertville Iron Works, Lambertville, N. J. Seo nd. p.415.

Reed's Sectional Covering for steam surfaces; any
on@ can apply it; can be removed and replaced withont
injury. J. A. Locke, Agt., 82 Cortlandt St.,, N, Y.

For Mill Mach'y & Mill Furnishing, seo {llus adv. p.413.

A profitable business for a person with n smull capi-
tal. Buy a Storeopticon or Mugic Lantern, and nn in-
toresting assortment of views. Travel, and give public.
exhibitions. For particulars, send stamp for 116 page
catalogae, to MoAllister, Mfg Opticinn, 49 Nassau St ,N.Y |

Mineral Landg I'rospected, Artesian Wells Bored, by
Pa Dianmond Drill Co. Box 423, Pottsville, Pa. See p.418.

Catechism of the Locomotive. 625 pages. 250 engray
logs. The most acourate, complete, and eastly ander-
stood book on the Locomotive. Price £.5. Send for
a catalogue of rallrond books. The Railroad Gazette, 73
Broadway, Now York.

. B. Rogers & Co., Norwich, Conn., Wood Working

Write for o.

Machinery of evory kind, See adv., page 413,

| For best low price Planer and Matcner. and latest
{improved Sash, Door, and Blin{ Machinery, Send for
catalogue Lo Rowley & Hermance, Willlnmsport, Pa.

The only cconomical and practical Gas Engine in the

murket {s the now “Otto ' Silent. bullt by Schlescher. |

| Schumm & Co., Philadelphia, Pa. Send for circular.
| Pentield (Pulley) Blocks, Lockport, N Y. See ad. p 412,

Tyson Vase Engine, small motor, 133 1. P.; eficlent

ond non-explosive; price §0  See 1llus. ady,, page (15,

Use Vacuum Ofl Co.'s Lubricatin g Oil. Rochester.N. Y

| NEW BOOKS AND PUBLICATIONS.

, ScIENCE AND REvELATION. By Dr. Philip
S. Hocker. Kansas City, &fo.: Ramsey,
l Millett & Hudson.

Dr. Hocker has given In a very small pamphilet what
| he considers “* short and concise solution of some of
| the problems which have, of late years, sttracted the
! sttention of our most profound «cholam In Europe and
| Ameriea.'  In other words, he sots right the * mistakes
of Darwin and infidel sclentists ™ in the usual style of
those who have but a remote hearsay knowledge of scl.
entific facts and theories.

Exaurres or HovsenoLn Taste, By Wal-
ter Smith, State Director of ~ Mnss,
School of Design. New York: R
Worthington. 410 pp. 521, &6

Mr. Worthington has laid students of industrial art
(and all who wish & permanent remembmnce of the
art wealth displayed at Fhiladelplia fonr yoars ago)
under deep obligation by bringing out so handsome an
edition of Mr. Smith’s * Industrial Art at the Internn.
tional Exbifbrtion.*  Pive or six hundred fine engray-
| Ings, many of them fall page, exhibit s many objects
seiected for tholr conspicnous beauty or the technlesd

Seientific Amervican,

[January 1, 1881,
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fmpartint flold of domeatic sanftation, the necessity of
malntaining bealthy conditions in the homes of the peo-
ple, and the simpler methods of socuring such desirable
results, The frst on thé st di | ]

the nial
conditions of healthy lving ina manner so admimblo
In every respect that we should be glad to see ftmude a
toxt book In every school in the land. There s no
branch of vitally useful knowledge #@ commonly neg-
Ipeted In sehools and other institutions of learning, nor
any that the community ean so ill afford to neglect Mr,
Corfleld's book comprises o gourse of Cantor Lectures
before tho London Soclety of Arts, 1t afms to farnish o

shiort aud practical exposition of the means by which |

dwelling houses may be made and kept wholesome,
Thovgh addressed particularly to sanitary engineers and
lonse furnishiers, aud deaws (ta (Hosteations of sanitary
appliances altogether from British sources, it containg
much of direet and  suggestive valoe to American
readors,  Tho third book on the list is one of thoe serios
of American Health Primers, of whoso general exeel-
leneo wo have had oconsion to speak in recent issnes
of this paper. Dr. Hartshorne discusses in a sensible
pud easily comprehended style the tenchings of selence
nnd experience with regard to the sanitary infloences
of sltuntion of houses, thelr constraction, Hght, warmth,
ventilation, water supply. drainage, disinfection, and
kindred toples bearing upon the question how to have
healthy homes. The poblication of works of this na-

ennlly ¢ A. In your climate, a horizontal multitoboluy
boller of about 600 sqnare feat of surface, properly wi
and fired, will be enough, say, 10 feot long by 48 (nehics
dinmeter with from 40 to 60 three Inch tubes,

5 P. B. asks: 1. How many one gallon
gravity colls would o physielan need for all kinds of
cnuterizing ¥ A. Use the Grenet or Byrne battery for
enuterizing. The gravity Is not sulted to (his work
2. Can sulplinte of copper and bichromuate of potash
cells be united fn one battery ¥ A, Differont Kinds of
batteries cannot be worked well together,

6) J. €. H. asks: 1. Can a room 180x
40x11 be heated quicker and more uniformly by placing
say 1,200 feet of one fnch steam pipe around the room
next to the wall (the wall being brick), than by placing
the game number of feet of same «ize pipe In four ra.
dintors, to be placed at equal distances apart, elther
next to the wall or in the center of the room 7 A, You,
2. How mueh one inch pipe onght it to take to hoat pro-
perly n room 180x40x11 feet, by either meothod, for a
personfto sit to work * The bullding is exposed on ull
sides, bullt of brick, The room 8 In third story, under

"n tin roof, the room being celled overhead, windows

four feet apart all round the room, The lower part of
building fs kept warm. Steam pressure of the boller

|8 60 1b, A, Not knowing the window surfuce we can-

| not say correctly, but wonld think from the description

turo 18 an encouraging circumstanco. If they could | of your building 2,000 to 2,500 feet of one inch pipe dis-

only reach and Interest every householder the national

wlok list and death rate might be cat down to half their | ficlent. If you place th

presunt dimensions.

tributed around the walls of the bullding shonld be suf-
me amount of pipe in four
radintors, place them where yon will, you cannot warm

Macume's Cope or Crpners: A CoMPrE- | #ucha room properly; any one shiting in front of a

HENBIVE SYSTEM OF CRYPTOGRAPHY DE-
SIGNED FOR GENERAL Use. By Charles
H. J. Maguire, of the Union Bank of
Lower Canada, Quebec. For sale by
the author, Price $2.

A system of seeret wrelting based on a combination of
any threo letters of the alphabet, the keys to be ar-
rangod by the correspondents according to mutoal
ngreement to change one or more of the letters. The
system has been arranged In conformity with the
regulations respecting scerol writing telegrams adopted
by the International Convention of Telegraph Compa-
nles, The vocubulary containg upwards of 18,000 words.
There Is given besides a Jargo collection of banking,
mercantilo, and other words and phrases and sentences
in common nse, geographical names, ote.

Toe StupEsT'S ILLUSTRATED GUIDE TO
Pracrican Dravenmine. By T. P.
Pemberton,  12me, pp. 112, $1. For
sule by the author, 5 Dey street, New
York.

The author, n draughtsman of long experience, has
sought tolay down the elements of the art of dranghting
in & manner #o clear that any young mechanic or
student of mechanics can englly master them. The in-
struction is practical throughout, and plainly put.

MoDERN ARCHITECTURAL DEsigNs Axp De.
TAarn8, Part 2. New York: Bicknell
& Comstock, $1.

Plates 9 to 16 show details of store finish, store
counters and sections, brackets, gates, and fences, win-
dow caps and hoods, architraves, bases and wainscot-
ing, balconies, and two designs for cottages, with front
and side elevations, plans, ete. .

Qe
)

window will have cold feet.

() J. 8. and others ask how to make Lele-
phone connections for an open circuit line A, The
annexed diagram shows all of the connections for one
end of the line, both ends being alike. The connections
are khown in condition to call or receive a call. When

-

a call is received the current passes from the line through
the switch, B, button 1, key, top contact of the Key,
bell-magnet, and ground wire, A, to the groond, When
the key is depressed to call a distant station, the key

I touches the Jower contact, on the battery wire, B, send-

ing the carrent through the button 1, switch, E, and

Co il

=

\ # | liné to the bell and ground of the distant station. The
| current returns by the ground and wires, A, O, to the
I battery. After calling, the switch, E, is moved to but-
| 5 X S ton 2, and the switch, F, belng connected with the
| -~ | switeh, E, by an insulating connection is at the same
: HINTS TO CORRESPONDENTS. time moved to batton 4, as shown in dotted lines, Now
| No attention will be paid to communications unless the line connection is through the switch, E, batton &
accompanied with the foll name and address of the wire, G, receiver, the secondary wire of the induction
writer, ! coll tothe ground. The switch, F, when tarned as de-
| Names and addresses of correspondents will not be  seribed completes the Jocal circult, the current passing
given 10 inguirers, . frowm one cell of the battery through the wire, D, switch,
We renew our request thatcorrespondents, in referrivg |~ F. button 4, transmitter, primary of the induction coil
to former answers or articles, will be kind enongh 10 ground wire, A, and wire, (. The connections are now
| name the date of the paper and the page. or the number ' correct for talking  Should the transmitter be of the
class capable of withstanding a heavy current, the wire,
| Corresp whose Inquiries do not appear after D, will be connected o a4 to Include all of the elements
a reasonable time shionld repeat them.  If not then pub- | of the battery, and the wire, B, instead of belng con-
| lished, thoy may conclude that, for good reasons, the pected with the battery will bo connected with the but-
Editor declines them. ton 3. The diagram shows the connections adapted to
| Persons desiring special information which is purely  the class of transmitters employing but a single battery
of a personal character, and not of general interest, element, and to a line requiring several cells of battery to
lchould remit from $1 1o $5, according to the subject, call. Ifa singla cell of battery Is suficient to call, the
as we cannol be expected to spend time and labor to  wire, B, will be connected with button 3.
obtain such Information withont remuneration, e b
Any numbers of the Sciexrieic AMERIOAN SurrLe- 8) E'rF‘ F - writes: I w‘at to kuow ‘::
wENT reforred to In these columns may be had at this | veloclty of the ** electric ‘telegraph." T hive consal
BB Plas 10 Santl aoN many prominent books, but have never been able 10
mscertain the fuct. A If you mean velocity of the
(1) M. T. osks: What Is best to use in a Slectric current, it varies accordlng 1o the conditious

wooden cplinder for smoothing up small tarued wood m,m”mmwm

work * A It Is generally sufiicient to tumble thearti-  (8) A E. R. asks: 1. Is it best to keep a

cles togethor without the addition of anything. You botler that is not used but & day or two every thme

might, however, add hardwood tarmings or planer chips months, full of water or emply ! No danger of fresz-

to advantage, | ing, as It stands beside others In use. A, Keop It full.
2) J. M. nsks: 1. What is the best “.itno.yuomsdewmebhn water column as safe

rangement (o get the greatest amount of heat from .iuwbnlmodhlolbmrmﬂml A. No,

small battery o pllo?t A. By passing the current  (10) M. 8. writes: T have a portable 10
through » fine platinum wire £ What I« the bes; harse power return flne boiler, In which I eannot nse
| waterproofing process for cotton cloth, ontside of water contalnlog orgunic matter, as It canses fosming,
caontchione and oll ¥ A, Sco Scrmwriric Axgrioax, Why ls this ¥ A, We think either you have too
Val. 41, p. 251 (), | stoam room, or the circdlation {8 bad. ¢ What is

(# W. R. D. nsks whether there Is any way ;M"’“M-mmwhru:'

25ek

*kill displayed lo their construction. The text ts & of drawjng or forolng ont tseape stoam rising from  piston Is frozon fust. and what is the best

valuabie contribution to the literature of Industirial urt, %0 or 40 bolling water tanks whioh are contlnually open, |
HousgnoLD SANITATION : The room s about TEx180x85 feel high, with foor con
I Heavrn axp  Heavrmy Homps: A ™0v ventilators about dxixs feet high, A. It woald ro-
Guror 10 Dosestio Hyorese. By George 170 vour frouble 1o Increase the helght of your vent

froezing * A, Thaw by the use of hot water. To
ot the frvetag open (he hotkom alve. with o
other means 1o let the water out of the pumj

(0 3. A. Y. asks: Where does ice

3

Wilson, M.A., M.D. 12mo, pp. 814. §1.50, !8tor 0 18 or 20 feet, but If this s 1ot sufciont, &

Il Dwerniva Hovses, Tiem SAxiramy 0 blower will do it lasach steam nocessarily in-

CONETRUCTION  AND  ARRANGEMENTS.
By \\'.‘ H. Corfield, M.A., M.D. 12mo,
pp. 112
11, Our Homes, By Henry Hartshorne,
AN MDD 16mo. pp. 149, 5D cents.
These three volumes from the pross of Prosley Blakis-
| ton, Poliadeiphia, cover in & more or less popalar way the

during the fr ! —upon the sur
battom of the streatn or vossel ¥ A, Usanily
face. Anchor ice s an excoption.
(12) F. E. K. asks: Will the
wires In a well made plano, when tuned r
m,uw.mw__ € the pite
neh pipe in my bullding. How wany square feot of ' piano strings “-:m.”\:m qualityof Amm Y
heating surtace should my boiler have to do the work been put on a good planoforte, they are tuned (s Grst

arlous to health ¥ A The vapor of water ot the pres-
sum of the atmosphere s not Injurious to hoalth.
() AL HL G asks: What proportion should
the heating surface of a boller be to the radinting sir-
faco lo steam colls + T have 15,450 Tinoal fest of one

‘hook ar
oo or the
R
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What SurrLexaxr No. 161

(m) &. G. N. asks: What style and size
battery would bo the most economical to run one elec-
tric light on the Incandescent principle? A, It deponds
upon the kind of incandescent lamp and on the timo
you wish to run it. To run a Werdermann or Regnler
lamp for a few hours, probably 20 to 25 one quart cells
of Bunsen battery, or one of fts modifications, would be
the best. ‘l’om,lda‘h Edison lamp wonld require
more battery elements,

(17) W. A. McA. writes: T have a speci-
men which I think contains lead and silver. Will yon
give in the Notes and Queries of the SCIEXTIFIC AMENL-
cAN themost slmple tests by which these two meials
may be made to tell thelr presence ¥ A, Powder the
ore and boll fn pnre nitrlo acld mixed with half fits
welght of water for some time; dilute somewhat with
water, and filter. Add to the flltrate a small guantity of
sulphuric acid, A precipitate indicates lead. Filter
this solution and add to the concentrated filtrate a few
drops of pare hydrocbloric acid. A white precipitate,
insoluble in bolling water, and which chanses in color
by the action of sunlight, indicates silver. Whaonly

i WMO‘M oloctrieity 1s gonersted by a

Scientific

Mbiluh m.mumuu
10 form & paste,  1oworks botior

” J. H. anks If there is uny preparm.

for polleblog or salving Indlarubber, A. We
duq‘lw of staining rabber.  Mand
o litle pumilcs sone sud

soft fron wonld prevent
the Jran? A, No, 2,1
mhdnmnlnpulﬂomuumhm-

dynamo-elootric machine. A. Yon wiil find this {n-
formation In an article on dynamo eleetrlo machines, in

(20) W. E. M. asks: Can you Inform me
of nuy melal or alloy that will dissolve by the applica
ton of some of the aclds (such ns sulphurio, hydro-
chlorie, o nluic), and st the sume time thie acid used 10
be Incapable of any action on fatty sabstancos (such as
oll)t A Metaltic zinc i« attacked and dissolved uy
dilute sulphinric acld, The dilute acld has Hitke effect
on most olls when nsed cold.

(80) J. E. 8. writes: T wish to make u hol-
low prism 10 hold carbon bisuiphide, but have vot
found & exment that will resist it. Can you tell me
whal to cement the glass with ! A, The composition
of glue and glycerine used in  printing Ink rollers
answers very well. 1t meits by ald of hest.

(81) J. E. 8. asks: Is there any rapid and
practical parpose ty which bright copper can be made
tracquire the dark rich colorthat is seen on copper
;  colos unused for many years ¥ The oxide formed by
heating seales off easily. A. Clean and dip them In s
strong aqueonus solution of cupric chloride,

(82) T. R. W. asks: What will take aniline
violet and anfline black ink stalns out of linen and
bleached cotton fabrics * The salts of lemon and oxalle
acld seem to have but little influence on it. A, Try wo-
Jution of bleaching powder or javelle water,

38) A. L. H. asks: What effect does gul-
vanlzed iron plpes have on drinking water—good or
bad?|A. Bad, with certain kiods of water,and especislly
if allowed to stand in the pipes for any length of time,
very bad.

(84) J. C. asks: 1. How can I harden
plaster of Pariy after making a mortar ont of It with
water ¥ A, After the plaster becomes thoroughly dr.
you may «onk it in gloe size, When this becomes dry
the plaster will bo quite hard. 2. What chemical or
acid is used in taking a travsfor from a printed cut
and transferring on & plain block of boxwood ¥ A
Csustic potash dissolved In alcohol. 3. Can 1
make a mouldout of plaster of Paris ! A, Ol the pat-
tern, mix the plaster quickly into a thick smooth
cream with cold water, and poar into the would at onc .

wery small quantities of the metalssre p
these tests are performed with great care, the reactions
are apt to escape notice altogether. In ores where the
sllver I inthe state of chloride, bromide, etc., this test
does not give indications, especially if the silver is
present 8 chloride. The best test for silver in an ore
i the fire assay (scorification assay).

(18) F. D. C asks (1) how to saw petrified

When bardened set asido ioa warm place to diy. s
there a book in the market that gives lostruction in
sculpture: if so, where can itbeobtained ! A Address
the booksellers who advertise in this paper.

(85) M. C. S. asks: What substances are
best to absorb the moisture in a refrigerator ¥ Is crude
chloride of calcium (bittern) gool ¥ Is lime good ¥ A,
Fine unslaked lime will answer about as well as any- |

wood or other flinty material for sleeve buttons. A.
Apply diamond dust moistened with brick oil to the edge
of a thin iron disk revolved in the lathe. For full par-

ticalars as to stone cutting consalt Byrne's ** Handbook |

for the Artisan.” 2. How can [ make an acid ink to
write on ofl paper for a stencil to print from ¥ A, Try
uitric acid alove.

(19) “Subscriber ™ asks how to make a
black ink suitable for stalning leather. A. Use a mod-
erately strong aqueons solution of copperas. The tannin
in the leather will develop with it the black color.

(20) V. B. H. asks for a good black paint
orsomething else that will auswer 1o black small cast-
ings by dipping them in something that will varnish.
A_ Dissolve asphaltum in oll of turpentine and add a
little lampbiack or fine bone black

{21y L. C. C. asks: 1. Can you inform me
where 1o purchase the ammonia used by the jco ma-
chines (not the ¢ aqua in), think it Is
called gaseous ammonis, which Is liquefied by pres.
rare ¥ A. Liquefied ammonia s not an article of com-
merce. It is only prepared as required for use, 2.
What s known asa 20 ton lee machine? A, One that

produces 20 tons of lco a day,
(22) G. W. L. asks what the difference is

between tin crystals and tn salts, as used in dyelng. |

A. Both refer to staunous chloride or protochloride of
tin,

(23) E. A_J. asks how to remove the scale
from brass castings, to give & sarface on which solder
may be flowed with a hot copper. A. Dissolve 6oz,
bichromate of potash in three pints of warm waler,
when cool. add 6 fluid oz, of sulphorioscld. Rinse the
Cantings well after plekling In this solntion,

(24) F. R. G. nsks how to paint a smoke
sMack on a small portable engine, It requires some-
thing that will reslst the setion of heat. 1 have been
advised 0 uso aspbinltum dissolved In turpentine, A
Goud as 1 saltum dissolved In oll of turpentine Is one of
the be arnishes for this purpose

25) H. M. A. asks: What is the best
L labels on boxes, slso labels oo canks:
them stick and not cockle or warh
soften glue in cold waler and dirsalve
Mix with it & quantity of dry

slckum " for
something to mak
off caslly 1 A

Hin sroug vinegar

thing Chlornide of calcium is an excellent absorbent of |
molum. i

\hxxnu.s, ETC.—Specimens have been re- |

| ceived from the following correspondents, and
examined. with the results stated:

| ©.S. C.~It consista principaily of salphides of cop-

per, and possibly carries a trage of gold.—J, W, M.—A

silicious kaolin,
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roR WHicn

Letters Patent of the United Statos were |
Granted In the Week Ending ;

November 30, 1880,
AND EACH BEARING THAT DATE,

[Those marked (r) are relssued patonts,] 1

A printed copy of the specification and drawing of sny

gmrimu. 1
m B NS Parstine wax, refiniog, Sleanc & Bell.... . ... = 7
mu 'mp:r:znn:":‘ru ........ o BT Pigments. manufacture of white, M. KuMm 2,451
Wotting pad, C. M. Lotirop, ..o.oovoos SN lanter, hand, G, T 0808 . ooovviiorerivioereres S5
Boller and otber furnaces, W. ¥nnls . . , NI Pietform spoing, Ta M. FROb. oo i o I
Boot and shoe sole odge trimmer, C |l. lldmn LENNE Plow, 1T Kennedy. BT
Boot Jaek and stand. combined, 1, W. Gateoll. . 28064 Plow, T, Melkie... 3k 4 oo on B0
Procvlot, I Curtlnto  dr. (7). ..o cvivvrcorinnsniniss 0 Plow, stosm. T. ﬂ.llc(,ny ....... s TR
T R % Y R R DO S TUNA  Plugs, wachine for forming, l.«um — T
Bran, machine for dnllla aod tresting, J. Ane 1'oke, sotmual, G B. W, Herbert ......ooovimmimnne nm
Il.h. Portable engloe botler, . M Bwaln. ... .. on
Post hole borer, H. Tandin .. ... . W

Pottery. preparstion of elsy lov mm

of, .G, Phlilips .. s - .1
Printer's chase. J. ulbv... =T
Prusing |mptement, J. M. Balley s
Puliey, expaneon, C. E Jones. ... dasierel P
Pamp, A& Parke,........c0 sod i b, vore oo TS
........... Famp, lobrioating. B G. Velthonsen ............... S4N4

Button, separable, ¥, K. Willlams, . ...

Buttons, machine for manufacturing, Am 0
Buttons, ote., manufacturs of, 11, 0. Kosohwits.
Can making machine, W. D, Brooks. ... ... S8.90

ﬁ%

oiu.-muwtoerm.u.mnm............m‘wmumwm.........
Cur conpling, D. Kunkel, 5r,..... ... coe B0 Rotary engine, C, Chamberlin.. ........
vereeenss 25087 Rotary eogine, J. H. Newsll........

Oar coupliog, Trudelle & Maheux...

Cur spring, B. T, Bass. ... ..
Car, stock, Brown & Neal.,......
Car, street, Tacker & Willlama. . .

Clook loek wark attachment, 1L W.

Clock, marine, L Farmaworth. ... .....oovee
Clothes drier, O, Palaer ...

Clateh, friction, 0. 8. Presbroy..

Coffes roaster, M. T. Brown,
Cooker, steam, W, G. Flanders ...

Copying process, dry, W. H. Spencer.

Comn, machine for pleking and husking. W . Spear. TH005
Corpse cooling board, Gregg. Shaw & Felton .. ...
Cover for vessels, \W. E. Androw ... ..o .0 30
Crank attachment, . F. Admmos. ..o o o0 oo ZHML

Crank, compound, J. 8, S8choonover. ...
Croquet wickets, socket for, C. Pouso,

Cufr, O, 11, Denlson .. :
Cualtivator, L. G. Fath. ..,
Cultivator, wheel, J. T, 'uyne ..

‘Dumper regulator for furnsces, W. D, Dlul;y:... =400

, 100 B, GERY . ocivsaissssenisssssansss s

Stigamaren

Roul, i, Prichard. v
Befrigerators. wlo., m-ﬂnorwmoﬂm

B T

g 2 -
Serow conveyer. N. Hawkine. . .. cernoves TN
mm-unnu-uc.-m J.Dlm“
Seod separating machine, J. M. Blooker ... ...
mmmmwumm
Skato, W. E. Farnbam...... o
Sled, bob. . Coggewell. ..
Sluice box for ssving gold, M.
Smokestack, locomative, J. W. Bvaas .. . .
Soldering machine, cun, W, D, Brooks. . zu-.-u.

Teersrenaner o

.lun,

| quist....
| Starch, mmd 'r. G-.ny .....

Soldering machine, ean. J. M vesesesses SERGNE
Spinning frame spindles, hanism for

ing. et riog, J. W. Wattles ...........
Spoke tenons, machine Tor trimming, A.P.M-

u
Mw.lmrmndlumm& umrm
Stoam boller, G. Kelly........ ...

Btoam g F.E H
Stove, cooking, L. De Haven.. ....oovivennnnss >
Stove oven. kerosene, V. Fountaln, ... ... .

Stoves, reservolr for vapor,J. A Mamsh, ...
Dams, canuls, ete., dovice fur regulating the head Straw cutter, D. V. Cash............ A eawwyaves Topres
of water In mi)l, Lilek & Natoman.. . BLES  Suspenders, J. B, Sharp...... . o.oone
Distillation of wood, app m!urwril fon of Tucking machine, Copeland & Brock..........oc..e
the products resulting from, J. A. Mathileu.... 2498  Telegraph lines, call app for, J
Doorways. ete., mtotuchurdounx.e. o Telepbone, J. GOOAMAN ... ccvnurinirriins enninsn
Thompson. ... Telephone, nooustie, Walters & Voorhis ..
Dress shicld, M. Dewoy.. Telephone exchange spparatus, J. W. See.
Drying mnchine, A, Edwards, Telephone recelver, C. A. Randall..... .. .....
Par plercer, J. MoAlpine..... R R P e o R Telephone system, C. A. Randall., —
Eggs, apparntus for desiocating, C. E. Stoddard... 25,09 | Teleplione system and spparatus, (' .\ w TA00
ISlectrical alurm attachment for pressuro gRUges, Tont slip, H. B, Thompson. .......... e . S
IR APDOMLss: cspsssressses o ipanronssssessasass 2390 | Thrashing machine, J. H. Elward. ............... _m
Mmywndmmpln&o.nunu‘a‘:. nuuuaunomq.s.c.xm .......... oo 334952
Y S AT PP R T A R AR Z5.0M | Tire upsetting device, J. Loftin ... . ... .. =yms

mmr.CuuotAun. cor TSGR TOOL BADAIS, G TOlEr ... ovivaniiiianrirnnennenes TROEG
Elevator, O. Tafts. .. ... A R sl e ST o TN Toynmmuuk.(;.lm . 3N
Elevator indicator, electrical, H. C. Bliss.. wer TG m-x.ua..u..munaxx.sm- . S
BRORvelir, 72 WYYt sovisovaccs s oot 3 nuu Tube machine, W, H. Pattewon . .......... S
Peed water heater, B. Balnes. .. ... ........ oo oo BN Valves, operating slide, J. mh.. ........ =
Fence barbs, device for forming, A. Healey....... 3450 | Vehicle spring, W. Gole.vrror... .. AR~ "
Fence rods. biank for barbed metallic, T. V. Allls 24,506 | Velocipede, H. B. BRrin .......oo... . R T
Fence wire, mr«mwmm Vises, taper faw for, B. F. Stepbens ... ....m

Putnam (... oo bad wee e 945 Wagon body corner trom, O, Comstock.. e ST

~ N
Pl

Fireplace heater, M
Fluid meter, D, I, Welr

Fiying machine, C. A Salllvan . ... .. ..oomeveeannnn T | Washing machine, R. H. Botts........

Furmnace for roasting quicksilver ores, H. J.

|

Wagon standard, J. Paulu.. .
Wagon wheels. machine for npm:c. l.'l'. nm

Wateh case, Parker & Dumont, Jr.

E%iEEE

TAUEEDO e e anaens stnasnanrsnsnssnccanss auvers B | Watch spring cateh, G F. Merta............ .
Garment supporter, 8, 1L Whucouh. . 282 | Water and steam wheel, T. R. Simmons
Gas lighting burner, electric, D. Rousseau. M Watercloset, A. G. Alexander.. ..........cccovunnn
Glove. N, Parker........ PRRAS0RD i ThsresssTalesagvn Well casing. ofl. E. J. Little.......... ... TG
Gold, sfiver, and copper frum lead, apparatus tor Windmill, J. ¥. Gamte. ... . e e eees. THTS

and process of separating, A. Ii. Meyer...... M Window. G. Smish_ ... ... X o
Grain and cockle separator, E. C. Gage ....... . Wood bepding machine, G. ¥. m,_ . TS
Grain drill and cuitivator, combined, J. C. hnr. mu Wreneh, W. H. Lightcap.......... e BEANSS
Grain moter, J. C. Brooks...ooveecinianiiiiannes Iill;\‘on neck, J. W. Barton. . .
Grocer's fork, A. J. Danlels........ .o seee
Grate, fire, Connor & Wadsworth.......... .. . B e
Ham, machine for packing boned, W, lloebeo p- IR g
Harrow, L T- & C. 1L Smth . oooveinnneiiniininren = DESIGNS.
Hats and bonnets, manafacture of, W. Comey.... S | Bell, box, B THAG..coioviiis corinimaces srimminranas 15047
Iiats, ventilating straw, J. 8. llancroft. ... ....... 23484 Carpet, H. Horan .. T
Hatchway fire attach G. J.Cr wiwm ‘arpet IL Hunt . ... .. s
Hatchway gate J. Marshall .. W91 Carpet, T. J. Stearns o 1208
Hatchway guard, W, Walker...... 5. 543 Lorsel, M. P, e saasgnnebetrosd e . 220
Horse povat..l R, Patterson ..., ... .. zspony  ¥Fire Lron, ete., lund R. Christeson. . . 1200
Horsa rake, F. B Kobhler........ reveensiannn.. 23098 Furniture seat and back, G. W. Rich. . 120
Horseshoe blanks, roll for, 1L, J. Batchelder...... s Skirt, J. Schosobof........ ssseenses RN
Hub, wheel, G. J. Oversbiner.. ey R | XK W!box.ﬂmr&nu. <
Hydropaeumatio ohmov.()..lohm. ....... = | Wall paper, E, Letssner.......
Insect trap, S. 8, (llbbl-.Q ..................... 2 | i ——
losulator. telegraph, J. N, FIan (Fl...ccouveniinnns .45
Lamp shell, mechanical, 8, Hitch « BING | TRADE MARKS.
Lantern, B, B. Porking.....e .- -ovieee sesacsnassssns U | Cruckers, B.W. Albee
Lasting Jack, . B. CIAFK. ... coooivvavinnes sasenses 20,560 | 3
Lasting machine, H, P, Falrflelde...ocue i vereeasess 2912 | "".'.:' compound for dysmenorrhaa, M. J. m‘m
Lasts, me‘alllo socket bushing for, 255,000 T A LR SO L TEILES acsssnhy
Latch, P. FOMB e siesssnsnronnsanssnss oy . 230,505 .v.ltch P certaln, G, Evano-
Lathes for eutting rabber and atlmr nnp.uulo- !m,‘. lnlroa.nh e, ‘I'" ‘ ALK AR

matioattachmont to, J. T, Ridgway... eane 28000 |

| Leathor artiolos, manufuoture of lowed. 8. W,

patent in the annexed lst, also of any patent & ]
since 155, will be furnlshod from this oMes for one dol-
lar. In ordertng please state the number und date of the
W Vars Row,
We also furnisli coples of patonts

patent doslred and remit to Munn & Co
Noew York city
granted prior Lo 186 bat at Inpreased oot s the speck-
| foations not belng printed. must be copled by hand, ‘

Accountant instrument, mechanical, I Jobhuson 23576
Aorinl apparatus, F, W, Brouroy TUNT
Aoriform fulds, apparstus for mixing, J. ¥, lhrlur o
Album, eto., clasp. C. POSeN .ooovo iy 9840 ssuk mmn
Annunelator. electrical. T. W, Lane............. . S
Axle box, car, W. P, Wylly vees US4 900
Nale tie, J. G, Battelle......... s svsesvanss SS
Harrel hoster, Cook. (‘bm‘“ﬂtﬂl sesesnssasesey SRA0N
fland culter, Blohn & Weldauer »e LW
Bath hox for chemical and Moumﬂ;lc pur- !
poses, veotllated, J. . Macurdy, . TS
Bells with brass, coating stoek, 0. 1. Wilson . B !

ST WRPAWOIE Tl Senenidnansnnanaytbvarnnnsatss oo WS 000
Level rod, englover's, M. L. Lynoh .. oo WY
1 Sedmond, Lo WeOlh v cia i aety <arda
Mall Dag, 3. BLTRRIA .. .o0vaitirrsvisranss sonvehscnns « 20,000
Moeasure and register, grain, I, A Ronolda T

Meats, compound for curing and preserving, W
Archdeacon .
Mech 1 woy
Microscople objects, turn table for nonnun. J.
W. Sidle
Middlings dressing maching, A. Crabtros
Milk can, I Thorpson ...,
Millstons dressing machine, J. Klooknor,. .,
Millstone driver, I* Sladkey .......
Mower, P P, C0lof..coooiiiis SneRssnsnbe nsas
Noso ring, animal, A. W, Ehle, .
Nursery pin, W. It Clough..... . ...
Naut look, J, A Sammbs oo
Nut.screw, W, Courtenay . ...«
Ollor, T. (. Chalk .
Pails, safes, oto., wa-.nm....,....
ner, O, M. Spiller (r).. Y
Paper pulp. machine umtn_ mmm
Soott. Do Pontee & Wynan . ... .. ........ S8

.
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04561

coe BLSM 0N

- LA Bevorage, A. W. Armistrong Now York elty.
e B Collulold, decorsting, A, 1iart etal, New fﬂlﬂ,’,

Reckendorfor, Now
........... v e W00 Klootrio lght apparatus, H, 8, M\
< B Flax breaker, G MillKen, Philadelphia
< HO0M Furnace, J, Wolstenholine Builo,
con ST Gas mnking appamtus. C. ¥, Diotrioh,
o HOOE Hool stiffonans, 5, L, Balloy, Now
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Crayon holder, J, New York city.
. Brookiyn,

Lamp, W, It Robios. Clnolnnati,
O extructing apparatus,
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Scientific Amevican,

[JANUARY 1, 1881,

A SPLENDID HOLIDAY GIFT.
DR. SCOTT’S ELECTRIC

A REMAREKABLE INVENTION,

v
i

[From
Rev, Dr,
Ih‘hluvmnn.]
Brooklyn,
June Ist, 158, §
"Gty -1 huvo
nover bofore givon s
testimonial, but am wil.
Hng to enconmge tie use
of an honest remoedy. 1am
50 ploased with your Hair
Brash that I deem it my duty
1o write yon reoommending it
most cordinlly. My hair. about a
year sinoo, commenced falling out,
and I was mpldly becoming baid: but
#inoe using the Brosh o thick growth of
balr has mado Its appeamnee, guite equal
1o that which I had previous to its falling
out. Thave tried other remedics, but with no
HUOONNS, After thix remarkable result I pur-
chased one for my wife, who has becn a great saf-

Which hins won (s way to Royal fuvor in

HAIR BRUSH.

Englond, been cordinlly tndorsed by thie Prinee nod Prine

oess of Walon, nod writton upon by the It Hon, Wl Gladstane, Is now brought to the notleo
of the Amerienn publie, I cures by natursl monns, Wil nlwnys (o good, noyer hinrm, nod Is

It should be used Aully In place of the ordioary Hale

Brush., The Brosh HMandlo s mde of o now odorless composition resombling ebony ; n

O(D A remody Insting for many yonrs

gomblontion of substanoes

HAITR GLANDS AN

PRODUCING A PERMANENT ELECTRIC

D FOLLIOCLES, This powor oun always bo tested by

% VOLTAIC CURRENT WHICH ACTS INMEDIATELY UPFON THE

F o Allver oompiss whioh necompanios each Brual.

IT I8 WARRANTED T0O

OURE NERVOUS HEADACHE IN 8 MINUTES!!
CURE BILIOUS HEADACHE IN b MINUTES 1
CURE NEURALGIA IN b MINUTES!
PREVENT FALLING HAIR AND BALDNESS |1
OURE DANDRUFF & DISEASES OF THE BOALP 11
PROMPTLY ARRESTS PREMATURE GRAYNESS!I
MAKES THE HAIR GROW LONG & GLOSSY 11
IMMEDIATELY B00THLS THE WEARY BRAIN I
MONEY _RETURNED IF NOT A8 REPRESENTED,

\
('&IT RARELY FAILS T0 PRODUCE
® A RAPID GROWTH OF HAIR ON

B

BALD HEADS, WHERE THE
GLANDS and FOLLICLES ARE

5 NOT TOTALLY DESTROYED.

‘A Proprietors: The Pall Mall Eleotrie Associne

\C
2

forer from hoadache,’and she finds it o prompt and

infallible remoedy. A. U, Bridgeman,

D.D.” i
218 Fulton Street, New York, August 81, 1830,

“I would Not take $1,000 for my Brush

Irx oould not roplace It.”
Alr, Smith is a gentloman well known in this City

Public Institutions of Now York.

PLINY F. SMITH.
as o Law Publisher, and also as a Director in several

-2 hmnoy(h-TS«wmc Machine Co., New York, August 16,1880,

DR. Gro, A, SeoTr—Dear Sir: Permit me to add the testimony of my wife to that of the many others who
i Shoe Lo for years besn o sufferer from Neuralgia in an

have boen benefited by the use of your Electrio Brust

noute form, but sinoce I obtained for her one of your Brushes, she has experienced entire relief.

her sincere thanks.

HENRY BARTLVTT.

7 _ tlon of London,
Now York Branch: 842+ Brondway.

[From the Mayor of Sn votogn.)

o Aogust 19, 1880, X
0 I cheerfully tostify to the merits of
t Dr. Soott's Bloctrlo Halr Brush,

It oures my hesduclies within o
d fow minutes. 1 am so plensed
Q With it 1 purchnsed nnother
for my wife, It Is an ex-
d oellont Hulr Brush,
woll worth the price,
axide from its cu-
Q rative powors.”
(. JAS, B.
CIAPMAN,

Please necept

Round Lake Camp-Meeting Grounds, Saratoga Co,, N. Y., June 8, 1530,

“ Your Brusah is oertainly s remarkable cure. I am highly pleased with it. Its effect is most wonderful, and you

may be sure I shall recommend it heartily among wy friends, It is also a splendid Hair Brush, well worth the wonoy
Rev. J. D. ROGERS, Superinten dent,

and will last me for yoars,
Mention this Paper.

Remember that this
is NOT a “metallio”
wire brush, but made
of PURE BRISTLES.

We w

Over 7.000 similar Te

A BEAUTIFUL BRUSH

stimondals can be seen at our office.

ill send it, poxtpaid, on receipt of 23 003

LASTINC
« FOR YEARS.

or by Express 0. 0. D. at your expense, with privilege of opening and examining. A
Or request your nearest Druggist or Fancy Store to obtain one for you, FIROM US,

MONEY RETURNED IF NOT AS REPRESENTED.

As s00n as you receive the Brush, if not well satistiod with your bargain, write us, and wo will roturn the money. What can be falrer?

Tblstpn
James of New York, as a guarantes of my good faith,

£= Remittances shionld be made payable to

They can be made {n checks, drafts, post 0fico orders, Or ourrency.

GEO, A, SCOTT, 8424 Broadway, New York.

ser will not knowingly publish any humbug, nod I have placsl o Brash in the hands of Mayor Cooper und Postmuster

Agents wanted in every town.
Inclose 10 cents for rogistration, and we guarantee safe delivery of Brush,

MACGHINISTS' TOCLS.
Lathes, Planers, Drills,
Gear Cntters, Shaping Machines,
AND SPECIAL MACHINERY.

COULD & EBERHARDT,
NEWARK, N. J.

Valuable Water Front

ON EAST RIVER.

Between Eighth and Twenty-third Sts.,

For Sale!

Eaitable for iron works or manufacturers, where large
water facilities are required. About 50 lots, inc uding
land under water.

CHAS. S, BROWN, 77 Liberty St., N. V. | =

WANTED. A STEAM ENGINE,
new or 2d-hand. with or without boiler, sbout one horse
power, Box 3, Mindoro, La Crosse Wia.

NOMOREUSEFOR ILONMACHINERY

line Lubricst Compound. manuf’d by HOLLAND
TUOM}’!":N. era? Y. Avocids hot uun(x:::'l-'.ﬁp-
. waste. Send for catalogue of Grease and Cujs

or 1l kinds of machinery, PO EMeaRE o |

ATERT FOR BALE-ENTIRE RIGHT OF A
puble-Hend Windmill. Price $50 cash.
OSCAR BAIRD, Vienna X Rouds, Ohlo.

WANTED. - PRACTICAL \l.\('lllsl:l‘.
Draughtsman, and Dex *f. Address, stating experi-
ence and salary expecte . C., Box 773, New York

2. Perfumed Motto, Moss- Rose, Violet, Ji.
ards name oo, 10c. Cuard Mids, Northford, Ct.

O Liborty,

PUMP.

THE
STUDENT'S ILLUSTRATED GUIDE
>

Practical ﬁraughting.

A Series of Practical Instructions for Machinists, Me-
chanics, Apprentices, und Students at Engineering
Establishments and Technioal Institutes.

By T. P. PEMBERTON.
Sent frea by mall on receipt of price, $1.00,
Address
T. P, PEMBERTON, 35 Dey St., New York.

e A e
- OrEy pESENIT I UN @
HTEEL WIRE e ST SPRNGS.

" WANTED, A GOOD RELIABLE
person, with the best of references, 0 seécure forelgn
putents for a combined

SULKY LOAD SCRAPER AND PLOW.

Good terms will be given.
Address G, 8, A, Box 773, New York.

ALL J. FRITUH, e
Dayton, O,, Dealer In Scroll Saws, Wood, Design, and
Amateur Supplles. Send for catalogue.

% AND ICE HOUSES —~HOW 10 MA|
» ponds; amount of foe required, ete, and full direc-
tions for bullding lee-house, with {llustrated ptan. Con-
tuned in SCIENTIFIO AMERICAN SUPFLEMEST, No. 55.
"nvin 10 conts.  To be had at this office and of all aews-
calors, -

PORTER MANUF'G CO.

The New
Foonomizer,
the only Agri-
oultural “N-
kine with Re-
7 turn Flue
Boller in use,
Hond for cir-
cular to
Pourri Mra.
Co., Limited,

B iy “yracose N.Y. * <
G (7 YOUNG, Gen. Agt,. £ Cortland St., New York.

ICE-BOATS — THEIR CONSTRUCTION
m..n management.  With working drawings, d¢talls and
directions in full. Four engravings. showing mode of
oonstruction. Views of tho two fastest i¢ o-sulling Loats
used on the Hudson river in winter, By H, A, Horsfall
ME  Contained in SCIENTIVIC AMENIOAN SCPPLY-
MEXTY, 1. The ssuns number also contalns the rules and
regulntions for the formation of lce-bost clubs, the salle

—_—

$ECONOMIC

New York Warchouse

Owners,
powerfal,
rin the

stal for clroular
most sensitive, and only

perf

world, Address The Allen Governor Co,, Boston, Mass, |

ng and mansgement of loo-bonts.  Price 10 cen

"he “SWEETLAND CHUCK.”

Universal, Indopendent, and Ecoen-

tric.  Unox-

oellod for

Aocurnoy,

trongth, Da- %

mpliity. and &

Bimplicity of

construotion.

BWEETLAND
& Co

I3 Union St.,

Now Haven,
Conn

TOOPE’'S PATENT

FELT and ASBESTOS.

Non-Conducting, Removable Covering,

| for Hot or Cold Surfaces. Easily applied by any one.
Samples free. Toope's Patent Grate Bar, best and
| cheapest in the world.

CHARLES TOOPE, Mfg. Agt.,
363§nst 78Sth Street, New York.

HOULDING
“MACHINES

FOR

Foundry Use.

33 peret.savedin labor.
Manufactured by

—2—4%.  REYNOLDS & CO.,

P, 0. BOX 1169, NEW HAVEN, CONN.

!

. . S o -

ARITHMETIC BY MACHINERY.
Agents wanted to sell our Adding Machine (patent
applied for) to bookkeopers, merchants. farmers, schol-
ars, ete., ote Guamnteed sccumte. simple, and rapid.
Digls and gears sre of bronzed metal and cannot get out
of order, Sells 1t sight, and big profts. Sample and

terms by mall, 3L UNDERWOOD & CO.,
Box D 21, Grand Raplids, Mich.

ICE-HOUSE AND COLD ROOM.—BY R
G. Hatfield. With directions for cunstruction. Four
engravings. Contained In SCIENTIFIO AMERICAN SUP-
PLEMENT, 39,  'rice W eents, To be had at this ofice
and of all newadcalors.

cOE BRASS MFG g ~3i-
¥ WOLCOTTVILLE CONN. {WIRE’
C O PPE R MATERIALS FOR METALLIC

AT Y

GRASS
A L+ ]

IN SHEETS, "MUNITion A SPEC

< 3 e
5_0 Athographed Chromo 0?‘1'4-. no 2 uméf’&

Name in funey type. Coxy.CARDCO, Nort

S“Nolson’s Family Exnense Book,”
and \'klunhlu Information for Eversbode. Good forone
! puges ruled with n printed heading. Contalning
fcles of dally consurmnption. You oan see at n
glance how much your dally, weekly, or monthly e
are: 33 pages of practical formulas, useful to Farmer,
!h-rlhnn;_'. nn-ll 3..-rrl.|£1|| l|:n-|ml In ¢loth. Price
conta or salo by raksellers, and THE NELSON
'l'l‘:lll,l?‘lll.\'(l CO., Livooia Sta., N, Y. Postage Stamps
aken,

Adrortissments,

Inside Puge, each fnsertlon « « « 25 conts o Hoe,
Boele Pages enche busortion « « « SO0 0 Hne,
(About elght words to s Hine,)

Fngravings may head advertivements at the same vils
per Line, by measurement, ay the letler press L il ver
Lisements st be veodived of gublication gffice ax early
ax T'lvreday morning (o appear in e ol frpve

CET THE BEST AND UnEeAPEST.
Ay

AL AL AL AL AN 4

1_. e TRADE G0 FENIN (D MARK, o

Silver Finish.

v‘ \h"‘-"!rﬂﬂiizt“""7?0'0'!'5‘""{‘»'.&'l !
QL e J. AL FAY & CO F I AL
J. A. FAY & CO.,
(Cinoinnati, Ohlo, U, 8. A :
Exclusive Agents and Trnparters for the United Btatew, of the
CELERPRATION

PERIN BAND SAW BLADES,

Warrantod supestorto all othevs bngruality, fin-
ovendformity of temper, vl generval davos
ity Vi Feridn Soon twents three 1innry snws.

MACHIN'SES AND STEAM FITTERN.
Weo manufnctore &8 DoublesActing Stenm Jot Pump.
Bloyntes water 70 feet with 46 1 stenm, It I the best
and most econcmical In use. Boltable for Locomotives,
Mills, ote. Weoe want ngents in all parts of the country.
Write for eircular to J. B, SHERRIFE, SON & CO.,
Pittsburgh, Pu., ownors of " Coll"' Patents.

CATALOCUES FREE TO ANY ADDRESS

CRTRNEI AR, 205N N\
WANTED PARTNER,

With from twenty-five to fifty thousand dollars, In the
manufacture and sale of the Improved United States
Beales, Stock, Grain, Wagon, Hallrond Truck nnd others.
They have been mapufactured anbout dve years, tnkiog
the lead In every loeality whero they have been intro-
duced. The business is well established and protected
by patents, and requires more capitnl. Heferences:
Litchfield Car and Maching Co,, Litehtie'd, IlI. (former
manufacturers of the scale), orany of the bunks of this
(.‘ltJ’. or Shelbyville, IIL. 8. J, AUSTIN, Terre Haute,
Ind. (Patentee of the Improved United States Scale).

CAVEATS, COPYRIG LABEL
REGISTRATION, E.C,

Mesgrs. Munn & Co., in connection with the publica-
tion of the SCIEXNTIFIC AMERICAN, continne Lo examine
Improvements and tc act as Solicitors of Patents for
Inventors.

In this line of business they have bad ovER THIRTY
YEARS’ EXPERIENCE, and now have unegualed racilities
for the Preparation of Patent Dmawings, Specifications,
and the Prosecation of Applications for Patents in the
United States 4'umdn_nnq-‘on-mn Countries. Messrs,

| Munn & Co. also attend to the preparation of Caveats,

Registration of Labels, Copyrights for Books, Labels,
Reissues. Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and prompiness, on very moderte
term.

We send, free of charge, on application, a vamphlet
containing further information about Patents, and how
to procure them; directions concerning Labels, Copy-
righte, Designs, Patents. Appeals, Relssues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, ete,

Foreign Patents.—We also vend, free of charge, &
Synopsis of Forelgi Patent Laws. showing the costand
wethod of #ecuring patents in all the principal coun-
tries of the world, American inventors should bear in
mind that, as & general rule, any invention that §s vaio.
able to the patentee, in this country is worth equally as
much in England and some other forvign countries.
Five patents—embracing Canadian Euoglish, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUSDRED AND FUPTY MiLiLtoss of the most intelligent
people in the world, The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as ensily ax at
home. The expeiso to apply for an English patent is
$75; German, §100; French, $100; Belgian, $100; Cana-
dian, $30. )

Copies of Patents.—Persons desiring any patent
fesued from 1836 to November 20, 1866, can be supplied
with official coples at reazonable cost, the price de-
pending upon the extent of drawings and length of
specifications

Any patent issued since November 20, 1866, at which
time the Patent Ofice commenced printing the dmw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent wsned siuce 1836
wil. be furnished for $1.

When onlering copies, please to remit for the samo
as above. and state name of patentee, title of Inven.
tion, and date of patent,

A pamphlot contalning full directions for obtaining
United Stutos patents, sont free. A handsomely bound
Refercuice Book. gilt edges, containg 140 pages and

yany engravings and tables important to every pats
entee and mechanie, and i & useful handbook of refer-
ence for everyhody.  Price 25 conts, malled freo.

Addrass
MUNN & CO,,
Publishors SULENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE~Corner of 1 and TIA Streets,

Washington 0. (.

Hlustratod olrenlinr,

THE PERFECTED STYLOCRAFIC.

The most convenlent and economical outht for writing. Pen, Pencll, nod Inkstand in one, Can
mall, and exchanged or roturned If not sulted. For full description of yacous sty es, seod two cent stamwp for

o ordered by

READERS' AND WRITEKS' ECONOMY CO.,

25-33 Fronklin Street, Boston; 4 Boud Streor, New York; 85 Madison Street, Chicage,
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Scientific Amervican,

13

Two New and Important Hooks.

SOAP AND CANDLES,
STARCH, DEXTHlNE E, and GLUCOSE,

A nlu ﬁlﬁu n m&d‘ g'\-dlu. vmh
S Dﬁl\m 3 fine Tapa: 8'0. hlm:- '

mwm be received at $6.00 per copy, pay-

T Iso on the Ma
RO R o

.&.ﬁ.ﬁ."ﬂ%m.ﬁ i

mw.u-lnmuun copy, pay~ |
Y CAREY BAl‘l‘lD & CO.,
porters,

R e
DO YOUR OWN PRINTING

Omaooonyluoum cummd '
. HOOVEB, Phila., Pa.
INVITATION

To Participato la the General German

Patent and Trade Mark Exhibition

IN FRANKFORT-ON-THE-MALN, 1881,

To Patent Ide riginators, nnd Invento!
T the
R R AT

PATENT AND TRADE MARK EXHIBITION,

which will take place In in th
course of the next year, s hereby "
yefer to the im

n is DOCORsArY to advan-
AR bih i watscaosnte of the aleads Sumer
ous ':t'll give an excellent o ’hl over

hat |

the

roucpa It is & matter o otu-m t
tis vcr‘ dimoult for lho inventor and patent b to
re-p o uuu-rln benefit out ox lnvcnuonn. 'hlcb ;

-n«f uwndve cxpou-

ut ll.w r lmnbl

and Trade Mark Exhibition will Mm.lr
as far as ble a realization, by the laventor, of
-ut:.usdcnn do this the more so,
as Frankfort-on-the-Main, betn;nll--le inthe center
ofﬁmnx In visited ev E' thousnnds of
natives an fonl ners, nnd s evldey o more sult-

uble place for such an exhibition than any other elty,

A guaranty fund of more than 550,000 mnrk- Mmun\n
the exhibition with r ot to the i | part.
plaoo for the oxhibition, a tract of lund next to the P-l-
mon,; n and situnte in the most beautiful part of
Fma has been acquired. Steam, Gas, aod
W ulcr l'owrr mr the working of their patent objects,
will bo supplied ¢ exhibitors ut a moderate ¢ h‘:ﬁ:
A (‘o—mlllee of Sales will underulo th |
pection, the sale of rant- |
nl |lecnm or eventually the ented
:—fwu. for those exhibitors who cannot attend person-

'{ho numerous applications already recelved roguire
tho erection of very extensive bulldings, the completion
of which can no longer be delayed. The finnl term for
the reception of applications therefore been tixed

on tho E
31st of Junuary, 1881,

Forms of application may be obtalned, free of charge,
of the Bureau der Amulellnnl. 'llundelnknm-
mer, Neue Boerse, N 0.

Frankfort-on-1 e-\lnln. 1st of October, 1sao.

DER AUSSTELLUNGS-YORSTAND:
8. Sehiele. 1. Blumenthal. A. Bolongaro Crevenua.

pp, aod Lecture, 10 Cta.

MAGICAL
Double -l-‘o R G‘ml nd I.Ohc“.h.
THEOQ. J. HARBACH, 809 FILBER ; 8T., PHILA,, PA,

THE AUTOGRAPHIC PRESS.

(FATENT APPLIED FOR.)

The best and only durable copying machine.

Produces thousands of indelible coples of writings or
drawings from one origioal ; metal impression plates last-
Ing many years, lm(-xcumns may remaln for years or be
removed ip & moment. No gelatine pad or aniline ink.
No washing or wrarlnf out. Not affected by weather,
and can be used in all climates, Thousands now in use
in Europe. Indorsed by the officials of the Germun
Empire as the very best apparatus made. Send for de-
scriptive price list, specimens, and testimonials,

Manufactured exciusively by

THE COPYGRAM COMPANY,
102 & 104 Dannpe St., New York.

=7~ Capitalists, T.\ke \otlce. &

A few thousand dollars will secure entire confrol of EY
production (already established). Germany only com-
petitor. Reasons, testimonials, references, and prompt
answers by addressiog
“Exceptioun] Business Opportunity,”

Carlisle, Pa.

FOR PAPERMILLS, BOOK-
BINDERS, WOOD WORKING

MACHNIS TS PiPt_ ‘17'[?5
BUCKEMITES W Luwn ]

TATLOR STIL l‘ 8¢0."
RUSELIVILLE WARK DA CO.NJ

50‘ HRROMOS, name In new type, 10c. by mall
8 Agts, Samples, o, U R CARD CO Northford ¢
A WEE) §1¢a day at home easliy | ade. Costly
Outnt fn Address Tuoe & Co,, Augusta Me

MACHINIST

shop. Must under-

“’\\'I‘IZI) \ PRAC m AL
s forem of

chine and wood

Sand the use of & and wood-working tools; also, the
mansgement of K Botlers, and Slesm. A Perms-
¢ u - \
‘ 7“ BOX 2104, Boston 1.0

SUIENTIF] \MERICAN SUPPLE
MENT i o be £ the BOLENTIFN
¥ hadd 8t this oftice for
f nowsdenlers in all parts of

¥ou SANTED . Y THE SOUTHAVA KK
: M o Ihtindelphia, & num

'+
o rk

INVALID ROLLING CHAIR.

nl Cl ININ("

L \
OLoNG UNALIL CO., New Maven, CUonn.

MACHINEKNWES f‘j E 4

o MODEL WORKING 144
TOY ENCINES AND FICURES.

Wo sond Englne, Figures, Palloys, Belt, eto,, all

"'lllrh‘h' AN par eut, nod in workiog order, by mall
fur #LUN), llur complote luluh»uu-- W pages, 0
Mustrations. by mall, 1, Caty .lngun No, Ib, for

18051, 070 asCrations, by mall, So.
PECK & »NYDER,
121 uml 120 Noswnn S, New York,

AUTOMATIC CORNET.

The Latest and Greatest Musical Wonder.

The Fhooegraphie Cormet bs tha latest luve ....l.n.- mmal * neilon of
M Lt ruirut e almnel moarve
slanply tutming the Hithe erank o
\.-‘lu'lu Roe
with the

A little atrip of p»
A4 then alonyply turvl .
Iy tielulious manncr. Belections of chalee muske actompeny sach ' o Any §
play this busteume it ; the musie 1s very pleasiog s new tunes ean be cally ohiained, u.| .
snushoal Instrument 1o the wurld can e tore gennine sntertalnment, sy huma or In gore
than thae Automatie Cornet,
ner I‘ll will surptise avery one,
4 ehonized Ulmmings, They are ane
npvv-o 10 any adidress Gor 818§ Ay mail, rnn-.l (3,080, Kuira 1unee ars naw
he Mass. Orgon Co., 45 Wn-hlnnlun St Boston, Mass.

w* WALLACE DIAMOND CARBONS«FELECTRIC LIGHTS

MAN'F'D.FOR THE ELECTRICAL SUPPLY CO.,109 LIBERTY STREET,NEW YORK.

'ROCK BREAKERS & ORE CRUSHERS.

and sent b

(THE “BLAKE" sTYLW)
This machine has for lwenlg {nu stood the TEST, and found Lo be the best one made for
ttle substances, such as ONES, QUANTZ, EMERY, ote., ole,

breaking all kinds of hard snd
Mr, 8. L. Marsden, for the
machine, superintends Its mana
FARREL FoUNDRY A\ll MACHINE CO,, Manufrs,, Ansonin, Conn,

RUBBER BACK SQ!IARE PACKING.

BEST IN wonrLn,
For Packing the Piston Rods and Valve Stems of Steamw Euglines and Pamps.

B ropresents that mrt of the packing which, when in use, Is In contact with the Plston Rod

A tho elastic back, which keeps the part i against the rod with sufficlent pressure to be steam-tight, and yet
croates but little friction,

This Packing Is made in lengths of about 20 feet, and of all sizes from ¥ to 2 inches square.

JOHUN H. CHEEVER, Treas. NEW YORK BELTING & PACKING €0, 51 & 3 Purk Row, New York.

Forster’s Ruck & Ore Breaker and Gumhmed Crosher and Pulvenzer

The simplest machine cver deviyed for the purpose,

Parties who have used it constantly for six years tostify that it will do double tho work
of any other Orusher, with one-third the Power, and onc-half the expense for Kesping in
repalr. The smaller sizes can be run wll.h Horse Power,

Address TOTTEN & C0., l‘iu-buruh. Fa.

SNOW'S BEST

Water Wheel
Governor,

MANUFACTURED BY
COHOES IRON FOUNDREY
AND MACHINE CO..
COHOES, . Y.

bURFACE FILE HOLDLR\

By thelr use a crooked flle may be utilized as woll ns &
stright one, and both are made to do better execution in
nllmr broad surfaces than bas hitherto been possible.

4 hnhh files 12 to I in, Jlong. Price 75¢. each.
* Mtolsin. Price §1.00 each.

m twenty years connected with the manufacture of this

UNIVERSAL GRINDER.

These Grinders conslst of a series of disks with bevel-
ed edges locked togother on a shaft. They revolve to-
wards vach other ot different rates of speed. They com-
bing strength and dumhlllty. No friction; hence no
heat, They will grind il kinds of Grain, also Quartz
Rocks, Ores, Gypsum, llrlm«tono Shavings, Shells,
Brick Clay, Cork, Rubler, Bone, Oil Cake, Flax Seed.
Cotton Seed, anil any number of nruclc-- In use by
munufmcturers and farmers. These Grindérs are dis-
osed of on reasonnble terms. Send for lllustrated

‘ntalogue with terms, NEWELL & CHAPIN, foot of
Waost Street, New York.

SEND FOR THE

ST BAND SAW BLADE

ﬁﬂ:e market to LONDON, BERRY & Onrox, Phila., Pa.

- -

pa HNR °
m g :E: ey } 3 -lln by the trade genemally. Manufactured only
| WO .= g,-—- © 3£ | by the NICHOLSON FILE CO., Providence, R. I
s B — | R i e — =
e — A Eée 43: a week in your own town. Terms and £ outfit
Sr— £~ 223 free. Add H.H & Co., Portl \l
~._£’q_r£ =§‘= ddress ALLETT Co, nr,.;nd e.
Az 2ES 2°a
8 - =5% £2% D Y .
3 o - I'Kl’\%'ﬂ,h
pusd fe it 0 nmﬁwnPrmmlp.’i
o e -2 B 3 \\.U u.urN ) lu:u sizes for larger wark, iw
! {-w_,_. Su5 ;,“:; silzans
1 E h‘ ’. = X ‘-.
; = — S g

N30 10 81, 000. : lo 32 ‘lup-.
Planos 8123 up. Paper free. A ddras

ORGANS Dauniel ¥, Beatry, Washington, N J

GREAT IMPROVEMENTS
Recently made in

The George Place Machinery Agency

YVinchlinery of Every Descy |(l|°ll.
121 Chambers und 18 Reade Stroots, Yor
'."' » worth 85 free.

$5 10 $20

per day at home. Sam

\uldn--“’h-m« .t Co., lurlllml )lt CRUSHING AND GRlND'NG
s Y >
JOFIN R WHITLEY & CO.F . nm’ ,.”‘“ ORES, “"“_. PHOS
European Representatives of American Houses, with CR. und C “' “" A LS, “ =
First-class Agentsin the principal lmllu-ln|ul Mul'urllcul- m. “' \l('!’l te wrind Q‘ RTZ. o cam-
t 1 rs and cities In Europe, ondon, ¥ Poultry, -
}I"m ‘;‘nrh ~‘}.‘ m‘- \'."n'n)l- nlxl'r I'I'vnn-“:m I-llvl-lu'.ulnn, ress, for new clrenlar,

BAUGH & SONS, Philadelphia, Pa.

"RELIABLE’

J IC‘ W. & Co. purchase Paris goods on commission at
shippors’ discounts

CENTENNIAL AND PARIN MEDALS,
Mason’s Friction Clutehes and Elevators,
*“New and Improved 'attorns
VOLNEY W.MASON & OO, Providence,

R

equaled for effic ur\.-nn,-n.l-
- - Tem ty, and durability. Frices fromn
p.\ rlu.\ l 3N for 10 H, I, to 80 for W

I P, All complete, with Gove
urnor, Pump, and Heater

SisC0 &
llnldnlu-\nllu. N. Y.

OLD ROLLED
SHAFTING.

Address, for atronlar,
IEALD,

The fact that this shafting has 33 por cenl, groater T“E B'ansT T“I"a \ |.r _‘.:‘:""*""j:.‘
strength, a gner Aniah, and x~lv:-:(--.auu than any 00.. 111 Nasseu St. Now York
other In us » it undoubtedly the nu omion
.“..'[ nixe b .'f';-n“v ":'.“:.‘.‘;‘r.!"r:.‘\-.:.’ Pullays. Hanaers. Juss tesund, TRAUFWINES CIVIL ENGINEKI'S

to., of 1he most approved styles. Price st m siled on o POCKET HOOK, illustratod with @0 ongriaviogs
kot et £ - TONES & LAUGULD from original designs ».\ulunm‘lh..u.uml Hovised
ey Uy l":l| vot, 30 and 3 Avenuos, Pittstnrng i"a. and Correatod. 1ma, Wl pagos. CTack, gt odge, Prioe

Py 0 & Canal Stroet, Uhicaso. 1} . Malled on roovipt of price, K, Claxton & Co., Phila,
W tocks of this shafting In store r snle by
)Ill?‘ ID\\\\}II/I 0, Muss '
Geo. Place Machinery Aguncy, 131 Chambers 88, N, ¥ \a[s "B\' a P“
! ’ Wy N, Jiu,
orks Le
T E L E P H o N .‘,‘HI"‘ “l ll:AIl A Full sssortment in store for humoediate delivory

Horoexn & Co., Mallot Creek, Ohilo, SELLERS & 0,

= !
Lanedon Mitre Box Co,
MILLERS FALLS,

VA NS,

Langdon and New

Send for cironlar, Iﬂﬂﬂ"-’i’! “Hlf B!l

CIGAR BOX LUMBER.

SPRCIAL PRICES to all parties ordoring
220,000 ¥EET

.l Ilnu.m e u.l‘ulc Manufncturers of the cele
d perfoctly » th and thoroughly seasonod

CUT AND °RESS DRIED LUMBER,

Clreulars free.

Wi,
7

P Liberty Street, Now York,

The attention of \vv hiteota, Kngincers. and Ruilders
I» cnlled] to the groat A

- offer to all manufscturers extra in is in o In prices of .rnu bt
o ar fax Cedar Boards and Ve rlar STRUCTE RAL 1RO .
ceamore.. Buit ”“, and Mahogsn in Fane I 1 Dollaved that were » fully --.u- of the small
i» and Hrosh ok. Our Cedar Venoers applied @ Afference In oost which @ oxists betwoon tron andg
1ronlar, Is s»-hxnl-l(- d 1o imitation Cedar ¥ Full wood, the former, in many oases. would be adopted
Hine Forelgn and Domestis wodds In Logs, Fiank, Hoards theroby saying tsavranes and avolding all risk Of Intey
and Venoers. Send for Cat slogue and Priow List rupdion t ..u...n.....- sty of fire. Book of de.
¥ W, HEAD & 0O, talled In uation furnishud o Architects, Kogineors,
: 150 to 200 Lewlis Streel, Now Yeork. and e o D applicative

|

Roots' New IroN Bmwsn.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F.M. ROOTS, Manuf'rs,
CONKERSVILLE, IND.

S. 5. TOWNSEND, Gen. Agt, | § BOrsinal*be | o
WM, COOKE, Selling Agh,, 6 Cortiandt Street,  ( YORK.

JAS. BEGGS & CO., Selling Agts., B Dey Street,
L®~SEND FOR PRICED CATALOGUE.

Steel Castings

From M to 1500 Ih, welght, true Lo pattern, of unequaled
lr-vn;‘((h toughness, and durabihty, 15000 Crank =hafts
and 100 Gear Wheels of this steel now rooning prove
its superiority over other Steel Castings. Send for
. Arcular aoxd price list,
TASTIR BTEEL C AsTixGs Co., 85 Librsry St., l'hlh.l’n..

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent W ood W arking Machinery of every descrip-
tion. Facllities unsurpassed. Shop formerly occupled
by R Ballk Co., Womtrr mua. Send for Catalogue,

ROOFINC.

For steep or fat roofs. \ppllu-cl by ordinary workmon
ot one-third the cost of tin,  Circulars and samplos free.
Agents Wanted., T.NEW., 3 John Street, Now York

HUB MACHINFRY —HUB TURNING, HUB MORTIS-
ing, and Hub Boring Machines. Send for price list and
circulars, DAVID JENKINS, Sheboygan, Wis,

Agents Wanted
Sells rapidly

8. !I SrEXORR,
. CEASHBOQuya i
Particulars free. Bo-ton. Muss,

THE HOLLY Q=

o

HE CATION €9 LIMT
vSTEM OF STEAM HEC e TN.Y.
y rsn-cxm: AN VILLAGES MOLLY ""l .,'LO‘:KPO.R. aea

Superior Wood Working Machinery, principally for Cabl-
inet, Piano, and Piano Actlon Makers. Shafting, Pulleys,
and Hangers. 1. Prsibil, 4l to U5 W, deh st. Sew York

LARGE

OR SALE- MACHINE SHOP, W lTﬂ
- \lachlncry. Tools, Engine, ete., ready for running.
lnq ro of A. M U\\I»TT & CO., Bucyrus, Ohlo

SAFETY HOISTING

O T l S : Machinery.

OTIS BROS, & CO., No. 35 Bnndlnt New York.

o WORKING Mac
<0 WORKING Tog

CHINERY :

Al KyNO5

Woo

,,‘ SPECIAL TOOLS. S50
H.B. SMITH MACHINE 2 i

SMITHVILLE BUR.CO.N.J,
_ CI/IRCULARS FREL,

Agents’ profit per week, Will prove
it or forfeit 8S300.00. Outft and Sam-
sles worth $600 free, Address

& CO., 10 Barclay Street. New York

“The 1876 Injector.’_’

$55.6

E G. RIDEOU

Stmple, Durable, and Rel A‘ le Hequires no special
valves., Send for Riustrated elreular
WM. =} l LERS & CO., Pulin,

STEAM PUMPS.

THE NORWALK I1RON WORKS (0.,
SOUTH NORWALK, CONN.

RATHEN
g S N

Rl )
EL-!“

W00D WORKING

Maolinory, Cvlebrated * Schonek " Planors nod Mutohs
Orn, SO EEL fooring, 45,000 f1, anrfacing perdny, Re--aw-
e, Moulders, Tenoners, Soroll Saws, ete. 3, Schenek,
Successor to Jno. B Schonok's Sons, Matteawan, N, \

SPARE THE CROTON AND SAVE THE CONT.

Driven or Tube Wells

farnishod o lnege consumors of Croton snd RIdgewoo)
Witor, WM, DDANDREWS & HILH 25 hroadway,
Whoeontral the patent forcrsen’™ A merienn Deiyen Woll,

Leffel Water Wheels,

With recent improvemeits.
Prices Groatly Roduced.
8000 in successiul aperation.
FRNE NEW PAMPELET FOR UM,
Sent free to those interested

James Leffol & Co,
Springhield, O
10 Liberty Se., N, Y. Ciy,

PLAVSN! PLAYS! ” ~ 4

? l'.-r n.‘n'.n--‘ II Tubes, for \m:n\nr\ ’ A g
perance Plays. 'rawing Room Pla l’

opian Mars Guide Books, n‘«lrl’-t"nnmu.:l:t’:\

lsanx Lights Mugr oslum l ahis, lu-l--lml .'Ivr D‘!‘C

c“uu‘. II‘;- rlnm ;l ‘woee p“luu y‘n an
orks, 'L} ! <)

Prices ln-lumv:‘:.‘r‘ W‘“ﬁ:‘:“#ﬂ:‘(“”d .

sent free contaluing lu;llokmwﬂul

SAMUEL PR S SOX, SO K ) mxnl‘w\.




14

summmms

Tnside Prge, cnch Insertion « - < 73 conta n line.
Buek Page, each insertion « « « 1,00 « line.
(About elght words to s Hoe)

Engrar ngs may Mead odvertisoments al the woene rate
fir line, By nedrwroment, an the leller prvse,  Adver-

s

Lsernents maet b reevited af paddioation m o carly | §

ar T hwrwiay monllug fo apywar in next

SCROLL SAWYER.

This three-Shell tmokot Design, slee
BT and over A0 ministure designs for
Seroll Suwing. sont peost-pald oh recelpt
B\ Of 10 cta.. and the namos And addreeses in
full of twy active scroll sawyers.  Price
3 of pattem b . 1h ots send twh
stamps for I Untalogte of seroll saw |
goods, 1 ofer indaoenrents te purchasers |
made by po other otse  Labersd dis
Mhh to the trad lr
saw advert sement.

O ‘. II l‘ﬂ\l.l R"\ s Hartforn., Conn,

Mill Stones and Corn Mills.

We make ftarr Millstones. Portable Mills, Smut Ma.
chines, | nekors. Mill Pleks, * ater Wheets. Pullers, and
Geoaring spacially adapted 1o Floar Milis sand for
ealalogue

J. T.NOYE & SONS,

Baflinde, N. Y.

NEW YORK HBEL TING AND PAC l\l\(.-

«\CAR& WAGON SPRINGS

" Made by our procosses uro thoroughly efficlent
and practically Indestruotinde

T3S PARK ROW, NEW \UIU\.

U

d

iif 3

Pond's Tools,‘

Enzine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

COLU 'll“ A BICYCLE. |

The Bleyole has proved itself to be a

wwmanent, practical road vehlele, 'md
ber o dally use is mapidiy in-

Professiona]l and  business |

vkors niter honlth or pleasure,

1 Desring witnoess Lo its merits,

cent stump for entalogue with

» st and fall information !

THE POPE WG ll'..
8 Sumner Strect, Boston, Mass,

r\nn'.uL L(I\-‘

PATENT

w ground by 41',‘1 mills, \
l.h 1.1- ¢ Blecking, ote.

JAMES BOGAR-
New York

THOMSON,

Also for
ll\“\ W
DUS, corner of White and Elm Sts.,

SUOCERsOr 15

PERIEINS'

High Pressure Engine and Boiler, Ec.

On returning to Fogland, 1 have arranged with Mr. |
Jumes L. How ) d. Conn,, 1o repre- '
sont the interest et Perkins' Englne Company,
Limited. of London. In this country.  All communi |
catlony addressed to him on this subjoct will recwive |
sttention GRO, DEANE, Sccretary

Toe Mruxise' K Laviren,
SEND FOR

UPRIGHT DRILLS dtis
H.BICKFORD GrernrnatiQ

ERICSSON'S NEW MOTOR.
ERICSSON’'S

New Galoric Pumping Bnging

yor
DWELLINGS AND COUNTRY SEATS.
Suzmplest cheapest, and most economical pumping engine

for domestic I’ wes, Any servant girl a.u operste.
Absolutely ﬂend for cirenlars Pt l

DELAMATER IRON W'ORKS

C. H. DELAMATER & (0., Proprictors,
No. 10 Cortlandt Street, New York, N. Y.

SHEFARD'S CELEBRATED
$30l Secew Catlinz Fool Lathe,

Foot and Power Lathes, Drill Presses,

Serulls, Cirenler and Band Saws, Saw

Attachiments, ( hucks, Mandrels, Twist

Drills, Dogs. Calipers. oic. “end for

eatalogue of outlits for amateurs oc |

artissns,

n. I.. SHEFARD & CO.,

L &3, B3, & B0 West Front Street,
Lluclnnnu. Ohie.

GINE CO,,

~

MACHINISTS' TOOLS.!

NEW AXD IMPROVED PATTERNS,
Send fur pew lilostrated extalogue.

Lathes, Plavers, Drills, &ec.
NEW HAVEN MANUFACTU RING CO,,
New llaven, Conn.

TELEPHONE:’&:’ML‘% '“””"

B-JO‘L" BRO. CINCINNA 0

waolms

ASBESTOS

LIQUID PAINTS, ROOFINC
Steam Pipe & Boler Coverngs. St
", g,,q‘”s..:-;':,- rt,‘K !

H.W.JOHNS MF C CO. & lmnmi.l. 1.
“ ANTIED,

A thoroughily prient and experies tan (o take
ebarge of a fou -rnp" 8 Jl wen “ng engine
apd yeneral work. Addr A& Co, Box 73 New York,
FOUR SIDED MOULDER, WITH OoUT
side bearing. We masufacture § dizos of these moulders

d Flaners

LEYI HOUSTON, Montgasery. Ia

The BELMONTYL

Prevent= l!u-' ’Y-nl-l. i
Uhriery 114
Mar with ¢ i) Tey 1 - X
oy . Highest . L 1D conste
3 o s 6

ll'l

\ln\l\ll M0 tn

150 l ront Sireet, New Y ork.

‘Emsnv Wlllll.s and GRINDING MACHINES.
NU THE TANITE CO. |

;m‘utmt ;\mmmn

[JanuaAry 1, 1881.

=

Pa.

Ordors may be directed to us st any of the following mddresses, nt ench o
which wo onrry s stock

Stroudsburg, Monroe County,

San Freapolseo, 2and { Californis St

1 Doy Mrest
New York, 1 Doy N l'hllnul"l ohed i, || \.,,n. Mixth Street
»

/i e, M and 14 Lake 8t
‘ e “‘q‘.’(-. ,l:'"\'--nh Thirg =t
o J h Becund 8Bt

"

3 uun 4 ¥Vront 5t

1. Kuwe ¥ Bl Androws Bt

orn Visdoot, K, ¢

Liserpool, Bug. 2 Th
Dale B

Syduey, Moo W, 1P S

Femple, |

I Union St

New ﬂc le nu- x

of send (o

any rina

and sample We have the larges!

ablishment in the wovld, and (he best

: B & b : . . ny B8
Jacilities jfor doing work of the best quanty, quickly

and cheap
co
New

PHOTO-ENGRAVING
67 & 69 Park Place

" mf-vr ( on-umpllnn. Asthmn,
w .BEMATMEI Bronchitis, Cntarrh, l),.—
llh

ey Del \«ur gin, Hhcumntivm,

nll (‘I.yu-m and Nereows [
Ts DIRECTLY upon lh ®TY al nervous and organio centres,
ru'u a natural process of revitalisarion

CTED REMARKABLE CURES. which are

ﬁummm wi«o-tmmm Toba: 3. Keste. Sislice of

Rt Rey
n..lun ?n.nlY Relley, T. 8. Arthur, and others, who

lmn-m..i .v\d to \Lv 0 W Fefer by permision,

s STRONGL¢ SED : “ We have the most unequivoeal
testimony 1o its © umlm |~m-r frowm many’ persons « 1‘11 #h charscter
and inte ll?.'rncr i evan Oherver. ~The cures which have beens ob-
~tained by this naw treatmont seem o

re Hko miracies than cases of natural
healing. " —Arthur's Home Mogasine, “ There i« no doubt as to the wenuine-
ness and positive reso of this treatment "—Baston Jourmal of Commerre,
THE ox 60‘“ HOME TREATMENT coutaing two months' supply,
tn.lmluuf np['-qrﬂl\ll and ful) directions for use.
SENT FR 'ullw on umpmnnl Oxyeen, giving the history of this new
discovery and a nm hvon most remarkable cures, Writo for it Addross

WATCHMAN'S IM.

ADMINISTERED BY INHALATION. 1100 and ﬁi.‘&‘r‘."é%‘(..“p?.n.a.'n‘pmn. Pa.
H A RT FO R D proved Time l)-(m--r.

STEAM BOILER SOOI ...'.":';?.:'::‘:EE
i 18 yupo led with 12 keys
Inspection & Insurance : ‘
COMPANY.

nyatuahle for all con
cerns empoying night
watchmen. Send for cir-

- culars to E. l\llL\[~FR
P.O, Boxaﬁs. mn Brmdny. New York.

P For ashowing hest o‘t
W. B.PRANKLIN.Y. Pres't, J. M. ALLEY. Pres'. w’,e.'nfgetei'ﬂm?‘5::':.',’.1;‘ Sonss Fivea,
HENRY W. BULKLEY, Sol¢ Manufacturer,
J. B. PIERCE. Sec'y. e 16 Broadway, . Y.
VML A. HARRIS,

THE BAKER BLOWg...
v Centennial Judges Report.,
“Good Design and Materfal. Ve
eficlont (o sctiou, With the special ?
B Yantages that they can be connected
for motion directly with engine with-
oul the tee of gearing or belting.™ -
SEXD FOR CATALOGUE,
WILBRAHAM BROS
No, 2318 Frankford Avenns
PHILADELVHIA, PA.

I‘IUH lDl-’\( E. R. 1. (PARK ﬂ'l‘llbﬂ'l".
Six minutes walk \Vest from stath ou
l)rlfinnl and Ouly builder of 1t

HAKRIN-CORLINS ‘ENGINE

With Harris

Patented Tmprovements,

from 10 to 1.000 H. P.

3 Pri
PO A R e P T OGS 7

w._ Large Assort |

The Oldest YANKEE NOTION HOUSE In the World
HOWARD BROTHERS & READ,

Successors to HOwARD, SAxgEr & Co.,

OWNERS Uy
THE HOWARD MANUFACTURING €0,

OIL‘

NANUFACTURE AND INTRODUCE

PATENTED . NOVELTIES.

THE ONLY

Real Pocket Scale

The Asbestos Packing Co.,

Miners and Manufactarers of Ashestos,
BOSTON, MASS,,
OFFER FOR SALE:
l'\TI»,\'rl.l» ASBESTOS ROPE PACKING,

" LOOSE  *
o “ JOURNAL *
s " WIOK IN THE NARKET.
“ “ MILL ROAKRD,
“ “ SHEATHING PAPER, WADE OF JUEDA L
“ " FLOORING FELT. Henvily Nickel Plated,
CLOTH,

COMPACT,

STRONGC,
DURABLE.

BOILER COVERINGS.

“imstic Coment and Halr Folt, with or without the

l’mlzm “AIR SPACE "' Method
ASBESTOS MATERIALS.

Made from pure Italian Asbestos in fiber mill board, abd
round pecking. THECHALMERS-SFENCE (0.,
$ John street. and Voot of B %th Street, New Y--r

SUPPLIES FROM

HYDHANT PRESSUNRE
the cheapost power known

Can l-mn‘ﬁ In the Vest
Pocket.

Kach one warrented abso-
lutely accurate

Welghs up 1o 5 s,

PRICE 26 OlN’I‘S

Inva vab'e for blowing Sample by wall on reowipt
huieh n‘y. ahs,  running of priew

rieting resaes,  Newian

achines i Hirusehoids : A Tpent Jaare .98

Luthes, &
arindstanes. Coffes

sausage  Mathines N
ped Cuiter Pleetric Nood “ost mum ‘wolghs
M. Flovston, ote, It kg

peeds ke room, no fring ) =
" n'l-r' repsim, on.
¥ delay
no ookl
s et
willwark

l‘m*nt,
o ¥ welgha 10

Noward Manufacturing Co., Box 2205, New York,

Pictet Artificial Ice Co. Limited,

1" O Box o 2 G "
x| 142 r"»wl«h t N'W)Jk

Guamntend to bo the most eRefent an
oxisting loo uul Cold Alr Maokihies

wt steady
¢ sty of water

& e
WATER MOT 0P Fiseist
pawer. Prices lr m ll'p to ‘xl‘l ; i a8 Ron

olrem'nr o
THE BAOCK! MOTOR O ek, N

'New York lce

.| LOW PRESSURE BINARY ABSORPTION

|

THE

Machine Company,

21 Courtland St., New York, Rooms 54, 55.
SYSTEM

VMinchines Making

ICE AND COLD AIR.

Low FPressure when runy NO prossure ab rost

| chines gusrantecd by 1. Delamnter &

Ma-

\m

Our new Stylogmaphie 'en (Just patented),
hu-lnx nterrhangeabie point snction I the
nprovement, THE STYLOGRAHIC P

165 Broadway, Now York. ¥end for cironlar.

NON-CONDUCTOR COVELINGS,
FOR STEAM BOILERSN IND PIVES.
THE RAYMOND WFG OO,

¥
G442 West 5324 =1, 108 Liberty S, New York,

having the

PERA and FIELD GLASSES of the groatest
power combined with ‘ur(nh i od low prices
send for iNMustrated entalogue to

R. & J. I!t( h
Manufacturing Opticians Hnlmlv'[h a, Pa.

NDOUBLE PITMAN

PRESSEN,
Middlotown, Ct,

STILES & PARKER PRESS CO.,

Established 1544,

JOSEPH C. TODD

Sacsessar 10 TODD & RAFFERTY,
PATERSON, N. J.,

Engineer and Machinist.

Flax. Hemp, Jute. Rope Oakum,
and Bagging Machinery. rt am Ene
nos, bollgrs, ete  Sole ~gent for
ayher's New Patent Acme Steam
tngine and Force Pumps combined.
M-u‘nwnvr and exclusive manufacto.
rer o

THE NEW

Barter Patent Poriable Steam Engine.

These engines are admirably adapted to afl kinds of
UgHt power for Ariving L inting presses. pummping water

sawing wood, grindiog coffew. ginning cotton, and il
kinds of uﬁrur(uml and mechani~al parposes, and are
m-num ollowing low prices

aom {::::-:..}i% 1% Fone Po-er.‘!}%‘}
SHOTee Power: | R e $10
Send for descriptive circular, Address
Jg. O, TODD,
PATERSON, N. J.
Or No. 10 Barclay 8t., New York.

OF THE
Scientific  American
FOR 1891.

The Most Popnlar Sclentific Paper in the World,

YOLUME XLIV. MNEW SERIES,
COMMENCES JAN, 1=,

| Ouly §3.20 n Year, including postage. Weekly.
32 Numbers n Year.

| This widely circnlnted and sp'endid'y | Tustrated
| psper is published weekly. Every number contalns six.
| tecn pages or useful infurmation, and a lerge namber of
original engravings of new inventions and discoverios,
representing Eagineering Works, “team Machinery,
New Inventions, Noveltios in Mechanies, Manufactures,
| Chemistry, Electricity, Telegmphy, Photogmaphy, Archi-
tecture, Agriculture, Hortlculture, Natural History, cte.
All Classes of Renders find In Tar ScreEsviry
AMEHRICAN & popular rewiimig of the best sciontific in.
formation Of the day : and it ix the aim of the publishers
to prosent It in an sttrsctive form, avolding as much as
possible abstruse terms,  To every intelligent mind,
| this journal affords & constant supply of ILstructive
reading. It is prométive of knowiedge and progress in
| every community where it circulatos.

Terms of Subscription, ~One copy of Thr ScreN.
TIP10 ARERICAY will bo sont for one prar 5 numbers

| postage prepald, 1o any subsoriber in the United Statos-
or Canada, on recelpt of three dollars and rwenty
cents by the publishers; »ix he, $L.00: three
months, $1.0,

Cluba. ~0Oune extra copy of THEScENTIFIC AMENL-
CAX will be supplied gratis for every club of fve subecribers
Ay BLY each; sdditional coples st same mlgn.lc
mte.

One copy of THE SCLENTIFIC AMERIOAN and one cony

| of THE SCIENTIFIO AMERICAN SUPFLEMENST will by ront
for one yoar, postage propald, to any subscriber in the
United States or Cannda, 0o receipt of seoen dollars by
, the publishers.

The safest way (o remit s by Posta) Order, Dmaft. or
| Bxpress  Money oarefully placed insdde of envelopos,
securely sealed and correctly addressed, seldom goes
sstray, but tsat the setiler's risk. Address all letters
and wakeo sll onders, drafls, ote., payable to

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

To Varelgn Subscribers.~Under the facilitios of
the Postal Unjon, wne SOIESTIFIC AMERICAN is now seat
by post Sirect from Now York with regularity ., to subserib-
ore In Great Hritain, Indis, Apstralia, and all othe
Nrittah colontes 1o Franoe, Austria, Belgium, Germany
C Russia, and all other Buropoan Ststes: Japan, Densil,
Mexioo, and all Mates of Contral anidt South Amerion.
Terms, when sent 1o forelgn countrion, Oanads excepted,
B, ol fOr SOTENTIFIC AMERICAN, | your; §2, gold, for
Choth BCIENTIFG AMENICAY and SUCTPLEMENT for |
your, Tuisincludes postage, which we pay. Remit by
| postal order or draft to order of Munn & Co |, 31 Park
: u.m. )u \'ul‘l.

V\“U Ju‘l"‘“" & CO s b . l'ﬂlhllllﬂam

50 Gold 8¢, Now York,

:




