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work on the pier foundations of the long-promised bridge
across East River at Blackwell’s Tsland. To.day we are
able to set before our readers an engraved illustration show-
ing the bridge as it will appear when completed, three years
hence, if no mishap delays the expected progress of the

work. The entire structure will consist of two spans across |

vol. xliii., v 15
Mention was made a fortnight ago of the beginning of vob. xllil., page 159.

Instend of there being one cable at o gide, ns at Pittsburg,
there will be two, crossing each other in the center, on a

pin joint, and flowing into each other in symmetrical curves,
one above the other,
distributed botween the two, and the resulting tension is
always sufficient to more than counterbalunce any compres-

sion resulting from unequal loading, the space between the

The total lond dead and live, is equally

the two channels of East River, one clevated vinduct across | two being thoroughly braced by diagonal bracing.

the Island, and two approaches, the whole having together a |

length of nearly 9,000 feet, or almost 145 miles,

The New York approach will begiu at the east side of
Third Avenue, and traverses block between 76th and 77th |
gtreets to the river, a distance of about 8,000 feet.  Connec-
tion will be made with the east gide elevated railways, and
with the New York Central and Hudson River Railroad
traversing Fourth Avenue,
construction to the high structurc of the Metropolitan |
Elevated Railroad in Eighth Avenue, between the Park and
125th street, both onthe shore ends and on the Island. The
bridge spans will be respectively 784 and 620 feet long, and
will have a clear height above high water of 150 feet.
The design of the spans iz of the kind known as trussed
chain suspension bridge,

The roadway will consist of two central railroad tracks
each 14 feet wide; two carringeways each 9 feet, and two
sidewalks each 5 feet wide, all on the same level, The
bridge will be proportioned to carry two consgolidation loco-
motives on each track followed by as many heavy freight
cars as will cover the spans, and at the same time a general
load on the highways and sidewalks of 40 1b. to the square
foot. The floor will be designed to carry 100 pounds a
square foot. The factors of safety will be three for dead
load and eight for live load.

The eight towers which support the Lhunu» for the main
spans will be made of Phaenix columns, well braced together
in every direction. They will be 46 feet long on top, and
90 feet long on the base, and 260 feet high.

The long spans will be, as stated, ** trussed chain suspen-
sion " bridges, somewhat similar in design to the ** Point

The viaduet will be of r.lmllm';

be allowed to take their own curves,

A somewhat similar arrangement has been suggested by

(an English engineer, Mr., Fidler, but in bis designs he

makes the upper chain straight.  Besides the disagreeable

appearance of this plan, it would be impracticable to draw

the uppor chain straight by nny force that could be applied,

and Fidler’s bridge could only be erected by using false
5 A N

walls or staging, which are inadmissible across the Enst River.

By the plan proposed, however, the chains will be put in
place by means of small temporary cables of wire, and will
The weight of the
platform, being attached to the lower chaing, half on each

side, will draw the opposite upper e¢hainsg nearly into posi-

tion, and by temporarily loading the platforms, the chaiuvs
can be made to take the curves designed for them. The in-
termediate bracing will then be put in, and the temporary
loads removed.

This plan was designed by Messrs, T. €, Clarke and A,
Bonzano, Members American Society of Civil Engineers,
and, it is believed, overcomes all objection to trussed chain
suspension bridges,

The principal contructor for the bridge is Thomas Rainey,
Esq., of Ravenswood, L. I. The iron works will be con-
strueted by Clarke, Reeves & Co., of Phaenixville, Pa., who
have erected the West Broadway and Ninth and Eighth
Avenue lines above the Park of the West Side Metropoli-

tan Elevated system, and the Second Avenue line on the |
besides many other bridges too numerous u;'|

East side,
specify.

The total cost of the bridge, including real estate, is esli- ‘follu\\m" up the usual methods.

The Corwin’s Crulse.

The U. 8. revenue steamer Corwin sailed from Ban
Francisco for a second cruise along the northern shore of
Alaska, May 4, with the following assignment of officers:
Captain, €. L. Hooper, Boston; First Lieuntenant, W. J.
Herring, New York; Second Lieutenant, E. Burke, Mil-
waukee; Third Lieutenant, O. B. Myrick, Boston; Third
Lieutenant, George H. Doty, New York; Third Lientenant,
William E. Reynolds, Washington; Chief Engineer, James
T. Wayson, Baltimore; First Assistant Engineer, Churles A.
Laws, Philadelphin; Second Assistant Engineer, Frederick
E. Owen, Owego, N. Y.; Surgeon, I. C. Rosse, Washing-
ton. There are thirty of a crew and a professional coal
miner taken north with the view of workiog the crew in
utilizing the coal ledge discovered during last year's cruise
at Cape Thompson.

Captain Hooper’s instructions give him great discretionary
powers in his search for the Jeannette, and the expedition
may winter in the Arctic regions

A Filler for Porous Hard Woods.

Use boiled oil and corn starch stirred into a very thick
paste. Add a little japan and reduce with turpentine. Add
no color for light ash. For dark ash and chestnut, use a lit-
tle raw sienna; for walnut, burnt umber and a slight amount
of Venetian red; for bay wood, burnt sienna. Inno case use
more color than is required to overcome the white appear-
ance of the starch unless you wish to stain the wood. This
filler is worked with brush and rags in the usual manner.

Let it dry 48 hours, or until it is in condition to rub down
with No. 0 sandpaper, without much gumming up, and if an
extra fine finish is desired )l again with the same materials,
using less oil, but more of japan and turpentine. The second
coat will not shriok, it being supported by the first coat.
When the second coat is hard, the wood is ready for finish-
ling up in any desired style or to any degree of nicety by
This formula is not in-

mated at five millions of dollars, and it is believed (hat it iu :nded for rosewood, and will not be satisfactory if used

will be ready for traffic by December 31, 1883,

| therefor.— 7. F. Page,

in the Coach Puasnter.

e e
St : P

e
ORI 7

GM'NIA
AIM

"I

THE

SECOND BRIDGE BETWEEN NEW YORK

D VA

‘Mllvl'. ﬁluw

MER WA, ‘lﬂ%

L TR m § i{ (I N

1 "/l\"-‘ .-)\ ‘a

m
Il‘

H t&\‘ e

'."i' 1"“
U |V
bRt

AND BBOOKLYN -OVER THE BAST RIVEB AT BLACKWELLS ISLAND.




v ., -,

TERMS FOR THE SCHENTIFIC AMERICAN,
0 CORY. e yoar POSTARS IIEARY. ... ....viveuess e tinneiniaiies s3 20

(]
i

opr of TiE SCIENTIFIC umu: -mu nwnd

- MUNN & €O . & Park Row, Now York.
The Selentifie American Supplement

S8 distinet papor from 1he SOIENTIFC ANMERICAN. THE SUPPLEMENT

s Issued wookly, Byery numbor contains 18 vetavo pages, uniform in size

with SCIENTINIC AMEMICAN. Terms of subseription for SUPPLEMFENT,

$5.00 & your, postage pald, to subscribers.  Singlo coples, 19 conta. S0l by

all pews doalers throughout the eoumry .

Combined Rates —The SCIENTIFC AMERICAN and SUFPLEMEXT
will be sont for one year postage freo, on receipt of seevn dollary. Both
Papers 1o oo adidress or different addresses as desired.

The safost way to remit is by dmft postal order, or registernd letter.

Addross MUNN & €O % Park Row,. N. Y.

Sclentific American Export Editfon,

The SCLENTIRIC AMORICAN Export Bdition ts a Inrge and splondid perl-
odioal, ¥ A onoo o h  Bach | about one hundred
Iarge quarto pages, profasely {llustrated, embracing: (1) Most of the
plates nnd pagos of the four proceding weokly lesues of the SCIENTIFIC
AMERIOAN, with its splendid engravings and valnable information: (2,
Commervial, trade, and uring ts of leading houses,
Terms for Bxport Bdition, 8300 a yoar, sont prepald to any part of the
world . Singlo coples 30 cents. ¥ Manufacturers and others who desire
o socure forelgn trade may have large. and bandsomely displayed an-
pouncements published in this edition at a very moderate cost.

The SCILENTIFIC AMERICAN Export Edition has a large guamnteed etreo-
Iation in all 1al places throughout the world. Address MUNN &
CO .5 'ark Row, Now York.

NEW YORK, SATURDAY, MAY 98, 18S1.

Contonts,

(Iastrated articles are marked with an asterisk.)

Afr, cold, for domestic use..... % ) Matter, the fourth state of....... 240
Ammonia Vapor engines. . .....,., 36 Engineors, Society of 538
Amblm.m-un the world, 34 hanical Inventions. . ...vveve 348
RTINS asrigi shesssuanyvinny SO 15, 00atIng OF..oooviinaece aes pat
Atinnta exhibition ... M 18, mi ple structure of 340
k holder, 2 2 ole trap, new*., ., Sraaness
3 LR &5 | Nitro-glycerine. manufacture of, 54
and g OLON 8NA QUETTES. . ..iviinnre o 37
Cattio oar, now : Vorpetual motion, the Gamgee. . ﬁ
" .o 38| Potrolonm and plant life ...,
ity area and S m Ilants, {nsectivoro - BT
Cooking by e Prints on linen b1
ow:gf i 5‘3 S{1k adulterations 3
ul <
Crank h dpaasrssviaas) S BB ecsnnsns sveans e
new*.... .. . 356 | Thermophones® ..., ... w3
ight wires, insulation of $40 | . S
rallwny. Philadelphin.. 882 | Whale, a, attacks a sl |
Indias. ... .. SRS ] , the.. :3
. B
.o X6
. 3%
. ]
o, esasas ‘Iz
m.ll'e.nll,lho alkalolds.
ston by subdivision........ g
h ofice system,, 8%
inter cholers ln Chilcago........

TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 282,
For the Week endinz May 28, 1881,

Price 10 cents.  FPor sale by al! newsdealers.,

PAGE
L INEERING AND MECHANIC: —New 4-Ton Breoch-Joad!
1 Section new English breechloader. Sew'sy “
e Vunsma Ship Canal. 7 ficures. Map, profile, and seotions. .. 497
The Otto Gas Engine. Case of Otto vs. Linford. 4 T, oyesis
Storing Comprossed Alr or Gas. Method patented by Alexander ‘

Diivens Weolls 107 PIre POrposes ........ cooeeonineousssinss sor

Specitiontions of New Steamer for tho Mexican National Cone.
Compan 08 sespssedsspassdere > ass svene ¥
nmnd-ml-mm—m Process.” By A.T. HAY..
anufacture and Uses of Cast Steel ..
mlg Ballway Speeds. . ., = .
nioe Mining Orf SPgobare b s “n
a'::.i:'ls‘:u:_.c the Tﬂm 'lﬂ!:atb of Cementa, l‘gu Rl
. Germaln L' Auxerr: 2 figa K sard
chime. ol system.—New chilme of St Ger;u.n L'A':l‘.mm'o’ :

IL BLECTRICITY, BTC ~Simple Ho'tz Eiectrical Machine,  Curs.
ve Applioation of Static Electricity. u'omlnunl.fn!nn: Nn."nrv'.y
.ll:'t‘u:.‘:.hl‘mn{;)u.ull mpl.iol: mtlr;wl drawings of g 1dneh
~Doublu mac Py ~
tion of static electricity —mmtodr: 9 3 ununnymm\
ety gn‘!b«l‘u-l Roowm

. OF

HI, SATURAL HISTORY, BTC.—S1k Productag Bomb
IS By ALrnsn WATLLY —Meport of lb:‘unrni'mvsm
SRR > oo eoer e 20 (e Recils & Aadue-
The Mode of Fight of the Albstross

...................... . L)

IV. ARCHROLOGY ~Archwologienl  Explorati .
ville, Ohio ® Ngures ~Sectlons of muuml:m:(:r'::;.;; .’,‘:'ﬂ:iﬂ.
tons ~Disgrams of pite with human remains ~Figures of u grost
;nl Intareating varioty of earthon vessels. inseribod stones, stone

P, and shioll, horn, and COppr ornaments ows

= of scientific value and interest; but a friend at our elbow

| way, mounted on posts, placed on the street sidewalks, some-

450 | outskirts of Berlin, and extends from the suburb known as
w0 | Lichterfeld to Yeltow, a distance of about two miles. The

@0 | Was expected to be realized.  We shall give further particu-

4 | fixed dynamo-electries]l machine.

- Scientific American,

) il COMET TELEGRAPHY,

special eireular issued by the Seienco Obsorvor tho an-
sement 18 made of the reeeipt by cable of the elemoents
ophomeris of Bwift's comol (a 1881), as computed by
Drs. Copeland und Lohse at the Observatory of Dun Eoht,
in Scotland.  The experience with Swift's periodical comet
of last year, which was not seen at all in Europe for nearly
a month after its discovery, owing to the moonlight and a
total inability to determine its position after the moon had
gone, was useful. It was an experfence which involved the
loss of many observations before periholion passage, and
caused the Boston Scientific SBoclety 1o adapt a codo to,the
telegraphic transmission of astronomical intelligence, nod the
first test of this code has just beon made, The Seience Ob
soreer, published by the society, has for the past three years
issued special circulars by mail to American astronomers and
observers, coutaining the elements and ephemeris of each now
comet, when the date could be obtained, and Lord Crawford
has made a similar distribution of circufars by mail from his
observatory at Dun Echit to the Eoglish astronomers, It
was, therefore, agreed that, as a test of the code, the elements
and ephemeris computed at each place should be cabled to
the other; the Boston data to Dun Echt, and vice versa.

The elements from Boston were sent across a fow days
ago, and those computed at Dun Echt*have just been received
at Boston, and form the subject of a special circular of the
Seience Obsercer. Asa proof of the adaptability and utility of
this astronomical code, both the original message and its
translation are given, By the samoe code the announcement
of a comet, which now requires o message of sixteen words,
with a lability 1o error, can be condensed into seven words,
five of which are necessary and two of which serve as check
words to correct any possible error that might occur in the
other five,

The elements and ephemeris computed at Dun Echt, on
Monday, May 9, were transmitted by cable to Boston in the
following message: ““ Decimosexto erective contextual be-
witchery anticly demonstrative courageously sputter arith-
maney stomachical auriferous suety bayou syneedochically
bissextile eminently,” The translation of this message is
herewith given,

ELEMENTS OF SWIFT'S coMeT, 1881 (a).
Per, Passage, 1881, May 20.67, Greenwich Mean Time.
- ’

Long. Perihellon. . co'svseeacasesrsotonnorsses 300 ‘.']
Long. NOA® ..cosvs-avnencrsenss eraniaen o 108 B4
D N o T A S A LN VS aJ”“‘ e
OO DRON A sl vas o als'a o) ains biakwals suaars 70 U8
Log g BT 55 o casvvassaans ve seivas o« o @ = 0804,
Motion direct.
EPIEMERIS,
Greenwich, midnight, i—A.R.—\ .-I).ecL;-\ Brightness.
.M. 8.
10, 0 38 3 26 46 169
!lw“: 55 48 s
15, 117 8 5 5
= 0 48 9 55 o8

Computed by Dr. R. Copeland and J. G. Lohse, from ob-
servations made at Dun Echt Observatory. The light at dis-
covery is taken as unity.

To astronomical people the translation will, of course, be

says he is willing to wager a hat that the majority of readers
will understand the telegraph message better and regard it
with a deeper interest than the translation.

OPENING OF THE ELECTRIC RAILWAY IN BERLIN,

It is announced by telegraph that the electric street rail-
way of Dr. Siemens, in Berlin, was opened for public
travel on the 12th of May, with much success. A number |
of prominent officials and scientists were present. We have |
heretofore given accounts of the progress of the construc-
tion of this work. It is a narrow gauge elevated street rail-

thing like portions of the elevated railway in New York, l

but on a smaller seale.  The new railway is located on the

passenger cars ure narrow and short, carrying only 14 pas-
sengers,  There are two tracks.  The cars are propelled by a
dynamo-electric machine, which receives electricity throngh
the track and a suspended cable, from an electric generator,
one ot each end of the line, each generator driven by a sixty
horse engine.  An average speed of twenty miles an hour

lars in future numbers of our paper.

The original electric railways, which were tried as experi-
ments at Berlin and Dusseldorf exhibitions in 1870 and 1880,
were worked by locomotives whose mechanisin resembled a
The rails of the line and
the wheels of the locomotive engines were made of use to
conduct the current of electricity and produce the necessary
motion.  The second conductor conveying the current pro-
duced by the stationary machine to the locomotive was con-
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| These brashes touched a high-edged rail running in the mid-

neeted with a system of brushes attached to the locomotive.

dle of two other ruils and insulated trom the ground by a
longitudinal sleeper. In practice, However, it has been
found that this arrangement is exposed to serious fnterrup-
tons.  The wet, snow, and mud which (neccording to the
season) colleets in the ordinary course of traffic upon the

[MAY 28, 188;,

alongside the line, the current being conductod from the eop.
per wire to the locomotive by means of contact rollers,

> -
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IRIDIUM,
Sovernl weeks ago we deseribed the new process of Johy
Hollaud, of Cincinnati, by which he is enabled necessfully

to work this refractory metal, thereby effecting some very
remarkable and promisingly useful results. A patent hag
lately been granted for the invention. The process consists
in bringing the iridium to a bigh heat, then addiog phos
plhorus, then casting the metal into the desired form, angd
then eliminating the phosphorus by heating the metal again
in o chalk bath. In a recent lecture before the Ohio Me-
chanles Iostitate, Cincinnati, Professor Dudley enlarged
upon the value and importance of the discovery, reiterating
the particulars given in the SCIESTIFIC AMERICAN of Feb.
ruary 26, about the aid of the metal as an electrode in the
electric lamp, its astonishing hardoess, anticorrosive
pature, ete.  He stated that the metal has the appearance of
steel, but is much barder, being next in hardoess to the
ruby. It does not rust and cannot be injured by acids,
Professor Dudley stated that a bar of it had been used with
gratifying success, in place of the negative carbon in the
electric light. It burned for sixty hours without any loss in
weight or any perceptible change in form. Iridium cannot
be fashioned by hammering while hot, nor can it be filed.
It is moulded into convenient forms, and then sawed or
ground by rapidly revolving copper disks, treated with
emery and water, Many uses for the metal have been sug-
gested,  Besides its applicability to the electrie lamyp it has
been found to be superior to platinum in telegraph instru.
ments. Heretofore owing to the exceeding difficulty of
working the metal its use has been much restricted, its most
extensive employment, probably, being for pen points.

Faithful John.

Jonx W. Jacksox, for more than thirty years a faithful
employe in this office, died on the 6th of May, of consump-
tion, and was buried from the Colored Methodist Episcopal
Church in Sullivan street the following Sunday.

“Old John,” as he was familiarly called, bad grown up
with the ScreNTIFIc AMERICAN, and was us well known
among basiness men down town as the paper itself.

John was faithful to his trusts and exacting in others, If
he had business to trunsact with a business house or an
official department and he discovered in the clerk a disposi-
tion to give another attention to the exclusion of himself he
would have no argument with the clerk as to his rights, but
would seck out the head of the firm or department and lay
before him his complaint, which, he used to say, prevented
delay and facilitated business next time.

A number of years ago, before the present system of mak-
ing collections through our banks was general, John had a
great many collections to make throughout the city. One
day, in the absence of the member of our firm who was
accustomed to indorse the drafts and checks for collection, a
draft was received at the office for a considerable amount on
the Sub-Treasury in this city. Awvother of the firm, who is
no longer a member, indorsed the draft and John was sent
to collect the mooey. Hesoon returned with bis bag of gold,
and laying it ou the desk said: ** Mr. W., your indorsement
wis not known to the cashicr, and he at first refused to pay
the draft, but on my assuring him it was all right, be said if
1 would add my indorsement he would pay the money, so I
did it, and it was my signature that obtained it.,”

It is doubiful if Mr. W. ever fully understood why the col-
ored porter’s indorsement was necessary,  And so wherever
Jobn's errands called him, his word or his signature was
recognized authority.

Old Joln is very much missed about this office, and he
will be missed by scores of business men about town, so
identified had he become with the SorexTiFIc AMERICAN and
its thirty-five years' growth.

e —

New Telephone Central Offico System.
Mr. T. G. Ellsworth, manager of the John street office of
the Metropolitan Telephone and Telegraph Company, of this
city, has patented an improved telephone central office sys-
tem, the principal object of which is to facilitate connection
between wires of telephone lines in a telephone central office,
and to afford means for making such eonnections rupidly and
nccurately,
Ordinarily in telephone central offices mistakes and delays
in connecting and disconnecting the wires of communicating
parties are of frequent oceurrence, for the reason, amon
others, that the operator at the telephone cannot conveniently,
or does not himself, connect and disconnect ‘h“m
gives directions to others to do s0; henoo results much v
and confusion, and oon::lnwl o L

tfulness or neglect of orders. R
s"l‘o avoid these dificulties Mr. Ellsworth bas dev
system involving the use of novel swilch con
of novel telephone stands, and their peculiar
relative to each other, whereby each le

middle rall interfore very seriously at times with its condue-
tive eapneity, Tt has accordingly been determined on the
Berlin electric line to conduct the current by means of I!
copper wire properly insulated, and attached to pillars erected

ovcrypml.altj-m lll}




hat | near to the practical Hmits to which it may be carried. At

 the Navy, pre-

4 A e ,“- 4 .
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t | which a very considerable further smount of power can be

[und when all the beat possible has been used in vaporizing
| low bailing liquids, there is no present prospect that more
engine | than a hundred per cent of the power of combustion will be

| fuel.  In all cases, practically, the limit of fall of tempera-

| ration than 7° 1 possible without expense; and it will always

nwm mrmu.

n hour, or hulf the fuel now used; and it is undoubt-

10 \hat after steam has boen used to its greatest cn-
the remaining heat, which wow is discharged over-
‘ Ilu warm water of condensation, can be utilized in
' low-boiling liquids, such as ammonia, out of

obtained. But it Is not worth while to make those attempts
until the power to be got from steam bas come somewhere

present it is not half way there, When that bas been done,

utilized; or, In other words, it is not probable that more heat
units will be exhibited in the dynamic effect than are due
to the perfect oxidation of the carbon or hydrocarbon of the

ture must be the temperature of the thermal ocean in which
we operate, which 18 a variable one, affected by geographical
position and seasons of the year, When the sea water 15 70°
hot, there never will be a time in which power can be ob-
tained upon the assumption that a greater degree of refrige-

be cheaper to ralse the temperature at the other end by fuel
than to lower it at the minus end by artificie] means.
There is only one other set of experiments that T know of

1 available for the
and pow he is going to l.ho'
hat if some other liquid beside
enormous awount of power can
fMicient to drive navy vessels without fuel, but

wer, produced by means of expunsion,
restoring the liquid used to its normal

mouy over again ad infinitum.

way to illustrate this whole subject is to suppose
r “exhausted vessel of any kind, into which some
liquid ammonia or other low-boiling substance is introduced.
- e 1id can derive from the environment heat enough
o vaporize it, it will be thoroughly evaporated, and will fill
that vessel under a tension corresponding to its volume and
: When that is done the work of that amount of heat
y sorbed has been accomplished, and the gas will be
ery cold, if the volume into which it expands bears a large
; tion to its pormal liquid volume. Now, if in that
on, aud by resson of this low temperature, this gas
suddenly reconvert itsell into a liquid form, it could
s readily replaced in the original vessel, or u similar
h" R ‘and again derive its heat from the environment and re-
~ produce the original effect. The difficulty about it is that it
B ‘will not reconvert itself into a liquid, and this is the fallacy
! of the whole sssumption; and in order to reconvert it into a
liquid form it must be compressed into its liquid dimensions,
‘when it will again be 85 warm as it was in the beginning, and
‘when the power expended in reproducing it will be equiva-

lent to that it gave out in the expaosion. This general truth

‘may be confused by pictures of cylinders, condensers, and

by jargon; but it is altogethier probable that this lnw will as-
sert itself notwitbstanding the confusion that will result from :

such an organization as Mr. Gamgee exhibits in his patent.
If not, there is, practically, a perpetual motion machine
made. :
In all engines operated by heat, whether atmospho:nai
steam, or the vapors of other liquids are used, a constant |
condition of disturbed equilibrium must be maintained be- |
tween the opposite sides of the piston or diaphragm which |
is to exhibit the motion. One side of it may be made hotter |
than the ordinary temperature, while the other side need
then only be of that temperature, or the ordinary tempera- |
ture may exist on the one side and the opposite side may be
made colder; and whenever that disturbance does occur a
tendency of the gas to pass from the botter to the colder
space will exist, and power can be got But, in order to
muke an engine operative, that tendency must be made
chronie, or in other words, artificial heat must be added at
one end, or the natural bheat which has been expended at one
end must be destroyed at the other by some refrigeratiog
process. I have often said that if 1 were lecturing in a sci-
entific school I would bave a steam engine runniog in which
the boiler should be filled with n mass of ice; aod such an
engine, which might easily be made, would illustrate the
whole subject in a very striking way, Steam at the freezing
point bas a pressure of about onetenth of a pound to
square inch; and, of course, if n pressure of about one
bundredth of & pound to & square inch could be produced |
on the opposite side of a piston, ice steam would drive the
engine; but it would require artificial refrigeration, and, of
course, an expenditure of power at the lower side much more
costly than to put an aleobol lamp under the little boller at
the upper side. It never occurred to me, however, that my
loe machine would, by the expausion of this ice stenm, de-
stroy the heat and restore the ice to its normal condition in

the boiler, s0 a8 (o run in what Gamgee calls a closed cir

ouit

The best steam engine now existing (which consumes two
pounds of coal an hour a borse power yields about one wnth
of the power which the combustion of the coal would theo
retically produce, mensured by thermal units, This resalt
I8 more than twice as great as in Ishorwood's engines built
upon the theory that there was o benefit in expansion. They
roquired ahout five pounds of conl an hour a horse power, or
more By car expansion further an engine can be
enslly bullt that will make o horse power with one pound of

' should then feed on its prey, it is hard to imagine,

analogous to these, and they are to be found in Isherwood’s
“Experimental Researches in Steam Engineering,” between
pages 2 and 55, In which he was trying to find out a method
by which steam, after leaving the boiler, could superheat
dtself, and in which he concluded that, although it did not
do so in the particular set of trinls he made, yet, if the ma-
chinery had been bigger, he thought it would! The converse
of the proposition is now involved, 1o which the analogue of
steam i8 cooling ilself, and in which it would require probably
a larger machine than they will be likely to make in the
Navy Yard to establish a successful result!
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INSECTIVOROUS PLANTS.

In your issue for May 14, 1881, reference is made to the
later experiments of Sig. Vayreda with some of the different
species of Silene (cateh-fly), in which he arrives at the con-
clusion that the plants do not digest the ivsects, or if they
do, they are not benefited thereby any more thanif they did
not eat them,

During the summer of 1878, assisted by Mr. Wm. T. Tait,
of Jersey City Heights, N, J., we made most careful and ex-
haostive experiments with the Carolina fly-trap (Dionea
muscicipula), nnd arrived at exactly the same conclusion as
Sig. Vayreda bas done, that the so-called “ feeding ™ of the
plants in no way conduced to their health or vigor, being
identical in all respects with those that had not been given
the insects. One hundred healthy plants were used in each
of the two experiments. The whole details of the experi-
ment were given in the Gardeners' Monthly, of Philadelplin,
in December, 1878, and brought out a very interesting dis-
cussion from those believing in the Darwinian theory and
those who did not.

Bat why because the exudations from a plant are such as
to cause an insect to adhere (o it, or its mechanical formation
entrap the insect, we should jump to the conclusion that it

On the ** cruel plant™ (Physianthus albens) bundreds of
moths, butterflies, and other insects may be seen any day in
August wheo the plant is in bloom—dead and dying, firmly
held by their aptenne, Professor Geo. Thurber thus de-
scribes the trap cootrivance by whichi the insect is caught:
*“The anthers are so placed that their spreading cells forma
series of notches in their ring around the pistil.  The insect
in putting its proboscis down for the honey must pass it into
one of these notehes, and in attempting to withdmw it the
end is sure to get caught in & notch, boot jack fasbion, as it
were, and the more the insect pulls the more its trunk is
caught.” Thus caught, the insect starves to death, hence
the well deserved name of *‘cruel plant.™ Now, here is
n trap nearly a8 wonderful as that of the Carolina fly-

The theory is: pure silk leaves aresidue of two fifths when
burned to ash, and the weighted leaving very Jittle ash from
anything but the silk it contains, the adultersnts being prin-
cipally converted into vapor avd gas, pass off, leaving no
perceptible weight of residue.

The best method of burning the gilk for testing s to lay it
on u piece of wire gauze and let the gas flame pass through,

BCALE,
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A very good idea of the purity of silk is shown by com-
parison: taking a piece of ribbon—any pure color, white,
blue, pink, gold, or any bright eolor—*“one inch or two is
sufficient,” weigh carefully; then weigh exactly the same
weight of silk to be tested, and as much as it falls short in
measurement with the pure silk it is weighted. Endeavor
when testing as above to get a piece of ribbon the same sub-
stance us that to be tested.

‘When 1t is considered that the weighting is avery expen-
sive process, and that the additional weight does not in pro-
portion add to the bulk, and that the strength, durability,
softness, and luster are greatly impaired, "tis strange that the
fraud is persisted in; but it being so, and the consumer must
necessarily pay the expense of the adulteration, it is for them
to understand how to protect themselves.

There are muny black silks that are valued by weight,
manufacturers and dealers sgrecing as to the dyed weight;
such is what is termed French twist, often returned by the
dyer three pounds for one. This silk twist is made from
waste, and as it is cut up and carded there is a great amount
of fine fiber on the surfuce, causing a dull and woolly appear-
ance. In the processof dyeing the silk isrotted by the many
baths of nitrate of iron and other chemicals; the fiber on the
surface becoming very tender is beaten off, leaving a smooth
hard twisted thread; but the processes are so detrimental to
the strength, its use is confined to cutting up into fringes,
but it soon shows its components, 1 becoming dull and cot-
tony.

This French twist costs in the gray about four dollars per
pound, and the dyeing beavy weight two dollars and fifty
cents, 80 when finished there is returned three pounds for six
dollars and fifty cents, or two dollars and sixteen and three-
quarter cents per pound. If dyed in the regular way, six-
teen ounces would return twenty and cost fifty cents for
dyeing. 3o in that way the good silk would cost four dol-
lars and fifty cents for twenty ounces, or three dollurs and
sixty cents for one pound, against two dollars and sixteen
and three quarter cents for the heavy weighted. Let it be
understood that the same number of yurds and the same
amount of good silk is in twenty ounces, costing four dol-
lars and fifty cents, as in the forty-eight ounces heavy
weighted, costing six dollars and fifty cents, and thar the
four fifty silk is clean and strong, while the six fifty is dirty
and rotten.  So the advantage is bard to be understood, and
perhaps is only in the fact there are yet very many who can
only understand a pound is & pound snd a yard is a yard and
silk is silk.

It is, however, gratifying to know many of our manufac-
turers depend on excellence. This, when understood by the
consumer, will be found to mean the best economy.

New Haven, Ct. Lewis Lewom

Clty Arca and Sowerage,

trap, aud far more sothan that of the viseid exudatiops of the
Silene ; yet even Mr, Darwin would hardly say that the “cruel
plant ™ feeds on these insects, any more than that the goats |
caught by millions by the resinous exudations of the hemlock
tend to angment their growih, or that the thistle or burdock
of the wayside owe any part of their health and vigor to the
scores of butterflies, moths, or bumble bees that are in their
headlong tlight impaled on their spines,
Perer HeENXpDERSON,
Jersey City Helghts, N. J., May 0, 1881,
. —, v @ —
SILK ADULTERATIONS,
[A simple tost, showlng quality and value of all silks. —Oracking, gressy,
and dall wearing sl!ks caslly detocted,]

Haviong provoed by numerons experiments that all puresil
burned in o gas flame yields in asbes two-fifths of the
original welght, nnd that all weighted silks, when burned In
n gas flame, weigh less than two fifths in proportion as they
ure welghted, and where there is much iron, “the chief)
adulternnt,” the color of the ash §% a red brown.  From pure |
silk the ash s always black, and the silk while burning secms
to melt und run together, while the weightod silk keeps lts
form, shrinking equally from all parts. It i3 not necessary
to burn any pure silk “ unless comparisons are desirablo,"
if vou take the fact as eatablished that the resulting ash s
two fifths of the orlginal weight, and all sllk not coming up
to that standard is proportiouately weighted.
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Frints on Linen,

Coples of drawings or designs in black and white may be
produced upon paper and liven by giving the surface of the
latter two coatings of :

QR APADIG o v cons srn oronsbeasssioe serssree T to 10 grammes,
OUHO ABM.. <1 ass . vogsanss nansavsitassnsera NI T o

Pon ehlotile.  .irnvinnenansessshb ey ate dio @ “
Water .oivis ceet tooeaese B0 cub. centimoters,

The prepared material Is printed under the drawing, and

| then immensed in a bath of yellow prussiate of potash, or of

niteate of silver, the pleture thus developed being afterward

put lo water slightly acidified with sulpburic or hydrochloric
acid, ' 'S

A Lanae Craxx Suavrr.—The erank and ernk
the City of Rome, the new Ttanan liner, are app
completion at Messrs. Whitworth's. The erank b
throws, each piece weighing about 90 tons, and th
aboat 61 tons, while the shaft of fluid comprossed
forged hollow will welgh 1814 tous when flnlshed.
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~ Seclety of Mechanioal Engineers.
~ The American Society of Mechanical Engineers met in
‘Hartford, Ct., May 4. Though but a year old, the society
‘has soquired an honorable standing and a large memberchip.
About fifty new members were received at the fint session.
Professor R. H. Thurston occupied the chair  Papers were
read by the president and by A. R. Wolff, of this city, on
** Ratios of E at Maximum Eficiency.” At thesec-
ond session Mr. Alex. L. Holly called attention to the depend-
ence of this country upon forcign manufacturers for large
steel forgings, owing to our lack of bheavy steam hammers.
Mr, Holly anticipated the supplanting of forgings in a great
measure by steel castings, which are already made of high
tensile strength.

Professor Thurston remarked upon the empirical character
of the practice of depending upon familiar rules and formulas
in the construction of steamengines. While standard tables,
s0 called, like those of Regnault or Rankine, on pressures of
steam due to temperature, might be accurate and very nearly
exact, they were not absolutely so under sll conditions, and
he urged that engineers should depend upon observations
derived from the actual conditions of the special case in
hand.

Chas. E. Emery. Esq., in a brief paper pointed out the
value of non-conductors asa means of preventing radia-
tion in steam pipes, and from a series of experiments presented
the following substances in the order of their mention as
valuable: Hair felt, mineral, wool, sawdust, charcoal dust,
wood, loam, slack lime, asbestos, ashes, brick dust, sand, air,
and space.

Cold Alr for Domestic Use.

The Chronigue Industrielle gives an abstract of a paper by a
French engineer, M. Mougey, of Bray-sur-Seine, wherein
the author shows the benefits to be derived from a system
proposed by him for distributing cold air through a line of
pipes to private consumers. Some such system has been
suggested before, but the one under consideration differs
from it in the fact that the projector proposes 1o compress
the air to a greater degree (3 or 6 atmospheres), and to eool
it before sending it through the pipes to the various poiots
of distribution. At these points the opening of a cock, by
sllowing the air to escape and expand, will distribute
throughout cellars, living apartments, or wherever else it
may be needed, a pure cold air capable of preventing fer-
mentation or putrefsction of organic matters, and of render-
ing the atmosphere of stores, manufactures, or dwelling
houses refreshing during the most sultry days of summer.
The air thus compressed may also be used, like steam, as a
mative power.  As for the proposed mode of distribution,
that is essentially the same us now employed for supplying
steam heat to consumers in Lockport, N. Y.

- —,eere—

NEW CAN AND BOTTLE OPENER.

The engraving shows an improved opener for cans tmd|
bottles, recently patented by Mr. L. N. Arment, of Dayton, |
Washington Ter. On the top
of the main bar forming the
handle of the several parts,
is fixed a brush for cleaning
off the top of the can or hot-
tle, On one side, and near
the center of the handle,
there is a groove in which is
pivoted a corkscrew which is

Scirntific

“Terrier Bottling.” The users of the word ** Bulldog ™
applied foran injunction againet the uso of the word ** Ter-
rier,” and the Master of the Rolls, being of opinion that the
labels could not be mistaken, declined to grant it. The
Lords Justices, however, finding that the ** Bulldog ™ beer
hadd acquired the name of ““ Dog’s head,” reversed the de-
cision of the Master of the Rolls, on the ground that the
nature of the ** Terrier  label would lead to its being de-
soribed by the same name,

=R

NEW MOLE TRAP.
We give an engraving of a simple and effective mole trap
Elnlcly patented by Mr. Henry W. Hules, of Ridgewood,

Leld in either of its positions

by a spring in the bottom of |
the groove. In one end of
the handle is pivoted a short,

stub knife blade, to be used

for cleaning off wax, cutting

wires, etc., and at the oppo-

site end there is a sharp |
curved spur which is designed |
to be thrust into the center of |
the top of a4 can. This end

of the handle is slotted and |
containg a follower which |
carries a pointed double-
edged knife and a small roller,
The knife is to be forced into |
the top of the can, and the

roller presses the side of the |
can at the top, to guide the |
knife,

|

to the e¢nd of the handle and
to the follower, and tends to
draw the Iatter toward the
end of the handle. This de
vice insures n contact of the
roller with the side of the can,

. This tool, unlike many
combination tools, is convenient apd useful in all of ity
parts

Novel Can and Botte Opener,

— O —
Conflicting Trade
The following decision indicates

Marks,

the way trade marks are
sustained in Eogland: A firm of browers ehipping to the
eolonies had put on their trade label the words ** Bulldog
Bottling.” Another firm, also exporting to the colonies
had adopted, perbaps from want of originality, the words

HALES' MOLE TRAP,

N.J. As will be seen from the engraving it may be set
over the mole run without disturbing the ground in any
way, or offering any obstruction to the free passage of the
animal,  The trap is so constructed that it may set very near
to plants and flowers without injuring them, and it may be
get close ton wall or fence without interfering with its work-
ing,

The trap consists of n vertical frame terminating in two
pointed stakesat the bottom, whichare wide enough apart to
admit of pushing them into the ground on opposite wides
of the run without disturbing the earth or changing the form
of the run,

A follower fitted to slide in the vertical frame carries six
long, pointed pins, three on each side of the frame,  This
follower is pushed downward by a strong spiral spring, nod
ix retained in an elevated position by a lever extending

A spiral spring is attached | through a mortise in the wide of the frame and downward

where it is engaged by a trigger.  The trigger Is furnished
with a wide flat foot which rests upon the ridge of the mole
run which is slightly depressed,
| Now, when the animal attempts to go through the slightly
| contracted portion of the run the triggor Is ralsed and the
| trup i8 sprung.
For convenience in setting and placing the trap, the square
rod, extending upward from the follower through a square
[ hole in the top of the frame, s rounded st a single polot for
n short distavce, so that when the follower Is ralsed until
the round part of the rod is in the mortise In the frame and
the rod turned as fndicated in the detall view, the follower
will be retalned until the trigger and levor con be arranged,

after which it may be agaio turned to bring it into position,

The trap is made entiroly of metal,and s very
sliple nnd effective.

Lo operate,

[May 28, 1881,

The report of the committee appointed by the Ophihal.
mological Society of London, to collect statistics of canes of
color blindness, presents many features of special interes,
The secretary of the committee, Dr. Brailey, with the assist.
ance of sixteen colleagues, hns examined 18,088 persons of
all ‘classes, of whom 1,657 were femnles,
ous and suggestive to find that while the average percentage
of color defects among men is 470, and 35 for very pro.
nounced defocts, it falls in women to the low figure of 04
This, if true, remnrks the London Laneet, would seem 1o
suggest a new sphere of labor for women. If women are
comparatively free from color blindoess, they are so far
specially indicated for many of the less laborious occupa.
tions in which good color perception is desirable or abwo.
lutely indispensable. It is satisfactory to find that these
last statisties confirm, in the main, those collected by the
late Dr. George Wilson, of Edinburgh, nearly thirty years
ago. This is especially noticeable as regards the compara.
tive frequency of color defects among members of the
Society of Friends, particularly among the poorer section of
them. Though the members of the Ophthalmological So-
ciety seem cither not to have known the fact or to have for-
gotten it, Dr. Wilson found a considerable number of cases
of color blindness among the members of the Society of
Friends, and he was of opinion that this was not an acei-
dental circumstance. He further believed that the lnrgest
proportion of cases of color blindness would, on extended
examination, be found among the less accomplished male
Friends in the larger cities.

e ee—
A Japanese Bronze Worker.

The most skillful living bronze worker in Japan, and one
of the most skillful of workers in metal that Japan has ever
possessed, is said by the Japan Madl to be a Kiyoto artisan
named Zoroku. His specinlty is inlayiog with silver and
gold, an art which he carries to such perfection that his
pieces are scarcely distinguishable from the chefs-d'auere of
the Min period. What one sees on going into his afelier is a
very old man—some 65 or 70—peering through a pair of
huge born spectacles at a tiny incense-burner or still tinier
flower vase, from whose frets and diapers he is pariog away,
with marvelous patience, an almost imperceptible roughness
or excrescence. Beside him, winter and summer alike,
stands a brazier with a slow charcoal fire, over which an iron
netting supports one or two bronze vessels similar to that
he holds in bis hand. Plainly these bronzes are being sub-
jected 1o a slow process of baking, and if you watch for a
moment, marveling at the purpose of a proceeding which
seems only calculated to mar the fair surface of the metal,
you shall presently see the old man dip a feather into a
vessel filled with greenish liguor, and touch the heated
bronze here and there with the most delicate and dexterous
care. This liquid is acetate of copper, and this patient pro-
cess, which you see repeated perhaps twenty or thirty times
during a visit of twice as many minutes, will be continued
in the same untiring fashion for half a year to come, after
which a month’s rubbing and polishing will turn out
bronzerich in green and russet tints that might, and indeed
must, you would fancy, have been produced by centuries of
slowly toiling time.

It is at once curi.

IMPROVED FRUIT JAR,

The engraving shows a fruit jar whose cover is retained
by a wire bail carrying a roller, the wire being bent 50 us to
relain the roller in its central position. and to form
bowsextending away from
the pivols to increase the
leverage in moving the
bail.  The cover has an
arch ncross it, the surface
of which 15 two arcs of
circles of shorter radius
than the bail, 50 that the
movement  of the Dbail
ncross the areh causes the
roller to press the arch
and cover and bring the
cover down tightly upon
the packing of the bottle
or froit jur, and the roller
remaing in the slight de-
pression  formed in the
surface of the arch.

This invention has been
patented by Mr, Richard
B. Rellay, of Wilkesbarre,
Pa.

A New Cattle Car.

A Y parlor " eattle oar,
with twenty head of eat-
tle, nrrived In this city the otber day from Cincinoati, the

eattlo having como through without unloading.  The cattle
were fod und watered by n mechunical contrivance uperated
from the end of the ear. With an ordinary car the eattle
would have had to be unloaded for feeding three timoes, with
considerable fnjury and delay. The superiority of the new
car was shown not only In its increased capacity and the
wuperior comfort of the animals, but also in the saving In
welght by diminished loss, which is usually about ten per
cent.  With the * purlor " car the loss was under three per
cont, b

Tellay's Froit Jar,
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thirty thousandth its weight
edth its welght of silver, can in
‘profitably; this is something like
r four grains of silver per
ntity #o small, even if in the
ifused through the rock, s dif-
ree of cortainty by any physical
cst,  Chomical analysis by the wet
nnection too slow and expensive, and with-
‘care and most expert manipulation the quan-
o w&m ores nre apt to be uncer-
- LN B Mar the most expeditious, certain,
inexpensive method of testing such ores, as well as of
u y determining their value.
“The apparatus and materials requisite in assaying are as

. b
balance for weighing ore and fluxes, sensitive to a grain,
ith & weight of three ounces on each pun, with box of

finer balance, sensitive to one-tenth milligramme, with

Scientific American,

powerful flux, plays a very important part in the gold and
silver eupollation assay.  In the crucible assay the oxide
(litharge) is always used.  The ore or the reducing agents
mixed with the fluxes react upon it in such & manner that o
portion of it is reduced to metallic lead, which, as the con-
tents of the erucible becomes liguetied by heat, falls by rea-
son of ita greater gravity to the bottom of the vessel, washing
down and alloying with the liberated particles of precious
metal, 8o that when the crucible has been cooled and broken
u button of lead is found at the bottom, and this button, if
the assay has been properly oonducted, containsall the preci-
ous motals,

In the scorification the metallic lend exposed to a current
of highly heated air is partinlly converted into litharge,
which, acting us a flux, liquefies the ore, the liberated gold
or silver alloying themselyves with the unchanged portion of
lead at the bottom of the scorifier,

Tn the erucible assay the following proportions of flux will
be fonnd to work well with most quartzose ores:

OO\ s $havresiedsinsnse
Litharge, ........

~ a weight of one gramme on cach pan, with box of weights,
A small erucible or melting furnace,

i hood 10 carry off the fumes pro-

~duced in ronsting ore,

A cupel or muftle furnace.

- m. ”Oﬂﬂﬂ.llld wnl ano.

‘muffle eleaner, poker, and shovel, and

stone bammer,

Brass moulds for making cupels.

Large iron mortar and pestle fo
breaking and grinding ores.  Fine work
~with very hard ores also requires an
agute mortar and pestle.™

Brass wire gauze sieves—S80, 100, and
120 mesh,  Small spatulas, camel’s-
linir brush, and glazed paper.

Iron pans for roasting.

Tin samplers,

Moulds for pouring scorified charges.

Crucibles, scorifiers, annealing cups,
pariing flasks, aud test tubes.

Silver foil, lead foil, granulated lead,
litharge, floured charcoal, argol, niter,
borax glass, boracic acid, bicarbonate
of soda, salt, carbonate of ammonia,
fine bone ash, and white silicious sand
(silicn), nitric acid (pure).

The first requisite in any assay is
that the whole of the ore or rock to be
tested be reduced to a uniformly fine
powder or flour and separated from
metallic scales or particles, if there be
any. This is usually accomplished by
breaking with the hammer, and then
completing the reduction in the mor
tar or beneath a muller, The sample in
process of reduction is from time to
time thrown on the sieve to separate
the finer portions and avoid the incon.
venience and loss by dust.  If any of
the metallic particles or scales remain
on the sieve these must be weighed and
sy ed sepurately, the results first pro
portioned 1o the weight of sample of
ore tuken being added to the results
from the powdered ore assay.

The powdered ore should be well
mixed together and weighed, then
sampled, A bandy sampler is made of
thive or four semi-cylindrical tin
troughs cast six or eight inches Tong,
about three-fourths of an inch in width,
and one ineh deep, placed parallel st a
distunce equal 1o théir width, und sol
dered at the endsto a tin or wire frame
or support,  When powdered ore is
sifted over this balf fulls through the openings, the other
half being retained tn the troughs, and the portion caught
muy in like munner be further divided, so that n large sample
18 reduced Lo one of suitable size for nssny, the small sumple
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correctly representing the large.®

The method of ussaying depends much upon the character
of the oreand gangue, If the ore containg any considerable
quantity of sulpbides, arsenic, or antimony it should be
roasted,  This is usually performed by spreadiog the weighed
gample of ore on an iron pan, previously coated with oxide
of iron or chalk, and gradunlly heated under a hood to low
redness until all fumes cease.  Carbonate of smmonia and
powdered gluss or sand is sometimes added to hasteo or com-
plete the uction and prevent fusing or agglutination,

The scorification method is prefernble in most canes where
it enn be applicd, but owing to the limited quantity of ore
thut can be conveniently operated upon in this way its use
is restrieted to comparatively rich ores  Pooror presumibly
poor ores sre best treated in the erucible which permits the
workiog lurge sumples

With regard to fluxes, litharge (the yellow oxide of lead),
curbonste of sods, and borax are the most important, Char
coal and nreol s reducing agents, and niter as an oxidiziog
Salt is used us a

agent. are used in connection with them

* All assays shonld be made In duplicate W chopk any error,
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APPARATUS FOR ASSAYING

Too much argol will produce too large a button of lead,
and oo smull n quantity the reverse, or none at all
itself acts us nn oxidizing or reduciog agent in many cases
The use of oxidizers, such as niter, in the erucible are olijee
tionuble, and carefnl attention to the preparatory treatment
or roasting will, in most cases, dispense with the necessity
of their use
of the oxidizing or reducing powers of the ores and the
proper proportion of reducing material, Charcoal or Hour
or mixtures of these may be employed instead of the argol
These reducing ngents should be in the finest state of divi
sion, and free from lumps and thoroughly dry, This applics
equally to all the fluxes.  Ores cootaining much lmestone
require & considerablo addition of borax silica or borax acld
(anhydrous); a similar addition to the charge is necessary If
the ore be nrgillpocous—that is, sluty or earthy

The ore und fluxes having been welghed out thoy are
thoroughly mixed togethor and put into a dry and warm sand
crucible, and covered with about one-quarter ineh of dry
salt loosely puncked down, The erueible is then put into the
melting furnasce and covered with agood fire.  Twenty min.
utes to half an hour Is usually suflicient to aecomplish the
thorough decomposition and fusion of the ore, and the eruei:
ble is removed as soon as Its contents are found to be in

The ore

Experience alone enables the assayer to judge

cover or wash in the crucible, Lead or its oxide, which fsn

339

then broken, and the button of lead at the bottom removed
and cleaned by hammering it on an anvil The appearance
of the slag will indicate whether or not the decomposition
and fusion were properly completed,  The button of lead is
put aside for cupellation (or scorifieation if necessary).

For the scorification assay the followlng charge will in
most cases suffice:

OO oo vonvssadinr ousedaoiaasdadsssdensineitses sVNEIs MA T
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Two or three pieces the size of peas are usually sufficient.
The ore is mixed with part of the lead In the bottom of the
scorifier, the rest of the lead being poured over the top and
the fragments of borax placed on top, The scorifier must
be lurge enough to admit the charge without filling it. When
placed in the muffle, properly heated, the lead and borux
melt, the surface of the former by contact with the air be-
coming converted into liquid litharge, which with the aid of
the borax fluxes the ore, forming a ring of liquid slag, which
finnlly covers the whole surface of thelead,  As soon as this
takes pluce the vessel is removed from the muffle and its
contents dexterously poured into the iron mould, where it
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quickly chills, and the lead button is removed and cleaned by
hammering. If the buttons are too
large to be admitted to the cupel (which
should weigh at least as much as the
button) they must be scorified down;
that is, placed in o scorifying dish and
exposed in the open muffle. The hot
air oxidizes and slags off the lead, and
on pouring and cooling this may be
separated from the reduced button by
pounding as before; in many cases it
separates itself.

When the button {s of proper size it
is dropped into the bone ash capel,
thoroughly dried and heated to bright
redness, where it melts, and as the bot
air converts the lead by degrees into
liquid litharge, and this latter is ab-
sorbed into the porous cupel, the button
decreases in size until the last of the
lead is slagged off and there remains in
the bottom of the cupel only the fused
bright button of gold or silver or any
alloy of these. By too high a heat or
overlong exposure in the crucible there
is apt to bea loss of silver through vola-
tilization. If too low a heat the litharge
is imperfectly absorbed by the dish and
the button solidifies (*‘ freezes ").*

Gold is nearly always found associ-
ated in ores with silver, and the button
or bead obtained from an assay uwsually
requires ‘ parting;” that is, the sepa-
ration of these metals. The button
having been carefully weighed is treat-
ed with pure nitric acid diluted with
half it volume of water, and heated
to boiling in a test tube or small parting
flask. If the proportion of silver isnot
less than three to one of gold all the
silver dissolves in the hot acid, the
gold remaining as a dark spongy mass.
If less than this proportion of silver is
present the gold protects it from the
proper action of the acid, and the sil-
ver dissolves out slowly, or not at all
In this case—and a little experience
enables the assayer to judge from the
color of the button whether enough sil-
ver is present or not—silver must be
added. Enough silver 1s cut from the
silver foil, wrapped about the button,
and this in turn placed in a small cor-
net of lead foil and placed in a clean
hot cupel, where it melts and alloys;
the lead soon slags out aud the but-
ton Is ready for the parting in acid as deseribed.

The gold sponge or particles of gold powder obtained in
parting is washed by decantation with hot water in a test
tube.  While the tube is filled with water & small anvealing
cup or poreelain erucible is placed with its mouth over the
tube or flask, which is then quickly inverted, so that the
fine gold falls to the bottom of the cup or crucible. By im-
mersing this and the wouth of the flusk the latter may iie re-
moved without disturbing the gold, which after dmr-ningu
much of the water as possible is dried at » gentle heat, then
heated to redness to give it coberence, cooled, and weighed.

The greatest care is necessary in weighiog assay beads of
gold and silver, as, owing to the value of the substances
weighed, a very small error may make a great difference in
the resalts,

The decimal or Freoch system of welghts are common
employod in assaying.  The axsay ton is intended to simplify
wnd fuctlitnte the finul caleulations; the ratio which an A, T,
boars to n milligramme is the same as that between & ton
(2,000 1b. wvoir.) and a troy ounce, 8o that if one A, T sample
of ore I wsayed and found to contain one milligrmmme of

* Large allver buttons must be removed with care
Avold foss through spatting, occastoned Wy mw“mwh

state of complete fusion. It is allowed to cool thoroughly,

from the llver at the mowent of solidineation,
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 The Iuo-otor.

I'gw bas recently been employed Lo report to the
United States Government on the merits of a very remark-
lbhmﬂlmdo by Professor Gamgee. It will be remem-
bered that this gentleman has given much attention to the
construction of ice-making machines; and s few years ago
s real ice skating rink in Chelsea attmacted a great deal of
attention.  Of Iate Professor Gamgee has resided in the
United States, and continued to occupy himself with ice and
its artificial production. Duriog the early portion of the
present year he submitted to the United States Government
the proposal to which we have referred, which is that be
shall construct & new motor which will, to a large extent,
take the place of the steam engine and work without fire.
If such a scheme had been brought forward a few years
since its inventor would bave been regarded asa lunatic. But
=0 much knowledge has been disseminated concerning the be-
havior of gases, and the conditions under which work is per-
formed, that Professor Gamgee need have no fear now that
his ideas will be neglected or passed over without due exami-
pation. Apparently the “*zeromotor V' is ** perpetual motion ™
over again. But the inventor of perpetual motion engines is
always trying to prodoce a machine which will work itself
without external sid of any kind. Professor Gamgee's
scheme has nothing in common with this. He proposes to
utilize natural forces; and his engine would be, if con-
structed, a heat engine in just the same sense that the steam
engine is a beat engine, only he proposes to work at much
lower temperatures than the steam engine requires, and to
use ammonia instead of water.

In order to make the principle involved perfectly intel-
ligible, let us consider fora moment what takes place in a
steam engine. We take water and heat it, thereby enor-
mously increasing its volume, and converting it, in a word,
into what we may call, for convenience, a gas. This gas is
used to propel a piston against a resistance. It is then suf-
fered to escape into a cool chamber, condensed, or in other
words reduced in volume as much as it was before augmented,
and pumped back in the boiler. We have thus a complete
cycle, and the engine works between two temperatures, that
of the boiler, say 820°, and that of the condenser, say 1207,
and the efficiency of the engine is determined solely by the
difference between these two temperatures. Now let it be
supposed that the normal heat of the atmosphere was 3207,
then water could not exist, but it would be still quite possi-
ble for beings who could live in such a temperature to work
a steam engine, if only they could isolate steam from the air,
which might be done easily enough; and if, besides, they
possessed any means of reducing the temperature of a con-
denser to 120°. Given these two conditions, and their steam
engine would work without fire. Cousiderable difficulties
would, bowever, be met with in producing the low tempera-
ture required, while without the steam engine would be im-
possible,

Now we bave several lignids which behave at normal
temperatures, such as 607, just as water would behave at
320°, and these liguids might be used to develop power if
only we could obtain the low temperature needed to con-
dense them. So long as sufficient difference of temperature
exists power can be had; and it is of no consequence what-
ever, whether the range of temperature is at one end of the
scale or the other. Power can just as well be obtained from
a fluid working between zero and —200°, as from a fluid work-
ing between 320" and 120°. In the one we must provide heat
to raise the temperature asbove the normal,
must provide a source of cold, to speak popularly, and it is
far more convenient 10 do the former thao the latter, We
bave no stores of ice and =alt, for example, to draw upon for |
the production of zero temperature, but we have stores

of coal which will give us high temperatures. 8o much |

being understood, the rest will be casily comprehended.
Without going into details it will be enough to say that Pro
fessor Gamgee proposes to work an engine between 60" and
407, that is to say, through a range of 100*; and this he
purposes 1o do by taking a quantity of liquid ammonia and
putting it loto u vessel, which we may call a boiler. In this
the ammonia will be beated by the atmosphere to its own
tempersture, It will boil, and the gas will be used in an
engine. 8o far all is quite clear. We have one-half the
cycle, but we have yot 10 see how the low temperature, —40",
is 1o be obtained. 1t is, of course, out of the question o (rl
this by the use of refrigerating age nis; and it is bere that the
really beautiful portion of the invention comes fn. 'When |
&as Is expanded and does work, it is cooled down. Profos- |
sor Gamgee proposes 10 use his ammonia so ¢ xpansively that
it will be cooled down sufficiently 1o

liquefy,  Then it will
be pumped back into the boiler and the cyele will be com-
plete. An engine would thus be obtained ¢ apable of develop
ing very great power without the use of fuel. It need bardly

be sald that the man who can schieve this

object m Y hopx

Scientific American,
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stowed on inventors, Before we can say whother Professor
Gamgee Is or is not likely to oblain success, we must clearly
understand the properties of the fluld with which bie proposes
1o work.

Ammonia is & compound of one atom of nitrogen with
three of hydrogen (NH,). At ordinary temperatures and
prossures it is a gas.  Concerning certain of its physical

monia used by Lamm in o totally different way to propel
tram-cars, as described in the Engineer for January 12, 1872,

not liquefy until a temperature of —40" s reached.

is 059, air being unity; and that of the liquid is 0°76, water
being unity. The specific heat of the gas is 0°508. Atn
temperature of —22° the gas—lo carry out the analogy we
might term it ammonin steam—has a pressure of 17 pounds
on the square inch absolute, At 32%its pressure is 60 pounds,
At 68°, which is about the highest air temperature it is wise
to reckon on, its pressure is 126 pounds on the square inch.
The volome of the gas as compared with the fluid which
produces it has not been tabulated. At atmospheric pressure
and 02°, 1 pound of the gas would occupy about 23 cubic
feet, and 1 pound of liguid ammonia would occupy about
36°5 cubic inches.  Thoe Iatent heat, or the heat absorbed by
the liquid in becoming a gas, does not appear to bave been
ascertained.  All the figures we have given must be consid-
ered as approximate only.,

Hitherto comparatively little interest has attached to what
we may term the mechanical properties of the gas, and this
may account for the differences in the figures given by vari-
ous authors, and the silence of all on such a question as the
latent heat of gas, It will be seen that the maximum pres-
sure which Mr. Gamgee can reckon on without the aid of
artificial heat is 126 pounds absolute. But there is some
doubt as to whether the gas will remain wholly unliguefied
at this pressure and temperature, Kemshead states that it
will liquefy at 60* and 105 pounds on the square inch; and
it is more than probable that the pressures and temperatures
we have given above are all critical; that is to say, those at
which the gas is on the point of liquefaction. We do not
think it would be safe under the circumstances to assume
that a higher working pressure is attainable without tho aid
of heat than 100 pouuds on the square inch,

So many points have to be considered that it is by no
means easy to say precisely to what extent the gas must be
expanded to produce the cold necessary for liquefaction. If
we deal with it as a perfect gas we find that, if the initial
temperature is 68° or 520" absolute, and the gas be expanded
adiabatically three times, the final temperature would be
—81°, or very much more than low enough. As, however,
it will be impossible to prevent the gas from picking up some
heat, it will not be safe to reckon on less than thisamount of
expansion; possibly much more will be required. A three-
fold expansion would give a terminal pressure of 88 pounds
on the square inch absolute, but before this liquefaction
would have begun, the average effective pressure ic the
cylinder would be 66 pounds less the atmosphere, 15 = 51
pounds, which is a good working pressure. So far it will
be seen that much is in Professor Gamgee’s favor, but it
must not, therefore, be assumed bastily that its success is as-
sured. Something remains to be learned concerning the
behavior of the ammonia,

The zeromotor is in this dilemma, thatif the expansion be
not sufficiently extended no liquefsction will take place;
while on the other hand, if it is sufficiently great, the engine
may waste all its energy in overcoming the back pressure of
the atmosphere. The intense cold of the cylinder will tend

In the other we |

~ make its further investigation very desirable,

powerfully to reduce the pressure of the gas at the begioning

of a stroke, while toward the end it will give out heat and
prevent liquefaction, A very complex action has to be pro-
vided for, and nothing but direct experiment can settle the
| question at fssue.  Theoretically, the zeromotor is, so far as
cnn be ascertained from the somewhat limited data available,
sound in principle. It rémains to be seen whether it can be
reduced to practice.  We agree with Mr. Isherwood, how-
ever, that the invention is one baving sufficient promise to
““What is
now mainly desired,” writes Mr. Isherwood, **is that Pro-
fessor Gamgee may bo permitted to prosecute his experiment
at the Washington Navy Yard to a conclusion, and there
bring his engine to a practical test with as little delay as pos.
sible.  Should the department be able to grant this, the
favor will be well and properly bestowed in the interest of
| the navy and of the world."—Engincer.

i D

Large Centrifugal Pump,

W. H. Alien & Co., Lambeth, have lately made a large
mntr“ugnl pump for the irrigation of extensive cotton flelds
in Egypt. The pump bas a 60 inch disk and 36 inch pipes,
and is capable of discharging 70 tons of water per minute,
The lift aguinst which it s to work is 15 foot. The pump
will be driven by a horizontal engine of 125 indicated horse

power, the power being transmitted by a belt 21 inches wide,
nud five-cighths inch thick

and popularly known when diluted as sal volatile and harts. | mine,
horn—boils at —86° Fah,; while according to another it does | dering more or
The | metals which ean be obtained in leaf form.
difference is apparently small, but it is very important at the | |tion of such metallic sections, says M% Elsden, will show
lower end of the scale of temperatures. The higher the tem- | two principal types of structure, one belug essentially gran-
persture at which liquefaction takes place the better in one | ular aud the other fibrous.
way for Professor Gamgee. The specific gravity of the gas | tin may be tnken as an example) present the appearance of
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3 Mileroscople Structure of Meials,

Some observations on the minute structure of metals
recently communioated to Nafure by Mr. J. V. Elsden, are
both interesting and instructive, Notwithstanding the great
opacity of metals, it Is quite possible to procure, by chemi-
el means, metallic leaves sufliciently thin to examine be.
neath the microscope by transmitted light, Silver leaf, for
example, when mounted upon a glass slip and immersed for

properties a diversity of statement unfortunately exists. !nnhon time in n solution of cyanide of potassium, perchilo-
Thus, secording to one authority, liquid ammonin—which | ride of iron, or iron alum, becomes reduced in thickness to
must not be confounded with the water saturated with am- | any required extent,

The structure of silver leaf may also
be conveniently examined by converting it into & transpar-
ent salt by the action upon it of chlorine, iodine, or bro-
Similar suitable means may also be found for ren.
less transparont most of the other
An examina-

The granular metals (of which

exceedingly minute grains, each one being perfectly isolated
from its neighbor by still smaller interspaces.  The cohesion
of such leaves is very small. The fibrous metals, on the
other hand, such as silver and gold, have a very marked
stracture. Silver, especially, has the appearance of a mass
of fine elongated fibers, which are matted and interlaced in
a manner which much resembles hair. In gold. this fibrous
structure, though present, is far less marked. The influence
of extreme pressure upon gold and silver seems to be, there
fore, to develop n definite internal structure. Gold and sil
ver, in fact, appear to behave in some respects like plastic
bodies. When forced to spread out in the direction of lenst
resistance their molecules do not move uniformly, but neigh-
boring molecules, having different velocities, glide over one
another, causing a pronounced arrangement of particles in
straight lines. This development of a fibrous structure, by
means of pressure, in a homogeneous substance like silver,
is an interesting lesson in experimental goology, which may
serve to illustrate the probable origin of the fibrous struc-
ture of comparatively homogencous limestones like those of
the Pyrenees, Scotland, and the Tyrol.
S —esere—
The Ensulation of Electric Light Wires.

At a recent meeting of the New York Board of Fire Insur-
ance Underwriters, the danger arising from the use of electric
lights with uninsulated conductors came up for discussion,
The matter had been investigated on account of an accident
a short time ago in a jewelry store in Maiden Lane, when a
man was on the roof running an electric light wire across.
It came in contact with the telephone wire, and a flash
passed down to the telephone box, destroying it. The
shock loosened a considerable extent of plaster.

City Electrician Smith ssid tbat the sbock must, he
thought, have been very powerful, and had any one been at
the telephone, he might bave been killed; or if the flame
had passed near light goods, there might have been a con-
flagration. The wires of the electric light ought to be thor-
oughly insulated.

Superintendent Harrison, of the New York Board of Fire
Insurance Underwriters, said that the Board would ask the
proper authorities to see that the electric wires were pro-
perly insulated. Owing to the rapid introduction of the
electric light, and the many new wires that were being run
over the city houses, the danger, bhe said, was constantly
increasing. In the meantime buildings using the electric
light would be rated ss ““specially hazardous,” unless the
insulation of the wires was approved,

A. A. Hayes, Jr., of the Brush Electric Lighting Com-
pany, has informed the board that the wires
pany were already insulated while the
discussion ; and since the action of the
companies have been experimenting in regard to the best
metbod of fnsulation,

—t O >

Actinle Zine,

Dr. Phipson describes a zine white of a dazzling purity
obtained by precipitating a solution of zine sulphste by
means of barium sulphide, submitting to
strong pressure, and ignitiog it with l

I
i

pound, on expunnlothonn.mtodm'ﬂ-lh
about twenty minutes becomes of a deep slate color. 1
removed into & dark place it gradually loses color, and in
sbout five or six hours it becomes again snow-white. This
Wmuhwmhmm

often as desired,  Further, this )

thin; at most lhomponndllk.tm,"" :
color on exposure 1o the sun for two hours, mnun‘ on
analysis was not found wmmmuqa&r
stance known s actinic.

mdolnlhhcity.lul.h!m& MGﬁ

Northwestern University, under m lm
York Electrical Society. 'l‘lq




tions in the inclosed gas corresponding in
timeand strength with the sound waves gene-
~mated before it, thereby vibrating the flame,
~ B, and its emitted heatand light rays. These

for the accommadation of visitors, and Director-General|  An improved axle box, patented by Mr, Wiills Jones, ot

Seientific Imerican,

| to the buildings mentioned thore will be o lrge reatanran
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MISCELLANEOUS INVENTIONS,

Kimball is particularly interested in “n press pavilion,” | Brooklyn, N. Y., is designed to secure perfect lubrication of

§ i‘y.}’lil‘clt‘he intends putting up for the use of visiting journal-

ists,
An exhibit which will probably attract the attention of

vith | more visitors than any other will be a cotton flold, showing
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nstruments shown in Tig. 2 is similar
the difference is mainly in the trans-

~current in the thermopile, C,

b produces audible effects in the tele
Y,

In Fig. 4, the chamber, A, of transmitter is

pplied with gas by the tube, F. Speaking

nst the chamber, A, will produce undula-

modified heat and light rays will generate
electric currents in the thermo-electric pile,
€, against which they strike, and these ther-
‘mo-¢lectric currents corresponding in time
and strength with the sound waves at the
transmitter, the magneto-telephone, E, being
in the circuit of the thermopile, C, will reproduce any
sound made before chamber, A, of the transmitter.
The Atlanta Exhibition,

The plan of the proposed Cotton Exhibition at Atlanta, Ga.,
next October expands rapidly with the popular demands made
upon the management. The indications now are that the

Exhibition will be not merely a successful cotton show, but
oue which will include, also, all the great in-
dustries of the South, and so much of those
of the North as are tributary thereto. The
Exhibition buildings bave been multiplied
and enlarged accordingly. The main build
ing, which is now in process of erection, will
be 750 feet long by 90 fect wide, with & trao-
sept 500 feet by 90 feet.

The Exhibition will be held in Oglethorpe
Park, chiefly a flat meadow surrounded by au
oblong race-course half « mile 1o length. Out
side the race-course the ground rises and will
be terraced for the accommodation of the
subordinate bulldings of the Exhibition.

The main building will be devoted Lo ex-
hibits of textile fabrics and the machinery for
producing them. Another building, 250 feet
long by 100 feet wide, will be filled with ma-
chinery for preparing sugar, rice, and similar prodoets, A

still larger one will contain exhibits of all varicties of tobaeco,
its products, machinery, and everything connected with it,
A building on (he plan of (hat which contained the Kuansis

and Colorado oxhibits at the Contonninl Bxhibition will be |
given up 10 a comprehensive display of the agricultural, |

the mineral, and the woods of the Bouth.
This di-pl;l_\' is to be made chiefly by the
Boutbern rallroads, which are cooperating to
muke it the fullest aud most comprebensive

€Ver seen.  All the territory south of the Ohio

River will be ransacked for suitable objects

Lo show hoere, and the resalt is expected Lo be

B most important display of the surface nud |

underground wealth of the South |
An sonex to the main building will be

known as the Forvign Department, und will

be a bonded warehouse, under charge of

& Treusury special angent, for the displny of

such foreign exhibits us the proprictors do not

wish to pay duty on, This Important con

cesslon has been made by Beerotary Windom,
pod will secure o large amount of foreign ex
hibit Letters have been reccelved from o
Iarge number of manufacturers in various Buropesn coun
tries, who express a desire to enter machinery for exhibition,
it Is sold in this coun

In addition

but nl;j:rl (o paying dutivs on it unless
ll‘), which, of course, could pot In ‘vlh:]l]i»lll,

. e,n‘,my MAGNETIC rgmorxoxm WITH REFLECTING DIAPHRAGM TRANSMITTER.

the plant in all stages of growth. Thirty acres of the park
have been laid out in balt-acre lots, and given to as many
different planters for a competitive trial of skill in cultiva-
tion.

Pains have been taken to make this a complete dis-
play of every variety of cotton in the world. Seed has been
imported from Africa, Indin, and other parts of the world,
sometimes at great expenge, a single balf pound of a certain

MAGNETIC THERMOPHONE WITH MANOMETRIC FLAME TRANSMITTER,

Tare variety having cost $200 in gold. This plantation bas

the journals and boxes of the axles of vebicles, securing as col-
Jnteral advantages the exclugion of dirt, sand, or other abrad.
ing materinl from the bearing surfaces of axles and boxes.

Messrs, Robert Dodsworth and Jobn W. Holdsworth, of
8t. Louis, Mo., have patented an improved
month-picce for speaking tubes and tele-
phones, which consists in combining an elec-
tric eircuit closing device with the cover of
the mouth-piece of the tube or telephone in
such a manner that when the cover is opened
the circuit shall be momentarily closed to
give the signal,

An improved vertically swinging gate has
been patented by Messrs, John Flinner and
Jacob Hollinger, of Millersburg, Ohio. This
invention consists in a peculiar arrangement
of a locking mechanism for hoiding the gate
down and preventing it from being raised,
except when it is to be raised by the working
levers.

Messrs. Frank Baldwin, of New York, and
Howard Selvage, of Brooklyn, N. Y., have invented a scarf,
so constructed that it can be folded in different ways, ard
will present a fresh wearing surface each time.

Messrs. John B. Grégoire and Hubert Hebert, of Lake
Linden, Mich., have patented an improved bedstead. This
bedstead has a horizontal frame supported by suitable legs,
and provided with a series of transverse or longitudinal
spring sluts, upon which blocks supporting a like spring
slat frame rest, this latter frame being pro-
vided with springs on both sides and with a
hinged adjustable head rest.

An improved heat reflector for fireplaces
has been patented by Mr. John Southward,
of Mount Sterling, Ohio. This invention re-
lates to certain improvements on the inven-
tion for which letters patent No. 197,205 were
granted to William J. Cox and to the present
inventor, under date of November 20, 1877.

An improved fabric for the manufacture of
packages in which to put up ground coffee,
spices, baking powder, and other substances
which deteriorate by exposure to the air or to
moisture, and which will serve to preserve
their aroma or otner desirable qualities for a
long time, has been patented by Mr. Henry
C. Crocker, of Milwaukee, Wis, The improvement consists

been already seeded, and i now being cultivated under the |in a paper fabric formed of one layer of waxed paper in-
general direction of Mark Hardin, & well-knowa representa- | closed within two layers of common paper, whose edges

tive Southern planter. Material for another interesting dis-

project over that of the waxed paper and are pasted to-

play is being gathered by Mr, Edward Atkinson, who has | gether. 2

charge of the foreign exhibit of fabrics and fibers, and is col-

Mr. Edward Birmingham, of Brooklyn, N. Y., has pa-

lecting specimens of every variety of cotton goods, fibers, tented a shirt ironing board having s projection and

and primitive machinery for treatingthem. He is ransacking |

THERMOPHONE WITH THERMO-ELECTRIC RECEIVER AND REFLECTING

DIAPHRAGM TRANSMITTER.

every portion of the world to make his gathering complete.
A full display of agricultural implements will also be
mnde,

There will also be a number of special exhibits of horses,
eottle, hogs ete. There will also be poultry and bench
shows, nnd an sgricultural god horticultural fuir,

TRANSMITTER,

Thoe management of the Exhibition has been committed city, bhas patented o lnmp  wick
o 1L L Kimball, DircotorGeoera), with wwelye ehiefs | compound consisting of phosphate

- "' —/‘i{#

THERMOPHONE WITH THERMO.-ELECTRIC RECEIVER AND MANOMETRIC FLAME

rounded shoulders upon its forward end to fit the neck and
shoulders of a shirt, and having slotted arms
upon its rear corners, a pair of rollers for
holding the shirt, aud a handle for turning
the rollers.

Mr. Friedr. Adolf Reiblen, of Stuttsart,
Wiortemberg, Germany, has patented a pro-
cess of making wine from grapes, which con-
sists in exposing for a few minutes to a water
bath kept at a temperature of 2129 Fabr. the
mass of seed, flesh, and skins remasining after
expression of the must; also macerating them
in walor or grape juice, and in mixing them
with the must,

A spring cushion sapport for carringe seat
backs has been patonted by Mr. Charles (.
Bailey, of Wellsburg, N, Y. This support is
for the cushions of carringe seat backs be-
tween the seat backs und the lazy backs, to
hold the cushion out agninst the backs of persons riding in
the seats and prevent the cushions from sageiog.

An improved travois or horse litter, especially designed
for military purposes (or the transportation of the siek and
wounded, has been patented by Me. Thomus M. MeDougall,
of Fort Yates, Dakota Ter.  The novelty consists in pivot-
ing the forward ends of the bed frame to the
long shafls between which the draught ani-
mal is attnched, and in providing hinged and
adjustable legs or supports for the rear e¢nd
of said frame, whoreby it may be supported
at different elevations; also, in providing
an clastic or yielding socket for such sup-
ports,

An improved engineer's level rod bas been
patented by Mr, Michsel L. Lynch, of Cam-
cron, Toxos.  This nveutlon relates to the
cluss known as “self-reading level rods,” and
Iy distingalsbed from others by the poculiar
manner of marking the seale upon the fave of
tho rod, whereby the readings of fractions of
o foot may be rondily made without the use
of u sliding target,

Mr. Charlos A, Schnoider, of New York
Impregnated with »

of ammonia, bibo:

of departments, several of whom bave already beon ap-(mie of soda, sulpbate of ammonla, and chloride of *

pointed,

thium,
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~ The eradle represented in the annexed eograving is capa-
ble of being folded into very compact form for storage or
shipment, and, when extended, it possesses all of the con
veniences of the best cradies in use, The cradle is formed
of two triangular folding end frames provided with folding
braces and connected by longitudinal rods, from which the
canvas bottom is supported. These frames are pivoted at
their apex on the top of two connected triangular folding
standards, and are provided with a crank for swinging the
cradle.

Scientific Amevican,

tide on & wrought iron double intersection triangular truss
of three spans. About 190 buildings were removed along
Filbert street in preparing for the construction of the work,
The roadbed from Shock to Sixteenth street, a distance of
2,042 feet, is 106 feet wide, and contains nine tracks. Near

Seventecnth stroet is o turn-table, enst of which is a hydraulic
elevator for mail express and baggage.

The building on the square bounded by Fifteenth and Six- |
teenth and Market and Filbert strects, formerly used for the
freight station, has been entirely removed and rebuilt of iron

A bent rod, from which a fan is suspended, is attached to
the bearings of the cradle in such a
way that it moves in a direction op-
posite to that of thecradle when it
is swinging, or the fan may be ope-
rated independently of the move-
ments of the cradle. The twotrian-
gular frames forming the cradle are
provided with pivoted folding braces
and are suspended at their apex
from shafts mounted at the apex of
triangular folding standards which
are also provided with the pivoted
‘olding braces. Tbecradle endsare
connected with each other by rigid
longitudinal mails. The cradle
frames are connected by the longitu-
dinal bars from which the canvas
forming the bottom of the cradle is
suspended. Wicker work or a mil-
ing extends along the sides of the
cradle.

Theshaft, from which thecradleis
suspended, is provided with a crank
for swinging the cradle, and with
connections for operating the fan.
These connections are mads adjnst-
able, €0 that the fan may be moved
more or less, and provision is made
for swinging either cradle or fan
separately. The cradle may be ope-
rated by means of a treadle, or by
a string or belt, from an adjoining
room.

Fig. 1 is a perspective view show-
ing the cradle in condition for use, Fig. 2 13 a sectional
view, showing the operating mechanism, and Fig. 3 shows
the cradle folded up.

This invention was lately patented by Mr. C. C. Clark, of
Brownwood, Texas.

NOVEL BOOK HOLDER.

The engraving shows a new adjustable and folding-book
holder recently patented by Mr. Philip Lohges, of Pittston,
Pa. The frame hus two upright ends, each formed of two
strips connected at the upper end by a hinge and by a band
spring. These end pieces are provided with spring fingers
for holding the book open, and are connected
together by removable upper and lower longi-
tudinal rails, one of the lower ones being
provided with a shelf for supporting the
book. The end pieces are provided with an
adjusting device by means of which the incli-
nation of the book may be cbanged at plea-
sure. The device may be taken apart readily
and packed in very small compass. It will
be found very useful by students, copyists,
and readers generally. It is neatly and sub-
stantially made of wood and nickel-plated
brass.

Cooking by Eleetricity.

Of the many curious things certain to be
seen at the forthcoming exhibition of clee
tricity at Paris, not the least remarkable will
be the electrical cooking range of M. Salig-
nac. That ingenious gentleman is going to
fit up his apparatus in the grill room of the
resisurant, and intends to furnish a great
variety of meats which have been cooked
by heat generated from the electric current.

At the last Paris Exhibition, M. Mouchot
roasted mutton in condensed sunsbine, and
literally turned his spit on the hearth of the
sun; bul sn enthusiastic admirer might say
that M. Saligoac bad far surpassed this in
broiling steaks by lightning and warming
coffee with the aurora borealis.  As a matter
of fact, the electric current is as wel) fitted to produce heat
as it is to produce light, and just as eleetricity will, in all
probability. be made to yield the principal artificinl Might of |
the futare, 8o will doubtless it be applied to houschold heat- |
ing. The same machines which light the house by uiylll"
will heat and cook by day, hesides performing other duties,
such as driviog a coffes mill or a sewing machine,

A
The Philladelphin Elevated BRallway.

The elevated extension of the Pennsylvania Rallroad on
Filbert strest, Philadelphia, is open for froight teaffle,  The
line of the extension leaves the present pssenger traoks nt
Powelton avenue, sand puas Thirtieth
wrought iron deck bridge

8 over

feet

treel on o n

above the street, The
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and brick, two stories high.

All the freight will be received

CLARK'S FOLDING CRADLE.

from and delivered to wagons on the ground floor, being
moved between the first and second floors by sixteen
hydraulic elevators capable of lifting five tons each. All
that portion of the second story from Market street is laid
with four tracks for freight, with standing room for thirty-
five cars. That portion of the second floor parallel with Fil-
bert street, extending from Fifteenth to Sixteenth street, is
intended for a shed for the incoming and outgoing passen
ger trains. Filteenth street is crossed by the eight passen-
ger tracks, 19 feet above thesurface of thestreet. Thespace
between Fifteenth street and Merrick street, a distance of
12214 feet, and extending from Filbert street southward 190

~-~ie

LOHGES'

BOOK HOLDER.

feot, is oceupied by the passenger station, which is not yet |

completed,
- Ce—

RECENT INVENTIONS

Mr. Charles Barlow, of Cookshire, Quebee, Cannda, bns
patented an improved fire escape which consists of a oylin. | g
tho check plates being connected by elastic metallic bars,

"sooured 1o cach of the plates ut one of their ends, and pass

der provided with a piston filled with compressed gas, water,
or other liquid, and haviog a wire colled around its sorew-

(hreaded surface, inclosed, sliding, and revolving in another | loosely throngh the other plate, A :

cylinder that is to be aftached to the belt of the operator; | or other suitable means at their other ends for attaching

nnd it consists nlso of an srmangement of valyes and thelr | them to the ends of the reins, ‘hm‘?’m“'m-rﬂﬂﬂw

connections, ko thit the operntor may control the movement | be drawn together (o clamp and compress the 0

of the inner eylinder, and thereby the speed of the unwind-  animal without cutting, plaching, “Qmmwwm
mouth, :

Ing of the coiled wire and the rapidity of his descent,

Schuylkill River is crossed 4214 feet above ordinary high

[MAy 28, 188,

Mr. John F. Rakes, of Greenup County, Ky., has patented
an improved apple cutter and corer, o constrocted ns to cut
the apples into pieces, separate the picces from the cores,
and discharge the cores from the machine,

A cigar-lighting device or Inmp, which will not only be
adapted for the purpose of cigar lighting, but at the same
time embody an attractive and effective means of advertis.
ing, has been patented by Mr. William E. Parsons, Jr., of
New York city.

Mr. George G. Niedomanski, of Washington, D. C., has
patented an improved spring catch or lock to be applied to
cigar boxes. by means of which nails are dispensed with,
and a fastening is provided that
may be instantly operated to lock
or uniock the lid to the box.

Heretofore paper moulds have, in
practice, generally been made up of
alternate layers of unsized paperand
sheets of tissue paper pasted togeth
er, which, while damp and more or
less plastic, receive the impression
of the type, and after being set by
baking, form a matrix into which
the melted stereotype metal is
poured. The object of the tissue
paper in the composition of the
mould is to give a body to the same
and to prevent ragged edges from
sticking up. In making this kind
of mould the paper of which the
mould is composed has set once by
drying, and is dampened when the
mould is made. It has been found
that it is not possible to reduce the
paper, baving once been set, to the
proper condition of a plastic, no
matter how damp it may be made,
and when an impression is taken in
such a composition the proper depth
of impression is not obtained, and
the tenacity of the tissue paper on
the face of the mould causes it to
draw, so that the cups of the letters
and the spaces between the same are
not of sufficient depth and sharp-
ness. To remedy these objections
Mr. Willard S. Whitmore, of Washington, D, C., has con-
structed a new composite mould, which is formed of a sheet
of unsized paper covered with a layer of paper pulp which
has never been set by dryving.

An improved speaking-tube mouthpiece has been patented
by Mr. George F. Richter, of New York-city. The inven-
tion consists of an indicator that opens snd closes horizon-
tally, in combination with a vertically adjustable mouth-
piece, that when adjusted for use closes the indicator, so
that it can fall at the slightest pnff of the operatar.

Mr. William F. Mann, of Mount Pleasant, Mich., has
patented animproved form of buckle desigued to be used,
in connectivn with a strap, for fastening the
mouth of a bag or other purpose.

An improved mck and spool for holding
rope coils has been patented by Mr. Charles
J. Le Roy, of Palestine, Texus. This inven-
tion relates particularly to certain new and
useful improvements upon the rack and spool
for holding rope coils, patented September
28 1880, No. 282,788; and it consists in a
peculiar construction of frame adapted for
supporting spools of different lengihs, as well
as an improved construction of spool for
expanding and holding the coil of rope in the
center of the reel while being used.

A simple, inexpensive, and efficient device
for propelling vessels, and for other purposes,
has been patented by Mr. John C. Smith, of
Troy, N. Y. It consists of a swiveled loop,
and a propeller having a twisted plate at the
opposite end of its shaft and a crank, whereby
the twisted plate is worked in the swiveled
loop 0 n8 to feather the paddle.

An improved moth trap, to be placed in
front of the openingsor apertures of beehives
for the purpose of trapping the moths as they
attempt to enter the hive, has been patented
by Mr. Robert F. Ivey, of Willinmsburg, Ga.,
The invention consists in a box or receptucle
provided with two tubes, one inside of the
other, the inner one passing through the box
fnto the hive, and the outer one leads into the
box, %o that the moths that are not able to get at the inner
fube must pass into the box, whereas the bees pass through
the innor tube direetly ioto the hive. '

Mr. John F. Smith, of Erie, Pa., has patented an improved
bit in which cheok plates are provided with suitable means
for attaching them to the check rein and cheek of & bridle,

nnd are provided with loops

s of the




And M ulm';.ot Denver, Col., bave
woshah e it may be adjusted to fit pipes of

. , one may be telescoped within the
other any desired distance to lengthen or shorten the line of

pipe and 1o make a closely fittin

Heavener, of Deaver, Col. This invention consists in com.
Lioing with the chair two wires running from the crosbar

of the back of the chair down through

to the front corners of the seat,

wires two other wires are strained,
hind legs to the two fore legs,

-

CUement Floors,

A correspondent of the Country Gentleman sates how

the seat, and thence
and upward over these
which pass from the two

he mixed cement and gravel for cellar bottoms and roads,

which stand use and the weather.

Scientific American.

ported In the Miémoires (1867, pp. 671, 683; 1868, p. 170).

l He might ulso consult with advantage the references under

the entry ** Moteurs,” in the index o the Comptes Rends
of the Parls Academy of Sclences for 1865, Seo farther,
Génie Industriel, August, 1885 (vol. 30, p. 63, for sn account

ventions; Génie Industriel, April, 1867, (vol. o8), p. 108,
Fromoot's ammonia vapor pump; Annales du Ginie Cioil
1865, p. 826; A, van Waeyenbereh's eogine.  Tellier's ma
chine s desoribed in L' Ineention 1865 (vol. 21), p. 87; and

“in Le Technologiste, December, 19653, p. 149, Theuseof such
Longines for driving tram cars is mentioned in ScrexTivic |
L Aumenricax, November, 1871, p. 200; Engineer, January, of the dovices In general use, and without the use of wrench,

343

It consists in constructing the bruces with

vehicle bodies,
ball-and socket jJoints to give the braces freedom of move-

ment in every direction without employing loose joints,

A steam cock with a self-adjustable check valve has been
‘ patented by Mr. William Bronk, of Albany, N, Y. The cock
patented by Mr. Floyd of Delaporte’s machine, with historical notices of other in- | has its rear end threaded to screw into the boiler, und is pro-

[ vided with the valve seal, to which is fitted a valve, which
[ may be closed by the boiler steam and opened by a push

| pin.

An improved hose coupling has been patented by Mr,
John B. Newman, of Milford, Pa. By this device hose or
pipe ean be coupled or uncoupled more quickly than by any

1572, 1. 23; Dingler's Polytechnisches Journal (vol. 208), p. | spanner, orany other special tool.  The construction of the

M.  Joy's engine I described in Bayerisches' Industrie

sine, August, 1871, p, 152; SOENTIFIC AMERICAN, July, 1871,
p. T0; September, 1871, pp. 181, 109, See also the ** Abridg-

vnd | coupling is such that it cannot be described without engrav-
Gewerbeblats, 1872, p. 153. For an account of Laughland's |
| engine, see Engineer, August, 1871, p. 131; Mechanies’ Maga.

In October, 1578, 1 put down a cemoent drive-way, The first |
cost was three and n half Inches thick, seven parts of sharp, |

ngs.

Petroleum aud Plant Life.
AL the last meeting of the California Academy of Sciences

conrse sand or flne gravel, to one part of cement, thoronghly'menu of Specifications Relating to Air, Gas, sud other | a discussion ok place on the subject of the use of petro-

mixed in a box dry, then datapened
with water. 1 spread it on the
ground in seotions or squares. As
#00n 45 it was set, 1 put on another
coat, one inch thick, of one part of
coment 1o three parts of sharp
sand. When that was set, for a
finishing coat T put half an ionch
thick of one part of cement and
one part of sand, Tt will in a week
or ten days do to drive over. For
my cellar bottom I used five parts
of clean, coarse, sharp sand (plas-
terers call it fine gravel) to one part
of cement. This was mixed in the
same manner as for the drive-way
It only requires to be damp enough
to work well. It was mixed ina box,
wheeled into the cellar, dumped,
and spread smooth with a shovel,
hoe, or trowel, about two inches
thick. Take n spade or shovel, flat

side, and beat it down hard and
smooth. For flnishing, use one part
of cement to oue part of sand; this
{8 thoroughly mixed, and then
watered so it is like plastering mortar.  Dump it on the first
cout, shout half an inch thick, spread and smooth with a
trowel. It will soon become as hard as stone. The cement
I used is known ns Portlund cement, though I think the com-
mon hydraulic cement will snswer if {resh,
il 4 — -

Crulsing for fecbergs,

The early appearance of icebergs in the track of Atlantic
steamers, and the imminent risk which these wanderers from
the north oceasion to navigators and passengers, ngain call
forth the query whether something cannot be done to diminish
the hazard of them, if not to destroy them outright. Com-
mander McKay, of the steamship Parthia, suggests that it
would be a gond plan to detail a government gunboat or two
to follow one or more of these icy mon
sters to study their natural history after
they have entered upon their voyage, A
record of such observations, he says, would
be of priceless value Lo the navigator, us it
would help him to estimate the probable
position of an iceberg, so as to avoid it
after being told of its position at some
previous date. This would give value to
the now practically useless ships™ reports,
signaling. etc. He suggests, also, a5 has
been recommended before in this paper,
that gunboats might profitably be detailed
10 test the effects of shot, shell, dynamite,
or torpedoes on these ice masses, and is

disposed to think that such treatment
might very much hasten the dissolution of
the bergs

For the benefit of readers who are not

adds that
pneither the air nor the water tempernture

navigators Communder McEay

gives the slightest help to the navigator

(LLN Lt

in indieating the neighborhood of
berg, except perhaps when there is a fresh
breeze blowing directly over it and in n
line with the ship, or when there is a
change of water tempernture crossing its
to and from

their track on

wake., But in
America it is usunl 1o cros
(‘..||-n‘-|ll~'lnt|)‘ this
\

L

nearly a right angle

last small factor as a gul to its where

INDIAN FAIENCE

Motive Power Engines” parts, 1 and 2, in which he will find
a description of all the ammonia vapor engines patented in
Great Britain from the earliest period to the end of 1876.
et -
FAIENCE OF INDIA.

The engraving shows several examples of the curious
faience of India, which is remarkable for the simplicity of
its design and ornamentation, yet is truly artistic and pleas-
ing. The ornamentation is of the character usually found
in Eastern textile fabrics,

—— —,—re— —
ELEGANT CHAIRS,
We give an engraving of two fine chairs from the manu

factory of B. Ludwig, of Vienoa. , The frames are of solid

abouts i= lost In the early part of last

July he passed within three miles of an

iceberg with temperature vir, 63%; waler,

6 In the latter part of the same month,

120 m 100 miles east of the former position,
he | I quite to an iceberg with a steady tempera
far | r 64 ynter. 00

2 B
ftmmonin Vapor Englnes,

of B ering says that one may find the
di sodd in o paper read in 1867 by M
Ingenieurs Civils (Paris), and re

CHAIRS

mahogany or of ebonized wood, and the cushions and back

are of richly embossed moroceo leather,

MECHANICAL INVENTIONS,

An improved spring brace for vebicles has been patented |
by Mr. George W, Cooper, of Pulaski, lowa. The object |
-~.1 this invention is to brmee the springs of buggies and other
vehicles against the forward and rearward pitching of the

UPHOLSTERED IN STAMPED LEATHER.

|
b i | successfully to orange trees,

leum for destroying scale insects on
rose bushes. Dr. Henry Gibbons
said that two months sgo be put
petroleam on the trees in his garden,
Since then the trees have grown
better than ever before, they have
grown faster than ever before, and
given better roses thao ever before,
The petroleun seems to® kill the
scale insect,  The bandsomest rose
he exhibited was from a bush which
looked nearly dead a short time
since. The petroleum was mixed
with castor oil. It is not applied
profusely and allowed to run down
the roots.  Perbaps in a crude state
the petroleum would be bad, even
on the stalks; but mixed with the
castor oil it appears to be advan-
tageous to the plant. The com-
pound does not evaporate nor give
out the insojuble portion. There-
fore you have a permanent coaling,
acting on the entire surface of the
plant.

Dr. Gibbons exhibited a large
bunch of beautiful roses of exceeding fragrance and in full
bloom, which he gsthered from a bush in his garden which
two months ago was overrun with cale bugs and nearly dead.

Now, since using the petroleum and the castor oil, no
sign of any scale insect can be seen io the whole garden,
He thought castor oil was the only oil that will mix with
alcohol, turpentine, and the benzines. It is soluble in alco
hol, and when mixed with erude petroleum forms a sort of
varnish or cement, which remains on the bushes, and does
not fall to the ground. Petroleum, uncombined with castor
oil, evaporates swiftly, but when combined forms a useful
coating to preserve the plant. Many things have been thus
tried. Trees bave been whitewashed with caustic potash
and lime. Oue of his rose bushes, nearly ruined by scale
insects, thus treated, bas borne an unusual
number of roses, and a single cactus has
borne 200 lowers this season. Hethought
these were practical facts, and quile as
valuable as theoretical ones, although he
valued both, and was glad to learn of any
experience baving a bearing of such im
portance to the agricultural indusiries of
the human family. He cautioned persons
against saturating the earth with petro-
leum, as such a course prevents future
vegetation. Like all things else, ils mode
rate use, wisely directed, is good, and its
excessive use is destructive. A grain of
opium relieves pain, but its habitual use
persisted in brings death.

Dr. Behr said that as the mixture was
not soluble in water, if it reaches the earth,
it cakes the ground and thus shuts out the
air, which must permeate the surface and
is necessary to plant growth. A few up
plications will muke rose bushes grow et
ter if sparingly applied, and kill the scale
bugs, but if allowed to reach the soil it
renders vegetation thereafter impossible
in that spot until it is eradicated.

Dr. A. Kellogg thought & simple wash
of common lye would at first be sufficient
In many cases. Petroleum deteriorates
ground for crops. One scale bug has sixty
offspring.

Mr. Verder received a large lot of lemon
trees from Australia, covered with seale
bugs. He applied refined petroleum to
the leaves carefully, and they all foll off,
but every bug died, and fresh leaves came out, and the plants
continued healthy for many years. He afterward applied it
He thinks there is a misappre
hension among those who condemn its use. Tt should not
beallowed to reach the ground — Mining and Scientific Press,

. . -—

Pore olive ofl will saponify by bi
of haﬂabnm e/ 1y com oatlon with lpll’.
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inchos; stroke, § feet; diameter of

o rum ix of Krupp steel, 6 feet 6
,and 2 feet 6 Inches thick.  Dies,
foches wide. Welght of falling parts,
17 Frame and lege are of wrought iron.  The plates,
which are from % inch 10 114 inches in thickness, are riveted
together with angle iron, which is, generally, 6x8x7; inches.
The legs are bolted 10 frame and bed plate; all the rest of
the work is riveted together.  Total weight, excluding anvil
block, 180,000 ib.

T casting the anvil block there were in use five cupolas,
four plaincylinders, 54 inches in diameter, and one Macken-
zie. The spouts were joined together by a trough of fire
bricks, in cast iron frame; these mn into a large receiver,
capable of holding 80 tons. There was another reservoir,
capable of holding 20 tons, to be used in case of accident to
the first. These reservoirs were built of fire brick lined
with fire clay. In the largest reservoir there were two open-
ings, so that a large flow of metal could run out withontany
danger of not beingable to plug them up,  The anvil block
is 12 fect 8 inches x 10 fect across the bottom; 10 feet high,
8 feet 6 inches x 6 foet across the top, with a recess for the
anvil die, the size of which I am sorry to be unable to give.
The mould was made so that the top of the anvil block was
at the bottom of the mould, so that any dirt or slag could
rise to the top, or mather the bottom of the anvil block, so
giving a clean face for the die to rest on.  The mould was
sunk into the ground, so that the top was slightly below the
level of the floor. A large plate of iron had been cast to
build the mould upon. The outside of the mould was the
same as in an ordinary loam casting; then, on account of
the intense heat, came two layers of fire brick, and this was
covered by half an inch of fire clay, and then blackleaded.
The gates were six in number, at different heights, and were
about 6 x 4 inches. They were connected by one slightly
smaller, so that the iron would not back up and come out of
o higher opening. These gates did not chill up, as it was
supposed they would, from the fact of such a quantity of
iron being poured each time. There were sixteen vents,
about two inches square, for taking the gas from the bottom
of the mould, but there was very little escape, or rather
formation of gas. Around the ontside of the brick mould,
about a foot from each side, was a sheet iron case, riveted
together, and between this and the mould sand was rammed,
and then on the outside it was rmmmed up again, so a8 to
mauke it & firm and secure backing for the mould. To dry
the mould, fires were lighted around the brickwork before it
was rammed up, and kept burning for about two weeks,
and baskets were suspended, filled with coal. While the
drying was going on, the mould was covered by sheet iron
plates to keep the heat in,

The fires were started in the cupolasat 520 A.M_; the blast
was turned on at 6 A M. ; at 6: 40 the first iron was run into
reservoir; reservoir was tapped about 7:20 A M | and last
rao from reservoir made about 1:30 P.M.; the iron,
through all the tappings, running very fluid. The mould,
or rather, the casting, after having chilled sufficiently to
form a skin, was covered with fine charcoal, and then sand,
to a depth of about two feet, to be left for four or five months
before being uncovered.

S NPT

Coating of Metals,
To protect metals against the oxidizing influence of a damp
atmospbere has long been an object of research of great
practical importance. It is well known that a bright sheet

- Scientific gmrmu.

action, after the invention of M. Dodé,
cles mado by the Societé d'Inoxidation, such asstatues, vases,
fountains, basso rilievos, fire grates, stoves, balconies, candol-
abra, milings of staircases, and othiers, are really of a very
beautiful appearance,

Tenwseln,

The teasels which are used in woolen mills for the purpose
of raising tho fiber out of the yarn when the cloth has left
the loom, are a unturl product, and not an artificial one, as
those unacquainted with woolen manufacture might be led
to suppose, and though wire cards have repeatedly been
tried for this purpose, says the Tertile (Eng.) Manwfacturer,
these teasels are still holding their place as the only suitable
material for efectually raising the pap without any undue
damage to the fiber,

A large amount of teasels are grown in Belgium, They
are sown in spring, in August or September they are trans-
planted, and twelve months after this the first crop is
gathered.  The heads must be gathered before all flowers
have bloomed, olse the points are dried too much and lose
their elasticity, The older and dricr ones are always pre-
ferred 1o the (resh ones,

This plant is found growing wild in Middle Europe. but
is then useless for manufpcturers beeause in that state the
points are vot bent. In Eogland the cultivated plant is
grown chiefly in Yorkshire. Russia also raises a good crop
in Poland and the Crimea.

The heads, after having been cut off the plant, generally
pass at once into the hands of the dealers. The latter, in
France, travel in July about the districts mentioned above,
nod buy the crops in the field, the price averaging from 235s.
1o 60k per ewt, The dealer then sorts the teasels, taking
out those which are crooked, too thick, or wormeaten; he
removes the husks, cuts the stems to one uniform length,
ranges them into first and second qualitics, divides these
again into eight or ten sorts, according 1o their length, and
pncks them into large casks, and sells them at so much per
1,000; a cask of the smallest size holding as many as 150,000,
while one of the larger sizes only containing 10,000, but all
weigh four ewt. In Russia they are sold by the cask, in
other parts of Europe by weight.

As the teasel is a cultivated production of the thistle plant,
it follows that its value for manufacturiog purposes is en-
hanced by careful cultivation. The hooks, which are small
bent leaflets of the flower, are generally set vertically in
transposed rows, though in the French in the form of a
spiral round the central cone, and closer at the bottom than
the top.  This leaflet has a strong rib at its back which is
both stiff and elustic; the sides form, 8o o speak, wings,
which are attached to the softer central core, and thus form
an elastic spring which enables the hook to spring back in
work, each hook also leans against its predecessor, so that
when the force which pulls it is too strong, it turns a little
sidewnys, and thus lets the resistance slip off. This is one
of the principal qualities of the natural teasel, and has never
been reproduced in artificial imitations. In the well grown
teasels the hooks are situated horizontally, and vertically to
the spindle, while in the inferior ones they inclive as much
as 40 degrees. >

The French teasels are pretty regular, the hook is horizon-
tal, stronger, and longer than others, and dries better with-
out losing its elasticity; the German kind is less regular or
strong, but on that account is often preferred for fine quali-
ties of cloth, which require more careful treatment.  Damp-
ness is injurious to all teasels, which soon mould and then
lose much of their elasticity.

Glass Making.

of zine, such as is used in covering roofs, very rapidly gets
covered by a thin Jager of oxide, and that this thin film be-
comes 50 thoronghly united to the metal below that it forms |
s firm coating and protects the metal against further oxida-;
tion. A precisely similar object has been followed by seve- |
ral inventors with regard to iron when they endeavored to
provide it with an adbering coating of black magnetic oxide
of iron. This, says Engineoring, was done suceessfully in
1560 by Thirault, who employed a golution of ehloride of
iron, which was well rubbed upon the metal and gave it a
black Juster, when the artificial rust was converted in the
black oxide after having been dipped in boiling water, In ]
1562 & similar resolt was obtained by Sauerwein, who used,
besides chloride of iron, chloride of antimony and gallic
acid, while another method was to cover the surface of iron
with linseed oil and to expose it then toa dull red heat. By
the process of Barfl, in 1577, such a coating is obtained h;'|
subjecting iron at a dull red heat for six to seven hours to |
dry steam, when a black fast-adhering conting will be formed,
More recently anotlier method, of Mr, Bower, came in use,
nnd it is now carried out on a Inrge sonle by o French com
pany, the Société Francaise d'Inoxidation, which has its
works st Val d'Osne,  The coating of the fron articlen I
produced by first cleanning their surfaces and then by heal.
ing them In a furnace to o light red hont, when sunt-lrt-}.\ivr-l\
currents of earbonie oxide and enrbonie scid are pmnl"l'
through it. In this way a bluish-black oxide of iron is
formed npon either east iron, wrought iron, or steel.  This
oxidized surface, on being pollsbed with of), takes n beautl

ful luster, and It Is further ornamented by s rapiog some
parts of it free from the conting, which are then either
covered with o thin layer of bronze, gold, or platinum by

A preliminary report issued from the Census Office pre-
sents the following statistics relstive Lo the manufscture of
glass in the United States for the year ending May 31, 1850,
compared with the results obtained by the census of 1570:

1550, 1590,
Noumber of establishments ............. ™ 1
IR IOTON 4o 2 40 0o ba ks s s inn sins'eadhs 8.8 1,067
ORPIAY oo vorisrssntnes s BI0AIBS00  SINA0, 100
Whagen pald......0 o A . sy 080,110
Matorials used ... . . ... vee TN B0Y B,004 400
Valoo of Produst’ B0 . .ocissacesnerstad 21,000,404 ABATO 007

The investigation into the growth and extent of this indus.
try included only those works which manulaetured glass
from the erude material, and not those in which manufae-
tured glusy is & raw material, such as manufactories of puinted
or stained gluss, mirrors, chemists' ware, ole,

D o R ————

A Whale Attucks a Ship,

The bark Anns Intely arrived here in ballast from London
10 Read, Lnuder & Co., after a most oventful voyage. Ono
of the prineipal incidents is entered upon the oaptain's log.
hook s follows: ** February 28, 8 P.M., Iatitude 42" 81
north, longitude 85° west, hard gale blowing snd ship run-
ning under lower foretopsail and mainsail, sighted o largo
whale over bows.  The fish bore down on us, and strnck
ship on the port side of the stern, and knocked the foreport
into matehes and kindling wood; sounded pumps, but no
leak; whale went off, leaving a teack of blood hehind.*
Capinin MePhail states that he was surprised at the whalo
dushing right into o large vessel in mid oconn.  He says that
when he first saw the big fish it was rolling and spouting
water 15 feet bigh,  He bad not then any idea It would

[MAy 28, 1881.

E———
Many urti- | charge his vessel, but soon discovered that the whale meant
[ business.  As the whale eame on he Inffed o little to prevent
| it from striking the side of the vessel and ripping a plank

off. It dashed by and just gave one slap with its tail that

fuirly knocked the cut water of the boat off from the 11 inch

mark to the keel.  He thinks it was stunned and hurt.
— R . L b
Manufmcture of Nitro=Glycerine,

E. M. Eissler, in the Mining and Scientific Press, gives the
following information concerning the manufacture of this
remarkable explosive:

The practical production of nitro-glycerine, therefore, is
accomplished by the treatment of glycerine with a mixture
of concentrated nitric and sulphuric acid, in which treat-
ment the sulphuric acid plays a secondary role, and by the
absorption of the eliminated water it maintains the surplus
of the nitric scid in & concentrated condition.

| Different chemists employ different proportions in their
{mixtures of nitric and sulphuric acids, and also in adding
| the glycerine,

In the production of nitro.glycerine there is a very strong
elevation of temperature, which must be avoided, as it may

| lead to explosions, There are also different methods em-
ployed to avoid this elevation of temperature.

According to Sobrero, 2 volumes of sulphurle acid of
1'831 specifie gravity, and 1 volume of nitric acid of 1525
specific gravity, are mixed, permitted to cool, and into this
mixture half a volume of glycerine, of a very sirupy con-
sistency, is introduced with constant stirring.  The mixture
is again cooled, and after having become turbid and been
separated into two layers, poured into 135 or 20 times its bulk
of cold water. The oily nitro compound sinks quickly to
the bottom, i8 freed from unchavged acid and glycerine
throngh repeated washing with water, and bhastily dried in
vacuo.

Praeger & Bertram add 1 part by weight of glycerine to 8
parts of a mixture of 1 part of concentrated nitrie acid and
2 parts of fuming sulphuric acid.

Liebe recommends to pour 1 part by weight of glycerine
into a mixture of 2 parts of vitric acid of 1525 specific
gravity, and 4 parts of concentreated sulphuric acid, to keep
the mixture below 75° F., and to dry the washed nitro-
glycerine in the steamn bath, There are various methods
proposed, but on working on a large scale, the process is
carried on as follows:

The manufacture of nitro-glycerine usnally takes place in
three wooden sheds of light structure, separated from one
another by strong carth banks of 25 to 80 feet in thickness
at their base. The walls and roof are lined with straw, and
the temperature, by means of hot water pipes, is kept day
and night at about 60° Fahr,

In the one shed the glycerine is brought together with the
mixture of acids; in the second shed the vpitro-glycerine is
poured into the water, and otherwise washed; in the third
shed the complete elimination of acid from the oily com-
pound is effected, and eventually the vitro-giycerine is
worked up into dynamite,

These sheds are sunk into the ground, so that their flat
roofs are barely above the Jevel of the ground; they are lit
up by reflecting lamps placed outside on the roofs: the floor
is covered with fine sand. At some distance from these
sheds are the huts in which the cartridges are made. They,
100, are separated from one another through earth banks,
and so is another shed, in which the packing takes place.
Quite away from all these buildings are the storehouses,
sunk iuto the ground. There ure usually also cellars for
keeping the ice, which latter serves for cooling the wash
water. The storing of the raw glycerine and the sulphuric
acid requires no specinl precaution.

Nobel's arrangement for making nitro.glycerine is very
perfect, as large quantities can be produced by it at a time,
a5 much as 8,500 Ib, in one operation, and to accomplish it,
only a few hours are required, and under the supervision of
an able man the operation can be considersd comparatively
safe, a8 he keeps his mixture cool, and avoids in this way
the great danger of the nitro-glycerine igniting and causing
explosions, 1 khall enumerate the way the nitro-glycerine is
manufactured in some large establishments on the Conti-
nent,

In one of the lnrgest dynamite factories in Burope, where
the daily production is over two tons, the nitro-glycerine s
prepared in the following manner: 1,800 Ib. of nitric acid
of the specific gravity 1°48 are mixed in four cast iron pans
with 2,000 1b, of sulpburic acid; this mixture, which is left
to cool for a day, serves for the treatment of 630 1b. of
glycering. The nold is deawn from the pans futo n wooden
cylindrical vat, of about 6 feet high and 814 feet in diam-
eter, lined insdde with thick lead, and containing along its.
lining two spiral load pipes of about 1 inch dismeter, which
reach from the bottom to the top.  Each of these spirals, or
worms, forms a system by itself through which cold water
clroulatos, and one may servo ss substitute for the other in
case one gets out of ardor.  ‘The mixture of acidy is stirred
first by (el i this vat; the stirring is effected by two fron
dixks covered with lead, disk and covering being perforated,

which glide up and down on a vertleal iron shaft,

ing motion belng effected by pulling Mm fta
the disks over a pulley, The two or ,'!p

perform (his task stand at & distance of 30 or 40

the vat, behind a strong earth bank.  When
boen Introduced into the vossel, nnd the a

i
! has com
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| within one and a half hours. There should be no
mmm. and certainly no appearnnce of red
, -nme the transformation of the glycerine, the Jnrs
e emptied into troughs containing water of 70° Fahr. ; the
1n nitro-glycerine sinks to the bottom and remaing covercd
gl i out six feat of water, for o quarter of an hour, when
iﬁm witer s deawn off from above, then the nitro-
some of glycerine from below, The latter is transforred to oscil-
into the lating casks, in which it is washed threo times with water,
regulat, and twice with soda solution, a current of air pussing
rlhmngh the liquid all the time. The wash waters pass into
: ‘t"mb.“fmn-'theuec into two casks, sunk into the ground,
rise above whare such nitro-glycerine as had been carried away by the
emper- water is retained. (The writer considers Mowbroy's plan
requires, very good, and strongly recommends some of ifs features to
tho cooling the consideration of nitro-glycerine munufacturers.) '
0 ‘1o pass into  The nitro-glycerine is carried in copper vessels o  shed,
stopped for a mo- about 100 yards distant, and poured into stoneware jars
0 has been (the writer objects to the employment of stone, porceluin,
off through or such like ware for bandling made nitroglycerine; he
hmzum:inp would recommend vessels of Tndin-rubber or paper, or some-
» (_lril@i:\i‘m_ which is thing which does not break or leak) of 60 Ib. contents, and
tube carries a sieve to the jars placed in reservoirs filled with water of 70" Fabr.,
vo been bronght from the and left here three days. Tmpurities rise to the surface, and
 glycerine flows in, stirring are skimmed off,
, and continued until the nitro-  The nitro-glycerine is now ready for commerce. It is
the dilute acid. The bottom filled in canisters of galvanized sheet iron, coated inside
y inclined, 50 as to allow a com- with paraffine, and capable of holding 56 1b. The floor of
itro-glycerine.  The outlet taps are the shed where the filling takes place is covered with a thick
-glyoerine is now twice washed layer of calcined plaster of Paris, in order that any spilled
wid nnd lead sulphate, and finally nitro-glycerine be absorbed at once. Tho canisters are then
bich some sodiom carbonate bas exposed to the cold of ice and salt for the sake of freezing
IR SR their contents, In this state they ave gtored, 80 to 40 to a
§ purifying process there remain traces balch, in magazines at least 100 yards from all the other
: e these the nitro-glycerine is trunsferred buildings of the factory. The trunsport of this nitro-
iird shed, where it is agitated for about an hour ina glycerine takes place also while it is frozen.
vessel called a butter machine, with about 50 1b. of  Nitro-glycerine is an organic poison. It produces serious
itrated solution of sodium carbonate; after this time consequences when taken into the system—vertigo, weaken-
no more redden litmus paper. It is now separated ing of sight, stupor, pains in the cardine regions; in larger
“the alkaline solution, filtered through felt, and col- doses it acts like strychnine, being fatal when more than 10
lected for further use in leaden reservoirs, -grammes are swallowed. Even mere contact with the skin
The yield differs greatly according to the condition of the produces serious symptoms, though workmen get used to it
raw glycerine, the concentration of the ncids, and the tem- after a time. In external contact, the nitro-glycerine may
perature, The yield of nitro-glycerine falls generally below be of serious consequences if it is taken into the blood; so
“the theoretically calculated quantity, This short-coming is "workmen, if they have sores or wounds on their hands, must
due to the formation of glycerides, which dissolve in the be extremely cautious in handling it.
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Soveral accidents are on record where, in Europe, the
frozen stufl was broken with a pick. and these accidents
have proven that, although frozen vitro-glyceriue is hard 1o
explods with n cap, It will nevertheless explode ensily when
struck heavily with o sharp-pointed instrument. For in-
stance, take a pick with a sharp point, of 10 Ib, weight,
and striko it ngoinst a hard rock with a velocity of 20 feet
per second, nnd if there s any nitro-glycerine at the point
of contact, (his blow will exceed by far in intensity the con-
cussion produced by an exploding triple-foree cap, and con-
sequently detonate the nitro glycerine,
An Electric Ballway in London.

One of the novelties at the Crystal Paluce on Easter Mon-
dny was the opening of an electrical railway, constructed by
the Société Anonyme d'Electricité, of Brussels, on the
Siemens system.  On the upper terrace of the Palace grounds,
overlooking the charming scenery of Sydenhnm, & mininture
eireular line of railway, consisting of three linea of wetals,
hus been Inid down, surrounding one of the ornamental
ponds, and a small wooden hut erected beside it as o pnssen-
gor station,  On this railway, which is about 300 meters in
length, and has n gauge of about 50 centimeters, or 19 inches,
between the outer rails, stands the electrical locomotive. Its
length is about four feet, its breadth about a meter, its height
about ag much, and its weight some three-quarters of a ton,
It is, in fact, a Siemens dynamo-clectric machine, neatly
boxed in, and mounted on a truck with four metal wheels,
and provided with a brake and alarm bell for its coutrol by
the man in charge. A stationary engine of about eight horse
power nominal, in n shed about thirty yards from the rail-
way line, drives n stationary dynamo electric machine, from
which the ¢lectro motive current is primarily obtained. Two
wires are conneceted with this fixed dynamo machine. By
one of them the current flowing out is conveyed to the mid-
rail of the railway, to which it is attached by an iron plate
bolted on. The second or return wire is attached to the ex-
terior rail of the railway. The mid-rail is supported upon
wood blocks, and is thus in a certain degree insulated.

Beneath the electrical locomotive a brush of iron wires
sweeps the mid-rail, and the electrical current is thus taken
up into the locomotive, where it passes through the mounted
Siemens machine within it, the large bobbin of which is
thereby caused to revolye, and the current passing away by
the wheels of the truck to the exterior rails of the road, is
conveyed buck o the stationary dynamo-machine. As the

~ wash water. As'a rule, the yielding in winter is greater
~ than that in summer.

The above is a system employed by some continental
manufactures, and, notwithstanding the precautions taken
against the accidental rise of temperature during the pro-
duction and washing of the nitro-glycerine, some very seri-
ous explosions during its manufaclure have not been unfre-
quent; but Nobel has adopted a method of operation which,
80 far as experience goes, appears not to involve avy special
elements of danger if properly applied, and also presents
advantages from an economical point of view, besides pro-
moting the attainment of uniform results; and to his credit
it must be said that when he made his first trial with bis new
spparatus be certainly exhibited « great deal of boldness and
pluck, as it was a question of converting several bundred-
weight of glycerine into the explosive compound in a single
operation. His mode of operution is successfully carried
out by the Giant Powder Company of San Francisco. The
plan pursued by some of the other companies established
near this city differs somewhat o its arraongement

A series of small iron kettles, or pots, are arranged in a
trough, easch provided with a stirrer, which receive their
movement from n common shaft, which is revolved by a
man stationed outside of the building. The pots ure charged
with the ucids, and the glycerine is supplied either from a
common reservoir by small outlet pipes, or above each pot
is & small vessel containing glyecerine, from which the same
runs in & small stream into the acid mixture.

The iron pots are surrounded by a runoing stream of cold
waler while the reaction is going on, annd stirring has to be

constantly kKept up.

After the reaction is complete the pots |

At ordinary temperatures it is an oily liquid, clear, color-
less, or yellowish, refracting light, of sweetish and burning
taste, without odor, of 1'6 specific gravity. It solidifies at a
comparatively high temperature—40° Fahr, In water it is
ingoluble, but dissolves easily in ether, wood spirit, benzole,
chloroform, and bot aleohol.

Pure nitro glycerine does not decompose spontaneously at
ordinary temperatures.  Up to 120" Falir. its loss is bardily
perceptible by evaporation. By gradual heating in inclosed
vessels up to 212° Fabr., it can be kept in that state for sev-
erul days without explosion. If the heating is continued
gradually and slowly up to 400” Fabr., it commences to de-
compose and loses its explosive properties. A sudden and
quick heating to 350° Fahr, will explode it. The gases re-
sulting from the explosion are: carbonic acid, water vapors,
nitrogen, and oxygen, and combinations of the latter two
clements.

Theoretically the explosive force of nitro-glycerine as
compared with gunpowder is stated to be as 1 to 10, but in
practice this figure is much lower, and differcot experi-
menters give different opinions. Putling a light directly to
nitro-glycerine does not lead to detonation, but it is very
dungerous to set fire to it, us in bulk the fire may heat the
mass to its exploding temperature and lead to disastrous
results, Some writers assert there is no daoger if any
amount of nitro-glycerine is set on fire. They say it will
burn away quietly long before it is heated to the degree at
which it explodes,

I heated in a closed space it explodes violently.

If it is exposed for some time to a strong heat, like in a
tropical climate, it becomes very sensitive, owing to a par-

current thus circulates, and the bobbin of the mounted ma-
chine revolves, it drives the four wheels of the truck as the
locomotive moves on, hauling after it a load of nearly three
tons with ease at the speed we bave named. The electrical
locomotive is easily managed; by applying the brake the
electro-motive current is cut off as a driving power, while
the wheeis are at the same time mechavically skidded. By
reversing the current the locomotive can be driven in either
direction, as desired. The circulation of the electromotive
current from the stationary dynamo-machine to the mid-rail,
and from the mid-rail to the locomotive, from it again to the
outside rail, and from it back to the fixed machine, depends
entirely upon the superior conductivity of the metallic wires
and rails over the conductivity of the earth; and this mode of
driving the electrical locomotive seems to muke such a sys-
tem open to difficultics upon milroad lines of any consider-
able length.

e

Cod Liver OIl.
Under the heading of ** Practical Notes,” Mr. R. B. Fuir-
thorne suggests, in the American Journal of Pharmacy, a
new method of taking cod lver oil, As the uso of this
remedy is at the present time more extonsive than ever
before, any means employed whereby it can be more readily
taken without causing disgust will prove of service to
sufferers who bave to use it daily, Mr, Fairthorne's method
consists in adding two drachms of tomato or walnut catsup
to each ounce of the oil, the mixture being well shaken
whenever required for use. He has found this mixture to
agree with many persous much better than any other form

are taken up aund their contents dumped into lurge tanks | tinl decomposition; theo any concussion, inerease of temper- | in which cod liver oil bas been taken, and this he attributes

filled with water, where the nitro-glycerine separates and is
afterwards washed

: . . . - . 1
ature, or strong vibeation in the air, will explode it
| Electricity will explode it. By putting the two poles of

| to the association of substances generally employed as addi.
| tions to food, bringing into operation those digestive faoul

As simple as this operation may sppear, the writer ear- an electric battery ioto the fluid, and passing the sparks | ties of the stomuch which might otherwise remnin dormant

nestly warns anyhbody who is not experienced in the matter  between them for some seconds, the surface of the vitro:
to undertake any trinls, as there are points connected with | glycerine bocomes agitated, turns black, and then it ex
the manufacture of nitro-glycerine which can only be ae- | plodes,
quired by practical experience, and even then it s fraught | Mr, Abel says that nitro glycerine explodes by eloctricity
with danger. {or any other influence which produces heat; only then,
AL G. M, Mowbrey's factory, near North Adams, in Mas- | when the intensity of the same or the time during which
suchusetts, the nihiihunlhm of the glyeerine tukes place in | the same acts, is sufficiont to produce a decomposition of a
sloneware Jars, 110 of these are distributed over 9 wooden | portion of the lquid, aod it this decomponition has once
troughs. which latter are filled to within s few inches from | commenced, the tempernture rises by scoumulation of heat
the top of the jars with fco-cold water, or a mixture of ice | to such s point as to cause its explosion,
Each jur receives 17 1b, of acld mixture, and into Nitro-glycerine explodes by a blow or concussion, bul
of glveerine I8 introduced, drop by drop, from | gradunlly increasing pressure is unable fo explode the
liguid, but if & blow Is given to it with suficient yehemoenoe

und salt
this 1 1b

gliws voseels, which are placed on n shelf just above the acid
fars,  Below this shelf runs an lron tube, about 14¢ inch [and quickness, so that the force of the stroke will produce
dinmeter, through which cold, dry air is conducted.  From }u suficient heatlog point, then the purticles struck will ox-

this tube gluss pipes branch off, joined by means of Indin- | plodo.

rubbier tubes, Into each jar, which thus recolves, duriux.:llwl At nbout 82° Fahr., nitro glycering becomes solfd, and

dropping of the glyeerine, & constunt ourrent of cold air, | when exposed to that temperature for some timo it becomes

Vory beneficiul influ- o hard substance.  In this condition It is hard to explode,

which oxldizes also | even with the fulminates (cups).  Althongh in 4 frozen con:
dition this substance s considered much safer than in its

cooler and as stireer

thi

acting both o

o I maeribed to air curront

nitrous scld vapor

when sueh incongruous substances as sugar and one of the
principal ingredients of fish are introduced together (oto the
stomuch,  Mr. Fairthorne also states that the followiog
forms a not unpalatablo mixture, which is veadily tnkon by
the patient: Liebig's extruct, 14 ounce; extract of celery
seeds, 1¢ thuid drachm; vinegar, 1 fluld ounce; water, 2 fluld
ounces; cod liver ail, & fluld ounces.  The extemet of beef
is to be dissolved in water, and the oll and vinegar to bo
added and shaken well togother with the extract of celery,
- -—
The Worse Power of the Waorld,
It Lins been estimated that, in 1878, on the 270,000 miles of
railroad, there were at work 105,000 Tocomolives, of un
nggregato 80,000,000 horse power, while the total nuwber of
engines amounted to 46,000,000 horse power,  Tuking the
nominal horse power at an effective force equul to thist of
three horses, and the work of a horse as equal to that of
seven men, it will be seen that the steam engines re
the force of nearly 1,000,000,000 men, which is more g
double the amount of workers on the face of the globe, 2%:

n of the glycerine luto the seld must be lguid state, it bas still to be treated with due precaution,

miroduction

The

stoam cogine, which is fed by coal, s, tiereforo m WA
the productive power of man, : ' . : i#{‘
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PR arranged in different planes, with
plate betwoen the same. The object sought is

to combine economy in the manufacture of the case with

intringde merit in its structure, the prineipal points aimed at
being the largest amount of room for the indicator mechan-
ism in tho smallest compass of case, and such a structure of
a three-part caso as will avoid strain on the rivets.

A simple, inexpensive, and efficient means for holding the
gashes of a window at any desired adjustment, and locking
them when closed, has been patented by Mr, Edwin L. Bar-
ber, of Larwill, Ind. The invention covers certain peculiar
features of improvement upon that form of sash holder in
which & bar is attached to the horizontal upper portion of
the stationary window frame and depends to the upper edge
of the bottom sash, and passes through a notch in the meet-
ing rail of the same, each sash being provided with an attach-
ment to the rod, which permit the sashes to be adjusted up or
down upon the rod to open or close the window.

An improvement in the class of table frame whose rails
and legs are connected by metal clamps having flanges that
enter a groove in the legs, has been patented by Mr. James
Plenkharp, of Columbus, Ohio. The improvement consists
in providing the legs with vertical grooves which are in-
clined transversely toward each other, and the rails with
grooves that incline toward the legs, and in locking the legs
and rails together by means of metal clamps having flanges
that enter the grooves,

An improved tire setter has been patented by Mr. Fredrie
P. Beucler, of Charleston, Jowa. The abject of this inven-
tion is to facilitate the setting of wagon and other tires, and
the adjustment of felly and spokes. Tt consists of a revoly-
ing swinging head carrying a central ring, which is provided
with pivoted radial arms that can be retracted or extended
to suit wheels of varying diameters, and is vertically pivoted
in a block rocked on a vertically adjustable standard by
levers from a horizontal to a vertical plane, and vice versa,
whereby a wheel on the machine may be plunged into and
withdrawn from a water tank.

Aun improved oller has been patented by Mr. Alexander
McMullen, of Ottumwa, Iowa. The object of this invention
is to facilitate the oiling of pulley bearings, journal bearings,
and other wearing surfaces, regulate the amount of oil ap-
plied, and prevent the escape of oil when not required.

Mr. William 8. Bright, of Letart, West Va., has patented
a stalled stock car, whose stalls can readily be enlarged or
reduced in size to accommodate the largest number of ani-
mals, and the car is fitted so thst the animals can be con-
veniently supplied with water.,

An improved furnace for ventilating mines has been pa-
tented by Mr. John R. McBroome, of Woodville, Pa. This
invention consists in a furnace of novel construction, placed
in an arched passage within the mine, so that the lurnace
arch is surrounded at top and sides by an air space. The
furnace arch and air space enter a vertical ventilating shaft
at one point.

Mr. James Smith, of Philadelphia, Pa., has patented an
improved apparatus for elevating bricks and mortar in hods
It consists in features of construction for rendering the
operation more perfect, and in a safety stop for preventing
the hods from being carried over the upper wheels

——t

Lead Polsoning by Cosmetics.

The death of a young lady in this city from lead poisoning
by the excessive use of cosmetics has called out from Dr,
Hammond the statement that the case was not an uncommon
one.

““ Lead poisoning,” be said, ““ occars more frequently than
is generally thought. The pablic rarely hears of such cases.
It is only once in a while that cases like that of Miss Blanch-
ard attruct the attention of the public outside of the medical
profession. The use of aoy kind of cosmetics, even if not
habitually indulged in, is attended with danger. There are
very few, if any, that do not contsin white lead. This poi-
son is used in the manufacture of face powders, face washes,
and hair dyes. Minute particles enter the skin and are taken
up by the blood and communicated to the system. It pro
duces various effects. Paralysis, colic, prostration of the
nervous system, and insanity are among the most froquent
results of its introduction into the system. A very distress-
ing case came under my notice a few years ago, in the wife
of the Governor of one of the Western States.  She had boen
in the habit of using a certain hair dye—I forget the name at
the present moment—which contained white lead In a large
proportion. Sbhe became hopelessly insane, and death ensued
finally. Another case was that of a young lady who used o
so-called * bloom of youth." TIn this case paralysis preceded
death.”

In answer to the question touching the amount of lead
necessary to be absorbed to produce symptoms of polsoning,
Dr. Hammond said:

In some cases the quantity is infinitesimal, but it varies,
The most common kind of poisoning is occasioned by the use
of water conveyed In lead pipes. The family of Louis
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ease ocourred and caunsed great ravages. In experiments
which I instituted with reference to the action of water
upon lead 1 found that one pint of water romaining in a
bright leaden jar for six consecutive hours contained, upon
being tested by passing a current of sulphureted hydrogen
through it, oneseventh of a grain of lead—n proportion
amply sufficient to have produced the most gerious results if
the water in which it wus found had been used as a drink for
n fow weeks."
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Wintor Oholera In Chieago.

During the first three months of the present year aremark-
able outbresk of what is called “ winter cholern " occurred
in Chicago and many parts of the Northwest.  Fortunately
the diseaso was not fatal, though it no doubt increased indi-
rectly the fatality of other diseases. The charncteristios of
the outbreak were described as follows in a report to the
National Board of Health, by Dr. H. A. Johnson:

*“The epidemic of so-called winter cholern the present
winter in Chicago is noteworthy as decidedly modifying the
usunl health condition of the city, and also for its own peculi-
arities.  From all that can belearned from conversation with
physicians it appears that it became suddenly prevalent about
the holidays, though there are records of a rather unusual
amount of diarrheal tronble carlier in December.  From that
time to the present the epidemic has continued with more or
less violence, but now seems to be somewhat abating. It is
not possible to even approximately estimate the degree of its
prevalence with any certainty. The disorder has made no
marked figure in the mortality reports, and there are no re-
turns of non-fatal disenses. Judging from the number of
cases mentioned to me by physicians as having come under
their own observation and treatment, and allowing for the
whole number in the city, as well as the very large probable
number of cases where no physician was consulted, Ishould
say that at least 15,000 or 20,000 cases have occurred; and
perhaps 30,000 or 40,000, of all degrees of mildness or sever-
ity, would be more nearly correct. In one of the principal
suburbs, where it was easier to make an estimate, and where
it was to all appearances much less prevalent than in the
city, nearly 2 per cent of the population were more or less
affected. Here, too, according to the experience of some
physicians, a majority of the cases were adult males, whose
business carried them to the city every day. Popular opinion
was at first inclied to attribute it to the excessive cold of
the winter, and many physicians were inclined to share the
opinion. Bad sewerage and ventilation could not be gene-
rally credited with its production, as it occurred equally
where nothing was wrong in these respects. It is probable,
however, that it was aggravated in some instances by bad
sanitary conditions. The fact that the disorder occurred simul-
tapeously in many widely separated localities over the coun-
try is against the idea of any local conditions producing it—
such as the drinking water, which was constantly and care-
fully watched by Dr. DeWolfand the health officers without
finding any marked impurities, notwithstanding that the
Fullerton avenue conduit was discharging from the North
branch into the lake all winter. A number of physicians of
extensive observation strongly suspected a malarial element
io the disorder. In this connection I may state that a well
known physician from the interior of the State, Dr. Howard,
of Champaign, has said that in his town he had seen a large
number of cases of severe bowel complaint this winter in
children, and very few in adults, In all, or nearly all, cases
he found that the sufferers had been eating snow, and that
the disease was appareotly directly traceable to that. He
also favored the idea of its malarial character, at least in
part. The facts known are very suggestive, but it will re-
quire much more extensive inguiry at a later period to justify
any positive deductions.”

The prevalence of diarrheal complaints in Chicago has con.
tinued into May, and the general sanitary condition is de-
scribed as extremely bad. The death rate was higher than
it has been before in many years, particularly among children,

Distemper,

Ceilings and wulls are often finished in distemper, but very
often turn out unsatisfactory from the want of knowledge in
the mixing and laying on. Absorption in the wall should
be checked or stopped, or one part will absorh more color
than another, and an uneven or spotty appearance results,
Various preparntions are used for preparing walls and to
stop absorption. One of these is to mix about a dozeo
pounds of the best whiting with water, adding thereto
enough parchment or other size to bind the color, about two
ounces of alum, and the same weight of soft-soap dissolved
in water; mix well and strain through a screen or coarse
cloth. In mixing the distemper, one writer says, *‘two
things are essentinlly necessary, clean and well washed whit-
ing and pure jellied size.” The whiting should be put to
sonk with sufficient soft water to cover it well and ponetrate
its bulk. When wsoaked sufficiently the water should be
poured off, which will remove dust from the whiting. It
may then be beaten up to a stiff paste by the hand or spatula.
Bize is next added and mixed together. Care should be

taken not 1o break the Jelly of the size any more than can be
avolded.  Another caution is thut distemper should be mixed

| with jellied size to lay on well; the color then works cool

Philippe suffered from lead poisoning while living at Olare- | and floats nicely, but when the size is used hot it dmgs and
mont. The waterupon examination was found to contain | gathers and works dry, producing a rough wall. A little
but one grain of lead to the gallon, A lead colic was almost | alum added to the distemper hardens it and helps to dry out
upknown in Amsterdam till the inbabitants began to substl- | solid and even. The best size s made from parchment olip-
tute lead roofs for tiles, when a violent epidemic of the dis- | pings, which are put into an iron kettle filled with watorand
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allowed to stand tweoty-four houra till the picces gpy

thoroughly soaked, then they are boiled for five hours, g
the scum removed. The Jiquid is then strained throngl 4
cloth.

For mixing colors the whiting and the color required,
finely ground, are dissolved separately and then mixed to t)yy

required tint. For example, lampblack mixed with whiting
makes gray, and the mogt delicate to the darkest shades myy
be obtained. For French gray the whiting required is !ukn.u
and soaked in water, and Prussian blue and Iske finely
ground in water are added to produce the necessary shnde
or tint,  Buff may be made by dissolving in like manner,
separately, whiting and yellow ocher. A little Venetian red
gives a warm tone. A good salmon tint is produced by ndd.
ing to the dissolved whiting a little of the game red, just suf.
ficient to tinge. Drabs of various tints can be easily made
by grinding up finely a little burnt umber and mixing it with
the dissolved whiting. The sooner the distemper color driey
after being laid on the better, and the best plan is to close
windows and doors during lnying and throw them open after.
ward.—Building News, London.

——————t - ——

Qualitative Analysis of Alkalolds,

As well known, reagents for certain alkaloids and their
salts have hitherto been wanting. Mr. Maurice Robin pro-
poses, in a new French scientific journal, Reoue Sciontifique,
a new method of qualitative analysis of these substances
based on the use of sulphuric acid and cane sugar.

A smazll portion of the alkaloid to be examined is mixed
with double its weight of common powdered sugar in n small
poreelain capsule, one or two drops of sulphuric acid are
added, and the mixture is stirred with a glass rod.

Hydrochlorate of morphine treated in this manner give n
very beautiful rose color, which passes very rapidly to pislet,

The latter color is persistent, and resembles that which is
obtained on dissolving permanganate of potash. Sulphate of
quinine gives a color which is at first gresnish, then bright
yellow, and finally coffee brown, surrounded by a yellow
circle.

Sulphate of atropine gives a violet color, which increases
in depth till it becomes at length drown. With narcotine
there is developed a persistent and very characteristic ma-
hogany color which cannot be mistaken. With salicine, a
bright red ; with veratrine, a dark green. With codeine the
reaction is especially muunifest, and this is the more interest-
ing from the fact that up to the present time we have had no
precise reagent for this alkaloid. The color obtained is a
magnificent and very intense cherry red, which soon changes
and becomes wiolet. This violet tint, which is very beauti-
ful, differs somewhat from that which morphine assumes:
and, moreover, these two alkaloids are distinguished very
readily by the first reaction, which, in the case of morphine,
is accompanied by a rose color. This reaction may also
serve to show whether, as sometimes happens, codeine has
been adulterated with sugar. If adulteration és present the
cherry red and violet will make their appearance, while pure
codeine acted upon by sulphuric acid shows no change of
color whatever.

Suspension by Subdivision.
To the Editor of the Scientific American:

The fact that substances which are quick to obey the uni-
versal law of gravitation when in a mass are apparently
lighter when in a state of fine division, will doubtless strike
most persons as singular when they consider that the rela-
tive amount of air displaced by each part of a substance
must be the same whether the part be large or small; while
to make a body really alter its weight compared to air, it is
necessary that the relation between its weight and bulk
should be changed. Its specific weight has clearly not
altered. How then is the suspension of finely divided sub-
stances to be accounted for when, if the same subdivisions
be collected into a mass, they will rapidly fall; and also in
view of the fact that the force of gravitation acts upon each
particle without regard to its neighbors, and will exert its
powers whether the particles are separate or aggregate ?

It is easy to understand, for example, why a sphere of
wood will fall more slowly than a sphere of lead of the same
size, the wooden one presenting such a relatively greater
resisting surface to the air compared with its weight than
the one of lead,

Let us sce, therefore, whether the mere act of dividing a
substance can alter the relations of weight and resistiog sur-
face 50 48 Lo permit an explanation of this phenomenon.

If two spheres of lead or other homogeneous substance,
having the respective dinmetors of one and ten, be welghed,
it will be found that their weighis are related to each other
ns the eubes of their dinmetors, or as one to one thousand,
while the relation between the areas of their great circles or
surfaces of resistance are as one to one bhundred, or as the
squares of their dismeters, thus making the resistance of the
alr relatively greater in the case of the smaller body.

Now, although only liquids resolve themselves into spheres
when divided, yet this reasoning may be regarded as approxi-
mately true of the frregular subdivisions of solid bodies,
while the levity of fog and clouds will be
prebensible, This principle is, of course, app
immersed in liquids, and also 1o the ascension
u-wmomutmm::mh hich t
mersed.  As the text hooks do not explain this
osting. i’
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lo, and how to Incorporate these qualitios o fn-
 ots. postpald. Address N. Davenport, Vil

Improved Skinner Portable Engines.  Erie, Pa.
“Rival" Steam Pumps for Hot or Cold Water; $52
and upward. The John H. McGowan Co,, Cincinnati, O,
“The Eureka Mower cuts & six foot swath easler than
1 side cut mower cutx four feet, and leaves the cut griss
standing light and loose, curing in balf the time. Send
for circular. Bureka Mower Company, Towanda, s,
The Newell Universal Mill Co.,, Office 34 Cortlandt 8t.,
New York, are mauufacturers of the Neweil Univorsal
-Grinder for crushing ores and grinding bone,
plaster, dyewoods, and all gummy and sticky substances.
quhum prices forwarded upon request,
Puare Oak Leather Belting. €. W. Arny & Son, Ma-
v,m Philadelphis. Correspondanoce sollcited,
Prosses & Dios. Ferracute Mach. Co., Bridgeton, N. J.
‘Wood-Working Machinery of Improved Design and
‘Workmanship. Cordesman, Egan & Co., Cincinnati, O.
The ** 1850 ** Lace Cutter by mail for 50 cts,; discount
totho trade. Sterling Elliott, 262 Dover St., Boston, Mass.
Experts 1o Patent Causes and Mechanical Counsel.
Park Benjuiin & Bro., 8 Astor House, New York.
Split Polleys at low prices, and of same strength and
sppesrance as Whole Pulleys. Yocom & Son's Shafting
Works. Drinker St., Philadeiphia, Pa.
Malleable and Gray Iron Castings, all descriptions, by
Erle Malleable Iron Company, Hmited. Erie, Pa.
Loog & Allstatter Co 's Power Punch. See adv., p. 955,
National Steel Tube Cleaner for boller tubes, Adjust-
abledurable. Chalmers-Spence Co.,J0 Cortlandt 8t N.Y.

m Mnmuouumn..un York.

Moulding Machines for
| saved in labor, Seo adv. of Reynolds & Co,, page 83,

Smutitit

and Mhmlu:-' Hand
Co., Bufmalo, N, Y,

mm.‘u'nupwv mnu.

Mﬂl. llmnlo. effoctive, and
04 Nuauay wiroot, Now York,

aud Tubo

Eagle Anvils, 10 conta por pound.  Fully warranted.
The L. B, Davis Patent Feed Pamp, Boo ndv,, p 332,
Gelver's Patent Graln Thrwsher, Pecrloss, Portable,

mnhomvmn
Mach'y. lnllbucv..p.m.

Foundry Use. 83 per cont

New Eeonomizer Portable Eogipo, Soo Huw. ady, p. 433,

Mn:l:’i Xow“‘"!:llﬁlo Glunt " Injector Is much pratsed
onpacity, rellability, and long wio without re
Ruo Manufnoturing Co., Philadolphia, Pa. i

Skinner & Wood, Erle, I'a,, Mbh and Statlonary
Engines, are full of orders. and withdmw thele illustrn-
ted ndvortisemont.  Sond for tholr new clroulurs.

For Shafts, Pulloys, or Hangers, call and soo stock
kopt at 0 Liberty 5t.. N. Y. W, Sollers & Co,

Wm. Sellers & Co., Phila, have Introduced a new
Injoctor, worked by o single motion of a lever,

Machine Knives for Wood. ‘working Machinery, Book
Binders, and Papor MAls. Also manufacturers of Solo-
man's Parallol Vise, Taylor, Stilos & Co. RiogolsyNle.N.J,
Toopo's Pat Felt und Ashostos Non-conducting Re-
movable Covoring for Hot or Cold Surfices; Toope's Pat.
Grate Bar, CUToope & Co., Mg Agt,, S50 1. THth 8t , N.Y.
Use Vacuum Oil Co,’ Cylinder OI), Rochester, N. Y.
Don’t buy a Steam Pump untll you have written Val-
1oy Machine Co., Basthampton, Mass,

Lightning Screw Plates aud Labor.saving Tools, p. 853,
Use the Vacuum Olls, The best car, lubricating, en-
Kine, and cylinder olls made. Address Vacuum Oil Co.,
No. 3 Rochester Savings Bank, Roohoester, N, Y,
Skinner's Chuck, Universal, and Bccentric, See p, 853,

HINTS TO CORRESPONDENTS.

No attention will be pald 1o communications unless
accompanied with the full pame snd address of the
writer,

Names and addresses of correspondents will not be
given to inguircrs,

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Corrospondents whoso Inquiries do not uppear after
# reasonable time shonld repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to §5, according to the sabject,
u nannokbeexpeddw spend time and labor to

such infor ion withoat r

Any numbers of the SciEstiric AMERiIcAN Svrrre-
wENT referred to in these columns may be had at this
office. Price 10 cents each.

(1) W. R. 8. asks: 1. How can I success-
fully weld cast and spring steel ¥ Please give fluxes
best adapted for each. A. You will find directions in
*Spons’ Workshop Receipts," page 351, 2, Whatisthe
best flux for welding fron ¥ A. Sllex s most commonly

Peck's Patent Drop Press. See adv., page 300
Corrugated Wrought Iron for Tires on Traction En-
gines, ete. Sole mifrs., H. Lioyd, Son & Co., Pittsdb's. Pa. |

Wren's Patent Grate Bar, See adv. page 300,

Best Oak Tunned Leather Beling Wm F. Potﬂ-
paugh, Jr. & Rros., 331 Jeferson St Philadelphia, Pa.
For Mill Mach'y & Mill Furnishung sce illus. adv. p.aw, |

Stave, Barrel, Keg. and Hogshead Machinery aspe |
claity, by E. & &. Holmes. Ruffalo, N. Y,

Rollstone Mac. Co.'s Wood WorkingMach'y ad. p, 201,

Wright's Patent Steam Eugine, with sutomatie cut

off. The best engine mwade.,
Wright, Munufacturer, Newburgh. N. Y

For Light Machinista'Tools, cte., see Reed’s adv., p. 501,

Nickel Plating
odes. purs nickel salts. lmporters Vienna Hme, croous,
ete. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and M Liberty 5t., New York

Saw Mill Machinery. BStesrus Mfg

Tools for working Sheet Metals, olc
E.W. Bliss. Brookiyn, N. Y

Co. Seop. M0

Presses, Dies,
Fruit and other Can Tools
Saunders' Pipe Cutting Threading Mach %)
For Machinists® Tools, see Whitcomb's ady., p, 301
Clark Rabber Wheels adv, See page 316
For Pat, Safety Elovators, Hoisting Engines, Friction
Clutel Palloys, Cut-off Coupling. see Frisbio's nd, p. 816
Safety Boilers p. 816
The Medart Pat. Wrought Rim Pulley, LAY
ted, Artesian Wells Bored, by
Pe. Dinmond Drill Co. Box 435, Fottaville (iU
For Thrashing Machines, Ex and Horse
sew Hlas. ady. of G, Westinghouse & (0
Fire Brick 1 pd ( T

F R 't 1., above Race, Fhila

Beo p

See Harrison Boller Works adv.,

Sec ady

Mineral Lands PProspec
", See

page 317
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| used, also borax, and sometimes a mixture of the two.

‘,1 Can cast iron be welded ¢ A. No, bat they can be |

| united by burning. 4. What l-lhcbﬂtmﬂbodol,
| tenpering taps and dies ? Is there any brand of Ameri- |

can steel as well adapted for these as the English steel?

| A. Each maker has his own especial process. bome-‘

| times the beating is regulated by heating in & composi-

n tion having s determined temperature and then cooled |
| fo water. Others heat in & clear fire and cool In a
special flald.

2) F. G. writes: To settle s dispute
| smong foundry men please state the helght which the |
y tuyere should be from the base In & cupols 22 inches |
dlameter in the clear ¥ A. From M 1o 10 inches,

(8) H. C. asks: Has u boller, 44 inches
dlameter and 26 feet Jong, showing 100 Ib, steam, more
| power than a boiler 36 luches diameter and 20 fent Jong,

with the same pressure ! A The prossure of steam
The form of boller does not

!

determines the power
influence the gquestion
(4) J. A. G.asks: Can you tell me of any
good method of bleaching woolen blankets, ete , with-
out the use of sulphur ! We have always used salphur,
! but it gives & very unpleasant smell to the goods. A
Weo know of no way of blesching such goods that will
compare favoarably with the salphur method. If pro- i
perly wasbied after bleaching no unpleasant smell will
rewaln,

(5) J. L. L. asks (1) for the best way to
frost machine work. A, Use flne emery cloth or paper
on a small revolving disk. 2 Is therw a better way of
finishing ap work than by the use of rmery cloth ¥ A
For plaln surfaces use French emery paper, for frregn
lar surfaces use emery cloth

(6) W. B. P. asks how to ascertain the
helght of a steeple, using as the surveying instrament
8 pocket rule bent so as L0 form arvight sngle. A, Open
your rale so as o form s right angle, place one arm of
the rule on a level surface In the same plane with the
base of the stecple, allowlng the other arm to stand ver.
tically: place astraight odge against the slde of the mle
o wuoch both arms and look along the straight
edge, moving it ant) it s exaetly In range with the top
of the Now by rule the porpen-
dicular beight and base of the triangle, of which the

08
\e

steeple notiog on the

| Remove from the bath inabout two minutes, and bang

| chiloride is reduced to spongy metallic silver.

| and pure allver,

| With your boller about 13§ horse power, your boller

American,

atealght edge Is the hypothennse, yon have the propor-
tions of a trlanglo of which the distance between your
polnt of observation and the center of the base of the
steaplo formu the bao; @, belng the base of your trinn-
gleg &, Its perpendionlar helght; e, the distance from ob-

sorver to conter of buse of steeplo; and d, the helght of
the steeple, your formula would be, o3 b:: o: d

(7) M. L. nsks: 1, How many cells on ench
end of the Watson battery will it require for a tele-
gaph lino three miles in length ¥ A, Use ahout eight
colly at one end only, We cannot glve definite informa-
tlon In regard to this without knowing the reslstance of
the line. 2. Does It need more battery for a ground
counection than a continuous wire ? 1If »o0, how much ¥
A. No, providing the ground connections are good, 8.
Which Is the best way to make ground connections ¥
A. Connoct with gns or water pipes if you have them;
otherwise, bury u sheot of copper 2 feet by 6or elght
foot In ground that Is always molst, and fasten your
grounid wire to it by soldering, 4. Wil sounders, with
rolays of twonty olims, work snccessfully on the above
line? A, Yes. 5, What distance is consldered ono
ohm reslstance ¥ A, 830 feet of No, 0 B. wire gauge
Iron wire has a reslstance of one ohm—a trifle over six-
teen ohns to the mile; No, 10, about nineteen and a
half olums to tho mile; No, 12 sbout thirty obms to the
mile.

(8) H. B. C. asks why an injector or in-
eplmtor will not do Its work so parfectly when fed
direct from water maing as from s tank. I have found
that such In the case, und 8 nomber of theorles have
bean ndvanced; but Tapply to you for information. A.
Probably bocanse the current or agitation of the water
in the maln affects the regularity of the jet throngh the
{njector, ‘I'his has been found to be the effect in other
canen,

(9) J. L, asks: 1. If o an engine, 7 inches
by 10 inches, running with 100 1b, pressure, cutting off
at 34 stroke, another cylinder 12 inches by 10 inclies be
added, into which the first is to exhaust, and thence into
the atmosphere: what will be the gain? A. From 30
to 85 per cent. 9. Will the area of ports in large eylin-
der have 1o be proportionate to its piston area, or will
the area of ports of small cylinderdo ® A, Ports should
be In proportion to area of piston, 3. Wil the arrange-
ment be of practical value ¥ A, Yes, but it is very old.

(10) A. J. T. asks: Are the bulbs of spirit
levels made eurved for any particular purpose * If %o,
for what purpose ¥ A. The glass is curved so that the
babble of alr will rise readily to the central point of the
glass.

(11) J. R. G. nsks (1) how to make a paste
o put fancy cands In an album, something that will not
draw the paper and hold the cards perfectly tight, Have
tried a prepared paper, but it does not answer my pur-
pose. A. Thick starch paste mixed with a fow drops
of clove oll answers very well. Tt is better to strain the
pasto while hot through a coarse linen cloth to remove
lamps, Use a rathor stiff bresh. 2. Will not an ordi-
nary red paper do for making a lanterm? A, No. &
T'ell me how to make a cheap drying box for drying the
plates? A Make a frame of threec-eighths Inch
emooth pine, of a width and depth to suit the plates and
long enough to hold two dozen plates one-eighth of an
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time produce the same evil resnlt an the large well,
There nre two modes you can pursue; elther drive yonr
24 Inch well throngh the quicksand, #o ax to draw the
wator from lower steata, or select o location where yon
will avold the quicksand, which you can do by boring.
(16) W. B. asks: 1. What could I put on an
wron elder serew 1o keep the clder from eating it 7 It
makes our vinegar dark eolored. A. Clean the screw
occasionally and keep every part of It well olled, 2.
Which would bave the most foree at the bottom: a
tabe one inch in diameter and ten feet high, filled with
water, or a funnel-shaped vessel with an opening at the
botiom the same as the tube, ten feet high, five feetin
diameter at top, filled with water ¢ Hoth vessels are to
be kept full of water. A, The pressure per square inch
at the bottom would be the same in both,
e e
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INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted Iin the Week Ending

April 26, 1881,
AND EACH BEARING THAT DATE.
[Those marked (r) are relssued patents.}

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
#ince 196, will be furnlshed from this oMee for one dol-
Inr. In ordering please state the number and date of the
patent desired and remit to Munn & Co, ¥ Park Row,
New York city. We also farnish coples of patents
granted prior to 153; but at Increased cost, as the speet
fications not belng printed, must be copled by hand.

Anlonlwnl fmplement, comb’d. Smith k Foster. 30,8517
L cake, f. of, Lowis & Petracus ... 2057
AMIM. D. E. Rose
Angling float, P. S. Redfield ..
Animal trap, J. Eldman
Anlmll trup, C. H. Melson....
clator, D. ROUSSCAM..c.vviersannensisrrarnean
Annnnclntor. electro-magnetic, G. M. nopun-. . 200NT
Axle box, T. J. Barnes. ........ W>asdsansansuiae 240,040
Axle box, car, W. Don
Axle, carriage, A. E. Smith
Axle, vehicle, A. E. Smith.
Baker, folding, W. A. Austin...

Bed lounge, Lomel & BOYie....... ... oe «oroonerer MOT0

wmmmpmlmunu

inch apart. Nall across this lengthwise at the top, close
to the sides, two half inch pive strips notched at the face
50 as 10 loosely gripand bold the plates one-eighth of an
inch spart. Similar hed strips are tacked inside at
the bottom 0 as 1o support the plates and hold them |
spart. 4. Tell me how to makea sensitive paper 10 use |
on these plates? A. Nitrate of silver, 5 drach 3 dis- |

I-Mn&od.
hine for g

| Button, sleeve, 8. J. Morton.

tilled water, 5 ox.; nitric acid, 2drops: puarified Kaoll

Batt ohooudgion.s.k.Aduam

1oz, Add the Iatter after the silver is dissolved, shake,
and let settle. Pour off the clear solution latoa clean
shallow porcelain dish, Having cut good albumenized
paper to the proper size, place it gently, albumen slde
down, upon the surface of the bath, lifting each corner
in turn and letting It down slowly to exclude air bubbles,

it up by the corner to dry in the dark. When required
for use expose It for about ten minates to the fumes of
| aqua-ammonia in a tight box. 5. WIll gelatine that
{ yoa bay in grocery stores answer a8 woll as Nelsou's
No.1gelatine ! A. No, not very well.

(12) P. M. asks how to reclaim silver accl-
dentally dropped In some diluted nitric scid. A, Dilute
| theacid solution with an equal volume of water and add
muriatic scld untl no further precipitate forms. Lot
settle, pour off the liquid, cover with clear water slightly
acidified with muriatic acld, add a few fragmenis of
clean zine, and let the action proceed unill the white
What re-
malns of the zine may then be picked out, the liguid
poured off, and the sllver washed with bolllng water to
remove all 2ige chloride and canse the fine meta to dry
quickly when placed to desin on filter paper, Mized
with & litle borax and bheatad to bright redness In &
small clay or blacklend crucible, the dry, spoogy metal |
will melt and afford, on coollug, a button of compact

(19) F. W. writes: 1 am building & steam
buggy. two englonos, cylindees x4, with 30 Ib. of steam
what powor will L got ¥ Wil boller 15x30, with 30 one-
tnch tubes, 18 inches long, be suough torun them f A

I bul about half large enoagh for your eugines,

(14 J. M. J. writes: We have suok a wood
curb well, 11 feet square, 5 feot doep, near the bank of
the Missourt river, from which we can take cloar waler,

It soaking throagh the earth from the diver; friction | Cotton chopper, J. I Lindsey.. .
| or the aldes of the curbe prevented us from sinking | Dvtton gin, “m‘u"‘.‘,
Cotton gin attachment, F. M, Stewand

furtber: also, n dmawing waler therefrowm and taking
out the sand whon sinking, the quicksand woald flow In
about ue fast ks we conld take It out, therehy enusing '

bined cover and stopper for uu! F.
Can dog, M. C. Cantrell ..
Cant dog, E. A, Peaaley .
Car brake, W. D. Ewart
Cur brake. J. Flindall,
Car brake, automatic, Card & Randolph (r)...
Cur coupling, R €. Dowling
Car, slooping, A. Davis.......

Car, stoek, 5. Beay (r)..
Car, stoek, A(‘I.nhrr‘..‘ s
Cars, draught hook for trum, W. l)u. .s
Canrs, ventilating passenger, A, J. Chase
Card frame, R. Nowell,
Canling machine, R. B Daly ,
Carding machines. u-c-nhu hn m lho
eylinders of, J. Abbott
Carpet sawooper, H, O, Hart
Cartridge machine, D, B POwers v
Cartridgo sholls machine for applylng primers to,
DI ROWEI 5000005102 E0ve et Bt ARSI T
Cartridge shells, machine M hoading. . B
Powers, . ..
Cemont plpes, monhl rur -nllng J. Iu‘n
Chalus, manufucture of, ¥,
Chalr seat, W, 1L Bartels SRS oSSR
Chuek, planer, J. M, Greenwood ...
Churn, J. M. & W, IL Cuartioe
Churn, I Haworth SOV S Bes
COBIE. A JORBRAIN.. cosssessunassisosssiantas #
Clgnr eutter, F. W. Chase. . ...,
Clgar wrapperns, -MN“MI-»IIQ. ndnm:‘.
P, N. MeKean.
Clgaretto machine, tutmu & shle =
Clook, watchman's, (. W. & A, D, l\km uun
Clothos wringer, benoh, B. A, Jones, .. - 0TS
Const dafense. T, IL Tinby m‘ﬂ
Cold by ehlortde of ethyl, wmu ln'nnl uo-
ooss Oof prodtucing wetificlal. J. ¥, Gesner,.. ... New
Converter, Bessameor, A. Lo llona . <
Core bar, J. W, Macfariane .
Corn shelior, C, V. Shaw o
Uot. folding, Murrsy & Baker.. .

srecarae

tu!uhbdﬁl.‘.dﬂl.hwm.

1 Jnines

A

l.&"-—‘“

the carth surronnding (he carb to cave lo and endanter  ouiivator, J. L. Bachman

the foundations of the bulidings near the woll.  Now,
tndriving 244 inch well polnts, from which we are salis

| flodd we can get the same clear water, wonld they have 4
Ctendency to cause the quicksand (0 run In the same

proportion as It did with the large well, and which |
make of well polnts In yoar opinion woald be mest |

| sultable for the purpose ¥ A If there I underiying |
" quicksand, the 214 Inch wells will draw (1off and In

Curtain fixture, 0. B rmu.
| Outeom, valve motion, K. o'wum

Saae

Al msaesssane

| Dotaebing snd lock hook, M& B Whit
g SRR % uv’om“
machinery of apparatus

for treating A, L. Mruos et el oo reniey,

Wallose, ete., and appanios S
treatment of, A, L. Bruea et al. ..., 3
Dish water, B L, BUIIOBE. ¢ o o1 s ruivnsisseancasisninadt e

Dextrine -lllluo. QM..




e R P AR S B S © 5 e < 4t

WArring A JTOM0Is .o oo connssrinstionss MONRY,
Bitge trimming mackine, W. =t 1ialro.. ..
Bleotrie conduetor, W, W, Jmuu.........
K eotrion! sigoal, W. W. Gary...
Rogine oylinder, 1, 1110,
Bnvelope, 3, C el e
Rynporating pan, J W, Lowls.
Brapornting pan, J, Stubbs ...
Beaporstor, I, A. Warner,
Fonoe, M, Darpell ...
Fonoo, W, IL W, Frye...
Feneo, L. MoNall.... .o
Fonce. wire, C. 8, Giger ..

voes O0W
« NOOTY |

« B0

Firoarm., brecch-Joading. \\ [ umld 240,600
Piroarm, wagagine, W. W B0t veivees HOEY
Fire oscoape Indder, S, R OWon. .. e » N0
Fire extinguishiog omumuml M. \\lmh;u-mr o MO
Fishing appamtus, 11, K Willard. ..o o , MO0
Folding ohalr, N. Bartoll.  .c.ooie vonvrvnnimiinins LN
Furs, ornamonting, L Havasy ... ... 205 m

Gas by electrictty, apparatas for lighting, Clarke
& Lolgh.....cooone -

veries . 001
Gas lighting and uﬂnxuhhlu lmunlu- Mnn

trio, . Haase . s¥hsue SESSENVIN SREsSSEAERILRYY 20,00
Gas relort ovens, front w-ll of, D, Davison. .. .... 002
Guto, J. & A, Wrghto oo o . MO
Gelatine rellof platos, making, ' H. \Inndnl MN05N
Gig tree, ¢, Stelavaoh Mo00
Glass bodiod oan, J. A, Froy, 240,088

Glass forming and applylng mll«rnn or designs
for docornting articles of, F. T, Sargont . . AUOL0

Glass melting furnnce, T, B Attorbury .o o 20,08
Glass moulds, manufactare of, ¥, 8, Shirloy. ... 005
Glass, ornamenting, F. T Samont oo vann 20T
Glassware In colors, marking and orunmonting,
W. Fox. ere. -REnseAtssens . N0
Glassware, mnnu!mum of unmmni lﬂh h\- ul
WX, i soveiasianns soveonssvanvar . 0
Governor for Jdynamo-cloctric mu—hlnn. J w.
TANEIEY . . covovivvssvrinntannasnnssaansses WO
Gmin coleaning and warming um-num n o,
SaDdOrTS ..o.cvun senninicrinannis i 20,70

Grain, ores, ete, lpp-ntu- for pulvoerizing, L. 8,
Clhilchestor . . 00
Hair, clamp for holﬂm‘ E. F. Burrows,
Harrow, L. Shepard
Hume fastoner, T. J. Cromp, ...
Hame, metallic, E. G. Latta.....
Hammer, steam, W, Sollom..........
Hammook support, C. B Ketcham ...
Hat bodies. ote., folting, J. T, Waring (r)..

Hay rako, horso, W. Aldrich ... .. 240,498
Headlight, boat, E.J, F. Coleman ... 0
Headlight, locomotive, I A, Willlnms 0.5
Heating appamtus, steam, T, Bonner... SO0

Heel stiffeners, machine for ahaping, \V. st. Hilalre 240,501

Hoe, cotton, W, B, Roacn O,
Holsting sppamios, J. G, Speidel.. . N2

Hose reel, L W, MeGaffoy wes 20O
Hydrocarbon farnace, J. Bell....oovviias cocnn o HWosM
Hydrocarbot furnace, J. W, & J, B, Houchin. ... 20050
lce machinos, ammonia still for. T, L. Rankin .. 240,502
Ingot mould, compound, A. E. Jones.. cores M0
Insulating wire, cord, or cable, for electrlcsl pur.

poses, J. Schinneller. ...... ... iiiiiiianien - Ry |
Lamp bumer, C. Relstle. .ocaaeeennt ooeivinnininnans WS
Lamp ohlmney attachment, C. A. Sherman. . WOAH

Lamp clectric, J. P. Smithers ... .......... .. N038]
Lamp, sloctric, B, Werdermann. ...........c.c.... H0T6
Lawmp, stodent, Hinrichs & Retstle. ... ......... b}
Lamgpe. spring chimney holder for, D. !_chnolds 200,70
Last, metal, 8. Mawhinney ...c....... ... . 0.
Lead and crayon holder, J. Hoffman . o2
Leveier, adjustable grade, W. P. Stuart 20,784

1ife preserver, J. Thompson
Life raft, F. 8. Allen.
Lifting jack, A. N. Woodard.
Low water lodicstor, A. A Amnedo...

Malt stirring machine, Vane & Gudelﬂnxtf
Marker,com, J. F.Quear . ... 3
Match box and cigar catter, oomb'd. S.J (‘rockcu 240,955
Ment chopper. G. Rieseck. .. ..o NOMT
Milk can cover, A, \'u.ullerv.. was 200790
Mk cans, manufacture of, A. Vaillier, . W

Miter cutting machive, B H Lewis. ... WTE
Motion. device for arresting, storing, and trans-
mitting, T. Mc¥Feely... ..... .. 2054
Motion, device for converting ﬂbrnu:g lntu 10+
I T N P R S Ay e p ek 0
Mower, lawn, E. G. l‘lemort. « OR

Musienl Instrument. wechanical Turner & Arnu L Ry
Nalls. machine for corrugating, 11, A. Harvey 200,702
Nalls or screws from the feeding chute, machin-

ery for delivering, W. & W. B, Merritt. ... 2050
Nautica] observations, semicirele for, C. M. lell-

DO e re monaassssess=ve 240505
Nitro-glyeerine, method of hnndllng l. mnru-y W56
Oscillsting engine. J. V. Chamberiin........... .on 20507
Padlock. P. A, Baker. Wsn
Padlock, E.T. Pratm.... 0 556
Print, Sreproot, 0. B. Mellick ............. ....... W56

Pastograph plate, P. H. \llndﬂ . 20525
Paper delivering and folding m:v:hhe W ‘-«;ﬂ WL
Paper mixtare for preparing and senyitizing gela-
Ciniped P.EH.Mandel.. . ... ....oooernnininnes W0 5
Paper pulp, combined l--z und tray mou dN! from,
Laraway & Rockwell ...........
Fapor puip, display tray moul ie-) frrm Lsn'ny
& Bockwell : 240
Pavements and cellar b 'loms ul s'ln_u ground
covering for, C. W _ McLean............ . 200,60
Pes vine eutter, W H. Cook, Br cbove e
Pencll sharpener, H. M. Jones . ..... connsenine SIS0
Penman, rest and guide for, E. Nunan 20552
Permutation lock dial, E Stockwell .......

2002456

20,7
Planos, stringiog, H. *. Brown _.......... W
"itehors, Lop for sirup, Tallman & Day. 240 s
Planing machioe, wood. J, Jeppesen ... W7
Flow_ ). M, Dormon W

Plow, E. Squires

sesssacranenis os ie 20 s
Plow Lisde, shovel, 11, A. Ridley ... 240 Te8
1Mow, double, A, Beayq .. - 00 542
Pocketknife bandle, G, W. Miller 200 719
Potatoos, implement for gnthering, J Readford 20040
Frecious stones, incrusting and enameling, |*

Appel o ol 4
Preserve Jar, L. K. De Grand Val 200 4TS
Praservation of frul v, O A. Axtine .
Prasure regulator and distributer. B Sa 0 s
Propeller, serew, J. B. Rt 04
Vropeller. vibesting, C. W, Rich 260,
Pueop, foros A. Bargent . 037
Badiway crom tie, D, R V. Goetchins ¢ !
Hallway crossiog, H. Jeffrey...... i RATY
Rallway gate, Fogg S Hall............o00. . o 0

Natlway slgnal, electrie, W. W. (l.ry
Natlway signal, eleotrio, W. R. Sykos. .
allway lﬁuu.lntmulo vlmuu nwunm fut.

W, W, dary. ..
Rallway llnlllu. Il. Jlmnlw ............. 240594
Nallway frogs, switches, ete,, safety woard for,

BB By TR s boisacustnivstvaiqussbidbinevanite: o6 oo 200,047
| Hallwaya, siroot orossing protector for elovated

i W BUTOBP s cavuqrrds ssaavassansrns veassares HUDMmE

. WO

Jntotiob Aeil), hand, LN, & RUN, (hcrry p
Rafrigorator bullding for fermenting nud -mnm
Boor, T SIIRMABIAN . o v T G 20N

| Rods or tubes, maohine for ronndiog, straightons

» D0 | oot olnmp, slate. J, O, Jones. .. verd
LMo ‘ Hoots, ote,, componition for, D, D, lonnoynr ......

| Seeding mnachine fortilizer nnmhmoul .l

Skate, rofler, 8. Winslow..... 240,500
| Snap Hook, B. DAVIAZON. ... ccoieiveaces sansecanrrnne 240,670
Sargo-ovaporator, T J. Pree ...oovviiiiniiiiinnenns 20543
Sound by eleetriclt /, transmitting, A. K. Dolboar, 240578
Spark arrestor and consumer, A, Borney........... 240,500
spinning frame, ring, C.C.Kent. ... ovnveinn. 20,71
Spouts to bulldings, attaching rain, J. W. Leeds.. 20,73
Spring loop, A, D, Waste. ..o civiviniiiiciinnes 20
Springs, deviee for banding elliptic, J. Hale., « 205
Stalk vutter, J. W. Hom . W57
Stamp, hand, J. Schmidt .. . M08
Stamp mill guide, J, Wear 20,67
Stoam pipos, eto., covering for, I. H. Babeoek..... W04
Stooking frame, F, B3, Spooner...... ve we 20802
Stone, artificial, G, W, Mason......... 20542
Stove log, W. R Fonerty....ooueee 240,082
Stove, oll, L, O, Heokmun........ wee 240,550
Stump extractor, K. Farnsworth.. v HO651
Sugnr blocks or cubes, making, G. .huger, Jr. epens 20,721
Sugar, provess of and apparatvs for manufactur-
ing grapo, H. Willlams 40,706

Nooking ehntr, folding, J. B Waketeld, ... .

20.7m

fog ond Bnlabing, J. 8 SoRmnn.. oo oo o

Haadle troe, i, 1M, Sollook. . oo
Sash fastener, W. G, Vossols. ... .

Saw mill sot works, D, Chuse
Hawing machine, 1 J, Cromp
Sawing maohine, drag, T, J. Henabery..
Bempor, road, G, &, Ageo i
Serew, ). D, Smith. . srues
Sorow cutting die and h--m:‘r. {100 £ B llllm(n ,,,,,,
Rooding machine, Il Ogborn
Sooding machine, C. Scholx..

PRI ssssavressnrssssansacssvonscres
Kowory, flushing and ch‘nnlnx, . Ilurlo
Sowing machine, O, IL Palmer ...,
fowing machine, BT Thomas, ...
Sowing muchino, button hole, J. Reeco, voes MG
Hhips signnl, Campboll & Eastimnn. oo 240,004
Hhirt, 1% B Dubrentl. o ool ver OGTE |
Bhounlder brace, eleotrie, 11 C, Johnson, e 020
Show onso, W, F. Holske ... ... . 20516

Shutter fastenor, J. W, Pearson.... 240,700
Slgnallog appamtus, block, G. Westinghouso, Jr., 240628
Hkato, roller, C, M, Raymond.... o' cannue auvese MOLSIS

Switeh and signal appamtus. G. Westinghouse, Jr. 240,020
Table log, detachable, W, E. Curry..... 240,688
Telegraph clrouit, O, Lugo aev 059D
Telegraph, underground, C. H. Sewall.. . 20T
Telographle clroult, O. Lugo ........ ... + 00

| sult thelr own Interest by addre

Telephone, J, R., J. D.. & C. F. Holcomb. 240,718 |
Telephone, clectric speaking, G. L. Anders.. . WL
Tent pin, NX. Cole. 40 62 ]
Thill coupling, S, J. Vance... cee SO
Thrashing machine, J. C. Kelth....... - N0
Thrshing machine, Morris & Coffee .. ... . NOsw
Thrashing machine spreader, W. F. Joans., . W08
Tobacco catter, J. Goodale. ... ..oovvvriirens . 0512
Tobaceo, yellowing green leaf, J. F. MeQuown.... 2060
Toy, climbing. W. C. Farmum. .. .cccoviines savsanaces 200,510
Tramways, double knee for, H. N. E. Cottler...... 24057
Tray, shaving, C. F. A. Hinrichs. .. cocivviiininins 205710
Tube machine, D. E. POWers......c.covv 20500 Lo 240542
Tug. bame, B. J. Blood. ... ccocccessisesensnnissnnns 240,501
Tug loop, hame, G l"rcue - « 20,057
Turpentine box and trough, M. Coomr. e HOLTG
Undershirt or vest, B, M. Appleton... . WOSD
Valve,J. O'Mear . 20,74
Valve gear, steam engine. H. Wadsworth.......... W,
Valye, slide, W.S. Hughes ...........0 . e 200519
Vapor durner, H. 8. Saronl... .... ... . J0201 |
Vapor burner, Von Szekrényessy & ~(cm vesaasse DUV
Vebdicle spring bruce, Z. T. Bush. .....oviivianes R
Vehicles, supplementary dash board for, H. U
N W
Veneering, metal foil and other lnllutmu fexie
ble metal, F. Koskul.. : 0.7
Wagon Jack, E. R. I'ers0n ...ocvvnaainsns sanransne W0 610
Wash boller, Jackson & Wright . o 0N |
Washing machine. J. Cooper.......... o NONG
Water cooler and refrigerator, J. Lindle. e HOST
Water gate, L. 8. Ware............... « MO8
Water traps, device for mklnc lL (unnluahlm (r 908
Water wheel, carrent, A. \rgrcu sessnsirne 200,75 |
Webermeter, T. A, BAIs0On .......ooveeanannn e 06N
Whip, W. H. Millikin « o sn |
Whip lash coupling, H. \lullen, ................. oo MOTGO |
Windsalll, W. D. Nichols........ .... sessnnssanaess MO |
Woud turning machine, 8, Billott., ... . W0
Woven bag, 5. Bernsteln. ........oovevees 045

Yam from kinking, device to prevent, P.LHarvey 30354

Carpet, P'. Hemming
Carpt, C. W Sw:pg-....
Scarf, T. J. Flags -
Spoon and fork Imndh- R. blln:el -~
Spoon and fork handle, G. Wilkinson.
Btove, vapor, O, D, Crocker..

Tolet sot, L Davis................ =
Type, printing, G. J. Plerce ¢ ol 13

Watch case, 1. Untermeyer

Znglish Patents Issued to Americans,
From April 22 to April 28, 1851, Inclusive.,

Boat plug. L. H. Ravmond, New York oity,

Box nalling machinery, J. H. Swift, Brooklyn, N, Y.

Cormot, L. C, Wamer, Noew York city,

Colton cleaning machinery. A. Clark «f al., Lowell, Mass.

Dypamo-elec’ rio machine, H. J, Milllor «f ol N. Y, city.

Drilling machine, H. F Pamsons, San Franclsco, Ual, "

E ectric onll spparatus, D. H. Rice of 4/, Lowell, Mass.

FElectrio eurrent measuring appamstus, T. A. Edison
Menle Park, N.J.

Marine engine, O. B.Crane ef al., U. 5. of A.

Mechunionl movement, J. Harria, Jr., Boston, Mass,

Nut erscker, M. Renz of al,, Bridgeport, Conn, 1

Odometer, E. 5, Ritehie, Mass
Hallway, R. 5, Jennlngs, Baltimore, M4,

Bip, V. W, Rainey «f al., New Orloans. Ta. !
Pelegmphiy, O. Lugo. New York city.

Whoeels for rullway vehicles, B, N. Allen, Chieago, LIl

) -u \unl Waashi (L.
I Navy ¥ 'uuwu

pn 1\arrrtis.mmia

lu-idr I'nu-. mnrh lusertion « « « 25 contnn line,
Baek Page, onch lusertion « « « $1.00 o Hne,
(About elght words to s Hne)

Engravings may head advertisetnents af the same role
per line, by meamuroment, an the lotter press.  Adver
tisesnenis sl be received al grublication qfice as earty
o 7 lmnulay morning (o appear in nect e

THE WALLAGE DIAMOND CARBONS.

Telegraph, Tolophone, und Klootele TAght Sapplios,

roTRi LY Co,,
1on “'wrn ~ r!rw York,

NTS
()\\'\l IS OF PATENTS
Reolating to light hardware or motallio novelties who
wish the goods anufactured for the market will pon.
Ing WEORGE VAN
"o llnunr

-\NDS. \Ild-llv-lnwn conn,

@%mw\( ttmg

SEFUL FOR EVEAYROODY

Text Book, with Instrootion nnd Pons, $1.A0

KEUFFEL & ESSER, 127 Fulton 8L, New York,
YOURNAME:."% 'nﬂ’,.ll)‘?

N«w stylow, b; lotas Dowguets, Nirds, Gold
Chromos, nm{n‘n'-n WaterSommea ete, —~no two all
ste Sample Book 2he. Great vuvlnly
fge Cania, I‘n\'nl prices 1o doalory
len hlm-,,( teertining Cards, B0,
) Ooh L BROS,, Box 2, hurl.lllul\i.

A ll‘u‘)um I
!'"ﬂ‘lﬁ!‘;:"l'f Ikl‘v,,

unl !Hnwn\ &l‘b\'

NEW &VALUABLE OILER
FOR L(ND-I{ PFULLEYS
Its use on Loose Pulleys, or l-\‘nr-.
m.w*lnu{ those runni at a high
speed, will prove It to ofMciont,
keoping the pulley olled from threo
to four weoks with one oiling.
Guaranteed to gloe saliy url(mn.
.\l wfactured by V/ F UZEN
1K, Cinclonnti, (

(Macaulay's wy of
Bogland Alar r—\l'no
rul- flo(h gl mu]
Innnl- W Resayw,
20 mlumn.
cmh only #1,50,
Mavorite neing
Dietionary, & oom.
plote l)\ctlonuy.
eloth, only 16 conta,
Shakespoare’s Complote Works,
h-ml-umnly bound In eloth,
black and gold, only 40 eonta,
Taloe's Hix of Euglish Liters
Ature, 1 haudsome 13mo volume,
st quLn

Othor books aqually low.
16 Waet 14th S8, New York,

Full deseriptive catatogue Free,
MANHATTAN BOOK CO.,
P. 0. Box 4380,

HOUGHTON'S

‘Boiler and Tube Compound

(Purely Vegetable)
Loosens Scale from the Boiler and Tubes and
prevents further formation. Send for circular,
HOUGHTON & €O,
13 Hudson nod 130 nde Sts., New York.

(‘Ol D MEDAL .\\\'ARDBD
the Author, A newand great M
cal “'orl. warranted the be.t And

o
or. ¢ t’e

[(MAy 28, 1881,

WOOD WORKING MACHINERY.

NG SING,
LO' oRT>

MATCH
TENONING,CARVING,

BArf‘/llv):%,:SC/;?/gl/.L SAWS
1] SAL
” WaRigry wooo WORKERS, 2

J. A TFAY & C O,

i

;I’I'n

| C. .J.

CINCINNATI,.O.U.S.A

GODIPRILY & SON,
UNION CI'F'Y, CONN,,

Manu faotarers of Metallio Xhells, Farrulos, Cops, Blanks,
Aod any aod nll kinds of xensll pross and stan pod work in
1,,! Or, Remss, Zino, Lron, of Tin,  Dmwn Hes and

ool Forrules for ¥ile. ( hise), and other °
mao Pockot Mateh daf, £ yurious sty los, ar
ANl Kinds of notk
above 1ine mne
nickal pluted ns de Ivv 0.
l osthiates furnished

-hnl plnln or
Correspondonce solicited and

THE IMPFROVED
Eclipse Fan Blowers and
Exhausters for Mines,
Turns either way with thg
pame results; makes o good
strong blost ; oan be nd Justed
~far sither rluhl or laft hand
honrth,  Adapted to
Wi kinds of Hinek-
smithing.  Not Hable
Lo et ol of order,  Op.
ouptes only 192x3 in.
floor -||m.- Tire Bondors, Iirlllln{q -hu'llllll‘l. Hteam
Bogines nod Yollors, J. K. FEIt, suooosmor to

R, : LASDIS, Lanoaster, Pu.

||.VE|“"E puts an nlnmlm llurnhln sliver plnlo
§ on_motaly, birnan, ote, Postpaid, ¥o,
gonts wanted, NOV I'.I. \ 0., Box 11, Salem, Mnu

fv:‘TEEM OF § ”:’f('f',
CONSTIPATION VIEWED AS A DIS
cuse per se and os an Exclting Cause of Disense,~A valu.

able paper l-" Robert Bell, D., calling sttention to
matter which is often overlooked In connection with this
disorder, . e, (lm(lmnludlun of n wholo host of distross.
Iur symptoms, and the development of what, but for it,
might still remain lntent disease. Ilust by o series
of cases which have come under the author's observi.
tion during the last xix yoars, and giving the treatment
ndopted by bim. Contalned In SCIENTIFIO A)lzm' AN
SUrrLeMinT, No, 224, 'rioo 10 conts, To be had at
this otice and from all nowsdealors,

OREATEST NOVELTY 0UT!!1

The COMBINATIONWATCOH CHARM

COMPABRS AND MIOROSCOFE,
MAGNIVIES SO0 TIMEN,

Wo have) ust porfoated und are now
offoring this combination to Agentsund
the pabile for (e Rest Um
uifylog punrh equal b

hnunlnuu o
Kample, h-ﬂl -ldct
N ampic. by wmail Soe.
Address, K, G, RIDROT 0
1 Iu'-ulk N.T.

OF THE

Scientific Amervican
The Most Poplhr ‘s'z.lln:ful»im in the World.

YOLUME XLIV. NEW SERIES,
COMMENCES JAN. 1st.

Only $3.20 a Year, including pestage. Weekly.
52 Numbers o Year,

This widely circulated and splendid'y llustrated
paper is published weekly. Every number contains six-
teen pages ot useful information, and a large namber of
original engravings of new loventions and discoverios,
representing Engineering Works. Steam Machinery,
Yew Inventions, Novelties in Mechanios, Manufactures,
Chemistey, Eloctricity, Télegraphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Renders find In Tur Screxrire
AMERICAN a popular resume of the best sclentific ine
formation of the day ; and It is the aim of the publishors
to present it in an attmctive form, avolding as much ns

{ble abstruse terms. To every intelligent mind,

nuum *The Science of we.
‘m 1rrulnn " Bound in

!ull m :ll)l‘l! Contains beautitul | 5
f« ptions.

135 presord
l‘m\v only ll.i' sont by wall; Uias-
mted uunl o, 6 cctnn send now,

Addn-
l‘ute. or Dr. W, PA!H\I!I! No.

Bulineh St., Boston, |
\(3} \“‘I'ﬂ W.\\‘I‘ID R\'I"K\'W"KIKR 'N) SELL THB

an Protector and Lifter. le froe, at onoe to
‘All.\u W, uuo»\\ umhoo tolunbht ’\u- York.

'THE BIGGEST THING uf

E. NASON & CO,, 111 Nassau

DO YOUR OWN PRINTING

Prosses and outfits from $

Over 2,000 styles of type. W
reduced price list free,

d  H. HOOVER, Phila., Pa

this journal affords n constant supply of Instructive
reading. It is promotive of knowledgo and progress in
overy ¥ where It ¢ ||

Terms of Subscription, ~One copy of TiE Scres-
TIrIo AMERICAN will be sent for one yonr- 52 numbers—
postage prepald, to any subscriber o the United States
or Canada, o8 receipt of three dollnrs nnd twenty
counts by the publishers; six months, LRI three
months,

ubs.—One extra copy of THrSC LEXTIFIC AMENE~
u(:nnhmwlw gratis for every cub of Srv rubacribers
at $3%0 each; additional coples at same evpurtionate
g d one cony

THE SCIENTIFIC ANMERICAN AN

dmx'ly::ﬂncAlnn AN SUPPLENENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dotlars by
the publishers.

00-WORKING [V{AGHINERY.

B8 Univorsal Wood Workers, Planing, Matching,
Moulding, Band and Scroll Sawing Nuhlnn.ﬂc.

MARCEDANT & CO.,
MAMILTON, ONIO, U. 8, A,

Mlice, 81 N, Butaw Rl.. Raltimore, ld..
Are now ready to negotiate for iho Aeation of
Auxillary ¢ ommnln in -n lha St uww-.
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and make all orders, drafts, oto,, payable to

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

bscribers.—~Under the facilitios of
“?h‘;m!::::n SCIENTIFIC AMERICAN bs now sent
by post Zirect from New £ork, with regularity, to subscrib-
ere In Great Britain, India, Australia, and all other
Pritish colonles : 10 France, Austria, Belgium, Germany
Russia, and all other European Statos! Japan, Reasil,
Mexico, and all States of Central and South Ameries.
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"It/ IN W.COREY & CO.,
"0‘(!".‘ ni nwAC I! \\ll CARS,
. of Lron and vad Yor Sugar Plantations
Hallrond  Gending, Mines, Quarries, snd
d “m.‘. nummn ® Matorinl of all Kinds, Stand-
ard and Narrow Gauge Hand Cars, Patrol
and ') u|nl| Cars. All Kinds of Narrow

Gauge ( . Nongd (ur Pamphiots,

Oy «n. . ” mrl ll’ Lnke 8t Chilcngo,

o Joy Sty New Yo

And all vudp ud Domontlo
Oa‘b:tnet Wood-.

ROLE MANUPACTURENRS
CUT AND PRESS DRIED

THIN LUMBER,
CIGAR BOXES,

Panol Stoolk, Eto,, HEto.

WILLIAMSPORT
Pony or Panel Plan.
or. For geoersl use
n Door Shops, Box
and Furniture Man.
ufactories. ¥or plan
ing Door Panels,
Clgar Box Stuff, and
Furnitare work, it

MACHINERYM

g( on, 111 Chambars an leado Sia.,
o' kGronae I’ LACK lucm.\nr AGEXOY,

has no equal
We use the Ellis
Patent  three part

Journal Bax and a
polid forged steel
lu-ml. Two pressure
bars. Has strong
foed. Wil plane from
1M o 6 Inch thick
Welght, Lé0 b, The
Jowest priced first
class planer In the
ontalogus and price list o
ANCE, Willlamasport, Pa.

Pond’s To«

ols,

Enzine Luthes, Plancrs, Drilis, Ac,

DAVID W. POND, Worcester, Mass.

Mills nud Warerooms:

186 to 200 Lewis St., New York.

BOORWALTER ENGINE.

Send for Iustrated
ROWLEY & HERM

DUC'S ELEVATOR BUCKET,

lcal, y "&nu: ' \ A![NY /
ant 10 work Kive | Por use in Graln Elevatars, Flour Mills, Sugar Mrl-rrln. and
fall clal and = Mills of every Kind, They are made of Charcoal -lu: lron, extra
Boller complete, lnd:i u;»ov' ' strong and durable. Mave no corners to catch. 300,000
r...""" P g0, THOS. F. ROWLAND, Sole )lannl'lcluror, l!rooklyn. N. Y.
HORSE POWER. ‘ e e ¥
o » IIM.I..\\I) .\- ( 0.« Burlington, Vt.,! THE STRONG- |
Pﬂtmnﬂllﬁlﬂn‘ﬂo rﬂﬁ"(ﬁﬁ'ﬂﬁl"&i«'ﬂ-&"ﬁ; Illlvu In-ml Hong s.wmr':::
JAMES LEFF | I Packing lluu. oto. Hui"’ﬂ- Special
or 110 Liberty ow York. Py, slzes, 4 100 H, P,
I Others on af
Horizontal Steam Engines, raticn 3
SRR RERraEy it
N it For Economy, Dlnbllll).udl e B
-nhuls n aoll~ S Iy. V. Timx,
‘ ;..wu .n ._ ‘7.‘.',.. Superior Design, ‘ : o -'L:iu.n s
.:;?.;'“ c“"": sringt, #81 Tabloa. Complete in Every Respect, | : e M B RS T
M,nlnnnumu- Qm'l'ndc?.‘ A “lﬂ;klr-z: ADDRESS | Dusiness. Costs 2¢. to make s
or § n“'::h (::-nuhu:_.o tonni ".::g,_ n-.m-rm.u.‘-um..-n.f.w S0c.
vhnr:l':r'cllli:a o TiL, Contents l’-mm’-‘um‘-‘ LAMBERTVILLE "‘0",’;‘ ?‘{E‘sd 3 gy A2l L
nknpﬁ'f.'::'-“mu““ B o= HERTVILLE N. 3. | Ky{ERICAN MANUFG OO, Vranklin, Mass.
HUB MACHIVK“\' -HUB'I'URNING. E!U" MORI 18~ T 5 RO
i @ Hub Boring Muchines, 8¢ 1o 1 n week in y ytmr own town, 'I‘vnn.q and $5 outm
T. M. N.A.G-LE, ciroulars. DAVID JENKINS, Sheboygan, Wis. 20 $66 free. Addross I, Hm:rr&to..f'orunnd
ERIE, PA,, 2 el

Manwufacturer of

e Portable, Stationary,
AND

Agricultural
BTEAM ENGIN!I&.

$510 $20

- PROPRIE

SURFACE FILE HOLDERS.

By thelr use o crooked file may be utilizod ns woll as n
stralght one, and both nre made to do botter execution ln

l{(ll'l-‘n'ﬂ HAND BOOK OF LAND AND

rine Fn;.lnca. With Hllustrations. By Qturln-n
Il« per, Engineer.  Fourth edition, Tuck, gt edge. Price
uU Sen:b mudl, postago propidd, on recelpt of grlcc

|

penln) at home, Sam ples worth sbfroc
Address Stssox & Co., Portland, Me.

Roots' New Iaon wasa.

POS!TWE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
i P.H. & F.M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.

5. 5. TOWNSEND, Gen. Agt, | § Grondt, St

WM. COOKE, Selling Aqgt., 6 Cortland! Streel,
JAS, BEGGS & CO., Selling Agts., 8 Dey Street,

vou.

L@ SEND FOR PRICED CATALOGUE.

=P JAS W

URDOCK JR. Qluares,
(;[\,\\ | R*~ -
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GLUC OSE—A COLLE CTION OF VAL
uable techinical papers on the manufacture of this lme
purtant commercial product. The Amerionn At ufsc.
ture of corn glucose. The conversions—Starch, Dextrine,
Complete Glucose. Depreciation of a gluose factory.
Fire risks of glucoso factories and manufactures. Glue
cose factory lgnitions and fires. The Ilirsh ln roved
process of manufscturing sugar from oorn. » im~
el process. Furbish's process of ulnruoc mant.
pcture. 'lgeon’s improved process of manufact
the same.  Fuil details of each method, Hlastrated
two cuta. Contained In SCIEATIFIC AMERICAN SUP.
PLENENT, Noa. 258 and 260. F'rice W oonts csch. To
had at this office and from all newsdealers,

WITHERBY, lu GG & RICHA RDSON . Manufacturers
of Patent Wood W orking Machinery of every descrip-
tion. Facilities unsurpassod. Shop formerly occupled
by K. Ball X Co.. Worcestor, .\In-- Send for Catalogue.
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THE

nt beant the |
itor, Jr.,
land Clover
llu lerw In & schentite test
AL Le Teledo, 0., Falr, Sept.
15h and 16th, l'e(l. in the
prosence of 30,000 Farmers
abd Treahermoen of the West,
‘s

n mailed free.

filing broad surfaoos than hias hitherto beon possible. (LA-‘I'IO & CO., 900 Markot 5t,, Philadoelphis,
4 No. lhol flos 12 to 14 In. long,  Price T5¢. ench. =
PAYNE'S AUTO!ATIC ENGINES. No. 5 "ada ew f 10 Jo 10 192 Brice #10 each. PLANING AND
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DAMPERREGULATORS und Gage

x Cocks. Murrill & Ketzer, Baltimore,

ORNAMENTAL INITIALS.—A COM.
gl:tx: alphabet of ornamental initials in Old l‘.nx)hh !

z
=
=
=
-

Established 1840,

useful for nters, decorators, and those | ~> =
inte in thoe art of Ulumination. Contalned in Sci. | ; =3
Spark Arrester, lnnnu ‘%;lb’;" AN T;ﬁﬂ“&"m'c;'&;&‘h{‘agh x::‘:’r‘i". e T : S i g 1 c:;
5 t: ] Y 0 conta. bad o pecia achines for Car Work, and the latest mpru\
R’"?r?!‘c.:‘t"'l:.-::!:;:nl":‘.:-‘j';?::lmu:i;r-rlr l:fn '.'::‘Tulh': dealera, | W oodg W nrllnx Mmhlncry of uil Kinds,
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'or Dllustrated ntal sf or U 0N mod
e 1eez. A AVNE & RON ‘“BLAKE’S CHALLENCE" ROCK BREAKER.

( “"l." . \' ‘ Patented November 18, 1879,

% For Mnendam Rond making, Ballssting of Railronds. Crushing Ores, use of Iron Furnaces,
THE scomL ete, Rapldly supersedioz our older styles 0f Blake Crusher on account of its superior stremgth, efict-
ency, and simplicily. Adopted by lmportant Rallway and Mining Corporations, Citles, and Towns,

D

4

First Class Modals of Superiority awarded by American Institute, 159 and 158,

“Pop” Safety Valve,

fomething now, Agents wanted, Sample 15 cants, Ad.

Cushloned, Vontilated, Comfortablo,
dress ’l‘l RREELL & TRAY l~ \ onlmrn, N X,

Jollern
and Unnoticed, and restore hoars |

Bend for descriptive clrculars and prico lists to

= | BL H\F CRUSHER C0., Sole Makers, New Haven, Conn.
ANE " ) : ") N - > EX o @ -
o i, Gegaan Mirioe. 154 Forche | TIDY SPOOL. CASE. n E AF RICIAL TR RS AT

ix Physiol high) i)
THE HANCOCK INSPIRATOR co" Steam and Hand Power, Autos PEOPLE llllii'm ;?.:r( \".-';'?.n:.f..'r’( ‘:(l;:;'rlllxmv:::::l
BOSTON, MASS. ELEVATORS mntio Hiteh Doors, ato, ULIEM & | for Dr. Stinson's Sure  Remodios.

"
Philadelphin, Pi. Treatise mn:llm= free.

K. PECK, Agt.,
\cw York

ELEVATORS
!H'h. POWER AND HYDRAUVLIC

“FREIGHT & PASSENGER ww~
SHAFTING PULLEYS & HANGERS
VLS. GRAVES 8S 0N ROCHESTER ALY,

BEAUTIFUL

50 broast, Pinks, Pansie

| Chromo Cards, numoe on, 1o,

MOIL\L 411 nnd 418 (luury st

HEAR

N iasa
AD engine that works without 115 Naasau St.,

. Bollor, Always ready to be started
' and h-lrhn Wt ance mll powor,
\

ON
CONVENTENC I
Burns common Gas and Alr, No
steamn, no coal, no asbios, o fires,
no danger, o oxtr insuranco.
Almost no attendance.,

THE NEW O0TT0 SILENT GAS ENGIN

Usetul for all work of small «mllnuun steam ang n
Built in sizes of 22, 4, and 7 iy =CHLEICH
SCHUMM & COL s Ol ~lnul stroet, Phila.,
A, U, Manuing, & lh-\ St New York, .\gvhl

% LACK BARREL MACH i
o FIEHYjESPECIALTYuuHINERY

7w JOmN GREENWOOD &CO.
ROCHESTER N.Y
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Dragon-fiy, Robin Red.
folots, and Moss Rosebud
Card Mills, Northford, Ot
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AMERICAN,
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NEW YORK BELTING AND PACKING COMP'Y.

In this line of © ne ! had thirty-five The Oldest nod Largest Manufacturers of the Original
E Keadmnciom o 3 ’ et |87 SOLID VULCANITE
the prepamtion of Paten pecif a1 \
United States, Canada, and Fore 5 Mewar '
A o > d \ : All sther Kinds lunlnlbnu- and lnll rlur. Our name is stamped o fall upon all our
Muun & Co. also attend Lo the prepars of Caves \ standard 1 |’r|\ « PACKING, and
Copyrights for Books, Labels, Rels A ' e ddress NEW YORK BE I ’l‘l\(- AND PACKING CO.
and Reports on Infringements of Patent 1t Bmery Wheeol. JOUN 11, ( l EEVER, Trous. NEW YORK.
utrustod 1o them s done with special care and prowmpt- - " s —ee
ICEHOUSE AND REFRIGERA l“l(. -

Hoss, on very reasonable terme,

THE DUPLEX INJECTOR.

Directions and Diwenslons for constroction, with ong

A pamphlet sent free of churge, on application, cons Wustration of cold housy for prosorviog frult from The Best Roller Feodor
taining ful. Information sbout Patents and how to pro- | Wenson to seison, Tho alr by kopt drey nod pure throughs K now u for Stntions
. Out the your ot a tomperaturg of 05 10 %7 Contalned | A ey, Moyl uml
cure them; directions concerning Labels, Copyrights, | jn soreSrivio A MEILOAN SUPPLEMENT, 116, Vrioe | € < other Ralle |
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f - - and wlwnys reliable. Wil
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.7 FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER,

The simplest mochine ever devised for the purpose,
Weo warmant 50 per cont. sdvantago tn Orvaking, with one-third Fower, and In oombined
Crushing and Pulverizing do lh-- work of Stamp and Burrs at one-thind st cost. Can be
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TEN SIZES FOR HAND USE.
Weighivg from 21 1o 31 Ibs.
THREE SIZES FOR HORSE POWER.

GRAHAM, EMLEN & PASSMORE,

Patentees and Manufaoturers,

631 Market St., Philadelphia, Pa.

’l"ho “SWEETLAND CHUC K ot
Universal, Indopondent, and Eccen.
tric.  Unex-
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Accenracy,
Strength, Du-
mbliity, and
Simplicity of
constructon.
SWEETLAND
& Co.,
125 Union St.,
Now Haven,
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New York lce Machine Company,

115 Broadway, New York, Room 78,

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR.

x.mr Prossure whon running. No pressure at rost, Ma.

or & Co,

1 by C. H. Del

E NEW PULSOMETER

HAS NO EQUAL.

In the oarly part of January last. a8 “room™ in the Michigan Coal Company's
mine at Jackson was oaved In ‘y prossure of water, ‘Tho stenm pumps, two No, W0
Kunowles, and ono ixon 12 water oviinder, wore running day and night, but
conli not ke p the water « 1, And wore finally "and the mine filled to
» ’ tho top. The company then put in two Cornish pumps with 14 inch columns, 6 feet
3 A stroke, but Uu? Wore unnble 1o lower it more than 3 feot, Thoy then farch 15)
| \ : 3 it In one No. 9 Pulso or, which lowerod tho water ot the rmte of &
our, This rosult was -null-hu(nr\ that thoy ordered another one th
and on April 1 they ronohied bottom, The shaft i K5 foo ! doeop, nnd there was from
four to fve acres of wator nt the bottom, aversging 5 fee’ In de pth.—Ratlroad Review,
Chieago, April &, ‘

*drowned,’

nehes por
mme size,

HOLDS INK
FOR A g

WEEK'S USKE QQ ’

N < AY- & S <
& X < s\;‘\\‘ ANY
< & S S GOOD INK
&S < N &
& -~ > o )ln RE USHD.

BOILER COVERINGS.

Piastio Cement and Halr Felt, with or without the

Patent ““AIR SPACE’’ Mcthod. |
ASBESTOS MATERIALS.

Made from pure Itallan Asbestos. in fiber. mill board, and
muml ‘»-:kmx THE CHALM l-.l!‘-\l'}. CE (0.,
0 Cortland Stroet. and Foot of E.%th Street, New "urL

oL RELAR) 253

NO '-H»LJRE ™ SIXTEE\J\EARS

HEALD &MORRIS; VRIS Nes
0T0 350 SALLS PER MINUTE CAPAGITY

e MO RRISBa

NEW YORK BELTING AND PACKING

</CAR & WAGCN SPRINGS 2

Made by nnr PrOcesses are !.hnronfhly efficient |
practically indestructible.

37 & J\ PARK ROW, NEW \()RK.

ASBESTOS FHIING WorKy, =

Steam Fipe and Bollor Cosering. Hair Folt, 1o Yok,
oller Cove g, air Felt 1l

lloonnx Muaterials, Ilulldlnu Pn;::‘; md Pnl(nl- g

aldwinsville N.Y.

ANV IC()')

'I‘II

PATENT QUICK

Adjustable Stroke

Can be Changed while in Motion,

*E.GOULD & EBERHARDT,
NEWARK, N. J.

Jenkins’ Pnlent Packing and Valves.
THE STANDARD.”

Jenking’ Pncunu has never falled 10 make n porfoct
joint where directions were followed. Jenkina' Valves
are warranted stesm tght and are msde of the best
lusunmeul JENKINS BROS., 71 Joun St., New York.

WANTED.—A PRACTICAL MACHINIST
of undoubled ability and experience to till position of
eneral Foreman of Machine, Boiler, and {Hml-mllh
Opa and r-mmlq State --lnry expectod and give refoer-
ences. Address WIGGIN & SIMP=ON, Houston, Texas.

TUTTERING cured by Bate's sypliancos
ption to SIMIBSON & 00, Box

Band for
220, New York.,

Al g uos

' RKIN i
Wookugxmg !0 cumm i

7% g SP[CIAL 'rom.s L1
.£ ’HB SMITH MACHINE C°" f =

SMITHVILLE BUR.CON.J. ' ~
_CIRCULARS FREE. &

Mill Stones and Corn Mills. |

We make Buarr Millstones. Portable iy, Bmut Ma-
chines, Packers, Mill loks, Water Whoels. Pulloys, and
Gearing specially adapted to Flour Mifls
cataloguo

J.T. NOYE & SONS, Bufinlo, N, Y,

WM. A. II \n"lh.
l’ll()\ ll)l NCE, B, I, (PARK ‘Tl(VFT
Bix minutes wnik Waost from statl
llml nud Only builder nl

HARRTS-CORLISS Y \i.m

With Harris' Patented Tmprovements,
from 10 to 1,000 i1, 1,

r Prives, Lorge Assorted Stock.

At Low ]
A. & F, lHHl\\ N, H7-61 Lewin St
L clentifie Amerionn N

l K £ O0O.'S IN) !
leiphia, and 00 Goid 5 vow Yor

o New York,

bard Sta, Phils

SHAPERS

send for |

Sond for book glving foll desoription, reduced prices, and mnny lettors of com-
mondation from leading munufnoturers and othors throughont the country who nre
using them,

PULSOMETER STEAM PUMP €O.. Ofice, No. £3 John St., N. Y. City.
Chloago OMee: 193 Lako Stroot—1. T, CASWELL.

Columbia Bicycle. |

A pormanent, practical road

n FRIEDM \\\"‘ l'\'l‘l"\"l‘ l\Jl'.( TOR,
THE BEST

" 'Boiler Feeder

IN THE WORLD.
Simple, Relinble, and Effective,

40,000 IN ACTUAL USE.
NATHAN & DREYFUS,
Sole Manufacturers, NEW YORK.

vehicle, whose graceful model
nnd elegant appearance excite |
universal admimtion. Itiscare.
fully finkshed, and confidently
guaranteod as the best value for
the money to be attained in o
bleyole, Send 3c. stamp for 24

page catalogne with price lists

Send for Deseriptive Cataloguo

and fall information

% THE POPE MFG. CO.,

507 Washington St,, |
Bosrox, Mass, i

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Sond for new Hustrated catalogue.

S Lathes, Planers, Drills, &c. ‘

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J ., or 117 Liborty Street, New York

Wheels and Rope for convey ing power long distances
Send for clrcular.

ICE AT 8100 PER TON. NEW HAV B\ MANUFACTURING CO,,
I‘l( 'rr1' \R'rln( AL ICE CO.. Limited, New Javen, Conn. |

X AR 142 Greenwich St New York.
(‘umn(-‘ml to be the most eficient and economical of all
xisting Ice and Cold Air Machines.

SHEET METAL DROP PRESSES, !
l\Tll ES & PARKER PRESS CO.. Middletown, Conn

IR IORNS

ASBESTOS
- - ¢ ROOE,
|.|(| uid Paints nmaom, s seasiie pames.

These paints are prepared ready for use, and we |

are-strictly pure linseed oll paints of a higher grade than
have ever before been manufactured for structural [ Rusranteée them to be better and more economical
purposes. They are sold by United States standard | puints than have ever before been offered to the public
gallon measure, and slthough they command o higher
price than any other paints, n saving of 25 to 8 per cent.
of customary outlay can be effected by their use, In 7
yNnqu“\anu of thelr wonderful covering properties and | adapted for Brick Walls, Outbuildings, Fences, Floors,
superior durability. Iron Work, Railroad Buildings, Bridjes, Freight Care,

The finest and most extensive structures In this | Steamboat Decks, Shipe, Boata, ete., and all wood and tron |
country are painted with these paints, among others the work in contact with salt or fresh water. They possess
United States Capitol st Washington, the Metropolitan : ;
Raiiroad of New York, ete. o more elastic body than any other paints ever pro-

! Samples of thirty-two pewest shades for dwellings
; sent free by wall,

|
|
|
for simllar purposes, They were originally designed for |
preserving TIN AND OTHER ROOPS, but are also specially

For Sale by l)oalers in Sportsm.en‘s Goods,

duced, and are less lable to Injury from abrasion or |
other burd usage. They are supplied in seven colors.

§¥™ Be sure and get the GENUINE, which are manufactured only by

‘H W. JOHNS M'F'G CO., 87 Maiden Lane, New York,

i
| Manufacturers of Genuine Ashestos Rooflng, Steam Pipe and Boiler Coverings,
Boards, Gaskets, Steam Packing, Sheathing, Fireproof Coatings, Cements, ete.

lr lllnnlrnwu Cmnlo:m- nnd Price Lists Free by \Iull.
20 000, SN

“MERSONS'NuuunnSAWY ER'v“A“D Booys

THE BAKER BLOWER.

[ roxcen werasr.)

\ The best In the World for
Chareoal Blast Furnunces,
Also for melting Tron In Ous

polas for Stove Foundries, eto.

WILBRAHAM BROS,
No. 2520 Frankford Avenue,
Prrrancirnia, Pa.

B‘SEND FOR OUR CATALOGUE. & ERIcssoN s

(FREE
°‘”’““w' THE WoRLDP:
w‘?um;, %, EMERSON,SM|TH & 0.

- At ftss BEAVER FALLS, PA

| EMERY \\lll-l-.l.((). -

CATALOGUED.

THE FOLLOWING MANUFACTURERS ARE PRO-
MINENT IN THEIR RESPECTIVE LINES; IN
SHOWT, ARE HEADQUARTEIRS:

WIRE ROPE

HE HAZARD MANUFG, €O,
oM |||-.m SON, Agt. N7 Liberty 63t., N, Y.

HOISTING ENGINES.

COPELAND & BACON,
S5 LIBERTY ST. NEW YORK.

VALVES AND FIRE HYDRANTS.

LUDLOW VALVE M'F'G CO.,
Troy, N. Y.

'ROCK DRILLS & AIR COMPRESSORS.

INGERSOLL ROC K "lfll L Co.,
1 142 Park Pince, New \ork.

Lehigh Va.llexn i

T e

Loehig

il EAGLE ANVILS. 1843,

Solld CAST STEEL Facocnd Morn, Are Fully War-
ranted. lhmIll'rice 10 cts, p«-rll.

Double Screw, Parallel, Leg Vises.

Mude and WARRANTED stronger than any other Vise
by FISHER & NORRIS only, Trenton, N. J.

EXETER MACHINE WORKS, T
Manufacturers of
Steam l'nglmn. Blowers, and

Steam Heating Apparatos,
9 50 l~(-dvrnl hl « Boston, “nu

The G Greatest Rock Breaker on Earth

(npml(\ n lun a mlnubc All klnrl- of \Hnlnf’ Machin-
ES &

end for cf GAT v
TRON ‘WORKS, Chicaga, Ti SRR

'STEARNS SAW MILLS.

Saw Mill Machines, Boilers, and Engines.
\'TE.‘R.\'S MANUFACTURING COMPANY, Erie, Pa.
FOR BEST

COLD PENS.

Bond for Price List to
..\l{r 19 Wost 4th St., Cincinnatl.

J()I(N IIOLL, 2

" The Howard Manufacturing Co.
MANUFACTURE AND INTRODUCE

PATENTED NOVELTIES.

Parker’s Pocket Scale.

li’f’g (Co., New York,

e to Howard

COMPACT, STRONG, l)l’ll\nb&
CAN BE CARRIED IN THE VEST POCK

PRlOE 25 CENTS.

2 Or writ

BOYLE ICE MACHINE CO,
Toh Micking NHW Gﬂl[ﬂ'lﬂ l{llllllllll@ fneine 5

Refrigerating Apparatus.

Simplost rlunp«-ﬂ nml m--wl ooonomioal t-muplnn onuhm
No. 10 N. Jeflerson Street, Chicago, 1L

for domestic purposos, Any servant A( vl ean operate,
Absolutoly safe. Send for olronlies and price lists,
Fatimates nnd Clrculnrs upon Application.
F O

DELAMATER IRON WORKS
HEAVY PUNCHES, SHEARS,

O, H. DELAMATER & CO., Proprictors,
No. I() Cortlandt Street, New York, N. Y.

Boiler Shop Rolls,
Radial Drllls, Ete.

THE NONE-SUCH TURBINE.

THE 'l'“’l\ INI’I‘\I'(‘? rome,
llll.lES & JONES,

C lll ‘1 \IC‘ SAW M
|lh Ball's Patent Lover e
MILL GEARING & sSHAFTING,
Twonty yours' oxparience. We gunr-
anton unlllnlrn:wlulnl : v'll us unr winta,
N . PP nod wo will give the Inforn
WILMINGTON, DEL KALD MAL “."*(""
THE J. L MUTT IRON WORKS e e e
. . )
NS and 90 Beekmnn St., New York.
l)rmnrn wt's Fortent Water ¢ ln-:l- used almost
exclusively uil fine work Demnrest's Wator
e er's for publie bulldings and
'""- s lclc ‘nrulo d Porceluin Lined | For
Bt q for beauty and cleanliness, Manl= ul an

tary Geods of it Kinds Agents Wanted

op Or flat r Appllod by ordipary workmen
Ahird the oo Clrouiars and sampyes free,
V.2 John Street, Now York

= THE BLAKE “LION AND EAGLE" CRUSHER, |

A
/ 3 /" A patontod tmprovemont of the former * New Pattorn ' Hloke mne m.-..
Ii ] s yanoh wreator oMolency than the old, 1t requires only about half the
- powar 1e vart and in transpocted ot muoh loss oxponsg (Lo sieg most used 3
¢ voral the ll-uh-‘ pounds loss than tho unlmproyed machine),
oquire su than Balf the time o oling and othor manipuiation, and
& y lea l) AL |.ulr the oxpense for ropalrs,  Address
'la-t -l .S BLAKE & COL Pittsbureh

s
roletllroprictors n m‘ .‘I nunincturers.

'KORTING'S UNIVEHSM INJECTUHS

For Boller l;ml';‘d.l , operated
wn" up to

‘hlladelphin Ufnce 12th and 'l'hom;mm 'Mni New York
OfMco. WO Liberty 8t.; Boston OMee, T Oliver St

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. PRANKLIN.V. Pres't, J. M. ALLEN, Pres't,
RS I PIERCE, See'y.

“BUCKEYE"
LAWN MOWER.

Tho Hghtost and easl:
ping Mowsn cvul‘lll“l.

STUICTLY FinsT CLass,

MAST, VOO Co..
springtield, O*I

Soud for catalogue.
Jarvis Furnace Co.

for Steam Bollers, Murns' nl
“I'n’l‘nnl “m".n nm llvw No. T Oltver St,, n;
g" ) kl V‘u, Markot St m.

Lonis g Nu 1 hmu

PRIN TING INKS.

The leading l'modlml- lm-lmlu;‘
AR RS u%ﬂ.d ey Sty lew Ynt..




