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" dvexiisements.

Inside Page, each inserting « = « 25 cents aline.
Back Page, encls insertion « - - $1.00 a line.

The above are charges per agate hne—about ef

ht
words per:line. . This notice shows the width of the line,
and isset inagate type. Engravings may head dver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must he
received at publication office rs early as Thursday moran-
iog to appear in next issue.

s RIDE CY

8end for free lllustrated

CL

¥ ] ) Catalogue.
]
4%% Overman Wheel Co., Makers,
o BOSTON, MASS.

THECOPYINGPAD.—HOWTO MAKE
and how to use; with anengraving. Practical directions
hew tQ ?]re zro the gelatine pad, and algo the aniine ink
by whidl ‘:Ee copies are made: how to apply the written
létrer to the pnd: kow to take off copies of the letter.
Contained in SCIENTIFIT AMERICAN SUPPLEMENT, NO,
43%. Price 10 cents. For sale at this office And by all
newsadealers in all parts of the country.

To: KODAK CAMERA

Mohes 1) InstRiIanEOUs
Picturen by siuply prodsing a
buttop. Anybody can use it whoe
o wind m watel,  No fucusing.
No tripod.  [tapid _Rectilinear

SENE. th.np:ragl:a
moving objeetd. SHO
hauased 1odoory,

Division of Labor
—Cperatol twn Huish
hia owp pictures, or
apd then o the fae-
EQry by he fthiebed,

Morneao oovered Ca-
mery, in handsome
scle-laather chae,
. loaded Tor 1) pictures,
For full deseription of "'Kodek™ see 8CL. A M., BeDi. 13, #,

Price, $25.00. Reloadiug, $2.00.

The Eastman Dry Plate & Film Co.
Rochester, N. Y. (15 Oxford 8t.. London.
Send for copy of Kodak Primer with Kodak Photograph,

THE PHONOGRAPH.--A DETAILED
description of the new and improved form of the pho-
nograph just hraught out by Edisua. With 8 engrav-

s, Contalned in SCIENTIFIO AMERICAN SUVPLE-
MENT, No, 632, Price 10 cents. To be had at this
office and from all newsdealers. .

THE ARMSTRONG MFQ. CO.

BRIDCEPORT, CONN,
WATER, GAS AND STEAM FITTERS' TOOLS.

Stocks andDies for Pipe, Bolts, and Brass Pive,
Wrencbea, Pipe Vises, Pive Cutters, etc.
Cstalogues zeat free on application.

the largest buildinge.
Buras Hard ot Soft Coal,
in use.
gines and Boilers ¢!
generally.

New York Centra o
eneva, N, Y., an
(Linlite), ffrantford,

The Dunning Patent Wroughit-lron Boiler 33

With Self - Feeding Coal Magatine, is the best for

Low Pressure Steam or Hot Water Heatlng.g

Made in eleven sizes, suitable to heat the smallest cottage or K, B
Insures a warm house night and dhy, B
Woad, Coke. or Gas, Over 14,800
Ee:itps abeam uip constantly. Also Steam Kn.
ali kinds, and Machinery
Manufactnred at the

Vaterous Engiue Wogka Co.

Send for New Itustrated Calalogie.

American,

[APrIL 27, 1880.

Works, , lock Box 40,

Untarioy Cannda,

THALE MAKK. :

SYRALILE LLLIBLE WANORES

» PRGES

SEAMLESS TUBES.—DESCRIPTION
of the various processes of manufacture: witb 44 figares
illustrative of the apparatusused. Countained in (?cmr-
TIFIC AMERIOCAN 8U PPLEMENT No. 638. Price1(c nts.
To be had at th's office and from all newsdealers.

FERIE ENGINE WORK

STATIOMARY PAORTABLE -84
HTAT ONMARY " PCRATAGLE -V

WA kT STRELT L e

o AANUFRLTLRER§

LT URAL - B M wE S
TICaL - BOLLE =5

and Motor.—Description of an apparatus_devised by
Mr. Menges for the purpoze of generating eleetricity by
the direct eonversion of heat. #r by & more direct con-
versfon than that of an ordinary dynamn. With 3 fig-
ures, U
xm«g. No.ﬁias. Price 10 cents, Tobe had at thisoffice
and from ail newsdealers.

Contsined in SCIENTIFIC AMERICAN SUPPLK-

architecture asan inteHectual art, whose aimisto ren-
der hulldings oblects of intereét apd beauty,and not
mere utilitarian wu|ls, fiuors, and roots. With 1610us~
trations. Contgined in U1 ENTIFI0 AMERICAN SUPPLE-
MENTS, Nos. 633 and fij3.1. Price,10cents each. Tobe

OTTO GAS ENQINES.

Over 235,000 Sold.
Horizontal. 8{(0(; as Engines.

Vertical.........Otto....
Twin Cylinder..Otto....

Combined....... Otto.. { Gas ggf&g:?
Colbined....... Otta. . { gnag ﬁ‘?g;%?ga
0TTO GAS ENGINE WORKS,
CHICA60, PHILADELPHIA.

New York Agency,
: 18 Veuey Street.

'CHEMISTRY OF SUBSTANCES

tuki part io Putrefaction and Antigepeis—'hree lec-
turelplﬁay John M. Thomeon. F.R.8. K, dennr!hin{; aome of
the moTe importast propertiesd of such substances ds
tske part it putrefaction and antirepeis, with the gen.
erzl beariogs of some of thechangesthat lend to thelr
production,  (ontsinedip SO1ENTIVIC AMERICAN STTP.
PLEMENT. Nob. 6353, G336, aod 637, Price 10 centa
gach, Tobehadat thiagifice and from 8l newedealers.

- . VAN DUZEN
CAS ENCINE

n NO BOILER. NO COAL.
NO ENGINEER.
No Extre WATER RENT
or INSURANCE.
.} INSTANTLY STARTED.
DURABLE, RELIABLE,
SAFE and ECONOMICAL.

Hend for description and prices.

Van Duzen Gas Engine CO.,

“63E. 2nd St,, CINCINNATL, 0.

PATENTS FOR SALE.~-Sream Trap, Bnck
Pregsure Valve, and Mechanical Baoiler Cieaver. in-

S cientific ook (atalogue

RECENTLY PUBLISHEP.

Our new catalogue centaining over 100 pages, includ-
ing works om more than fifty different sub?ec(s. Wili be
mailed Wee to any sddress om application. .

MUNN & (0., Publishers Scientific American,

361 Broadwny, New York.

INVENTORS and others desirin.;new articles manufac-
turedand introduced, address P. O. Box36. Cleveland, O.

TRIPLE THERMIC MOTOR. — DE-
scription, operation, and results ofa single-expaansion
non.condensink steam engine, supplemented by the
evaporation of the bisulphide of carbon and expansion
of {ts vapor at the Brush Electric Works, Cleveland,
Ohfo. Contained in SBCl«NTIFIC AMERICAN SUPPLE-
MENT, No. §41. Price 10 cents. To be had at this office
and from allnewsdealers.

SECTIGNAL
IHSULATED AIR

COVERINGS|

: 1PES,
muzngnnu"s’[

AND ALL OTHER
HUT & COLU BURFACIE

u Co. ST, f
(Btirus e B, AR St

howh

CANADIAN PACIFIC HAILWAY.—

A paper by Mr. 7. O Kelfer, read vt the anpual con-
geutinn of the Amarican Sotlety of Cieil BEngineers In
: Feneral Jocwtion of the Csnudiap Pasific and its
geograptticel Teptures, The prairie section. The moun.
tuln sectlon. Funl snpply. Locomotive squlpmeat. Con-

Aoined in SCIENTIRIC. AMINICAN SoRrLegEnn No.
"E.’uf. Yrive 30 oeniw. T'o he had at thle otice and
om0 B} DRWsdealary. ]

THE EIFFEL TOWER.—AN EXCEL-
Jent emgraving of the Biffel one thousand-feet-high
tower, which was opened to the public & few days 8go,
and which 18 to form a part of the Krenvh Kxposition
attractions. may be found, with description, in the Sci-
ENTIFIC  AMERICAN SUPPLEMEXT, Nu. 334. To be

What Is mora ﬂzﬁ'nvat,lnpz than leaky
valves, whether in Houss, Ofas, or Fac-
tory ! 1F you wigh to svoid annoyunes,
u\rng Gt kaving Jonking Brog, Valves,
Accept no vaives as Jenkins Bros. un.
lexs ptamped with cur * Trade Mark”
like cut.

JENKINS BROS.

T1 John Bircet, New Y ovk.
105 Mk #Rirect, Roston.
21 Novrih 5th Atreet, Phin.
G4 Deurborn Street, Ohivago,

ELECTRO MOTOR. SIMPLE, HOW TO
mske, By G.M.H opklns.—Desmlrtion of asmall electro
motor devised and censtructed with a viewto assiating
amateurs to make a motor which might be driven with
advantage by a current derived from a hattery, and
which would buve sufiiclent power to operate a foot
lathe or any machine requiring not over one man power.
with 11 figures. Contained in SCIENTIFIC AMERICAN

UPPLEMENT. No.641. Price 10 cents. To be had at
this oftice and from all newsdealers.

THE RICHARDS OIL ENGINE

The =afest, Mast Economical, and
Muout Caurveniene Engine. No Boiler,
ho Steam, no Coal, no Ashes, oo Daoger,
oo Kxtrs Lngaranee, no Hogipeer, and
nexk 50 0o Atteudance. Started inetant-
Ly with a nratoh, Hpeed and fuel cin-
pletely regelated by the governor.
All expense ceaves when the aigina
amﬁu IﬂNGIlA%I‘(IN W=

DRAVLIC POWEH OO,

Sgle Manufngturets,

Binzhazmten, N, Y., U. s AL

WIRING, .SPECIFICATION OF.—
8vecification of Wiring for a proposed electrical instal-
lation in a large’building. A mper of velue to eleetri-
engineers. Contained in ScTe-~TIFI{T AMFRICAN
VUPrLEmENT, No. 667, pPrice 10cents. To be had

atthisoffice and from all newsdealers.

PATENT

MESSRY, MUNN & 00, o eonnaction with the patsti-
cutiod of The SrIESTIFIC AMERICAN, continue to ex-
aming improvoments, and te act as Soficitore of Patents
Fur Teventors, .

In thig line of bustiess they have had forby-ome years’
eeperbenae, and _now heve vneguoded focilfdes Ior the
preparatioe of Patent Deawings; dpecitioslions, and the
prosecuiion of Appiieation2 for Patents in the Liniled
dtates, Connda, and § oreign Vountrlad. blossrs, Munn &
Co, also attend ta the preparition of Cavests, Cupyrights
fur Books, Laheln, Reiranes, Assignments. and Raports
on [ofringeweantw of Putenta. Al buslpess intrusted to
Ltham js done with special enre and promptlngss, on very
reagonable terma. :

A Famfphlet. peut frae of charee, on application, eqon-
tatning full information about Palenis and bow 10 poo-
aure then ;- directions concernicg Iabele, Copyrights,

—JCUTLER DESK

NEW CATALOQGU
—OF— .
VALUABLE PAPERS

Contajned fn SCIRNTIFIC AMERICAN SUPPLEMENT, sent
Free of charge to any address.
MENN & CO., 361 Broadway, New York.

'DEFEAT OF THE ARMADA IN 1588, —
: An ipteleating accdunt of the Invineible Armada col-
lected by Phibp 11, of Spaln, for the suljugation of
England, and particulare of 1the battle which resulied
1o itw defeat, With three engmevlogs. Contulned n 801-
ESTIFIC AMEBUICAN SUvPLEMENT, No. B4, Price
10 cents, *lobe badat this office and feom all news.
dealers.

ELECTRICAL WELDING.—DESCRIP-
tion of & method of welding by e)earlclt%devlsed by
Mr. N. Yon_ Hoeunrdaos, of 8t. Pefersburg. itk 33 111us-
trations. Contained Jo SCIENTIFIC AMERICAN SUP-
PLEMENT, NO. 6:35. Price 10 cents. To be had et this
office and from ail newsdealers, .

Will perfectly cenier
round, By uare, ared noras
#0m piares STON: 3 n.in
1% g, 3ne of the most
ugetul, durable, end lu-
@g’:m aAving tools ever

nde for centering pur.
po&es, and 1@ belog uni-
vorailly wod. Price $12,
Manufacieead by YRR
CATSHMAN CHIKIK O,
Huyrtfyzd, Gonn.

Inproved Bench Centaring Chuck.
- L

Full deaeription of this newapparatus and explanation

of the theory upon #hleh it Ly bwaed. lllustraied whh
B LTeA. ontalned 1o BCIRNTIFIC AMERICAN B3
PLEMEANT, N, fidd. FPriceld cents. Tobe bad at thig
Office and Trom all newsdenlers.

TOXICOLOUGY, PRESENT POSITION
of—A paper Uy J. Th Arnold, F.O8,, ehowlng bow limit-
ed 18 thr number of polsons that van pe doiestad in
mintte guactlties fn pest marten caaez by Lhe proyent
watboda In wve, Contalngd in BO1ENTIFIC AMERICAN
STPPLEMENT, No. B40. IPrice I cents, Tu be had at
thin office and from all pewslentiars.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

- HAND, BURR & CO.
614 and6l6 Market St.. Philadeipbla. Pa.

J POSTON e Tomm + CHIC
AR

of the experiments made with it; along with a descrlp.
tion' and lllustration of a propesed dynemits cruiser,
Wwith 6 fieures. Contained! nSCIENTIFIC AME RICAN 8O p-
PLEMENT, No. 793. Price D cents. To behad at tbis
office and from all newsdealera.

o
STEAM PACKING

Boller Coverings, Millboard, Roofing,
Building Felt, Liquid Paiots, Etoc.
‘DESCRIFTIVE PRICR LIST AND SAMPLES SENT FRER.

H. W, JOHNS MF@. £0., 87 Malden Lana N.¥.
i

}
&

ARCHITECTURAL DESIGNS. ELE-.

ments of.—Two lectures by H. H. Statham. Treating of;

T, ACRTAR 0L PELERROECD

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787%.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible forsuch
unlawful use, and all the consequencey
thereof, and liable to suit therefor.

AN RO
COPPER TLRES. g
SHELT GRAST BRAZIWIRE

Macbines and 20’ Drills.

KE' SEAT“l W, P. DAv1s, Rochester, N, Y.

TE B

Scientific dmerican
The ot PopuntSciottc Pirr o the Word,

Ouly 83.00a Yenr, Includ!
o7 83,008 33 Nindbers o

This widely circuinred and splendidly fllustrated
paper is published weekly. Everynumber contalns six-
teen pages of useful infoimation and & large number of
original engravings of new inventions aud discoveries.
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactur s,
Chemistry, Klectricity. Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Naturai Bistory, etc.
Complete List of Patents each week. .

Termns of Subecrivtiou.—One copy ofthe SCIEN-
TIFIC AMERICAN w1t be seut forone ¢ear—62 numbers—
postage prepaid, to any subacriber i1 the United States
or Canads, on receipt of thvee slollnraby the pub-
llshers; six mouths, $1.50; three months, $1.00.

Clubs.—Speclal rates for several names, and to Post
Mastexa. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all lettera and make all orders, drafts, etc., pay-

hle

e NLTTITIT & CO.,
361 Broadway, New York.
61 Broadwa!

T E X

Scientific American Supplement.

This is a separate and distinct publieatlon from
THe SCIENTIFIC AMERICAN, but is uniform therewlth
1o size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with transl ted deecriptions.
THE SCIKNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Bilology, Geclogy, Mineralogy,
Natural History, Geography, Archaology.Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engl-
neering. St am and Railway Engioeering, Mining,
8bip Building, Marine Engineering, B Photngraphy,
Tecbnology, Manufacturing industries, S8anitary En-
gineerlng, Agriculture, Horticulture. Domestic Econo-

Poatage. Weekly.
enr.

i my, Biography, Medicine,etc. A vastamowntof fresh

and valuable information obtainable in no other pub-
lication.

The most émportant Engineering Works, Mech niams,

. and Manufactures at home and abrosd are fllustrat d
: and described in the SUPPL.EMENT.

PNEUMATIC DYNAMITE TORPEDO:

Gun.—An -exhaustive account of this new weapon and !

Price for the SUPPLEMENT for the United States and
Canada, $5.00.a year, or one copy of the SCIENTIFIC AM«
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for §7.00. Single copies 10 cents. Addreas
and remit by postalorder, expressmoney order, or che k,

MUNN & Co. 361 Breadway, N. Y,
Pnblishers SCTENTIFIC AMERICAN.

e e ——
Building Edition.
THE SCIENTIFIC AMERICAN ARCHITECTS' AXND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large Quarto pages, eqUal
to about two haudred ordinary bnok p ges; forming &
large and splendld Magazine of Architecture, rich-
1y adorned with elepant plates n colors, and with other
fine engravings; illustrating the most Interesting ex-
amples of modern Architectural Coustructlon and

allied subjects,
A special featur isthe Presentation In each number
of a variety of the latest and best Plans for private resi-

Time. —By Allan ). Brown, US.N. A historical r view
of the evulntion of the time service of to-duy. and a
discussion of the problem of usingthe electric current
as a motlve powerfor ciocks. An elaborate and inter-
esting p per. Contained in SOIENTIFIC AMERICAN SUP-
PLEMENT. No. 639. Price 10cents. Tobehadat this
office and from all newedealera.

&EMII“{UM. Ix;l;ngf}UK%CEE.OF’ UtP'ON
t Iron.—, pe; . J..Ke6p. C.E., giving the re-
sulus of a8 Serfes é. carefully condnered ﬁnﬁo settle
the qnestion as to whether aluminnm which has been
added 'to iron remains, therein after it has been cast.
With 7 figures. Contalneld in SCIRNTTFIC AMERTICAN

SUPPLEMENT, No. ti§f¢. Price 10 0gB%» To be hadat
this oftce and from ISI 1;.(-:wsv:lenlel's.9e )

Denlgng, Pataots, Appegly, Hei A, Lnfr ta, An-
signments, Rejected Cases, FHints oo the Bale of Pa-
mnwu'e{'c’ d, free of cha ® 1n of Foraign I
©_atao send, frae of charge, B Bynopals of Foraign Pa-
tent Lawe, enowing the voat and method of securlog
patents Jn all the prinelpal oountries of the world,
MUNN & CO., Sollcitors of Patonts,
. 861 Broadway, New York,
BRANCH OFFICES.—Nu. 628 and 84 F _Stroet, Pa-
oifie Bullding, Dear Tth Btodet, Waasblogion, D. C.

May Lith and July 30th, 1%%), to

ROCK BREAKERS AND ORE CRUSHERS

We mAanlfacture and supply at short notiod and lowest rates, 8tone and Ore Craahory 0on-
taining the loveotion described o et

«ttera Patent taaned to EI W. Blake, June 15 1888,10.

j Eethar whtll NEW AND VALITABLE IMPROGEMENTE, For which Letter  Patent were evanted
Mr. 5. 1.. MaTadeD.
structed under the superintendence of Mr, Marsden, whi, (or the past twenty years, basb en
o liiﬁed with th%manufmura uf Blake Cruabers in thls country and Kn
P BL FOUNDKEY and MACH]INE (0. Muna
COPELANYD & BACON, Adenta, NEW

All Crushers gupplied by U2 are con-

ESkra, cO
ORI PR A DR P TN

© 1889 SCIENTIFIC AMERICAN, INC

d city and country, including those of very moda
erate cost as well a8 the more expensive. Drawings in
peraspective and In color are given, together with full
Plans, Specifications, Sheets of Details, Estlmates,ute.

The elegance and cheapness o f this wa&nificent work
have won for it the Largest Circulaiion of any
Architecrural publication in the world. Sold by all
newsdealers. $2.60 a year. Remltto

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

PRINTING INKS.

c_American " is?;lnwd with CHAN,
ENEU JOHNEON & CO0.'8 . Tenth Low-
bard Bts., Phila, and 47 Rose 8., opp. Duane 3?.'3. Y.
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