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‘We build Automatic Engines from 2 to 300 H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

‘Box 15, Elmira, IT. T.
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R UTESHORT-WRITE 78S |
Address: The Amerlcan Wr/tlng
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway.

THE COPYING PAD.—HOW TOMAKE
and how to use; withan engraving. Practical directions
hew to
by whic e co!
ietter to the

wa wre made; iw to apply the written
; how to take off copies of the letter.
Contained in & cm\ TIFIC AMERICAN SUPPLEMENT, NO.
43%8. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers. Me-
chanics, Ruilders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of

useful books by different authors. on more than fifty !
different subjects, has just been published for free '
Subjects clas- °

circulation at the office of this paper.

sifled with names of author. Persons desiring a

copy, have only to ask for it, and it will be mailed to
them. Address,
MUNN & CO., 361 Broadway, New York.

per night. A
Ilght and pro«

$10.00 to $50.00 it

%ref]mre t.hL gelatine pad. nnd also the anilineink
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LITHOGEN PRIMER . WOOD STAINS
CS[LEX FLINT.Aw FELDSPAR.

LYON & HEALY

Monnoe Sts., Cuic .-
\:slll mlsi ree, ;lelr nuwly pnlsrged AT 4
Catalogue of Band lnsuumenu p

Tullerme had Egulpmenls. 400
Floe Hiustratio#s deseribdof every
mrtjele reyuired by Haods or Deum:
Corpa, Including Bapalring Mate-
taly, Tedmmingy, ete. .

Coateing Iastractions  for
shmsleur Boands Exercives snd Scales,
Fram Major's T&c‘iu By anl, Bod &

sieciod List of Band

OTTO GAS ENCINES.

Over 20,000 Sold.

Gas Engines.

.Gas Engines.

. Zines.

.....Gas Engines and Pumps.
Combmed... J..0tto.......Gas Engines and Dynamos.

OTTO GAS ENGINE WORKS,
CHICAGO. PHILADELPHIA,

New York Agency, 1IN ¥escy Sireet.

'SUPPLIES FROM

HYDRANT PRESSURE
the cheapest power known,

Invaluable for biowing'
urch Organs, running .
Printing Presses,
Machines i _ Households, -
Turning Lathes, Seroll -
Saws, Grindstones. Coffee .
- : = Mills, Sausage Machlues
' {atl Feed Cutters Electri
o [l Lights, Elevators. etc. It
needs little room, no tiring
, fuel. ashes, repairs, en-
g neer. explosion, or delay
no extra insurance, no coal
bills. Is noiseless, neat,
compact, steady ; will work
at any gressure of water |
above I
surehas 4 horse power. and -
ca] pacnty up
power. Prices from $1 to $300. Send for circularto
THE BACKUS WATER MOTOR CO., Newark, N. J.

A BLE for swift running.
4 Chas, A. €

86 Federal St., Boston.
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?UALLED for CEMENTING
EInBB, clnna, plp!r, 'Ien!har, k. Alward Fp
for uga. srongest glua knowa,

AWAR
COLD

ussiaCementCo,,

EPPS’S

CRATEFUL-COMFORTINC.

COCOA

Gloncester, ‘Muas. ‘
Batpie dlontamps

SHIELDB & BROWN

Mygnufgeiveers and Sefs Mroprisors of
BRa

For BOILERS and STEAM PIPES
Reduces Oondensation of Bteam.

FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing

The Best Non-Conductor of Heat and Cold in the World

Send forillustrated descriptive Circular, and name this paper.
143 Worth Street, New Vork.
78 and 80 Lake Street, Chicago.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.
BURR & CO.,
614and 616 Market 8t., Philadéiphia, Pa.

The Original Unvuleanized Packing

CALLED THE STANDARD Az itsthe Packing by which

- JENKINS8 PACKING unless

Accept 80 .packing -as
stamped wlth our 'I‘mde Mark.”

R JENKINS BROS. |

?1 John Street, N. Y.

105 Milk Street, Boaton.
18 So. Fourth St., Phila.
654 Dearborn St., Chicago.

NATURE'S PROCESSES
Purifying 150,000,000 Gale
lons Daily.

Adopted by TWENTY dif-

pesd. Magic Lanterns ond ¥Views of popolar sub-
pots. Cataioglien on nizplln.nt.mn Purt. 1 Optical, 2
{\‘[uthi*mat.mal 3 Metenrological, 4 Magic Lanterns, ete,
L. MANANSH, S5 Madison sireet, Chicage, lll.

WITIIERBY, RUGG & RICH A RDSON, Manufacturers
of Patent Wood Working Machinery of every- descrip-
tlon Facilities unsurpassed. Shop formerly occupied

v R. Ball X (0., Worcester. Mass. Send for Catalogue.

=. NOTICE to Users of Steam Pmmps.
F  We have received following letter in
regard to one of our No. 5 “L” ($16)
Steam Jet Pum, 16 1
of water more t)
“ LA

«yaN DUZEN & TIFT, Cincinnati, O.:
* Money could not buy the Jet of us
unless another could be had. 1 would
not give your No. § ** L’ fora $700 pump,
equal distance to raise.
**N. A. Litchfield, Supt. Mich. Slate Co.'"
We make Ten Sizes of these Pumps. Prices $7 to $75.
Capacities 100 to 20,000 gallons per hour. State for what
purpose wanted and send for Catalogue of ** Pumps.””
VAN DUZEN & TIFT, Cincinnati. Q.

i
COPPLR TUBES.
SRLETBRASS BRASE r_mmt

Mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi=
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements. and to act as Solicitors uf Patents
for Inventors.

In thisline of business they have had forty-one years’
erperience, and NOw have un Sfacilities foc the
preparation of Patent Drawings, Specificatiors, and the

rosecution of Applications for Patents in the United

tates, Canada. and Foreign Countries. Messrs Munn
Co. alsv attend to the preparation of Caveats. Co|
for Books. l.abels, Reissnes. Assignments. and Reports
on Intringements ot Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application, con~
tmnmg full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals. Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

We also send, free of charge, a Syuopsm of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MJgJ/NN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 623 and 624 F Street, Pa«

cific Buliding, near 7th Street, Washington, D. C.

rights

ferent CITIES and Towns, and
a THOUSANDOr more MANU-
FACTURERS, etc., in the Unit-
ed States, Cunada, West In-
dieg and South America.

HAS NEVER FALILED.

Free from tLegal Complica-

Recommended by Engineer
Corps, U.S.War Department,
and the Highest Authorities

E on Sanitation and Hydraulic
" Fingineering.

Resnits Guaranteed.

For Circulars and Estimates
Address

HYATT PURE WATER COMPANY,

TRIBUNE BUILDING, NEW YORK.

IGH TaSLACK BA‘{FIELMA[‘H{

NERy
~ JOHN CREENWOQD &CO.
) ROCHESTER N.Y

BARREL, KEG,
Hogshead,

AND
STAVE MACHINERY.
£ Over 50 varieties manu-
: factured by
Truss Hoop priving. E« & B. Holmes,
BUFFALO, N.Y.

ALCOHOL, SWEET POTATO.— AN

account ot a new industry recently established at the
Azores—that of the distillation of alcohol from raw
sweet, potatoes Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 59:2. Price 10 cents. To be had at
this oftice and from all newsdealers. .

GOLD MI‘.DAL. PARIS, 1878,
AKER’S

JMMMH

: ‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hastkres
times the strength of Cocoa mixed
with Btarch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
well as for persons In health.
8Sold by Grocers everywhere.

W. BAKER & CO., Dorchester, Mass.

3 A SPECIALTY Lo

FIRE AND WATER-PRoOP BUmLDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETO.

Bamples and descriptive Price List free by mail,
B. W. JOENS ¥'F'& C0., 87 MAIDEN LANE, N.Y.

QUTLINES OF A NEW ATOMIC
Theory.—A paper by Dr. T. L. Phipaon, putting forth &
new atomic theary, which does not hapeasiiate any
Teat change ln thy nomenclature or terching of chem-
atry, Contained in SCIRNTIFIO AMBHICAN SUPPLE-
MENT, No. 65, Price 10 cents. To be had At this
office and from atl newsdealars

CEO. W.MARBLE, Sole Manu=
tacturer of THE ACHE WRENCH. ;
The best made. all steel, and warranted, § sizes.
28 to 83 South Canal Street, Chicago, U. 8. A

STE." Pu for Hot or Cold, Fresh or
Salt Water; for Oxls, Naph-

tha, Tar; for Cane uice, Liquors, Syrups, Scum; for Am-

monia, Alkalxes Extracts, Acids; for Tlucit, Volatlle, Vis-

cous or Foul Laqu;d ete. Vacuum Pumps of the

highest efficiency. ilter Press Pumps. Air, Gas

and Acid Blowers. Air Compressors. Etc.

Buint Y GUILD & GARRISON, Brookiyn, N. Y,

rors Their {)repamtlon and testing. By H. Grubb, F. -
An Interesting description of the processes DOW -
emnloyedm the construction of telescopic objectives, -
prefaced with a short history of the manufacture o:
glass. Contained in SCIENTIFIC AMERICAN SUPPLE- 1
MENTS, Nos. 548 and 549. Price,10cents each. Tabe !
obtalned at this office or from any newsdealer.

PHGSPEG“NG M!NEHIAL LAMDS A SPECIALTY.

JRES OBETAINED THE WHOLE

UIAMONU DRILL CO.

BIRDSBORO PA .
' FDIAMOND BRILLS
FOR ALLHINDGE OF

—ROCK BORING.—

Shafting and Gearing, T

ELEVATORS, ETC.

'mms. Wnon & €O,
2d and Wood Ste.,
Philadelphla, Pa.

ile Machinery,

© 1887 SCIENTIFIC AMERICAN, INC.

1b.; at 40 1b. pres- _
to 10-horse - [§

PEST and most RELI- -

Schieren & Co. :

TELESCOPIC OBJECTIVES AND MIR-:

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 allknown
' forms of Electric Speaking Telephones in-
| fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
:ed by it oritslicensees responsible for such
unlawful use, and all the consequences
: thereof, and liable to suit therefor.
TUNNEL FOR FOOT PASSENGERS [N

8tockholm.—-Description of a difficult piece of tunneling,

in which the freezing method was applied with success.

With 7 figures. Contained in SCIENTIFIC AMERICAN

. SUPPLEMENT, No.34:2. PricelOcents. Tobe had at
- this office and from all newsdealers.

CLARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.

JIDifferent Styles. Catalogue Free.

GEO. P. CLARK,
Windsor l.ocks, Ct.

Bux L,

I
ELECTRIC CONVEYORS.—DESCRIP-
- tion of two ingenious systems for the electric carrlage
* of small packages. Illustrated with 13 engravings. Con-
464. Pricel0cents. To be had at this office and from
all newsdealers.

Seientific  Qmevican

FOR 1887.
The Most Popular Scientific Paper in the World.

Only 83.00a Yenr, uhcludm

zyl'osmzm Weekly.
crs n Year

This widely ch'cnll\lell and splendidly fllustrated
paper I8 publish.ed weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural Flistory. ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day;and it is the aim of the publishers
to presentit in an attractive form, avoiding as much as
possible abstruse terms. To every intellizgent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for everyclubof five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

The safest way toremit isby Postal Order. Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctlyaddressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all orders, draits, etc., pay-

bl
et ALTITIT & COo.,
361 Broadway, New York.
Ls adh = o ]

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIOC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT I8 published
weekiy, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing {ndustries, Sar.itary En-
gineering, Agriculture, Horticulture, Dom&atic Econo-
my, Biography, Medicine, ete. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profl'xsely illustrated with
engravings.

The most important Enyineering Works, Mechanisms,
- and Manufactures at home and abroad are represented
_and described in the SUPPLLEMENT.

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. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y

: Publishers SCIENTIFIC AMERICAN.

T'o Horeign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN I8 now sent
by post direet from New York, with regularity, to sub-
scribers in Great Britain. India, Australia.and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
. Mexico, and all States of Central and South Ameriea.
- Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENXTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN acd SUPPLEMENT for
one year. This includes postage, which we pay. Remit
¢ postal or express money order, or draft to order of

MUNN & CO., 361 Broudway, New York,

PRINTING INKS,

HE ‘‘Scientific American’’ is printed wnth CHAS.
ENEU JOHNSON & CO.'S ]tEK Tenth and Lome
hard Sts,, Phila., and 47 Rose St., opp, Duane St.,, N. Y.
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