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1nside Page, ench insertion - = - 7.5 cents a line.
Back Page. ench insertion = - « $1.00 n line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is sot in agate type. Engravings may head adver-
tisements at the same rate per arate line, by measure-
ment. as the letter press. Advertisements must be
received at publication office as eariy as Thursday morn«
mz 10 appedr i next issue.

U SE ADAMANT WALL PLASTER

It is Hard, Dense, and Ad
. hesive. Dees not check or crack

- It s 1mpervious to Wwind, water,
and disease ¢erms. Itdriesn a
tew hours. It can be applied in
anykind ot weather. Itisin ¥en-
reral use. Licensesuranted forthe
—nuXxing.using, and selling.

’_- Address ADAMANT MEG. CO.

309 E. Genesee St.,

STEREOTYPIN(J THE PLASTER Al\D

Paper Processes. —(,umpuanmn and preparation of the=
mould, the bhest alloys of metal and proper degree of :
heat, 1mmming and mending the plate, etc. A minute
description of both processes, with numerous illustra-
tions. A paper ot great interest to every printer. By
Thomas Bolas, F.C.3., F.I.C. SCIENTIFIC AMERICAN
SUPPLEMENTS, 773 and 774. 10 cents each. |

Screw Cut-
ting Auto-

matic Cross
Feed, etc.

HE

Catalogue
Free
of'all our
Mackhijnery.

Bereca Fal s, N, Y.

Senacs Falls Mfg. ., (:90 Wate- St

The Sehastian-May Co.

Improved Screw Cutting

Fower LiA L L1500

Power

Drill Presses, Chucks, Drills, Dogs,
and Machinists' and Amateurs’ J
Owtits.  Lathes on trial. Catae-
lorues mailed on application.
165 to 167 Highland Ave., >
SIDNEY, OHIO.
Inventors can sell

AQVERTISING SPECIALTIES ! fnvcntors can scl

manufactured on royalty,inventiens ef nevelty er util-
ity that can be used fer advertising. Cerrespondence
invited. 'The Tuscarora Advertlsmg (‘0 Coshoctnn o.

GATES ROGK & ORE BREAKER

Capacity up to 200 tons per hour, |

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.

Builders of High Grade Mining
Machinery.

Send for Catalogues.

GATES IRON WORKS,
g 50 CSo.Clinton St., Chicago
215 Franklin St.. Boston, Mass.

.-'!_a

ROCK DRILLS
AR COMPRESSORS,

MINING AND QUARRYING MACH.INERY,
Ingersoll-Sergeant Drill Co.

No. 10 PARK PLACE, NEW YORK,
Send for Complete Pnced Catalogue

r
|

GENERAL MACHINERY FuR

b, .
MininG, TUNNELING . -
SONLEREN ARINRLRD \NQ‘?‘-.\&-.

RAND DRILLCo 23 Park PLACE NEW YORCWAY

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulatien
is many times greater than that of any similar journal
now published. Itgoesinto all the States and Terrto- -
ries, and is read in all the principal libraries and reading :
rooms of the world. A business man wants something '
more than to see his advertisement in a printed news- |
paper. He wants circulation. 'This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selectiny a list of publications in wmca you decide 1t is
for your interest to advertise. Thisis frequently done,
for the reason taal tne akent gets a larger cominissien
trom the papers having a small circulation tbhanis allow-
ed on the SCIENTIFIC AMERICAN.

kor rates seemp of first column of this page, or ad- -
dress MUNN & CO.. Publishers,

361 Brundwny. New York.

Tor1S
BILLINGS

HARTFORD G ONKN,

B SPENGER““

J— R :
ON GAS ENGINES.—A VALUABLE
per by k., Delimare-Deboutteville, touchineg npeun the
istory of Za’ ma ors in general. and describing in de- !
tail the * Simplex’ engine invented by the author and '
Mr Malandin. With 23 figures. Comamed in SCIENTIFIC |
AN RICAN ~UPPLEMENT, Nos. 2 15 ?716. Price:0-
gents each. To be had at tnis office aud from all vews- |
edlers.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
1s prepared to furnish 1, 2, and 4 Horse Power
GAs or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
ond price list on applicatien. Motors in operation at

Works, Steinway, Long Island City.
Olﬁoe, 111 East 14th Street. New York City,

{ Barrel, Keg, Hogshead
STAVE MACHINERY.

Over 50 varieties manu-
factured by

Syracuse, N, \.- g

;arc light.

TH E PUBLIC WAN e e woui

and true. Would
they not be most likely to obtaln such by buying directly from
the grower? 1 can buy seed at half what it costs me to raise it,
but ceuld not sleep sound should 1 warrant seed of this class. For
the same reason I make special effort to procure seed stock directly
from their originators. You will ind in my new seed cataloguefor '
189 )(sent frree) the usual extensive collection (with the prices of
some kinds lower thanlastseason). and the really new vegeta-
bles of gooud promise. You should be able to get from me, their
introducer, good seed ot Cory Corn, Miller Melon, Hubbard Squash,
all Seasons and Deep Head Cabbages, and many other valuable
vegetables.

JAMES . H. GREGORY, Marhlehead, Mass.

$3 PRINTING PRESS.

Do all your own
pl‘m[lm.' Save
Nl ne [STS T

CATALDGJLS FREE TO ANY ACDRESS
- .?/Q____ _-JM : C

ot

F—a1 5 N
{007 if:

lxulie}' & o, \Imu‘lpn o,

FiT POWER MACHINERY !
I feel so highly pleas-
ed with your Veloci-
pede Koot Power with
%, seit, that T wish to
= add my testimony to
its superiority. 1did
not expect to likeit,
but having used the
ede Power, I would have nothing
else It so ﬂreatly lessens the fatigne eof .
Al using foot power, in fact, it may be said to
he 11mos[ without tatigue, and is a steadier motion. 1
ntl y wish I had known of it sooner. Send ftor catalogue.
. F. & J. BARNES CO., %% Ruby St., Rockford. Ill.

INVVNTIONS WIIRKED OUT, Drawings and

odels made. Perfect safety to mvemurq assured.
All kinds first-class lathe, planer, and bench work. Par-
: ticular attention to special machmery, tools, dies, and
" press work. SafetyComtrucuonCo 143 & 145 leSt NY

luzus\ fur two stumps,

“ll.-\l{\ FR e PAT,

ICE HOUSE AND REFRIGERATOR.
Direciions and Dimensions for construction, with one :
fllustration ef cold house fer preserving fruit from |
seasen te seasen. The air is kept dry and pure through-
i out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116,
| Price 10 cents. To be had at this office and of all news«

Veloci

NTEV Fl\"! PATE

SPRING SCHEW THREAD I]ALIPERS

Ideal, No. 64.
Price, by mail, postpaid.
$1.00( 5inch....,..... $1.25
Ideal and Leader Spring Dividers, and
Calipers, Ideal Surface Gauges, Depth
Gauges, and Fine Machinists’ Tools.

BF™ Ilustrated catalogue freetoall,
#J. STEVENS ARMS & TOOL CO.,
# P.O. Box 280, Chlcopee Falls, Mass.

“Improvement the order of the age.”

THE SMITH PHEMIER TYPEWRITER

PATENTED NOVELTIES 2. ticom

facturer or_inventor. H. FORD ffice
Rooms 9 & 10 Exchange Bldg 134 V(tn Buren SL Chlcago

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA,, Builders of Iligh CLIS“
Steam Engines, Diamond Drilling and General
Machmery Flour Mill Rolls Ground and Grooved.

Steam! Steam!

Quality Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $145
4_ & g [ & [ - 225

Other sizesat low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

FRED'K CRANE CHEMICAL co.
SHORT HILLS, N.J.-BOX 9lA-
ZAPONS,BRUSH & DIP. LACQUERS‘VARNISH SHELLACS.BLACKS,BRILLIANT & DEAD,|
| UAPANS.AIR DRYING.ENAME LS, TRANSPARENT, FOR METAL AND WOOD. PROOF AGAINST
— WRITE FOR CATALOGUE.—

Important lmpmvememu
All the Kssential Features greatly perfected.
The Most Durable in Alignment.
Euasiest Running and Most Silent.
Alltypecleanedin 10 seconds without seiling the hands.

The Smith Premler Typewriter Co., Syracuse, N. Y., U. S. A.
Send for Camlogue

MANAGEMENT OF SILK WORMS IN
China.—A valuable and comprchensive paper translated
from the Chinese of Tsou Tsu T'ung, by Robert Kliene. :
T'he Muiberry tree; hints on the cultivation of it. Silk-
worm rearing. (,on tained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 975. Price 10 cents. Tobe had at
this office and from all newsdealers.

"

THE

ACIDS AND ALKALIES.

Bores SMOOTH ROUND, OVAL, and SQUARE HOLES. Mortising Core Boxes,
etc. Invaluable to Carpenters, Cabinet and Pattern Makers.
Highest Award, Send $8.00 for set (3 to 11-8), in neat case, or
. 50c. for sample Bn. mailed free with Illustrated List.
BRIDGEPORT GUN IMPLEMENT CO., 17 Maiden Lhne, New York.

RANKS THE }IIGHEST
Endorsed by the best Engineers,

CHALMERS-SPENCE CO.
Office, 59 L.iberty St., New York.

NATIONAL
STEET.

TUBE CLEANER
NEW CATALOGU

VALUABLE PAPERS
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.

MUNN & 0., 361 Brondway, New York.

'DEVELOPMENT OF AMERICAN’
. Blast Furnaces. with & gitl referenceto large Yxelds —
By James Gayley, A descriptlon uf seme of the princi-
pal blast furnuzces n Chce I'nited States, showing the
changes in design and practice by me:ans of which ex-
traordinarily 1arge yields have been obtained in the last
decade. With B figures. Lomauned in SCIENTIFIC
AMERICAN BSUPPLEMEN 0.776. Price10cents. To
be had at this oftice and frnm all newsdealers

Purtahlel}ﬂS[]uNE Engines

For Threshing Machines, Hay
Presses, Corn Shellers, Pile
Drivers, Well Diggers, &c.,
our newest and latest Kngine a little
wonder and a giant to work.
Send for prices. Mentien thispaper.

Van Duzen Gas & Gasoline Engine Co.
CINCINNATI, OHIO.

LANSON CARY 6_
%AQTURER }?;0 L sPRINGS
M FLAT STEEL & every oescription
240 & 242 W.29™ ST. NEW-YORK

HOW '1‘() MAKE DYNAMO ELE(”'I‘RIC,'I

Machines.—By f;eo. M. Hopkins. With drawings toscale -
and full directions for constructing dynanios of different ;
sizes. The small machine is intended tor exuenmemal
purposes. Will heat from 4 to 6 inches of platinum wire, :
produce the electric light, decompose water rapidly, .

magnetize steel, ring a large gong, give powerful shocks,
operate induction couils, and will, tor temuumny use, re-
place 8 or 10 Bunsen cells. Contained in SUPPLEMENTS
161 and 599, Price 10 cents each. The larger ma-
chine produces eight li-candle lights or one powertul
Can be arranged as a series, shunt, or coni-
pound wound machine. (Can be run tor a short time by
two or four men. Requires one horse power for con-:
tinued running. Best engravings of dynamo ever pro-,
duced. Details of every part shown. Windingof arma-
ture and field magnet plainly illustrated. Any intel-'
lizent person with the aid of thesedrawings and instruc-
tions may make useful, durable, and effective machines.
Lontamed in SUPPLEMENT 60{). Price 10 cents.

nMU

GYMNASTICS FOR GIRLS —AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18illus-
, trations. Contained in SCIENTIFIC AMERICAN SUPPI.E-
MENT, No. 753. Price 10 cents. To be had at this
office and from all newsdealers.

& CO.. PUBLISHERS 361 Broadway, New York.

JOSIzEs o710 875
\FOMWATER SUPPLY TANKS,
FIRE PUMPS &ere.

Als
Y

Ec_gl‘{_f*
aligra p
“EHFESHORT-I2TE\GAS B

Address: The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

NEW YORE TRADE SUHOOLE —DE-
serphinn of the New Yurk Trade Svhoonls which were
eutahl shed nine voars sgo for i p Ul g Fing -
ALrUCtinns 10 FOU0E men o terbamn cwand Eooenth e
Foung men dlnnidyin sueh trodes b TIRT OV hemselves,
WOk LDlnstratinns, Coobidned in SCIEY CIE0 AX eI
CAN BU e RRN Nio #%1. [Priee Llceats. To be
il st this iiice and reom wl newsdeulsrs,

. WRITE FOR
s

Rue’s Little Giant Injector.
BCREW JACKS, ATURTEVANT BLOWERS, &n.
JOHN M. CRQEHART. 46 Cartlaudt St N. Y.

THE “FISHKILL” CORLISS ENGINE

COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY.
Fishkill I.ancllng Machine Co., Flshklll-on-l-ludson. N. Y.

.E. & B. HOLMES,

o BUFFALO, N. Y.

" Also a full line of Wood |
Working Machinery.

Chamuering, Howeling, and Crozing.

anow"T Xt

saLte s7.CHICACO.

TYPEWRITERS &

© 1891 SCIENTIFIC AMERICAN, INC.

MEW (A‘lALubuE s tP (A

'RAILWAY & STEAM FITTERS §UPPLIES ||

ELECTRICAL!

Just out. Finely finished and Effective Desk Fan
Metor. Continuous Hivh Speed with Primary Battery.

Motor and Battery, $10.00.
NOVELTY ELEC’I‘RIC CO., 54 North 4th St., Phila., Pa,

THE PHELPS

BURGLAR ALARM
Size by 2} inches.
Portable, Mechanical, Durable,
and Cheap. Agphmble to doors
" and windows. RSellsatsight. The
atent is for sale or on royalty.
For particulars, icdidress PHELPS
P. B. ALARM Co., SALEM. MASS.

STEREOTYPING—A VALUABLE

series of lectures by Thomas Bolas, discussing tbe most

recent methods in this branch of typogravhy. With 23
lllustrations Comamed ln SCIENTIFIC AMERICAN SUP-
PLEMENT, 773 and 774. Price 10 cents each.
To be had at Lms oftice and from all newsdealers

LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS.

Hyrdaulic, Jetting, Revolving, Artesian,
Diamoud Prospecting Tools, Engines, Boilers,
Wind Mills, Pumps.” Ency clopedia, 1.000
. engravings, Earth’s Strata, Determi.
b nation quality water; mailed,25¢c,

The American \\ell “orks,
Aurora, I,

11 & 13 S. Canal
St., Chlecago, I,

Dallas, Texsh

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plutsburgh, ¥a.,
Manufacturers of everything needed for
ARTESIAN WEBLLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage. brilling Tools, etc.
Illustrated catalogue, price
lists and disCeunt sheets
on request.

A HYDRAULIC OR JET-PROPELLED

, Steam Lifeboat.—Bescription of a naval lifebeat pro-
" pelled by a jet of water, with full details and account of
the main features of construction and ofthe trials made
of it for maneuvering power. With 4 illastrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
‘7'70. Price 10 cents. To be had at this office and from

all newsdeaiers.

Wellg, Oil and Gas Wells, drilled
by contract to any depth, "from 60
t0 3008 feet. We also manufacture
and furnish everything requu'ed
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t. Send 6 cents forillustrated
catalogue. Pierce Aitesian
and 0il Well Supply Co.,

80 Beaver Street. New York.

USHMAN CHUCK

Cemplete line for all uses shown in new
illustrated catalogue. free to all.
(,ushmnn Chuck Co., IIartfor (l. Couu

A BOON TOD THE DEAF'

Osgzood’s No.1 Hearing
Horn is the only instru-
ment that will help the
deaf. Made from best bell [
and will last for

«

et and used in public with-

out attracting attention.

Price #5. Sent C. O. D.

May be returned after 2

weeks’ trial if not found satisfactory

[o}S] (xOOD BROS., Cur “th St. & Broadway, Oakland, Cal

CLARK'S
. Ventilating and Drying

FANS.

Tight Running, Adjustable
Blades, Self-Oiling Bearings.
24-page catalogue free.

Also Rubber Press Rolls for Wool

and Yarn Washing and
Dyeing Machines.

GEO. P. CLARK, Manuf.
B b Windsor Locks, Ct.

SIFTER & MIXEH

HUNTER'S
LICHTNINC
The best in use for Siftingand

Mixing Baking Powder,
our, Drugs, Plasters,
Ferllllzers, and all kinds of
Powders. Ten sizes; 10 pounds
to 10 barreis.
Send for catalogue of all kinds
of Mixing machinery,

J. H. DAY

co.,
Cincinnati, (llno.
Branch Office, 86 Murny st.. New York.

KOCH’S DISCOVERIES.—A FULL AC-

- count of Dr. Koch’s remedy for tubercuiosis, the method

“of using it, etc. With 4 iliustrations. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 782, Price

310 clents To be had at this office and from all news-
ealers

AIR BRUSH ..ii-

uldd T
award by ¥ in Instil
a legitimate Art 1l Trmva
able to crayon and water color por-
trait artists and draughtsmen, "Saves
time, gives finest technical etfects.
AIR BRUSH MFKG. CO., 67 Nassau St., Roc

ord, Ill.

The Best Mechanical Help
“An inventor, investigator or experimenter
can have is a great machine shop, whose
business is (first) to do regular work, and
(second) to help develop ideas. We have
that shop, and have put what we have to
gay in a primer—will send it.

THE JoNES BROTHERS ELECTRIC Co. CIN’TI, O,

STEEL ALPHABETS.

Brands, Seals, Steel
Stencil Cutting Dies,
Soap Moulds, Brass
Stamps, etc.

Useful Books'

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, 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 maile
at very small cost. A comprehenstve cataloRue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circuiationat the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and 1t will be mailea
to tbem. Address,

MUNN & CO.. 361 Broadwny, New York.
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