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Founded by Mathew Carey, 1785,

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

810 Walnut St., Philadephia, Pa,, U, S, A

8 Our new and Revised Catalogue of Practical and
8cientific Books, 88 pages. 8vo, and our cther Cataiogues
and Circulars. the whoie covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
u()] gny one inany part of the world who will furnish his
a ress.

\gl L. DoucLAS

IS THE BEST.

OE NO SQUEAKING

$5. CORDOVYAN,
: FRENCH&ENAMELLEDCALF. *

34,5350 FINE CALF&KANGARDL
$ 3.59P0OLICE, 3 SoLES.

o522 WORK|
$::II§{TRA s ENS

5 BovSSCHODLSHOES.
IES -

s
32
3 Bes TDONGULA
SEND FOR CATALOGUE
W-L°-DOUGLAS,
; BROCKTON, MASS.
You can save money by wearing the
W. L. Douglas $3.00 Shoe.
Because, we are the largest manufacturers of
this gradeofshoes in the world, and guarantee their
value by stamping the name and price on the
bottom, which protect you against high prices and
the middleman’s profits. Our shoes equal custom
work in style, easy fitting and wearing qualities.
‘Wehave them s0ld everywhere atlower prices for
the valuegiven than any other make. Take no sub-
stitute. If your dealer cannot supply you, we can.

THE “CLIMAX” |
Stereotyper and Moulding Press’

combined, for making perfect Cellu=
loid ﬂtereotylws 0 be used in:
place of metal stereotypes Also for
making Rubber Stamps. Shou]d
be in use in every printing office.

See ScI. AM., Dec. 30, 1893. Send for
circular to

THE J. F. W. DORMAN CO.
217 E. German &t.,

Ba ltimore, Md.

- Manufacturers of
- Buhber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

TYPEWRITERS.

All makes half-price. Rebuilt to equal new.. Slugged
without deposit to responsible parties in all parts of the
world. Unprejudiced advice given. Illust’d cata. free.
TYPEWRITER 45 Liverty Street.
HEADQUARTERS, }

New York, U.S. A.
. The Typewriter
EXCHANGE,
- 8 Barclay St., New York,

We will save you from 10 to
80 per cent.on Typewriters
of all makes.

EF~ Send for catalogue.

~ T,

.l~n| "

ing case, 16 pounds.

% THE * MUNSON” TYPEWRITER. ¥

This machine is an “evolution,” the outgrowth of years of experience and the
best results of scientific work. Its principles a]i
educated mech:
Easily operated, with Universal Rey Board.

INTERCHANGEABLE STEEL TYPE WHEEL,
durable and easily kept in order. 30 ke;
Special wheels for d
Haghest Medal Awarded, World's Fair, Chicago,1893. Send for circular to

The Munson Typewriter Co., 171 E. Division Street, Chicago, lil,, U. S. A,

eal at once to the

anic. It is Light, Sma Compact,

8,90 characters. Weight, with carry
erent languages.

AW FABLER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N. Y.
Manufactory Established 1761.

The *‘Missing Link” Found at Last'
THE “KEVSTONE”

OPEN LINK.

It is the Best, Strongest, Ql. ckent
to Adjust, and Only Open Lirk
Drop Forged from bar steel

n the market.
Requires no tools to k., and can-
not work loose,open or Tl out in use.,

Drop forger from Bar Steel.
Superior in Strsinfth , Quality, and

Drop Fnrnlngqs
tiom, in Iron,

Aluminum.
es, Mac?mﬁo g andles, Shafuna Col-

Ser: and Nuu.
HOADELPHTA DIEOP FORGE G

ta'rs‘
No. * 350 American St., Phi Iadelphin, 1’a.

‘MATCH = MACHINERY

Iutest improved. Cowmplele planty furnished, JOS O
DONN I"'L

of everydescriP-
tieel, (nppor and
Tiwivt Hooks, W rench-

.‘( 1.&1.!‘.4 Buttonwoaod Bircetl, Philadelphia, I’

CLAY 2 TORBENSEN, GLOUCESTER CITY.N.J.
DESIGNERS 2 BUILDERS OF YACHT 5,
LAUNCHES we HOUSE BOATS.

SEND B CENTS FOR CATALOGUE.

)

THERMOSTATIC REGULATORS FOR
Incubators and other Heat Applications. — By G. D.
Hiscox, M.E. Description of some Lhermosmm- bars,
heat rezulators, and ventilators that have been tested
for reliability, and the construction of which comes with-
in the means of most amateurs. With 3 illuscrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

959. Price 10 cents. 10 be had at this office and from

all newsdealers.
its Uses and Abmses. The science

H Y P N OT I SM » easily acquired by anyone. Illus’d

book, 1. Dr. Anderson, S.A.8, Masonic Tem., Chicago

INTERESTING ARTI-

hy Mr. Poingure upnn the reseurches of Maxwell
Al ]:{ei ‘b3, The Muxwell Theory of (lurrents, Nature of
Tdebt, Bxperimental Verifoabion of Maxwell s Theoty.
Kleetrie xeiters, Production of Interferences, Byot he-
Ris of Light, Contained in SCIENTIFIC AMERICAN 8 P-
PLEMENT, No. 960, Price 10 centa. To b had at this
Qffice and from all newsdealers.

L1GHT.—AN

cvle

E;on GRADE O_NLY Warranted. Confmct.
ors desiring a trustworthy Jack Screw, nd-
dress RUMSEY & Co., Ltd., Seneca Falls, N.

o4

INPROVED HAND TRUCK Patgingeug;v
o

18

of a pivoted

toe section and means

. for operating it, consist-

ing of a toothed rack

and pinion. A valuable improvement. Patent fur sale. .

For terms, address Jos. renette, Chlppewu Faliy, Wis. -
should have

“ VERY STOREKEEPER it

aphlt.
the days’salesthat can be sworn by.
Enforces accuracy and honesty.
Three duplicate tickets, one for
customer, one for cashier and one
; for you. it makes.no mistakes and
will save you many times its cost.
Best ‘‘Day Book’ on earth. Send
for an illustrated catalogue wnicn
tells you all about it.
IHIIcAGO AUT. REGISTER CO.

MONROE STREET., CHICAGU
CONSL L. TATIUON

AND ADYVICE TO INVENTORS

Ezxperimental work of every description. Aulomalic
wachinery desigmed and built. & Bend for circular. |
AT,"I BY M.F(}. <o, Bron‘klyn V. Y. '

| FLEMENT,
i office and from all newadedlers.

! America. It gives a continuous flow

WATER MOTC

GAS ENGINES & VENTILATING FANS

The best Motor in the world ror driving all kinds of

light machinery, no ;. invaluable
for blowing church organs, runnmg printing presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, etc. In use the world over,and recommended
'g witer companies everywhere, Address for clrcular.
ckns Water Motor Co., New:u kK, N.J,, U.»

TOWERS o TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columans, for

Water Works, Cities, Towns and Manue
factories.

PLAIN, ALL WOOD TOWERS.
ELEVATED TANKS

for Automatic ire Sprinkler Plants.

Manufacturers of Tron and Hteel Toaoks, o

Louisiana Red Cypress Wood
Tanks a Specialty.

W. E. CALDWELL CO.

219 E. Main Street,
LOUVISVILLE, KY,, U, S, A.
INE-TIOTSE AND (QOLD ROOM.—BY
R d. Hattield. With dicections for construction. Four

engravings, Contained in BCIENTIFIC AMERICAN 3UP-
No. 3% Frice 10 conte.

The Berkefeld Lirge Sumly Filter.

The best and most reliable filterinthe . —x
market, tested and indorsed by many * i
lea.dmg authorities in Europe and 1

of flitered water. absolutely ftee from
germs. It is easily cleaned im-
purities remain on the surface of the
filtering cylinder. Cylinders can be ste-
rilized by boiling in water for anhour.
Send for circulars and prices to the

BERKEFELD FILTER CO.,

4 Cedar Street, New York.

The Bailey Automatic Bicycle Brake

is as quick in action as thought it-
self. "So unobtrusive, the rider
would never know he had it were it
Dot for the instant and effective aid
it givea him when wanted. BAILEY

MY . CO., 27 8. Canal St., CHICAGO.

COAL MINING and

BF Send for “93” Catalogue “C.”

TURBINES. 0

Send for Pamphlet.
JAMEs LEFFEL &

CO.
springfield, Ohio, U. S

.A

’

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’continuous experience. Any
one may quickly ascertain, free,
robabdlzy O:)s

whether an invention
Eo atentable by writing to
mmumcatlons strictly confiden-
A handbook of Eatents and

how t0 obtain them &

PATENTS

taken through Munn & Co, receive
rpecial notiee in Lhe Sctentific Awivr.
ican. Thiy eplendid weekly puper,
elegantly illustrated, has the ]u.rgesf
elrculation of any svieniito work.
B a year. Specimen oo les free.
I Addresg MUNN & ().
New York, %61 Broaiway.

o
TYPEWHEELB. M ODELS & EXPERIMENTAL WORK_SMALL MACHINERY
NOVELTIES & ETC. NEW VORK STENCIL WORKS 100 NASSAU 87 N.Y.

By Richard A. Proctor, F.R.A S.

£

* * *®

A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared for use in Nortb America. With descriptions
accompanying each map, giving the names of the prin-~
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire?
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
in fixing in the mind tbe names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this is one of the most popular, useful
and valuable works of tbe kind ever published.

One gquarto volume, elegantly bound in cloth.
$2.50, postpaid.

|

)

MUNN & CO., Publishers, i
361 Broadway, New York.

Price

ENGINEERS MANTA

Containi
bles, ete.
p cat., lOc. Amencn.n Indns’l Pub. Co

valuable rulea, ta-
., cloth 50c. 125
ndgeport. Ct.

| KEEP THE HEAD COOL.

The Braided Wire Spring
Pillow mw Cool and
Cleanly, Comfort

able ay duwn or

tri

Frice, up-

histered in fine

R hutr: Adult’s,

b Cnuck, #Hx X), uuu Child's, 14 x 22, 250,
DWITERE prs'amﬂ, on receipt of price. Addran

elln Mig. Co., [11i-L11e Nable 36,

2 x 24, &
Wentan &

: our #18 Natural ¥inish Baby Cared
':1 et witl puated swel wheels, mxle,
E 13 eds Plokoubeot dacdle. Meda n"l.u: e
i X hcualoed oz 3§ yeam,
- FILF"}II!I‘ PaLll,
34
in

g8 0flatnatdnaigne ord abyion pub.

GXFORD MFG. CO., 340 Wabash Ave . Chlucaun I,

i For Cotlozn, il & Rice M m Surer Houser, Distilleries, Phosnnate & be
Mindng, Gas & Water Wks., 'I'hreshiers & all klnds of Giratn Cleaning Mach

Iron Plates & Cylinders for Bereenlng Ore,
tilatore, (U, (1as & Vapor “tores & all anecial Turposey

BELTING of Various Styles, ELEVATORS, GUNVEYURS

The JEFFREY MANUFACTURING CO., COLUMBUS, O.

HANDLING MACHINERY.

Branches: CHICAGO—NEW YORK

KLIP BINDERS

for Papers, Magazines, etc. Contents
instantly removable. ogy_
Govt.and many libraries. Send 7
for sample dozen. Covers to order.

H. H. BA LLARD, 188, Pittsfield, Mass.

HISTORY OF THE TELEPHONE.—
By W. Clyde Jones. An interesting paper read before
the Chicago Electrical Association. With 14 Heures.
Contained in RCIENTIFIC AMERICAN SUPPLEMENT, No.
958. Price10 cents. To be had at this ottice and from
all newsdealers.

STEREOPTICONS.

MAGIC LANTERNS anD
ACCESSORIES,SEND FOR CATALOGUE

T0 CHA‘ BESELERmaxer 218 CENTRE ST.
NEW YORK :

THE

lvsml{ﬂ

numm.

™ ILIP

e~ “n!chman’s Improved Time Detector

with 12 or 24 Keys, with
Safety Lockattach-
Patented

. Myinven-

i tions, and will sue

all concerns selling

orusing the Safety
Lock attachment.
J according to De-
cision of Circnit
Court of U. 8. for
S.D.of N. Y.
Send for circulars to
| E. IMHAUSER, 206 Broadway, New York. P. O. Box 28m

ELECTRIC TELEPHONE

Bold outright, no rent, no ro]§alt3' Adapted
[ to City, Village'or Country. led in every
home, shop, store and office. Greatest conven-
ience and best seller on earth.
| Agents make from $5 to §50 per day.
ne in a residence means a sale to all the
_| neighbors. Fine instruments, no toys, works
{|anywhere, any distance. Comp]ete ready for
use when shipped. Can be put up by anyone,

teatherg. Practi-

 Phila., Pa. f

never out of ordet, no repairing, lasts a_life
time. Warrant: oney maker.&Write

ed. Am
w. P. Harrison & Co., Clerk 10, Columbus. 0.

tTKill Y If
.Don’t Kill Yourse
BMOKING. Use the

YHARMLESS SMOKER CURE
NO SMOKE
IN THE MOUTH.

Te retaing all the Havor and enjoy-
ment of smoking & cigar without the
injury. Can be used for cigarerte
smoking and makes it absolutely
hcmlesd gy it proveuts iohwling
dleo HinB to guit the hahit when
desired.  Send for fres cirenlar
cven if vou are skeptical.
RYERSON D. CATES,

B 1305, 108 La SahaSt Ll.u.agu

lizer Whky.

¥, -,tm’l &
For Filters, Strainers, Ven-
Perforated Tin & Rruss. fa Y

O odd PE.‘\FL :ﬂ'

Coal & Btome,

& HARRINGION & RING PERFORATING GO.. CHICAGO *"§&&

Yo

© 1894 SCIENTIFIC AMERICAN, INC.

i Secretary of Waco, Texas.

PR()P()NALS
PUBLIC LIGHTING SOLICITED.

Sealed proposals for furnishing the city of Waco.
Texas, with electric arc lights, incandescent lights, and
zas lights, for publi cstreet lighting, for periods of three
(3) years, five (5 years, and ten %iﬂ) years. Specifica-
tions and full information can be obtained from City
Proposals will be gpened by
the Mayor and Gas Committ ee in the Mayor’s office in
Waco, Tesas, at 3o’clock P. M ., October 3, 18%4.

Address proposals to C. C. McCULLOCH Mayor of
Waco, Texas

Patent Electric
VISE. .

What is claimed, is %ine =

saving; no turning of han-

dle to bring ?uwa tor the WOTE, | y

simply one slifding moyement. i

The screw and nut is not used 1-10 as much as the |

old way, consequently will be that much less wear.
MANUFACTURED BY:

A..

T be had at this;

Capital Machiue 'I‘uol Co., Allhllrn, N. Y.

_ cHucK The Natlunal

All stzes and atyloy

Pat’dll‘it \gruﬂJIE
gy Jaws. lllus :,am e e Btandat
Chuck since 1! drers W. WHIT-

LOCK, R. 145, 39 Cortlandt Sc N ew York

 eat (erpar‘s!,y 2
ond Ihirabii-

. AF ity Checp and Acourale.
Wewtentt Chuck Ca., One ida, M. YL, UL = A
Auk for vatalsigue in Knglivh, French, hpwn,wn T Gr:rrmz'n.

FruaT PRrigE AT COLUMRBIAN FXvdITION, 185,

WIF

CANNOT SEEHOW YOU 00
T AND PAY FREIGHT,

Euys gur 2 deawer walant or osk T
Arm Biogersewing maclking

| plated , Belwpted b lichh
sired for LO

R sud Leavy worx u nars; with

o Antomntle Bobbin Winder, 5ol f-Thraadlog Cylla
- der Shuttie, Helf-3piting Nerdle acd & compleen
ﬂ- et of Bterl Aitaghments; nhipprd sop where on
"

30 Day™s Trinl. Nomnrrv reruired jo advanc
75,000 now Tnnse, Warld's Faiv Medal awardcd machlae and attach-
mepts. Boy From factory snd 9ave dealer’s aad mpeat’s profls.

CotTh Qul and mend todey for machlne or larre fren
FR caulnm. p,temtimen inls ar Gﬂ-n peen Of the Worldta Fal,

UIFORD MEG, 0O, 342 Wakaah Ave. ﬂHIGMiO ll.l..

SCIENCE SCHOOL.—Special trainin for neientifl
and technical schools or for business. XNew bu11u1ng1
modern appomtments Betts Academy. Sta.mford, Ct

E L INE TINNING JoE: F,ql___i—“' i

oﬂs E'JLIN 5(00( FFW\SHING Niiny
I TH LEHIGH .AVE & AMERICAN ST, PHILK.

AND FINE GRAY IRON ALSO STEEL.
CASYINGS FROM SPECIAL

\LL!

ELECTRO MOTOR. SIM PLE. HOW TO

maxe. By G- M. Hopkins.—Description of asmall electro
wotor devised and constructed with a view to assisting
amateurs make a motor wnich miiht be driven w
advantage by a current derived frum a battery,
which would have sutlicient power to operate a I

| 1athe or any machine reqummz not over one man pPowW

'+ with 11 figures tained in SCIKNTIFIC A‘E[‘F‘lr.:[)\
SUPPLkMkNT. No. i41. Price 10 cents. To be had .
this otice and from all newsdealers.

AT LAST | B \ SUCCESSFUL
IX.

LOOSE PULLEY
The only one.

Saves annoyance. Save; tabor.
IDILER MFG.

KR CcO0.,
BF Agents Wanted. Graud Ra.pids, Mlch.

If so, we can supply you. All su'qs
mouuted and |Il||llll|l!|led. RIWax
kept in stock. ember, wi: mak
specialtyof selectin g stones faralles
cial purposes. BF Ask for catatigy
The CLEVELAND STONE (]

Zd Ploor. Wllslnra. Oleveland.

R \laluable Boo

12,500 Receipts.
Bound in Sheep, $6.

708 Pages. Priee $5.
Half-Morocco, $6.30.

Thissplendid work contains a careful compilation of
the most useful Receipts and Replies ‘.wen in the Notes
and Queries of correspondents as publieh#d in the Ncis
entific American during the past fifty years; together
with many valuable and important additions.

Over I'welve Thousund selected Receipts are
here collected; nearly every branch of the useful arts
being represented. Itis b 1y ar the most comprehensive
volume of the kind ever plac#d before the public.

The work may be regarded as the product of the stud-

- ies and practical experience of the ablest chemists and

- ple a

workersin all parts of the world; the information giver:

! being of the highest value, armnged and condensed in

concise form convenient for ready use.

Almost_every inquiry that can be thought of, relating
to formule used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are eng\aged in any branch of industry
probably will find in this book much that i8 of practical
value in their respective callings.

1'hose who are in search of independent business or
employment, relating to the bome manufacture of sam-
icles, will find in it hundreds of most excellent
suggestlons

BZ™ Send for Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yark
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