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Founded by Mat Tew Carey, 1785. ~

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S.A.

§&~ Our New and Revised Catalogue of Practical and
Scientific Books, 88 pages, 8vo, and our other Catalo ues
and Circulars, the whole covenng every branch of Sci-
ence applied to the Arts, sent free and free of pos
tg gny one in any part of the worl who will furnish his
address.

Boston & Maine

RAILROAD.

LOWEST RATES

BETWEEN

ALL NEW ENGLAND POINTS and the
WEST, SOUTHWEST aud NORTHWEST.

Daily train, with Throngh Sleeping Cars, hetween
BOSTON and CHICAGO.

The Shortest and Only Line running Through Sleep-
ing Cars between
Boston and St. Paul and Minneapolis.

Whether traveling EAS'I‘ or WEST, he sure your
Tickets read v a the Boston & Maine K.R., and secure
the Lowest Rates and Best Accommodations.

All of the New Eungland \ummer Resorts are
reached vi he
[}

[ ) BOSTON & MAINE R.R.

Bxcwrsion Book. gining

1< Wcmnau regard
Hitels and Boardf/rw Houxzs. {wm Raecs and ?u i/ng
Ca Service, will b

Address Pass. Dept B. & M. RR Boston.
D. J. FLANDERS, Gen'l Pass. Agent.

MILLER & VAN WiNKL

STEEL WIRE AND STEEL SPHINGS

- ]
f ,RDOKLYN. N.Y.

{0E &WORKS 87024 BRIDGE 57
Nend for l'n_m hlet.
JAI']E"- '1"‘ EL % (00,

TURBINES. S5 7 5l s s

MATCH = MACHINERY,

Latestimproved. Complete plants furnished. JOS. C.
DONNELLY, mButtonwood Street, Plnladelphm, Pn

* KWELL TRILLING MACHINERY

MANUFAC TURED BY"

WILLlAMS BROTHERS,
. ITHACA, N.Y.

| MOUNTED oR ON SiLLS,FOR

DEEP OR SHALLOW WELLS, WITH;

| STEAM DR HORSE POWER

H SEMD FOR CATALOGUE
ADDAESS WILLIAMS BROS ITHAGAN-XI

ARTESIAN WELLS —BY PROF. E.

Smith. A paper on artesian wells as a source of
water supply. Kssential geological conditions of artee
sian wells. Some cbemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. To be had at this
office and from all newsdealers.

||.WE|.|. SUPPLY (S.

Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, 011. ‘Water, or Mineral Tests,
Boilers, Engines, Pipe, e, Drilling
Tools,ete. 1 us'd cmalogus, prwe lists,

and discoun sheets

3 Tz, Pittsburg, Ol City and Bradford B v
Also, 32 Cortlandt 8t., New York L A
should have

EVERY STOREKEEPER:: y e

graphic Reglster. 1t gives you a record
the days’salesthatcan be sworn by
forces accurac and honesty.
Three duplicate tickets, one for
one for cashier and one

ay Book” on earth. Send
or an lllustrnted cstalogue whicn
tells you all about

EHIGAEO AUT. REBISTER 00-

164 MONROE STREET, CHICAGO

WA NTED—Finanelal assistanee to take oot Toreign
atents on a device for dtopping and Bteering Vessels,
aid device Intended to prevent collisions or lessen the

damage hy same to n great extent, and to provide o

Bnitablk means of guiding vessel in cawe of disubling of

rudder, putent allowed, Inventioo 18 pructical.

$7.00

For furthor nmloula.ru aldresg
H. A. SHELDON, ARCATAA, R. L
If so, we can supply you. All sizes
b, mounted and unmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
The CLEVELAND STONE CO.
Zd Floor. Wilshire, Gleveland.
The prices of the different publications in the United
States, Canada, and Mexico are a8 follows:
RATES BY MAIL.
The Scientific American (weekly), one year
ar, 500
The Scientific Amerlca.n. Spnnlsh Edltlon (month-
ly), one year, 3.00
The Scientific Amerlcan Archltects and Bullders 250
COMBINED RATES.
The Scientific American and Supplement
The Scientific American a.nd Architects a.nd Bmld-
ers Edition, -
tects and Builders Edition, - - - - -
Proportionate Rates for Six Months.
This includes pos%e, which we pay Remit by postal
or express money order, gr draft to order of

Su USE GRINDSTONES?
cial purposes. Ask for catalogue.
PUBLICATIUNS FUH | 894.

$3.00

The Scientlﬂc American Supplement (weekly), one
Edition (monthly), one year, -

The Scientific American, Supplement, n.nd Archl-

MUNN & CO., 361 Broadway, New Yerk.

9.00

ing case, 16 pounds.

BK THE “ MUNSON ” TYPEWRITER %

This machine is an “evolution,” the outgrowth of years of experience and the
best results of acientific work.
d; mechanic.

ily oPerated, with Universal Key Board.
INTERCHANGEABLE STEEL TYPE WHEEL,
durable and easily kept in order. 30 ke;s 90 characters.
Special wheels for di
Highest Medal Awarded, Wortd's Fair, Chicago, 1893.

The Munson Typewriter Co., 171 E. Division Street, Chicago, lll,, U. S. A, * 5

Its principles a

eal at once to the
t is Light, Sma

, Compact,

Weight, with carry-
erent janguages.
Send for circular to

Parson’s Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS.

§¥ Send for Catalogue and References.

PARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

e P, GAS EHGINE CASTINGS

§F~ Send stamp for
IUustrated Booklet.)

A.F.WEED& CO.
106 & 108 Liberty 8t.
New York.
Castings and Parts
for Small Engines,

Bollere, Ilynamoa.

W L Doucl.As

IS THE BEST.
NO SQUEAKING

QS. CORDOVYAN,
FRENCHS. ENAMELLED CALF.

#4230 F INECALF &KANGAROL
% 3.50 POLICE, 3 SoLES.

e

5 B0Y SSCHOOLSHOES,
P L
53325520050 NGOL,
B, SEND FOR CATALOGUE
wW-L°'DOUGLAS,
& * BROCKTON, MASS.
You can save money by wearing the
W. L. Douglas 83.00 Shoe.
Because, we are the largest manufacturers of
this grade of shoes 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.
We have them sold everywhere atlower prices for
the value given than any other make. Take no sub-
stitute. If yourdealer cannot. supply you, we can.
logs of  Music axnd

SEHD Muousical Tnstroments,
BLom, Masd

W.BTon T, 36 Central Bt.Bo

TllE Berkereld lHI‘Eﬂ sumly Fl]lﬁl‘

The pert. and most relinble filterinthe
market, tested and lndorsed by man
leading authoritien in Hurobe sn
Amcrieca. It giver o conﬂnunup fiow
of flltered waler, abaolutely fres from
germya, I is easily clewned, as jmo-

wrilies remain on thesurtaee of the
g]tu‘mg ('{. inier. C¥lindere can heete-
Tilized by hoiling in water for anhour.
Sead for circulars and prives to the
BEHKEFELD FILTER Cih,

4 Ceadar Street, Noew York.

for our Ii!t of 1% Catas

TO MANUFACTERERS 5ol agency for novel-
ties nr other gnods wanted., H. DABNEY, Manufac-
; turers’ Agent and Liparier, 730 High Bolhorn, London,

Foyg. Bankers’and other references, Fngl'd and States

Don’t Kill Yoursels

HARMLESS SM DKER GURE

IN THE MOUTH.

It rataine all the 8¥0T And anjoy.
ment of s1noking B ciger withoot the
injury. Can be used for cigaretis
smuking and makes 1t absolutely
harmless ag tt Prevem.a inhaling;
alx elua to qut. the nablt when
desaired, Seod for freg circular
aven if ¥ou nro Ekeptical.
RYERSOND. CATES

. i305. 108 La Salin St., Chlcago.
CONSULTATION

SO0 ADbvick™o Y INVENTORS.

Experlmentnl work of every desm—l tion. Automatio
mnchlne:f deslgned and bullt. end for clrcular.
ALTEY MFG. CO., Brooklyn,

I slze of Holder.

MESSRS. MUNN & Co., Solicitors
of Patents, have had nenrly fifty
years’ continuous experience. Any
one may Qquickly ascertain, free,
whether an invention K{‘obably is
B&:entable writingto & Oo.

mmunications strictly confiden=
tial. A handbook of tents and

how to obtain them sen

PATENTS

taken through Munn & Co. recelve
epeclal notice in Lhe Selentifie Amer-
{can. This anlendid weekly paper
elegant]y illnstrutend, has the hrgea
circulation f any scientife work,
A ¥ear. Specimen coples free.
Addross MTNN 0.,
New York, 381 andw&v.

TYPE WHEELS.MODELS
NUVEmEl B ETC. MEW.YO!

EXFERIMENTAL WORK_ BMALL:
RIK STENCIL WORKS 100 NASSAU BT N.V.

" without deposit to responslble
| world.

WHAT HAVE YOU?

Wehave nnequeled facilities for marketing Nev‘ ln-
ventions, Househald Articles, Noveltlan, ete., t0 m:
fncturers. Jobbers, wholesale dealers and for newsp ‘ﬁer

miums. Will make i

iberal terms.
ning an hm new you have to cﬂer. Address
Fflvomﬁ- nﬁ‘e .. 842 Wabash Ave., Chicago, Il
ANG FINE GRAY WBON ALSH STEEL
AL ABLE‘, CASTINGS FROM SPECIAL gens
1t TINNING g
omgnevuuxrcou,.h et W A
LEHIGH AVE & AWEBGALST Priwh. o "ME
HY PNOTISM its Uses and Abuses. The science !
» easily acquired by anvone. Illus'd |
book, $1. Dr. Anderson, 8.A.9, Masonic Tem.. Chic#go

of sclentlﬂc attachments,

e Street, Chi

Catologues free. 3. B. COLT, & CO., 1
La Ball cago, IIl. 1140 Mark

TYPEWRITERS i

All makes half-price built to equal al?

partiesin
Unpreju iced advice given. INust’
TYPEWLRITEIL ; 45 Litert

The Tyewriter

EXCHANGE,
= 8 Barclay St., New York.

Shl%)ped
artso the
cata. free.
Sireet.
L8 A.

50 per cent. on Typewriters
of all makes.

§F~ Send for catalogue.

HEGEI."EH!S SAL Thae entire plant and
» will of the Stark Mace 1ne
and Tool On, 1ocluding real estate, tools, maghine
atterns, ete. nlao thousands of doliam of orders on
This plani 1« loeatcd at the corner of Hudson
and Seventh Sta., lInfh Y., nnd econeiste of a four
ptory brick bml(lm,g full (-qulppi.d. far the manufacture
of tinner™s machines and tooly, machinery for workimg
sheet metal, presses, dies, cite. The fuctory is now in
operation, and ail information in reference ty sama
L.nrful!y %1?!311. Address MICILAEL NEWHELL, Re-

ve.r, cur. Hludson and Seventh Sts,, Buﬁulu, N. Y.

GATES HUGK & ORE BREAKER

Capacity up to 200 tous per hoar.

Has produced more ballast, road
metal, and broken more ore t
all other Breaxe s combined,

Machinery. King-Darragh Con-
centrator. Connersville Blowers.
send for Catalogues
GATES IRON WORKS,
- " 30 CSo, Clinton St.. Chicngo
138 C, Liherty St.

Fine Model and Experimental Work
at moderate prices. Ens.moa and Motors repaired.
Armatures rewound. All kinds of Electrical Applinn-
ces made. C.R.NETHING, 143 Centre St., New York

Rubber Rolls and Wheels.

Power ernglng Machines, ing and Ventilating
Fans. Allstyles of Trucks made to order. Catalogues
free. GEORGE P, CLARK

Box L, Wmdsor Lorks. (}onn.

CLAY :TORBENSEN, GLOUCESTER CITY .1
DESIGNERS 2 BUILDERS OF YACHTS,
LAUNCHES »* HOUSE BOATS.

SEND 3 CENTS FOR CATALOGUE .

Experimental & Model Work

Electrical Instruments, Fine Machinery, Special Appa~
ratus, Telephones, Photograph Machines, Repairs, etc.

E. V. BAILLARD, 106 Liberty Street, N. Y.

WOODEN TANKS.

For Railroads, Mills and Mamlfactones.
Builders of 8teel Towers and Tank;
La.Red Cypress Wood Tanks a speclalty.
W. E. CALDWELI. CO.,
217 E. Main Street, Loulsvllle, Ky.

A BRIGHT ACTIVE MAN OF FIFTEEN YEARS’
experlence jobbing enfanea and machinery in Chi-
cago and the West, wants add to his line uamothlnﬁ
of merit. Knows the Western trade thoroufhly Wi
h“}}}ﬁ, cgool%s ingnda strlctly comm: slonihas” Corrle;l:
n e inv eering,” room
ewart Building, New York City. &

2

The Bratded Wirn SFrinR
ilow. 18 Cool and
Cleanly. Comfort-
able as down or
leathers, Practi-
cally indeatruct-
ible. Frice, up-
hnlstered in' ine
S g hair Aduit's,

A x 26, #8.50; Coock, 20 x M, $.'-! 0; Child’a, 1!. x 22 F26.

‘-pm expmu pro m.d UL Yace’ I.uf rice,

}‘ l’h].\.u

Wonton & Wella M g (0., 1114 ST
CANNDT SEE HOW YOU IIG
MY wleE {T AND PAY FRELBHT.

Boya oor 2 drawer waloot or onk Tmy-
proved High Arm Slngeraew!og mechizg
] fizely finlnbedd, pickel plated , adepied to lghh
nbl heavy work, gunnuteed for 10 onry; with
Autumatle Bn'bbl'n Winder, Be]--Thruadlog Crlino-
& dsr Ghattle, Ralf.Batting Needin and u complata
et of Fieel ktlachwpuntsy ahipped aoy whate on

2 ‘s Trial, Nomaoney regaleed in sdvance,

75,000 now Innes, World’s Fatr Meds] s waednd machine nndnhrh
meate Buy irom fsctory aud gave dosler's and agent’s profits.
Cnt Thin Doy aod pend pdey for machine or large frea

FRE g, kentlmaninls an ﬂGmeean the World'a Falr,

OXFORD MEG. D0- 542 Wanassave. GHICAGO,ILL,

ﬁ'ﬁeers and Firemen
Hhe

Noble 4.,

1..42

Bend for a -page
Tamphlet on how to !
an examination to procure an eoglnes’s liconge.
Birpruberng Tub, Co,, 2715 Casg Ave, 8t. Louis, Mo,

STEREOPTICONS.
MAGIC LANTERNS AanD

ACCESSORIES, SEND FOR CATALOGUE

T0 CHAS BESELERMaxer 218CENTRE ST.
NEW YORK .

.

CRITERION MAGIC LANTERNS siertgioons.

O, Lime or Electric Light. Front of Lanterns easily removable for substitution

We make lanterns and views for all kinds of uses,

" 16 B eesk‘t-n%n az., R&York.

© 1894 SCIENTIFIC AMERICAN, INC.

We will save you from 10 to -

Builders of High Grade Mining |

.Y. 237 C. Franklin St.. Boston., Mass.
1

PROPOSALS.

U A, ENGINEER OFFICE, ARMY RUILDING, NEW
' York, September 1§, 18H.—BSealed proposals for
dredging 580,000 cubic yards, more or less, of material
fram Harlem Kiverand Epunyten Doywil Ereak, on line
of Farlem Hiver Inprovement, and for furmﬁhmg T fm
terials and workmanship for comgteuctlon of about S0
lnear feet 0f pile revetment for protection of sout b side
vofent r_hr:mg Dyckman Merdow, will o recelved hem
| untll 120 L.lnL.k noon, Oetoher 18, 1§, nnd then Puhlwly
ned, Al ipformatlon furmished on application.
BOBERT }IuGRE{xOR 2 Lieutenant, Englneers.
U . F‘\I(yI\EER OFFICE, A.H.MY BLI];DI\G NEW
Hentember 10, —Healed P?ronossls Tor
dredging t,}’:e channels in Newtown Creek, New Yorlr. wlll
be received at this office until 12 M., October 1 11, 1894,
then publicly opened. All information fumlshed on
application iu this office. ROBERT MoG REGOR, 24
Lieutenant, (.,01'[]“\ of Engluneers.

U ‘8. ENGINEER OFFICE, BURLINGTON VT,
September 5, 18%4.—Sealed proposals in trlpllcate
for dredging in Ogdensburg Har| r, N. Y., will be re-
celvedhere until 2 P.M., Octoberﬁ 1894 andthen public-
ly og; Full information furnished on appllcatlon
. LEACH, Capts.m Engineers,
U.s

ENGINEER OFFICE BURLINGTON VT., SKP-
tember 5, 18%4. —Sealed proposals in triplicate, for
repairs to Burlington Breakwater. Vt., will be received
here until 2 P.M., October 5, 1834, and then pubhcly
gdned Full information furnishéd on application to
SMITH 8. LEACH, Captain Engineers.
'[ ¥, ENGINEER OFFICE RURLINGTON, VT., 3E1*-
- tember 5, 18, —Senlsd proposals in l.rimlcnte for
dArodging to Great Chazy River, N. Y., will be received
here until 2 .M., Oetober &, 18034, a.nd then publicly

openad, Full information furnished on npplication to
BMITH 5. LEACH, (;npt,uin Engmocrq.

3, F'I\GITH!ER Ul‘l- TR E'[_,'R.T INGTON, VT., BE1-
‘tomber a, —Healed Proposals in trlp]lmtu for
rock cxcavation in Otter Creek, ¥i., will be recelved
here untll 2 .M., October 5, , and then publicly
wuud Full information furnishéd on applicutlon to

ITH 8. J...E ACH, Captain I{:nglueers.

If Yyou want the best Lathe and Drill

_ GHUGKS

i-
i, Lheap and Acourate.

s

Weatcott Churke Co., Oneida, N. Y, L, =, A.

Ask jor catalopus in Ewlis?l Freneh, Spunish or (erman.
I'IRET PRIZE AT CULUMUDIAN Exl-OSITwN 1393

CHUCKS et

All sizes and Byl

at’d RHeversi
R Jaws. Illus, catalo ue The standard
Chuck since 1882. ess W. WHIT-
LOCEK, R. 145,3900rt18.ndt St., New York

'WORKSHOP =

WITH
YOUR

Wlthoutﬁts of Bm'nes V\Zood and Metﬂl ‘Working

Mnch\nary ﬁon ocan nuccnaaiu ¥ en

pete with KFactories that use sheam
wer, both in quality and profit on product, ™
@ onl complete lme og such machines
made. Have stood t) test twenty years, .

8end for catalogue. Addr

W. F. & HN BARNES oo,
1999 Ruby Sty Rockford. 11I8.§

VEGETABLE PARCHMENT.—A VAL-

uable paper on the properties, uses and manufacture of
this product. Contained in SCIENTIFIC AMRRICAN S8UP-
PLEMENT, No. 945. Pricel0 cents. To be had at this
office and from all newsdealers.

Will buy Patépt oo deulmhle

Patent wanted. novelty. Send full description

anﬂ cnsh price tn I’A '1‘1',\1"1‘. an 1348, Bpringfiell, Maise,
NVENT“R frece et
eqnipped with
machlnery to work both ' oodpal:n d Iron.

ma
DOwW WOUD .L 1RON WKS.. Louisville, Ky.

A Valuable [Jook

HIGH GRADE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw. ad-
dress RUMSEY & C0., Ltd., Seneca Falls, N.

ﬁe
Factory we

12,500 Receipts. 708 Pages.
Bound in Sheep, $6.

Price $5.
Half-Morocco, $6.50,
This splendid work contains a careful compilation of

the most useful Receipts and Replies
and Querias of porresponicnts as pub
entilic American during the past if yyears together
with many valuable and important additio:

Over ‘I'welve Thousand selected Recei ts are
here collected; nearly every branch of the useful arts
. being represented. It is by far the most comprehensive
volume of the kind ever placed before the publie.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world ; the information given
being of the highest value. arranged and condensed in
conciseform 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
theartsare given.

Those who are eniaged in any branch of industry
probably will find in thisb ook much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
suggestions.

§F~ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Breadway, New Yerk.
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