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HENRY CAREY BAIRD & CO., 
INDUSTRIAl, PUBLISHERS, BOOKSELLERS &\ IMPORTERS 

SIU Walnnt ", .. l'hil .. delphh., 1' .. .. U.!'I • .\. 
IT'Our new and Revised Catalo�ue of Practical and 

SCientific Books. 88 palles. Svo, and our other C�talOgue� 
and Circulars. the wnole coverinsz- every brancn of Sci
ence applied to the Arts. sent free and free of posta!!e 
to any one in any part of the world who will furnish his 
address. 

w. L. DOUCLAS $3 SHOE ISTHE BEST. 
NO SQUEAKING. 

IPS. CORDOVAN 
FRENCH&ENAMELLEDCALr. • 
$4.$3.5_° FINE CAlf&I<ANGAROO. 

$ 3.!i!I POLICE ,3 SOLES. 
$'1 5,,!1.$ 2, WORKINGMENS 'J-' EXTRA FINE. 
$2 • .tl.� BOySSCHOoLSHOES. 

·LADIES· 
$25J$2.HZ? $3· . BES-rDONGOl4 
SEND FOR CATALOGUE • . ·L·DOUGLAS, 

BROCKTON, MASS. 
You can save money by weariIlg the 

W. L. Donlrlas $3.00 Shoe. 
Becau8e. 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. 
Wehave them sold everywhere at lower prices for 
the value given than any other make. Take no sub· 
Itltute. U your dealer cannot, supply you, we call. 

BUY 
TELEPHONES 
That Ill'e f.tood-not "cheap thill��." The differ
ence in cost is little. We guarantee our apparatus and 
f>�

r
:�;�:n�: ;1�\ri��t�ma::l��I���,�7 If��1�h j)�tB. 

WES'l'ERN TELEPHONE CONSTRUCTION CO" 
4!1O Monadnock Block, CHICAGO. 

Laraest Manujaetu,.e,.s oj 'i'e/ephones in the UniUd States. 

WOODEN TANKS. 
For Railroads, Mills and Man ufactorieB. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 

W. 1£. (�A LnWI<:LL CO •• 
217 E. Main Street, Louisville, Ky. _ HIGH GRADE ONLY. Warranted. Contract-

.. orB desiring a truBtwortby Jack Screw. ad
dreBB RUMSEY &CO.� Ltd., SonQoa Fallo. N. Y. 

e I!Ykl::N'-::!!� 
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LICHT PROOF FILM OARTRIDOES. 
NO DARK ROOM REQUIRED. 

Best and Most Practical Camera In the World regard
less of price. Prices, !!IS to $la. 

� Send jor Description, with Sample oj Work. 

Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 

ea��aw 
TY P E  WHEELS. MODELS L.[XPERIMENTAL WORK.SMAll.rMtHIIIERY 

NQV[\.T1E&. ETC. NEW YORK STENCIL VUlRU ICC NASSAU B! N,T .. 

EVERY STOREKEEPER *o���� graphic Register. It gives you a record of 
the days' sales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, one for 
customcr. one for cashier and one 
for you. It makes no mistakes and 
will save you many times its cost. 
Best "Day Book" on eartb. �end 
for an illustrated catalogue wnicn 
tells you all about it. 
CHICAGO AUT. REGISTER CO. 

lM MONROE STREET, CHICAGO 

1CE-HOLTS�� AND COLD ROOM.-BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, No. �)H. Price 10 cents. To be had at this 
office and from a11 newsdealers. 

BARNES' WATER EIERY 

TOOL GRINDER 
Has no pumps, 
no valves. No 

piping required 
to supply it with 
w ate r .  Always 
r eady for use. 
Simplest in c on
struc tio n, m 0 s t 

efficie nt i n  oper· 

. Send fOll 
..... :

'
:
' 

Catalo gue and 
Prices. 

W. F. &. JOHN BARNES CO. 
1999 Ruby Street. Rockford, III. 

WMli:il�[liiIHh1 
GAS ENGINES & VENTILATING FANS 
The best Motor in tbeworld for drivinl/: all kinds of 
light maehinery. noiseless. neat, compactj invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat I choppers, etc. In use the world over, and recommended � water companies everywhere. Address for circular 
paekall Water lUotor Co., Newark, N. J •• U.S.A, 

I eituti He !mtticau. 
* THE ii MUNSON" TYPEWRITER. * 

'l'his machine is an U evolution," the outgrowth of years of experience and the 
best 
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ERsil)- operated. with Unlver!ilRI KeJ- Roarll. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

dllrabl e and easily kept in order. a() keys, OOcbaracterB. Weight, with carry
ing case, 16 pounds. SpeCial wheels for different languages. 

Htgh�t �fedaL Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Go., 171 E. Divis;on Street, Chicago. ilL, U. S, A, 

Patent ROCK EMERY MILL STONES. 
Next to Made tQ 

Diamonds Fit Any 
in 

J.!illFrame Hardness 
and without 

Durability. change. 

Cuts every substance with unexampled rapidity; 
always sharp; emery face Never Dressed. As 
much more Durable than other stones as they are 
Harder. Never Glaze; grind everything. Most 
Rapid Grinder known . 

Send for Circular. 
STURTEVANT MILL CO .. Boston, Mass, 

Deer Park 
AND 

Oakland 
On the Crest of the Alleghanies. 

(MAIN LINE B, & O. R.R') 

on't Kill Yourself 
SMOKING. 

the HARMLESS SMOKER 
NO SMOKE 

IN THE MOUTH. 
the t1avor and enjoy

a cigar without the 
used for cigarette 

makes It absolutely 
as it prevents inbaling: 
to qUIt the habit when 
Send for free circular 

you are skeptical. 
RYERSON D. CATES, 

B1205. 108 La Salle St., Chicago. 

The Bailey Automatic Bicycle Brake 0le I S  as qUICk In aptIon as thought it
self. So unobtrU SIve. the rIder 
would never know he had It were it 
not for the Instant and en-ectIve aId 
it gIves hIm wben wanted. BAILEY 

SEASON OPENS JUNE 23, 1894 I Mb'G. CO.,207S. Canal St., CHICAGO. 

Rates $60 $75 and $00 a month accordinll to location. I LTG HT NING CON.D U C TOR S. - A 
Address ' , valua�le and exhaustIve paper gIvmg,Reynold's mstruc. 

GEORGE D. DESHIELDS, Manager. f�onJc;��;,r[���n���i;���g M���
n��ir���� :Jg.

nt
�i8�� ('umber land, Md., up to June 10: after that date, either Price 10 cents. To be had at this office and from all 

Deer Park or Oakland, Garrett County, Mel. newsdealers. 
��������� 

STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

1� dM�h��I::,rW��I���'b!tfo��O/���da�! furQ'Mflfsd �fCl�, ���� ��
a
girirrIfs� S���; 

and Malt Houses, Distilleries, Filter Presses, ;ftone. Coal and Ore Screens, Brick and 
Tile Works, Filters, Spark Arresters, Gasand Water Works� Oil, Gas, and Vapor Stoves 
Coffee Machinery, etc., etc. S tandard Sizes Perforated Tin and Brass always in Stock' 

THE HARRINGTON &: KING PERFORATING CO., Chicago, 
. 

And 284 Pearl Street. New.York-

MESSRS. MUNN & CO, Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. .Any 
one may quickly ascertain, free, 
:�:��bl:%/������ro ���

b&Y �� 
Communications strictly confiden .. 
}i�; to�b�:fn

d�Ii'g:. �JnE�;��B and 

PATENTS 
taken tbrougb Munn & Co. recei ve 
special notice in the Scientific Amtr
ican. This splendid weekly paper. 
elegantly illustra ted, has the largest 
Circulation of any scientific work. 
'3 a year. SpeCimen copies free. 

AddreBs MUNN & CO" 
New York, 361 Broadway. 

WIFE CANNOT SEE HOW YOU DO 
IT AND PAY FREIGHT. $14 Buys our 2 drawer walnu& or oak 1 .. -

proved High Arm Sinl'eraewing machine 

an�nh!�v�n:�::j
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a
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Automatie Bobbin WInder, Self.Threading t::yUnder Shuttle, Self_Setting Needle aod a complete 
. � set of Stel'l !ltaehmenh; shipp ed any where on � 30 DayJs Trial. No money required in advance. 
75,000 now iDuse. World's Fair Medal awarded machine and attachments. Buy from factory and eave dealer's and agent's profits. 

F R E E �:t��:�'e?��t���n���� ���d��!�Be��f��e
e wo�i�f: I�ier� 

OKFORD MFG. CO. 3!2 Wabash .t.ve. CHICAGO,ILL. 

PREVF.N'I'� disease, waste, pilfer. 
ing of soap, clogging of waste pipes, 
stain of marble, uncle:J.nly soap dish. 

AFFORDS each User fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safr 
'lUay to use soap. 

W. R. RANNIIo:. 
Rochester, N. Y •• U.". A. 

ELECTRO MOTOR. SIMPLE. HOW TO 
maKe. ByG.M.Hopkins.-Description of usmall electro 
motor devi�ed and CDnstru('teil wittJ a vif1W to assistin� 
amateurs to make a motor wnich mi�ht be driven With 
advantage by a currpnt derived from a battery, and 
which w(luld have sutticient power to operate a foot 
lathe or any macbtnp. requirin� not over one man power. With 11 figures. Contained in �ClItNTIFIf' AMEIUf'AN 
SUPPLKMlf.NT. No. 641. Price 10 cents. 'ro be had at 
this ottice and from all newsdealers. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH" 

u. S. A. 
.l\:lanufacturers of the Sintz �tntio'�a .. y alltl tUarilie Hal!!! and 
nalioline t�nl{illes. Especially 
t�:��rgg.

for
R�g:

t
�i��

d
m����� 

tured or natural gas - Boats and 
launcbes. Prices witbin the reach 
of all. ItJr Sella for Cataln(Jlte. 

Mention this paper. 

The Ilraid.d Wir. Sp ri n" 
Pillow IS Cool and 

Cleanly. Comfort
able as down or 
feathers. Prac ti-

20 x ; Couch, 20 x 20, $;],00; 
\\' e8toll & \v�ri: )l

eF;�dc��, r�����; jotb lN�c�ie St., 

TO MANUFACTURERS 
and others seeking a desirable 

LOCATION FOR FACTORIES, 
One of the most beautiful towns in Southern Illinois 

is situated at 
PELLONIA, ILL. 

This thriving town is located on the north bank of the 
OhIO River, two and a half miles below Paducah, Ky.; 
three miles below the mouth of the rl'ennessee river; 
and twelve miles below the mouth of the Cumberland 
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inhabitants, and at pre�ent has one saw mill and flour 
mill. Excellent church and school advantages and 
healthful climate. In addition to two daily packet lines, 
the Paducah branch of the Cairo Short Line R.R enters 
the town from the north, giving direct communication 
with St. Louis, Mo., which I S  distant only 159 miles. The 
town is surrounded by an almost unbroken forest of 
timber, presen ting an inviting and very desirable loca
tion for all kinds of woodworking establishment�, espe. 
dally box, barrel and hardwood factones. Manufac
turers contemplating a chan!Z'e of location, or those 
starting new industries, would do well to investigate 
the unsurpassed ad vantages of this location. Corre
spondence invited. Further particulars may be obtained 
by art dressing- DR. J. D. YOUNG, Mayor, Pellonia. III.; 
ORRIS S'l'EELE, Clerk; or W M. PELL, Councilman. 

5 TEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND FOR CATALOGUE 
TO CHAS BESE.LERHAKER218C[NTRE S1 

-. NEW YORK; 
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The Berkefeld Large SUDDly Filter. 
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leading authorities in Europe nnd ."2f'f'f'A'�'o 
America. It gives a continuous flow 
of filtered water. absolutely free from 
germs. It is easily cleaned. as all im
purities remain on the surface of the 
filtering cylinder. Cylinders can be ste
rilized by boiling in water for an hour. 
Send for circulars and prices to the 
BERKEFEL]} FIl,TElt CO., 

4 Cedar Street, New YOr�k:.:.��====� 

DEAFNESS 1 
THE CARBOPHONE 

is invisible and ab",olutely the best of anything yet 
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of a fly a great distance. 'This instrument will overcome 
any kind of deafness unless the ear is stopped by catarrh, 
if such is the case, our vaporator cures it permanently. 
CARBO PHONE CO., 1524 Masonic Temple, Chicago, Ill. 

Parson's Horological Institute. 

�cnool for lliatcnrnaker5S 
ENGRAVERS AND JEWELERS, 

or Send tor Catalogue and Rejerences. 

PARSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avellue, PEORIA. ILL. 

STARRETT'S IMPROVED BE V ElS 

flat on work. Made in three 
Bizes. 6 inch, $1.25, 9 inch, $1,50, 12 inch, $1.75 . 

. L. S. STARRETT, w.a
8,
u

����3,
eH\ldf��f1'Y�: 

Jr. Royal Ins. Bldg . 

�8u USE GRINDSTONES? 
If so, we can supply you. All sizes mOllllted and 11 Jllllolllited. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe
Cial purposes. iT Ashjor cata/nQHe 

'l'be' CI,EV ELA 1\ J) "'l'OI\E ('0. 
2d Floor, Wilshire, Cleveland, O. 

A New and Valuable Book. 

]2,500 K�ceipls. 708 Puge�. p,.ice $5. 
Bound in Sheep, $6 . Halj-Morocco, $6.;)0. 

This splendid work contains a careful compilation of 
the most useful Receiptsand RepJies given in tbe Notes 
and Queries of correspondents as published in the �eiell ti fie A mel'ica 11 durin!! the past fifty years; together 
with many valuable and important additions. 
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being represented. It is by f ar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as tbe 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 
conCise form convenient for ready use. 

Almost every inquiry that can be thoug-bt of. relating 
to formulre used in the various manufacturing indus
tries, will here be found ans wered. 

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

pr���ry 7v?IY fi�3 i�
n
t�l��t��k\;�Kh �h

a
atCrs �� b��t��7I 

value in their respective callinp.1',.. 
Those who are in search of ifrCiepenrtellt business or 
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suggestions. 
Itlr Send f01- Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AIUERICAN OFFICE, 

361 Broadway. New York. 
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