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HENRY CAREY BAIRD &. CO., 
INDUSTRIAl, PUBLISHERS, BOOKSELLERS &IMPORTKRS 

81U Walnut !St •• P .. i1ad elp .. ia . Pa .. U. S. A. 
a;r-Our new and Revised Catalog-ue 0 f Practical and 

Scientific Books. 88 pages. Svo, and our other CaLaiogues 
and Circulars. the whole covering every branen of SC1 .. 
ence applied t.o the Arts. sent free and free (If pOBtRll'e 
to any one in any part of the world who will furnish his 
adClre§s. 

VANDUZEN SJ��M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Alway. in Order, never Clogl Dor 

Every Pump Guaranteed. 
SIZES.--to Gallon. per Hour. 

Cost $7 to$75elch. Address 
THE VANDUZEN & TIFT CO,! 

102 to 108 E. Second St., Cindnnati. O. 

J citutific �mtticJu. 

"THE DENSMORE" 
"'l'he World's Gl'eatest 'I'YPC"'l'it.el'." 

Lightest touch which means least fatigue. 
With fewer parts than others attains more ends. 
The material and workmanship insure durability. 
Adopted by the United States War Department. 
FREE-Descriptive Pamphlet containing testimonials from leading concerns. 

DENSMORE TYPEWltl'l'EIt CO .• �U� Bruadway, New YOl·k. 
------------------------------------------I N V E N T 0 R ��!e aU"i,a�:; r ftAw.wIi 

, IfB('10ry w e l l  ........ 
machinery to "'ol'k both w��:!I')I�:i� -h��:� I 
(�all Innke you.' ill':"lItion ch�nll. 

DOW wOlin � IItOIS WK� .. l,uuisville. Ky. 

THE "CLIMAX" 
AMERICAN GAS FURNACE CO. Stereotyper

com��n�d,f���Ji�l�EfecrJe��u� 
of ELIZ BETH, N. J., PATENTEES OF luid !-Itel't'otYIW!OI to be used in 

A Complete System for the generation of a 
CHEAP AND PERFECT FUEL GAS. 

GAS BLAST FURNACES, 
for all kinds of Mechanical Work. 

HICH PRESSURE BLOWERS, ETC. 
rr ruustrated Oatalogues 0 n application. 

Address, 80 NAS SAU S'l'REET, N�W YORK. 

place of metal stereotypes. Also for 
making Rubher !'"Iitalllp!ii. Should be in use in every printing office. 
ci�ii���:·: :;� · ::�:�3�:;:f

�� Experimental & Model Work 
217 E. German )!oil., . Electrical Instruments, Fine Machinery, Special App.R-

, Manufact��e��l��ore, Md. I ratus, Telephones, Photograph Mac�ines, Repairs, etc. 
:Rubber Stamps, Vulcanizers, Stereo- E. V. BAILLARD, 106 LIberty Street, N. Y. - type Machinery and Supplies. 

Anderson's Shorthand 
. Typewriter prints aW(JTd 

at on e strokr! Price, $25; 
weight,3lbs. It is a per-

The Berkefeld House Filter. 
Thebest and most reliable filter in themark·et. tested and indorsed by many leading au- : 

thorities in Europe and America. It gives 
a continuous flow of flltered water, abBo- I 
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face of the filtering cylinder. Cylinders 
can be sterilized by boiling in water for 
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4 Cedar Street, New yo .. I,. 
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PROPOSALS. 

Nine years with best results, is the 
reason why the 

OLDS CASOLINE 
ENCINES 

take the lead and have so 
great a sale. 

m:ll'"" Send for Catalogue. 
P. F. OLDS 8c SON, 

Box 218. Lansing, Mie .... U.S.A .. 

HEATING AND VENTILATION. 
A competent Heating and Ventilating Engineer may 

address as follows: P. O. Box 284, Worcester, Mass .. 
stating experience, locality of former service, refer
ences, and other information, with a view to permanent 
engagement. 

in $6.00. Sent by mail on receipt 
lJescri1)tive Circula't • 

Agt., RICHFIItLD SPRINGS, N. Y. 
.A few articles 
tUre on royalty. Articles that 

can be manufactured in a foundry and machine shop. 
Hardware novelties preferred. Address m����S�fa�ls��f�:!i I The Bailey Automatic Bicycle Brake Talcott's 

"'!!i;&""Ii!i!!�' of the �argest estabhsh- 00 is as quick in aption as thought "it-
Acme Eteel Belt Hooks. 

Strong Grip on the Beltino EMPIRE lUANUF'G CO .• Rock Falls. III. 

CHUCKS The National 
All sizes and styles 
Pat'd Rt"versible 

Jaws. Illus. catalogue. The standard 
Chuck since 1882. Address W. WHIT
LOCK, R.145, 39 Cortlandt St., New York 

Don't Kill Yourself SMOKING. Use the 
HARM L.ESS SMOKER CURE 

NO SMOKE IN THE MOUTH. _"-_0-:;"-'- all the ci.,ar-Wit-h,j;'I:"t"ii�e 

AT LAST! to���
C

/�l�t 
C>:I:LE�. 

The only one. Saves annoyance. Saves labo r. 
KRIDJ,ER MFG. CO •• iT Agents Wanted. Grand Rapid., Mich . 

EVERY STOREKEEPER��ox�'�� 
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 earth. Send 
for an illustrated catalogue willcn 
tells you all about it. 
CHICAGO AUT. REGISTER CD. 164 M.JNROE STREET, CHleAG() 

$1 000 for an Insect that the MAGIC MOSQIDTO 
BITE CURE and INSECT EXTERMIN"'ATOR 

will not kin. Try it for Sofa Beds, Roaches, etc , and for 
driving away moslluitoes Non-poisonous. Sold every
where. SALLADE & Co., 53 W. 2Hh St., New York, Mfrs. 

JUST PUBLISHED. 

Star * 

By Ricllard A. Proctor. F.R.A S. 

* 
A series of twelve elegantly printed Maps of the 

Heavens, ODe for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map. giving the names of the prnl- I 
cipal stars and constellatioD3, sbowing their relaHve 

-' ments In the country. self. So unobtrusive. the rider . You can learn at home would never know be had it were it Wlth,out a teacher; ll9 knowleq.ge of sh?rthand necessary. not for the Iru�tant and effective aid D�:m t waste your time; begln practICe NOW and you it gives him when wanted. B :\.ILEY 
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, MFG. CO., 207 S. Canal St.,CnICAGO. 

.. "RD $1" AND AGENT'S PROFITS. �BUY DIRECT AND SAVE DEALER'S 
'buy our Oxford Boss Bicycle, suit

_ able for either sex, made of best ma
terial, strong, substantial, accurately 

adjusted and tully warranted. Write to-d'1Y for our 
large complete catalogue of bicycles, parts, repairs, etc., 
free. OXFORD M1.<'G. CO. 

338 Wabash Avenue� CHICAGO, ILL. 

DISPOSAL OF THE GARBAGE AND 
Waste of Cities.-By W. F. Morse. A Rtatement of what, 
during the laM two years, has been added to our know
ledge on the subject of the disposal of city garba�e and 
refuse; with special reference to the disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
Contained in SCIENTIFH� AMERICAN SUPPLEMENT, No. 
938. Price 10 cents. To be had at this office and from all newsdealers. 

ICE HOUSES. - DESCRIPTION OF 
ice houses as they were built a century ago. Contained 
in S(,H�:"I;T[}l'IC AMEIUCAX SUPPr.,"EMKNT, No. 033. 
Price 10 cents. 'ro be had at this office and from all 
neWsdealers. 

...-D -.........REPERA PAPER. 
A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS . Better Results. Easier Obtained. No Ice. No Hpt 
Water TrEatment, No Lend Snits, f'lio A IIlIn or other hardeners endangering 
the durability of the image. Extreme simplicity of all operations. Printed, tOll�d 
and mounted in less time and with less trouble than any other paper. Does Dot 
bronze and does not fix out. A paper jor a ll climates and aLL seasons. Wiu stand a hot 
'water test of 1000 F. a1lfl will behave just as Well in ice cold water. Has none of the defects of its rivals. Dr' Write for free sample sheets. Dr' Ask for prices oj our tr.' cial 
Bromm, Paper. Nepe Ch - I C N P k Y For sale by All Dealers. ra emlca 0., epera ar, • •  

MESSRS. MUNN & 00.- SoliCitors 
of Patents. have had nearly fifty 
years' continuous. experience. Any 
one may quickly ascertain, free, 
w
a����bl:�y

i
��rt(��io KI���

b
r C�� 

�ommunications strictly confiden .. ��; tO�b��
d
�gg! �Jnn;��

ts and 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scient i.tic Amer .. 
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circulation of any scientific work. ts a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 

�� TYPE WHEELS. MODELS &..i.XPERtMENTAL WORK. &tt\ALL MACHINERY NOVEL TIE5 8.. ETC. NEW "TORK STENCIL WORKS 100 NASSAU r. N .. Y. 

THERMOSTATIC REGULATORS FOR 
Incubators and other Heat Applications. - By G. D. 
Hiscox:, M.E. Description of some thermostatic bars, 
heat reg-ulat.ors, and ventilators that have been tested 
for reliability, and the construction of which comes with
in the means of most Hmateur�. With 3 illustrations. 
Contained in SCIENTU'IC AMERICAN SUPPLEMENT. No. 9:19. Price 10 cents. '110 be had at this Office and from 
a II newsdealers. 

SAFETY THRUST COLLARS 
SOLID AND SI'LIT. 

Of chltracter and at price to suit 

IBATES ROCK & ORE BREAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breatte s combined. Builders of High Grade At1ini� 
Machinery. King-Darragh Con
centrator. Connersville Blowers. 

bend for Catalogues 
CATES IRON WORKS, 

;j0 ( : �o. ClintoJl �t .. (:hicn�o 
131\ C, Liberty8t. N. Y. 2H7C. Franklin St .. Boston. M;aps. 

,� TELESCOPf:�NDCOR CATALOGU[ 
W.& D. MO G [yo 

. ' BAYONNE CITY. N J 

� HIGH GRADE ONLY. Warranted. Contract
�� ors desiring a trustworthy Jack Screw. ad. dress RUMSEY &00., Ltd., Seneca Falls. N. Y. 

THORSEN & CASSADY CO. 
141 & 143 Waba.h Ave. CHICAGO. 

�������ce BICYCLES $5"' .... ---

GU US Sporting and 11 Athletic Goods. 
Cut thi::; out and seud with 6c 

� l����� I�ftfg;�f��&�f;gCU '.�"'� "e £c,;a.,L¥l. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES, SEND FOR CATALOGUE position� at given hours and days of tbe month. 'I A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire THE 

�� the most critical buyer. Dealers 
in shafting will consult their 
interests in writing for Price 
List and Discounts. 

GOUVEUNEUH MACHINE CO,) Gouverneur, N. Y. 
TO CHAS BESE.LE"RHAKERCI8CENTRE ST. 

�-.. NEW YORK. 
a general knowledge of the starry realms. 

'1'0 which is added a description of the method of 
preparing and using arti:icial luminous stars as an aid 
in fixing in the mind the 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 the kind ever published. 

One quarto volume. elegantly bound in cloth. Price 
$�.;)U, postpaid .  

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

* THE" MUNSON" TYPEWRITER. * 
This machine is an "evolution," the outgrowth of years· of experience and the 
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INTERCHANGEABLE STEEL TYPE WHEEL, 
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Highest Medal .A1varded, World's Fair, Chicago,l893. Send for circular to 

The Munson Typewriter Co" 111 E. Division Street, Chicago. III., U. S. It. 
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1he ��m�� �i�o�pr��li 
Cleanly. Comfort

able as down or 
feathers. Practi
cally indestruct
ible. Price, up
holstered in fine 

Adult's, 
14 x 22, �2.50. Address 

Phllu., Po. 

For Railroads. Mills and Manufactories. 
Builders of Steel Towers and Tanks. La. Red Cypress Wood 'ranks a speCialty. 

W. E. f'ALHWEI,I, CO .• ==::::==� _______ 2� 1�7�E�.�M�aii_n _S_t _r _ee_ t_,��u��I _·II_ e_,K_y_. 

� '.=cE 1\ 0L ANG FINE GRAY IRON ALSO STEEL 
f"lJJ. E: CASTINGS mOM SPECIAL RNS ALL -�DEVLlN .�t;.: 7 fiNE TINNINGJ� P/lT�rE 

LlOMt.� '" :� FINISHING. ANNING 
J fr' LEH!GH AVE & At,!ERICAN..5r PHllA '--'-"" 

ELECTRO MOTOR. SIMPLE. HOW TO 
maKe. By G M. Hopk!ns.-Descriptlon 01 a small electro 
motor devi�eiJ and ct'nstructed Wlttl a view to a S Sisting 
amateurs to make a motor wnich mhrht be driven With 
advanrage by a currFmt derived frum a battery, and 
which would have sutticlen� power to operate a foot 
lathe or aoy macbme requirinll not over one man power. 
With 11 figures Contained in SC[�NTIF1(' AMEKlf'.AN 

SUPPLICMIf.NT. No. fi41. Price 10 cents. To be bad at 
this ottlce and from all newsdealers. 

A New and Valuable Book. 

12,500 K"eeil't�. 708 "age�. Price $5. 
BO'Und in Sheep, $6. Halj-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and RepJies given in the Notes 
and Queries of correspondents as pubJished in the !"'lci_ 
entific American durinllthe pastflfty yearsj together 
with many valuable and important additions. 

Ovel' 'l'welve 'l'ltnI lPiaull selected Receipts are 
here collected j nearly every branch of the useful arts 
being repres�nted. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud
ies and I?ractical experience of the ablest chemists and 
workers In all parts of the world i the information given 
being of the highest value. arranged and condensed in 
conClse form convenient for ready use. 

Almost every inquiry that can be thought of. relatinr. 
to formulre used in the various manufacturing ind Ub
tries, will here be found answered. 

Instructions for working many di1lerent processes ir: 
the arts are given. 

Those who are engaged in any branch of induFtry 
probably will find in this book much that is of practict:.l 
value in their respective callings. 

Those who are in search of independent business or 
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suggestions. 
p:r Send jor Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Bl'oatlwaJ'. New York. 
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