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�(lverti9 ements. 
In8ide Pall'e, each in8ertion - - 7'li cent8 a line 
Back Pall'e, each 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 set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure .. 
ment. as the letter pre!s. Advertisements must be 
recel ved at Publication Office as early as Thursday 
momi� to appear in the following week's issue. 

The Model Remington " , 
T · ELECTRO VAPOR ENGINE. ypewflter 

NO �!�I.�!. GA�oO���t�. FON� ����ER . 

WYCKOFF, 

For Ease and Convenience of Operation, Simplicity of DBsign 
and Durability of Construction, is 

'C"N"EQU ALED. 
SEND FOR CATALOGVE. 

SEAMANS & BENEDICT, 327 Broadway, N. Y. 

NO ENGINEER. 

Engine operated by spark 
from small battery. 

You turn the Switch, 
Engine does tbe re8t. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 
gI�:;,a:& ��Pluofu�al\�J. � 
pacity. 

---MANUFACTURED By---

KoDAK·S 
"Improvement the order of the age." THOMAS KA N E &, CO., 

THE SMITH PREMIER TYPEWRITER CHICACO, ILL. 

OVERMAN WHEEL CO. 
.OSTON. WASHINGTON. DENVER. SAN ,.RANOISCO. 

A. G. SPALDING" BROS., SpecIal Agents. 
OM.OAOO. NEW YORK. PHILADELPHIA. 

"Snnr POinton" Woon Serows. 
Patented May 10. July 19, 1887; Oct.29.lB89; 

Aug. 19. Oct. 21. 1890; April 7, May 12. 1891; 
July 19. 1892. 

Its Advantages nre: 
1. Stronger than a common screw. 
2. Uniform and wide slot. 
8. Requires the use of but one bit In hard 

wood. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being Cold Forged. instead 

of Cn t, leaves on its entire surface a 
metallic skin. IF" Send for samples to 

AM E R I C  A N S C R EWe O. 

B. C. DA VIS, Counsellor at Law. 
186 Remsen Street, Brooklyn. N. Y. 

:::.r.r�J't'J3��rl����::·se��'i:::set�d
d::3I�J'aJ':d 

to Interest capital 

A watch must "keep time" 
whatever else it does. And 
ought to look well, too. Yet 
it must fit a moderate purse; 
for everybody needs a watch. 

The new 'luz"ck-winding 
·'Waterlmry:' in coin-silver, 
and gold filled cases is as 
handsome as a picture. 

It was always an honest 
lime-keeper. It winds in 
about five seconds, and has 
jeweled movement. Your jew­
eler keeps it in several styles. 

11. 

$6.00 to $65.00, 
The New Model folding Kodak has glass 

plate attachment, Barker shutter, 

s liding front, automatic register, and 

can be used as a hand or tripod 

camera. 

EASTMAN KODAK CO., 

Send for Circulars. Rochester, N. y, 

MECHANICS' TOOLS. 
If you are Interested in Tools as a manufacturer or 

r����'gh�1�9����l?o�&i!� �e���la�f
o��e ��� ��� 

pl e1e book of 704 pages. h .. ndsomely bound in cloth. 
The book will be sent to anJ part of the world. pre-
��irh��e'i'i:'��� �it

'� ill'e "J'r'!t
t��r���:Y

a�g�n��� 
to m.O.OO or over. Every manufacturer and amateur 
should h .. ve this cat .. logue, even If thV do not In-
tend bUYiNf��!f.!�oM:: �uP�le�'b

.
�s. • 

1M Fulton St r���,
e

N��I-f'ork City, N. Y. 

Important Improvements. 
All the Essential Features greatly perfected 

The Most Durable In Alignment. 
Easiest Runnlnjl and Most Silent. 

All type cleaned in 10 seconds without soiling the hands 
The Smith Premier Typewriter Co., S.vracuse, N. Y .. U. S. A. PI'" Send for Catafoll(ue. 

• 

VANDUZEN SJ�M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Alway. in Order, Dever Olog. nor 

IzeB. Every Pump Guaranteed. 

--10 SIZES.--
200to 12000 Gillon. per Hour. 
Cost $7 to $75 •• ch. Address 
THE VANDUIEN &. TIFT CO" 

10Z to 108 E. Seeond St., Cinelnaati, O. 

IMPROVEMENTS PATENTED 1890 IN THE u. S., CANADA AND EUROPE. 

FIRE-PROOF. Easily applied by anyone. Send forSamples and D •• criptiv8 Prfce Lid. 
H. W. JOHNS MANUFACTURINC COMPANY, 

R. W. Johns' Asbestos FIre and Water-Proof Sheathing. Bnlldhlg Felt. Steam Packlngs Doiler ()OYerWgs, LiquidFaints. Boof Faints. Boof (Jement, .Ii'ire·!'roof Faints. etc. • 

87 MAIDEN LANE. NEW YORK, 
JERSEY Clll. CHICAGO, PHILADELPHIA, BOlTON, ATUITA, LONDON. 

BUILDERS OF HICH CRADE BOATS. 
We Build Everything. from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 
We Make all Sizes Pipe Boilers and Engines 

Cedar Bow Boato from $2li upward. 
Vapor and Steam La uncheo from $300 upward. 

JVSEND lOco FOR COMPLETE CATALOGUE. 

DAVIS BOAT AND OAR CO" DETROIT, MICH., U, S. A. 

!l4to50H. P. THE Motor of 19th Century �can be used An'1l Place. to do Any - !�fkN��,Plefn�;;n8ie�!B'W� 
::�r

e
!
s! Jl�e�l!�11Jr: lsafe° :gr�; 

. ..  for all places and purposes. Cost 
:'_ ." - IiII' oj olJe'ration about one cent an 

hour to each indicated horse power. 
� � . For Circulars, etc., address 

Economy. HeUablllty, CHARTER GAS ENGINE CO. 
!llmpllclty. Safety. P. O. Box 148. SterllnK. Ill. 

THE AMERI�AH DELL TELEPH�NE ��. PATENT JACKET KETTLES 

U 95 MILK ST., BOSTON, MASS. 
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,:1065, and January 30th, 
1877, No. 186,787. 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVERY CO., . 
S. Front & Reed Streets, Philadelphia, Pa. 

IN.THE 
OPEN. The transmission of Speech by all known 

forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for Ruch � AT E N T S , unlawfnl use, and all the consequences 

. . . WI�E��:�u��tfon& 01�h�n
Scg��i}!; �;;��;������;:� t���;'INTER_ 

AMERICAN, continue to examine improve- esting description of the process of Itrtiflcial oyster cul­
ments, and to Hct as Solicitors of Patentf' t.ure as practiced at A rcachon. France. With 15 illus­
for Inventors. trations. Con tamed in SCIENTIFIC AMERICAN SUPPLE­

In this line of business they have had fort1l-five 1Iears' 
MENT. No. S47'. Price 10 cents. To be had at this 

The glorious days of open doors 
- all outside is smilingwelcome­
here'S health and joy aU unco -
fined -The cycler sees everrthing 
- he's where everything IS - as 
free as freedom - from the heights 
of exhilarated happiness he cannot 
fall-from his Columbia Safety. 

All about Columbias free on application to 
any Columbia agent, or sent by_ mail for 
two two-cent stamp. Pope Mfg. Co .• 
221 Columbus Ave., Boston. 

to.T-peneflCi!, and now have 1f'1lequoled facilities for the offiee und from all newsdealers. 

�::"'!ilg� 'b� �;:N�Rl:,�,:i�5:·J.r{.,�r�'�°ili'e 
ail�ii�� C ENE R A L States. Canada, and Foreign Countries. Messrs. Munn 

& Co. also attend to the preparation of Caveats, Copy-
k���;oJn ����fng���t. �i��'t��tt"��';,���ss

a�� 
�'!�';,'!. �;:�:,:gn��r: t:��.

speclal care and prompt-
-t<- ,P .. mphlet sent free of charge, on application. con­tammg full Infonnatlon about Pa<ents and how to pro­Cure thelIlJ. directions concerning Labels Copyril<hts Designs, r'atents} Appeals, Reissues, hrlrlngements' Assignments. ReJected Cases. Illnts on the sale of Patents, etc. 

E LECTRIC COMPANY. 
EDISON and TH OMSON-HOUSTON SYST EMS. 

INCANDESCENT and ARC LlCHT INC. 
STREE T R A ILWAYS. 

TRANSM I SS I O N  OF POWER. 
MININC BY ELE CTRICITY. We also send, free of cliarge. a Synopsis of Foreign Pa-tent Law", s howing the cost and method of securing Send for our NEW Catalogue. 

Patentoln all the princi pal countries of the world :a:El.A.1VO� C>FFJ[OES. 
MUNN & Co., Solicitors of Patent8. m Atlsilrtlc Avenue ....••••••. .............. Boston. :11: ..... 142 Broad Street. ........••••••••...•• ..... • ... New York. 

361 Broadway, New York. 264 'Wd ",Adams Street ...•.... •••...... ... ChlcaIl(O, lli. 509 Arch Street. ......................... Phlladelphia. Pa. 
BRANCH OFFlCES.-No 622 and 624 F St t P G ld

e� �1'iIurtb Street ..•.••••... . . . . . . . .... Cmclnnati. O. 401-407 Sibley St reet ....•••••••••..••••.... St. Paul. Minn. 
Cillo Bulldlllll .ear 7th Street Waehlngton D

ra
C
e , a-, ou u, 109 ...... ........ "'1'5'�"'" ·S······ . Atlanta. Ga. Masonic '1'em PIe ... .... ......... " . . • ...••• Denver, Colo. , , • • I' lfst treet . . . .•....•.•.• , ••.•.••.... San Franclsco, Cal. 

© 1892 SCIENTIFIC AMERICAN, INC. 

IITSena stmnp for ca,talo(J"lU h V." 

ESTABI,I!;HED 1S46. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Y e ar, Includinll' P08tall'e. 

Weekly-li2 Numbers a Year . 

This widely circulnted and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful information and a large Dumber of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in MechaniCS, Manufactures. 
Chemistry. Electricity, Telegraphy, Photography. Archi­
tecture, Agriculture, Horticulture. Natural History. 
etc. Complete list of patents each week. 

Ter m s  of f';ub.Cl·iption .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for mJe 1Iear-52 numbers­
postage prepaid. to sny subscriber In the United States, 
Canada, or Mexico. on receipt of three dollnrs by the 
publishers; six months, '1.50; three months, '1.00. 

Clubs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft. or 
Express Money Order. Money carefully placed InSide 
of envelopes. securely sealed, and correctly addressed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

MVNN & CO., 361 Broadway, New York. 
---0---

THE 

Idtutifit �mtritltU luppltmtnt 
This Is a separate and distinct publication from Tlnl 

SCIENTIFIC Al\JERICAN t but is uniform therewith in size, 
every number containing sixteen large pages full of en .. 
gravlngs, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'rHE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly. and Includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers In all 
tbe principal departments of Science and the Useful 
Arts, embracing Biology. Geology. Mineralogy. Natural 
History, Geography. Archreology. Astronomy Chemis­
try. ElectriCity. Light, Heat. Mechanical Engineering, 
Steam and Railway Engineering. Mining. Ship Building. 
Marine Engineering. Photography. Technology. Manu­
facturlnjl Industries. Sanitary Enllineerlng, Agriculture. 
Horticulture. Domestic Economy. Biography. Medicine. 
etc. A vast amount of fresb and valuable Information 
obtainable in no other publication. 

The most 11J11loTtant E11Qi11ff1'img TVork.�. Mechanisms, 
a.nd Manufactures at home and abroad are illustrated 
snd described in the SUPPLEMENT. 

Price for the SUPPLEMENT for tbe United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM. 
ERICAN and one copy of the SUPP�EMENT, both mailed 
for oneyear for$7.00. Single copies. 10 cents. Address and 
remit by postal order, express money order, or check, 

lUUNN & CO •• 361 Broadway, New York. 

---0---

�uildittn �ditbm. 
THE SCIENTIFIC AMERICAN AR CH I T ECTS' AN D 

BUILDERS' EDITION is issued monthly. $2.50' a year. 
Single copies, 25 cents. Forty large quarto pages. equal 
to about two hundred ordinary book pages! forming a 
large and splendid Mal(azlne of Architecture. richly 
adorned with fleqant pZateH 1n cnlm's, and with other fine 
engravi�s: illustrating the most interesting examples 
of modem architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resl. 
dences., city and country t includinJ!; those of very mod. .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with fuU 
Plans, Specifications. Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magnillcent wor1!: 
have won for it the I�nl·fle�t CiI'cu)ntion of any 
Architectural publication In the world. Sold by all new .. 
dealers. $2.50 a year. Remit to 

MUNN & CO •• Publishers, 

361 Broadway, New York. 

PRINTING INKS 
The SCIEN TIFIC AMERICAN 19 printed with CHAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
liN., Philadelphia, and 47 Rooe St., 0PP. Duane. New York 
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