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ORDINARY RATES. 

Inside Page, each insertion, • ,:; cents a line 
Rack Page, each insel·tion, _ _ $1.00 a line 

IT For oome classes of AdVfwtisements� Special and 
Higher 'J"ate8 aTe required. 

The .. bove .. re charges per agate line- about eight 
words per line. This notice shows the width of the line. 
�:;� e:i�� � � iW:

t
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ment, as the letter press. Advertisements must be 
:�:: t�t a�:e���]�he ��l��i�g �k':�8;�e';B

day 

OOLD FORCED PRODUCT. 

It is 

"R�[ors' Drivo Serow." 
p .. tented May 10. July 19, 1887; 

July 10, 1888; 
July 19. 1892. 

cheaper than 

It will turn like a screw I 

into wood when d riven
' 

with a hammer, and 

will not break the 
fibers of t h e  a common screw, 

and. being cold fora­
ed, the entire surface 

has a metallic skin. 

wood. 

For applying steps to Elec­

tric Light Poles, it has no supe­
rior. 

IT Send/or samples to 

AMERICAN SCREW co. 
.... PROVIDE'!OE. R. I. 

THOMPSON IMPROVED INDICATOR 
Manuf .. ctured solely by 

American Steam Gange Co. 
5,000 IN USE. 

Adopted by the U • S. N .. vy 
on all the government 

cruisers and gun .. 
boats to be bullt. 

Also Man f .. ct rers of 
pop SAFETY 

VALVES, 
STEAM PRESSURE GAUGES, ETC. 

34 Chardon Street, Boston, Mass. 

OIL WELL SUPPLY GO. 
91 & 92 W A'rEB STREET, 

PITTSBlJRG, P A. 
Manuf .. cturers of everythinll needed for 

ARTESIAN WELLS 
for elif':;Ie�.�:kn��i�gr���:! Tests 

Drilling Tools, etc. lilustl'ated 
catalogue. price /'wts, and dis­

count sheets on request .. 

LIFE SAVING DEVICES.- A COL-
lection Of suggestions of devices for comm unicating be tween the shore and stranded vessels, otfered to the 
I�iI1��tPa�n1fi�.ra���Ct�!n:�r1�u I� d���R'��: SUPPLEM11lNT. Nos. 848. 84 , 8iit, 8ii2, 
8ii4. 861,8"2,864,869, '14 and 884. Price 10 cents each, or $1.00 for the'series. To be had at this office· and from an newsdealers. 

WM. 8RAVER TANK WORKS, 
(INCORPORATED.) 

Manufacturer! of Iron and Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg. 
CHICAGO, ILl .. 

Drive the minutes-' 
or they will drive "ou. 

. Don't put off the comfort and 
solid satisfaction you may gam for 
yourself or 'Some one you want to 
make happy; by an accurate jew­
eled time-keeper, handsome and 
genuine: It is the new, quick. 
winding Waterbury watch. $4 
to $15. 

The Newburyport Herald man 
says of his Waterbury: "It is a 
better time-keeper than a hundred. 
dollar w a t  c h a friend of mine 
bought some months ago." 
All jewelers sell it in forty styles. 

�ATENTS! 
. . 

. wlt1E��:�uttR�l�'on& u�oih!n i���c;��� 
AM)l:BICAN� continue to examine improve .. ments, and to act as Solicitors of Patentf' 
for Inventors. 

In this line of business they have bad fmoty-.fire 1JefJ'1'S' 
e;-vperiellce, and now nave '1HU'{fltnied ,fadJities for tbe 
preparation of Patent Drawings. Specifications, snd the 
orosecution of Applications for Patents In the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy­
rigbts for BoOks, Labe� Reissues, Aaslwnnents) and 
Reports on Infringements of p .. tents. All business in­
trusted to them is done with special c .. re .. nd prompt­
ness, on very reasonable terms. 

A pam/uhlet sent free of charge, on application, con .. 
�':1r�

i
Yhe�

l� m��cli����:C��ing 
to rt). 

Designs. Patents, A ppeals. Reissues. 
Assignments, Rejected Cases. Hints on t e ss e 
Patents, etc. 

We also send, f,,.ee of Cllaf'gf. a Synopsis of ForeillIl Fa­
t�nt Law" shoWing the cOst and method of securing 
Patentsl n all the pnnclpal countries of the world. 

MUNN &; CO., Solicitors of Patent .. , 
361 Br oadway, New York. 

BRANCH OFFICES.-No8.622 and 624 F Street. Pa­
cI1Ic BuIlding, ne .. r 7th S�reet. Washington. D. C. 

I titutifit �mtritau. 

KOOAKS 
The Columbus Model Folding Kodaks com­

bine the desirable features of a complete view 
camera with the compactness of a Kodak. 

R.ecent Improvements include the iris dia­
phragm shutter

' 
with pneumatic release, double 

swing back and sliding front. Can be used with 
long focus or wide angle lenses. 

Easily adapted to stereoscopic work. Made 

in three sizes: <I x 5, 5 x 7 and 6! x 8t. 

EASTMAN KODAK CO. 

ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 

NO BOII,ER. NO FlJtE. NO DANGER. 

NO ENGINEER. 
Engjne op erated by spark from sm I b .. ttery, 

You turn the Switch, 
Engine does the I"est. 

Kane's Electro Vapor 8t ... t!0::�: �D��ri��dE'it��:¥8 
Electro I .. por Pumpiag En­
gines. 3Ij() to 10.000 gallons 
c .. p .. city. 

-MAN UFAOTURED B:Y-
;Sendfor 
Catalogue. R.ochester, N. Y. THOMAS KAN E &. CO., 

PATENT JACKET KETTLES g' 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO .• 

S. Front & Reed Streets. Phil .. delphia, Pa. " 

CHICACO, ILL. 

'GEKTSWANTEQ rtlR.FINET001SINEY£RYSIIOP. 
J4 CAT:t'c\TmR t::.H.BESLY & CO. 

ANDAGENCY. CHICAGO,'ILL.U.S.A.-

ENG IN ES , &'!�t..fel��tfi. �4.CfM!cn�4}� I,S. 
ees and 300 P. catalOiJUIl. W. P. DAVIS, Rochester, � 

I' . 
I 

'\ 

KEEPiNG AHEAD 
Left to itself upon the 

coast, Columbia trueness 
passes everything. 

All about Columbias in Book about Co­
lumbias, free on application to Columbia agen­
cies, Or by mail for two two-cent stamps. 
Pope Mfg. Co., Boston, New York, Chicago. 

ELECTRO MOTOR. SIlIIPLE. HOW TO 

�f�r d!�i�era:J'��������t�o� ���"�s�l��� amateurs to make a motor wnich might be driven wltn 
advantage by a current derived frOID a battery, and 
which would have 8u1ti.cient power to operate a :foot 
lathe or any macb1ne reQuirin� Dot over one man power. 
With 11 figure.. Contained In �OmNTIJ!"C .AMEItI('AN 
SUPPLEM'NT. No. 641. Price 10 cents. To be bad .. t this oll1ce .. nd from .. 11 newsdealers. 

STEVENS PATENT 
SPRINO INSIDE CALIPERS 

I.ellder, No. '12. 
PrIce. by mall, postpaid. 

4inch ..... $O.75 ch ..... $O.SO 16Inch .. ... $O.85 
"IMPROVEMENT THE ORDER OJ!' TH1I' AG1I'." 

The Smith Premier Typewriter 
These goods ex or ne .. tness .. nd fine finish, � �rJe�ih::;d illers. I"dr;,�IL����c:pr:..g,:et 

'" DP.pth GaUjleB. and Fine M ochlnlsts' Too18. 

Embodies the most Proln'esslve Mech .. nical Principles. 
All the EBBential Features Greatly Perfected. 

.JI; roW! ca� free to aU. 

� J: O�Bo� ctt�:!: F�IS, T:rl',.c,:,.� CO., 
Perfect and Permanent Alignment. <:'l Easiest Running ... nd Nearly Silent. � All type cleaned In Ten Seconds without Soiling the H .. nds. � 

�� h���� br:::�:::e��!!��!�ciP���tl!;�!!����t�he';;�It! S��te�' � 
�ZINC ETCHIN��� �. t 
HA�;PRO.C"""'I !?OF e I� 

I\tr!!t 1Ij� MABGo�:s�S' 
CATALOGUE WORK � 

A SPECIALTY �. SOUVENIRS. 
-�� GG-

A H. K' -.;'f LLrl!&BOmY&BUIkDING 
• • .D seo flewyorK. 

ASTRONOMY 
Poole Bros. Celestial Planisphere and 

Celestial Handbook just published. 
For descriptive circular address 

POOLE BROS., CHICAGO. ILL.. 

OVER 
30,000 SOLD. 
OTTO GAS ENGINE 

"OTTO" 
GAS AND GASOLINE 

ENQINES. 
� to 100 h. p. Can 

be used in cities or 
in countrylndepen_ dent of gas works or gas machines. 

No Boiler, 
No Danger, 

No E n gineer. 
WORKS, pmLADELPHIA. 

Model & Experimental Work 
Small Articles Manufactured in Quantities. Inventions perfected and developed. Working In A I n-

B�H3�: o� ����i'!it,[cihi�;,J\JI�����enst.���
n

f�r��
d 

ELECTRIC SUPPLIES 
MOTORS, Dnd 

DYNAMOS, 
from 1-6 h. p. to 15 h, p. 

�� 1f,fW;;:�o
£�t ��:'� 

GOOds. Complete illustmtea 
catalogue sent on 1'eCetpt of 

postage. 
The Holtzer-Cabot £Iectrlc Co 

Franklin St .• BOSTON, MAss. 

BltY.JOHIf 
AHoflfaa 

STEAM PACKIN G 
Boiler Coverings, Millboard, Roofing, 

Ruilding Felt, Liquid l'ain ts, Etc. 
DESClUPTJv& PRICE US!' AND SAMPLES SENT FRE&. 

H. W. JUN.' MFa. 110 •• 87 Maiden lane. N.Y. 

SCIENTIFIC AMERICAN SUPPLE­
��:JiCA�nBu'i?:t�M1<�i��ebt"agfa�ht'i,ii.C����� 
10 cents. Also to be had of newsdealers in ail parts of tbe country. " 

The McDONNELL 

GOrlll Pr��f Filtors 
REMOVE MICROBES 

-AND-
All Kinds of Disease Germs. 

Is a FIlter ana Cooler Combinea. 
The Ice .. s It melts Is filtered. 

No other gravity filter does this. 

The McConnell Filter Co. 
BUFFALO� N. Y. 

Eleo-trio * 1We>-te>rs 
FOR ALL POWER PURPOSES. 

MILLS, FACTORIES, SHOPS. LOCOMOTIVE WORKS, ETC •• OPEllATED BY OUR 
Ex..EOT'�XO l.\I![C>T'C>�B. 

Are Cle .. ner. Healthier. Give Gre .. ter Returns for Outl .. y. th .. n those Operated b y  Other Methods. 
P;ROFIT-ECONOMY. 

GENERAL ELECTRIC COMPANY, 
DISTRICT OFFICES: 

« Bro .. d Street ................... ........... New York. I 620 A tlantic Avenue ..... . ............... Boston. MrulI. 17� .. nd 175 Adams Street ................... (lhICago
I

Di. . fi09 Arch Street ......................... Philadelphla, PIT. 
�'ifth .. nd R .. ce Streets ................... C!ncinn .. t, O. 0 401-4m Sibley Street .... ............... St. Pam, Minn. 
Equitable Building ........ .................. Atlanta, Ga. I 1338 F Street, N. W .................... Washington. n c. 
16 First Street.... . .... . ........ San FranCisco. Cal. Ma1lOllic Temple .............. " ...... ...... Denver. Colo. All business outside the U. S. trlUlsacted by Thomson-Houston International ElectriC Co. «Broad St. New Yock 
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MANUFAOTURED BY 

WILLIAMS BROTHERS, 
ITHACA; N.·Y., 

Mounted and on Sills, for 
deep 01' shallow wells, 

with steam or horse 

Brothers 

. Th� Amui��n ��ll T�l��h�n� �om��ny 
125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms: 

.. The patent itself is for the mechan­
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of. in­
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de­
scribed; the 8eventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, ()f a perma­
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel­
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa­
tent No. 463,569, granted to .Emile Ber­
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 

Speaking Telegraph, which cover funda­
mental inventions and embrace all forms 
of microphone transmitters and of car­
bon telephones. 

PRINTING INKS. 
The ScrENTIFIO AMERrCAN Is printed with CHAB. ENEU JOHNSON & OO.'S· INK. Tenth and Lum!!M4 

Sts .• Phil .. delphi ... and 47 Rose St., opp. Duane. New forll 
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