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ORDINARY RATES. 

Inside Page, each in8ertion, • 'fa cent8 a line 
Hack Page, each in8ertion, • • $1 00 a line 

pr Fur some classes of Advcrtu.ement8, Special and 
l-J i.glJer r ates are 'required. 

The above are charges per agate line -abon t elg ht 
words per line. This notice shows the width ofthe line, 
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morning to appear In the following week's Issue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1IllO; oct.. 20, l89l. 
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ls stIlrer and stronger than a common bolt. The lIuted 
shank prevent.s the bolt from turning 

In the rim and tire. 

COLD { MACHINE SCREWS 
STOVE BOLTI'! 
LOCK CAP SCREWS 

FOR G E 0 SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 
PROVIDENCE, R. I. 

r.uNUlr AcruBltD BY 
W.ILLIAMS BROTHERS, 

ITHACA, N. V., 
Itounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

KDDAKS 
The Columbus Model Poldlng Kodaks com

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

Recent 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: 4 x S. S x 7 and 6j- x St. 

EAST.MAN KODAK CO. 
Rochester. N. Y. 

Scientific B� Catalogue 
RECENTLY l'UBLII'!HED. 

Our new cataiOJl'UB Containintl over 100 ,ages, ln clud
Inll works on more than tlfty dllferent _u"'sects. Will be 
wailed tree to any addres8 on application. 

MUNN &; CO., Publishers Scientillc American. 
a61 Broadway, New York. 

GASOLINE ENGINES. 
Stationary &. Portable 
• ALL SIZES. 
Dwarfs In size and 

Giants in Strength. 
only 10 cent .. Day 

per H. P. to r\In tbem, & 
scarcely any attentillD. 
EVERT ElGOB QU� 
an'r��tI�n�lctJlars 

.!,:!!:_,,-,!�!!u-,,�_n GAS & II!ti'�..1Ti��N.�� E CO. 
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�ATENTS! - .'. MESSRS. MUN N & 00 In connection 
witb the publication of the SCIENTIFIC 

AMERICAN, continue to examine improve .. 
ments, and to act as Solicitors of Patent/' 
for In v entors. 

In this line of business they have had furtv-flrf "ears' 
exverifnce, and now bave 1mequa.led. facilitifs for tbe 
preparation of Patent Drawings, Specltlcatlons, -and the 
orosecutlou of Applications for Patents In the United 
States, Canada, and Foreign Conntries. Messrs. MUDD 
� [t,'t, a��� 
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Rej)Orts on Infringements of Patent.s. A'ff'buslnessln
trusted to them Is done with special care and prompt. 
ness, on very reasonable terms. 

A pam;;.hlet sent free of cbarg�i on appllcatlon,con-
='W,em
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Designs, 'Patents, Appeals, Rel •• ues, Infrltlj(ements, Assignments. Rejected Cases. Hlnt.s on the sale OI 
Patents, etc. 

We also send, free of c)/arqe. a Synopsis of Foreljrn Pa
tl>nt Law ... showing the cost and method of securing 
Patents in all the principal countries of the world. 

lllUNN &; CO., Solicitor8 of Patents, 
361 Broadway, New York. 

BRANCH OFFJCE8.-Noa. 622 and 6:K F S� Pacillo Bnlldlng, near 7th Street. Washington. D. C. 
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I tieutifit �naerftal. 

w. L. DOUCLAS 
$3 SHOE �e���e�. 

Best Calf Shoe In the World for the Price, 
w. L. Douglas' name and price is stamped on the bottom before th� 

leave the factory to protect you against high prices. Dealers who make 
the price on unstamped shoes to suit themselves,charge from $4 to $5 for 
s hoes of the same quality as W. L. Dougla8 83.00 Shoe. I f you wish 
to get the best shoes in quality for your money it will pa y you to examine 
W. L. Douglas Shoes when next in need. Sent by mail, P08tage 
Free, when shoe dealers canno t supply you. Send for catalogue with 
full instructio ns how to order by mail. 

The good results of 
our methods of construc
tion tell the story of the 

excellence of Columbias. 
The well-preserved and 
honest old Columbias 
that are to be seen every
where are our best ad· 
vertisements. They ac
countfor the exceptional 

popularity of our bicy

cles. 

W.L. DOUGLAS. Box 551. Brockton, M�88. 

Bo'fton. Chicago. POPE rIFO. CO., New York, Hartford. 

PATTERN MAKER, H. VAN SANDS, 144 Centre !'it., N. Y. 

!l(to 50H_P. THE Motor of I 9'h Century � Can be llSed an1l place, to do anll 
�,;,r\!��i�� lan��nsie� !B'j.f� 

�:�r
e
r I ANge�"e':9,r; �':eo l::fo; 

for all places and purposes. Cost "- of operation about one cent an . 
,... hour to each indicated horse P01lJ-

__ fT. For circulars, etc .• address 
Eoo,.; ..... R.nu'.� CHARTER GAS �NGI_NE CO. 

8DIPLICITI',8J,J'KTT. P. O. Box 148. !'"'tf"rhn&'. J II. 

"IMPROVEMENT THE ORDER OB' T HB AGE.'" 

.� The Smith Premier Typewriter 
I!Jmbodles the most Progressive Mechanical PrInciples. 

All the Essential Features Greatly Perfected. 

[AUGUST 12, 18<)3. 

The Ameri�ln UeU Tele�h�ne ��m�lny 
125 MILK ST., BOSTON, MASS. 

This Company o wns 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 seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of 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. 

T:S::E 

Perfect and Permanent A.Ilgnment. 
Easiest Running, and Nearly Silent. a Pi'" ESTA nl.ISHED IS4li. � The Most Popular Scientific Paper in the World All type cleaned In Ten Seconds without Soiling the HandIj, 

The Smith Premier Typewriter Co., Syracuse, N. Y., U, S. A. 
We have 20 branch offices In the principal cities throughout the United States. �. Only $3.00 a Year, Incllllllng l'08tage. 

.. We ekll'-li2 Nllmbel·. a Year. 
___ ....... ______________________________________ This widely clrcllinted and splendidly Illustrated 

At ' P· 
GoId ... dSlI .... Waw.. .. BI·1· .... 

- rice �rl.1· ... �:;'a""il=.l:""' 
4 S��c.nT .... SrJ:: 8ewlngJla""",", A ..... d ....... Orpas, � .,,40r 11111 .. 

� linn •• .., _ I111o, Ster... IWtI.., Boae Mill .. 
Lotter Pres ... , lael< Sere" .. Tru.... Aa..... 110)1)0& ..... r= :!:':::, �V .. �� L.� ��.., ::::.=: Cora Shell • .., IIond Carlo, Forges. Sen._WI .. )/ • ..., r..:.':!if.!::!." :::':"� �fl=- r.:;;, :�::!:!:' 1Ia7, Stoek, Elen.tol", RaIl=, Platform and CouDter SU.u.£S. 

Be_ ft'll' tree catalogue ad 1M how to laft .eael. 
111 80. lellerlOn 8t. CHICAGO SCALE CO., ChioaBO, IIJ, 

PATENT JACKET KETTLES U Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SA VERY CO. . 
S. Front & Reed Street.s. Phlladelpbla. Pa. 

ASTRONOMY 
Poole Bros. Celestial Planisphere and 

Celestial Handbook just published. 
For descripti va circular address 

POOLE BROS., CHICAGO, ILL. 

OVER 
30,000 SOLD. 

OTTO GAS ENGINE 

"OTTO" 
GAS AND GASOLINE 

ENCINES. 
�tol00h.p. Can 
be used In cities or 

In countrylndepen
dent of gas works 
or gas macbines. 

NoJloiler, 
No DanK'er, 

No Engineer. 
WORKS, PHILADELPHIA. 

A GENTLEMAN'S LAUNCH 

YOUR IIWN ENGINEER. 
Launches 19 to 00 feet In lengt.h, with automatic ma

chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDI.E YOUR OWN CANOE. 
Canoes. Family Row and Sail Boats. FIshing and Hunt

IngBoat.s. Mannfactured by 
THOMAS KANE &; CO., Chicago, III. 

or Send for catalOlme specifying line desired. 

------- ---------------_. -- -----------------

ELECTRICAL * MINING * MACHINERY 
Electric Mine Locomotives, Electric Drills, Electric Coal Gutters, 

Electric 'Pumps, Electric Hoists. 
WE ARE THE ONLY HOUSE IN TlIrs OOUNTRY FURNISHING ELECTRICAL MINING IlACBINERY 

GENERAL ELECTRIC COMPANY, 
DISTRICT OFFICES: 

« Broad Street _ .............................. New York. 1 620 Atlantic Avenne ..... _ . ......... ... __ .Boston, Mass. 
1'/3 and 175 Adams Street ................... tJblcago, 1lI. 500 Arch Street .... _ .................... Phlladelpp.is,_Pa. 
FIfth and Race Streets._ .. ............... Clnclnnatl. 0_ 0 401-tG7 Siblel. Street .... ............. . St. Pau., MmD. 
Equitable Building ........ .................. Atlanta, Ga. I 1338 F Stree , N. W ............ ___ ... __ Wasblngton. D. C. 
16 First Street __ .. . .... __ ..... .. . San FranciSCO, Cal. Masonic Temple. .. ............. _. _ .. _._Denver, Colo. 
AU business outside the U. S, transa(l1;ed by Thomson-Houston International Electric Co. «Broad St. New York 

© 1893 SCIENTIFIC AMERICAN, INC 

paper Is published weekly. Every number contains six
teen pages of useful Information and a la1'l!e number of 
orl,"nal engravl1lj<8 of new Inventions and discoveries, 
representlug Engineering Works. Steam Macblnery. 
New Inventions, Novelties In Mecbanlcs, Mannfa(l1;ures, 

Chemistry. l!lJectriclty TeJtllD'apby. Photography, Archl
teetm'e. Agrteult.we, a:�loultwe. Natural HIstory, 
etc. Complete Hst of patents eaCli week. _ 

're"ln� of Sllblltl'riptioll.�ne copy of the 8cIEN
TJ.b'le AMERICAN 'will be �nt for O1lt lIear-52 numbers
postage prepaid, to any subscriber In tbe United States, 
Canada, or Mexico. on receipt of three d"lIn.'·8 by tbe 
publishers ; six months, '1.50; three montbs, 'LOO. 

C III bs.-tlpeclal 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 
&II letters and make &II orders. drafts, etc .. payable to 

llIUNN &; CO., 3Ul nt·ond,,.al', New-Yol·k. 

'rHE 

Idtntint �tntdtau lupplttntut 
Tbls Is a separate and distinct publication from 'l'HE 

SC IEN TIFIC AMERICAN, but Is uniform therewitb In size. 
every number containing sixteen large pages full of en
gravln!t8, many of which are taken from foreign papers 
and accompanIed with translated descriptions. 'I'D ... 
8CTEN T1I!'IC AMERIC N SUPPLEMENT Is published week. 
Iy. and Includes a very wide range of content.s. It pre
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts. embraclDf!l, Biology. Geology. Mineralogy. Natural 
History. Geography. Archreology. Astronomy Chemis
try. Electricity. Light, Heat, Mecbanlcal I!Jnglneering. 
Steam and Railway EngIneering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Blograpby, Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publicatIon. 

The most l1ulmrtmlt. Engineering TfTorlcst Mecbantsm� 
and Manufactures at home and abroad 8J'8 Illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States. 
Canada, and Mexico, �.oo a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for '7.00. 
Single coples,10 cents. Address and remit by postal order. 
expre88 money order, or cbeck. 

MUNN 01< CO •• 361 111'oad,,,ay, New YOl·k. 

�uilt1inA �ditilln. 
THlI SCIENTIF IC AMERIC AN A RCHITECTS' ANn 

BUILDERS' EDITION Is Issued monthly. ,2.50 a year. 
Single copies. 25 cents. Thlrty-.wo large quarto pages, 
forming a large and splendid MRlOlaz\Jle of Arcbltecture, 
richly adorned with elegant IJlates in COlors. and witb 
other tine engravings; illustrating the most Interesting 
examples of modern 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 resi
dences. city and country Includltlj( those of very mod
erate cost 88 we)) 88 tbe more expensive. Drawings in 
perspective and In .color are given. together with Plans. 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of tbls magnificent work 
bave won for it the I�nl�gest Cit'elilation of any 
Architectural publication In the world Sold by all news
dealers. $2.50 a year. Remit to 

MUNN &; CO., Publi8hers, 
361 Broadway, New York. 

PRINTING INKS. 
�t�� �f�A&-l. ���� �t

io�d 
St.s., PhiladelphIa, and 47 Rose St .• opp. Duane. New York 
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