
ORDINARY RATES. 

Inside Page, each insel'tion, • '5 cents a line 
Back Page, each insertion, - - $1.00 a line 

tJr Far SOfll.e classes of Advertisements, Special and 
Bigher rates are required. 

The above are charges per agate line - about eight 
words per line. This notice shows the width of the hne, 
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morning to appear in the following wee1r' B issue. 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, July 19.1887; Oct. 29,1889; 

Aug. 19, Oct.21, 1890: April 1 May 12, 1891; 
July 19, 1892. 

Its Advantages are: 
L Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of but one bit In hard 

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

of Cut, leaves on Its entire surface a 
metallic skin. 

P- Send for samples to 

AMERICAN SCREW CO. 
PROVIDENOE, R. I. 

Scientific Bill Catalogue 
RECEN1'LY PUBLISHED. 

Our new catalogue containing over 100 pages, inClud­
Ing works on more than fifty dill"erent subject8. Will be 
mailed tree to any address on application. 

MUNN &; CII., Publishers ScientiHc American. 
361 Broadway, New York. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their 
trial balance. Has it ever DC· curred to you tliat by getting 
one you might save lots of 
time. avoid mistakes and not 
ruin your nerves? 

Writ. for Pamphlef. 
FELT .. TARRANT MFG CO. 

62·118 IUINOIS ST .• CHICAGO. �parsons Horologicallnstitute. 
earn the Watch Trade 

Engraving and Jewelry Work. 
-PARSONS, mE &, CO. r:r Oircular free. 

3ft2 Bradley Ave., PEORIA, ILL. 

WELL DRILLIlfG MACHINERY, 
MANlJFAcrummBY 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

ELECTRO MOTOR. SIMPLE, HOW TO 

:::�r� d:�i�M .. �d'��� ������c��o!, �e�roa�s�\:�� 
amateurs to make a motor wnich mhrht be driven with 
advantage by a currp.nt derived from a battery, and 
which. would have Buttlclent power to operate a foot 
lathe or any machine requirlnll not over one man pOwer. 
With n ftgures, Contained in SCUNTIFIC AMEltlCAN 
8UPPL&!UNT. NO.641. Price 10 cents. To be had at 
this office and from ail newsdealers. 

�ATENTS! 
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ScgwN��� 
AMER1C.AN, continue to examine improve.. 
ments, and to act as Solicitors of Patentp 
for I nventors. 

In this line of business they have had t�1!-ft'vf years' 
experience, and now have 111100tUlled ,fac1.l'lt'le8 for the 
preparation of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Ca.nada, and Foreign Countries. Messrs. MUDD 
& Co. also attend to the preparation of Caveats. Copy­
ri�hts for Books, Labels, Reissues, Assbirnments, and 
Reports on Infringements of Patents. All business in­

trusted to them Is done with special care and prompt. 
ness, on very reasonable terms. 

tat"IPam�we
i��g�it�'i, o:bg�tr�:i�'ls

a.rEai�':,�O� �� 
cure �em' directions concerning Labels. COPYrig�ts. 
DeSigns, Patents, Appeals, Reissues, Infringements,% A.ssignments, Rejected Cases. Hints on the sale 01 
Pa-:e

n:r.;:·nd, free ot charge. a Synopsis of ForeljUl Pa­
t,mt Laws, showing the COAt and method of seeurin� 
Paten� in all the principal countries of the world. 

MUNN &; CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-Nos. 6'.l2 and 624 F Street. Pa­
ellIe Building, near 7th Street, Waahlngton. D. C. 

W. L. DOUGLAS 
$3 SHOE FOR 

GENTLEMEN. 
Best Calf Shoe In the World for the Price. 

Fine Calf Dress Shoes, 83.50, 84.00 and 85.00. 
Very Stylish. 

Policemen's, Farmers' and Letter Carriers' 83.50 
Shoe. Three Soles, Extension Edge. 

82.50 and 82.00 Shoes fltl' General Wear. Extra 
Value. 

Bop and Yonths wear the 82.00 and 81.'75 School Shoe. 
For Ladies, 83.00. 82.50 and 82.00 Shoes. Be.t Dongola. 

W. L. Douglas Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 

Do Y'cn.:a. �ea.r The:D:1'! 
W. L. Douglas' naml! and price"s stamped on the bottom before they leave the jactory,to 

protect yo" against Idg" pr ices. Doing the largest adverHsed shoe bus iness in tke 
world we are co1ltented with a small profit. knowing "lOt thuxtra value put in W. L. Douglas 
Sllces will give a continuous increase to our bllsiJuss. TIle dealer who sells you unstamped 
shoes makes tkeprice to suit "imself. He toill charge youf'1'O'm $4 to $5 a pair fO'l' 
shoes of the sa.,." quality as W. L. Douglas $3 Shoe. The stamped name and price 
syst;m is the best fol' you, because it guarantees f ull value by the manufacturer,jor the money 
paM, and saves thousat,ds oj d ollars annuall y to those who wear W. L. Douglas Shoes. , 

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in neod. Sent by Mail, PORtage Free, when dealers cannot supply you. 'l'ake 
no substitute. Send for Catalo&,ue with full instructions how to order by mail. 

Address W. L. DOUGLAS, Bolt ��1, Brockton, lila.,.. 

KDDAKS $100.00 

$6.00 
TO 

Eastman Kodak Company, 
J Send for t 
1 Catalogue. f Rochester, N. Y. 

"to60H.P. 'l'HE Motor of I 9th Century � Can be usedan1lplace, to doan1l 

��OrkN���� rn��te� !B'W� 
Ashes! No Gauges' No Ellgi­
neer! A perfectly safe Motor 

.. for aU places a.nd purposes. Cost 
, L. __ � oj ope-ration about one cent an 
'tII!l!IF' hour to each indicated horse pow-

er. For circulars, etc .. address , 
EvoNO'", Row:;'=n CHARTER GAS ENGINE CO. 8IxPLIC�TY, 8.&.lTl'Y, • P. O. Box 148. Sterl inK. ]11. 

CHOLERA: EPIDEMIOLOGY OF.-
By Dr. G. Archie Stockwell. An interesting and valu­
able paper on the dissemination of the Asiatic Cholera, 
showio/l what does and what does nut spread the dis� 
ease. Contained In SCIENTIlI"IC AMERICAN SUPPLE­
MENT. No. 8!S8. Price 10 cents. 1'0 be had at this 
office and from all newsdealers. 

SCIENTIFIC EXPERIMENTS. - D E-
scription of Bome simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five ... pointed star, the 
�ft °l\?l�=���:. 

aJ6h�f�:'dB��a
C
c

I��iIi�g Ith:�� 
CAN SUPPLEMENT. No. s: 3. Price 10 cents. To be 
had at this office and from all newsdealers. 

� NICKEL 
I: AND i ELECTRO-PLATING 
� Apparatus aud Material. 
!il THE 

I> Hanson &; Van Winkle Co. � Newark, N. J. 
" 81 LIBERTY ST., N. Y. 
:a 23 S. C AN AL STREET. 
fO CHICAGO. 

Columbian Exposition Electrical Bldg .• Section L. Col. 4 

[SEPTEMBER 16, 1893. 

CASH PAID for all kinds of good Second-hand 
Iron and Wood-'Vorking l\'lachiller�. 

""""""" Address W. P. DAVIS. ROCHESTER.N. Y. 

Thl Amlri�'n �Ill Tlll�h�nl ��m�'ny 
125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bel� 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 tqe 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. 

W' Es'rA nJ,ISHED 1!S4li. 
The Most Popular Scientific Paper in the World 

Only i113.00 a Yeal". Inclllllillir 1'0staae. 
Wee],]y-:i� NUJllbel's n Year. 

This widely cil'clliated and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravinJ,ts of new inventions and discoveries. 
r-epresenting Engineering Works, Steam Machinery. 

"IMPROVEMENT THE ORDER 011' THlI AGE," 

.The Smith Premier Typewriter 
New Inventions, Novelties in MechaniCS, Manufactures. � Chemistry, Electricity Tele�raphy. Photography. Archl­

eow tecture. Agriculture, Horticulture, Natural HiStory, 
etc. Complete list of patents each week. 

Embodies the most Progressive Mechanical Principles. 'rel'IIIM of SlibscriPt.ion.-Dne copy o:ftbe SCIEN-
All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. , 
Easiest Running. and Nearly Silent. 

All type cleaned In Ten Seconds without Soiling the Hands. 
Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

TJ.I!'IC AMERJCAN will be s�nt for one 1Jeul'-52 numbers­
£l postage prepaid. to any subscriber in the United States. 
� Canada. or Mexico. on receipt of three dolla .. s by the 
a publishers; six months, $L50; three months, $1.00. 
�
.
� (�luh!!l.-8pecial rates for several names,and to Post 

We have 20 branch offices In the prlncipalcltlestbroughout the United States. 

DURABLE AND EFFICIENT. 

Saves marring, upsetting, or springing 
the arbor, Saves cleaning out the centres 
and taking 011" the dogs. 

��: � We!/lht � l�=� N"et pJjce. 'It 
[II'" IUustrated circular <m application. 

CHANDI,ER &; FARQUHAR, 
179 Washington St.. Boston, Mass. 

ARKANSAS Is the C OMING 
State. B uy 40 acres 
there on Inotall­

ment... Improved farming land rents for from $3.00 to ,7.00 an acre. Address W. B. BEACH. Bridgeport. Conn 

'GENTS WANTED 1"01\ FINE TOOLS IN EVERY SHOP 
It CAT:L'6�Jr U.H.BESLY & UO: 

·ANDAGENCY. CHICAGO,ILL.U.s.A.-

Mechanical Help Cor Inventor& 
,There is nothing like a first-class ma­

chine shop, organized for and adapted to 
miscellaneous jobs to carry out an in­
ventor's ideas and make the most of 
them. Primer to send. 

The AUTOGRAPHIC 
REGISTER. 

A ',abor-Snving 
Business �Y8tem. 

Enforcing Honesty 
and Accnracy. 

Chicago Autographic Register to. 
laO E. MOil Toe Street, 

CHICAGO, ILl.. 
Send Jor cataloflUe d; price lillt. 

Rubber Rolls and Wheels. 
Power Wringing Machines. Dryin� and Ventilating 

Fans. All styles of Trucks made to order. Catalognes 
free. GEORGE J'. CI,AllJ'-. 

Box I�, Windsor I�ock8, Conn. 

EXPERT MODEL MAKINI.
Est�t\Wlhed 

J. C. SEYL, Prop. Chicago Model WorkS. Chicago. III. 179 
E. Madison St. Write for Catalogue of Model Supplies. 

MECHANICS' TOOLS. 
If you are interested In Tools as a manufacturer or 
amateur, vou should have a copy of our new cata... 
logue. Our 1892 edition is a very elaborate and com ... 
�1�!������fI7� ���8ioh:�����e� ����Oirld�l��� paid. on receipt of '1.00, and the money thus paid wUI be refunded with the first purchase amounttng 
to $10.00 or over. Every manufacturer and amateur 

����lgu�ri: tg�'rc�t6"'6yra�d e8:�p\1e�h
o1 u�� not in-

MONTGOMERY &; CO" "ill" Tools, 101) Fulton Slreel, New York City. N. Y. 

�.:r:...�CT�IC x...IGr�T 
Our exhlblt of Electric Lighting Apparatus at the WORLD'S FAIR Is the most complete and comprehensive 

there. We illuminate the Tower of I,ight, the Electric Fountains, the Manufactures 
Hulldinlr and Electrlcity Building. fT Write tor our World's Fair Folder. 

G-E:N"EE'l..A.Le EX-.ECTE'l.:J:C CC:»Da:E» .A.:N"Y'. 
DISTRICT OFFIOES: I t6 First Street .... ................... San Francisco. Cal. 

« Broad Street .................. .......... " New York. 620 Atlantic Avenue .... " .. .............. ,Boston. Mass. 
t!fflh��5

R'iern:n�r�!�et
:::::::::::::::: :Ct'n����I.�: 01 �-Mc�I�I::eJirooi:::: ':::.'::::::::: .

PhJ���&�I:"i�: Equitable Building ........ .................. Atlanta. Ga. 133S F Street. N. W .................... Washlngton. D. C. 
All business O.1tslde the U. S. transacted by Thomson-Houston International Electric Co. «Broad St. New York 

© 1893 SCIENTIFIC AMERICAN, INC. 

Masters. Write for particulars. 
The safest way to remit is DY 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 

lliUNN &; CO., 361 nroalhvay, New YOl·k. 

'.'HE 

jd.mttfit �medtau luppltmtut 
This is a separate and distinct publication from 'lIRE 

SCIENTIFIC AMERICAN. but is uniform therewith in size, 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.raE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly. and includes a very wide raDge of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts. embracin� Biolo�y. Geology, Mineralogy, Natural 
History. G�ography. Archreology, Astronomy Chemis­
try, Electricity. Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology, :danu­
facturin� Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publica.tion. 

TIle most un.portant En{fineer'i,1Ig Tr01"rs, Mechanisms, 
and Manu.factures at home and abroad are illustrated 
and described in the SUPPL""ENT. 

Price for the SUPPLEMENT for the United States. 
Canada, and Mexico. $5.00 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 copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

lllUNN &; CO .. 31it Ht'oadway, New York. 

�uUdiuQ �dititln. 
THE SCIENTIFIC AMERICAN ARCHITECT S' ANI) 

BUILDERS' EDITION is Issued monthly. $2.60 a year. 
Sln�le copies,25 cents. Thirty-two large quarto pages, 
forming a large and splendid Ma�azine of Architecture, 
richly adorned with elegant plates in co/m·s. and with 
other fine engravings; illustrating the most interestln� 
examples of modern architectural construction and 
allied subj�S. 

A special feature is the presentation in each n�ber 
of a variety of the latesband best plans for private resi­
dences. city and country including those of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with Plans, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magni1lcent work 
have won for it the Largest Circulation of any 
Architectural publicatld'n In the world. Sold by all news­
dealers. $2.50 a year. Remit to 

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

PRINTING INKS. 
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