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fl'he above are charges per agate line-about eight 
words per line. 'J'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
ti8ement� at the same rate per agate line. by measure­
luent, as the letter press. Advertisements must be 
ff>ceived at Publication Office as early as 'fhursday 
morning to appear in the followinl! week's issue. 

OVERMAN WHEEL CO. 
• OSTON. WASHINGTON. DENVER. SAN P'RANCISCO. 

A. G. SPALDING & BROS., Special Agents, 
OHICAGO. NEW YOR"-. PHILADELPHIA. 

II Snnr Point�n" W oon scrows. 
Patented May 10. July 19. 1887; Oct. 29.1889; 

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

July 19. 1892. 

Its Advantages are: 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
3. Requires the use of but one bit in hard 

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

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

� Send for samples to 

AME RICAN SCREW C O. 
PROVIDENCE, R. I. 

SCIENTIFW AMERICAN SUPPLE­

�:;:licA�nSU�;��:�:Na;�:n
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I��� 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

LARGE COHTRACTS SOLICITEO FOR AUTOMATIC,HEAVV & DI�rltUlrSIJ([T MHAl 
BLANKED, STAMPED & DRAWN WORK.TUBES &0. NICKEL & BRASS PLATING, 

TINHIH�.JAP"HHIHG & DIE MAKING. BRIDGEPORT. CONN. 

GATES ROCK & ORE BREAKER 
Capaeity up to 200 tons per hour. 

Has produced more ballast. road 
metal. and broken more ore than 
all other Breaj,{e s combined. 
M�c�l����.

Of
S�8��r����k��l 

CATES IRON WORKS, 
c �o. Cliuton �t •• Vhica�o 

136 C. Liberty Street. New York. 
237 C. Franklin St .• Boston, Mas. 

Scientific B!!!!! Catalogue 
UECEN'I'LY PUBLISHED. 

Our new catalo�ue containing over 100 {lages. includ. 
lnll works on more than fifty diff'erent subJects. \Vill be 
mailed tree to any address on application. 

lllUNN & CU •• PUblishers Scientific American. 
:IfH UroadwDV. lSew }·ork. 

'{'HE (O]tfE'C'- Lt\U�lJtt.� 
GREAT BALL�ST�QRE BREAKER 
<:>£.NO u� :! FRASER&GHALMERS C' fOR '" �Y.�I rr: 133 FULTON ST. �rALOG\l� $;� W.CHICAGO ILL. 6 -3 -& 00 idi 8< 2. WALLST. NEW YORK. 

eo;. Il · I I • •  

�ATENTS! 
' .. , . . ' MESSRS. MUNN &; C O. in connection 

with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve­
ments, and to t:ict as Solicitors of PatentF 
for Inventors. 

In this line of business they have had forty-Jh'e 1lenrs' 
f.tPerience, and now have Il1Ieqllll1erl fadUties for the 
preparation of Patent Drawings. Specifications. and 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
rights for BOOkS. Labels, Reissues, AssiJrnments, and 
Reports on Infringements of Patents. AU business in­
trusted to them is �one with special care and prompt­
ness, on very reasonable terms. 
tafni�amfu�:i;l��![to� °ib��f;�te�sargJi���or� �� 
cure ttem i directions concerning Labels. Copyrig-hts. 
�::t�iii����jecU'le�}:sei:eimx;t8 J:;f&�ge

s��n�f 
Patents, etc. 

We also send. free of charge .• a Synopsis of Foreign Pa­
t�nt Laws. showing the cost and method of securing 
Patents in all the principal countries of the world. 

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

BRANCH OFFICES.-No. 622 IUld 6U F Street, Pa­
Oltlo Bul1dlllll .ear Tth Street. W uh\llgtQu, D. C. 

J' citutific �mtticau. 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory sub­

stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustra�ed pamphlet address 

BRADLEY FERTILIZER CO., 92 Slate St., Boston. 

S A W S Wanted 50,000 Sawyers SAW S and Lumoe r m e n  to 

A send us their full address for a copy of Em- A erson's Il1r' Book of �A \ y�. new 189'2 edi-
tion. We are 'first to introduce NATURAL 

W 
GAS for hea ti� and tempering �a\�'s with 

W wonderful effect 'UPon improving their qua· 
lity and toughness, enabling us to reduce 

S I'.rices. Address lOrER1St}!\, �;UI'l'H S & CO. (Limited), Beaver Falls. Pa. 

ALL ARITHMETICAL 
PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire· 
ly relieves mental and ner· 
vous strain . . Adapted to all 
�ommercial and scientific 
computation. Why don't you 
get one? Write/ur pamphlet. 
FELT'" TARRANT MF"G. CO. 

52·56 ILLINOIS ST, CHIC"'GO� 

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
�g��t{l��;��r'i������s��;:Yfgb�� o� ��rb�?�g

o�!�8�s � 
5 h. �. motor. This machine was constructed espeCially 
forthe benefit of the readers of the Scindi.fic Amer,u:nn, 
by Mr. W. S. Bishop. of New Haven. Conn. It is de-

���ege� :{;���:tr��r� Bf:!p�ed��� �g� tt��t��� 
use, but who do not care to enter into the subject scien­
tifically. With 24 illustrations. Contained in R(,H�NTIFIC 
AMERICAN [-:.UPPLEM}i�NT, No. 865. Pricel0 cents. To 
be had at this office and from all newsdealers. 

III :> NICKEL 
� AND .� ELECTRO - PLATING 
§ Apparatus and Material. 
1'""1 THE 

� Hansoo. & VanWinkle Co. � Newark, N. J. 
" 81 LIBERTY ST .• N. Y. ;E 23 S. C AN AL STREET, 
a: CHICAGO. 

IDDAIS 
For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 
For F/ash-Lt";;ht s at Night • 

The Junior are the most compact 
camera made. Perfectly 

• Kodaks • ada pted to hand or tripod 
use. Can be used WIth rolJ 

films or glass plates. Fitted with focusing index 
and counter for exposures. 

$40 and $50. 

{ Send Por l 
Catalogue. f 

EASTrIAN KODAK CO •• 
Rochester, N. Y. 

rljjp>c.UijZiV����������� 
o No one e:��

i
�:��:

the
1

fi
9.Q2 an��!!�!e�n:n Hour, � 

E:DISC>lV :M:I1W:ElC>G-�.A.P�. 

I lInvented by Thos. A. Edison. For Dally Office Use in duplieatingboth handwriting and typewriting 
Anybody can operate it. Simple-Compact-Cleanly-Cheap. F:lldo .. �ed by over 90,()OO 0 ....... 

Catalogues and Samples of Work sent free upon application. Manufactured only by the A. B. rn CK 
CO. , lii4 E.lmke lSt. Cbicngo. Branch Offices. 47 Nassau St .• N. Y. City. 117 So. Fifth St .• Phila. )t'l1 

. ������������� 
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THE ARMSTRONG MACHINES, 
For Vuttlng-Ofrand Threadlnr PiPe.! 

For Hand 
or Power. 

No.1 cuts off 
and threads 

1 to 3 inch. 
No.2 

cuts off and 
threads 1 to 
4 inch. 
No. 3cuts oil 

thread. 1 to 6 inch. 
u r  a i m  is to m a k e  

these machines as good as 
our Stocks and Dies.:.. which are universally acknowl­
edged to be THE BEST. u..- Send for catalogue. 
THE ARMSTRONC MFC. CO., Bridgeport, Ct. 

SYLPH CYCLES RUN EASY 
HollOW Per fection of cycle manut'acture; no 
Ti need nOw to ride springlesscycles orde· 

Ires. pend on tires alone for comfort. Sylph 
Spring Frame destrOY@)) vlbrat'n. Light,sim-
ple.stron�. Uata.free Rm.tse-Duryea Cy.Co. 
16 G St .. Peoria. Ill.AGTS.WANTEO 

AL UMINUM: ITS USES AND AP-
plicatIOns. A valuable and interesting article by G. L. 
Addenbrooke. Contained in SCIENTI]'IC AMERICAN 

SUPPLEMENT, No. S59. Price 10 cents. To be had at 
this office and from all newsdealers. ------

T:::a:::E 

ESTABI,I�HED 1�46. 
The Most Popular Scientific Paper ill the World 

OnlY $3.00 a Year, Inclnding Postage. 

WeeldY-a2 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Che�;.,..,try. Electricity. Telegraphy. Photography, Archi­
teC'· Agriculture. Horticulture. Natural History. 

,nplete list of patents each week. 
.18 of Su bscription.-One copy of the SCI EN­

'l'lJ!'tc AMERICAN will be sent for one 1/fm·-52 numbers­
postage prepaid. to any subscriber in the United States. 
Canada. or Mexico. on l'('ceipt of three dolln)'!') by the 
publishers ;  si� months. $ 1.50; three months. $1.00 • 

UIMPROVEMENT THE ORDER OF THE AGE." 

(!Iuhs.-Special rates for several names. and to Post 
� Masters. Write for particulars. 
.... The safest way to r�mit is by Postal Order. Draft, or 
� Express Money Order. Money carefully placed ins�de 
'C> of envelopes. securely sealed, and correctly addressed, 
� seldom goes astray. but is at the sender's risk. Address 

The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 

Easiest Running. and Nearly Silent. 
all letters and make all orders� drafts. etc., payable to 

S' MUNN & CO., 361 Broadway, New Yo .. I,. 
All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter CO., Syracuse, N. Y., U. S .  A. 
We ha ve 20 branch offices in the principal cities throughout the United States. I ---;�-;-

jdtnUtit �mtritnU juppltmrut 
'GEHTS W�NTED FOR. FINE TOOlS IN EV£RVSHOP. 
I' CAT;�;�J�R �.H.HESLY & CO. 

AND AGENCY. CHICAGO,ILL.U.S.A.-

Astronomical Telescopes 
of superior defining power. 

EYE PIE CE�, etc. 
Manufactured by 

w. & D. M()GEY, 
418 West 27th Street, New York. 

tr Send for catalogue. 

THt AMtRI�AN BtLL TtLtPH�Nt ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1i4,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Elf'ctric Speaking Telephones in­
fringes the right secured to this Company 
hy the above patellts, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for fmch 
unlawful use. and all the consequences 
thereof. and liable to �uil therefor. 

A MODERN BATH. 
'l'he Latest and. Best. 

Quick self-heating or Toilet Cabi­
net in place of Heater. No bath 
room required. Ornamental. inex­
pensive. complete. practical. Desi­
ra ble for city or town. 
Send 2 ct. stamp JOT 
'I'he lUosely 1<'olding 

Bath Tub Co., 
186So. Canal St .• 

THE: BEST LOOSE PULLEY OILER 
IN THE WORLD. 

VANDUZEN PAT. L. PUL. OILER 
Keeps Pulley oiled 3 to 4 weeks with one 
filling. Cost 26, 30,40,50,66 and 85cents 
each. Send Price &nd TRY ONE. 
State diamet.er and speed 0 fPulley. Will 

send Ca.ta.logue free. Mention this paper. 
V A.NDUZEN ,& TU'TCO.ClneJnnati,O.U.8..l. 

TO INVENTORS. ��e�ifo��t�e';i���:E���: 
Has over 20 years experience abroad. large acquaintance. 
highest standing and capital. P.O. Box 2911, Boston. Mass. 

� EDISON INCANDESCENT LAMP 
IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All otbers infrint:te the Edison Patents, and are counterfeits. 

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST 
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 

GENEE..AL ELECTRIC CO�F.ANY. 
:a�.A.:NCF][ C:>FFICElS. 

�W�sF����ii-�:t�::·.:· ... :.::Ci<{,�:�':fa�l.I8: ����cgi�f:;"Jt;.eer::::;::::·
Phjta'f,';iE�i:ti��: 

«Broad Street ....................... New York. 1620 Atlantic Avenue . . . . • . . . . . . . . . .  Boston. Mass. 

f1°ii��rgl����g
·:::::::::.:·.:· San Fr!J�t���·&t �sKJ�r����ie

W
:

.
:: 

.
.
. 

:
.
:::::.��.

s
.'il�����: 8ol�: 

This is a separate and distinct publication from THF; 
SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en­
gra vings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
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 
the principal departments of Science and the Useful 
Arts, embraCing Biology. Geology, Mineralogy. Natural 
History. Geography. Archreology. Astronomy Chern is· 
try, Electricity. Light, Heat. Mechanical Engineering, 
Steam and Railway Engineering. Mining, Ship Building, 
Marine Engineering. Photography. Technology, Manu·. 
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineeri.ng lror7(s, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM­

ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order. express money order, or check. 

MUNN & CO •• 361 B .. oadway, New Yo .. I,. 
---0---

�uildinn �diti(\n. 
THE SCIENTIFIC AMERICAN AnC H I T E CTS' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies. 25 cents. Forty large quarto pages. equal 
to about two hundred ordinary book llages: forming a 
large and splendid Magazine of Architecture. richly 
adorned with eleoant 111ates 'in COlM·S. and with other fine 
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 pla:ps for private resi­
dences, city and country. including those of very mod­
erate cost as well as the more expensive. Dra�ings in 
perspective and in color are given, together with full 
Plans. SpeCifications, Sheets of Details. ElStimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lar�est Ci I'ell lation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

iU(;!\!\ & CO., 1'IIblighe,. •• 
361 Broadway, 1'\"w York. 

AlIllll.mellll out81de the United States traDeaoted by TholDlOn.Honston International Co.," Broad St". �� ... iJI ..... lialivlira:;, ..... 
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