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IU!ljide Page, eacb insertion, _ "a cents a line 

Uaek Page, each insel'tion, _ _ $1.00 a line 
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morning to appear in the following week's issue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1800; Oct. 20, 1891. 

Is stiffer and stronger than a common bolt. The tluted 
shank prevents the bolt from turning 

$ cieu tif ic �mericall. 

WHEELER'S VATENT WOOD fl LLE�R. 
BRI:! IN IG'S LITHOGEN 31LICATE fA1NT. 
ADAPTED TO ALL CLIMATES �ESPECIALLY MARINE EXPOSURES. 

--�� iJ HAN VI LLg M. ll]{EI :-rIG, PRINCIPAL OFFICE, 
GENERAL AGENT & SUPT. NEW 'fTLFORD, CONN. 

Branch Office� and 'Varehon�e8.�CHICAGO. 206 E. L�ke 8t",'Cet. 
NEW YORK. 240 Pearl 5t. BO::;TOCll. &, Oliver St, 

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 

Ea.::.;tman Kodak Company, 
I Send .for l 
I Catalogue. \ ---- Rochester, N. Y. 

I N OVEM BER 4. 1893. 

This Company owns the Letters Patent 
i 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' 

COLD 
in the{ri

';t:�!:;NE�('REWS WATER MOTOR, $5. 
STOVE BOVI',", BOLCIANO'S LITTLE CIANT 
LOCK t'AP ,",CRE\VS WILL RUN YOUR 

FO R G ED "IDE KNOB "CREWS SEWING MACHINE 
THREADED WIRES and other Light Machinery. 

"The patent itself is for the mechan

ical structure of an electric telephone to 

be used to prod uce the electrieal 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

scdbed' the Reventh, of a speaking or 

hearing tube as described for conveying 

AS T R 0 N 0 M Y i the sounds; and the eighth, �f a pel'lna-

I nent magnet and plate combmed. The 

Poole Bros. Celestial Planisphere and claim is not for these several things in 
A UN fk',1t 'H'ork done in a dau. 

AMERICAN SCREW COMPANY No Plvmhin{1 Beqwired. 
, Dflil'm'(t f,.«, on receipt of price. 

Celestial Han�book just published. I and of themsel'J3s. but for an electric tel-
For descriptIve circular address I .  

t· f h' h th POOLE BROS., CHICAGO, ILL, • ephone In the construc lon o W lC ese 
For Printin"i!Presses, I.athes, PROVIDENCE, I!��_____ Grill(lstoncs. Coffee Mills, Ice 
Cream freezers, Churns, Christ-

-----�.----- I things or any of them are used." 

IAR N ES' WAT ER EMERV I mas Gardens, Washing Machines, etc., No.2,price$1 O. II THE BOLCIANO WATER MOTOR CO. 

TO 0 LOR I N DE R i 4 14 Water Street. Baltimore, Md. 

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. 

Has no pum p s, AGENTSWANTEII fl5itFINETOOlS IN EVERYSHOP. 
no valv e s .  No 1\ CAT:����R U.H.BESLY &. UO. 
piping required 'AND AGENCY. CHICAGO,ILL.U.S.A.--
to s upply it w ith 
w at e r. Always 
r ea dy for us e. 
Simpiest in con
struction, m 0 s t 
efficient in oper-

Send fOll 
Ca talo gue and 

Prices. 

w. F. &. JOHN BARNES CO. 
1999 Ruby Street. Rockford, 11\. 

SCIENT1E'i\:-AMERIC�\N-��sr:PPLE-
MEN'l'. Any desired back number of tbe �CJENTIFIC 
A1\IERIC' AN SUPPLEMENT can be bad at thIS office for 
10 cents. AlsO to be had of newsdealers in aU parts of 
the country. 

�'-�--'��--"� 

MiU Machinery 
Handle :Macbtnery 

for Turning Handles 
for Brooms, Axes. 
etc. Senrljnr cat. R. 

Wood Pulp Ma-
chinery. Send 1m' 
Cat. e. 

IUfg. Co. 
Y. 

Galloupe's 
General Engineering 
Index 
is indispensable to every Progressive Engineer. New 
volume. Postage paid. $3.00. 
FRANCIS E. GALLOUPE. 30 Kilby Street, BOSTON. 

The McCONNEll 

GBrlll Proof FiltBrs 
REMOVE MICROBES 

-AND-

All Kinds oCDisease Gel'IDs. 

Is a �lilter and ('ooZer Combined. 
The ice as it melts is filtered. 

No other gravity filter does this. 

The McConnell Filter CO. 
BL'FFALO, N. Y. 

OIL WELLSUPPLVGO. 
91 &; 92 ",VA'rER STREET, 

PITT"nURG. PA. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for eitber Gas, Oil, Water, or Mineral Tests 

BOilers, Engines, Pipe. COl'dage, 
Drilling Tools. etc. 1lIllstl'f! ted 
cat(llrNHf', '1)'I'tee lists, and rUs

c()unt sheets on request. 

-
---LlGHTNIN'G WELL-SINKING MACHlftElY MuurICTURERS. 

. Hyrdaulic, Jetting, Revolving, Artesian, �f:�t��lfs��L�!�.g i;!j :lJ��di:,or.�rgd 
Earth's Strata, Determi. 
uality watel';maiJed,25c. meriean Well Works, Aurora, Ill. [ 11 klSS.C ... I St., Chieago, llL 

l DaDa., Teur. 
SKETCH 

of the life and labors -of this great English naturalisT, 
aCI'om panied with hIS portrait. Contained in SCIEN
TIFIC AMERICAN SPPPLE;\IENT. No. 909. Price 1 0  
Cellts. '1'0 be had at this office and from all newsdealers. 

THE MODERN MARINE BOILER.-
By A, B. Willits. U.S.N. Description of the principal 1 
features of the boilers of the United States man-of-war 

, New York. with a plea to inventive minds for the pro-
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conjOintly. Contained in SCIENTIFIC Al\IERICAN SUPPLE.HENT, No. �.,O. Price 10 cents. To be had at this 
office and from all neWSdealers. 

"IMPROVEl\IE"NT THE ORDER OF THE AGE." 

The Smith Premier Typewriter 
F.mbodies the most Progressive Mechanical PrinCiples. 

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

Easiest Running. and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling tbe Hands. 

The Smith Premier Typewriter Co., Syracuse, N. V., U. S. A. 
We bave 20 branch offices in the principal cities tbrougbout tbe United States. 

H. W. JOHNS M'F'G CU.� 
A·SBf·Sft}S� 

ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NON=CONDUCTING AND INSULATING MATERIALS, 

87 MAIDEN LANE, NEW YORK. 
Jersey City. Chicago. 

MESSRS. MUNN & CO, SoliCitors 
of Patent�. have had nearly fifty 
years' contInuous experience. Any 
one may quickly ascertain. free 
w
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PATENTS 
takeIJ tbro)lg1J Munn & Co. receive 
speCIal notIce In the ScienHtic AnU'r .. 
leart. This splendid weekly paper 
elegantly illustrated, has the largesi 
Circulation of �ny scientific work. IS a year. SpeCImen copies free. 

Address MUNN & CO" 
New York, 361 Broadway. 

Motor of 19t
h Century 

Can. he used a11IJplac€. to do an II 
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Philadelphia. Boston. 

Patent Electric 
VISE. 

What is claimed, is time 
savingj no turning of ban-
�l�p� 
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The screw and nut is not used 1-10 as much as the 
old way, consequently will be that much less wear. 

-MANUFACTURED BY-
Capital Machine Tool Co., Auburn, N. Y. 
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1Jo JI:l!lF E8TA nl,I"HED lS4.Ii. � The Most Popular Scientific Paper in the World 

Only $3.1111 n Velll'. Incl" .. iug l'ostllge. 

Weei{IJ'-,;,)2 NnJnbel'S n Yenl'� 

Thi!!l wid.-Il' ch'cl1ln tf'd and SPlendidly illustrated 
paper is published weekly. Every number contains six

� teen pages of useful information and a larJ;:t:e number of 
� original engravin;:s of new inventions and discoveries. �. representing- Engineering Works. Steam "Machinery, 
:: New lnvpntions. Novelties in Mechanics. Manufactures. 

Chemistry� �lectricity Telegraphy. Photography. Archi_ 
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ee

��tural History, 

'l'(·I·m� ()f�llbsCI'ipti()II.-0ne copy of the SCIEN .. 
]'1J!'H: Al\JERJCAN will be SP-nt for 1)11£ 11"(tI-fi2 numbers
postage prepaid. to any subscriber in the United States, 
Canada. or l\t!exico, on l'f'ceipt of th I'ee dolln l'!iI by the 
publishers; six months. $1.50: three months. $1.00. 

e I II bH.-/:5peciaJ rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit 18 oy 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 

iUUNN "" CO_ 3tH U,·oa d",nJ·. Nt"" YOl'I •• 
'rHE jdtnttfit �uttdtatt jUl • .,ltuteut 

This is a separate and distinct publication from 'l'HE 

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. 'l'Hli: 
SCTENTIFIC Al\1 r:R1GA� SUPPJ�EMENT is published week
ly. and includes a very wide range of contents. It pre
sent8 the most recent papet's by eminent writers in all 
the principal departments of SCience and the Useful 
Arts. embracing Biology. Geology. 'Mineralogy. �atura] 
History. Geography. Arch::eology. Astronomy Chemis
try. Electricity. Light, Heat. Mechanical �JngineeI'ing. 
Steam and Railway Engineering. JUiniIlll. Ship Building. 
Marine Engineering, Photography. Technology, ?'danu
facturing Industries. SaniloiLry Engineering. Agriculture, 
Horticulture, Domestic Economy, Biography� Medicine. 
etc. A vast amount of fresn and valuable information 
obtainable in no other publication. 

The 1JlOst tmportant Engineeri1lg IVorks, Mecbanisms. 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United SLates. 
Canada. and Mexico. $5.00 a year; or one copy of the 
SCIENTIF]C .A MR1UCAN and One copy of the SUPPI ... Et MENT, bot.h mailed for one year to one address for $7.00. 
Single copIes. 10 cents. Address and remit by postal order, 
express money order. or cbeck, 

lllUNN "" CO .. 361 Broadway. New Vorl •• 

Ashesl No Gaugesl No Engi
neer 1 A perfectly safe Motor 
for aU pla�es and purposes. ( IJst n.T operatum abonr one cellt an IlOlt'1' tn each i1Ui:icated/t(Jfsf vn1()_ ��=::':.'::�::s ('I'. For circulars. etc .. address ;; CHARTER GAS ENGINE CO. P. O. Box 14.1... "'rf'rlill�. III • 

INVENTORS AND MANUFACTURERS 
Experimental Work, Castings. Fine and Intricate 
:Mach!nery or Parts made in quantity. Secrecy and sat ... 
IsfactlOn guaranteed. White metal work a speCialty 
THE H, H. �'RANKLIN MFH. CO., SYRACUSE, N: Y. 

�uUdin!1 <!ditiOtl. 
THE SCIENTIFIC AMEfUCAN ARCH I T E C T S ' ANI) 

MCALLI 
M.F 

OPTICIAN 49NASSAUS! 
MEWYORK. 

RUJLDER81 EDl'rlON is issued monthly. $2.50 a year. 
i Single copies. 25 cents. Thirty-two large quarto pag-es. 1\ t'orming a large and splendid llaa-azine of Architecture 
richly adorned ,,:ith e�'f{)01lT p!'raes 'ill coim's� and with 

I other fine engravIngS; IllustratIng the most interesting 
examples of modern architectural construction and 

I allied subjects. 

I A special feature is tlIe presentation in each number 
I}f a vari�ty of the latest and best plans for private resi
Liences. CIty and country including those of very mod
erate cost as well as the more expensive. Drawings in 

__________ � r p�l'spective and in color are ,;iven. together with Plans. 

ELECT RIC * M OTO TJ S ! D��:
i
�I�����!,���

t
��:

s
�:::::��

e
t�.;�

o
:�:��ficent work 

. , . � i have won for It the Lal'ge�t VU'eli lar ion of any 
Onr eXbl�tr�

n afIKgt.,n� tr,:�IlDd\
ng 
L\S tb
R
e only COmplete exhibIt of the application of ElectriCity to Power, Architectural publication in the world, Sold by all news-

(J • !'> �\I''.itNfO EnRi�'.'er �l' iUechanic �honld tiIil to visit it. i dealers. $2.50 a year. RemIt to 
IiI'35' ) (' ()"r (l1fr n arid S FII'l.r FoldRT. � " • 
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