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O�DINARY RATES. 
(llside _PRlre, eltch inser tion , - .,:5 cents a line 
flack PaJe, each insertion, - - $1.00 a line 

IT' Far some classes of Advertisements, Special and 
Elir)lul' rates are ,"equired . 

The above are charKe. per agate line-about eight 
:ri'J�: ret \i:".;g�it��

tIC
'i:,';:::i��� :�

h
h�iJ

h
:d���! 

ti.ement. at the .ame rate per agate line. by mea.ure
ment. as tbe letter ere... Adverti.ement. mu.t be 
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COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. n.lIIOO; Oct. 20, 1891. 

Is .tilrer and .tronger than a common bolt. The IInted 
.hank prevent. the bolt from turning 

In the rim and tire. .,. 

COLD 
LOCK CAP SCREWS 

{ MACHINE SCREWS 
STOVEBOLT� 

FOR G E 0 SIDE KNOB SCREWf! 
THREADED WIRES 

AMERI�AN SCREW COMPAN1, 
PROVIDENCE, R. I. 

"to50 H. P. 'l'llE Motor of 19'h Oentury �can be used anvplace. to doaul/ 
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� foralJ places and purposes. cost 
',=,_ oj operation abou.t one cent an � hour to each inci'icated horse PO'I(J-
i9 er. For circulars, etc .• address 

J Eoo.o� Rzu.o� CHARTER GAS ENGINE CO, 
I .... I1IPLK;Tr. :--... :n'I'T. · P.o. Bo%I48. �1t�rJiIli:. III. 

TO BUSINESS MEN 
The value of the SCIENTIFI€ A1I!ERIC�.'108 an adver

tI.lng medium cannot be over�l""a�ed_. Its,pi.culatlon 
I. many time. greater tblm that,of anYfllml!ar journal 
now publi.hed. It goes Into all the State. and '1'errlto
rle.� and I. read In all the principal IIbrarle. and reading 
rooms of the world. A busines. man want • •  omethlng 
more than to .ee hi. advertisement In a printed new.
paper. He want. circulation. This he has wben he ad
vertl.e. In the SCIENTIFIC AMERICAN. And do not let 
the advertl.lng �ent Inlluence you to .ub.titute .ome 
other paper for tbe SCIENTIFIC AMERICAN when .e
lectlng a list of publiCll,tlon. ln which you decide It I. for 
your Interest to advertl.e. Thl. I. frequently done for 
the reason that the agent gets a .arger comml •• lon from 
the PBi>ers baTing a small circu1atlon than I. allowed on 
the 8CncNTIPJc AMl!!lUCAN. 

·"THE 
Chrl.tened by It. U88l'11 "The World'. GreBte�t· Typewriter!' None of It. 
ogel'Btor. ever go back to the u.e of any other. .. The alignment of my ma-
�:::,e,i�r��I1l:J:��'��I��u�:t'i� :���t'!:r..

f
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f �!a 
testimonials from great concerns given, Inour free pamphlet. Our World'. 
'Fair 'Exhibit may interest you. Not competing for medals, we determined. 
In.tead. that maC·blne. from regular .took only .hould be .hown. enabling 
visitor. to .ee bow they are made.·and why they are made .0. what they can 
do. and huw beautifully they can do It. 

Densmore Typewriter 00., 202 Broadway, New York 

$6.00 IDDAKS TO 

$100.00 

Eastman Kodak Company, 
J Send j"or t 1 Catalogue. f Rochester, N. Y. 

CIGAR CUTTERS. 
STERLING SILVER. 

lI!�� ��e��� fg� a�...,tg�e�:!':'" 
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Well adapted for prizes or fa-
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.. Iers. If your jeweler ha. not got CHOLERA: EPIDEMIOLOGY OF.It and wUl not order It. send to us 
and we wUl1ll1 order thrtlUgh .ome 
reliable dealer. 

Price, $1.50. 
Enos Richardson & Co. 

By Dr. G. Archie Stockwell. An Intere.tlng and valu
able paper on the di •• emlnatlon of the A.iatiC Cholera. 
showing' what does and what does not spread the dis .. 
ellse. Contained in 8CIEN'fIl'IC AMERICAN' S'lTPPLE_ 
MENT. No. �8. Price 10 cent.. '1'0 be had· at this 
office and from all newsdealers. 

23 M aiden Lane, New York. Parsons Horological Institute. 

S Cie���!:. .. �O�!.9.:��.' ogue � �!,�:��!,! ���e 
In��o��� oC�'��';,"�,��nJ���iJ'i'&��:�t��bfe':ft��· WWl

u
g� PARSONS, IDE & co. 

mailed tree to any address Oil applicatton . . 
III UNN & CII •• Publisbers 8cientiUc Americao, . 

affl Broadway. New Y9rk. 

Boiler Coverings, Mlllboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE Llsr AND SAMPLES SENT FREB. . 
H •. W. JOHn Mfa. CO •• 87 Malden Lane, N.V. 

w- Oircular free. 
302 _Bradley Ave., PEORIA, _IL_L_. __ 

'GENTS WANTED tOR FINE TOOLS IN EYERYSHOP 
J4 CAT���R (;.H.BESLY & ()O: 'AND_NeY. CHICA�O, ILL.U.S.A.-

l SEPTEMBER 23, 1893. . . 

Th� Amui�an ��ll TI1��h�n� ��m�'n� 
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 prod uce 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 stee� 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 fo), these several things in 
and of themsel"es. but for an electric tel
ephone in the <lonstruction 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 
Tel�raph 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. 

'I':a:: E 

pr-' ESTABLISHED 1S4�. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Year, Inclu(linll" Postage. 
WeeldY-�2 Nnm he l·. It Veal'. 

This widely "iI·clllated and .piendidly lllu.trated 
paper I. publl.hed weekly. Every numbel" contain • •  Ix
teen PBlres of useful information and a large number of 
ori/linal engravini?:s of new inventions and discoveries. 
repr •• entln" En"lneerlng Work •• Steam Machinery. 
New lnventions, Novelties in Mechanica, Manufactures, 

"IIIlPROVEMEN.T THE ORDEB 0.11' THlI AGlI." �. Cheml.try. Electricity Telelll"aphy. Pbotography. Archl
� teCture, Agriculture, Horticulture, Natural History. 

For rate • •  ee top of IIrst column of thl. page or 00-' . 
dreBS MUNN "" CO., Publishers, 

TheSniith Premier Typewriter 
Illmbodles the mo.t Progre •• lve Mechanical Principle •. 

All the E.sentlal Feature. Greatly Perfected. 

etc. Complete 118t of patents "ach WOOlr. 

� Tel'uls of �lIhIlCl'iptioll .-One copy of th� SCIEN ... 
'1'JJ!'Il' AMERICAN will be sp.nt for one 'IIettf-52 Dumbers� po.tage prepaid. to any .ub.criber In tile United State .. 

._ Canada. or Mexico. on receipt of .h,·.,e do11a.·. by the � publl.her.; .Ix montb •• ,1.50; tbree montb •• $1.00. 

361 Broadway. New York. 

SINTZ GAS ENGINE 00. 
GRAND RAPIDS. MIOB., 

u. S. A. 
Manufacturer. of the Sintz Sta
tional·y and lllnrine Gas and 
�,:s

r.!i
n
forH�"o�'t:8anl·IiT�� 

Llggting. ({un. with manufac
tured or natural ga.- Boat. and 
launcbe •. Price. wltbln the reach 
of all. flfnt���d

t�l; ;..ai::ngue . 

ASTRONOMY 
Poole Bros. Celestial Planisphere and 

Celestial Handbook just published. 
For descriptive circular address 

POOLE BROS., CHICAGO. ILL. 

THE MODERN MARINE BOILER.
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New York with a plea to inventive mind. for the pro
dnctlon of a type of bOiler which .hall do away with the nece •• lty of the pre.ent enormou.ly large and heavy 
shell., and pre.ent a lighter .ub.titute that will per
form .he dutle. of both envelope and heating surface 
conjointly. Contained In SCIENTIFIC AMERICAN SUP
PLEUENT. No. 8'10. Price 10 cents. To be had at thl. 
omce and from all newodeal8J'8. 

The McCONNELL 

REMOVE MICROBES 
-AND-

All Kinds of Disease Germs. 
Is a Filter ami Cooler Combined. 

The Ice as It melt. I. filtered. 
No other grRvltyfilter doe. thl •. 

The McConnell Filter CO. 
BUFFALO, N. Y .  

�,ATENTS! 
Wi���:�u���: oni.� scg .. =;:��� 

A�BRJCA.N, continue to examine improve .. 
mentll, and to act a. Solicitor. of Patent. 
for 1,Dventors. 

In thl. lIne of bn.ine •• they bave had fortv-JI'" v,nrS" 
U:P"'"lt'1tCe, and now have flneq!trlied .facilities for the 
preparation of Patent Drawing •• Specification •• and the 
oro.ecutlon of Application. for Patent. In the United 
States. Canada. and Foreign Countrie.. Me ••••. Muon 
'" Co. al.o attend to the preparation of Caveat •• Copy
ri!(hts for .BOOk •• Labels, Rel •• ue •• A •• I/mment., and 
Report. 00 Infringement. 01 Patent.. All bu.iness in
trusted to them I. done with .peclal care and prompt
ness. on very reasonable terms. 

A pamphlet .ent free of charj!e on application. con
taining full Information about Patent. and how to pr 0-
cure them· directions concerning Labels. COpyrijlht., IJesign.. Patent., Appeals. Rel •• ue.. Infringements, A •• igoment.. Rejected Case.. mnt. on the .ale or 
Patents, etc. 
We also send, fr�e of Cilll1'lJe� a Synopsis of Foreijilll Pa

tent Law.. .howlng the co.t and metbod of securlnj! 
Patent. in all the pnnclpal countries of the world. 

MUNN & CO., Solicitors of Patenta, 
361 lIroadway. New York. 

BRANCH OFFICBS.-Noe. 622 imd 6U F Str.!MIt. Pao clllO BulldiDg. neBr 7th Street, WuhllJllton. D. C. 

Perfeot and Permanent Alignment. 
Ea.le.t Running. and Nearly Silent. 

All type cleaned In Ten Second. without SOiling tbe Hand •. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
We have 20 branoh omce.1n the principal citle. thronghont the United State •• 'S.� 

(:lllh •• -t:!peclal rate. for .everal name •• and to Po.t 
� Master.. Write for particular •. 

ELECTRO MOTOR. SIMPLE. HOW TO 

::::'t�r d��I�': a:£���;;����o
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amateur. 10 malre a motor wnich ml"ht re driven Witb 
advan!age by .a c:�p.nt derived from a. battery. and 
wllictl would b.ive sulllelent power to operste a-toot 
lathe -or any macbine requiring not over one man pOwer. 
With llllgure.. Contaloj!d In :'CI"NTIFIC AMEIt.CAN 
SUPPL ... " NT. No.641. I'rice 10 cent •. To be had at 
this olllce and from all newsdealer •. 

OVER 
38,000 SOLD. 
OTTO GAS ENGINE 

"OTTO" 
GAS AND GASOLINB 

ENOINES. 
�to100h. p.  Can 
be used In cltle. or 
In countrylndepen
dent of gas works 
or gas machine .. 

N .. Boiler, 
N .. Danger, 

No Engineer. 
WORKS, PHILADELPHIA. 

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

WM. GRAVER TANK WORKS , 
(INCORPOItATED.1 

lanufadorers of IroD atd Steel 

STORAGE TANKS. 
OFI'ICE, 

3d Floor, Rookery Bldg. 

CHTCAGO, IT.I •• 

OIL WELL SUPPLY CO. �1 &; 92 WATER STREET, 
PITTSBURG, P A. 

Manufacturers of e

. 

verythlnll needed for 
. ARTESlAN WEllS . 

for el�.:.e���ii.:.�:rp� r����� Te.t. 
Drilling Tool •• etc. l/lltstmled 
cat�:iJ;::"

81:
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Delaney's Metallic Gaskets 
�............. and Flanges make everla.ting 

oojolnt.. Delaney's Ex
pansion l·nc.-killirs for 
steam, water and 8ID.monia 
are be.t and cheape.t. 
H. J. J)elnney &-; Co., 
'I'hlrd "" Fowler !'its. 

lUlhvaukee, Wis. 

LIQ'IDFUELFOR STEAM MAKING. 
-By �'. R. Hutton. A paper pointing out the advan-
}tJ::�

Of 
�ri�l:�:re�
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MENT. No. S96. PrIce 10 cent.. To be bad at this 
om�.and frow all newsdealers, 

ELECTRICAL * MIRIIIG * MACHIRERY 
Our exhibit In Electricity Bulldin" I. the only comprehen.lve exhibit of Electrical Mining Apparatu. at the 

WORLD'S FAIR. The advhnta"e ••• impllclty. and convenience of our .y.tem of Tran.ml •• lon of 
Power .by Electricity in conjunction wit. h our Mining, Quarrying. and Excavating Apparatu. are 

practlcallf detl)opstrated. . . pr Write for our World'. Fair FOlrier. 
GElS1E�.A.:L. Ex..EOT�ZO OC>n.tJ:F.A.�Y". 

DISTRICT OFFICES: I 16 FIrat street ...• ...•••••••.••••••.. San Francl.co,.Cal. 
"' Broad Street ................... ........... New York. 620 Atlantic Avenne ..... . . ••••..... .... . .  Bo.ton. Ma ••. 
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Bquitable Bnlldlng .•.•..•• ..•............... Atlanta,Ga. lll8If F street. N. W •. . . . . . .. . . . . . . . . .  Wa.hlngton. D. C. 
An bn.lne •• ont.lde the U. S. tranl!&cted b)' Thom80n-HolJaton International Biectrlc Co. 44 Broad St. New York 

© 1893 SCIENTIFIC AMERICAN. INC. 

The .afe.t way to remit i. DY Po.tal Order. Draft. or 
Expre •• Money Order. Money carefully placed In.ide 
of envelopes. secu .rely sealed. and correctly addressed, 
seldom goe. a.traY.but I. at the ."nder'. rl.k. Addre •• 
all letter. and make all order •• draft •• etc .• payable to 

lUUNN ""·CO •• ·3lil IJ , ·on ihvity, New Vo,·I,. 

THE 

Jdtnttttt �mtdtau luppltmrnt 
Tbl. I. a .eparate and dl.tinct publication from '1'HE 

SCIENTIFIC AMl!;RICAN, but I. uniform ther!'wltbJI) .l��. 
every n.mber containing sixteen large P8Jles full of en .. 
gravlDjl8, many of whicb are taken from foreign papers 
and accompanied with tran.lated de.criptlon •. · '.rHE 
SCTENTIFIC AMERICAN SUPPLEMENT I. publl.hed week
ly. and Include. a very wide ran"e of content.. It pre
.ent. the mo.t recent paper. by eminent writerS In all 
the principal department. of Science and the U.eful 
Arts. embracln" BJolo"y. GeolOJl"1. Mineralogy. Natural 
History. Geolll"apby. Arcbreolo"y. A.tronomy Cbem' .... 
tl'y, EUectrtcity. Light, Heat, Mechanical En/lineering, 
Steam and Railway En"lneerlng. Mining. Ship Building. 
Marine Engineering. Photo"raphy. Technology, Manu
facturln" Indu.trle •• Sanitary Engineering. Agriculture. 
Horticulture. Dome.tlc Economy. Blo"raphy. Medicine. 
etc. A va.t amount of fre.h and valuable InforIDation 
obtainable In no otber public8tion. 

'i'he most tlJ1'pm'(rlllt 1�11t]i1,eed"(J Trm'l(5t, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and de.crlbed In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United SLate •• 
canooa, and l\IjD:lco. ,->.00 a year; or one copy of tbe 
SCIENTIFIC AM ERICAN and one copy of obe SUPPLE
MENT. both mailed for one year to one addr� •• for '7.00. 
Single cople •• 10 cent •. Addre •• and remit by po.tal order. 
express money order, or check, 

llllJNN "" CO .. 31H Broadway, New YOI·k. 
�uildiun �dititnt. 

THE SCIENTIFIC AMERICAN ARCHIT ECTS' ANn 
BUILDERS' EDITION i. I •• ued monthly. ,2.50 a year. 
81nllie cople •• 25 cent.. Tbirty-two large quarto page •• 
forming a Large and splendid Magazine of Architecture, 
richly adorned with eleQmit 11lares in coio'tS, and witb 
other fine enlll"Bvln".; Illu.trating the mo.t Intere.tlng 
example. of modem architectural con.trnctiOn aa4 
allied .ubject •. 

A speCial feature is the preseDtation in each number 
of a variety of the late.t and be.t plan. for private re.l
dences. city and country including those of very mod
erate cost 88 well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
De.crlption •• Location •• Estimated Co.t. etc. 

The ele/lance and cheapness of this magnificent work 
have won for it the Lnr:.re�t Cit'cnlntioll of any 
Architectural publication In the world. Sold by all new.
dealer.. $2.50 a year. Remit to 

iUUNN &: CO .. l'nbll.bers, 
361 B,·oadway, New York. 
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