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J.V£i)veriisements. 
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ORDINARY RATES. 

Jntrjide Page, each inSel"tion, - 'ii cents a line 
nRck l·age. each insel'lion, - - $1.00 a line 
IT For snme C!rtsses oj Ad1J€t'tisements. Special and 

l-lialler rates moe nqttired. 
'l'be above are charges per agate line-about eight 

words per Ene. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1890; oct. 20,1891. 

Is stltl'er and stronger than a common bolt. The fiuted 
shank prevents the bolt from turning 

in the rim and tire. 

COLD { llIACHINE SeREWS 
STOVE Bour", 
LOCK (:AP �CREWS 

FORGED SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 
PROVIDENCE, R. I. 

WATER MOTOR, $5. 
BOLCIANO'S LITTLE CIANT 

WILL RUN YOUR 
SEWING MACHINE 

a� t����r tv��f��n�������Y' 
J:.ro Plumbing Requirfd.. 

Delivered jree on receipt of p1'i,ce. 
For Printing Presses, Lathes, 

1.1 Grindstones, Coffee Mills, Ice 
mas Gardens, Washing M��1��e��1��r�2.���rc��ri«j: 

THE BOLCIANO WATER MOTOR CO. 
414 Water Street, Baltimore, Md. 

Saskatchewan 
Buffalo Robes 

They are the warm�Bt . handsomest, and most dura­
ble Sleigh Robes made, practically unwearoutable. 
Not expensive, and insure solid comfort to people ex .. 
posed to cold weather. "Buffalo Bill" says they area 
�g�ct l�:Si��utte

fDJa;�:tc��w��d B�rtal�r����a!¥ 
your dealer's. or if not in stock. send for illustrated 
hook to AillERICAN BUFFALO ROBE eo., 
3 Howell Street, Buffalo, N. Y. 
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RAZOR. '2.00.STROPPING MACHINEIkSTRDP $1.75. 
BOTHINON£80X $3.75BYMAIL FREE '?-���---' 

E.LOTHAR SCHMITZ.--\O"<..�� 
92 & 94 READE ST. NEW YORK. 

Motor of 19th Oentury 
Can be used anllplace.to do anu 
"vor};, and by anll nne. No Boil­
er! No Fire! No Steam! No 
:;:�r

er! .r �e�:e��r: �afe
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for aU places and purposes. Cost 
oj operation about one cent (In 
hbur tn each indicated nO"rse P01{J_ ��-==�=-==:S=3 er. For Circulars, etc .. address 

Beo""... R""'::'n.rn CHIIRTER GAS EN GINE CO. 
Sl»PL1C1T"!. S-U'ETY. ' P. O. Box 148. Sterlin2. III. 

ASTRONOMY 
Poole Bros. Celestial Planisphere and 

Celestial Handbook just published. 
For descriptive circular address 

POOLE BROS., CHICAGO. ILL. 

CAN I OBTAIlIi A PATENT? For a 
NIOIDPt answer and an honest opinion, write to 
ex�e�nc� g'lbe ����v�:s����r�fl:J;J��:� 
tiOllS strictly confidential. A Ha ndbook of In­
formation concerning Patents and how to ob­
tain them sent free. Also a catalogue of mechan­
ical and scientific books sent free. 

Patents taken through Munn & Co. receive 
���i�r�O����h\h:'��1;�����e 1��e;��:tri�rlh� 
out cost to the inventor. This svlendid paper, 
l:��:�t 

w=�a�Ig�a�il���U:J[e�:i'1ic
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world. $3 a year. SpeCimen copies sent free. 
Buildin� Edition, monthly, $2.50 a year. Single 

copies, 2.) cents. Every number contains beau-
t���e��ttSli �Ya�����ab'Ihd

g ���M>lis
afg:h�� �t� 

h·\.W3Ef.r M�'l�
s:iur�i���r�1ft B��'Y�; AY. 

I tieutifit jmeritlu. 

ARC * & * IIfCAIfDESCEIfT * LIGHTIIfG 
ARC LAMPS, INCANDESCENT LAMPS, ALL LIGHTING SUPPI,IES. 

Miniatnre Lamps for Decorative Purposes. Highest Awards at the World's Fair. 

G-El-"TE�.A.1d E1.ECTFl.:J:C CO�FA.l-"T'V'. 
PRINOlP AL SALES OFFICES. 

« Broad Street ................................ New York. I 620 Atlantic Avenue ....................... Boston, Mass. 
173 and 175 Adams Street ................... ()hicago. IlL f>09 Arch Street ......................... Philadelphia, Pa. 
�lfth and Race Streets .... ............... Cincinnati, o. 0 �0l-�07 Siblel Street .... ............. ... St. Paul, Minn. 
m���:"':,¥�ing ... ::::.:.:: .... :: ·.:s,jjiFrti�:'�;&t I lFasJ'n{;,tlfe"nipfe.:::::::: ::::::: ::::::: ��S���!��;.,

D
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All business outside the U. S. transacted by Thomson-Houston International Electric Co. « Broad St. New Yorl< 

PATERT FOR SALE. 
The Aeberly Cattle Stall Device for the enhancement 

of comfort and cleanliness of milk cattle. Is Simple, 
durable, and can easily be adjusted to almost any crib. 
TheU. S., Great Britain and Canada letters patent for 
sale. M. SCHEMBRI , 396 Van Buren St., St. Paul, Minn. 

KDDAKS $6.00 
TO 

$100.00 

Eastman Kodak Company, 

l DECEMBER 16, 1893. 

ENGINES BOILERS & MACHIN.: TOO LS. 
, Complete outfits furnished. Sendjorpri­

oe. and Catalogue "B." W. P. DAVIS, Rochester. N. Y 

INVENTORS I Don't order goods or get a 
model made until you write 

• us. We can help you. 
H. H. Franklin Mfg. Co •• Onondaga St" Syracuse, N. Y. 

Th� Am�ri�an B�U T�b�h�n� ��m�any 
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 t.elephone 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 st,eel, 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 I Send/or t 

1 Catalogue. \ Rochester, N. Y. ______ �___ __ ________ claim is not for these several things in 

'GENTS WANTED fOR FINE TOOLS IN EV£RYS\!Op 

� CU:g��R (;.H.BESLY &. {;O: 
SCIENTIFW AMERICAN SUPPLE-' and of t�('mselves, but �or an ele

.ctric tel­

MEN'l'. An� desired back number of the �CJENTIFIC ephone III the constructIOn of whICh these 

tl'���l�.
A�\l8g��J

b';,M�aiJT
o'i'�e��d��1e�! ;r�lJ:lf�;�:g� things or any of them are used." 

'AND AGENCY. CHICAGO,ILI..U.S.A.- the country. This Company also owns Letters Pa--------
tent No. 463,569, granted to Emile Ber­

THE MOST POPULAR SCIENTIFIC PAPER IN THE WORLD 
EST.A.BLIS:HED �a45. 

Circulation Larger than all Papers of its Class Combined. 

Only S3.00 a Year, including Postage to United s.tates, Canada and Mexi co. 84.00 a Year, 
including Po"tage to all countriesin the Postal Union. 

Thl. 1& a Weekly Publlcatlon, and each number is 
splendidly illustrated. It contains sixteen pages of reading 
matter on new inventions and discoveries, and all the latest 
information on En�ineering, Mechanics, Applied Science, 
Astronomy, ElectrICity, Naval Architecture, Chemistry, 
Manufactures, Photography, Telephony and Phonography, 
Natural History, and, in fact, all subjects of industrial and 
scientific interest. Each issue contains a full list of inven· 
tions for which patents have been granted by the United 
States each week, giving the name of the inventor. The 
Notes and Queries department, with its full answers to 
various questions in mechanics and general science, will 
R.lone repay the reader for a full Year's subscription . 

The Sclentlftc American covers a broad field, and 
should satisfy all those who have any thirst for information 
or who have any desire to be familiar with the current 
scientific events and the industrial progress ot the country. 
Each issue is embellished with the best class ot wood engrav .. 

ings, and such subjects a,s admit of it are fully Hlustrated. 
Although many of the subjects treated of are technical in 
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the best guarantee of its value and its popularity. 
One copy of THE SCIENTIFIC AMERICAN and one copy ot 

THE SCIENTIFIC AMERICAN SUPPLEMENT (�ee prospectus be­
low) wll.l be sent �or one year, postage prepaid, to any sub-��r�����n l��I���

t
�� t���:hIfs����1 

or Mexico, on receipt 

The "afest way to remit is by Post�J Order, Draft or 
Postal Note. Money carefully placed inside of envelopes, 
secu.re�y sealed and correctly addressed, seldom goes astray, 
but It IS at the sender's risk. Address all l etters and make 
all orders, drafts, etc., payable to 

JlUNN & CO •• 861 Bro8dw8.:r. New York. 

SCIENTIFIC AMERICAN SUPPLEMENT. 
$5.00 A YEAR, INCLUDING POSTAGE. 

Tbilis B dlstlnet )Ja)Jel" from THE SCIENTIFIC AMERICAN, 
but it is uniform in size with it, every number containing 16 
octa vo pages . THE SCIENTIFIC AMERICAN SUPPLEMENT em­
braces a very wide range of contents, covering the most 
recent and valuable contributions in Science, Mechanics, 
Architecture, and Engineering, from every part of the 
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or completed, both at home and abroad. It presents the 
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to engineers in every department of industry, civil, mechani­
cal, electrical, etc. 

Tran81BtJoDS from French, German and other forei¥n 
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of magnitude, projected, progreSSing, and completed, at 
home and in all countries abroad. 

The m08t Im)Jortant. papers read at Scientific Con­
ventions, by the best and most profound thinkers, will be 
found in THE SCIENTIFIC AMERICAN SUPPLEMENT. This 
paper, when 

l
feserved and bound. forms a most useful en-
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chanical Engineering. This paper contains no advertise-
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found of great service to sucb as are informing themselves 
or making a study of any special subject in any depart­
ment of science or mechanism. 

Price-$:5 a year, in advance; or one copy ot THE 
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R:ni{1� �o;jl �7DraacTr:: in advance to the publishers. 

MUNN & CO., 
Publishers Scientific American, 

361 Broadway, New York. 

To Forelen Subl!wrlberM.-Under the facilities of the 
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Great Britain, India, Australia, and al other British Colo­
nies; to France, Austria, Belgium, Germany, Russia, and 
all other European States: Japan, Brazil, and all States of 
Central and South America, Terms, when sent to foreign 
§��:;���c �����

n
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TIFIC AMERICAN and SUPPLEMENT for one year. This includes 
postage, which we pay. Remit by postal or express money 
order, or draft to order of 

MUNN /I; CO., 361 Broadway, New York. 

SCIENTIFIC AMERICAN 

liner, N ovem ber 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. ---

"OTTO" 
GAS A�] GASOLINE 

ENCINES. 
�t0100h. p. Can 

be used in cities or 
in country indepen· 

dent of gas works 
or gas machines. 

No Boiler, 
OVER No Danger, 
30,000 SOLD . No Engineer. 

OTTO GAS ENGINE WORKS, PHILADELPHIA, 

Scientific B� Catalogue 
RECENTl,Y PUBLISHED. 

Our new cataloJZue containioll uver lUll pages, includ­
lnll works on more than fifty ditrerent subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., PUblishers 8cientiHc American, 
361 BroadwDY. New York. 

�parsons Horological InstituJe. 

earn the Watch Trade 
Engraving and Jewelry Work. 

PARSONS, I DE & CO, � Circular free. 

302 Bradley Ave., PEORIA, ILL 

RIFE'S AUTOMATIC 
HYDRAULIC ENGINE OR RAM 

SUPPLYING WATER FOR 
i ����!:1��J ��:� �rtl�S'���[�:�;f���j 

Residences, Stock Yards, etc. Automatic, 
EffiCient, DuralJ1f. {ma 
lru:r:pensi'lJe. Send for 
�:�]llFtis1��f1�g::�iice 

in Sci. Am., p. 5, July 5, '90. 
THE 

ARCHITECTS AND BUILDERS E D I T I 0 N • 

RU·e'. lIydrnulic EngIne 
________ ___ !II_f" _" Co., Uonnoket Va. 

$2.50 A YEAR, SINCLE COPIES, 25 CENTS, 

This is a Special Edition of THE SCIENTIFIC AMERI­
CAN, issued monthly-on the first day of the month. 
Each number contains about forty large quarto pages, 
equal io about two hundred ordinary book pages) form-
�f.cf.f:i�lc:���" �iJ�IJe

a���n:Sl��� e�:::rz��s ?! 
colors and with fine engravings; illustrating the most 
interesting examples of modern Architectural Construc­
tion and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost. as well as the more expensive. Drawings 
in perspective and in color are e:iven, together with 
Plans, SpeCifications, Costs, and Details. 

t:t�i:feJI��il����l��f;�;���f�g :� 1f��Y8�����Vi,�� 
AMERICAN. Thousands of dwellings and other bui1d­
ings have been erected on the various plans we have 
issued during the past few years. 

Arcbitects. Builders, and Owners will flnd this work 
valuable in furnishing fresh and useful suggestions. 

I 
All who contemplate building or improving homes. or 
erecting structures of any kind, ha.ve before them in 
this work 811 almost endless sf,rie,"1 Qf the /.fl.tf'St and bf'."It 
example., from which to make selections, thus saving 
time and money. 

Many other subjects. including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorat�, Layin/it Out 
�!n<Jf�;;'lld6f 

eifan:f:���:::,at:�o:n�e��t:iV
i� C��� 1 

given, in which the most reliable and approved building 
Materials, Goods, Machines, Tools, and Appliances are 
described and illustrated, with addresses of the 
makers, etc. 

of��1s���ke&a�����s��f�E�r:� I�!!��s;bl:g�t�i'�� 
of any Architectural publication in the world. 

Bound Vol ume", of the whole work, from beginning 
in 1886 to close of 18� may now be obtained at this 
office, or from Booksellers and Newsdealers. Price, 
bound in paper, $200 per volume. 'l'wo volumes per 
year. Forwarded to any address, 

Including all the separate diagrams and engravings of 
construction details, each vo lume presents not far from 
one thousand iJlustrationp� The reading matter covers 
a large variety of useful and excellent subjects, inter­
estinp: to every one. No architect, bullder, contractor, 
engineer, or householder can a1ford to be without this 
splendid work. It is full of useful information, and its 
illustrations have a permanent value for suggestion and 
reference. It never grows old or useless. 

MUNN & CO., Publi .. he .... , 
361 Broadway, New 'York, 

© 1893 SCIENTIFIC AMERICAN, INC 

HYPNOTISM' its Uses and Ahuses. The sel­
I ence easily aOlulred. mustrated 
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