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OR DINARY RATES. 

Inside Page. each insel'tion, - ':a centM n line 
Hnch. Pnlle. each iUSel'(ion. - - $1.00 n line 

rr For S01ne classes of Adl1erUsernents, Special and 
Higher rates are requi.red. 

'f1he atove are charges per agate line-about eight 
words per line. This notice shows tue width of the line, 
and is set in aga te 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 ']'hursday 
morning to appear in the following week's issue. 
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• DOUCLAS 
HOE IS THE BEST. 

F1T FOR A KING. 
5. CORDOVAN'. 

FRENCH&ENAMELLED CALF. 
FINE CALF&KANGAROIl 
POLlCE,3 SOLES. 

..... P.9$Z. WORKINGMENS 
1'� • EXTRA FINE' • 
$2. $1.7� BOYS'SCHOOLSHOE:i. 

Over One Million People wear the 

W.1. Douglas $3 & $4 Shoes 
All our shoes are equally satisfactory 
They give the best value for the m o ney. 
They equal custom Shoes in style and fit. 
Their wearing qualities are u nsurpassed. 
The prices are uniform,··.stamped on sole. 
From $1 to $3 saved over other makes. 

If your dealer cannot supply you we can. 

OVER 45,000 SOLD. 

"OTTO" 
CAS AND CASOLINE 

ENCINES. 
J1 t·o 100 h .p .  Can b e used in 

cities or in country inde
pendent of gas works 

or gas machines. 
No Bo iJel', No Danger, 

� 0 Ellgilleel'. 

$ citutific �tutticau. 
Bundy # 
Steam 

ARE You SAVING ONE DOLLAR A DAY 
By USING A BUNDY RETURN STEAM TRAP? IF NOT, WHY NOT? 

Trap. ' �r�,��s.�:,�;,.!RE! A. A. GRIFFING IRON CO., New York. 

BHANt'HES: 
111 Madison St., Chicago. 7C8 Locust St., St. Louis. 

Drawing llaterials 
E:sser's Patent Pivot Joint Compasses, the acme of 

perfecTion, superior to all other pivot joints. Handsome 
twelve page pamphlet" How to Select Drawing Instru
ments," sent free on application. 

NICKEL 
AND 

ELECTRO·PLATING 
Apparatus and Material. 

THE 
Hanson & VanWinkle 00. 

S.o,,'u,'). l" • •  J • 
St LIBERTY ST., N. Y. 

' H ' I I 
. 

35&37 S. CASAl. ST., Parson s orologlca nstltute. 'lIl('Ar.U. 

Scientific B� Catalogue �cbool for matcbmaker� 
- ENGRAVERS AND JEWELERS. 

ltECEN'l'LY PlJBI.ISIIEIJ. 

Our New Catalogue containing over 100 pages, includ
ing works on more than fifty different :mlJjccts. Will 
be mailed free to any address on nppliCation. 
lUUNN &:; (JO., Publishers SCIENTH'IC AMERICAN, 

361 ll.·ond\1'R)', � on' \'ul"lI;:. 

'l'HE Motor of 19'h Century 
#' • ...--.., Uses Gasoline Direct from Tank 

:Manufactured and Natural Gas 
You would be surprised at the 
Nnmber of Different Pll1'poses. �'I:i=:;;:::�� inalmost evel'Y state of tlle Un'ton 

r its Po,ver is Applied 10. 
Printed matter, containing 

testimonials. by addressing 
��==="',F�=� Chal'tel' Gas Eugille Co. 

E'�/�::I�'IT1.���:"":TY. P. O. Box 148. �t�l'lill2", III. 

ICE"T5WANTED FoR. FINE TOOLS INEV£l!YSIlOP I'" c�T:�6�J�R U.H.BESLY & �O: 
AND AGENCY. CHICAGO,ILL.U.S.A.-

IrF Send jor Catalogue and References. 

PARSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue , PEORIA, ILL. 

STARRETT'S IMPROVED BEVELS ."���"=6-�-���I Blade and stock slotted through 
� 

r :d1us\���fs
h

thi��n�%itt;b�� 
tained with a common bevel. 

lllm:'(/, � Clamping screw head not shown 
(hta- • Let into a rabbet flusb with the 
lngue 'Y I surface of stock which will lie 
Free. I flat on work. Made in tbree 

sizeS. 6 incb, $1.25, 9 incb, $1.50, 12 inch, $1.75. 

The L. S. Starrett Co, w.a8.
u!��YK���k���Jl��: 

DEAFNESS 

ENG I N E S, rn'di���nd�h1�J:,cS��4 est�'?t� 1 j ;'lJ�;;:' 
"M achinery & Supplies." W. P. Davis, Rochester, N. Y. 

EM E R Y • �fu;:�� a��e�:ind��sTt
d§�p�� 

Quick process and large stock, When in a hurry, 
huyof THE TANl'l'E {:() .• NEW YORK CITY. 

CINCINNATI. and STROUDSBURG, PA. 

Camera, 
21 oz. 

THE BULLET. 
A roll film camera that hits the mark every time. 

It's a repealer too; shoots 12 times and can be 

Reloaded in Daylight. 
The Bullet is fitted with our new automatic 

shutter. One button does it all-sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. 

An Ill ustrated Manual, free with every instru· 
ment, explains its operation and tells how to finish 
the pictures- but H we do the rest" when you prefer. 

EASTMAN KODAK CO. 
Camera 'Catalogue Free. Rochester, N. Y. 

SAFETY THRUST COLLARS 
"'01.111 ;\NII .'1'1.1'1'. 

Of chW'3Ct.er and at price to. uit.,.,,·� � ........... ,
tbe most crltlcnl buy�r. lJ "Iers ...... ·.,� ,-""'-
in shafting wi II consult. their 
intere�t.8 In wrlUn", tor Price 
LIst and Discounts. 

'l'D}:! GOUV-BR...:>O;.EUR MACllINl:: CO., Gouverneur. N. 'Yo 

· � THE a -

II1r ESTABLI SHED 1�4a. 

The Otto Gas EngineWks.,lncorp'd, Philadelphia SOMETHING NEW! 

lind II EAD N OI!,;ES relieved by using 
\Vilson'� (jomlllOll �ense Ear Ih'uJtl8 
New scientific invention, entirely different 
in construcdon from all other devices. As
sist tbe deaf when all otber devices fail, 
aud where medical skill bas given no relief. 
11beyare sa fe, com fortable. ana invisib.lej 
have no wireor string attachment. \\ rIte 
for pampblet. rr ][ention this paper. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including P ostage. 

WeekIY··52 N umbers a Ye ar. 

CONCRETE CONSTRUCTION. - A 
paper by Ernest L. Ransome, treating of tbe practical 
application or concrete to false work; with notes on 
materials. tools. labor. etc. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 984. Price 10 cents. 
'1'0 be had at this office and from all newsdealers. 

AGENTS WANTED 
to sell the Best Cooking 
K�ttle in tlte WOJ' ld. No 

scalded or burned hands. 
� are made of �teel and 

Granite lined, and adapted for 
general use. Covers and Steam
ers and fire-proof Stove Mats 
included. Every piece warrantad. -� (3J ... Hnl'tD jT.c� lHHl. tt;;T'r't
tory secured. Address 

A. W. OBERMANN. 
55 S. 5th Avenue, N. Y. CITY. 

BUY 
TELEPHONES 
'l'hnt nrc J{ood-not " cheap Ihing!iii." Tbe differ
ence in cost is little. vVe guarantee our apparatus and 
guarantee our customers against loss by patent sutts. 
Our guarantee and instruments are 11('1.� II (;(,(, ll. 

WES'l'ERN 'l'ELEPHONE CONS'l'RUC'l'[ON CO., 
440 l\lonadnock Block, CHICAGO. 

Largest Manufacturers of Telephones in tluJ United States ''''I '�;ADJU STABLE HOLDERS 
\ ;' v: I NCANDESCtt4'-rRLII:MPS. .• ' I O.C.WH ITE GO. WORCESTER, 

.... ,�, � S[ND rOR CIRCULARS. MASS. 

The 
American 

,�--.----., 

Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569, granted 
to Emile Berliner 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 Tele· 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro
phone transmitters and of 
carbon tciephones. 

Durable-Easily Applied. 
This roofing is manufactured 

from natural 'rrinidad asphalt 
materiab, and will not dry up 
and become brittle under ex
posure to the weather as coal
tar roofin�s do. � Send for 

free sample ofroof12 yetPrsoW. 
with ci-rcular ana pTice list to 

AllREl" CHElIICAL 
& ill Fe;. (cO . . S5 F II lton �tl'eet, 

New Yorl., U. S. A. 

MESSRS. MUNN & CO., Solicitors 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free. 
whether an invention probably. i s  
j!atentable by writing to Munn & Co. 
Communications strictly confiden
tial. A handbook of patents and 
bow to obtain tuem sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scienii,li<.: A'mo',. 
�l��anfI�ifll��l;�t<!:g, fu�et�� l���::t 
circulation of any scientific work. 13 a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 

IlETALnnd WOOD TOOLS WORilRS' -
FOOT P WER SCROLL SAWS, !tIOlt'1'ISERS, 
c}����1R}��''WSE��d MACHINERY. 

Wecarryin Stock all the 
LEA DIN C ��'::':bl��;�er 
:lfE VERY LOW PRICES! 

Send 4: cents for large IUus. Catalug. 
THE WILKINSON CO., 

83 Randolph St., Chicago. 

SCIENTIFIC AMEIUCAN SUPPLE-
�1\�:;t�C:A;nBute��i�E�aikca�u�:1ra�falb�1�C��C�

I��i 
10 cents. Also to be had of new sdealer8 iG all parts of 
tbe country. 

J
The Electric Candle 
for Magic Lanterns. Absolutely the newest 
and least expensive device for sCientific or 
popular projection by electricity. iT Send JOT special ci'rc1t1ar. 

1010 c:,�.t��t�� f.1�il;;33�f,���.t'i?!'S. A. 

Drum III )JOJll.:()fI. 
WILSON EAR DRUM MFG. CO., 

LOUISVILI,E, Ky. 

TOWERS AND TANKS 
PATEN'I' SIWTI ONAL 

ALL IRON TOWERS 
of 4 and 1 � COhUllUS, fo.' 

Wat.er \Vorks, Cities. Towns and Manu
factories. 

PLAlN ALL woon TOWERS. 
EI.EVA'l'ED TANKS 

fOr Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel f.ranks. 1(�'ll'I*"-j!\ 
LOllil!iinna Ited (�yp.·ess Wood 

'J1auh.M a !"io})eCilllty. 

W. E. CALDWELL CO. 
LOUISVILLE. KY., lJ. S. A. 

ARTESIAN WELLS-BY PROF. E. 
G. Smith. A paper un artesian wells as a source of 
water su PJ) 1 y. Essential geological con diUons of arte
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTlfi'IC AMERICAN SUp
PLICl'\JI:GNT. No. !J43. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

OIL WELL SUPPLY GO. 
l\Janutacturers of everything needed for 

ARTESIAN WELLS 
for either Gas, Oil, 'Yater,or Mllleral Test.s, 

Boilel'M, Engines, Pipe, Cordage, Drilling 
'roolM,etc. iliwld Cllll1ifJf)Hf, pTla It�U;, 

III/d dt;;COHllr sheets on reQuesr. 

tn' ...... LLI,,"""'l'itbbllrg, (hi ('it}' and Bradford, Pa. 
Also. H� CNtluodt St., New lork. 

ICE·BOATS-THEIR CONSTRLCTION 
and 'lanagement. With working drawings, details. and 
directions in full. Four engraVings, shOWing mode of 
constructiull. Views oJthe two fastest ice-sailing bouts 
llsed nI1 The � lldson river In wint.er. By H. A.HorMAli. ,\1.1G. Contallled in SC]ENTn'lC AMEl-UCAN SUPPlkl'.:'UE7'o."I', 1. {rhe same nnmber ah;/\ contains the rules and 
reguiatlulls tor the formation of ice-boat clubs, the sail
ing and management of ice-boats. Price 10 cents. 

,KAN E'S ENGINE ElEGTRO VAPOR , S 
HOATS •

•
. , �  

oo� JUD&E OUR PRODU(TlON 8Y � � -SIZE Of AD. SEND STAMPS FOR (ATAlOGUE. 

. 

� THOS.KANE & CO. CHICAGO. 

"THE STANDARD" 
Ta .. ; O�LY 

DRIP LESS STRAINER 
io the \'Vorili. 

li��.
dr:ifo�r��ilo

t�P: 
spout. No falling Off. 
Beautif'ynickel plated. 
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Standard Strainer 

TJlis widely ch'culated and splendidly illustrated 
paper is published weekly. Every number contains six. 
teen pages of useful information and a large number 01 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam MachinerY, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electri�ity.Telegrapby, Pbotography, Archi. 
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of Patents each week. 

Terlll� of SlIhlOiiCI'iptioll.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada,Qr Mexico,on .receipt of fl�lHee Do llal's by 
the publish-ers; six months, �1.50; tbree months, $1.00. 

Clubs.-Special rates for several names, and to Post
masters. Write for particulars. 

'I'he safest way to remit is by 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 aU orders. drafts, etc., payable to 

ltlUl'iN &; CO .. 361 Broadway, New York. 

--�--
a a THE e e 

Jtieutitit �medtaU Jupplemtnt 
'l.1his is a separate and distinct publication from THE 

SCIENTlFIC AMERICAN, but is uniform tbeTewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presec.ts the most recent papers by eminent writers in 
al1 the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archreology, Astronomy, Chemis
try, Electricity, Light, Heat, Mecbanical Engineering, 
Steam and Railway Enllineering Mining, ship Building, 
l\-larine 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 impoytant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPIJEMENT, for the United States. 
Canada, and Mexico, $3.00 a year; or one copy of tbe 
SCIENTlFIC 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 posta; 
order, express money order, or cbeck, 

lUU N N  & CO., 361 Broadway, New York. 

---<®).---

�niltliug �tlithnl. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION is issued montbly. $2 50 a year. 
Single copies, 25 cents. Thirty�two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
exampl es of modern Arcbitectural Construction and 
allied subjects. 

A special feature is tbe presentation in each number 
of a variety of tbe latest and best plans for private resi
dence�. city and country, including tbose of very mod
erate cost as well as the more expensive. Drawings in 
perspective 10ld in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lal'flest Circulation of any 
Architectural publication in the world. Sold by aH 
newsdealers. $2.50 a year. Remit to 

ll1UNN & CO., Publisllers, 

361 BI'oadway, New York. Maher & Grosh, 
PRINTING INKS. 40 A Street, The SCIENTlFIC AMERICAN is printed with CHAS, 

Toledo, Oh io. �t�:':lIh��J!��a�':d �?A����: ����1�:.i'e� ke����� 
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