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NO MAN CAN UNDERSTAND th� progreBB which 
bas been made in shoe manufacturing until he has 
worn a pair of the James Means $4 Shoes, and thus 
compared them with the shoes heretofore sold for 
twice the money. Ask your dealer for them. 

You cannot aWord to do without them. 

�!!!!WIiJAMES MEANS' 
$3���$4 

SHOES. 

Shoes from our celebrated factory are sold by the 
best retailers throughout the United States, and we 
"Will place them easily within your reach in any State 
or Territory if you will send us a postal card, men
tioning THE SClENTIFIc AMERICAN. 

JAMES MEANS & CO., 
41 IJinco1n twit., Boston,.Mas8. 

H. "W". JOHNS' 
�RS·BoEES�O·&< 

COVERINGS. 
J"Ol'�CeA, Hot-Air Pip.", eto. 

f'fIIHIOOF. 1I01l·COIiDUCTIIiG. 
'33% ofFuelSavud. 'lWiiioOO6i. 

All of the heat is carried to points desired and 
Dot wasted in cellars and fi ues. 

H. W. JOHNS 1Irl'F'G CO., 

- 87 MAIDEN LANE. NEW YORK. 

S AWlS ��t':.':m���::d�';,''t��SA W S 
A �1�"f�,",::fW:=fu,�i��i����A���� A 

AL GAS for heating and tempering Saw .. 
W����lt;�'lea�he::.: ��{:lih�P:1�

g
r3u"��W 

, prices. Address 
S EMERSON, "'!lIlTH &: CO. (Ud.), S Ben.ver Falls, Pa. 

ESTABLISHED HALF A CENTURY. 

UJJ.!JR!a 
J'·FIREa.BURGlAR � 
SA�E:S 

"'EN"�:J:N"S BR.C>S. V.A.LVES. 
THF. ENDORSEMENT OF FIRST-CLASS ENOINEF;RS AND MECHANICS THROUGBOUT THB COUNTRY has fnlly- de-monstrated these val'>es to possess the following advantaJZS8 over aU other valves now in use : 
1. A perfectly ti)(ht valve under any and aU presswres oj �teamt Gila, (If' ga8es� 
2. Sand or f.l,:rit of any kind will not injufA the seat . 
:,. ke them off to repair them. 
�: �rc ��llo�;1���i!:l�pi ft�{f��u��{mpeT"fect surface. 
In Valves aving ground or metal seats. !ilhould sand or grit get upon the seat, it is impossible to make them 

���¥n e��)��t�e�ert��d6��e 't��: J�!��g���\�� i:r��?fh�Y P���R��6f��ni�gs�r�g bri.::::1�1�; :(�Oe� �i����uf��S ::.!T;s Discs llsed in these valves are mN.llufactured under our IH80 pat�nt. and will stand any preswurt oj 8teanh O'Ust (JT acidB, 
JENKINS BROS., 71 John St., N. Y.: 1lJ5 Milk St .. Boston; 13 So. Fourth St., Phil&.; 54 Dearborn St •• Chicago. 

THE IRON AND C OAL DISTRICTS 
��

A
J����':i-;;tihi�tr��;\

n
.flft�l:i� �W':'S��t���m.� tained in SCIENTIFIC AMERICA.N SUPPLEMENT, No. �1I0. Price 10 cents. To be had at this office and from 

all newsdealers. 

CEO. MARBLE, 80le Manu
facturer of 1'OE ACMII: WKENtll. 

The best made, aU steel, and warranted. S sizell." 
28 to 32 South Canal Street, Chicago, !:!:.,.S. A. 

Mention this paper. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directioQ.S fOJr construction. Four 
engravings. Contained In SCIENTIFIC AlIIERICAN SuP. PLEMENT. li9. Price 10 cents. To be had at this Oftlce 
lind of all n6wadealer8.- -

RAILS FOR STREET RAILROADS.-
A paper by A. W. Wrl/t"ht, (J.E., discussing the compar. ative value of iron and .teel as materiul. forstreet rail· road rail.. Contained In SClF;NTIFlO AMERICAN Sf'P-

::Al�!�a'f;:'� :lr�ew��e�.oonts. To be had at this 

GA.S ENGINES. 

FOR SALE 

Best In prinCIple, workmanspip. and materlalll. 
An unequaled .mallMotor adapted to all uses. 
When the motor is not at workt itt! excense of running it ceases. 

����\:ea�lJlfI�'�a�'���r�an ��:er�e&nd'N�e!r:t:nl��:.raDce. 
These Engines are��17,;,¥&�a� tor country use. 

ECONOMIC GAS ENGINE COMPA.NY, 
Office and Salesrooms .-- a .. X>:JiIY'BT. Dr. Y. 

PATENT. B yThe AdamMonCo. l�atent Slde.men, Muncie, Ind. 
USED AND RECOMMENDED by MElSSONIER, KAUL

BACH. VON PILOTY, GAB. MAX, and the mostemi· 
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine uul ... 8tampedJ OHANN FABER. For sale 
by aUslationel1l and dealers in Artists' Materials. 

,Steam! Steam! 
QUEEN " CO., PHILADELPHIA, 

General Agents for the U. S. 

We build Automatic Engines from 2 to 200 H, P., 
equal to anything in market. 

.A. l..arge Lot or 2, 3 and 4·11. Engines 
With or without bQilers, low Cor cash. 

B. WQ PAYNE", SONS, 
Ell:niJ:a., N _ Y. 

(JANUARY 14. 1888. 
are _pre�ared t�) furnish the finest qtlal�ty of 

GH PUI'iCII�:S and DIE'" for MI':TAL for the manufacture of which we have un-e ciUties. Henry Disston & Sons, Incorporated. 
J bbmg Department. Front & Laurel Sts., Phila., Pa. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7tlf, 1876, No. 174,465, and January 30th, 
1877, No. 186,787, 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the con sequenceb 
thereof. and liable to suit tlwrefor. 

T 0 0 l S FOOT POWER 
• MACH INEIlY. 

Scroll Saws, Saw Blades�,Carving 
Tools. LR.thes, Formers. Mortiserst 
Planes. Bits, a nd all 'l'OO 1 ,8 used 
in House Building, in the Shop and 
Factory, or on the Farm. Send 4c. 
�':a��aJDE:tl���:����lar::d���d 
prices on Tools, etc. Donlft buy until you see our list and prices. 
J. WILKINSON CO. 
,..,. State Street, ChicaKo, III. 

OF THB 

$ dttdifit �mtticJu 
FOR lSSS. 

The Most Popular Seleutifie Paper iu the World. 
Only83.00 a Year, incllldina: PostaKe. Weekly. 

�� I'illrnb"rM n Yeal·. 
Tltls widely clrcllllue .. and splendidly Illustrated 

p&per Is published weekly. Every number contains six
teen pages of useful infonnation and a large number of 
t;lriginaJ engravings of new invent10ns and discoveries. 
representing Engineering Works, Steam Mncbinery 
New InYentions, Novelties in MechaniCS, Manufuctutes, 
(,hemistry, Klectricity Telegrapby. Photograpby, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 
A II Classes of UeaderM lind in the SCIENTIFIC 

AMERICAN a popUTar�., .... mtOr the best __ -'n· 
formatIon Df the day; and It 1& the aim of the publil!bers 
to preeeDt it in ftD: -&tka.cUve.t'or.m .. _ Ayoiding as much as 
possible abstruse terms. To every intell!gent millO, 
this journal &Ifo�ds a constant supply of instructIve 
reading. It Is promotive of knowledge and progress In 
every community where it circulu.tes. 

Te l'rns of Sub.cription.-One copy of the SCIEN. 
TIFIC A"ERICA N will be sent for O1Ieliear---.)2 numbers
postage prepaId, to any subSCriber In the United States 
or Canada, on receipt of three dol lin's by the pub
lishers; six months, $L50; three monthe, $1.00. 
C lub ... -One extra copy of tbe SCIENTIFIC AMERI

CAN will be supplied gratis tor eve", club oJ ftVes-UbBCJibeT8 
at 13.00 each; additional copIes at same proportionate 
rate. 

The s&fest way to remit Is by Postal Order, Draft,o� 
Express Money Order. Monoy carefully placed inside 
of envelopes, securely sealed, and correctlya<ldreased, 
se1<1om goes astray, but Is at the sender's risk. Ad
dress all letters /Uld make all orders, dra� etc� pay· 
able to 

�U'NN &; CO •• 

361 B roadway, New York. 
or:Ell: :J!J 

Scientific American Supplement. 
This Is a separate and distinct publication from 

TH. SCIENTIFIO AMERICAN, but is unUorm therewith 
in Bize, every· number containing sixteen large pages. 

IlAVE HI�JE�lJi,�avEMEN1S 
ttOT rOUND Itl &\lAKES I 

THE SCIENTIFIC AMERICAN SUPPLEMENT Is publisbed 
weekly, and includes a very wide rang-e of contents. It 

-...... --�------___________ presents the most recent papers by eminent writers in 

OTHER ··t IHATvJiLLWELL REPAY AN 
INVESTIGATION 
By,Tt\OSEo��I�E TO SEC\II�t 
THE BE.ST ·SAFE 

MARWNSAFE CD� 
NEW YORK, PHILADELPHIA, 

LONDON. ENOLAND. 

PATENTS. 
MESSRS. MUNN &; CO., in connection will the publi· 

oatlon of the SCIENTIFIC AMERICAN, condilue to examine improvements. and to act 8S Solicitors �f Patents tor Inventors. 
�!:n:�� ��-:'i!':.::

e
�1/��

a
�����:e 

preparatmn of Patent Drawings. Specitlcations, and the proseeu tion of Applications for P &tents in t.he United 
States. Canada., and Foreign Count ries. ·."e88rs Munn & 

�r ll����'��!:is�h:Jl:�:����:i���!ri:��'l{����� on InfrinR'etP-ents of Patents. All bUSiness int,rusted to 
them is done with special care and promptness, on very 
reasonable terms 
�n':t

m
IJIT!f��al!';:: ���ar.�'t.��s afJ'31���o ��: cure them; directions concerninjil' Labels, Copyrights, Designs, Patents, Appeals. Reissues, Infringements, As

al!<Dments, Rejected Cas88, Hints on the Sale of P .... 
_"',etc. 

We also send, .ff'U 01 CMflIO. a SynOPSIS of Foreign Pa. tent Laws, showinl/ the coot and method of seculin!< 
JllltaDts in all the principal countries of the "orld 

•• INN ... CO., Solicitor. of Paleo I., 
361 Broadway. New York. 

BRANCH OJrFlCBS.-No. 622 and 62f F Street, P .. 
.,... BttIl4'114. Dear 7tb Street, WaahiDif.OD, D. C. 

S"teaD1 En.g.t.n.es. 
Portable, Agricnltural, Stationary. 

ALBO 
Four-Driver Traction Engines 

Mannfactured by 
�<><>X>, or.AEUD� ... lIIl[O�.:m, 

Eaton, MadIson Co., N. Y. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers., Me

chaniCS, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post omce department 
permits the transmiBBion of books through the mail. 
at very small cost. A comprehensive catalogue of 
useful books by dilferent authors, on more than lifty 
dilIerent subjects, has recently been published for 
free circulation at tbe omce of this paper. Subjects 
classified with names of author. Persons desiring 

- a copy, have only to ask ior It, and It will be mailed 
to them. Address, 
MUNN &; CO., 361 nroadway, New York. 

RUBBER BELTING, PACKIKG, ROSE, 
AND ALL OTHER KINDS OF 

B.."OEJEJEB. CrOODS, 
-FOR-

MECHANICA.L aod MANUFACTURING PURPOSES. 

The Largest and Most Extensive Manufacturers in America • 

THE GUTTA· PERCHA AND RUBBER MFG. CO. 
Ne'" York, Chicago, San Franc1ICo, Toronto • 

© 1888 SCIENTIFIC AMERICAN, INC. 

all rhe prinCipal departments of Science and the 
, Useful Arts, embracing Biology, GeclolO', Mineralogy 
Natural History, Geo�raphy, Archreology. Astronomy, 
Chemistry, Electricity, Light. Heat, �Iechanica] Engi
neering. Steam and Railway Engineering, Mining1 
Ship Building, Marine Engineering, PhotOJgruphy. 
.... echnology, Manufacturing Industries, Sar_itary En
gineering. Agriculture, Horticulture, DomfdtlC' Econo
my, Biography, MediCine, etc. A vast amuunt of fresh 
and valuable Information pertaining to these and allie<l 
subjects Is given, the wbole profusely illu<ltrated with 
engravings. 

' 
The most important E""J'lnetring Works, MechanIsms. 

and Manufactures at home and lib,o&d are represented 
and described In the SUPPI.EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC Alii. 
IIlIlICAN and one copy of. the S UPPLEMENT, both mailed 
for one year for ".00. Address and remit by P08tal 
order. expreBB money order, or check. 

lllUI'iN &; Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFJ(l AMEmcAN. 

To Jiol'eill'o S"bsC1·ihe .... -Under the facilities of 
the PostalUnion,the SCIENTIFIC AMERIOAN Is now sent 
by post direct from New York, with re!<Dlarlty, to sub
scribers in Great Britain_ Indl .. Australia. and all other 
British colonies; to France, Austria, Belgium, GermanYt 
Kussia, and all other European States; Japan. Brazil, Bnd 
all States of Central and South America. Terms, when 
sent to foreign countries, Canada and Mexico, excepted, 
$4, gol:!, for SCIE.."TIFIC AM "RICAN, one year; 11\9, gold 
for both SCIENTIFIC AMERICAN an:! SUPPLEMENT for 
O'le year. This includes pcstage, which we pay. Remit 
\1f nostal or express money order, or draft to order or 

MUNN & CO .• 1iII�'BrO&dway, New York, 

PRINTING -INKS. 
THE "Scientific American" is printed with CHAS 

ENEU JOHNSON & CO. 'S INK. Tenth and Lom. 
bard Sts.. Phila., and 47 Rose St., opp, Duane St., N. Y. 
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