
�"vertigement6. 
III�ide Paae, each instn'tion - - ,.. a cents a line 

Back PaJ;:e, each insel'tiou - - - - $1.00 a line 

'l'he above are charges per a�ate line-about eight 
"wortls per line. This notice shows the width of the line, 
/tnt! is set in agate type. Engravings �ay head adver­
lisemeht� at the same rate per agate Ime. by measure­
lllent. as the letter press. Adverti�ements mUst be 
received at Publication Office as early as 'l'bursday 
moruing to appear in the loliOwinl!( week's issue. 

_ •• _ARE 
YOU LOOKINC for 

A Solid Investment 
�tr��� at���

h
i�

a
t:b��l�t�i� 

safe and sure? Send your 
address and we w ill give 

tactsand figures that will convInce the most sceptl· 
cal of the value we offer. 

TAYLOR & RATHVON, Denver, Col. 
DENV�:ftM�:RE*c�s��:e':-fJ�I�?a't.t:��?61iYNat. 

Bank, Colorsdo Nat. Bank, CommercIal Nat. Bank. 

B?H.JOHIS' 
ASAlrt,a� 

STEAM PACKING 
l)oiler Coverings, l\Iillboard. Roofing, 

BlllJeling Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRRRo 
H. W. JOHNS MfG. CO •• 87 Maiden Lane. N. Y. 

BORAX, SOURCES AND APPLICA· 
tions. By H:. L Flemin!.!. A valuable and mterest ing 
pappr. f'onfainp\l in �('IF.XTIFIC A;\IEUICAN SUPPLE. 
ME"'!'. No. �09. Price 10 cents. '1'0 be had at this 
otlice anll trOll) nil newsdealers. 

V8u USE ORINDSTONES? 
If 80, w e  can supply you. A 11 sizes 
IIWIlIlH'd and II IIIIIUlillft'd, always 
kept in stock. Hemember. we make a 
sp€cialtyof selecting 8tone� for all spe· 
cial purpm�e8. ar- A.·II..: fIJI' n/ft/lIJ!/W', 
'J'h .. ('I,EVE",\�J) �'I'()�E ('(I. 

Room 38, Wilshire, Cleveland, O. 
-------------- --

NEW KODAKS 
} 'u/t press the bll//Oll, 

7i'e do tlie rest." 

Seven New 
Styles arlfi 

Sizell 

ALL J.OADEO Wll'U 

T'l'ansparent 
Films. 

For sale by nil Photo. �t()CI\ J)ealers. 

THE EASTMAN COMPANY, 
llUCHESTER, N. r 

HANDY 
Valve for low .-,"'",<"" ... ste�m, water, 

oih, etc, twin!! sil1ll' Ie. 
more comp:lct, het I for 
suite., ',,1" thO' purpoee 
and mu(:h lowe1' in 

price- thaD wbeel·hundled !!Ir:ti�hlwa, 
valves, ill nt'l,idlv sup .. rsedinl! thl'se 
�nd stop COf'ks. w here pressure is he· 
low j.'i poundf'. Absniutel" Ul!'ht. 
Lever relllains fixed at an.\I �ll'enilLJl', 
is detachtlblt' and indicat.·s del?rfle of 
openin!!'. :-hes Yz in. to" in. Inve8t1.�fLte. 
J,ulIL:1�111\t'imf'I' Urm;" llh:. "n •• Cin., O. 

SH ELL FLOWERS. DESCRIP'l'ION 
01' the J)rfl(:e�� of making I-Irtitlcial flowftl'� from �ea 
8hell�. \VillI three ell/,,!Tltvilll,ll'J. Contairwd in �cn;�· 
")'1 "'IC A M �ItH'A.:v SVPPLEiU f<:K1" No. SO!). P'''ice 10 
Cellt�, I'll h(' hart al thi�:lJflic� arid from all l1ewsdelller�, 

I'_�"'"m: Motor of 19th Century 
Can be used Any Place, tIl do A'll II 
ll'ork.and by .·11"111 One, No Boi]­
;'r! No Fire! No Steam! No 
.'\ ... h e�! No (;anl!es! No �tll.Ji­
'lepr! A perlectJy sa1'e .\lotor 
tOT' all places and purposes. Cost 
of "PfffLt·iMl. ttlJOut· nne cent un 
"11111' tf) each in(tiwterl, /wTse P("H'­b..===,p'�::::S�� ft. l<"'or Circular!:!.. et.�., addre�8 

Et'Onoony, Ih·llnblll'y, CHARTER GAS ENGINE CO. 
8Impll<,It.)·, �nft'''Y. P. O. Hox 148, �terling, 111. 

�J .•. . �,I��J_�,,! 
' 

witb the pnblicatlon of the SCI>;XTIFIC AMERICA S, continue to examine improve­ment�, ann to act as SOlicitors of Patents for Inventors. 
In t his line of business they have had /()J't!l-fi1'" 'l/I'(J1'.'I' exwrif}w"', and now have Ilnl'qlllt/dl .fr1('j1itil'� for the preparat�on of Pate�t �rawings, Sp€ciftcations, and the 

���£������a��,��� I��;���l f��!r:i�T�;.
� ��e��;s.l������ � Co. also attend to the prep�rntion of Caveats, Copy-1'1lZhts for BOOk�, Label�, Reissues, ASSignments. And Reports on Jnfrmgements of Patents. All business in­trm�ted to tlrem is done with special care and prompt­ness, on very rea!:!.onable terms. 

� ,Pamphle.t sent fr.ee of cbar�e, on application, con­tamm
t 

full lOfonnatlOn about Patents and how to �ro-
il�s1��B�m 

tlar��1i�i
Oi�p��f�

er
ii��fsu�:�el�f�g����nt:' Assignments. Rejected Cases. Hints on the saie of. Patents, etc. 

We also send. free of charge, a SynopSis of Foreign Pa-
���n1!r�'aflh

t��i��in
t

c��a����r�e��i�� ��rr3�ring 

lllUNN &; CO .. Solicitors of Patents, 

361 Broadway, New York. 

BRANCH OFFICES.-No. 62'2 and 624 ]I' Street. Pa-
01110 Building, _ear 7th Street, Washington. D. C. 

Jtitutifit �mtrit�u� 

OUR NE"a PIANO CATALOGUE 10 now ready, and I, free upon application. Don't buy eloe-
n,- whf.'re t,iIl you have 8C'C,,! it. We can save. you 1100.00. and 

sell you a first-cIa'S!! piano , at factory pTice, upon the easicst mstahnent piau lU the world. Pru':C9 froUl I1S0.00. 

E TO-DAY FOR CATALOCUE OF ORCANS OR PIANOS. We have onemilllon 

dollars' worth of instruments ready and in course of con8truction fO.T our fnll �nd holiday trade. Ord(>.r6ebipped 
same day o.s receh'ed. No waitiug, A CataJogue will cost you nothing, aud will save you Uloney. Wrlte at once. 

------------------- --- -- � 

I SAWS Wanted 5O,1XXI Sawyers SAWS and Lu m lJerm e n  to 

A send us their full address for a copy of Em.. A erson's t.t.r Book. of :-'.A \\-"�. new 1800 edi .. 

Street, BOSTON. 
Branch ROUJ8I: 12 Wa.rren St., NEW YORK, 291 Wabaah 

Ave., CHICAGO. Factory, HARTFORD, CONN. 

[l]WOl\DEN TANKS fOR RA'LROADS 
U J""WAHRWOR�� 

L"�G E-WA"E.R T" ... ", • MillS, FARMS &c 
� __ ''1 <\S COMPllTE. STOC,", or P�����I��:;�����:ED CYPR[§'SluMBER 

rOR f'QV'"'C .... T.ONS8cTowERS W.E CALOWELL&C� 
N° 2.17 E MAIN ST LOUISVILLE Kv 

F R E E 0 F C H ARB E! :!'t'(i�!1��r i!? 1''i�':1J1. 
:?t��� J�:��:b��ft��� :�I 

P�;��ad
a 

t�goa�ric6���d
\���� 

ranty deed will be !riven with each share of stock. Par 
'lUO. Write to the AIU'AUIA. UP ..... COAHT & JJAKE­
LAND IUt. ('0., hoston, l\1ass. and Arcadia, Fla. 

'==-1\ C AND FINE GRAY If\ON ALSO SH£L ALLEf'U--I�LE: ' CASTINGS Ff\OM S!ECIAL ,:FINS 
-�EV- FINE rtNNING J� pp,1�r 

I SO fiNISHING. #\Nt· .!ING 
o THOtolf' LEHIGH AVE Ilc AMERICAN ST PHILA � 

POROUS EA RTHENW A RE.-BY 
ehas. c. Gilman. An elaborate di�cussion of terra cotta 
lumber and its tuture uses. Contl:lined in SCIENTIFIC 
AMERI CAN SUP[JLEI\IENT, No. 804. P rice 10 cents. 
To be had at lbi� Office and from ull new!idealers. 

FAMILY ICE MACHINE :;:;;u
e
t��: 

i
M&

f
:w. 

L. Dermigny, 126W. 2.'ith St .• N. Y. Fowr llf,t"nfs for 1$1:&. 

tion. We are ftr.!:!.t to introduce N ATURAI-, 

W GAS for heating and tempering �a "'M with W wonderful effect upon im proving t heir qua-
lity and tougbnes8\ enabling us to reduce S nrices. Address •• �IEIt�()� .. � ��IlTH S &; CO. (I.ituitetl), Beaver J<'alls, l'a. 

WHEEL 
Gives the highest efficiency 

of any wheel In the world. 
Simple and reliable, adapted 
to every variety of service, 
with heads of 20 feet and up­
ward. Write for Circulars. 
The Pe-ltonW .. ter \Vhccl Co. 

I,F.,\ It" "'ATClll'L\ RIN(�. En�raving, and kin­
dred branches. spurt/or Prm'1uW'''.",. CHICAGO WATCH­
.l\fAKEHS' INSTITUTE, 22 Van Buren Street. CHICAGO. 

LSi 19,763,4:59"";'36,7:J5 
17 .. ')3 V� 

380.32 2',016X2.31�3.16 
61.:12 

461.01 The COMPTOMETER 
s o lves rapidly and accu­

rately aU arithmetical problems. 
Operated by keys. 8a. yes 60 per ct. 

of time. Entire relief tTom mental 

strain. Adapted to all commercial 
accounting and SCientific compu' 

tations� SEND FOR CIRCULAR. 
FELT A TARRANT MFG. CO., 52·56 Illinois St., Chicaao. 

HANGlRS IND COUPliNGS 
COMPLETE STOCK OF 

Double Brace, Self-Oiling, Adjusta­
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

EDISON GENERAL ELEOTRIO OO� 
SCHENECTADY, N. Y. 

SIEMENS' + CABLES. 
SUBMARINE, oJ. oJ. TELECRAPH, 

UNDERCROUND, 
INTERIOR, oJ. 

-I- -I- oJ. TELEPHONE, 
ELECTRIC LICHT. 

Address. 

Manufactured under authority of 
SIEllIENS & lIAI,SRE by 'l'HE EI)]!SON GENERAL ELECTRIC CO. 

at tbeir "'<':HENE(�TADY \VOltK!S. 

Estimates furnisbed on application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUILDING, Broad St., NEW YORK. 

© 1891 SCIENTIFIC AMERICAN, INC. 

THE AMERl�AN BELL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

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

The transmission of Speech by all known 
forws 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 o r  its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to lIuit therefor. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROUDSBURG, PA. 
161 WASHINGTON ST •• NEW YORK. 

THE 

ESTA B),I!SHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 n Year, Inc ltlf1ing Po�tage. 

\Veekly-1)2 NlImber" a Year. 

Thi" wid"ly circlIlatetl and spiendidiy illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information and a large number of 
ori�inal engravings of new inventions and discoveries, 
representing EnJ!ineerin� Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry. F.lectricity, Teleeraphy, Photography. Arcbi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tel"ms of �u bscl"i »tion.-One copy of the SCIEN ... 
TIFIC A MERICA N will be sent for OJ1e 111'01'-52 numbers­
postagoe prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of tln'ee dul1nl"M by the 
publishers: six months, $1.00; three months, '1.00. 

('Itl h�.-�pecial rates for several names. and to Post 
l\lasters, 'Vrite for particulars. 

The safest way to remit is oy Postal Order, Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed, and correctly addressed, 
seldom �oes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc .• payable to 

lUUNN & CO"361 Broadway, New York. 

--{)---
THE 

Jdtntifit �mtdtll" JUPllttlnent 
This is a separate and distinct publication from THE 

SCIENTH'IC A].J}:!tlC.Al\', but is uniform therewith in size, 
everynuml,er containing sixteen large paRes full of en­
!rravin)!!:!., many of which are taken from foreign papers, 
and accompanied with translated descriptions. 'J'1:IE 
Scn;NTu'ic Al\fl-:UICAX StTPPLEiHENT is published week­
Iy, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. IHineralogy. Natural 
History, Geography, Archreology. Astronomy Chemis­
try, }�Jectricity, Ligbt. Heat, 'Mechanical J1�nR'ineering, 
Steam and Railway Engineering, 'Mining, Ship BUilding, 
Marine Engineering, Photography. Technology, Manu­
factuting Industries. Sanitary ��ngineering. Agriculture, 
Horticulture, Domestic Economy. Biography. �Iedicine, 
etc. A vast amount of fresh and valuable Information 
obtainable in no other publication. 

'I·/,f. 111{J,'It i11llJ()rirlJlt .E1I{li1!t'frill{l lforJ..-s, Mechanisms, 
and Manufactures at home and abroad are ilJustrated 
and described in the SU[JPJ�E.MENT. 

Price for the SlT[JPJ�EMENT for the United States and 
Canada, f.:l.OO a year; or one copy of the SCI ENTIFIC' AM­

EIUCAN and one copy of the SUPPLEMENT, both mailed 
for oneyearfor$7.00. 8in�le copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

lUUNN &; CO .. 361 Ilroatlway, New York, 

Publishers SCIENTIFIC AMERICAN. 
---0---

�uit(1iug �ditillU. 
THE SCIENTIFIC AMEHICAN ARCH ITEC T S' AND 

BlTll.DERS' EDI TJON is issued monthly. '2.50 a year. 
SinJ!le copies, 25 cents. F'orty large quarto palZes, equal 
to abou t two hundred ordinary book pages; l'orming a 
large and splendid Magazine of Architecture. richly 
adorned with e"'{lll1lt p'ate!l' 1011. toln-rs, and with olherflne 
enllravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dence!:!., city and country, including those of very mod ... 
erate cost as well as the more expensive. Drawing� in 
perspective and in color are given, together with full 
Plans, Specifications. Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnificent work: 
have won for it the Largest CiI'culnliol: of any 
Architectural publication In the worid. Sold by aU news­
dealers. $�.50 a year. Remit to 

ll1UNN &; CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS 
Tbe SCIENTIFIC AMERICAN is printed With CHAt'!. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
Sts.,PhiladelphIa,and 47 Rose St., opp. Duane, New York 


	scientificamerican10171891-254

