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Inside Page, ea('h insertion _ - - • 75 cents a line 
Ba ... k PaKe, each insertion. - - - $1.00 a line. 

Tbe above are cbarges per aJlate l1ne- ·about eight 
words per line. 'Phis notice 8how� the width of the line. 
and is set in agate type. Enuravings may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. .-ldve11;isements must be 
received at publication office 1\8 early as Thursday morn­
inlt to appear in next issue. 

OVERMAN WHEEL CO., MAKERS, 
CHICOPEE FALLS, MASS. 

eOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 
A. G. SPALDING & BROS. 

CHICAGO. 
SPECIAL AGENTS, 
NE"\V YORK. PHILADELPm,A. 

Mi 11!,763,i5�36,735 
17,53 v� ���1i 24,076X2.3743-16 

;!M,Ol The COMPTOMETER : 
solves ra.pidly and accu- ' 

rately all arithmetical problems. 
Operated by keys. Saves 60 per ct. 
of time. Entire relief from mental 
strain. Adapted to all commercial 
accounting and I!Icientific compu­
tations, SEND FOR CIRCULAR. 

CO •• 62-56 Illinois St., Chicago. 

Jtitntifit 1\tutritau. 

SAW S Wanted 50,()()(] Sawyers SAWS a n d  Lumbermen t o  

A send us their full address for a copy of Em_ A erson's tr' Book of ,.A W�. new 1890 edi-
tion. We are first to introduce NATURAL 

W
GAS fo]' heating and temperinll Sa",'. with 

W wonderful effect upon improving their qual-
ity and toughness, enabliJ;l.g us to reduce S I!rices. Address EIlIERSClN, SMI'I'H S "'" CO. (Ltd.), Beaver Falls, Pa. 

POPE M Fe. CO., 17 Franklin Street, BOSTON. 
Br&nch J[Cl1UIe.: 11 WarreD St., NEW YORK. 291 Wabuh 

�n •• CmCAGO. l'actor:v, HARTl'ORD, CONN. 

If you want the SIMPLEST and BEST 

SMALL ELECTRI'J MOTOR FOR AM­
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a ten or twelve inch brass fan BDd to give a good breeze. 
With ]5 figures nrawn to a scale. Contained in SeIEN· 

Y�ALUSt MAll[A�lt m�� WORK� 
W B BURNS PROpT" 

Otis Elu�tri� Eluvator 
-ALSO­

Manufacturers of the Standard 
HydrauliC Passenger and 
}i'r�ip: ht. Steam and Belt 

ELEVATORS, 
Otis Brothers"'" Co., 

3S P,nk Row, New York 
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MOTOR I i CAST SPLIT FIELDS FOR SIMPLE 
Cas ting s  

��::\�&: NEW MAIL ing-Machi.ne 
an d Fa n I Motors, New Grade, $100. 
,8 and 16 i CUSHION TIRES .. nd TANGENT 

!:o�� s�h�i : SPOKES. . 
and Collel1e Handsomestan<IBestDlamond 

Experimental pynamos. Elec�roplating Dynamos. Safety, 

I 
Electrical SUPP�AL�E1tstB�(�������U:s, Conn. 

Send Jor CJlg:cf'li��d Second-
SEWING MACHINE MOTOR FOR AMA­
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sufficient power to actuate a sewing machine. Witb]1 
engravinl!s. Contained in SCIEKTIFIC AMERtCA� 
SOPPLEMENT, No,759. Price 10 cent •. To be had at 
tbisoIDce and from all newsdealers. 

Also Sole New England Agents for 
� LITTLE GIANT 

PRICE, $35.00. 
Only Bey's Safety with a 

Spring Fork, preventing tn-
�.A.C�:J:lSrE TOO:a::..ra jury to youn� riders from 
f���:t ���he&, p�r�m�'�7J:�:.et jar and vibration. 
The lIendcy Mach. (lo., 1'orrlnKton, (lonn. -:� ...• ---- . WM READ & SONS 107 'Va8htnKton. St. 

• , BOSTON, llIA�. 
-.. ---.��.--�-..... ----�--� TF.l:E 

ELECTRO MOTOR. SIII1PLE. HOW TO, ,j GATE VALVE make. BY,G, M. Hopkins.-Descrll'tlon of a small electro, 
motor devHoled and constructe(l Wlth a view to assIsting; for low pressures (below ro IbB ) whether for amateurs to make a motor w.nich mil!ht be driven with i Steam Gas. Water Oils, or Thick Flulc1s, ad�antage by a currp.n.t de!'1ved frum a nattery. and I investigate the h Handy." It is more com-whlcn would hav� su1lic1�,?"" power to operate a foot pact. and costs much less than any other l
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��Er��.:� 1 Gate Valve. wri�e for Catalogue. 

SU:PPU:M>;NT, No. ti41. I'rice 10 cents. To be had at I The Lunkenhelmer Brass Mfg. Co, 

. J citntifit �tUtricau 
ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

thIS o1l1�e and from all n"",sdealers. 
, 11i-17 E. 8th Sr., Cin('innati, O. 

PATENT STEAM-PIPE CASING THECOPyINGPAD.-HOWTOMAKE -FOR-
Underground Steam Pipes 

A. WYCKOFF & SON, 
116 East Chemnng Place, Two stITes removed to shOWllnlDg betll'eeninsldeandoutside sta-ves. ELMIRA, N. Y. 

[TESTIMONIA L.l 
}t"'n.:tcit'fnakers' Tools, etc� 

Engine was Set· Up and Started b-1I our Printed Directions, Chicago, III .. 8/; .:'\o!'th Clark St" Sept. 17,1800, 
ctg.a�'�;:I��tsf<:�r��:T��ONo�tie�hna�!�: with Gasoline At-tachment' pnrchased of you ill March laRt, :tills the place 
for which it was bought in every respect. My work be .. 
ing lillht, I have not used more ihan one·fourth of the 
power it is capable of Bup}11ylng� but have no doubt from: 
what it does now that I can caH on it for all the work you 
claimed it would do and then ha.ve enough left over for 
the wan ., w.lth ax to grind." The expense of running �s also fully lm.,ide of your claim, and without exception, 
It reqUIres the least care of any engine of which 1 know. 

Yours truly, S. A. DALE. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

SiZes 
ALI. LOADED WITH 

Tl'anspa1'ent 
Films. 

For sale by all PhotO. Stock Dealers. 
THE EASTMAN COMPANY, 

Send far Gataloalte. RUCHESTER, N. Y. 

r1WOODEN TlI.l.lKS fOR RAILROADS 

l'\l, ....rv:MTE R wo�� 
lA,DG-E WA'-ER TA"I.... • MILLS FARMS &c 

" __ '''g$ COMPLETE STOCK or 
PLANS&�SPEC'ALTY �YP�UMBER SPECIfICATIONS FURNIsHED WECAL WELL&CO FOR FOUNDAT10NS&TIlWERS ' 0 -

� N' 217 E MAINST LOOISVILLE Ky 

Scientific Bill Catalogue 
RECENTLY PUBLISHED. 

ln��o�i: g:�b��utti�nA1i�i(WIr��:Jt ��bfe����t Wflpge 
mailed tree to any .address on application. 

rnUNN &: CU., Publishers Scientific American, 
3tH Broadwny, New York. 

THE AMERI�AN ULL 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 
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 
nnlawful use and all the consequence& 
thereof, and liable to suit therefor. 

ALLE _ LE: 7 CASTINGS FROM SPECIAL rRNS 
--O<'VUN� FINETINNINGJ� PA'!.-'_, ( 

� <:-'� AB AND FINE GRAY IRON ALSO STEEL 

s L � \) FINI SH1N(;, l'tN1N G -THOMl\lEHIGHAVE l<AMERICANST PHil A • AND� 

E. w. JOB1q'S� 
ASBESTOS SEOTlalAL PIPE COVERlla. 

A Non-Conducting Coverinl! for Steam and Hot Water Pipes, etc. 
RE4.DILY A.TTACUD OR REMOVED BY A.NY ONE. 

ASBESTOS BOILER OOVERINGS_ 
We lIJ'eprepared to talu etmtra,cufM' applying Steann. Pipe and IWi/er CO'VtnflgS in any partoftM Um'letlstatu. 

&:. �. JO�& :M:.A.NUF'.a..CTU�NGr CC>�.A.NY, 
SOLK MAm7PAOTUBEBS 0.-B. W. Jolms' Asbestos Millbeard, Sheathings, Buncllng Fel., Fire-Proof Palnt .. 

Liquid Paint&, A.ebeno. B001lng, ate. 
87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. BOSTON. 

THE ADDER 
One-guarter actual s.zze. 

SAVES TIME, 

Will add any 
number ofcol­
umns of jig­
ures, one, two 
01' three col. 
umns at a 
tim e ,  wi th 
p o s i tive ac­
curacy. It 

its results are immediate, always reliable and 
correct. Economy of money, trouble 

AND BRAIN LABOR 
is achieved by this ingenious little machine, 
which must be seen to be appreciated. Price, $7. 
Send for descriptive circular and testimonials to 

WEBB'S ADDER CO., 58JCedar Street, New York. 

1iA PATENT JACKET KETTLES 
Plain or Porcelain Lined. Tested to 100 lb. pressure. Send for Lists. 

BARROWS.SA VERY CO .. . S Front & Heed Streets, Philadelphia. Pa, 

THE STEAM ENGINE; ITS PRINCI-
ples,lts development itsfuture and OOrfection,-A pa. 
per by E. N. DickersOIl, gI vlrg an outline of the historY 
Of the steam enp'ine, and discussing tbe principles upon 
whieb It operates and which limit its capacity. With 2 
figures. Contained in SCIl!::\TlFIC AMERlCA N SUPPLE­
MENT, No. tiSti. Price 10 cents. To be had at tbis office and trom all newsdt*lIers. 

LITTLE P2ERCULES DRILL CHUCK 
lIas eccenti�Cb gest :C��

g ;�V;:� 
I The larger the 
d re powerful the 
leverage. All workIng part. 
�o��st ���eau�,

a
���:;;a�'e, ��� 

dur"bVe chUCk in the market. ONEIDA MFO, CO. ONEIDA, N. Y., u. S. A. 

WORKING MODELS and Experlm,enral 
Work. New mven­

tions worked out. Smull machinery built in iron or brass. 
Working drawings made. Aug. Zaubitz, 4S Centre St" N. Y 

'���. PcERFORATED �ETALSjoMINING SCREENS, 
�", E ���'lfi ' eOAL"',ORE SEPARATORS, R,EVOLViNGANoSHAKING SCREENS, 

� l' 'j� ' JIGS &5TAMP BATTERIES'0;A,,<,NDIGfMILLlNG&MININGMA(H1NERY""" .,,", 

� _ , _  :,�� __ � HARRINGTON & KING PERFORATING € ,CHICAGO. 
Nlliw YURK OFFICE, :/84 PEARL STRIIlIllT. 

© 1891 SCIENTIFIC AMERICAN, INC, 

Only lIIi3.00 a Yeal', luclndinll' Postage. Week\J 
112 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six ... 
teen pages of useful information and a large number ot 
oril!inal engravings of new inventions and discoveries, 
representinl! Engineering Works, Steam Machinery, 
New Inventions, N()velties in MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Pbotography, Archi­
tecture, Al!riculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Sllbscription.-One copy of the SCIEN­
TIFIC AMERICAN wlll be sent for one yeal'-52 Dumbers­
postage prepaid, to any subscriber in the United States, 
CJ8nada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clnbs.-Special rates for several names, and to PObt 
Masters. Write for particulars. 

The 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 all orders, drafts, etc., pavable to 

MUN N "'" CO., 361 Broadway, New York. 
---0---

THE 

Jtitntifit �mtdtl\u �uppltmtut 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages fun of en. 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, 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, �mbracing Biolo�y, Geolop:y, MIneralogy, Natural 
History. Geol!raphy, Archreology, Astronomy, Chemistry 
Electricity. Lig-ht, Heat. Mechamcal Engineering, Steam 
and Railway Engineerinp:, Mininl!, Ship BUilding, Marine 
EnJti,neering, Photography. Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, HorU .. 
culture, DomestiC Economy. Biography, Medicine, etc. A 

vast amount of fresh and valuable information obtain4 
able in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a yearj or one copy of the SC1ENTIFIC AMERa 
ICAN and one copy of the SUPPLEMENT, both mailed for 
One year for $7.00. Single copies, 10 cents. A ddress, and 
remit by postal order, express money order, or check, 

MUNN "'" CO .. 3ti1 Urondway, New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uUtliug �tlitit)U. 
THE SCIENTIFIC A MERICAN ARCHITECTS' AND BmLD. 

EHS' EDITION is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal tQ 
about two hundred ordinary book pages; forming 11 
large and splendid Mal!azine of Architecture, richl} 
adorned with eleqant prates in colors, and with other tine 
engravingsj illust.rating the most interesting examplet 
of modernarehitectural construction and allied 8ubjef'ts. 

A special feature is the presentation in each numbe\ 
of a variety of the latest and best plans for private resi .. 
dences, City and country, including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, togetber with full 
Plans, SpeCifications. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Large8t Cir cnlation Qf any Archi­
tectural publication in the world. Sold by all newsdea­
ers. $2.50 a year. Remit to 

MUNN "'" CO .. Publishers, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN Is printed with CRAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lomlmrd 
8ts .• Philadelphia,and47 Rose St.,opP. Duane, New York 
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