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The above are chari!es per 3.llate lme-·about ei2'ht 
words per line. 'l'his notice shows the width of the line. 
and is set in Rl!ute type. Engravings may head adver
tisements at the �ame rate per agate line. by measure· 
menL as the letter press. Advertisements must be 
received at publication office as early as Thursday morD
in!! to appear in next issue. 

COMPTOMETER 
(TRli)K lIU.XK.) 

ALL ARITHMETICAL 
• • • •  PROBLEMS 

Solved rapidly and accurately 
by usinll the COl\JPTO:;\lETER. 
Saves 40 per {'ent. of time. 
E n  t i r e  r e l i  e f from mental 
strain. A dapted to all com
mercial and sCient.ific compu
tations. Send for circular. 

FELT & TARRANT MFG.:...CO .. 52�5��in�i�_
St.,�hl��go. 

Victor 13icycles! 
For pleasure, business. recrea

tion, and for anything you 
CQuld use a bicycle for. 

VIC'I'OHl'i ARE BEST! 
Send for catalogue. 

Omman Wheel Co., Mabrs, 
Chicopee Falls. lllass. 

�,itntifi' �mtrican. 
E. W. JOBHS7 

ASBESTOS SEOTIONAL PIPE COVERIIS. 

A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 
READILY ATTACHED OR REMOVED BY ANY ONE. 

ASBESTOS BOILER COVERINGS_ 
W. ClToprepared t. take contrae/sjar applying Steam Pipe and Boiler Coverings in anypartojthe 17mled Stat ... 

EI:. "VV. J<>�N"S :M:.A.N"UF.A.C'I'U�ZN"<3r CC>�.A.N"Y. 
SOLE MANU��ACTUREBS OF 

H. W. Johns' Asbestos MIIlboard, Sheathings, Building Felts, Fire-Proof Paints. 
LiflUld Paints, Asbestos Roofing. e'c. 

87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. BOSTON. 

Y�ACijSf M�ll[��lt m�� W�RKS 
W B au RNS PROP'" 

SCIENTIFIC AMERICAN SUPPLE-
MKNT. Any desired back number of the SCIENTIFIC 
AMEIUCAN SUPPLEMENT can be hH.d at this office for 
10 cents. Also to be had of newsdealers in all parts of the country. 

Otis El�ctric El�vator 
for Private Hesidences, Hospit
als. Small Office Buildinlls, Stores 
etc. Safe, simple (no Engineer 
required). ltunning expenses 
very Jight. Also manufactur_ 
ers flf the Standard Hydrau
lic Passenger and Freight� 
Steam and Belt ElevatorM. 

OtiM B rothe r. & (:0., 38 I'nrk Row, New York 

�.. J""WATERWOR� --- MIl.LS. FARMS &c rlWOODEN T'J."'I{S rOR ""'LROADS 

LA.�GE WATE.f' TANKS ·coMPLtTESTOCK Of pl.ANS&..�SPECIALTY. CYPRrSSUTMBER. SPEC1F1CP'T10NS FURNisHED 
NEW KODAKS SEWING MACHINE MOTOR FOR AMA-

teurs.-By 9. D. Parkhurst. Description of a very sim
. pie and etJective motor. with lumlndted armature, of 

FOR f'OUNOAT!ON'5&'TowERS W.ECALDWElL &CQ � N° 217 E MAIN ST LOUISVIL.LE Ky 

PEANUTS: THEIR GROWTH ANn 
Culture.-By J. 'So Fowler. A valuable paper with 3 
illustrations. Contained in �CJ «; ..... ·'l'IFIC A:\TEHICA '\,' 
�UPPIJ}<�Mlj:N'r. No. 7?�. Price 10 cents. fro be had at 
this omce and from all newsdealers. 

2 to 40:;;" P. The Motor of 19th Centnry i"i� Can be used AllY Place. to 00 AllY 

" You press tlte INti/OJ!, 
we do tile rest." 

I sUffif"ient power to actuate 11 8ewing machine. With 11 
engravings. Contained in SCIE:--:TIFIC AMF.H1CA� � SI'I'PLKMEXT� No. 7�n. Price 10 cents. To be had at 
this office and from all newsdealers. 

1 .. J:\\ lVork, and oy Any {)ne. No Boiler� 
• 1 No Vire! No St eam! No Ashes � E t I S . 

" No Gauges! No }j�ngineer! A per-

Sevnt Nrw 
Styles rHul 

Sizes 
ALL LOADED WITH 

Transparent 
Films. Hoskins' Patent Hydro-Carbon xperlmen a clence tectly safe Motor for all plac�s and - � purposes. ('ost vi opmltio1la/)(wt one 

�) _.I_ alit an JWHr tn each iruHratl'd hor�e 

For sale by All Phot". Stock Dealers. 
THE EASTMAN COMPANY, 

BLO,W-PIPE AND Ail/AY FURNACES. 
No dust. Noashes. Cheap, 
effect ive. economical, port-

ByGEO. M. HOPKINS. 
740 Pages. Over 680 Illustrations. 

PRICE, by mail, postpaid, $4.00 
SEND FOR FULL ILLUSTRATED CIRCULAR 

AND TABLE OF CONTENTS. 

This is a book full of interest and value for teach
ers, students, and others who desire to impart 

or obtain a practical knowledge of physics. 

MUNN & CO., Publishers, 
Office of The Scientific American 

361 BROADWAY, NEW YORK. 

\Vhal- th e PJ'e�� says of "Experimentnl Scit�lIce." 

• � Mr. Hopkins has rendered a valuable service to ex-
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;��'OfE�;��l�tigtycal character. and no 

('Ine of a sciectltlc turn of mind could fail to find in Its 
pagel"! a fund of valuable infurmation."-ElfGtric Aue• 

.. 'l'be electrical cnapters of tbe book are notably 2'ood, 
and tlH� practical instruction given for build] nil simple 
electrical machinery may be safely carried out by thofle 
-noL a few-who like to make their own apparatus."
Elt'ctTit'lllll�{Jl'lil. 

"The author ha.3 avoided repeating the hackneyed 
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which are largely of 11 novel character and very strik
ing."-Enqinee-ring a.nd Jfillinq J nuntal. 

"We c(">mmend' it most heartily to all teachers,"
Noruwl E.Lllonent. 

.. It is a treat to Tead a book of tbis kind, that sets 
forth the principles of physics so fully. and Without the 
use of mathemattc�."-Tht' IAlcontOUr/". 

• , All teachers of science are aware that real know
ledge is acquired best by the student making experi
ments for himself. and any one who pOints out how 
�g::.1�����Ws1�l1e�j�l�l?; ::}�I�i�i��,ft?�J��fe���.
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•• The work bears the stamp of a writer who writes 
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tractive and fnscinating manner.H-Amf'ricitH. EnoinflJI'. 
.. It should be found in every library."-EnqH.sh 1\[r

chltnic. 
•• 'l'he book would be a most judicious holiday gift. "-

Ell{Ii.}1j'ering tf.ml. llliJlin!} Jon/'Il/t!. . •  ,,'The portion of the bonk devoted to dynamiC electrI
city covers over one hundred pages. and is ex.tr�mely 
in

�
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l)�i!!�fo�� ��k����' � ;;;l�'���!��t��� i��t'�t�� � i' the 

laws of physics, with every-day tools and common ap-
pl1ances."-Allterican PJwtuorlf}llwr. • •  

H Many of the exp�\iments are ne� to prl.nt� while 
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,-=- E 1\ 0L AND FINE GRAY IRON ALSO STEEL �ALL �-E:l' CA5TINGS FR�M SP EC I A\ £ R N S 

-O-EVl IN ''-CO flN( TINNING JAPA';-- Pl\�------,-- ") S "" FINISHING ' .. Nltllc. A. '\"f 
,I TtiOMf' LEHIGH AVE !< A'IERIGAN 5T PHIL A <_---':ID� 

THE AMERl�AN nu TELErH�NE ��. 
95 MILK ST., 89STON, 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 transwission of Speech by all known 
forms of Electric Speaking Telephones in
f ringes 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 consequencel!l 
thereof, aDd liable to suit therefor. 

�___ ]IOIl'e1'. For circulars, etc .. address 
K'�Domr. � , Charter Gas Engine Co. 

ShapJicltJ'. Saret)'. P.O. BoxHS. Stet'ling. Ill. 

S AW S Wanted 5O,UOO Sawyers SAW S a n d  T.umbermen t o  
send us their full nddres� for a copy of Em ... A erson's IP"'" Book tit' �A W�. new ISBO edi_ A 
tion. ,Ve are first to introduce NATUHAL 

W
GAS for heating and tempel'iHJ.! �n''''M With

W wonderful etrect upon improving their qual-
ity and toughness, enahling ll� to reduce 

S Il.rices. Address E:lI .. :R",IIN, lil!UI'l'H S & CO. (Ltd.), Be"vCl' Falls, l'a. NUT TAPPINC 
MACHINE. 

DURRE!.L'S PATENT. 
No.1 Machine,!IOO lb., 7 spindles. 

" 2 " 1,050 "7 .. 
.. 2 tiOIJ .. 3 • 

Capacity of 
16 �g����es, R,OOJ per 

Acknowledged to be an indispens
able tnnl Manufactured by 

WM. H. f,OCK. 
Buffalo, N. Y. 

Scientific B� Catalogue 
ltHCENTl.Y PUBI,ISHHD. 

Our new catalollue cootaininJZ' over 100 pages, inclt:d
tOil works On more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUi'IIN '" CII., Publishers SCientific American. 
:un lJ r-oadwny. New York 

Sew! for ClltltllJ\lHe. lWCHES1'ER, N. r. 
----

A CONNECTICUT PEACH ORCHARD. 
-By .J. IL Hale. An intere!"ting description of n farm 
on which 11\.000 bu:-;hels of peaches are obtained from 35 
acres. Contained in S('Iy:N'l'I]'H' AMERICAN SUPPLF,. 
MKNT, Nq�. 74jn and "'U. !'rice 10 cents cacho fro be 
had at tilis Office and from all newsdealers. 

MEETING- OF THF. IRON AND STEEL 

�i�h 1���;�;�u�f.gw�f����c��n1-st;�i.
o
R���fs{�:�;i�l:r 

On :-.teel by �ir James Kitson. and paper on irun by Sir 
l�owthian Hp]]. Contailled in BCIE;\;TIFIC Al\lt<:RH' AN 
SFPPLE;\II(:\'T, .No.?;::1. Price 10 cents. To be had at 
this office and from all neWSdealers. 

a ble. and aulomatic. 
Send for Price List. 

W. Hoskins, 81 S. Clark St., 
Room;,o, Chicago, Ill. 

THE 

I Citutifit �mtricau 
E8TABLJl'iHED HH6. 

The Most Popular Scientific Paper in the World 
OnlY l!i3.00 a Year. Including I'ostage. \Veekly 

52 Numhet's a Yeat'. 

This ,vhlely cil'("ulnted and gplendidly illustrated 
paper is published weekly. Every nnmber contains six_ 
teen pages of useful information and a large number of 
original engravin�s of new inventions and discoveries� 
representin,L! Engineering Works. Steam Machinery. 
New Inventions, Novelties in Mechanics. :Manufactures, 
Chemistry. Electricity. 'relegraphy. Photography. Archi .. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete 1 ist of patents each week. 

Terms of Snbs�t'iptioJ1.-0ne copy of the SCIEN_ 
TIFIC AMERlCAN will be sent for one Yffll'-52 numbers
postage prepaid. to any subscriber in the United States. 
Canada. or Mexico, on receipt of tln"ee dollal"s by the 
publishers; six months, $1.50; three months. $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. 'Vrite for particulars. 

CUTLER DESK BEST IN THE WORLD. 
A,CUTLER & SON. 

• BUF'FALO. N.Y .• U.S.A. 

Tee safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly addressed, 
Eleldom goes a&tray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., parable to 

Usually STRAIGHTWAY 
VALVES 

have a Wheel Handle, but the 
Handy has a Lever. and is more simple. 

compact, and consequently better. It 
is the COIIlmon Sense Gate Valve 

for steam, water. gas, oils, etc. 
WRITE FOU CO)lPLETE CATALOGUE. 

The Lunkenheimer Brass Mfg. Co. 
l:i·l?, E. Sth St., CinciDllllti, O.  

The most Sue�e�l!Iful Lubricator 
tor Loose PuJleY8 In utile. 

UZEN'S PATENT 

PULLEY OILER 
Highly recommended by those who have 
used them for the Pli.st rour years. Prices 
very reasonahle. Every user of machin· 
ery should have our "Catalo�ue No. a6," scntfree. Mention this paper . 
TA.X DUZEN k TIFT, ClnelDllati, Ohio. 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings, df'tai�, and 
directions in fun. }.'onr engravlngs. showing mode of 
construction. Views of the two fastest ice-suihng "boats 
used on the Hudson river in winter. By H A. Borsfal1, 
1\1.,E. Contained in S(,IE�TH'IC Al\[EHICAN SCPPLl':
l\rt<�NT. 1. 'rhe �me number also contains the rules and 
l'egulations for the formation of ice-boat cluhs. the sail. 
ing and management of ice-boats. Price 10 cents .. 
--- ---- _ .

_-----------

CUSHMAN CHUCKS ()ompl,ete line far au 'use s shown in new 
Hlnstrl1ted catalogue. fr('('. to aU. 

Cushman ()huck (jo., Ilnrtford, Conn. 

THE COPYINH PAD.-HOW TO MAKE 
and how to usej with an enllravinJl. Practical directions 
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J: 43�. Price 10 cents. For sale at this office and by aU 

neWSdealers in all parts of the country. 

A XMAS HEALTH CIFT 
(Exerciser Complete $5) 

Is BEST 011' ALl.. CIRCULAR FREE. 
BOOKS: For "An Ideal Complexion 

& Complete l'hysical Development," 
39 Ills 50 cts. "Health & Strength in 
Physical Culture," 40 Ills 50 cts. Chart of 
39 Ills for Dumb Bells & Pulleys, 25 cts. 
Ad JNO. E. DOWD'S Vocal & Physical 
�ulture school, u6 Mon,oe St. Chicago 

ANEW CATALOCU E VALUA��PAPERS 
Contained in SCIltNTIFIC AMERICAN SUPPLEMENT. sent 
Jree O��NY; � �l.�

d
3tii

s
·nronthvnY. Ne,v York • 

I - 1 >-'==* ffi � R� " r ,li�� - ]/a f1==:3j .;;;;� . 

w -;,W rrEL& ESSER ······· KCLJ - Nr..W YORK CO. � � 
Leve19. T."".,tll, gl1rveyors' , COlllpas�e�, j--'ocket ami Prig... " 
ruatic Compasses, Hand Lev... iif _,1 
elB, Angle MIrrors. Plamme... � J ters. Pantogra hs, Engmeen,,' � 'I 
Shoe Hllles. 1:'evehog Hod"j.! L \1 

; -�"--�- P��tl����n�;��pPlicatlOn. �� 

MUNN & CO., 361 Broadway, New Yorli. 
---0---

THE 

jdtntifit �Ultritlln jUPllltmtnt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN. but is uniform therewith in size� 
every number containing sixteen large pages full of en
gravings, many of which are taken from forei-.:n papers� 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week. 
ly, and incl udes u very wide range of contents. It pre
sents the mORt recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, GeO logy. Mmeralogy. Natural 
History. Geography, Archreology. Astronomy. Chemistry 
ElectriCity. Light, Heat. Mechamcal EnJ;oneering. Steam 
and Railway Engineering. l\-tining. Ship Building. Marine 

Hf'\l\,{' ;, " TI 
Engineering. Photography, TeChnology. MaDufacturin� "Vt'J E_-�r AnE IN CUBA ro R. -PRAC - Industries. Sanitary Engineering, Agriculture Horti • cal dlrectlOns fort.he manufactnre ()f nn pfiectlve mcu- . .. . . . t 

bator that has been careful y tested and found to per-
r 

culture, DomestIc Economy, BlO grupby.Med1cule �tc. A 
form all that may be l'eH)o\onably expected; with direc- . vast. amount of fresh and valuable information obtaic-
����;16

r ��il���!�f� ��\��\�"�;\�.����·Nii�f;�ll��.
et\!�i��·�U ' able in no other pubhcatlcn. 

cents. To be had at this office and from all newsdealers. The 11WSt 'important Enginccl"in() Wm'ks. Mechanisms. 

SMALL ELECTRIC MOTOR FOR AM
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a ten or twelve inch brass fan amI to g-ive a good bref'ze. 
With 151lgures drawn to a �cale. Cuntainf'd in 8('1 K:V
TIPIC AMt-;RICA:\, S{,PPLl-:'IE:'\T, �o. 767. PriC� 10 
cent�. To be had at this office and from all newsdealers 

aud Manufactures at home and abroad are illustrated 
and described in the SUPPLE;\lENT. 

Price for the SUPPLE;\IENT for the United States and 
Canada. $:).00 a yearj or one copy of the SCIENTIFIC AM ER. 
leAN and one copy of the SUPPLEMENT. both mailed for 
one year for $7.00. Single copies, 10 cents. Address, and 
remit by postal order. express money order� or check, 

lUUNN & CO . . 361 D"oadway, New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uitditln �ditiOtl. 
THE SCIENTIFIC AMERICAN A RCHIECTS' AND BUILD .. 

ERS' EDITION is issued monthly. $2.50 a year. Sin�le 
copie�. 25 cent.s. Forty large quarto pages. equal to 
about two hundred ordinary book pages: forming a 
large uud splendid Magazine of Al'chitecture. richly 
adorned witll e1.t'{1(wt plates 'in cnfm·s. and with other tine' 
engraving-s; illustrating the most interel'ting eXRmples 
of modern architectural construction and all ied 8ubjeets� 

A special feature is the presentation in each number 
of a variety 01' the latest and best plans for private resi
dences, city and country. including those of very mod
erate cost aM well as the more expensive. Drawings 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 Lnrgest Circulation of any Archi
tectural publication in the worldo Sold by all newsdeal. 
ers. $2.50 a year, Remit to 

--_-C��� PcERFORATED �ETALSj"MINING SCREENS, 
----"', (' - }J-" -�� ., eOAL'"' ORE SEP�RATORS, REVOLVINC'·' SHAKING SCREENS. 

" .�. ':. (�< � :' JIGS &STAMP BATTERIES''''It''NO'<FMILLlNC&MININC MACHINERY;",,"'''' 

� \ ��� LHARRINCTON & KING PERFORATING € ,CHICAGO. 
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