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THE LONe �VyALD�ul!��n!��n�e_�a?�::!���:: ARCHITECTURAL BOOKS. 

A New and Thoroughly Modern Book. 
M'l�¥r.���. ll'ontal, Twin, Boiler, Spacing, Gate, Mul- U fiB 'f I d Ch 

The Most Complete and Valuable in allY 
tiple, Belt, and se u, eautl u, an eap. 

Language. Steam-Driven 
J"US'T' "R.E.A..Xl"Y"_ 

A Practical Treatise on the Manufacture of Soap and 
Candles, based upon tbe Most Recent Experiences in 
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Various Processes of Manufacture. includin£r a Great 
���6:b�ft:.°.r:n ��eDl ��\';(b� b�tlS:�e':l�ea����� 
With Additions and Lists of American Patents relating 
t" these subjects. By William T. Brannt, Editor of .. A 
Practical Treatise on Antmal and Vegetable ]'ats and 
Oils ;" one of tb e Editors of I. The Techno-Chemical 
Receipt Book." I1lustrated by about 163 engravings. In 
one volume, 8vo, of over 677 pages. 

Price �7.50, by mail, jree oj postage to anyaaaress in the 
'world. 

rr An il lustrated circular showing the contents and 
speC'imem of the enrpamngs of this valuable book, 8 pages, 
quarto, 1viU be sent free to any one in any part of the world 
who 1Pillfurnish us with his address 

ALSO RECENTLY PUBLISHED 
A Practical Treatise on Animal and Vegetable Fats 

and Oils. as well as the Manufacture of Artificial But-
::irti ���g����i:i���
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244 engravings. 739 pages, Bvo ........ . . ....... ....... �7.l;{i 
A n illustrated circular of this book, 8 pages, 4to, wiU be 

Sf,nt free to anyone furnishin g his address. 
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An illustrated circular of this book, 4 pages, 4to, sent free. 

pro The above or any of our Books sent by rna iI, free of 
postage, at the publicaNon prices, to any address in the 1Vorld. 

HENRY CAREY BAIRD &. CO., 
INDUSTllIALPUBLISHERS.BOOKSELLERS&IMPOltTERS 

810 'Vnlnllt !St., l'hilndelphin, Pn., U. !S. A. 

iavllty H�irrUrna�ll. 
Expose an Immense Heated 

Surface. 
Extract all the Heatfrom 

the Gases. lfurnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 

Universa]Jy satisfactory. 
Send for "Our Furnace Hook." 

Abram Cox Stove Co" 
MAXUI<'ACTI"HEUS. 

Philadelphia and Chicago, 
�----�==��� 

QUA RANTINE SYSTEM OF LOUISI-
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SCIENTIFIC AM}'�HICAN SUPPLEMENT. No. 62,.. Price 10 
cents. To be had at this office and from all newsdealers. 

This thermometer gives 
a permanent and continu­
ous record in ink of the 
temperature. 'rhe chart 
indicating hours of the day 
und days of the week gives 
the degrees of temperature 
from 20" below zero to 110" 
above. All instruments 
:�� :;���t�� t��S��� 
cord is easily read and a b-
501utely correct. Sold by 
the leading instrument 
dealers a.nd op t i c i a n s  
throughout the United 
States and Canada. and by 

The DRAPER 
MANUFACTURING CO. 
Owners of the United 

States and foreign patents, 
152 .Front Atreet, New York 

Oopyri<}htea. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hattleld. With directions for construction. Four engravings. Contained in SCI EXTIFIC AMERICAN Sup­
PLEMENT. 69.. Price 10 cents. To be had at this office 
md of all newsdealers. 
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PATENTS. 
MESSRS. MUNN & CO .• in connection with the pub Ii' 

catlon of the SCIENTIFIC AME RICAN', continue to ex­
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 
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preparatlOn of Patent Drawings, Specifications. and the 
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on Infrinllementl of P�tents. A 11 business intrusted to 
them is done with special care and promptness. on very 
reasonable tarms 

tatnfn':.mt?Rl1�f��aff;: �;"��
a
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cure them: directions concerning Labels. Copyrights , 
Design8, Patents, Appeal., RAi.sues,Infringements. AS­
siJ,wments. Rejected Cases. IIints on the Sale of Pa_ 
tanto,etc. 

We also send • .tree of charge. a SynopsIs of }'oreign Pa­
tent Laws, showing the COMt and method of afiOurinJl 
patents in all the principal countries of the world. 

MIJNN &: CO., Solicitor. of Patcnu, 
861 Broadway, New York. 

BRANCH OFFlCES.-No. 622 and 624 F Street, P .... 
0\111\ Building, near 7th Street. W .. lhinjlton, D. C. 

PERFECJ;v;Sp A�� I L E 
The Koell Patent �'1le. for preservtnll newspapers. Mag. 
az1nes. and pamnhlets. has been recpntly improved and 
pri�e reduced. 81lbscr1bers to the SC[ENTIFIC AMERI­
CAN and SCJEXTU'IC AMEfil(,AN ::;UPPLJ!.:MJ<'NTcan be 
�Plled for the lOW price of $1.50 by mail, or $1.25 at the 
.. s3iEW.rl�fcP�NERH,'1V.' b�'��I�

d
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every one wbo wishes to preserve the paper. Address 
DlUNN & CO •• Publlahera�ClAllIIRICAN. 

PUNCHES 
AND 

SHEARS. 
OVER 300 SIZES. 

-0-
Send for New Catalogue. 

The best is the cheapest, Bnd 
we are prepared to show you 
that 

Clark's Adjustable Wing 
THE VICTORS 

ARE THEBEST 

Bicycles, Tricycles, 
.AND 

Safety Bicycles 

Ventilating Fans, 
For Ventilation of every de­

scription. 
�ea:vy Pans 

FOR DRYERS. 
Results Guaranteed. 

Catalogue Free. 
In the world. Illustrated catalogue free. GEO. P. CLARK, 

Overman Wheel Co. 
Makers of Victor Cycles, 

BOSTON, MASS. 

Steam! Steam! 
We bu ild Automatic Engine s from 2 to 200 H. P., 

equal to anything in market. 

A I,arge Lot of 2, 3 and 4·H. Engines 
With or without boilers, low Cor cash. 

B. W. PAYNE &. SONS, 
Box 15, El:rn.ira, N _ Y_ 

Box L, 
Windsol' Locks, Conn. 

TnE MIND CURE.-BY MARY J, FIN-
ley, :\1.D. A review of·the theory of metn.physical heal-
�fn�� 1�� s�;t���I\?Hfhl:��?l���n�I�:i>����;��,

C
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O·..!". Price lIJ cents. To be bad at tbls office and from 
all newsdealers. 

Shepard's New $60 Screw· Cutting Foot Lathe 
� Foot and Power Lathes, Drill 
� ;:ee�ts�sCh���i:�::dr�I�,t,p';i�t 
I1J. Drills. Dogs. Calipers, etc. 
,; Lathes un trial. l .. athes on 

F $70 
You can buy our back-geared screw ..:::I pa
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o'r catolo"ue of Outftts O r cuttin

r 
engine Lathe. For $2.50 n ..: 0 n J". 

b k 'l'h C ] t P t· 1 M ... for A mateurs or Artisans. 
cg?nis ) t�at �rr.fe: lUll 

r
�<;t�C;ctiO�; � Address JI. 1 ... 8 HEP A ltD, 

for its use. Almost any boy can find time. before "go- � ���������.. A(�EN1�, 

fist {h� ������
f
t;���f�a.;�1�at�!\�:���, and thus estab- � tt 134 E

V'�I��l��'�"�\lio. 
Workers of Wood or Metal, in The Workshop', 
without steam power, by usinjl outfits of Barnes' Pat'Li 
Foot Power Machinery. can bid lower. and save more 
��

ntbYEl;�r1�ei���ri;��t�10�r;!e�ther means for do-
GEOLOGY EXPLAINED IN ITS SIM· 
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630. Price 10 cents. To be had at this office and fr0lI\ 
Bll newsdealers. W. F. & JOHN B.ARNES Co., 1999 Ruby St., Rockford,lII. 

RUBBER BEL TINC, PACKINC, HOSE. 
OilIes t  and J.nrgest Mnnufneturers in the United State�. 

VU L CANIZED RUBBER FABRI CS 
For Mechanical Purposes. 

A1.r Brak.e :I3:ose 
A SPECJAI,TY. 

RUBBER MATS , 

- � 

'''k) �'T "O;t 

, 8�---:� 0' - �"" - -;-RUBBER MATTINC, 
AND STAIR TREADS. 

NEW YORK BELTING & PACKING CO., 15 PARli: ROW, N. Y. 
JOHN H. CHEEVER, Treas., Branches: 167 Lake St .• Chlcallo: 308 Chestnut St.. Pbila.; 52 Summer St., Boston; 
J. D. CHEEVER, Dep'y Treas. Post & Co., Cin., O. Europe'n Br'ch, Pickhuben':; Hamburg (Freihafengebiet), Ger. 

To any person about to erect a dwelling house or sta­
ble. either in the country or city. or any builder wishing 
to examine the latest and best plans for a churcb. school 
house, club house, or any other puulic building of high 
or low cost. should procure a complete set of the ARCHI. 
TEeTS' AND BU ILDERS' EDI'l\IO� of tbp. SC IENTIFIC 
AMEHICAN. 

The informntion these volumes contain renders the 
work almost indispens&ble to the architect and builder. 
and to persons about to build for themselves they will 
tind the work suggestive and most useful. They contain 
colored plates of the elevation. plan. and detail draw­
ings of nlmost every class of buildin�. with specifica­
tion and approximate cost. 

}"our bound volumes are now ready and may be 0 b­
tained, by mail, direct frcJm the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to MUNN & CO., Publishers, 

361 Broadway, New York. 
Screw Plates. Adjustable Dit'. 

.... ,� W CATALOGUE !. .ff I. 
F. I'. F. : 

WELLS BROS. &. CO., CRE.::n�LD, 
MANUFAC'TU R ERR OF 

Screw Cutting Mo.chlnery and Tools for Mo.ehlnlst8', 
Co.rrlace Makers', Bnd Blo.cksmiths' Use. 

TAKE THE BETWEEN 
Cnicflgo andJ ] .. ouisville.In-
dianapolis.Cin.1 cinnati. and aU 
winter c i t i e s  of }I-'lorida and 

the ... . South. 
E. O. McC;o.·mick, Gt!u. I:lass• Agent, ChicllflO. 

WOOD - ENG RAV I t\l G 
fiNE CATALO(7UE ILLUSTRATIONS - ..;...;:.; 

C- f.L.KLENK 86 NASSAU StoNEW YORK 
DRY AIR REFRlGERA TING MACHINE. 
Descrivtion of Hall's improved horizontal dry airrefrig. 
erator. designed to deliver about 10.000 cubic feet of 
colt! air per bour, when running at a speed of 100 revolu­
tions per minute, and capable of reducing the tempera-
�������}U�I:�O:ned ��dr:rel���t'fo�
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diagrams illustrative of its performance. �ontained in 
SCU: NTIFJC AMERICAN SCPPLEME:"lT. No. �8�. Price 
10 cent.. fa be had a> this offioe and from all news­
dealers. 

�� CARY&. MOEIN � 
STEEL WIRE Of�SCRIPTIOf-.(�B 
234 W.29.ST. EVER &STHlSPRINGS. NEWYORKCITY 

2nd � MACHINERY H 
N. Y. Mach'y Depot, Bridge Store l('. Frankfort St., N.Y. 

COSTS IN MANUFACTURE8.-A LEC­
tUre by H. Metcalfe. U. S. A., delivered in the Sibley 
Col]e�e course.-An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained in SCIE:'\TIFJC AMERICAN SUPPL�:­
M E N T. No. tiU;.l. Price 1U cents. To be had at this office 
and from all newsdealers. 

OTTO GAS ENGINES. PEDESTAL TENONER. 
O .. '" 000 ... II S e I I M hO Of All !o!CIENTIFIC Invention is the Electric Ship Sig-ver ... u, '- 0 ( • p, c a ac mery or tA nat Patent No. 378.876. granted M arch Ii, ]888. Works lIorizontal ..... Otto ... Gas Engines. Car Work and the latest to perfection. Invaluable to naVigation. Prevents colli-
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Co bl ° d Ott 1 Gas Engines Machinery of all kinds. DOOLE Y, Wyoming. 111M. m ne ....... 0.. and Pump.. =-=-:�-=---=-c:-:=--.,.--c------------Combined . . .• . . .  Otto··l :.'�Jyn:f!r::;gs C B ROGERS & CO FO R SALE City, County. or State Rights, under 
• , ., • Patent 340,4,1)4. Address Duplex Gas 

OTTO GAS ENGIN E WORKS, Norwich, Conn. Regulator Co., P. O. Box940, or 31 Broadway, New York. 
CHICAGO, PHILADELPHIA. 109 LIberty IStreet, SCIENTIFIC BOOK 

CATALOCUE, New York AlleUey, 
lS Ve�ey Street. 

AN JNCUBATOR .-

BARREL, KEG, 
Hogshead, 

AND 

STAVE MACHINERY. 
Over 50 varieties manu­

factured by 
E. Ie. B. Holmes, 

BUFF,ALO, N. Y. 

STEAM and ELECTRIC LAUNCHES, _Pleasure Boats, Sailing Canoes, 
.... Paddling Canoes, Oars. RO'wll)cks, 

___ .�� _ - Sails, etc. 80 page catalogue. 
Over seventy-five illustrations. 

= '  Send 5 cents. lthme free. lrfen-- ", tion �� ��ll�':J'WF{�Nn. 
- ()allton, N. Y. 

W ��dr..C�i E g!il�"a"n�L B��c�r;,,�e, L 
700 Engrav Lightning mailing it. 

ings of Hydraulic AmeTican 
W ELL WELL Well Works, TOO L S, Macbines. Auror., Ill, ----

$1 0 0 O· to $50 00 ��ht
n
��\'rt. 

• • tltable bu st .. 
ness. MBlric I .. o.nt:erns Bnd ViewM of popular sub ... jects. Catalogues on tLPpJioation. Part 1 Optical. 2 
Mathematical. 3 Meteorolo,gical, 4 Magic Lanterns, etc, 
L. MANAl'!'I"!E. SS llindison SU'eN, VhleDllo, III, 

New York. 

THE COPYING P AD.-HOW TO MAKE 
and how to m�e; with an engraving. Practical db �ctions 
how to prepare the gelatine pad, m�d also the aniline ink 
by which the copies are made; how to apply the written 
���1��eJ�� ��?�NhT��I�oAt:�it?��O���PoJ�E�hEeN!i.t�e&: 
4-3�. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. ----

Ta..&DJ. M.L1II: RZOJ!TERBII. 

Tweed & Co. 
Manufacturers, 

83 Chambers Street, Nell York. 

E MODEL and L SendforCirenlars. 
XPERI M E�TA C

·��c��:��,��O. 
WORK SPECIALTY. (Mention this Paper. 

RECENTLY I'U JlI,I8I1ED. 
Our 11ew catalogue containing over 100 pages, includ­

ing works on more than tifty different subjects. Will be 
mailed tree to any address on application. 

III U NN &: CO., PUblishers Scientific American, 
361 111'oadway, l'iew YOI·k. -----------------

GOVERNMENT BREEDING FARM FOR 
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ing farm for horses majntained and controlled by the 
. government. and discussing t he economic features of 
the scheme. Contained in SCU:NTU'lC AMER.ICAN S{TP­
PJ.EMENT. No. tiuti. Price 10 cents. '110 be had at this 
office and from aU newsdealers. 

T� Scientific American 
PUBLICATIONS FOR r888. 

--0-
The prices of the different publications are as follows: 

RA'J'ES BY MAIL. 
The ScientifiC American (weekly), one year �3.00 
The Scientitlc American Supp]ement (weekly), one 

THE AGE OF THE STARS. - BY year. 5.00 

�
r
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ofi:�J�\tnar� i�� i 'l'h���i����,C �me�ica�, E�or� Ed
.
itiO� (m�nt�IY) 5.00 

science of a8tro�omy. COl}tabled in.�cIE:\,TI¥lC AMER- 'rhe Scientific American. Architects and Builders 
lCAN SLTPPI,E,,,.NT, NOS. 630 and 631. PrIce 10 cents Edition (monthly) one year 250 each. '1'0 be hl'd l'ttbis ptltce !Lad from all newsaealers. COMBINED IiATE8. 

. � !<t:I'ERIOll 
STATIONARY ENGINES 

. 
i wifh Plain nnd A.llOlll a-
1 tic {�UI-OfJ; Vel·,ienl nlld 

_ , HorizlIlItnl. 
Penna. ])iamond Drill Co., 

� ___ _" Birdsboro, Pa. 

The SOlentific American and Supplement.. $7.00 
The Scient1t1c American and Architects and Build� 

ers Edition, . :.. 5.00 
The Sctentific American. Supplement, and Arcbi-

tects and ]{uilders Edition.. . . • . 9.00 
Proportionate. Rates jar Six Months. 

This incll1de� postage. which we pay. Remit by postal 
or expres� money order, or draft to urder of 

MUNN & CO .. 361 Broadwnv, New York. 

CURE f��EDEAF 
,--::;; __ =-, PECK'S PATENT 'I:MPROVED CUSH­

IONED EAR Dnu::odS I'erfeetly ltc_ 

� HARRISON CONVEYOR! 
H.!!ffing Brain, Coal, Sand, Clay, TaG Bark, Cinders, Oresj �eeds,&c. 
�.1 BORDEN, SELLECK & co.,{":':��lChicago, ilL 

���:fB t�a�!ct
e
�:��rci's�����:r g:��: juries to the natural drums. InviSible, 

comfortable, always in position. Mn • sic, conversation, whispers heard dis­
ti�. WrltetoF.HISCOX.853 

........ "'"---== .... �'.J �mm:�b:k1!i��\'fB)?Ek, for 
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