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!tl£ilveriisements. 

CJlU)ll'i A It Y !tATES. 

111"id .. l'n�e. fOnell iIHIf"l"tioll - - .,.� cenr .• n li ne 
Bact. Pue-e . .. ncit i llflien-ioll - - - - $1.00 Il lin� 

I3r For some ctasses o! Advertisements. Special and 
H'ilJher rates are required. 

'llhe above al'e charges per ae-ate line-about ehrbt 
wOl'lis per line. 'l'his notice shows the widtb of the line. 
and is set in agate type. 1l�nJlravinQ"s may head adver .. 
tisemenLs at t,}je same rate per 8$ste line. by measure­
·llenL. as the Jetter press. Advertisements must be 
received at Publication Office dB early as Tbursday 
morning to appear in Lhp. foilOwing week's isslie. 

Foot Power 
r -* Screw cutting 

L tb Automatic 
a es Cross Feed 

9 and 12 Inch Swing. 
New Designs. Novel Features. 

S<ndfOT Calnlogu< B. 
SENECA FALLS MFG. COMPANY, 

695 Water St., Seneca Falls, N. Y. 

LAT H ES Sbapers l'laners, Drills, Macbine Sbop 
• OUtfits, Foot Lsthes .... Toolsand Supplies. 

Catalogue Free. Sill BAS1'IAN LATHE CO., 
120 CULVEIlT ST .. CmClNNATI. O. 

'''poor'''POWER''lATH''ES"i 
! ' : 
0; For Eleclrieal and Experimenlai : 
: W� : 
• Gunsmilhs and Tool Makers : i Oeneral Machine Shop Work I 
: 'B;eyde Repair Work : 
I : 
" 

" 
"I High Orade Tools 

:
.

" 

Correel in Principle • 
Eleganl in Design 

• Superior in Conslruclioa : 

i I ! THE BEST FOOT POWER .LATHES MADE. ::�;l.OGUI: I 
: -----

i : W. F. « JOHN BARNES CO. : 
: . i 1999 RUBY STREET, ROCKFORD, ILLS. i 
I .................................................... : 

AMERICAN PATENTS. - AN INTER-
estin� nnd valuable tRbie sho�inJ.{the numb�r of p�t�nt8 
Jlranted for the vurious MubJects upon WhICh petitIOns 
have he en tiled from the be�innin't down to December 
31. 189(.. CODtainpd in �CIENTIFJC AMERlCAN Sl:'P­
PLEM KS'T. No. 1002. Price 10 cents. To be bad at 
this office and from a1l newsdealers. 

Dealers. 

A NEW PIPE WRENCH 
Grips Quickly and Firmly, GA LVANIZED 

'88 well as other Pipe. and-will Not Crush 
it. Won't lock on pipe. Does not 

mar nut or highly polished 
fittinll. Other 

featuraL 

Send!Or Little Book, Ii'rte. 
SAMUEL HALL'S SON, 229 West 

Seventeenth Edition of 

J ,itutiiit �lUtti,au. 
ELECTRICITY 

I 
::r:':��:!i��1tr.Y' ��:t�o;� . ��neering. PlUmbing, Beating, Mining, l�bSh Branches. Send for free circular. 

etattng subject wish to study or ,"our trade. 
Correspondence Scbool of Industrial 

Sciences. SCRANTON. PA. 

STARRETT'S _____ _ 
IMPROVED SPEED INDICATOR. 

���ijjiS���� 
Gratluations show evm'y revo· 
lution. and with two rows of 
Hgures,read both rljI(ht and left 
as the sbaft may run. Auxil­

iary split cap is made to slip over the 
Wltb S lit ��l�l:� :K��?le to use on a center or 
Cap. '1.�5. Jr Illustrated Cataw{IUe Pre .. 

The L. S, Starrett co.. W:"J'.���t��iIt¥:.eJl%I�: 

TO BUSINESS MEN 
The value of tne SCIENTIFIC AMERICAN as an adver. 

tlsinl< medium cannot be overestimated. Its cIrculation 
is many times Ilreater than that of any similar journal 
DOW published. It ,lOes Into all tbe States and 'I'errlto­
ries, and is read In all the principal libraries and readlnjl( 
rooms of tbe world. A business man wants something 
more thal1 to see bls advertisement In a printed news­
paper. He wants circulation. Tbls he has when he ad­
vertises In tbe SCIENTIFIC AMERICAN. And do not let 
the advertisin2 80Ilent influence you to substitute some 
other paper for too SCIENTIFIC AMERICAN when se­
lectinjl( a list of publications In which you decide It Is for 
your Interest to advertise. This Is frequently done for 
the res.son that the s,zcnt gets 8 larger commission from 
tbe papers bavlnjl( a small circulation tban Is allowed on 
tbe SCIENTIFIC AllERICAN. 

For rates see top of first column of tbis pa,re or ad­
dress lUUNN &; ()OM l'"blisllers. 

361 Broadway. :New York. 

DRILLING MACHINERY. 
MANUP"C TUftED B'" 

WILLIAMS BROTHERS. 
ITHACA. N.V. 

MI1.u .. IT,," OR ON SIUS. FOR 
Oft SHAUOW WULS, WITH· 

STEAIIIII OR MORSE POWER 
5E"0 "OR CATA LOCilUIl 

WIWAMS IIROa.1TttACA.1II.'jJ 

Alt'l'El:llAN W}<;LLS -BY PROF: K :�t�:n���PJ� �ra:nti�l �r
e
t��i:rcBl���d'�ioun:o

ottrc:rt� 
eian wells. Some chemical features of artesian well 
supply. (jontained ill SCIENTIFIC AMERICAN SUP­
PI."MENT. No. 9<13. Price 10 cents. '1'0 be had at tbls 
office and from all newsdelilers. 

Pum�ing W�tu ay �om�rn:d Air. 
We take pleasure in announcing that by arrangements 

made witb J. G. Pohle, we are enabled to furnish our 
customers with the 

l'OHI,1t AIR I,IFT Pl;MP, 
protected by numerous American and Forei,gn patents. 

This department ot our business will be under the per-
8Onal supervieion of Dr. Pohle. tbe inventor and pattee. 

TY..;::..�:r
S�k.tn�R����I�n�rJt�N��·'york. 

ELECTRICITY AND PLANT GROW-
inJr.-A puper by Prof. I.. H. Bailey. of Cornell Univer .. 
sity. describing and JllvinJi! the re!lults of a series of ex­
p eriments upotJ.� the e1fect of electrical Illumination ����l���rg��� ����;.

t�OM?9�W��� !J9t:IElrr��� 
cents each. 1.'0 be had at tbis office and from all news­
dealers. 

"Pacific" & "Union" 
Gas & Gasoline 
ENCINES. 

A M Eo� t���BE!H�! J.��A!E����F COl 
A Complete System for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FU RNACES, 

for all kinds of Mechanical Work, 
HICH PRESSURE BLOWERS, ETC. 

Jr I Uustrated Catalofltus em application. 
�-=-------------------- I Address, �O NASSAU S'I'IU!a:'r. NKW YORK. 

VANDUZEN 8�FttM PUMP 
TN.E lIn .. tHUI ...... Pumps Aliy Kind of LiqUid. 

In Or4er •• e.er mog. Dor 
E .... ryPllmp Guaranteed.. 

W---.LIU SIZES.-­
G.llonl p.r Hour. 

•• ch. Addr ... 

A�w.rlBEI 
Manufactory EMtahlished 1761. 

LEAD PENCILS, COLORFlD PENCILS. SLATE 
PENCILS, W RITING SLATES. STEEL PENS, GOLD 
PENS. INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York. N. Y. 

llianufactory Estahlished 1701. 

They All Like It. The Ladies Like It. So Do The Men. Children Enjoy It. 
Layman Pneumatic Boats. 
JrSee SCI. AM •• May 18, 1�. 
Send k. lin stamps far our hand-

somely illustrated eatalogue. 
Address H. D. LA YMAN. 

851 Broadway, New York. 

- - THE 

Jr ESTABLIISHED 1�4:i. 
The Most Popular Scientific Paper in theWorld 

Only 53.00 a Year, Includ i ng- l'ostag-e. 
Weekly--62 Nnmhers a Year. 

Tbis , .. iclely circulated and splendidly Illustrated 
paper is published weekly. Every Dumber contains six­
teen pages of useful information and a larlle number of 

-original engravings of new inventions and discoveries, 
representing Engineering Workst Steam Machinery, 
New Inventions, N ovelttes in M.ecbanic�, Manufactures, 
Chemistry, 11)lectrlcity.Teleilrapb y, Photogravhy. Archi­
tecture. Agriculture. Horticulture, Natural History. 
etc. Complete list of Patents each week. 

Tel'ms of SnbSC1'h)tion.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for <me lIear-52 numbers­
postage prepaid. to any subscriber In the United'States. 
Canada,or Mexico,on receipt of 'I'hree ))011""8 by 
the publishers; six months, '1.50; three montbs, $1.00. 

Clnb!!l.-Special rates for several names, and to Post­
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 seaJed, and correctly addressed. 
seldom goes astray, but i8 at the sender's risk. Address 
all letters and make all orders, drafts, etc� payable to 

MUNN &; CO .. 361 n .. oadway. l\ew York. --i'i--

Jdentitit �mtritan JUPl.ltauent 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICA". but Is uniform tberewlth in 
eize.every number contalnin2 sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and . accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
presen.ts the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology. Geology. Mineralogy, Yatural 
History, Geography, ArchreoloJZY, Astronomy, Cbemis­
try, ElectriCity, Light, Heat, Mechanical EngineerIng, 
Steam and Railway EnlrineerlDg, Mlninjl(, Ship Building, 
Marine Engineering, Photography, Technolojl(y, Manu­
facturlnp: Industries, Sanitary Englneerlfljl(, Agriculture, 
lIortlculture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and v aluable Information 
obtainable In no other publication. 

Tho most important E�7IIJ Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described In the SUPPLEMENT. 

Experimental Science The ':£limax" Stereotyper 
Moulding Press Combined, 

SCIENTIFIC AMERlCAN DYN A MO. 
Description of a plain shunt-wound dynamo of simple 
�g��Yi���r'I:,���s���rYE��� o� "o'fb"ew, O�!�� � 
5 h. p. motor. Tbls machine was construct� especially 
for the benefit of the readers of tbe .sCtf'll t inc .A 11ler'icfl� 
by Mr. W. S. BlshDp, of New Baven, Conn. It Is de-

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­
MENT, bot.h mailed for one year to one address for $7.00. 
Sinjl(le copies, 10 cents. .A ddress and remit by postal 
order, express money order, or check, 

MUNN &; ()O., 361 nroadway, New Yo .. k. 

--i'i--

1 �O IJnae8 and 11 0 �upel'b <Juta added. 

Just the thing fo r a holiday present for any man, 
woman��tudent. teacher. or anVl)ne interested i.n science. 

In tbe np-w matter contained in the last. edition will be 
found the Scientific Use of the Phonograpb. tbe curious 
optical illusion kn owf.1 as tb� Anorthoscope. together 
with other new and 1DterestIn� Optical Illusions, the 
���g�IJi�i.::���d�:�rit

a�:s�b�<;;}!. �h::��rWh��� ��i��s �cim����i:rf>1s���f��. it�drT:aIf&�S'F?�'2 
er. F-lectrical Rocker. Electric Cbimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter W hICh will prove of interest to seien. 
tiflc readers. 
bo������ I�ro:;::t�y :�fl�';'ll�I�a'tf�gr'b���$IA� 

g ..... :stna fOT tllll�u'ated circttiar. 
MUNN & CO •• Publishers. 

Office of the SCIENTIFIC AMERICAN, 
:Uil BROADWAY. !lEW YORK.. 

for making perfect Cellnloid !!!te­
.·t·oty,,..,,,to be used in plHce of metal 
stereotypes. Also for making Ru b-. �;:�y-�a�t\)ri� o����d

S�: isc�sl�? 
Dec. 30, 1893. Send for cIrcular to 

THEJ. F. W. DORMAN CO. 
217 E. German St., Baltimore, Md. 

Manufacturers 0 f 
Rubber Stamps, Vulcantzers, Stereo­

type Machinery and Supplies. 

BUY 
TELEPHONES 
That ure !HH,d-not '·cheap thinKtII." The difter­
ence in cost \sUt.t1e. We guarante.e our apparatus and 
Wu�r:�!�:n�� ;;:ci\���ma::l:!�J��.�7.r.\���)���ts. 

WES'I'ERN TELEPHONE CONSTRUCTION CO., 
«0 Monadnock Block. CHICAGO. 

Largest M anufact.urers of Te�hC>neB in the United statts 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH .• 

u. s. A.. 
Manufacturersotthe Silltz "'ta­
donnr,. and ltlarlne (�nM and 
(';'n!lloline Kntrinf"8. .Esi.eciallY 
't1:g�:g.

for�:t!.t�d
ma��� 

tured or natural gas -Boats and 
launches. Prices within the reacb 
of all. g;;t��dthf. �� •• 

���e:e�?:f���tr��r� s�p�eJ�=� ;�� tt��t��: 
use, but who do not oare to enter Into the subject scien­
tifically. With 24 illustrations. Contained in �C1ENTlnc 
AAII!:RICAN !'"UPPJ,EMI<;:\"T. No. �4i:i. Price 10 cents. To 
be had at this office and from all newsdealers. 

CLARK'S 
R.otary 

PATENTED,----.... 
Upholstery Brush. 

Moth Exterminator. For Cleaning Button 
Indentations in Furniture, Carriage Linings, 
Mattresses, etc. .. No motbs live where this brush Is ��8:' 1!.eN� r.';ie

l�litr�t1er�o.�.rI: hJ:'::�� 
180 Waehiullton Slreet, Boston. Mass. 11 tflWlKUNS.MILES:f¥t 

MANUFACTlfiER OF 
Brass,lron,Steel" German Sliver 

1108 Quarry Street, I S eRE W 8 PhiladelphIa. P •• 

ELECTRICAL PHENOMENA ILLUS-

�ltiltli1l9 �(litiOll" 
THE SCIENTIFIC AMERICAN BUILDING EDITION Is 

IsllUed monthly. ,2.50 a year. Slnjl(le copies. 25 cents. 
Thirty-two large quarto pages. formlnjl( a large and 
splendid MaRszine of Architecture. richly 8dorned with 
elegant plates and other fine enjl(ravinjl(s; lIIustratlDjI( the 
most interesting examples or modem Architectural 
Construction and allied subjects. 

A special feature Is the presentation I_ each number 
of a variety of the latest and best plans for private resl. 
dence�. city and country, including those of very mod .. 
erate cost 88 we]] 88 the more expensive. Drawings in 
perspective and In color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and oheapness of this magnificent worlr 
have won for 1t the Lnl'"est Ch'cnlntion of any 
Architectural publication In the world Sold by all 
newsdealers. '2.50 a year. Remit to 

MUNN 4'; CO., 361 Br oadway, New York. 

--\i-

��vort �ditioll 
��a���l

brn:rg�e�!��:��!C�f-:a�e?i;1����;:��t��: of the SCIENTIFIC AMERICAN, with whlch Is tncor-
of the first princlcles of electricHI pbenomena in such a porated •• LA AMERICA CIENTIFICA E INDUSTRIAL," th�t���� t�n:���l;,e 

tt���ntv\�b b�ltriiu�r��f����d C�';,� or Spanish edition of the SCIENTIFIC AMERICAN is pub-
tained in SCIENTIFIC AMERICAN SUPPI,EMENT, No. lished monthly. and is uniform in size and typography :

l
r:

.;w
;

d'������ents. '1'0 be had at this office and from with the SCIJlNTIFIC AMERIOAN. Every number con-

-�iii;:J .... �.,mm:r.l�. tains about 50 pages, profusely illustrated. It is the finest 

I 
DOHYOEU usLeLte°lep

'
honCesE1 Nlf Tso.Rwe�� !Irlve 

iii! SCientifiC, Industrial export paper published. It clrcu-
� lates throURhout Cuba, the West Indies, Mexico, Cen-

tral and South America, Spain and Spanlsb possessions ;��j��\ti�:s� y�Yt:r���' a gut!8���a!�:;ft:i��� -wherever the Spanish language IS spoken. THE SCI .. 
�!\�p'h��e:�� a\r�r ���t

Of i1.� :�J\ro ��f::i� ENTIFIC AMERICAN EXPORT EDITION bas a large 
a tele hone. Write for 111ustrated catalogue. guaranteed circulation In all commercial places through-

PH"<ENIX INTERIOR TELEPHONE CO., out the world. $3.00 a year, postpaid, to any part of the 131 Liberty St •• New York. 

I 
world. Single copies. 25 cents. ' .  . Jr Manufacturers and others who desire to seCUre �hal'n BELTING of Various Styles ELEVATORS CONVEYORS A foreljl(TItrade maYbaVe large

.

and �andsome

.

lYdISPlayed 
, , ' annOU1).<:emen·.. publlsbed In th\8 edition at a very 

COAl. MINING and HANDLING MACHINERY. I moderate cos�. Rates upon application. 
The JEFFREY MANUFACTURINC CO., COLUMBUS, O. iUVNN &; VO .. l'"blishers. 

IF Sea.i for Iat.o � "a." lkaIMlhM: OII�li.w YQ&K. I 361 Brea4wa.,.. New York. 
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