
BOOKS IW ELECTRICITY AND MAGNE TISM 
JUST READY. 

Ei!ct�a�:l�g1n��ri������ t:.iC�th�i��: Er:�fce��w� 
ways, Telepbone. Electro-Deposition of Metals, Elec
trotypi Dg, E1ectro-.Metal1urgy, and Cognate Subjects. 
32 pages. Sent free to any ODe in any part of the world 
wbo will furnish his address. 

HENRY CAREY BAIRD II. CO. 
INDUSTRIAL PUBLTSHERS,BOOKSELLERS & IMPORTERS 

SIO Walnut !'It., Philadelphia, Pa., U.". A. 

VANDUZEN S�iATM PUMP 
THE BEST III THE WORLD. 

Pumps Any Kind of Liquid. 
Always in Order. Dever Clogs nor 

Every Pump Guaranteed. 
!!'-.'--:In SIZES.--

12000 Gallons per Hour. 
$7to$75each. Address 
E. W. VANDUZEN CO., 

10Z to 108 E. Second St., Cincinnati, O. 
PORTABLE SINGLE RAIL SURFACE 
Railway. -Details of construction and de!J;criptinn of 
rolling stock of a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 19 Illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMEr\'T, No. 
101ol. Price 10 cents. To be had at this office and from 
all newsdealers. 

Our 10 to 75 light Dynamos are 
���o

h"a�c
e�h:r:��c���. 

b�i�� 
grade, compound wound, self� 
oilin�, self-aligning bearings. 

high effiClency and great durability 
guaranteed. Lowest prices. Do your 
�:r�l1;t:r a��!���;��q��� 
plete plants furnisbed. 
RO'rH BHOS. <\:; CO., !llfl's .. 

30-�t i��a���f
i\::!rlJ�

t
s, A. 

A Boiler Feeder 
For High Pressures 

WORKS AT 150 TO 250 LBS. STEAM 
as easily as 

OUR STOCK INJECTOR AT 25 TO ]50 LBS. 
May we tdl you about it' 

PENBERTH Y INJECTOR CO., 

116 Seventh Street, DETROIT, MIVH. 

ARMSTRONG'S * PIPE * THREADING 
-AYD-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inc hes. 
Water. Gas, and Steam Fit

ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. ;Stocks and lJus 
un'il'ersflily llcknowledoed to be 
THE BEST. llT,sendjor ca,talot). 
THE ARMSTRONG MFG. CO. nridgeport� Conn. 

I
,OATES;'OBI BREAl{ERS 

�VI '�Cfl1 lPO A� 
.
(mll:�S Itf 1l1'{ .. � OM'! AA'ILI!!"I1'I ' 

. • """ ',, Oil . � -
ESTIMATES furn ished forCOMPLETE CRUSHING PLA�TS 
::nufacture MINING MACHINERY ��:��i�tiOn, 
Gates Iron WOrks, Dept. C. 65D Elston Av. Chicago,lII 

USE GRINDSTONES? 
(f so, we can supply you. All sizes 
1IJ1J1I11rf>d and IIHIII01111If-d. always 
k:ept in stock. R<emember, we make a 
'3peciaityof selecting stones for all spe· 
clal purposes. I:T Askjor catalogue 

'.rl . . , CJ,EVEl,ANJ) 1'<'l'ONE CO. 

2d Floor. Wilshire. Cleveland, O. 
This hell��:'in�e

SJ���ih�r Horse 
WEBS'l'ER 2� actual horse power 

GAS ENGINE 
for $1.10, Jess 10% discount for cash. 
�f

uLI:s���:::i�y.anlii�f�1nP:��s o��tb� 
��eI��o�gi����i ,

m::�t�e a8r�6u��� 
Made for Gas or Gasoline. I[1r Write for Special Catalogue. 

WEU"'I' ER lllFG. f�fI. 
1!Il'i West 15th Street, CHICAGO 

The Chicago Gas & Gasoline Engine 
Tbe simplest gas and �asoline 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strengtb. Catalogue sent on 
appLication. 

MANUFACTURED BY 
J. J. NOltll1AN CO .. 

48 uA" South Clinton St., 
CHICAGO, ILL. 

Buy T ELEPMONES� 
That Are Good-Not "Cheap Things." 
Tbe difference in coot is little. We guar

antee our apparatus and guarantee our cus .. 
tomers against loss by patent suits. Our guar .. 
antee and instr11ments are both good. 

Western T elephone Construction Co. 
250 So. Clinton Street, CHICAGO 

Largest Manufacturers of 
Telephones in the United States 

TELEPHONES 
for Long or Sbort Distance Use. Also 
Interior or Warehouse r:l'elephones. Sent 
on trial to responsible parties. Sold thou
sands during the last two years. every 
one a success. i:ir Send jor Circular and Testimonials. 

Julius Andrae & Sons CO. 
J1ILWAUKEE, WIS. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. 'V. DeW. A bney. discussing the amion of 
the various rays of the spect.rum upon colors. Contained 
in SCIENTIFIC AMERICAN SUPPLEMF.NT, No. 1016. 
Price 10 cents. fro be had at this office and from all 
n eW!1ldealers. 

NICKEL 
AND 

Electro.Plating 
Apparatu� and Material. 

THE 
son & VanWinkle 

co., 
Newark, N • .T. 

136 Llherty St., N. Y. 
36 & 37 S. Canal St., 

ChiCBj(o. 

$ citutific �lUtricau. 

R 0 C K M
FaSltLeSLt �sriT

��oerSN
K
E
n°sw.

nCHE�;�e�������.s. 
Grinds Everything. 

Diamond Hardness. 

Dr" Send for circular. EMERY Fit any M i ll Frame. 

STAY SHARP. 

Sturtevant Mill Co. 

NO PICKING. 

Physical and School Apparatus 

THE THERMOPHONE 
A new instrument for 

Measuring Temperatures Will take temperature of any
thing at any range or distance. 

IJ,1r" Circu�ar free. 

£, S. RITCHIE & SONS, 
BROOKLINE, MASS. 

�T��' From I to 40,000 Pounds Weight 

W � � � of Open Hearth, Chester or Bessemer Steel, 
True to Pattern. Sound, Solid. 

�A.�TIN�� GEARING OF ALL KINDS, CRANK 
SHAFTS, KNUCKLES FOR 

CAR COUPLERS. Cross-Reads, Rockers, Piston-�e�ds. 
etc.� for Locomotives. Steel Castings oj every descrtptwn. 

CHESTER STEEL CASTINGS CO. 
Works, Chester, Pa. Office, 409 L ibrary St" Phil a., Pa. 

KeepCool! 
For Desk. Home, and 

Sick Room. Six, eight, 
and ten inch fans. Prac
tical outfits. 'rhousands 
in use. Also $1 MOTOR OUTFIT 
with fan, battery, and 
pulley for running toys, 
etc. K:"l'APP ELECTR1C 
AND NOVELTY CO. , i5 
Warren St., New ¥ork. -----------------

ACETYLENE GAS AND CARBIDE OF 
Cu.lcium.-AII about the new illuminant, its qualities. 
chemistry. pressure of liquefaction, its probH.ble futu�e. 
experiments performed with it. A most valu�ble serlPs 
of artiCles, giving ID complete f<?rm the JJartlcular� of this �ubject. Apparatus for maklOg the gas. Contmned 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
1004,100'-, 101'J, 1014,1015, 101ti. 10'J'J, 103a and 1 03�. 'rhe most recent apparatuR of slm· 
pIe and more elaborate type described and illus�rH.ted 
in special acetylene Supplement No.1 Oa1. PrICe 10 
cents each. To be had at this Office and from all news
dealers. 

Expert Train Running 
For the month of May tbe record of train movement 

on the B. & O. R.R. eclipsed the record breaking record 
for April, when tbe Passenger trains arrived at their 
destinations as per schedule ninety-five times out of a 
possible hundred. The B. & O. Fast Freight Trains be
tween New York, Philadelphia and Baltimore on the 
east, and CinCinnati, St. Louisand Chicago on the west, 
are being moved with an equal degree of precision. 

MADE OF FINE CLOTH IN ALL POPULAR 
qualinFitand Wear to finest 
Not to be laundered j when soiled rE-Verse, then discard. 

LUXURIOUS and ECONOMICAL. 
�;�� ��l�����i�:n!s���r�l�)l:i�\��r�:'tb:;;li��\���� 
or five pail'S ot" ()Ufl"M� naming the size and style. 
UBrSample Oollar and pair 0/ OUff8 .ent lor 6 CENTS. 
REvERsmLE COJ�LAR Co. Boston, 77 Franklin St. ,New York 

Boston, Mass. 

HARVEY HUBBELL 
Machinery and Tool Mfr. 

IJllpl'oved Tapping' ll'Iacitiues 

CREWS 
Machine Screws f'Jr electrical purposes. 

Sample box free. 
BKIDGEPOK'I', CONN. 

VAPOR LAUNCH. 
Engine and helm controlled 

from bow. Latest improved and 
only 12 to 1 motor DOW ready for 
clle market. 18 to iO it launcbes 
2,3, 5 and 7 h. p. No licensed en
gineer or piJot required. Speed 
and safety guaranteed. No dan
gerous naphtha or f}aso�ine used. 

_lIariue Vapor En�iue Vo., Jersey Vity, N. J. 
ACETYLENE APPARATUS.--ACETY-
lene number of the S(,IENTIFfC AMERICAN SUPPLE
MENT, describing, with full illustrations. the most 
recent. simple. or home made and commercial apparatus 
for generatln� acetvlene on the lar.ze and small Rcale. 
'rhe �as as made for and used by tbe mICroscopist and 
student; its use in thema�ic lantern. 'rhe new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057' 1 
Price 10 cents. To be had at office. 

ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART'S 

"VENI, VIDI, VICI," 
SUNART MAGAZINE, 

. SUNART FOlDINGS. 

Send for Illustrated Cata
logue-2 cent stamp. 

SUNA It'!' PRO"'O CO •• ROC" ESTER, N. Y. 

READ • " 

'
OPINIONS OF LEAOrNG AM MF'RS" 

OTTO GOETZE. U.S AGT.112 BROAD ST.NY: 

�"""""""""""'� 
� � 

E ",ATENTS! � � 'i· '., " , 
MESSRS. MUNN & CO. in connection � 

� with the publication of tbe SCIENTH'IC 
� A�IERICAN . continue to examine improve- � 
� for inventors�ents, and to act as SoliCitors of Patents � 
� In this line of bURiness they have had nearly Filty � � ¥6�r���:r�:�C�'0�n#ar�� B�:��:?���gi,g;:��� aiiJ � 
� the prosecution of Applications for Patents in the � 
� li��� :\���Sal��n:t1:��n�0 �g�eb��p���ti�r�e�f C�;::�:: ____ 
� ��g��g:,,�:g� rn�f�ge�����' o��!���rB. 

Al�g�u�:;'� � 
� intrusted to tbem is done with special care and prompt- ____ 
� ness. on very reasonable terms. ____ A pamph let Bentfme of charge on application, con. 
� taining fun information about Patents and how to pro- ____ � cure themj directions concerning Labels, Copyrights, � 
� ��:!:�!iie�ts�eW:jec1Ege�Ses�eiiii\i:s ��f1�:e

s��n�f ____ � Patents, etc. ____ -- We al.o send, free of charge. a Sm0r.s!S of Foreign � Patent Lawsl sbowing the cost and met IOd of securing ____ 
� Patents in al tbe prinCipal countries of the world. � 
� MUNN & CO . , SOLlC'TORS OF PATENTS, � 
� 361 BROADWAY, NEW YORK. � BRANCH OFFICES. - No. 622 and 62i F Street. PacifiC � Building, near 7th Street. WASHINGTON, D. C. ____ 

:?i ••••••••••••••••••••••• � 
© 1896 SCIENTIFIC AMERICAN, INC. 

Agents TVanted. 

KLINE'S PATENT IMPROVED 

Boss Jar Holder and TOD Wrench 
Entirely new-Fits any jar. 

No more burned bands in caDnin� 
fruit-No more broken jars while fill .. 
lng-No trouble to carry hot jars
No more bad temp�r trymg to open 
,ifa�-;�f :�tesl��Y�r r!O :�siJ���= 
Will last a lifetime. Price 5Oc.per set 

I{LINJ<: & (;0 .. !tIf.· ... 
4, River !"'otrect, J?lcJl'ill� Pa. 

:M:ANUF ACTURE OF STARCH FROM 
Maize. -By J. I{ riegner. Full details of the process. 
With One IlIu�tratlOn. Uontuined in SCIENTIFIC AMER

ICAN SUPPLHMENT, No. 1 01�. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

and HEAD NOISES r elieved by using 

Wilson's Common Sense Ear Drums. 
New scientific invention, entirely dUferent 

in construction from all other devices. Assist the deaf 
when all otber devices fail, a.nd where medical skill bas 
given no relief. .safe, comfortable. ana invisible; no 
wirWf 1�f.lW� a\:;��r'

e
n
t
J! 1��itMO[N(fi.��:et

i:" , Louisville Trust Co. Building, LouIBville, Ky., 
J)r" .lHellr;wn rtHs]Jrlper. and 1122 Broadway. New York 

THE PEERLESS 
STEAM COOKER 
Cooks a Whole Meal 

Over One Burner, 
on gasoline, oil, nas orcommon cook: 
stove. The steam whistle blows when 
Cooker needs more water. No steam 
in the house! No oifensiveodors! 
Burninc,scorchina or overcook� 
Ing impossible. Vegetables that al
ways lose much of their ftavorand 

becomewatery, soggy and indigestible by bOiling,are 
made dry, light and healthful. Meats and poultry, no 
�:�'io�"I����f�� O:::,���:r..�n�£:D�t,':�Ij.�f�� 
Tbe Honsekeeper's Friend; the Agent'. Bo
nanza. Aoentl Wanted. either sex. Exclusiveterrltory. 
.4<Idre" PEERLESS COOKER CO., Buffalo.N.Y. 

Shorthand by' M ail ��r������'lu!'i�����,!'l !i�� 
lesson F'ree. Potts �horthand College, Williamsport, Pa. 

ICE M'-\('H]�E�. (�()rli!O.!>O l�lIl!ille"" Bl"p"·t·r�' 
and Hurr leT'" Illaf'hi net'Y. THE VILT�JR 
MFn. Co .• �99 Clinton. Street. Milwaukee. Wis. 

Il���� TYPE WHEELS. MODELS &.'EXPERIMENTAL WDRK.8MALl.MACHINERf 
NOHI. TIES s.. E.TC. NEW YD� STENCIL WDRKS IDO NASSAU 8: N.Y. 

DEAFNESS & HEAD NOISES CURED 
b;t.myInvi!libleTubuLar Ear Cushions. Whis rs heard. 
Warranted to help more caSU thsll 11011 simfisr devict'fI 

i'. Hwcox onl�::�nJ�d�:�� ��y �s l�:dSf�:b�6k�f �cr�do�rFREE 
VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 
I'ROVIUESCE, R. I. 

WOODEN TANKS. 
For Railroads, l1ills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'ranks a speCialty. 

"'. 1,. (�A I.IIWJ(I,1. ell .. 
217 E. Main 8treet. Louisville. Ky. 

WANTED 
A large machine shop with a complete modern equip

ment would like to add one or two otber lines of manu
facture. Would be glad to make bids on a line of ligbt 
Or heavy mJ?��ev.: c���ssSCIEN TIFIC "",��ERICAN. 

DIXON'S 691 
CYCLE CHAIN 

GRAPHITE 

saves wear of chain, pre
vents rust and increases 
ease, speed and comfort. 

l1r It will pay you to 
send 10 cents for sample. 

lOS, DIXON CRUCIBLE CO., JERSEY CITY, N. J. 

,R!-lOADS illTHER BELT PRESERVER 
GIVES LIFEFlEXIBILlTY, A NO AOHES IVE NESS AN UN&UENT WITHOUT 
ROSIN OR ci'-IEMI C�LS 10 La, CAN, REGULAR. PRICE, t 2 .63.ANO A cOts 
BELT PUNtH,PRICE 50 CENTS,SENT fOR $ ep.> IfYOU MENTION SCI ENTlfI( 

MERICAN. J.E R.HOAOS "SONS .MAKERS OFTH£ RHOADS BELT 
fAt.TOR,Y W1LMINCTClN,OEL z. 9 MARKET "J PH!LA PA 

ATTENTION! INVESTORS 
Fan.. S.A..1IIE% 

Foreign Patents-Canada, Mexico, England, Ger· 
many, Austria, Belgium, France, Italy, one of the 
most novel and useful i nventions of the ag-e. For 
further particulars .. ddress, RYERSON D. GATES, 

108 La Sall e St .• CHICAGO. ILL., U.S.A. 

SMALL MOTORS for All Purposes. i:al�ilit�; gf'r:tr�;:::,
d
se:Pn�

Ci
:!�����P���fl{� 

� tOYs, dental drills, jewelerA' latbes. mOdels� VAl etc. Send for Catalogue. Th e 1. E." VI'l�'" 
, �JOT()lt ()O .• Manufacturers of Electric 

Motors and Electrica] Specialties, 12� 
Illitchell !'ll., l'ltOVJUEN()E, R. I. 
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