
BOOKS ON ELECTRICITY AND MAGNETISM 
JUST READY. 
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iS2 pages. Sent free to any one in any part of the world wbo will furnish his address. 
HENRY CAREY BAIRD &. CO. 

INDUSTRIAL PUBLTSHlCHS,BoOKSELLERS & IMPORTEHS 
�lO Walnut 8t., Philadelphia, I'a., U.!"O. A. 

This SCREW CUTTING LATHE 
(cuts Right and Left threads) 

6 inch 4-jaw Chuck-jaws re­
versible, 6 Lathe T ooIs, Set. 

,.....-"""" Twist Drills, $69.85. 

FRED FRASSE CO. 
21 Warren Street, New York 

The Edison Phonographic News 
tells where and how you can procure cheaply 

A PHONOGRAPH or A KINETOSCOPE 
the great money-earninl< wonders. Sample copy IOc. 

THE OHIO PHONOGRAPH CO., CINCINNATI, O. 

The Bartley Direct Running Saw Mill 
Most complete, compact, and substantial Portable Saw Mill now on the 

market. Can be set 
up anywbere. Cuts all kinds of 
lumber. Entirely self-contained. 
��n�:;ds y��;�: 

a:r Write jM' lUmtrated Catalogue. 
WM. BARTLEY & SONS, Mfrs.. Bartley Station, N. J. 

THE COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HABGERS� 

The first made with adjustable track. 
The track can be put up in 30 minutes. 

Dr Send fM' Book. 

The Coburn Trolle y Track Mfg. Co., Holyoke, Mass. 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANGENT, 
REFLECTING and WIEDEnANN l�I!!!�, GALVANOnETERS • . • • •  

Catalogv.e free. 

E. S. Ritchie & Sons, Brookline, Mass. 

BUY TELEPHONES� 
That Are Good-Not "Cheap Things." 
The di1ference in cost is little. We guar­antee our apparatus and guarantee O ur cus­tomers against ]088 by patent suits. Our guar­anteeand instruments are both good. 

Western Telephone £ollstructlon CO; 

J ,itutifi, �mtti,au. 
V ELOX P}( T.lET.l A Revolution in Pho-:z-l.l- 1."- tographic Printing. 

When exposed to the same light, prints 
aOO titnes quicker thnn nJblllllell. • • 

GLOSSY or MATT. ��. �t�
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Develf)ped and toned as fast as the printing frames can bejUled. A choice o]tonesmore 
beautiful than can be produced on anllotherpapero Permanent prints. Tbe p;reatest paper 
for hot or damp cJimates. r,o Cenl!!llD stamps brings two sample dozen cab's, developer and three sample prints. N epe.Oll Platinoid, Enameled and Rough BromilU Papers are 

the best and most !lDiform in the market. Nrle
�:;&.'!:l�::' 

a
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Nepera Chemical Co., !"Oole Manufacturers, 1iEl'ERA PARK, N. Y. 

'.rHE FISHER 
Patent Steam Pump Governors 
.l!�or Steam Pumps Working under PreBBure 

• and tbe 
FISHER PATENT GRAVITY GOVERNORS 
Ifor Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 
U�le �¥� �re f�����s. 

IT' Send for Circulars and testimonials. 
FI�HI<:1t GIIV1>IC:-'()H ell •• 

2018. 1st Avenue. Marshalltown. Icwa. 

The Practical Trousers 
Hanger and Press 

--. -- - ' " ,-- -----
Illarine Vnpul' J�Il"iuc (;0 •• , Je,°l!!w)' Uan', 1\. J. 

QUEEN'S N£W 

AUTOMATIC LAMP. 
Its Six Points of Superiority: 

L It keeps in focus c{:Dstantty. 
2. ltegulates and runs silently. 
3. No attention required to help it regulate. I. Tbe full crater 
�':.ry,�o,r;:t;:�_�inr,foeu�e!aw;� 
adjufol"tments are all outside. 

[W'"' Send for circular to 
Queen & Co., !nc., Philadelphia 

MaCh1ner�for making WI R E any articles from 

Automatic W�:a{����nl.������te :.artment is in 
Machinery for making sheet metal goods. 

WATERBURY MACHINE CO., 

MADE OF FINE CLOTH IN ALL POPULAR 
qualinFitand Wear to 5nest 

Not to be laundered i when Joiled reverse, then diacardo 
LUXURIOUS and ECONOMICAL. 
�eoJ� ��l�����i�:n!s���}��i�\���f't��li��\�:;� 
�s�:pfe��:r ��d��:r:i ;;::;'i�!J�e:io cJb��8. 
REVER81B1.E COLLAR Co. Boston, 77 Frankl

i
n St.,New York 

� , .' '" 00 fOR MONTH) TRII\L J �\,' 
, "  WESTERN ELECTRICIAN ,. v, 
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ATTENTION! INVESTORS 
FC:>B. &.4.LEZ 

Foreign Patents-Canada, Mexico, England, Ger­
many, Austria, Belgium, France, Italy, one of the 
most novel and useful inventions of the aile. For 
further particulars address, RYERSON D. GATES, 

l08I.aSalle St., CHICAGO. ILL., U.S.A. 

to take the CIvil Service Examina­tions now being held throughout 
the Un!te d "tates. $1,200 to '1.fiX1 
r:�tmo&�: pa��lr��n:��ib� r:: 
garding positions. salaries� dat·es of examinations, etc. FREE. if you 
mention the SCIENTIFIC AMERI­
CAN. Write to-day. 

Natl. Correspondence Institute, 
C. S. Dept. Washington. D. C 

1,JGHT and fine machinery a speCialty. Model and ex­
perimental work strictly confidential. Drawings made 
and Inventions perfected. Howe, 19 Gull St., Bufialo. 

I CE M..\('HINE�, COl'lifiii!'l F.naine!il. B.'''''·f'l'!lI' nnd D"ffler!ll' lllllf'hinr .. y. THE VILTER 
MFG. co •• !!99 Clinton Street. Milwaukee, WIs. 

Shorthand by' Mail ��r'i��.I<��tdl����.!'lft�'!t 
lesson Free. Potts !Shorthand College, Williamsport. Pa. 

,AU TOMOBILE CA R RI A G ES: THE I DEAS :��:"�I��!;':'\lAdvt�8�':i:u��c;;.�f�ns��::' 
Pari�-Borc1eHux·Paris Race ot.-Brief account of the ClnorrbU

es8,.POnenssd.
en"<;E!,, a,. n •• don8", lI!!>le .... _· oo,rd,. e�sJsO

o
h
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rk s. perfol'm:lnce of t.he vehicles that obtained the plizes in � u.;. iJ'Il 0 Y 
The comoetittOll tl1�tituted by the PPtitJournRI. \Vith 
�JI������ll����1�:No?l}f.

t
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KLINE'S PATENT IMPROVED 

Boss Jar H older and TOD W fench 
Entirely new-Fits any jar. 

No more burned hands in cannina' 
fruit-No more broken jars while lIlI-
W����e tr.:'J'��'in1�rCt�;rn�Ott" j��� 
jars-�o more tro1lble to close them­Made of best steel wIre and rubber­Will last a lifetime. Price OOc.per set 

I� I ,IN E & UO . . lllfn., River l"'treet, I?lorill, Pa. 

�t1:te TYPE. WHEELS. MODELl t..tXPERtMEHTAL WORK.1MAl.L1MCH1RUY 
NQVELTTEB .. ETC. NEoW laRK 6T.I-.c.L WGM' 100 NASSAU 8! N,Y. 

DEAF
NESS 8< HEAD NOISES CURED by my Invidble Tubu\Ilor Ear Cushions. Whil era heard. Warranted to help more cases than all sim�ar de"ice. 

¥.lbscoxonl�:a:�B:'d�:;�N�ry�sl�::ii!rd�k�f���o�:FRE£ 

au C K BR 0 S workers' Obt8e18, Goug�. Turning 
2.'iO So. Clinton Street, CHICAGO 

Largest Manuf acturers of 
Telephones in the United States FOR INVENTORS 

TELEPHON c.S AND PROMOTERS. SMALL MOTORS for All Purposes. 

' Pattern Maker's Gouges,_Wood-

CAS T . STELL i"ti'6'ir :Mro��UtYM::j.�eJ'1�8. 

WOODEN TANKS. 
For Rallroads. :Yi!1s and Manufactories. 

Builders of Steel Towers and Tanks. for Long or Short DIstance Use. Also 
Interior or Warehouse 'relephones. Sent on trial to responsible parties. So1<1 thou� Bands dunng the last two years. every 
one a success. 
tr Send for Circular and Testimonials. 

Julius Andrae & Sons Co. 

Seventeenth Edition of 

Experimental Science 

lillVI8EU AND ENLARGED. 
120 l'u::t·� and 110 �ltl)e .. b Cuu ndded. 

Just the thing for a holiday present for any man. womar��tudent, teacher, or anvone interested tn .sCience. 
In the DP.W matter contained in the last. edition will be 

found the ScientifiC Use of the PhOD1)Jn"sph. tbe curious optical il\uBion known as tbe Anortboscope, together with other- new and interestInfl Optical Illusions, the 
�Pfi�6'kIJ&\��t�id�:�J:�:a�b���� ��irir:t�

r
����� fr�r��s �fc}g�r:iC�D1s�b'ri���, ��c�:af8"�8'Fr�: 

er, Fllectrical Rocker, Electrif� Chimes. How to Color Lantern Slides, Study of the Stars, and a great deal of 
otber new matter WhlCb will prove of interest to scien­
ti-ne_ readers. 
��n�ag���I:�fot 'h�t�y ��I�:l

l.al�iSr�J:.���:�I£ 
� .:-iellli JOT tiiHUrurea CtrCni�nT. 

MUNN & CO .• Publishers, 
Office of the SCIENTIFIC AMERICAN, 

aut MK.OADWAY. !lEW YORK. 

WANTED: Some easy selling electrical or 
mechanical specialty by well equipped Ma­
chine W or ks. Would manufacture under 
royalty, or buy privilege outright. 
Address" SPECIAL TY," care this paper. 

MESSRS. MUNN & Co, Solicitors 
of Patents. have had nearly fifty years' continuous experience. Any 
one may quickly ascertain, free. 
Wh���bl:1fiy i�;tif��oro Ef::l:��Y c� 
�mmunications .strictly confiden­tial. A handbook of patents and 
how to obtain them sent tree. 

PATENTS 
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"�------'l.� RU5TA����.�r�t-r����EV � 
I'l �Cn BY r"'l I:i 01'1 MANNOCITIN S. � 

READ J ,., 

OPINIONS or LEAOfNG AM M'RS' 
OTTO GOETZE,U.S AGT.l14.N BROADST.N.Y. j 

DIXON'S 691 saves wear of chain, pre-vents rust and inpreescs 
CYCLE CHAI N ease, speed and comfort. 

GRAPHITE se�lJtc�i� ��lla':;;p�� 
lOS. DIXON CRUCIBLE CO., IEI!SEY CITY, N. I .  IilEowara. Cbainless Eicyc1e. 

���Ta=�'��fe���t,!���le��:::a!:e� 
cy,wherebybegetecommieeionethatwllipaytor 
tw:i Wheel. or It t"IeastreducethecOIIt. A.ddress 

BOWARD, 'lil Summer.A.. v .. Newark.N..J. 

USE GRINDSTONES? 
If so, we can supply you. Ali sizes 
n.ulIlI(f'ci and UIlIlIUlll1lf·tI. always 
kept in stock.· R�member, we make 8 13peciaityof selecting stones for a 11 spe­
CIal purposes. p,- Askjor·catalogue. 
Th.· CLEV.:LA!Ii II !,'l'lIlSE C:O. 

� Ploor-. Wilahire; Clevel&ncl, O. 

l:Tbe best manufactured. Specially adapted fo all kinds of URht work seWIng machine outfits toys, dental drills, jewelers' lathes. model§. etc. Send for Catalogue. 'rile I. EA VI T'I' 
. i :H�J;�::l a��I'En����rC���fa�te�

le
i�!i !lIitcltell !'St., l'R OVJUENUE, R. I. 

CROOKES TUBES AND ROENTGEN'S 

r��O�{�:��t3�o-;;��e t��:s����������)tSef;i���r��d f!J about Crookes tubes. SCIENTIFIC AM}O�RICAN SUPPLE­ME�T. N\". 181. 189._238. 243. 244. 192. '9a. 
90a, 9�o. 1 O�O. 1 0 .. 4, lOIi�. loa6. lila" also SCI ENTIFIC AMli:�ICAN. Nos. 7. �, 10 and 14, vol. 7�. 'rhese profUsely IIlustruted SUPPLEMENTS contain a most. exhalletive series of articles on Crookes tubes and the �xperimenf8performed With them. Amongt.hemwill be found Prof. Crookes' early lecture!!, de wiling very fully the. experiments which ElO exnitect the world, and which are now aj(ain eXCiting attention in connection wi'.ll Roentgen's phofO£rttphy. Price 10 cents each. 'ro be Imd at this office :,nd Jrom aU newsdealers. 

Eclipse -
Cream Separators 
are Closest Skimmers, Most Durable, Easiest Running, and far the Rimplest 
�:��i.r Power �l��:a�m�:!ted. 
C. L CHAPMAN SEPARATOR WORKS, 

I,ITTJ,E FALLS, N. Y. 

t�.' an����IE�y�I�S 
a Wilson's Common Sense Ear Drums. � �ew scientific invention, entirell di1ferent 
in construction from all otiter devices. As�is the deaf when all otber devices fal� snd where medical skill bas Il"iven no relief. 3afe, comfortable. ana invisible; no wirtvf l��:f� a\�A'�r'efttl! In;Iit'1lforst�J4�:etcn , 
or ��J�l� ��I:�';��'��T ?o·a�dill�gB��a':i:''i:!���·'YO rk 

Durable-Easily Applied. 

fr��Si�t��r ��i�i��!lf��1¥.�� 
materials, and win not dry up 
and become brittle under ex­
posure to the weather a9 coal­
tar roollnl<s do. p,- Send jM' 

free sample of roof 12 years old, 
with circular and prir.e Ust to 
WAltRE!' CHEMIUAI, 

&: lllln •• (:0 •• 

��) 1�'lIlrfln �treet, 
. -!'ie-\>" Yo,·I< • .  11�8 • .A. 

WE H OIl S I'; AN]) COLD ROOl\I.-BY 
R G. Hatfleld. With directions lor construction. Four 
engravings. Contained in SCIENT1FJC A PJERICA.N SUP­
PLEMENT, No. :.lI. Price 10 cents. To I>e had at thl. office ami from fI. n newsdealers 

© 1896 SCIENTIFIC AMERICAN, INC. 

La. Red Cypress Wood Tanks a specialty. 
W. 1<:. CA UIWI<:I,L (:0 •• 

217 E. Main Street, Louisville, Ky. 

VOL:';EY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, and ELEV ! TORS 

I'ROVIHENCE, R. I. 

�' . .. �2!:!t��I�!!
.

!=�I� - - � . proved automatIC copying machine. 
� 

a:r Send jM' illustrated circular. 

/. . • JOHN H. ANDERSIIN, 

'. 
- . 

9tO llIolladllock, CHICAGO. 

MANUFACTURE OF STARCH FROM 
Maize.-By J. I{riegner. Fun details of t.he prop-ess. 
With one illustration. Contained in SCIENTIFIC AMER­
ICAN SUPPLEMENT. No. lOt2. Price 10 cents. 'J'o be had at tbis office and from all newsdealers. 

C. F. SPLITDORF, MANUFACTURINC 
ELECTRICIAN. 

Induction 
Coils, Magnets. 
�l'r�al 
Winding. etc. 
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