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Cbt JI B £ of tbt X Ray 
By WM. H. MEADOWCROFT. 

One volume, 12mo, cloth and gold, 75 cents; 
paper, 50 cents. 

The first primary work on the subject. A 
book for the people. The author of "A B 
C of ElectricIty" (1 vol. cloth, 1i0c.) showed 
clearly in that work his a bility to explain a 
techmcal subject for the layman who knows 
nothing of scientific terms. He has written 
this work about the X Ray in his usual clear 
and simple style, and a wide circulation of 
this higlily useful book is Wl�ured. The text 
is beautifully embellished with fine engrav
ings, and nothing is omitted tliat will give 
the public a clear knowledge of this re
markable discovery of Prof. lWntgen. The 
public would do well t o  secure both of these 
important works by this author. Sent 
postpaid by the' publtshers on receipt oj 
price. 

American T echnical Book Co., 
<Ii} Vesey Street, New York. 

TO BUSINESS MEN 
'rbe value of toe SCIENTJJ'JC AMERICAN as an adver. 

tlsln� medium cannot be overestimated. It. clrculatloIt 
Is many times "reater tnan that of any similar journal 
row published. It �oes Into all the States and 'l'errito
rie8. and 18 read In aD the principal Hbrarles and readln� 
room8 of the world. A bus1nc,lSs man wants 8ometb1ntl 
mOl'e than to s€.p his advertisement In a printed news
paper. He wants circulation. This he has when he ad
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertiSinll .. �ent Inftuence you to substitute some 
other paper for U,e SCIENTIFIC AMERICAN when se· 
IectlDll a list of publications In which you decide It Is for 
your Interest to adveItise. This Is frequently done for 
the reason that the ".,·nt gets a larger commission from 
tbe papers havln" a small circulation than Is allowed on 
the SCIENTIFIC AMERICAN. 

For rates addre ... 
IUUNN ok CO •• l'ubll8bere. 

361 Broadway, New York. 

DE.FIANCE. MACHINE. WORKS fl.... ..... 
. .  

DEF'"IANCE. . OHIO.U.s.A. 
" . BUILDE.RS O, _ 

• J " . .' HUB, S POK E.;' 
�" WHE.EL,BE.NDING, / I � _�AGON,CARRIAGE.. 

_ . 0' ." AND HOOP /1 - ' - I MACHINE.RY. 
'·'-'-· 'P�",:.� .:" SEND FOR CATALOGUE. 

THE SUBMERGED PIPE LINE ACROSS 
-1 he Willamette River at Portland. OreJ(on.-By II'. Hnd 
A. S. RUDe. Descrlp.lon "r u line of 28-inch c ... t iron 
:���n�

e
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land with pure water from Bull Run. 0. mountain 8t.ream 
thlrry mile. distant. With 18 illustrations. Contained 
In SC.E:ft.rlO A"li:R�N SUPPLEMENT, No .. Hltll 
��e �J:l��om �fr:e�d

c:3��8�aCh. 'J'o be had lit thi! 

The II Knapp" Electric Motor Il/�ll 
Best at the price. Doos S wonderful work. Jo'ltted 
�:, ���'ifa���':'�� 
with four Inch fan and 
battery elements to put 1 
In tumbler, with full di-
rections. 17' S • n Ii 
stamp ffYt' circ .. lar of 
larg... md<mI a1Id oth ... 
novtltiu. 

'" NOVELTY CO., 46 W arren St., N.Y 

BUy TELEPHONES 
That Are GolHI--Not Cheap Things 

dZ�g ,!1�B"e�.!i��':,�'i��e �fl'i!'�!�'o%!J�rto��: 
mo," he use the latter operated so poorly that patrons 
refused to pay renta\e. 

ap�:::'a�';!;.d�f
oJ:���':.�1 �c'!u�l ��:e\�M:.ectlnll the 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 Soutlr Clinton Street, Chicago 

The Largut Man .. Jact'llll' .... of Teltplwnu 'n th_ U. S. 

Do You Know-What? 
Tbst tbe ScIENTIFIC AMERICAN has been published 

by MU N N & CO. lI fty years 1 that It Is the best, the 
most popular, and has the larllest circulation of any 
newspaper d evoted to 8cience. engineering, mechanic8. 
Inventions and the latest discoveries In all parts of the 
world? 

Such Is the fact and the paper Is malJed every week to 
all parts of the United States, Canada and MexiCO, one 
year, fer $3.00. 

Tbe useful information &Ild recipes contained In t.he 
column of notes and queries Is of Inestimable value to en
;rineer •• students, Inventors and, In tact, to all classes of 
people; and the Information, whlcb I. not attainable 
elsewhere. is worth more to the reader tban many times 
the cost of subscription to the paper. 

The large number of engravings whIch Illustrate every 
iS8ue Involves a la.rge expense, is a useful 8s well 88 an 
attractive feature of the paper. Every discovery, new 
Invention or Improvement of Importsn'le Is illustrated 
In the SCIENTIFIC AMERI�AN. It teacbes young persons 
to th'nk and su"gests Invention. Teachers and em
ployers who bsve the Interest of youn" people at heart 
should recommend tbelr careful reading of the paper. 

� MUNN a. COMPANY. 

361 BROADWAY. 
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Do not J"'Vet to inclose 
cheek fYt'poatalfYt'der for 
"'rt. dollars JOt' cme 
..... � 

NEW YORK. 

',ieutifi, )meri"u. 
• ...00 YOU GRIND ANYTHING? 

H so, send for our Circular of • • • • 

DjOCK����� EMERYMad�!bI:H�-?!2�k�� � FIt auy Mill Frame. 

Cheap. Durable. Never Dressed. STURTEVANT MILL CO. Boston, 

ONLY PRACTICAL MAGAZINE CAMERA. 

SUN ART'S 
U VENI, VIOl VICI," 
SUNART MAGAZINE. 

SUNART FOLDINGS 

Sen:! for llIustrated Cata
logue-2 cent stamp. 

"'UNA It '1' PHOTO CO •• lWCIU:S'!'Elt. N. Y. 

FOR IRVERTORS 
ARD PROMOTERS. 
WANTED: Some eWlY selling electrical or 
mechanical specialty by well equip�d Ma
chine Work.liI. Would manufacture under 
royalty, or buy privilege outright. ' 
Address ,. SPECIALTY," care this paper. 

A GOOD THIKG 
An Electric Stove for $4.00 

No •• 'Ot-Portnble Stov� Inch-
�':..����I'ln ����1!'�!'s. 

eTu�t
elhe t':n� 

to boil an egg, warm the baby'. milk, make 
a .toddy or any hot drink. Suitable for 
a physlcla 's office!JJ'���/W�k:N�:�! box complete with cord 

rr:o':1u.t.�",?oltZ: :''il 
wliether the lamp .ock
ets· are 1<:dlson. West
In"house. orT.-H. 

SendffYt'OIUaflli t""t. 
WE MAKE THE BEST 

CAR HEATERS. 

American Electric Heating Co rporation, 
GENERAL OFFICE: BRANCH OFFICES: 

Sears Building, Boston. ���:3':lc'l:' BIg;:: �:I�g:k 
MANUFAC'l'URE OF BICYCLE S.-A 
very comprehensive article Jllvin� the dt!tllils of con
struction of every part of theBe vehicles. Wlt.h IS en
�rllvin"8. ContRitled tn SCIKNTllI'IC AM1!:UICAN S[Tp. 
I'J.EMICNT. No. IItll'i, PrICe \0 cents. To be had at tblB 
ottice and from all newsdalilers. 
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ENGg��RiNG ��� JJL CIYIL [1&11££[[ 
In all Branchesj Me
chanics; Arohitecture; 
Electricity; Mining; 
Plumbing; Mechani
cal and Architectural 
Drawing; Steam 
Engineerin� (Stat'y., 
Loeo. and Marine). 

T.e Internattonal 
(Jo ..... __ .. 8eIloo .. 

erOR SALE-cbeap-I�h.p.Gasor Gaooline EnJ<Ine. 
New. Perfection Mfll. Co., 838 Van Buren St., ChicagO. 

. L\Jrbt and ftne machInery to order' models and elec
t:1c&l work specialty. E. o. CHASE, NEWARK, .N, J. 

IC E 
IHACHINES, Co,·lIsoEillI'lues. Brl'wl'l'o, 
Illld Botti ... ·.' Machinery. THE VILTER 
MFG. CO .. 800 Clinton Street, Milwaukee, Wis. 

Shorthand by' Mail �=��J'ta���.::M·� 
!t.BJon Free. Potts t;horthand College, Williamsport, Pa. 

Experimental & Model Work 
(Xrcula ... d: adm.:. t...... Gardam & Son, 96 John St.,N.Y. 

Mllnnfacturinll' Plant, best location In U. S., cheay 
snpplles,lIne buildings, power and machinery, River, RR. 
For .ale, exchange for other properr.y\ or join cnmpallY tak\ngstock for payment. M. Baird, 1 6W.81JltSt.,N.Y. 

ALe v 
VOL:-;EY W. MASON &> CO. 

Engin�and �1��o�lro���o��! f'RICTION PUL�EYS, CLU��HES, ano ELEVATORS 
Latest Improved and onlyJ2 to 1 Motor I'ROVIDENCE, It. I. 
now ready for Lbe market. 18 to to ft. 
Launches. 2. 3. 6 8£ d 7 horse power. �(§)Oon bright metal .ur 

. 
R "-e: fa(es. ).1aclunery . .. J'I 

g, Too!s.etc .• absolutel" 
. prevent�d by using 

'" MAN NOCITI N60 Vi�" IY LUOl .... ,.. .... 
__ .. ca.Z5C. ...... Otto Goetze. n8 Broad St.. New York s���';!'��. Enj!��:-�\�:,���;1lj:!= �� 

Illnl';ne VIlPor En,,;ne (:0 .. Jel'sey (:11',.. 1\. J. 

�"""""""""""'� 
i �iI¥.�.�l���l i � �MERICAN.cOntinueto examine Improve- � 
� for Inventors."'ents, and to set as Solicitors of Patents � 
� In tbls line of bu.lness they have had nearlll Mil � __ '/Iear8' experience, and now have .. nequaled faeiWiu 10r --- the preparation, of PatentDrawln"s. Rpecltlcatlons, and � 
� the proseeutiun .of App,lcations for Patents In the � __ Unite:! Ststes, Canada, and Fore!!!! Cuuntries. Messrs. ___ ___ Munn & Co .. f.\l\o attend to tbeR!�paratlon of Caveats, _ 
� �rn:r���! rn"f������:' of 'i!:��: •. Alm�Il'::1'nn:s � 
� Intrusted to tbem Is done with special care and prompt- � 
� ne881 �ri.e'iil::=���� t�I��;'rl<e on application, con- � 
� tainlng fuR Information about Patents and how to Pl'O- � 
� cure tbem; directions concerning Lahels, Copyrl"bts, � __ DeSigns, patents

) 
Appeals, Reissues, Infrlnllements1 -� �:��:e,,���. Re ect.ed Cases. Hints on the sale or � 

- We al,o send, Jree of charge a SynOPStS of �'orelllD � 
� Patent LawsjshoWing tbe cost and method of securing � 
� Patents In al the prinCIpal countries of the world. � 
� MUNN &; CO., SOLICITORS O� PATENTS, � 
� 361 BROADWAY, NEW YORK. 

BRANCH OFFICES. - No. 622 and 624 F Street. Pacltic � 
� Building, near 7th Street. WASHINGTON, D. C. � 
� � 
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THE BICYCLE: ITS INFLUENCE IN 
l l eulth and Dit!eu.ae.-Br G. i\l. llnmmond. M.D. A Tal. 
nable and interestlllil paper In wbich the tlubJect is-ex .. 
hH.tHltivel, tl"ented from the followin� 8tandpoint8: I. 
The use of the cycle by persons in health. 2. 'rhe useof 
�r!\� ii�ib'! �f �::�r.��':����o�jt.\'�!1�d �"rt��Jl���t� 
To be- had at thiS office and 1I'om all newsdealers. 

Ifyott Wflnt lhe best L"the at'/(l DTill 
CHUCKS ' 

BUY 
WISTCOT'l"S. 
'Stronge8t 
�Pba=l; and DwrabU
<tll. Cheap and 

,,'e,otcflJt Ch'l<'k (�o •• Clt",id". 1\. Y _ r. 1". A. 
A.k ffYt' catalogut '" E"11!iBh. French Spanish fYt' Gemum. 

FIR�T PRIZE AT COI,UMBIAN EXPOSITION, 1893. 

ELECTRICAL SUPPLIES 
and A ('I' ARATUS Of every descriptIon at ·MANU. 
I'ACTURKll",' !'RICES. We make a ",pecialts 
of Work for Amateu ..... IP-� our prices. 

CI.YMER & HI!.Il.MA.J'li. Ueudltllr, Pa. 

u USE GRINDSTONES? 
If so, we can suppiy you. All sizes 
II.n.llltptl and .. lImUlll,lt·d. always 
\[ept In stoc\[. R�memher, we make a 
.peclaltyof selectl!llI stones forallspe. 
c.a. purpose.. pr A8k ffYt' catalogut 

Til .. (:J.I£VEI.ANJI ",TUNE 1'1), 
2d Floor. Wilshire. ClevelBDd. O. 

intere.tin� history of the cycle from 118 orilzin up to the 
pre.ient time. 'J'fte tlrst crftot-dri ven bicycle. 'fhe 
., bone-shaker" Rnd ita 8ucceSlior8. 'I'he tricycle. The 
modern wheel. Cycle bulldinfl n. science. Point8�f im-
W1t'":NI1H�8���it:�11���ia��:d � ���;�:3�:·�;: 
CAN SUPPLEMENT, No. I tll�. Price 10 cents. To be 
bad at this 01lice and from all newsdealers. 

Mak� yOUr Work IrigQt! 
The comfort of typewritlDII Is never appreciated nntll yon try a 

HAMMOND NO. 2 
It Is easy and elastiC to the touch, perfect and permanent In aUIlD
ment. speedy enou"h to write 206 words a mInute and II'lvcs as clear * and uniform an Impre8slon as If printed. Its durability' Insures * 
satisfaction and freedom from costs of repair. Its portability recom
mends it for t .... veUng purpose.. But ltS chief point of excellence 
Is the beauty of Its work to which thouoand80fnserscantestlfy. 

THE HAMMOND TYPEWR.ITER. CO.. .cOl East 6:ad Street. NEW YOR.K CITY 

© 1896 SCIENTIFIC AMERICAN, INC. 
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PETROLEUM LAMP TRADE,� 
Tbe U. S. Patent No. 6M.829 covering an Invention pro

tected by patents In six European countries Is for we. 
In the BrItish market alone over 2OO,()x) lamps manu
factured under this pHtent were sold last season. Pa
tentee b! .... iIIln" eitber to sell or grant a license to a 

�1.':f ��er.::,�I!i"'Se���' =g 
orlfef:: Ai'lkk� 

SON, Advertising Agents, Philadelphia. 

.--.... ··OODEN TANKS, 
For Railroad� 1I11l8&I1d MannfactoriQ8. 

La. B-3!!\,,,&p<:'��o��W���d.?s"i!!.��iUty. 
W. K CA I.IIWI<:I.I. Ut .. 217 E. Main Street, Louisville. Ky. 

DIXON'S 691 
CYCLE CHAIN 

IRAPHITE 
lOS. DIXON CRUCIBLE 

saves wear of chain, pTC
vents rust and inl'reasC8 
ease, speed and comfort. 

ar It will pay you' to 
send 10 cents for sample. 
CO., JERSEY CITY, No J. 

•:O�S�J�!}d�C!YS�����'�!! 
• ColI'ee. wet·· Feeds, !:Ialt. ete See illus
trated artiCle in SCI. AM •. October 24, '96. 
16 Years In operation. 17' &nd JOt' 6th 
Ulmtraud cat<Jlo91u. 
8. E. WORRELl •• Hannlltll!, Mo. 

Twelfth, Edition Now Beady. 

THE SCIENTIFIC AMERICAN 

CYCLOPEDIA OF 
Receipts, Notes and Queries 

12,500 RECEIPTS. 708 PAGES. 

Price, $6.00 In Cloth; $6.00 In Sheep; $6.60 In Half 
Morocco, Postpaid. 

T :o�� h'i:��; 
been on themar
ket for nearly 
six years, and 
thedemandforlt 
has been 80 great 
that twelve edi
tions have been 
called for. 

I t is entirely 
distinct fl'om the 
ordinary receipt 
book in being 
thoroughly up 
to date. 

.'l'he work may 
be regarded as 
the product of 
tbe studies and 
pr a c t i c al ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infol'matlon given being of the highest 
value. arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
tbat can be thought of, relating to formulre used 
'in the various manufacturing industries, will bere 
be found answered. 

Those who are engaged in almost any bmncb 
of industry will find in this book mucb tbat 
is of practical value in tbeir respE'ctive call
ings. Those who are in searcb of independent 
business or employment, relating to the bome 
manufacture of salable articles will find in it 
hundreds of most excellent suggestions • 

W" Send/or ducriptive circular. 

MUNN & CO., Publishers, 
a61 Broadway, New York. 
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