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19th EDITION GREATLY ENLARGED. 
JUST READY. 

The Complete Practical Machinist � Embracing Lathe 
Work, Vhie 'York, Drills and Drilling, 'l'aps and Dies, 
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En!!lily ullerated. with (Julversnlliey Hoard. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

durable and ealSilykept in order. :iO keys, 90 characters. Weight, with carry­
ing case, 16 pounds. Special wheels for different langua,:es. 

High eBt Medal AlI.Hudeci, lrorlil's rair, Chicago, 1893. Send jor circular to 
The Munson Typewriter Co., 171 E. Division Street, i:;hicago. III" U. S. A, 

Railroad Train First, Bicycle Second, I 

R.unning Horse Third. 
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GOLD PLATE 
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SINTZ GAS ENGINE GO. 
GRAND RAPIDS, MICH., 

Tools, etc. By Joshua Rose, M. E , author of" Mechan­
ical Drawing Self l'aught," H'Modern Steam Engines," 
.. Steam Boilers," H rl'be Slide Valve," .. Pattern �laker)s 
Assistant." IUustrated by w.45 engravings. 19th edition, 
greatly enlarged, with new and valuable matter. 12mo, 504 pages. Prize .... ........ .... . .. . ...... . : ......... $2.50 JOHNSON'S time of 1.35 2 -5 for a mile ranks By maLl, freenf p )stage, to any iUldreBS '" tlle lvorld. second fastest of any method of progression 

GentsJ or Ladles' Size. 
..:l.iT TltlS Or:T and send it to uS with your name and address and we will E>end you this watch by express for exami­nation, A GUar8ut"e for & tears and chain and charm sent with it. You examine it and if you think it 1l. bargain pay our sample price, e2,35, and it is yours. It is beautifully en· graved and warranted th('be�t time-keeper in the World fOI the money, and equal in ap. pearanCQ to a genuine Solid Gold Watch. Write to·day! this offer will not appear 

D. S. A. 
.llanufacturers of tbe �illrz 1'"'01 �1-
riollul'Y uu ci lH aril l t-' t;�uo! and 
(�a!"Ofllilif' t<"lIllillt·�. ESIJPciully 
adapted for Boats and Electric 
Ligbting. Runs witll manufac­
tured or natural gas -Boats and 
launcbes. Prices vdt hin the reach of Jill. or �ell.clfor ('at alogue. .:Uention thi� paper, 
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XIII. 'I'aps and Dies. XIV. "ise Work; 'I'0018. XV. record for the distance. Salvator, the great 
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-¥�o11G����f�g"�n��1ilt running horse, ran a mile in 1.35 1-2 on the 

Lining or Marking out Work. XIX. -'lachine Tools. Monmouth track, August 28, 1890. In no i2'i. j'fm���;'��t
t� �!ru�"\};11�e�f ��?lr�u��;�eyi'i.J.;i: other class of sport has the two-minute mark 

;W-Prir,., $2.50 lJy mail, free of postnge, to any addreBs been beaten under fair conditions. The pac­
ill the lI·orlll. ing record for a mile is 2.01 1-2 made by 

ti;:;: �,�\:;fl���';,::ff�ft'!ji�f,l;(�T'(;;;,;f:;::;;:L�:;;[! tb� ::::tsy;�� Robert J., while the lowest trotting figures 
to allY one furnishing hi� acZdress. were made by Alix at Galesburg, recently, 
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giJ;}'g,�';i°gi;� °oj7�:' (:��;��I�g��t 2.03 3-4. -From the BiCyCling World. 

th e whole ('ol'('/'ill�1 1'1'1'1"1/ brflHcl1 oj Science o1'1Jlieil to the 
tyl�es:zh�.{J�f'vj:;I��,l�rt'lu��tl�17t{;f�ftha�� g�SJ'��s.any part $24. 16 C. P., 110 Volt Dynamo 

'1'0 introduce our VynUllltl1' 
HENRY CAREY BAIRD & CO., 

1�-nL:"STRTAL PUBLISHERS, BOOKSELLERS &II\1PORTERS 
�10 Walnut St" Philndplphin, Po . . U. S. A. 

For the Pictorial and Literary Presentation of 

the Events of the Day 

.)u;;. .� 

TAKES THE LEAD. 
In addition to its many other attractions, illus­

trated records of the achievements in 

"'. SCIENCE AND ART .'" 
form a notable feature. D uring ,894 there have 

been capital articles on such topics as: 

Chicago Drainage Canal 
Recent Excavations at Dashur, 
Gold Mines of Colorado. 

Egypt. 

Need of a National Health Board. 
Electrical Industries. 

andl\lotors of larger ca}laei­
ty and gain the confidence of 
the public, we place 011 the 
market a bighgrademacbine 
retaining all the special fea­
tures of larger machines. 
Durable. efficient, compound 
wound, self-oiling, finely fin­
ished. Platill� UYllaIlIO!oi. 
all sizes. or Setul for circular No. 22. 

RO'!'H &; ECK, 
32 Market st., Chicago, Ill. 

to play whist without the element of chance iii with the 

CHICACO 

Duplicate Whist Boxes, 
They aren 0 larger than ordinary c ard caRes 

h;l������::o\h:tSitWW��\Ph��\r�;�-;l���t��ea��dd �;;;r 
���;�� ������:gc;l�y��tco1r�s��7�esE�r���1����:i�� 

Sample "ox with eal'ds in, 25e. 
Circular and complete pri c e  list sen t free, 

A. H. WOODWARD, 852 Cllxton Bldg., CHICA(W. 

MATCH � MACHINERY, 

The Electric Candle 
is the cheapest and most reliable arc light for projec­
tion. It will run In botll the direct and alternating 
current, and will fit almost any lantern. 

� Send jar nl !(�,t rated circular. 

QUEEN & CO" PHILADELPHIA, PA, 

Tilt NATIONAL MFG. :�� WORKSHOP E��;:. 
p, IMPORTING CO With outfits of Barnes "·ood and Metal Working 
011 " �hinfJ>gIca!s?c�5�IY�! !J;e;;�� 334 DEARBORN STREET, pete with Factories that use steam 

CHI C A GO tiL L. If��e�h��t���il���ill:���r�:�hnni:�g�:� C? Mention the SCTlIlNTTFYC AMERICAN. made. Have stood the test twenty years. -------- Send for catalogue. Address: 
RECEIVER'S SALE 'I'he entirel?lantandlZood w. F. &. .JOHN BARNES CO., 
ll.lld '1'001 Co., including 'r�ll��fa\����:' �a:�;�: 1999 Ruby St., Rockford, Ills. 
ery, pattern!:', etc. als() thousands of dollars of orders on! -----
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hand. 'l'hi8 plant is located at the corner of Hudson liCE M,"('HINE�. COl�h!oi� Eng lnes. Rl'P'll'ers' 
and Seventh Sts , Buffalo, N. Y., and consists of a four an,d Huttlel'�'. JHnc.

,blnel'Y.. TIDJ VII.'!'ER 
story hrick huilding fully equipped for the manufacture l\-ll r.. Co., H99 ClInt-OIl Street, MIlwaukee. 'Vis. 
of til ner's machines and tools, machinery for working- ; ---

-
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celver, cor. lIudson and Seventh Sts., Buffalo, N. Y. I
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KEEP THE HEAD COOL. Ifymlrd,alrrdne"notk�;t>t>' 
The BTaidt>d "'in" SprilLU' sena 25 cents In st(Hr 

Pillow IS Cool and ]./BIJEU &: S(jl\7�' 
Cleanly. Comfort-, 'u . .'i1l 8f1HI you) n hit 

�!1h��S�Wr��: I A Phy�iciaJ1'", Juy.-rrhe reci} 
cany indestruct- I am�wer to prayer. Knllwledge of t, 
ible. Price, up- ' SOlomon tf) know. (�4-})age pamphlet, 
hol�tercd in fine stamp!:'. Dr. E. J. Goodwin, Solitude, 

or: Adult's 

St::��:f,�2��� I i"'! ii!!G� SAF"���J�H:JW�f,?,��,�"-- ------ ----- �i :I:€\,,','� ,Of eharacter and at price to suit 

ANY IDEA IS WORTHLESS unless perfect- I�::! •. )dh�" the mosteritica1 huyer. Deale" 
ed. I can make ',i ":,�"" }I1 shaftl1:tg wIl� .C01l8�lt tll�Ir 

you a model or mallHfactltre, Write Terms veryreasoTI- 'II', ,!:, lll,terests Ip wfltUlg for PrIce 
able. L, R. HITCHCOCK, Watert'own, COIl�_

___ 
THE GO("VI����,\�i�l�l1G�CcO�i��' CO., G(Juverneur, N. Y. 

GROUND MICA of a
4�l!��?
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_ SHANNOCK MICA CO., SHAN�OCK. 1\:, I. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES. SEND FOR CATALOGUE. 
TO CHAS BESE.lERMAKER2IBCENTRE ST. . NEW YORK:' 

LECTURERS' "on<1to;". W.GAl{])A�I, • 58 Ann Rtreet, NewYoJ'k, 
for Lantern �lidf"8. From original subject, 75 cents 
each; from own negative, 40 cents each. 

The Bailey Automatic Bicycle Brake 00 is as quick in af'tion as thought 11-� self. So unobtrusive, the . r�up. , /' would never know be had it were i 
" 1V not for the instant and ellechve _Hid 
i.\�_j) �lf�r.ei;3i,�2l���lC���3t���., C�i���'�;�(�� 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 

guide in the direction of HARPER'S WEEKLY, I 
and, with almost boundless resources, it will con­
tinue to treat every scientifiC event of public in­

terest comprehensively and at the shortest notice. 

CRITERION MAGIC lANTERNS And 
Stereopti con S. 

-- V8�USfGRINDSTo'1lr-
If so, we can supply you. All Si; JlHH11IIt�d an<lullIHtHnllt·cl. alw 

3�d Tholl"and Now Ready. 

ABC OF ELECTRICITY 
B y  WM. H. MEADOWCROF'r. 

FROlU THE LABORATORY OF TROS. A. EDISON. 
OItANGE, N. J., Sept. 24, 1888. 

DBAR SIR:-I have read t he 1\18. of your" AB C of 
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arrangement of the matter, have imprBssed me favor-
ably. Yours truly, 'I'HOS. A. EDISON. 

H Electric science is making magnificent strides, and 
this book tills a useful office in setting-forth the features 
and characters of these auvances."·-Hrooklyn Times. 

H The book is well illustrated, and no pains have been 
spared to make it accurate and reliable tbroughout. "­
Electrical Review. 

HInsimple language the author lays bare the seurets 
of electrical science and application."-Elrctr'icallrul'ld. 

108 page.s, Ulw:dratea. Cloth lJinrling. lVill be sent postput(l jar 50 cents. 
HOilIE BOOK eo" 4;) Y",,'Y "'t . . l'i"", York. 

The United 

Autographic Register Co., 
148-154 Monroe St. Chicago 
REGISTERS LEASED ���� 
of less thall2 cents per day. 
OR SOLD atfro.m$r5to$50. 
�in;';';'2''!'· ';;st�\'�h';;'s;;'. ·���11�)Tu����1���� BEWARE of Infringements 

AGENTS WANTED �1e��l
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plan. Three hundred per cent. profit. RIC�ARDSON & CO., 82 Reade Street, New York. 
-------

WOODEN TANKS. 
For RailroadR. Mills and Manufactories. 
Builders of Steel Towers and Tanks. La. Red Cypress Wooct Tanks a specialty. , 

,Yo E. ('A LH'YI':L L eO" ; 217 E. Main Street, I..Iouisville, Ky. 

Wimshurst Machines 
�, 16 an d 60 I,igbt Dy­

nnmo (�astin�8, 
Simple and other SCIENTIFIC 

A \lERtC,\N Motor Castings. 
E-"'GINE eA"TIl'IGS, 

TEJ,El'HONES, 
Send stamp for catalogue. 

PALMER BROS" Mbnus, Conn 

on, lAme or Eleetric Light. Front of Lanterns easily removable for substitution 
of scientific attachments, \Ve make lanterns and views for all kinds of uses. rir(!atuioguesjrN. J. B. ('01.'[' lo.\.- ('(L. lH Bt'f'h.mall :'"'01 .. !\.·n' "\:�ol�k. 189 La Salle Street, Chicago, Ill. 1140 Market Street, San Jfrancisco. Cal. 

MESSItS. MUNN & Co, Solicitors 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. CommunicatioIl:; strictly confiden­
tial. A handbook of patents and 
how to ohtain them Bent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Sdl'ldirlc Anlf'r-
�1(��an�li�

i
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Circulation of any s('ienti11C work. ,3 a year. �peeimpn copies free. 
Address ],]UNN & CO., 

New York, 361 Broadway. 

A Desirable Holiday Gift 
• •  DRAPER'S • •  

Recording Thermometer 
Gives a correct and continuous record 
in ink of the temperature on a weekly 
chart. 

Indorsed by the U. S. Government. 
StQlndard�zed and 1V wrranted. Wr'ite jar pa.'rHett/ar",. 

'I'HE DRAPER lUFG. CO., 
1�2 Frout �t., New York 

Patent Steel � 
SKELETON LEGS .� 

J Are the Best, ":..J Established 1849. D. W. KOLBE & SON, 1339 Arch St., Philadelphia, 

CLOTHING 
Sold direct to c onsumers AT LOWEST PHIfES 

r;;� mammoth catalog. Afldre�f> 
OXFORD MFC.CO.,Cloth;n<Dept.T.86 
344 Wabash Ave., Chicago, II .. 

VENETIAN IRON HALL LANTERN. 

More Designs. 
Our Booklet 

Venetian Iron 
for a Stamo. 

"Opalescent .soft Hued 
Radiance." 

x. P-P. 
Express prepaid to 
any express office in 
thO United States. 
RemitbY 650 
Oraft or Money .... Order. 

A, F, WEED & CO" 
We also sell the 
Toolsand Mate­
rialsto make this 
work yourself. 

108·8 LIBeRTY aT. NEW YORK. 

�:��::�;�!�c�� Agents. $75 
a week:, Exclusive territory. The n_Vili DlshWuher. Wasbesalltbe 
dishesror a family in one minute. 
Wasbes, rinses and dries tbem 
witbout welling tbe bands. You 
pusb tbe bUlLon, tbe macbine doe. 
the rf'st. Bri'l'br, polisbed disbel, 
and cbeerrul wives. No scalded 

1 f' no soiledhandsorclotbing . .. " I __ ' N". broken diHhf's, no muss. Cheap, 
urable, warranted. Circulan free 

W. P. HARRI�ON & CO., Clerk No. 12, ('ulumbu", O. 

MO N ITO R !.�.�.�.�.�.!2� 
Self Regulating. Large Illustrated 64 page ca.talogue for 4 cents in stamps. 
MONITOR INCUBATOR CO. 61 RACE STREET, BRISTOL, OONN. 

TYPEWRITERS. 
All makes half-price. Rehuilt to equal new. Sbipped WIthout deposl.t tt! responp:ible parties in all parts of the world. UnpreJudlceo adVIce given. Illust'd cata. free. 'l'\,p,E\\rIU'l'Elt � 45 I�iherty Street lIEA])Ql'AHT};HS, 5 New York, D_ S. A. 

TM TYD�writ�r 
EXCHANGE, 

8 Barclay St., New York, 

\Ve will save you from 10 to 50 per cent. on Typewriters 
of all makes. 

� Senil jar catalogue. 
STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

,Anti aU otil er 11lptnl,. Ppl'fnl'ntPd as Rptlnil�ed for Grain Cleaning and Min­
in/! Machinery, Woolen, Cotton, Pal)(�r awl Pulp MillR, Rice, �'Iour ann Oil Mills, Sugar HlHl Malt H()m�es, DistillerieH, Filter PreHsPs, �toIle, Coal ann Ore Sereens Brick and 

Tile Works, Filters, Spark Arrestprs. Gas and Water Works, Oil, GaR, and Vapor Stoves 
Coffee Macbinery, etc., etc. Rtannard Sizes Perforated Tin and Brass always in Stock' 

THE HAIU{'Il'iGTON ,\; I" I\(; PElf FOIIA'I'fNG eo., Chicago, ' 
And 284 Pearl Street, New York. 

© 1894 SCIENTIFIC AMERICAN, INC. 

NOW R.EADY I 

Fourteenth Ed iff 

Experimental 
A GREAT BOOK FOR THE HOU 

l�O Pages and 1111 !Superb 
Just the thing for a holiday present for any 'man, 

wOlllan,)ooItudent, teac}Jer, or anyone interested in f1ciel1ce. 
In the new matter ('ontained in the lat't pclitiOll wil11H:� 

found the Scientific Use of the Phonograph, the ('uri()l1� 
o1?tical illusion known aA tb� Allor th()�eopp, togptllel 
WIth other new and lnterestmg- Optical Illusions, tIl(; 
Optical Projection of Opaqne Ohjects. new experimentH 
in ProjecUoll, Iridescent Glaf':O:. some points in Plwto­
graphy. incl1J(lillU HamI ('a!llPras, Cane Call1l'ral', etc; 
Systems of F.ledrif'al Distriilution, Elpetl'i('al Ol'e Fir.cl­
er, F�ler�trieal 1:0('1\:('1', Elef'tri<: Chimes, How to COl··: 
Lantern Slides, �tll(ly of the Stars, and a great deal of 
other new matter WlllCIl will prove of interest to scien­
tific readers. 
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MUNN & CO •• Publish 
Office of the SCIENTIFIC AME 

3tH DRUADWA1', NEW YOR 
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