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For the Pictorial and Literary Presentation of 
the Events of the Day 

Harper's -�­;.,,;r< • 

-IU;;;. .� Weekly 
T AKES THE LEAD. 

In addition to its many other attractions, iIIus= 
trated records of the ach ievements in 

"'. SCIENCE AND ART .'" 
form a notable feature. During .894 there have 
been capital articles on such topics as: 

Chicago Drainage Canal, 
Recent Excavations at Dashur, Egypt. 
Gold Mines of Colorado, 
Need of a National Health Board. 
Electrical Industries. 
Cleansing the Streets of Paris, 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, it will con= i 
tinue to treat every scientific event of public in= 
terest comprehensively and at the shortest notice. 

NEW YORK CITY. 

The Leading Religious and Literary 

Weekly Newspaper of 

the World. 

The past record of THE INDEPENDENT is an 
earnest of what it will be in the future. 

It maintains a higb standard from year to year, and 
furnishes a newspaper unsurpassed in the variety, 
quality. and quantity of the literature it offers in the 
representative character of its contributors, and in 
the breadth, ability, and vigor of its editorial discus­
sions. 

During the past year THE INDEPENDENT has 
printed 1050 columns of reading matter, equivalent in 
octavo volumes to Bancroft's complete H History of 
the United States" twice over, with three volumes to 
spare. 

It has printed during the same time over 200 original 
poems, from the pens of the lea_jng American, English ; 
and Canadian poets. 

It makes a specialty of short stories for old and 
young-bright, readable ones of unexceptionable tone' 
and liternry merit. 

It gives a complete religious history of the times in 
uddition to full reports of all important religious 
assemblages at home and abr,)ad. It prints fresh letters 
from all mission fields throughout the world. 

.fhere is no weekly newspaper printed in the English 
8nguage so instr uctive, so necessary, and useful to 

an classes and conditions of society as THE INDE­
I.'ENDENT. 

It makes its terms of subscription so favorable that 
few people have any excuse for not reading it habit­
ually. 

Terms of Subscription: 
One Month 
Three Months 
Four Months -
Six Months­
Nine Months -
One Year 
In Clubs of Five or more, each -

$025 
075 
100 
150 
2 25 
300 
200 

Specimen copies free. 

"TRIAL T RIP," One Month, Twenty=five Cents. 

THE INDEPENDENT, 
130 Fulton Street, 

P. O. Box 2787. NEW YORK. 

e!l!L��tcl� TYPE WHEELS. MODELS &. EXPERIMENTAL WORK.SMALl.MACHIt4£RY NOVElTIES 8r. ETC. NEW'IaRt< STENCIL WDRKS 100 NItoSSAU aT Nt". 

14 KARAT pC
L���. 

CUT 'J'HIS OUT and Sind itto 
with Jour name and al:!drese 

:�td fl�i';�!dse::tcb;�
h
������:

i
:�; 

examination. You e.xamine it at 
theexpresB office, and if )'OU think 
it a bargain pay our sample price 
$2.75, and it is yours. It ismagni· 
fic{'ntl�' engraved and equal In 
appt'aranet" to a gt'nuine Solid 
Gold "llt('h. A �uarantee for 5 
years and beautIful gold plate 
chain and charm sent free with 
every watch, write to-day.thismay 
not appearag-ain; mention wheth�r 
vou want gents' or ladies' size. 
THE NATIONAL MFC. 

& IMPORTINC CO .. 
834 Dearborn St., Chicago, m. 

ar Mention the BcmNTIFIO AMEBIOAN. 

� titutifit �tuttitau. 
$24. An 8 light, 16 C. P., 110 Volt Dynamo 

'ro introduce our Dynamos 
and Motors of larger capaci­
t v and gain the confidence of 
the public, we place on the 

Study Electricity at Home ELECTRICITY 
����� 1��eSb���i;!� nge
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hngineerlng, Plumbing, Heating, Mining. ���fl�fn� �fi�€��%��f���: tures of larger machines, 

Durable. efficient, compound 
wound, self -oiling, finely fin­
ished. l'lntitl� HYllalllos. 

VENETIAN IRON HALL LANTERN. :t'ifl:;'gh s��j'::''ih::Sh ��':.�u� ;i':o�rr�J��: 

�8�e';i'd f(ff circular N 0.22. I 
ROTH &; 1-;1' K, 

32 Market St., Cbicago. Ill. 

ARTESIAN WELLS -BY PRUl<�. E. G. Smith. A paper on artesian wells a8 a source of water su p ply. Essential geological conditions of arte­
sian wells. Some chemical features of artesian well supply. Contained in SCIENTIFIC AMEUICAN Sup­PLEMENT. No. 943. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

OIL WELL SUPPLY Go, 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for either Gas, Oil, Water, or Mineral Tests, 

Boilers, Engines, fipfl, Cordage, Drilling 
Tools, etc. il! 11,",( UUfliOQHe. pllce hs{s, 

ItHli discnlmt SfleelS OlL request. 

Pitliburg, 011 City and Bradford, Pa. 
Also, 32 Cortlandt St .• �ew York. 

TURBINE WAs1n�t.��fze�LS. 
JAMES LEFFEl. A CO •• 

Springfield. Ohio. U. Ii. A. 

The Only Right Wa, 
to Jllay whist u'ilhout the 
element Of chance is with the 

CHICACO 
Duplicaie Whist Boxes. 
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Sample f.ox with cards In, 25e. 

Circular and complete price list sent free. 
4. H. lVOODlV ARD, 852 Caxton Bldg., CHlCAGO. 

MATCH � MACH INEBY. 

MESSRS. MUNN & CO, Solicitors 
of Patents. have had nearly fifty 
years' contInuous experience. Any 
one may quickly ascertain, free, 
W��:t�bl:�/��rft��fo Kfti'��bl C�� Bommunications strictly confiden-
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Circulation of any scientific work. t3 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 
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Radiance." 
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Express prepaid to 

any express office in 
the United States. 
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METAL Bnd WOOD TOOLS WOR�RS' J 

FOOT P WER SCROLL SAWS. J1IOlfl'ISERS, 
()����tE:RFsO"��E!�a MACHINERY. 

Wecarry in Stock all the 
LEA DIN C Ii::':hl�:�er 

MAA�E VERY LOW PRICES! 
Send 4 cents for large llius. Catalog. 

THE WILKINSON CO., 83 Randolph St., Chicago 

VOL�EY W. MASON & CO • . 

FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

MAXIM'S FLYING MACHIN,E.-FULL -�-�����--------- " g:!�;�t ���e�{ 1; l��'orp�rn:�k{\p��ugaIit;����sWifhhi��r�� i SANITARY SOAP VASE! success. With 12 illustrations. Co ntained in SCIEI\�-' 

Correspondence School of Industrial 
Sciences. �RANTON • .P A. 

CHICAGO, ILL. 
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Wimshurst Machines 
S, 16 and 60 I�ight Dy­

nnl110 Castings, 
Simple and otber SCIENTIFIC 

AMERIC'.AN l\lotor Castings. 
ENGINE CASTINGS, 

T EI.EI'HONES, 
Send stamp f(ff catalogue. 

PALMER BROS., Mianus. Conn 

RS 
Improyed, ��:Ll<' REGeL.!. TING, 

HOld Relilible" has no superior. WQl'ld'aFfWOl'lte. 6 Cents in �w.mpE for 
1leW 112 page P<mltry Guide and Catatogu� for 1891), P(lI:LTRT YOR P.II.Orl'T madf 
plain, Alidre\"lJ, RELIABLE INCUBATOR AND BROODER CO., QI:l1Ncy.lLUI 

If SO, we can supply you. All sizes 1II0llllt('" and 1111111011111(',1. always 
kept in stOCk. RBmember, we make a 
specialtyof selecting stones for all spe_ 
cial purposes. t1r Ask jor catalogue. 
'J'i1e CLEVELAND i!iTONE ('II. 

2d Floor. Wilshire, Cleveland, O. 
A COL-
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nIachine IS l'"ioht-I!lo is I>r�c\! :tlld our t f'rms. 

. :1���rc�i�1l:��1t!()l �}:for 
NATIONAl. TYPEWRITER CO., 

23d " Arcb 'treeta. Philadelphia. Pa. 

SAFETY THRUST COLLAR 
�()"TJ) ANI) �1'J,1'I'. 

Of charar:ter and at priec to suit thuruol'.t.c:Mtieal huyer. Ih'alm"s in glwfttng win cOlHm]t their interc!'<ts in writing for Price 
I TIFIC .t\ 'lJ<;lUCAS SUPPLEl\UiNT. No. 9'16. Price 10 I cents. To be had at this office and from all newsdealers. 

J'REVEN'!';o;. disease waste pilfer. ---� �-���� ..... -----
iug, ofsQap, cJog'ging of waste pipes, Tile llIost U!iiefnl '1'001 in any Shop is the ! THE stam of m arble, uncleanly soap dlsb. R VET T L AT H E � 

lARt and Difwonnts 
GOUVl<iH:-\J:':GH .YIACHlXE Co., G{JuYf>rneur, N. Y. 

PI:�:'"I;;!��tJ)"; eacb nscr fresli, dry I MAnE BY 7l Vall"'able 1200I{ Tile ()Illli el""". SrmitarJ/, and Safe FANEUll WATCH TOOL CO. H. u �) way to '/t�e soap. BUIGII'1'ON, 

�allitur:r Soap Vase Co." � ]����\��y �te�:�i!�+ �r�ie �",qunduct Bldg, ROCHESTER, N. \. fOt, pUl'tjeuiars. 

ANY IDEA IS WORTHLESS �!e�s�f:';i,';.'l:� 
you a model or manUfacture, Write. Terms very reason­able. L. R. HITCHCOCK, Wateriown, Conn. 

"ECLIPSE" GRAVER, D.RILL & TOOL SHARPENER 
de�gii ��lg,

inl ��OI:h�:P:rii�7. 
AdjUs?tlhle TO any anglt'. Most 
practical, economical and indis-

f1,���:���ttY;;�i�;' Tt�teai�Y��o:�: 
curate cu��� e:f:, �t
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all times. 
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E. 1<', BO Will AN&; UII .. 

20 to 36 Chestnut St., Lancaster, 
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Tools and Supplies. 

REOEIVER'S SALE. ;;hf �fl�:�l!i!:�gc1��� 

Aivarfl at tiu n'nrl£fs Co/,ltmu'tan f)xpositimt. p,R I NTINGsendl0c.fors 
Catalogues. 

Machinery, Tools, 0 U T � I T Inks and Type. r 
GOLDING &. CO.,BOSTON,MASS. 
---� .... 

Yourself 
"".u",.r.... Use the 

ARM LESS SMOKER CURE 

NO SMOKE IN THE MOUTH. It retains all thetlavor and enjoy_ 
t.Of c�gk��g ::s��afo�i���:;e\�: and. makes it absolutely 
aids· fos ��ftr�h�n�a{I\h��lJ red. Send for free circular yen if you are skeptical. 
RYERSON D. CATES, B. 1205.10SLa Salle St., Chicago. 

and Tool Co., including real estate, tools, m achin. 
ery, patterns, etc. als J thousands of dollars of ol'clers On hand. 'llhis plant is located at the corner of Hudson and Seventh Sts • Butfalo, N. Y., and consists of a four 
story brick building fully equipped for the manufacture LECTURERS' 8 ndto Ii' W GARDAM 
of tinner's machines and tools, machinery for working • 58

e 
Ann Stj.ee� New York; sheet metal, presses, dies, etc. 'rhe factory is now in for J .. nllteru 8lidf'M. From original subject, 7b cents �K���}�Ty �f�e:ll �tI��g:�l:tlIrdtii'wt�ljT���r!f.L�alt�� i each; from own negative, 40 cents each. 

ceiver, Cor. Hudson and S(�vef1tb 13ts., Buffalo. N. Y. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
lias these Great Advantage,,: 

The speed can be instantly challged from 0 to 1600 
without stopping or shiftmg belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or large:.t drills within its range-a won­
d:·rful ecnnnmy in time and great saving in drill 
breakage , Send for catalogue. 

W. F. & JNO. BARNES CO •• 
1999 Ruby St., Rockford, Ill, 

-----� 

MODELS �fpp1fl���:!:R!��IfrO�
p

]'���i�,!!"flti� 
LOCISVILLE ELECTRICAL WORKS, LOUISVIL�R, Ky. �HTGII GRADE ONLY. Warranted. Contract­

._ _ " , ors desiring a trustworthy Jack Screw. ad· 
� dress RUMSEY & Co .. I,td., Seneca Falls. N� Y. 

The Bailey Automatic Bicycle Brake � is as quick in ae.tion as thought it­
self. So unobtrusive. the rider 
would never know he bad it were it 
not for the instant and e1J'ective aid 
�f,G:'b8��w?iIc��tgt: Jllii��X;r. 

$ ��2�5 __ t.;:;o..;$�5 .. 0;:; ���f:;�� 
Gentlemen, u�ng or Jelling 
"OldReliublePlatel"." 6nly 
practical way to repiaLe rUlIty aud 
worn knivt>8., forks, spoons, t"t�; 
quickly done by dipping in melted 
metal. No experience, polishing 
or machinery. Thick plate at one 
operation; lasts 5to 10 years; fine 
finish when taken from the plater. 
Every family has plating to do. 
Plater sells readily. Profits large. 
W. P. Harrison & Co •• CoJumhus.O. i�Jil(!iT a BARCAIN-or WISIi to seD 
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HARBACH&CO.809FilbertSt.Phila,Pa. 
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12,500 Receipt... 708 Page .. _ Price $5. 
]11>11111i in S11eep. $fj. Ha1j-]!orocoo, $6.50. 

ThiR ?plendid work contains a carefUl compilation of 
the most useful Receipt8 and Replies given in tbe Notes 
and Quericfl of correspondents as published in the :-oci­
ellt ilk .-\ uu'ri('U 11 during-the past fifty years; together 
with many valttahle and important additions. 

OVt'I' 'I"wf'iyf' 'rhnu!"HlId selected Receipts are here collected j nearly every branch of the useful arts being repres'::nted. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work lllay be regarded as the product of the stUd­ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given being of the highest value. arranged and condensed in 
concise form convenient for ready use. "

Almost every inquiry that can be thought of. relating 
to formulre usen !1� the various manufacturing inaus­
tries, wiil here be foUnt] answered. 

Instructions for working many difl'erent processes in 
the arts are given. 

Those who are engaged in any branch of induE'try 
probably will find in this book much that is of practical 
value in their respective I3allings. 

Those who are in search of indepemlent business 01' 
employment, relating to the home manufacture of I'!am­
p)e articles, will find in it h undreds of most excellent 
suggestions. 

IF" Send for DesC'J"ipti'lJe CiTcular. 
MUNN & CO., Publishers, 

!SCIENTIFIC A1UERICAN OFFICE. 
361 Broadway, New YOI'k. 
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