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SURVEYING AND MAP 
Coal &: iUetsl lUning; Prospecting; Electricity; 
}lachine Design; Stati onary. Locomotive and 
Marine Engineering; A.rchitecture; Plumbing; 

��i!l�t:�l, 31 COURSES :Y�ri� 
J.:ugineeringj Sheet Metal Pattern Cutting; 
Mechanical and Architectural Dr&wing; Book· 
Keeping: Shorthand; English Branch •• 

�f!.;;h' GUARANTEED SUCCESS. 
re .. ..... r.... IIdwa •••• r 1 .... 11 •••••• 
CirculClf' hee: S'�e .ubjecl �ou tDit-h to .Iud,. 
lahnatl .... CorrNpoDdeaee 8eJaool" Box 94\!, 

METHODS AND INSTRUMENTS USED 
In Astronomy.-An illustrated desCription of the tele­
scopes in the Lick and Paris Ohservatories 6 illustra­
tions. SCIENTIFIC AMERICAN SUPPLEMENT 11 �U. 
Price 10 cents. For sale hy Munn &; Co. and all new .... 
dealer 3. Send for new IB97 catalogue. 
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surveying,drawing;civ- 5 
II. mechanical, steam, i 
electrical, hydraulic, = 
municipal, sanitary, i 
railroad and structural :I 

Fees moderate. 
Illustrated catalog free. 
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NJ.TIOlUL COIRRIJ<SP'ONI'EIICR INSTITUTE, (IDe.) 

fn-:,!::::':�:�UDUU=�C. 
$15 course Jon mech. drawing "t Rockton Corresp. 

School of Mech. EnRineer'g. Little FaUs, N. Y., 8.700, will make you a proficient draughtsman 

Easy Lessons in Mechanical Dr awing & Machin e Design By J.G. A. MEYER. 
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reliable. I n t e n d e d  
chiefiy for selflnstrnc· 
tion. and is indispens­
able to all mechanics, 
en
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rk������tl: = <C, =�elle oMp in which they wort, preferred. Send for circulars 
Arnold Publishing House. 16� Thomas St., New York. 

SO SIMPLE A CHILD CAN USE THEM 

SUNART 
MA GAZINE CAMERA. 

Foldinlt Cameras. 
�1��I$l'&l:a���iJJ':lg:. �� :l}j; picture. "'-or- Send 2 cent starn p for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
5 AQUEDUCT STREET, ROCHESTER, N. Y. 
ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec­
tro motor devised and constructed w itb a view to 88)1ist .. 
ina- amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
��hWft�nli lft:���� 1"�ggS��3�� °S

v
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ICAN SUPPLEMENT. No. 641. Price 10 cents. To be 
had at this Office and from all newsdp./1lers. 

IT COSTS NOTHINC TO TRY! 
All steam users C&n save time 
money and trouhle with the 

simplest. safest and most 
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. STEAM TRAP 
Guaranteed never to 
wear out. Lookat the 
cut and see how it's 

ESTABLISHED I8H. �g�e
s�v�afu �i�� 

one. year !,nd I'll furnioh the trap free. IT See iUDS. 
notIce SCI. An!. July Ig. 1897. Sole American Mfr. 
Wm. S. Hames, ,, 136 S. 4th Mt., Phila., Pa. 

€ltdriC � COY � making 
DYNA MO BUILDINC 

and ELECTRIC MOTOR CONSTRUCTION. 
By Prof. T.O'CONOR SLOANE. 

140 Pages, Very Fully 
lllustrated, Price $1.00. 

CHIS work treats of the 
making at home of elec­
trical toys, electrical ap· 

paratus, motors, dynamos and 
�nstru!Dents in geperal, and 
IS desIgned to Drtng within 
the reach of yonng and old 
the manufacture of genuine 
and useful electrical appli­
ances. The work is espeCIally 
designed for amateurs and 
young folks. Thousands of 
our young people are daily 
experimenting, and busily en­
gaged in making electrical 
toys and apparatus of varions 
kinds. The present work is 

just .wha.t is wan.ted to give the much needed in for­
t1?atton m a plaID, practical manner, with illustra­
tIOns to make easy the carrying out of the work. 

SB V:��s�o furnish Prof. Sloane's works on electricity 

Arithmetic of Electricity, 138 pqea ..... 81.00 
Electric To y Makiolt, 140 pqes .......... 1.00 
HO';a�� 118c:::es� .. �����s�� .. ���.��.�: 1.00 
Standard Electrical Dictionary, 6� 

pqe8... . . . . . .  . .  . . .  . . . . . . . . .  . . . . . . . . . . .  . •• 3.00 
EI�ctricity Simplified, Hi8 pqes.......... 1.00 
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L CT�ICAL. LIBH.ARY, 80ld at the special 
reduced pnce of 8:i.00 put up In " neat folding boL Yau save $2.00 by orcle'1'itl(} the set comr,!ete FIve volumes 1,300 pages, over 4ftO 11 u8tn.tlon8. .J!fe
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nUNN a. CO., 361 Broadway, New York. 

i ,itutific �mtrica •• 
IMPROVED WASHBURNE'S PATENT 

CUFF HOLDER AND DRAWERS S UPPORTER. 
A C u tr  Holder tbat holds 

the cu1fjust where you want n" it. No button holes noeded. 
No tt'arinlo{ of shirt or cull'. 

Drawers supporters that 
are easily adjusted or taken 
otr. Hold tight. hurt noth-
in�8���:a6r a�rt?::n�f the 

� 
ab�, �l,:.��t!?�� J�!�S. � 

American Ring Co_ Box P. Waterbury,� 
BALL BEARING AXLES AND RUB· 
ber Tires.-A paper read before the Carria�e Builders' 
National Convention, Pbiladelpbi�. October. 189f, show­
ing the advanta�e to be derived from the use of ball 
bearings and pneumatic tires in rood vehicles. Con­
tained in SCIE NTIFIC AMERICAN SUPPLEMENT, No. 
99�. Price10oents. 'l'ohe had a t thls office and from 
all newsdealers. 

BOYS '''FUN WITH ELECTRICITY" 
is just wbat you want. EVe�bOY • should have it. 111m. Book, 5x m., 
and Full Uutjlt for 60 aIDu.ing an in­

structive experiments. No acids, no dan,.-cer Compleu, 
rr��a�dH�S�cS. 1:'''jo��'1MW�gfIa�t g� ��:'W:� 

TYPEWRITERS 
HALF PRICE 

We will sell you any typewriter 
made for one half regular price, 
many for one quarter. Every rna.. 
chine guaranteetl ill perfect order. 
TYPEWRITERS SOLD, RENTED, EX· 
CHANGED. Sent anywhere with pri v­
ilege of examination. Send for Ill­
ustrated catalogue. 

National Typewriter Excbange, :!,\!l:::':!;. 
ulNSTRUMENTS OF PRECISION." 
Architects', Engineers', Surveyors' I F Weber & Co and Dranghtamen's Supplies. • . 

Sole Agents for Rlefier's 
Patent Drawing Instrn· 

-
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PLANIMEl'ERS, Etc. 
La1'll:e SBsortment of 

Mathematical Instru-

:�.
d

v�ti�'1:"l f%,"!'H��t�d
t (§'���jtf'i'lii1�::alt:. 

Branch Houses: ST. LOUIS and BALTIMORE. 
, 

$10 TEN DOLLARS $10 J COMPLETE TELEPHONE OUTFIT 
CompriSin'l 2 Instrument}!, f Cells of Battery. 

. 
. 

100 feet 0 Inside Wire, Tacks, Tape, Insula-
tors, etc. It is made for service and gives per-
fect satisfaction. Send 1m- O atalo(1ll.<l. Douhle 
Pole Watch Case ReceIver. f5c. U. S. TELE-
PHONE MFG. Co., 185 Franklin St., Boston,Mass. 

HALF A CENTURY OF CYCLES.-AN 
i����i�rn!!:.sto�t�f J� Vr�l������� o�rd;crf. to rig: Rbone-shaker" and its "successors. The tricycle. The 
modern wheel. Cycle buildinll a science. Points of im­
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT. :<10. 101�. Price 10 cents. 

To be had at this Office and from all newsdealer8. 

A fau1tle .. hatching machine for 38 egll's. Price, $6.00 . 
Heat and mOisture regulation and ventilation. abso­
lutely perfect. A hooli ahout the Wooden Hen aud 
one about the . 

, 

EXCELSIOR INCUBATOR 
will be sent free to any one naming tbis paper. 

GEO. H. STAHL , Qnincy, III. 

EVOLUTION OF THE AMERICAN LO-
.comotlve.-By Herbert T. Walker. A valuahle series 
by a member of the National Railway Museum Commit­
tee. The locomotive from 1825 to date Is descrihed and 
Illustrated .by careful drawlnjts. great attention being 
glven to hIstorical fLccuracy. 2] illustrations. SeIEN .. 
TI�IC AMERICAY 8[PPLEMENTS 111�, 1 11 3. 1114. =:.,,��ts eaC For sale hy Munn &; Co. and all 

Beauti. 
pointers "_'�"t-'� g .�-- explain· 

rii'8ccl>ll'''i;i. "'��'>",,:,u .. ��.. 
el��n�� 
lar bill. 

liS MOINES INCUIATOR CD .. Boll: 715 DES .DIIiESI III. 

IMPROVED VAPOR 

AND TURKISH BATHS 

AT HOME. 

Ba1tlt!:'h��:tO�U':��::'tv�rn� 
10und It with Ch':f. claptraps that 
¥�lJ."�:;, ts� ::'�heB s����blnet 
. Ourts, without m£CUclne, Colds, 
L
Rbe

G
umatl"m .... Neura l.Jia, a rippe, �czema, Liver and Kidney Troubles, Ne .... vons and 'Skin Diseases. 

Prices from $3.50 to $ 12.60. 
Salary and Liberal Commisrion to 

No. 1 AlIjf.tB. 
48 P'W:a����' '�en��:!:,�d 

THE ROBINSON 
THERMAL BATH CO. 

912 L. Summit St., Toledo, O. 

HYP N OT ISM Easy maIl course {orInvestigators, ExhibItors. Lecturers and Heal ... en. Valuable lDtormatlon and illns. hooklet' on reqnest l'tot. AND:muJOIJ. S. A.l2'i,lIIaeonio Temple, Chicago.. • 

AND l'ART!>l. Gear8. Dies, etc. 11'II'WI., vatali!lJ1U F'T:ee. J. C. !>lEYL. ISl 
lUaclJ8011 "'treet, CHICAGO, 

SPECTACLES 1 F. E.BAILEY�I1s 
for new optical catalogue. 271 wah:.'hei;�.:"blJii C:�te 

FILMS &.MACHINES 
FOR ANIf'..,1ATED PHOTOGRAPHS 

r L vv LAR.D .96 E X NGTOI\JAVf f> F U Q K LyN N T 

ELECTIUCAL Bicycle, and Photo. Novelties., 
lowprlces,lOOpogecat. FilEt: 
.. .. 1I.lV., all t: ... IaDdUl&:.li.f, 

�:i.i.I'!«e 
TYPE WHEELS. MODELe &..EXPERIMENTAL WORK_IMAU.ftW.HI"mr 
NDvnT1E8 fir. ETC. NE.W tal' STENCIL _AKa loa """AU.! N,Y .. 

Experimental & Model Work 
Cirs.awlad1licejru. GardaID &; Son. �5IRose St.,N.Y. 

THE BLACKWALL TUNNEL UNDER 
the 'l'hames.-A concisede�cription of this engineering 
work. with illustrations showmg the methOds of con­
struction em ployed including the Ilreat hydraulic shield. 
13 illU8trntion..� SCIENTIFIC AMERICAN SUPPLEMENT 
112�. Price 10 cents. For sale by Munn &; Co. and 
all newsdealers. Send for new catalogue. 

tilt Study of 
S(itn(t- • 

I. fascinating to all those who engage In it. All 
students are naturally enthusiastic on the sub­
ject, and eagerly read whatever literature con­
cerning It that they can secure. In the 

Sdtntific JlmtriCan 
they have an up-to-date Llhrary and Book 01 
Reference on all scientific subjects. It is a week­
ly publication devoted to the interests of scien­
tists. engineeftl, mechanics, electricians, manu­
facturers, inventors., chemists, students. etc. and 
contains educational information even fOr those 
who are far advanced in the various sciences. 
No other publication in the world gives so much 
authentic information for all claBBeB. [t is the 
world's standard authority on all matters per .. 
taining to science. $3.00 yearly, $1.50 half yearly, 
$1.00 for four months. orSend Check, DraJt. 
Postal Order, or Expre8ll M 0'Ite1l OrIUr to 

WOODEN TANKS MUNN & CO .. Publishers, 

For Railroads. Mills and Manufactories.
· 36l Broadway. New York City. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'l'anks a specialty. 

W. E. CALDWELL CO •• 
217 E. Main 8treet, Louisville. Ky. 

50 YEARS' 
EXPERIENCE 

A handsomely illustrated weekly. Larjilest cir­
cuI ation of any scientific journal. Term s, � a 
yea r; four months, �1. Sold hy all newsdealers. 

MUNN & CO ,361 Broadway, New York 
Branch Office, 825 F St., Washington, D. C. 

HAWKINS' NEW CATECHISM OF ELECTRICITY 
A PRACTICAL TREATISE 

.�._"':-":'-""'"'' -0'0"1. .. ""::-,:, 
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W�r:��n:;;�s�:����?J'.l 
pap:es 3OOiJlustrations, bound In leather, pocketbook form 
gold titles and t>djiles. Strict-
ly: ,. Up-to-Date." Postpaid, 
�2.00. THEO. AUDEL &; C o .. 
63 Fifth Avenue, New York. 

Western Agency Wanted 
A reliable Chicago rconcern, located I n the machinery 
district, and selling Hydraulic Cider Pr_ lhas facil-
���a�� ::e��::sg�7!�t��ne �����e���:::l��!i�� 
Western Agency solicited. Rellahle references. 
DAVIS JOHNSON C O., 41 W. Randolph St •• Chicago 

GAS ��fJ GASOLINE ENGINES 
WATER MOTOR.,s, 

BAC.KU5 WATE.R MOTOR co. NE.WARK N J. U, S A. 

ROTARY PUMPS AND E N GI N E S: 
Their Or��d.n and I?evel.opment.-An important series of papers �lvln� a. hIstorICal resume of tbe rotary pump 
�nd en,;nne fro m 1588 and illustrated with clear draw­Ings showinjil the construction of various forms of pumps and engines. 38 illustrations. Contained in SUPPLEMENTS I 109. 111 U, 11 11. Price 10 cents each. For sale hy Munn &; Co. and all newsdealers. 

Beginning of New Volume 

HAR.PER.'S MAGAZINE 

FOR 
Beautifully illustrated. Eight pa ges in color. 

The Wooing of Malkatoon 

An 
Act of Charity 

By 
Charles 

Dudley Warner 

A Narrative Poem by 

LEW. WALLACE 

�f 

George 
William Curtis 

at Concord 
By 

George Willis Cooke 

The Queen's Jubilee 
The most picturesque feature of English life during the present untury. 

By RICHARD HARDING DAVIS 
Superbly i llustrated by R. CATON WOODVTI...LE. 

A BIRO'S EOO. By ERNEST INGERSOLL. 
Illustrated by facsimiles in color of the eggs of eighty-seven American birli>. 

35 cents a copy. $4 00 a year. 
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