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THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE prln.ts continuously by Electric Light, day or night. Handles tracing of any length. size Or klOd. Tbe tension Is automatic. Tbe Macblne does not depend on the skill of the operat�r; there are no curtains, pads or levers to adjust; automatically delivers the print ready towash. Made In two sizes, for 36 and 42 Inch tracings. Send fordescriptlveclrcular. 
WILLIAMS, BROWN & EARLE. 918 Chestnut SI., Philadelphia. 

MVSIC LESSONS FREE 
at yourbome .. For a limltedtlmewewl!l glve free, 4� musIC lessons on either Plano. 
Organ, Banjo. Gnitar, Cornet , Violin 
or l"andolin (your expense will only be the 

cost. of wsta�e and the muslc youuse. wblcb Is small). We teach by mall Only and !,uarantee success. Hundreds 
;i�}: ��d �l't����fffgri"��ila';,'f :8��.\'�s b{j:

o
�:·8ct��l

n
.;'i

r
NI":.

e
:i��'WE�'iJ�§'!"f9 

o
�.i'foegiJqu��!, ���It}o:����i?� 

Cuts with unerring accnJ'acy straio:ht strips any 
width, bLa.s fOlds, rumes. P i�ing aud all fancy tl�ures; 
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signs, impossible to cut without this !,auge. 
OUR SPECIAL INTRODUCTORY PLAN 
makes it possible for anyone to secure tbls celebrat
ed Gauge Shear free I a � �c. certificate will be 
glven to each of first 10,000 appJlcants-over 
66,000 sold in 90 days. No.1 style onIYl!l!l.00. 
REED MFG. CO. , Dept. P, Pittsburg, Pa. 

AN ENGINEER'S LIBRARY. 
ute�s��J�

l
�t�'cfan:l,Cj�r:��� �':d ���T��:t�� �

o
{h�

team 

HANDBOOK ON ENGINEER.ING. 
By HENRY C. TULLEY. 

Third edition, enlarged and revised, 5,000 copies. now 
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H. (l. TULLEY & (l0 ••. 

1060 Wainwright Hidg., St. Louis, Mo., U. S. A. 

Our 
Specialty I 

Knock
Down 

Boats of any 
description 

AMERWAN BOAT & MA(lHINE (lO., 
ROW,  SAIL AND PLEASURE BOATS, 

l\rIarine Statl0n. ST. LOUIS, MO. 

ACETYLENE GA8 AND CARBIDE OF 
Caiclum.-All about the new Illumlnant. Its qualities, 
chemistry, pressure of liquefaction, its rrobable future, 
�fPa��:�::Iv'l��� "c�:,t�M; f�::;lO�eV����J�:r�� 
this "ubject. Details of furnaces for making the carbide, 
gas generators. gasometers, burners, etc. Contalned m 
SCIENTIFIC AMERICAN SUPPLEMENT Nos. 99�. 
1004, 100,., 101�, 1014. 101 �, 1016, J02�, 
10:�i' 10��, 109'" 10gt 10,.1, 10"�, 1 OS'.l, 
H�9:l10�0:t�S3?i�84, i�W::'d U�3: Jrl�!10 
cents eacb, by mall. from this office. and all newsdealers 

ARMSTRONG'S PIPE THREADING 
-AND-

CUTTING·OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
�_,. : •. ;-.._, ... G:ail: and Steam Flt-
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THE ARMSTRONG MFG. CO. 
Brid"eport, Conn. 

Have more good points, fewer 
parts and require less atten
tion in operation than any 
other. 

Launch,., Valul, Spleialtill. 

C. L. Barker, Norwalk, Ct. 

SIG N ALI NG THROUGH SPA C E  
without wires.-An article by W. Preece, describing the 
new Marconi system of te1egrapbing without wires. 
6 illustrations. SCIENTlFIC AMERICAN SUPPLEMENT 
11 �4. Price 10 cents. For .ale by Munn & 00. and all 
newsdealers. 

USE GRINDSTONES P 
[f so we can SUPPlY you. All sues 
mounted and unmounted. always 
kept in stock. R�member, we make a 
�:l

c����g::�le�n,ll:�:: :t��'We�· 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, O. 

There and 
.e Back 

WHAT A RELIEF 
Write us to.day 
for infonnation 

GRANT.FERRIS (l0. Troy, N. Y. 

A.W.FABER 
Manut'actory Establiilhed 1161. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS. STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reado Street, New York, N. Y. 
GRANO PRIZE, Highest Award, PARIS. 1900. 

STIMULATION without IRRITATION 
Means New Life to the Scalp. 
The Evans Vacuum Cap glves the scalp a 

thorough :massage and encourages a free 
and healthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair from fallit.g out and re
store a normal growth where live follides 

�\�� a�; ;:li� ��t:���t :;��;f�:' 
the vel"¥ beginning. We wUfrefund your 
money 1n full if results are not satisfaCtory 
after a thirty days' use. Call on or address 

V A(lUUM (lAP (l0. 
Fullerton Building. 

13��!s�w-!1ii 
them as to the 

at HALF 
Shipped with privilege of examination. Send for Cat. 
Typewriter E mporiu m. 203 LaSall, St., Chicago 

ELEC TRIC SEWING M ACHINE MO-
tor.-The Instructions and numerous Illustrations of de
tails contained In this article will enable any mechanic 
of avera�e ability to build an efficient motor that will 
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TIFIC AMERICAN SUPPLEMENT. ·No. 1210. Pr Ice 10 
cents by mail. from this office and from all newsdealers. 

Trade Marks. 
Designs, 

Copyrights. Etc. 
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Invention Is probably patentable. Communlca-
���'t"c.,��Ii)I'ife������g: fl,}���ri'r������et':

s 
Patents taken throllllh MUNN & Co. receive 

Special N otl<Je, without char!'e, in the 

Scientific American 

is !'uaranteed In every one of the 
smooth�running 
Brennan Gasoline Motors 

�a��: 
on 

;.:'f"e, I:�!
t �W'����� to 8t� economioal m fuel, and of !<reat durability. Can 

be used for Marine purposes. 
BRENN AN MFG. (l0. 

SYRACUSE, N. Y., U. S. A. YJ( 1'ME(LIPPER(LIP: 
P- Its triangular shape prevents 
entall!<l1� anil gives three times 

• the capaCIty of any other Clip f('l' 
"ttacblng papers togetber. 

Best d: Oheapest. AU StaUoners. 

= CLIPPER llIFG. CO .. 
401 West 124th St., 

BRASS OR STEEL. New York, U. S. A. 
For froo samplfs and information write to 118. 

ELECTRIC IRA VELING 

CR'ANES 
PAWLING & HARNJSCHFEGER 

162 Clinton St., Milwaukee, Wis. 

·�"oers of G asoline E ngines 
;." Automobiles, Launch es. Etc. 
Th'Auto=Sparker 
does awsh entirely with all starting and 

,
running ��r�:i�!� ::��L��::� 

be attached to any engine 
batteries. Fully guaranteed; . catalog. 

BACKUS 
DAS a, GASOLINE· ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATEa MOTOR, cheapest power known. 

Write for Circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J .. U.S.A. 

JEFFREY 
ELEVATING--CONVEYING--POWER For Catalogues address 

lHE JEFFREY MFG. CO. 
lransmlsslon .. Screenlng .. Dredglng--Coal Cutting 

Drllllng .. Haullng-·Washlng Machinery. 
COLpMBue, OHIO, U. S. A. 

NIWYOBK 

Reversing mechanism, automatic, J. C. 
Schaeffier ............................ 747,649 

Rheostat, starting, H. B. Wilson .......... 747,821 
Rosette, E. J. Hunt ...................... 747,609 
Rotary engine, J. D'Halewyn ............ 747,418 
Rotary engine, 1. V. Ketcbam ........... 747,727 
Rotary engine, A. P. Schmucker • • . . . . . . .  747,894 
Ruler, Cooke & Keller .. ................. 747,380 
Sand blast apparatus, N. Farnham ...... 747,396 
Sanding machine, universal, A. C. Gough .. 747,699 
Sash fastener, A. F. W. Lorle .. 747,616 to 747,619 
Sash fastener, storm, J. Dlebl ........... 747,866 
Sashes, die for making hollow sheet metal 

window or other, Voigtmann & Pom-
eroy ......................... ......... 747,666 

Saw, coping, P. J. Lawrence ............ 747,735 
Saw, steam power crosscut, J. A. Reed .... 747,766 
Scaffolding, portable, J. B. & R. Murray ... 747,56 .. 
Screw cutting machinery, Alger " Cook. 747,833' 
Sealing rings for c�nning jars, apparatus 

for making, W. P. Coldren ........... 747,377 
Seams of sheet metal cans, machine for clos-

Ing circular, B. Adriance ............. . 747,671 
Secateur, Barnard & Reid . . . . . . . . . . . . . • . .  747,359 
Shade bracket, window, D. Harrington .... 747,702 
Shafts and arms, connecting device for, 

S. Frazier ............................ 747,405 
Sharpener, blade, S. R. Duval ............. 747,688 
Sharpening device for moving knife blades, 

Quigley & Gay ..................... .. 
Sheet metal box, L. Richard . . • . • • . • • • • • . •  

Sbelf, window,!. D. Bennett ............ .. 
Ship building, P. Eyermann • . . . . . . . . • . • • . •  

Ship building plant, J. W. Seaver: . • • • • . •  

Ship'S distance and course recorder, W. 

747,476 
747,770 
747,363 
747,393 
747,782 

C. Forbes ............................ 747,690 
Shoulder pad, H. Lavine ................ 747,734 
Shredder head, C. E. Curtiss .............. 747,905 
Shuttle threader, T. Paquette ............ 747,472 
Sifter, ash, G. N. Houghton ............. 747,715 
Sifting flour, meal, etc., device for, W. 

S. Hayden ........................... 7"47,605 
Signaling apparatus, J. E. Allison ...... 747,345 
Signaling device, automatic, J. Floss ...... 747,8hO 
Sleigh, automobile, E. S. Weaver . . • • . • . . . .  747,815 
Sluice box, movable, F. Fr-ancois • • • • . • • •  747,692 
Snap hook, H. R. Meilicke . . . . . . . • • • . . . . . .  747,745 
Spark arrester and extinguisher, A. P. 

Zink ................................. 747,830 
Spinning and twisting machine, T. Samp· 

son .......................... ......... 747,893 
Sprocket band, A. S. Reed . . . . . . . . . . . • . . .  747,478 
Stacker, pneumatic straw, S. D. Felslng .. 747,397 
Stacker, pneumatic straw, J. K. Sharpe, Jr. 747,896 
Stamp machine discharge, Harris & Ilhlelds 747,703 
Steel, manufacture of, B. Talbot ........... 747,662 
Steel, manufacture of open hearth, B. 

Talbot ................................ 747,661 
Storage pocket, Anderson & Palmer ...... 747,837 
Store goods lifter, P. Christman ........ 747,376 
Stove, H. D. Perky ........................ 747,475 
Stove cut off, vapor, L.' Stockstrom ...... 747,798 
Stove door, Kumber & Haen.e ............ 747,731 
Stove, gas, W. M. Partridge ............ 747,474 
Stove, heating, Beach & Coe .............. 747,674 
Stove or heater, gas, J. R. Allan ......... 747,529 
Stove, portable, J. Watson .............. 747,814 
Stovepipe, adjustable, Connelly & Read .. 747,379 
Stoves, electric lighting attachment for 

gas, S. Lewellen ..................... 747,446 
Straightening and tempering device, M. J. 

Ryan ............................... .. 
Support, foldable, F. R. Goode . • . • • • • . • • . .  

Surgical apparatus, B. R. Willis .......... . 
Suspenders, M. Murry • • . . • . . . . . • . . • . . • . . •  

Switch, I. B. Ritter ................... .. 
Switch operating mechanism, O. D. Hunt, 

747,885, 
Switchboard, multiple, C. M. Hedman ..... . 
Swivel coupling, R. C. Scruggs . • . . . . . . . .  

Syringe and applicator, combined, E. N. 
La Velne ........................... .. 

Tag, S. Dancyger • . . • . . • . • . . . . . . . . . . . . . .  

Tag and check, marking, S. Dancyger • . . . . .  

Target, H. B. Hollifleid .............. .. 
Telephone lines, connection counter for, F. 

R. McBerty, reissue . . . . . . . . . . • . . . . . .  

Telephone or like cable, F. Tremain ...... . 
Telephone wall set, E. B. Fahnestock . • . .  

Telephony, H. O. Rugh ............. : ... .. 
Thill coupling, G. H. Fernald . . . . • • . • . . . .  

Threshing macblne, W. W. Dingee • • • • • . . •  

Tie. See Railway tie. 
Tie and rail clasp, F. W. Topliff ....... .. 

747,779 
747,884 
747,525 
747,753 
747,774 

747,886 
747,421 
747,493 

747,444 
747,593 
747,594 
747,710 

Tire tightener, R. H. Lewis .............. 747,736 
Tongs, pipe and tubing, R. C. Jones ...... 747,612 
Tongue attachment, vehicle, D. A. Gillespie 147,601 
Tool heating handle, Kalaba & Galler ..... 747,725 
Track gage, automatic, Ellis & Purvis . . . •  747,872 
Track sanding apparatus, J. J. Dolan, Jr .... 747,539 
Track sanding apparatus, combined emer-

gency and service valve for, Ashton & 
Hooper • • • • • • • • • • • • . • . • • . • • • • • • • • . • • • .  

Traction device, S. M. Wilson ............ . 
Traction engine, B. J. Dlplock ......... .. 
Traction wheel, W. A. Price .............. . 
Trolley pole, J. R. Hollis ................. 747,607 
Trolley wheel, H. W. Brockett. ............ 747,371 
Tube welding apparatus, electriC, G. Baehr, 

747,841, 747,842 
Turbine, elastic fluid, C. G. Curtis . ....... 747,857 
Turbine wheel, elastic fluid, J. Wilkinson .. 747,523 
Typewriter, R. W. Walker ............... 747,667 
Typewriting machine, C. Gabrielson • • • • • •  747,545 
Typewriting machine, L. S. Burridge ...... 747,589 
Typewriting machine, C. F. Hopkins .... 747,712 
Typewriting machine, F. W. Hillard ...... 747,915 
Typewriting machine, electrical, W. E. 

Roberts .. . . .... .... . . . .. . .. .. ...... .. . 747,485 
Typewriting macblne paper clamp, F. W. 

Hillard .............................. . 747,916 
Typ
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Underdrawers, A. G. Velasko ............ 747,809 
Vlllve, J. W. Nethery ................. ... 747,468 
Valve, automatic, A. L. Richards . . • . . . . . . .  747.769 
Valve, back pressure relief, C. A. Cunning-

ham .................................. 747.538 
Valve operating device, steam generator, J. 

E. Baldwin .......................... 747,843 
Valve, pressure retaining, F. P. Skeffing-

ton ................................... 747,656 
Valve, tapping. L. W. Gates ............ 747,547 
Varnish, etc., compOSition of matter for 

removing, Stack & Peck .............. 747,898 
Vault, grave, E. C. Hodges . . . . . . . . . . . . . • .  747,424 

�:�:��:, bO���h�;'I!�nma�rop�ii�d:' . D'. " 'M. 747,810 

Dearing ............................... 747,860 
Vehicle, motor, H. Ford ................. 747,909 
Vehicle rnnning gear, J. C. Boyd .......... 747,531 
Vehicle top, A. Bancroft ................. 747,356 
Vehicle window mechanism for canopy tops, 

J. L. Lawrence . .................. .... 747,888 
Vending machine, T. N. Goffe ............. 747,414 
Vending machine, coln-controlled liquld,- J. 

Andf'rson .................... ' ........ . 
Veneer cutter, J. Wolfinger • . . . .  

' ........ . 
Ventilator, T. Hough .................. . 
Ventilator, G. E. Stevens . . . . . . . . . . . • . . .  

Vessel for containing varnish, etc., H. 

747,835 
747,827 
747,427 
747,658 

Rosenberg ............................ 747,644 
Vise , J. Jacobson ........................ 747,433 
Voting machine, I� W. Luellen ............ 747,455 
Wagon box, dumping, Todd & Ne1I . • . . . . . .  747,510 
Wagon, dump, H. C. Tripp .............. 747,808 
Wagon loading attachment, automatic, T. 

W. Moore ............................ 747,748 
Washing machine, H. A. Bierley .......... 747.�49 
Washing machine motor, G. E. Averill ... 747 352 
Watchmaker's pliers, Boylan & Chamber· ' 

lin ................. .................. 747 852 
Water bag, H. E. Peterson ........ ...... 747;634 
Water closet valve mechanism, M. C� Ghol-
Wat:? cl';';'1:' ''';��tli�ti�g' d;':'i��; . A.' 'D��;'il� 

747,413 

lard ..... . ..... . ............. ......... 747,389 
Water closets, etc., flushing reservoir tor, 

A. M. Morrison ...................... . 
Welding machine, electric, G. Baehr .... 747,354 Wbeel gage, J. P. Graber ......... , ..... 747,603 
Winding and printing machine, W. F. Mar· 

resford ... .. .. . . . . . . .... .... . .. ... .... 747 623 
Winding maChine, thread, G. W. Foster . •  747;404 
Window cleaner, G. A. W. McNerney ...... 747.566 
Window lock, E. Foster . . . . . . . • . . . . . . . . . •  747,403 
Windows, fanlights, etc., fastening for 

casement, C. Rosenheim .............. 747,776 
Wine cooler, C. P. Gliem . . . . . . . • . . . . . . . .  747,548 
Wire cloth, loom for making, I. J. 

Neracher ............................. 747,630 
Wood surfaces, implement for filling, L. 

W. Nelson • • • • . • . . . . • •••••••••••••••• 74'1,891 
Wrellcll. See l'ipo wreDCb. 
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\laluable Books 

Home Mechanics 
for Amateurs 
This book has achieved an unparalleled success in one 

week. and a Special Edl· 
tlon of ,"000 copies has been 
ordered. It is DY far the 
largest and best book on 
���n:\�� e;"���Tr:

e
g,l� 

how to make things the 
���;;;:!l�i���

y
�� ';�fi 

prove of value to you
much more than you real
Ize. Do tln.n�s with your 
hands. Send for a circular 
!'Ivln!, contents -tbe circu
lars costs onll, a cent-the 
�gg� ���.f°�E:t

d
yO�f!,� 

to face you would be tbe 
first to purchase. The first 
larllie edition is almost 
gone, order to�day. 

310 Po.ges 326 Illustrations Price 81.1S0 

REVISED and ENI.ARGED EDITION 
The Scientific American 

Cyclopedia �::::.;;� 
15,000 Receipts. 734 Pages. 

Price, 81).00 in Cloth. $6.00 in Sheep. $6.�O 
in Half lUorocco. Post Free. 

Th Is wor k has been re
vised and enlarged, 
900 New Formulas 

The work is so arra!l8"ed as to be of use not only to 
the speCialist, but to the 
�eneral reader. It should 
h��

e
e �n§.I�g:�li'o�;
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l 

circular containing f u l l  
Table of Contents will 
be sent on application. 

Those wbo already have 8:: Cyclopedia may obtlan 

1901 APPENDIX. 
Price, bound In cloth, ,LOO 

postpaid. 

TWENTY.THIR,D EDITION 

EXPERIMENTAL SCIENCE. 
By GEORGE n. HOPKINS 

Bevised and Greatly Enlarged. 2 octavo Volumes. 1,100 

fO{/j1,:oo� Jgz'rJr�����: ;���oor.t(l'°"lWtd, 
Volumes SoLd Separately: ()loth. $3.00 

per Volume; H alj Morocco, 
$4.00 per V Dlums. 

EXPl<lRIMENTAL SCIENCE Is 80 weJi known to 
many of our readers tbat It Is hardly necessary now to 

&I: w�r�
e
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decioed some months 
ago tbat it would be 
�:�!�tfloigf�h��gr: 
In order that lhe many 

wonderful discoveries 
of modern times might 
be fully described In Its 
�gl%��n ��

ce��IYs6�� 
wonde r fu l  develop 
ments in wireless tele-
��hYbee�

r m��P ITt 
was necessary. there
fore, that a good deal of 
ne� matter sliould be 
added to the work In 
order to make It thor-
�':f�hl:��j��

a
�

,
J�: 

some 200 pages have 
been added. On ac
count of the Increased 
size of the work, It has 
been necessary to dIvide 
It into two volumes 
handsomely bound In 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

Anlnexpenslve library 
of the best books on 
Electricity. Put up in a 
�he.,� �g

l
git�

g
lo,��xi:: 

student. the amateur, the 
workshop. the electrical 
�61fe��� eJ6�����: ��� 
books. as follows: 
Amh

p',';':!�� Of. 
E�ec.tr�"i}j; 

E�i��.� :0; ���"lgg 
How to Become a Sue-:�i�1 

.
E�ec�r�ci�n

$l� 
Standard Electrical Dic

tlonary. 682 pages. $3.00 
Electricity SlmpliOed 158 FIve VO!Ufflll8. 1,800 pages p&!<es, • • • •  $1.00 and over 450 iUustratio1l8. 

A valuable wnd indispensable adA:Ution ro ""eI'1l1ibrary. 
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:IJ:�fglg with silver lettering, and Inclosed In a n�t fOldlnl, bo':l 
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��ere��far 
price of the flve volumes Is $7.00. 

MAG I C Stage Illusions and Scientific Diver-
sions, including T rick Photography. 

Ol���d ';-�� aKE�:�
s
a�� 

it is one of t�e most at
tractive holiday books of 
the year. Tlie Illusion. 
are illustrated by the 
p�:�e

:�d'
l
r�� ���f.

a
�r 

tbe tricks are, in many 
��!��Id=t��� . �h et::,� 
:m:

s
. ill���::,

I
I1fire:��� 

ing, s W 0 r d .. swallowinjil I ventriloquJsm, m e n  t al: 
m ag 1 c ,  anCIent maldc" 
automats, curious toys" 
. \'!"f:le'lr����il!'�!°fr;\'J:,�: 
tio'll of moving photo-
rc��':t "!:d 

a
ifll���at��� 

makiD¥ a hand�oaJe vol
ume. It is t a s t e fu l ly 
E�g';T�d��� 'l:>�ge ;.g: 
fessLOn to be tffe Stand-

By A. 568 pages. 
a

�� 1X::.kt.l'e:'"ll.�o',. ur Full descriptWe Circular. of above books will bemail.1lI 
free upon applicatio" 

MUNN &. CO." 
PubIi8her., 361 Broadway, New Yorlr 
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