
In the Pay 
Envelope 

T/tat's where 0111' education 
affects you. 

We teach mechanic8 the theO'l"Jl 
of .heir work; 1!ell? misplaced peo
ple to change the.r work; enable 

young people to IUPport them8elvea 
while teaming a projearion. 

250 000 students and graduates In ••• baal •• I, m..tr'ieal, 8te_ .... Cion EqiD .. rIDg, 1. ... loiteet ....... 
T.I_.y, 8te.� .... y, _.k_IDs, .te. Write for 

·circular and mention 8ubject In which interested. 
UTEBUTIOUL �OUESI'OIDEfCE SCHOOLS. 

1l:8tabllahed 1891. C8pltaltl.500,OI.O. 
Box 948 �1"_tOD, Pa. 

ELECTRICAL ENGINEERING 
TAUIHT BY MAIL. 

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER?" 
We tt-acb Electrical Engineering. ElectrIC Lightinp:, 

Electric Ratlways, Me chanical Engine£:ring, Steam Engi-

¥:'�l�� �!�o�lctl
y I?{�:�n�. 

ailt!�r :::?�ttlrs�all� 

ELEVTHIVAL ENGINEER INSTITUTE, 
o.pt. A, 240.242 W. 2Sd 8t., New York. 

N. Y. CAMERA EXCHANGE. 
50% Saved on aU makes of Cameras 

an�'fu�c'j,"a*� t":m��k��'l:�I':"n:. 
Large 888Ctrtment ai waY8 on hand. 

Devel(>Mng, PrlnUng, etc. 
Photo supplies of every description 

at lowest pri<!es. 
Jr Send 2c. stamp for bargain 

. list. Address 
N. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 

A MAP 
OF" THE 

This map is vartlcularly interesting and 
valua,ble, as}t shows In colors the dif· 
ferent divisions of territory· In America 
acquired since the Revolution. The 
original thirteen states, Louisiana pur
chase, the Texas Annexatioll, the Gads
den purchase, the cession by Mexico 
and the northwest acquisitions by dis· 
coveryand settlement. It will be sent 
postage prepaid on receipt of price. 

P.�. EUSTIS, Gen.Pass.AgtC.B.a 9.R.R. CHICAGO 

porttr's fiumant Bridlt. 
No Bit in the Horse's Mouth. 

is 
8trnlJS 
Retail Rest Grad� Nickel, - 83.00 
Rehll Rest Grade Enamel, 1.00 
Second Grade Nickel. - - - .:50 
Second Grade Enamp,l, . , .00 
If your hard ware or harness 

dealel·S do not bave tbem write us. 
Sent prepa\d on receipt of retail price. 

State if you .... e_-check or O1Jerdraw, . Agents Wanted, 
PORTER HUMANE BRIDLE CO ... 

Dept. A, Sudbury Buildinll". Boston, Mass. 

Cbt $dtntifit Jlmtrican 
PUBLIOATIONS FOR 190 I. 

The prices of the dill'erent publications in the United 
States, Canada, and Mexico are as foll()W8: 

RATES BY MAIL. 
St-ientlfic American (weekly), one year. · $3.00 
Scientific American SU

18
PJement (weekly), one year, 5.00 

E
X���i:g��S��e

E;iW:�C �me�ca� (m�nth: 3,00 
Building Edition of t\:e SclentiHc American 

(monthly), - 2.50 

COMBINED RATES 
In tbe United States, Canada, and Mexico. 

��;��ng� t:�g:�::!� ��feNi,'::�.lltion, - : �� Scie':�t� ;''3e����I'':�Hg:;, American _ Su�ple. _ 9,00 

TERMS TO FOREIGN COUNTRIES. 
The .. early'snbscription priCes of Scientific American 

publications to forelan countries are 8S follows: 
u.�;. Englilb Money. : :�ea: SCientific American (weel<ly), - - ",00 0 16 5 

!lcientlfic American SUllplement (weekly) 6,00 1. 
Building Edltlon of the SCientific Amer· 
Ei;"���?���Y2f the 

-
Sci';ntUic A-mer: gOO 

012 
ican (monthly) in Spanish and English 3. 00 0 1 2  

COMBINED RATES TO FOREIGN COUNTRIES 
SCientltlc American and Supplement, - 8.50 1 H 11 
Scillntlllc American and Building Edl-

!!cl!�rdc Ameri .... ,;, Scientific A�;'ca'; 650 1 9 
Supple'l'-ent, and Building Edition. - 1 1.00 

:rr- PToporlio1l4u Rat .. for S(x Months. 
The above rates Include postape, which we pay. Re· 

JQIt by postal ur expreM money order, or draft to order of 
DUINN .(lO" 381· Bnadwa,-, New York, 

Wheeland tire, T. J. Ketch&m.. ..... .... ... ........ Gll8.175 
Wheels, making, J. T. Kelley ....................... 66:1,� 
Wjnd motor, C, J, Jones .. "" ......... " ............ 662.\U4 
�l��':!:�kii,g �1��:g,'iJ.'T: Heaiy:::::::.:::::::·::.:: =:m 
�!::U�;:�\'r.gt�,!c1'in�: y'ell,nii8iiti': 'eriC:::::: ��l 
Wooden. stoppers, manufa.cture of. L. L. Le 

�'ranc,,,,,,, .. ,,,,,,,,, .. ,,,,,, .. ,, ,,,,,,,, ... ,,, .. 663,234 
Woodworking machinery. L. M. Mes8 inesi. .••.... 663.182 
Woodworking machine, B. Orbi..'i\on . . . . . . . . . . . . • . . .  663,391 
Wre.nch. See "Nut or pipe wrench. Reversible 

wreuch... ."' . 
Wrench, It. C8rter,, . ....................... .. ,,, .. ,; 6113,328 
Wrencb, J, �'atkin" . . .  ., ................... 663,161 to ilI13,Iti3 
�;.�����: It.'l:. t;6erisoii.::::::::::::::::::::::,:: == 
WriuJZer. See Mop wringer. . Yoke and pole thimble, necl<, F. E. Yates. ......... 663,37\1 

DESIGNS. 
Automobile steeringge�r. yoke for, W. C. Baker .• 
A:1Je frame for motor vehicies, W. H. Smitb ••••. . 
Axle sbield. (r. Y. Lowe ...... ... ................ I • • • •  
Badge. J, Russell.""" """",., ... "" . ... "" .... ' 
Badge. G,  C, Van itoden.,,,,, .... ,, . .  ,, .. , . . ,; .. ,, ... 
Bicycle tr<1Ole. motor. M. Fleming ................. . 
Bottle, C, J. Kilmer"".""" ...... "" .... " ..... . ", 
Bottle, G. W. I< it �'. Klumpp .. """"" , "",," 
Buckle. H .  \V. Potteiger ... , . , ........... .. ....... ... . Carrialle body brace bar. J. P. Johnson ............ . 
Cbalr top, H. A, Atwood ......... " . .  ",,,,,,, .. ,, .. .. 
Crucible. G .  M .  'l'ucker ............................... . 
�::�llf��N::������

i
:;1�8���r�i?E�1i ������-:'��.: 

Fork. cum. W. Nort.hgraves ........... .............. . 
Garment supporters, metalliC- JooP fDr. G. E. 

Adams .. : .. ........ ..... ; .. -. ....................... . 
Garment supporters, metlllJic member for, G. E. 

Adams .. ",,,,. ,,,., . '"'' '",.",,, .. ,, .. ,
'
'''' 

Glass, sheet. C. C. Hartung . ...................... . . 
Glass. sbeet. E. Walsb. J.'".,,,,,,,,, .. ,,,,,, .. ,,,, .. trUIl carrier. O. 1.'horn...... . ....... >0 • • • • • • • • • • • • • • •  

{t:�nr1�� 1�1�8'b��1�
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Motor base frame. J. A Secor .. . . . . . . . . • . . .  � ... .... . 
Nut lock washel,". J. Ii'. Tiner ........................ . 
PH.per. wrappinl'. G, A C, Goetting .. " .. ,."" .. ", 
Plate,. C. J. Seiter ...... .... _ . ..... .................. . 
�!�tl'rg,� 't,1:2gr;" <t5, �: t��ker:: :::" ,'::::::33,605' 'to 
�ign�·C. W. Shonk .. ,., . . . .. . . . .. ............... . .... . .  . 
Spoons, etc.. lUl.IIdle fOT, C. Osborne . . . .•••...••. . . .  

Stove. j;tH8. E. l-l. Adler ............................... . 
Stove. gas. H. ArtIer . ... . _ ....... . . .. ...... ......... . 
Telepholle lransmitter arm base, W. J. Barr ...... . 
Tire,-vebIcle. T. Beacb . . . . . . . . . . . . . • . . . . . . . • . . ..••• . . .  
Toy, �'. W, G, Boettcher.,."", .... " """"" ..... 
Trousers banger. C. K. Krumer . . . . . ...••.•.••.•.•... 
Trunk protectin� plate. M. N. Drucker .•.••...•.... 
Water closet bowl. H. M. Haldeman . . . . . . .••...... 
Wbeel. O. )., Leacb.""" "" . " . .  ,."" 0 0 .  ,. .""" .. 
Wind wbeel. �'. Duvall .... "". " ,.,.""""" ,.".,. 
Window, prism,-G .  K .  Cummings .. ........ 33,669 to 

TRADE MARKS. '.; 
Alkamine derivatives, Chemt,che Fabril< auf Ac- � 

tieD, vormals E, Scbering . . ''', ....... " .. ".,,' 35,M! 
,4,mmon-ia preparations. Chemische Fabrik auf 

Actien. vormals �. 8cberi02' .... .. . . .. ........ ... 35.540 
Beer. American Brewintit' Company •.. . . . . . . . .  ' " .... 35,532 
Boxes or cartons. certain named. Glll Brothers & 
ce::��.

p
rfi:'s;.;ind,;il.:::::::::'::'.:::::::::::::::'.:: �:� 

Chemical, pharmaceuticalj surj,tical, dietetic. and 
co,emetlc product,s Rnd preparations. certnin 
named, JchtbYH1�Gesellscbaft --Cordes. Her· 
manni & COlnpany .. . ......... ... .......... ........ 35.548 

Coal and COke.' Hull Coal aod Coke Company""" 35,5:36 
Corsets. PUritan Corset Company .. ... .. .. ......... 35.515 
Cotton fabrics, Ward Hanbury I< Company, 

35,518 to 35,520 
Cotton piece 1l'oods, certain named. Ashton, Hoare 

I< Company."""".", """"""'""."".",,, 35,b2) Cotton piece goods not fi,z:ured or printed, un· 
bleacbed, Asbton. Hoare & Company""""", 35,522 

Jr.""s. R, �'abien I< Company""" """.,,""" '" 35,528 
Ii'ire extiuJluisber. certain named,_ U� S. Chemical _ .  
. and PowerComjialiY"""": .. " . .  """""",,. 35,554 

Flour. wbeat. H, B. Smitb,,,,,, ..... ,,""""""'" 35.027 
�'rUit8, dried or evaporated, U, H. Dudley & Com· 
GUI���b ;;,;,ing: 'S;'Ydei:iied,;;"Candy compa';���: �:� 
HarvestinJi macbinery. Deering Harvester Com· 
Hofs��hoe' naiis: Nort'hwesterii Horse 'Naii Man·u� 35.553 

facturinJl Company .. .-... ... ..................... 35,551 
MathematIcal and drawing itistrument, Keu1f'el & 

Esser Company ..... .. ... ... . . .. . . . . .  ' . . . . . . . .•. . . .  35.513 
Medicated viscous compound, cfl'rtain named. Car· 

penter·Morton Company",,, .. ,, .. "." '"'' "". 35,5£5 
Medicines and sUIgical appliances. certain named. 

F, y, Wilboft""""., ,."""" .. " .... "" "" 35.547 
Medicines, certain named, G. P. Dykman . . . . . ..•. : 35.M' 
Perfu mes, toilet waters, and colognes. Ladd & 

Co!\!n" . .. . . """" """""""" ..... ........... 35.� 
PublIcations. certain named. W. N. Hartshorn •. . .  35.511 
Relish. certain named, Ortega & �napp .... ..... ... 35.531 
Remedy for beadacbe and neuralgia. M. Fraga,:,. 35,543 
Salve, certain named. S. Muhlhauser . .. . .... . .. . . . .  35.54ti 
Shoe and leather dressin�s. A. ]h Aste ............. 35.537 

Shoes, Jadies'. A. Hambur�er & Sons .. ...... . ... .. 35.514 Soda sirup and Toot beer. Simmons .& Hammond .• 35.[)33 
Tablets or remedies. 'beadacbe, Neurahlyline Com· 

pany"" .. . . . ,,""" ""." "'"'''' "."" """", 35,542 
1'ape,stay, Reversible Colla-rOompany .... ...... _ .. 35.516 
Tin plate� ManQJ,lue·Pidgeon Iron Compan

� 
........ 35.550 
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\\' ashing compounds. rr. H. 'J'abor ..... ............ . a.1).5:18 
Wasbingfiuid, 'I'. H. '['abo""",."""" .. """", 35,539 
Watches. watchcases. and watch movements, 

New York Standard Watcb Company"."""" 35,51 2 
Wire rope, A, I..escben & Sons Rope Company"" 35,552 

tI BellRmy'R Iron Grasp Cement," fOTcement. F. E. 
Bellamy".", . . ".",,,,., . """ ... """,.,,,,,, ,, 7;948 

"' Colonel Davenport." for Cltmrs. N. P. Petersen . . '7,932 . 
.. Derma (I. McG. A.) 'I'one," for a mediCine, I. M. 

Adams" "" . '''' "'"'''' ,.,.",,,.,,,,,, " .. ,,"'" 7,943 
.. Demonets's Oyster Cocktail Sauce," for a sauce, 

J. A. Dem onet. . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . .. 7,937 ., Ferte's Celery Headacbe 1'ablets." for a tablet, 
E. p, �'erte,,,,,,,,,,,,,, .. ,,.,,,.,,,,,,,,,,, " ",, 7,942 

.. Genuine Pollawattee Tea," for Ceylon tea, Ep. 
pens, Smit.b I< Wiemann Company"."".".,,,, 7.9.'l5 .. Hearts·Ease," for canned sugar corn, United 
States PrintinJ,l Company . . . ... . ........ ... . ... ..... 7.939 

.. Honey Comb." for canned sweet corn, United 
States Printinff Company"",."""""""""" 7.940 

.. Inkerine Paste. ' for a paste, H. Mock . ..... ....... 7.947 

.. Laurel Label," for malt beverages, Toledo �rew· 
iI1Jil and Maltin� Company . ........... ........ . . ... 7.934 

.. Prize Medal�" t'or tea, Milliken� Toml iD80D C om� 
pany".", """'" "" "'" ... ,,"""", .. ,,' "'''' 7,936 

H Ptisan." for bottled beer, P. J. Serwazi.. .. .. ...... . 7.� to Red Cross Capillaris," for a hair tonic, Red Cross 
Cbemical Company""" ,,, " ... '" .......... " " 7,944 ., Sozo.·' for a furniture poli-shintl and cleantng 
compound. 80zo Supply Company,., , .. ", .. ,," 7,946 

.. Stansbury's Hair Hestorer and Dandru1f Cure." 
for a hair restorer. H. Stansbury ................. 7.945 

u 1.'hree Boys." Jor tobacco, Ifinzer -Brothers To� 
baceo Company ...... ,,"" "." .".,,' "" ," .. ,," 7,931 

U Torna'toes/' ,for canned tomatoes. United States 
,·W
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PRINTS. 
.. Demonet'l'Io." fOT confectionery, .T. A. Demunet ... . 277 
.. Ja
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H Motorcycle.and Motorette Backs Bicycle Playin� 
CardS.',' for playina' cards, United States Playinj,t 
Card Company .. , '", .. "'''''''''''',, .. ,,''''''''', 27n 

U Neverbreak." for corset clasPft • •  T. A. Datz .. .... .... 29). .. The InJitan l .. ent.ber Company," for sole leather. 
Indian Leatber Company .. """.""""" .",,281. 282 

A printed copy of tbe .peciHcation and drawing of any patent in the foregoimz list. or any patent In print 
i�sued since 1863., will be furnished from this omce for 
HI cents. In ordering please. state the name and num ber' 
Of thA patent desired, and remit to Munn & Co., 361 
Broadway. New York, 

Uattadlan patents may now be obtained by the in· 
ventors for any of the inventions named in the fore 
.wlng lI.t, provided tbey are simple, at a coot of t40 each. 
If complicated the ""lit will be a little more, For full 
Instructions addreu Munn a. Co., 161 Broadway, New torL Otber1orellPl patenta � aIao �obtalDecL 

MARVELOUS! 
Bausch & Lomb-Zolss 

STEREO BIDocular . Oiuses 
Used by the Armies and Navies 
of the world. Power of a tele
scope. Size of all opera glass. 
Invaluable for tourists, sports. 
men and every-day Qse. • 

An EJ[qulolte GIft 
For Jady or gentleman. Send 

for Holiday Booklet. 
JlauHll " Lomb Optlea1 Co. 

Roebeate .. , 11. Y. 
NEW YORK CHICAGO 

For sale by all opticians. 
Microscope catalog-on request. 

50 YEARS' 
EXPERIENCE 
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invention is probably patentable. Communie&-. 
tlons strictly confidentIal. Hand book on Patentl!l 
sent free. Oldest 8¥ency for securing patents. 

Patents taken throullh MUlln & Co. receive 
special notice. without charfile. in the 

SCitntific Jfmtrican. 
A handsomely illUstrated weekly. IJar�est cir. 
culatlon of any scientific journal. Terms, $3 8 
year; four months, �l. Sold by all newsdealers. 

MUNN & CO.361 Broadway, New York 
Branch O!\!ce. 625 F St" WIlshington, D. C, 

DECEMBER 15. 190<). 

PARK.ER 
"Lucky Curve" Fountain Pen 

MAKES AN IDEAL 

CHRISTMAS 
PRESENT. 

The time for Christmas giving. 
is to many a most perplexing 
season. There is one thing that 
you can present. that YOll will 
make no mistake in selecting, 
It is a gen uine 

PARKER 
"Lucky Curve" Fountain Pen. 

A good pen is a constant com· 
panion'and a never�ending source 
of pleasure and I\:enuine com fort. 
A cheap or inferIor pen will not 
'do this, but it will write after a 
fashion-so will a shing-Ie nail. 
The.PARKER PEN is not a cheap 
ro!;,�

ut good. It is made upon 

No. 021 price . $3.50 (shown on the left), IS extraor· 
dinary value. is jOllltless. beau· 
tifully mounted with gold bands, 

No. 020, same as above, 
without mountings, $2.50. 

No. 018, small size. $2.00. 
No. 30, price $10.00 

(shown on nghtl one of the most 
beautiful pen', ever made, It is 
indeed a pen .of such rare beauty 
that a Queen might well feel proud 
to own. Barrd and cap covered 
with 

.f.
ure 18K, gold of rare and 

��.. :;'i:l� beM��":su�erf�;
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lifetime, 
If your dealer will not 

you, do not be induced to 
something NOT so gQod, 
order direct, and your order . 
have prompt attention and goods 
delivered post free. 

We manufacture many styles of 
pens, some hiJ:rher in price and 
some lower. The nUlnbers men
tioned above are special values, 

17"" Boo/aet Free, 

The Parker Pen Co�, 
24 MILL ST., JANESVILLE, WIS. 

The Pipe of the Century. 
... THE... "MALLINOKRODT II PUENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FOR A . 

GENTLEMAN'S USE. 
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sorbed before reaChin( -the mouth. and assuring a cool, 
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size and finish. Over 1 00,000 sold in 1899 alone. 
Send for!llultrated clrclllar "'S, A," with prices. 
THE HARVEY &. WATTS CO., 

276 Canal Street, N. Y. Station E, Philadelphia. 

CHRISTMAS NUMBER 
[OF THE 

LEDGER MONTHLY 
AUTHORS 20 

CONTRIBUTE TO Tms NUMBER OF THE 

Great Fattlily Magazine 
A greater quantity and more interesting reading matter than in any periodical 
of its kind. This number contains: . 

'35 Illustrations. 
'3 Articles on Up-to

date SubJects. 
'2 Departments 01 

Usefullnlormatlon. 

6 Pages of Fashions. 
(Including Demorest-Ledger Pattel"llll) 

8 Short Stories. 
2 Serial Stories. 
2 Poems. 

FREE SAMPLE COPY ON REQUEST • .  

. Send' $ LOO for I!..}"ear's subsc.r!ption and secure FREE of all cost the beautiful 
three-panel LEDGER . MONTHLY CALENDAR. Address 

,ROBERT BONNER'S SONS. Publishersj LEDGER BLDG., NEW YORK. 
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