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Once 
a day our Gov­

ernment Observers tick 
the correct time to thousands 

over the wires. 

tick it continually to millions. �����t!�E�V�ery Elgin watch has the word "Elgin" 
engraved on the works. Send for 

free booklet about watches. 

IF YOU SHOOT A RIFLE PlstoL or Slwtqwn, you'i1 make a Bun's Eye by sending three 2c. stamps for the IdRal Hwnd-book "A," 126 page. 
!l'REE. The latest Encyclopedia of 

A'f'ms, Powders. Shot and BUllets. Men­tion SCIENTIFIC AMERICAN. Address 
[DEAL MFG. CO., 26U St., NEW HAVEN , CONN., U.S.A. 

SAVE 3i YOUR FUEL 
% is now 
wasted up 
chimney. Our Wrl .. .... Stove-pipe . , bookl .. ... 
radiat or insures your . h .. Unc 
fuel at 31i_price for 10. hom ... St h P t t years. ROCHiSTER RADIATOR CO •• ep ens a en , ____ 7_
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VISES 
FLAT 

or 

SWIVEL 
BASE 

QUICH. ADJUSTING 
Without a Rival 

TOWE.R ®. LYON CO. 
Vise Dept. 95 Chambers St., N. Y. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins., ... DeSC ription of a small e1ec­
tric motor devised and constructed w itb a view to as�ist­
lng amateurs to ruake a motor which might be driven witb advantage by a current derived froma battery, and which would hay!! sufficient power to operate a foot 
��

h
w1�li ����

e r���m���� 1tc�1���i�,�aA���: 
ICAN SUPPLEMENT, No. 641. Plice 1lJ cents. To be 
had at this office and from all newsdAalers. 

MA TCR FACTORY.-DESCRTPTION 
of an English factory. SCIENTIFIC AMERICAN SUP­
PLEMENT 1113. Price 10 cents. For sale hy Munn & 
Co. and aU newsdealers. 

THE 
"B[ST" Ll6HT 
is a portable 100 candle power 
light, costing only 2 ('ents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. No Dirt. No Gnll.8e. 
�B:�iy o;�h 1� :��h.Lil�!� 
lamp warranted. 
Agent8 Wanted Everywhere 

THE"BEST"LlGHT CO. 

J. M. HANSON'S CLUBBING OFFERS 
LEXINCTON, 

======== 
KY. 

All 
Three � 

� 

ALL SUBSCRIPTIONS ARE FOR ONE FUI,L YEAR 
The periOdicals In any club oll'er will be sent t o  I H AR PER'S BAZAR or PE ARSON'S$ 2 For 

JOin ���;g�
e
:il��.t���S�:�e all. WOM AN' S HOME COMPANI?N '#:lee 

The SUbscriptions may be new or renewals. CO SM OP OLIT AN or LESLIE S 1 yr. 
Reg. Pro QUJ'Club Pro 

Ladles' Home Journal and Satnrday Evening Post ........ ........ ............. $3.00 $f'18 The Housekeeper and Success Lor Leslie's Monthly) ......... ................ ... 1.60 1';'3 The ousekeeper and Cosmopolitan (or Pearson's)...... . ..... .. 'C"l'" " ')' 1,6060 1· .... The Housekeeper and Woman's Home Companion (or Physical u ture L .,., .. 
Physical Culture, Review of Reviews and iSnccess .............................. 4.50 3.00 
iSuccess, World's Work and Leslie's Monthly lor Cosmopolitan) ... .... ..... 6.00 3.00 
OUting, Four-Track News and CO!lJllopolitan (or Le�lie's).... " ............ 4.50 3.00 
Success, Harper's Bazar and Leshe's Monthly (or Cosmopolitan) .. . ...... . 3.00 �.IIO 
Pearson's, Har..,er's Bazar._!,eslie's lUonthly and Cosmopolitan . . .......... 4.00 �.1i0 
{1o�moDolitan. iSuccess aud woman's Home Uom3'anionCor Leslie's) ... .... 3.00 2.00

0 
LegJie�s Mo..nthb, Art Interchange, Review of Reviews and iSuccess ...... 8.50 4.3 
Country Lit-e, World's Work, Outing and Snccess .... .... .. . ...... . ...... 10.00 3.30 

The Housekeeper, Pearson's, Success and Woman's Home Compunion .. .  3.60 �.�3 
WE. ALSO FURNISH AS FOLLOWS. 

CLAiSS 1 CLASS 3 
Art S�ude nt. ............ 1 jr'.�I'OOl Any three of The Art Interchange . .. 1 yr. '4.001 
Four-rrackNews ...... 1 yr .. 50 these only Country Life . .......... lyr, 3.00 1 Any two 01 
Gre en's Fruit Grower .. 1 yr. ,00 $1 25 Craftsman . .. . . ...... 1 yr. 3.00 these only 
Hints .. . . ............ . 1 yr. 1.00 • Current Literature .... 1 yr. 3.00. $3,75 Home and Farm ...... 1 yr. .50 I Tndependent ..... ...... 1 yr. 2.00 I The Houseke eper ...... 1 yr. .60 Lippincott' . ... .. ...... . 1 yr. 2.50 
ha<lod
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e
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r ·. '.6040 Any two w.ith Outing .. . .... ............ 1 yr. 3.00} ------. 
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yryr'. 22'.0050 I Nickell Magazlne .. .... 1 yr. .50 an
C
Y one,.'n 

Poultry _Keeper .. . . . . 1 yr. .50 aRS8 � fJ'rained Nurse . .• .• • •.. 1 yr. 2.00 I �'g��:�a"f.�
e
::::::jj;: 1:� $1.50 ;�;��slo������:::::::IVr: �:l:l 

Any Three 
$5.25 

CLASS � 
World'S Work ... .. : .... 1yr. 3.00) 

OUTING or COUNTRY LIFE American Boy ......... 1 yr. �1.OOl Book-Keeper:.. .. . •. 1 yr. 1.00 
�t:,"��n�t\l�:u\':'e�1�H ;: V� Anrht:'s: of 

Cosmopolitan. .......... 1 yr. 1.00 I Era .. .. .. . ..... .. ... 1 yr. 1.00 
Farm Poultry . ...... .. .  1 yr. 1.00 $1.50 
}1'rank [Je!!Olie'sM.onthly.l yr. 1.f10 1\ 
Good Health .. .. . . ...... 1 yr. 100 
ii��e'o:::z\"r

ePI�:::l�� •• t:811, Any three 
»g���h�Ia�:,rd�e�:': j ;'. 1\;3 f Inter-Ocean (Weekly).l yr. LOO. 
Junior 'I'oilettes ....... 1 yr. 1. 00 I ------
�:th°tr.�Aer:::::::::::::H�: h�, Any three of 
Pearson's .............. .. 1 yr. 1.00 these with 
Philistlne ............... 1 yr. 1 00  one of Class 1 PhysIcal Culture •. . . ... 1 yr. 1.10 Recreation .......... ... 1 yr. 1.00 
Success ... ..... ... . .. .. .. 1 yr. 1.00 Woma.n's HomeCom'n.l yr. 1.00 
Youtb ........... ... .. . .. 1 yr. 1.00 

$2.00 

$2.25 

will'be sent in Clubs as follows I 
With any three In class 1 .......... ........ $3.00 With any two in class�........ .......... I'� 
With any three in class 2................. .."Ii 
With any two In class 3..... .. "'�"'" .�3 
W'.h iSnccess & Review of ReVlews 4.110 
With Success and any one In class 3.. 1.0 0  
With Success and any two in cl ass 3.. .30 
With Century Magazine .......... ;.... 'il 
With St. Nicholas........ ... ..... . . . . . .. • 
With Scribner's Magazine .. " ..... '. li. 
With Collier's WkJy & Leslie's Mo 6.'" 
With Booklover's Mall' &�osmoP'n 4.liD 

FR E E ��lo:n;il���1n��.iJ�:eyeouor!e:� 
have free as your premium a yearly subscrip: ... 
tion to any periodical listed uuder class 2. 
Your own club and two other clnbs make 
the three. 

The Youth's Companion (including all extra numher. and calendar for 1904) may be added 10r '175; 
H arper's MlIIla.ine (or Weekly) $3.85; century $3.65i �t. Nicholas $2.65; Scribner's $2.85 i MunseY's'l.00J 
�11�t:Wa'!�io �:;���:r:1�bu��'J�,u;fo: o��rs����;.�y c1��!:ofp�d. 

C uh Ra
isers 

an 
Address J. M. HANSON, Magazine Agency, 122 Hanson Block, LEXINGTON, KY. 

1T44-PAGE CATALOGUE OF 3,110 0 PERIODICALS FREE. 

Scythe, V. Czermak ..................... . 
Seal, L. A. Foote ...................... . . 
Seat guard locking deVice, S. E. Jackman . •  
Secondary battery, G. K. Hartung ........ . 
Seeder bevel gear connection, W. Fetzer . . • 
Seeding machine, A. Ploss • • • • . .  ' . . . . . . • . . • 
Separator. See Centrifugal separator. 
Separator, W. V. Meyer • • . • • • . • . . . . . • . • • •  
Serum and preparing same, W. P. Dunbar • •  
S�wage ejector, J. W. Cooney • • • • • • • • • • • •  
Sewing machine, J. T. Hogan • • • • • • • • • • • • 
Sewing machine, boot or shoe, W. Goddu . •  ;145,�h.l 
Sewing machlDe thread controller, J. Diehl 745,580 
Sewing machine work plate operating mech-

anism, L. Onderdonk • • • • • • • • • • • • • • • • • •  745,736 
Shade holder, H. J. Peters • • • • • • • • • • • • • • • •  745,737 
Shaft coupling, H. Breldlng • • • • • • • • • • • • • • •  745,714 
Shaft, variable speed counter, C. M. Conrad-

fion • • . • . . • . • • . • . • . • • . • . • • • . • • • • • • • •••• 
Shafting coupling, E. J. Thompson • • • ••••• 
Sheeting, D. D. McBean ................ . 
Sheeting, pilot, D. D. McBean • • • • • •• • • • • •  
Shelf bracket, R. Mancha • • • • • • • • • • • • • • • • 
Shirt, G. D. Elghmle • • • • • • • • • • • • • • • • • • • • •  
Shoe, G. Strootman • • • • • • • • • • • • • • • • • • • • • • •  
Shoe attachment, coasting, R. W. Innes • •  745,442 
Signs, means for operating electric, W. Goltz 745,488 
Silicon chlorlds, hydrochloric acid, and alka-

li hydroxlds, producing, F. J. Machalske 745,966 
Silo. E. B. Repp ..... ......... ........... 745,666 
Silver chromate, C. H. von Hoessle • • • • • •  745,843 
Sink and sink strainer, J. Koslopsky • • • • • •  745,963 
Skirt supporter, E. Jennings ........ .. ... 745,354 
Slicing machine, P. Sommer • • • • • • • •• •• • • • • 745,398 
Slitting machine, gang, G. Magnlen • • • • • •  745,967 
Slotting machine tool holder, Armstrong & 

Welter . • . •  , .......................... 745,758 
Snow plow, W. S. H. Heermans • • . • . • • • • •  745,608 
Sodium, manufacture of, T. Ewan . • • • . • . .  745,958 
Sole splitting machine, F. M. Furber . . . . . .  745,591 
Soles, elastic tap for boot or shoe, W. C. 

Corman . . . . . . . . . . . . . . . . . .. .. . .. . . . . . .  745,792 
Spacing machine, W. A. Gray ... .. . . . . . . . 745,723 
Sparking device, C. L. Barker ... .. .. . . .. 745,474 
Spinning frame, A. Parker . . . . . .. • . .. • . . . •  745,897 
Spinning frame yarn controller and separat-

CC speaks 
His smile 

louder than words" 

TIlE J. B. WILLIAMS CO., (iJastoubury, Conn. 
LONDON PARIS BERLIN SYDNEY 

or, ring, Tichon & Foster . . . . . . . • . . . • • •  745,466 THE OBER LATHES Spinning machine flier, F. Spence . .... . .. .  745,400 
Spool or bobbin shield or hoop, W. B. Wilson 745,948 
Stalk cutting machine, P. J. Boggess . . . •  745,564 tt For Turning Axe, Adze, Pick, 
Stamp for receipting bills, L. Greiner-Voigt 745,822 Sledge, Hatchet, Hammer, Auger, 
Starting gate, F. A. Vianest . . . . . . . . . • . . .  745,936 }f'ile, Knife arId Chisel Handles, 
Starting machine, W. R. Barling • . . • . . . • .  745,41"1 Whiffietrees, Yokes, Spokes, Porch Steam condensating apparatus, W. J. Nuss. 745,513 Spindles, Stair Balusters Table Steam separator, H. Stormer • • • . . .. • . . . •  745,924 _ - and Chair Legs and other irregul

.
ar Steam Shovel, W. S. Russell ... .... .. . . .. . 745,676 i work Sterilizing and drying apparatus, L. L. Gross 745,601 I - . 

or f C' Stirrup, J. B. D owell ..................... 745,332 , Send or .rcularA. 
Stirrup, J. Heaton ..... ........ . ..... . . .. 745,607 1 T he Ober Mfg.Co .. 10 Bell St .. Chagrin Falls, 0., U.S.A. ����:: ��aif. �g������g 

B
.
e
.
l� .� 

.. 
���� 

. :::::: m:�b�. _
_________________

__
_ _ 

Stove, gas, J. F. & F. O. Adams . . .. . . . .. . 745,711 BARKER MOTORS Stovepipe or chimney thimble, C. E. Hubbs. 745,,;18 
Stove support, D. C. McFarland ... . . . . . . . 745,648 
StralJler bag support, J. A. Mayhew . . . . . . 745,875 
Stud member, J. V. Washburne . . . . . . . . . . . 745,747 
Subaqueous working chamber, D. D. McBean 745,454 
Submarine work, apparatus for, C. William-

son· .. . . .... . . . . . . . . . . . . . . .. . . . .. . . . . . .  745,469 
Surgical Sling, J. F. Janisch . . . . . . . . . . . . . .  745,856 
Switch attachment, automatic, C. B. Blank. 74"5,413 
Switch stand, J. P. Franks . . . . . . . . . . . . . . .  745,590 
Tach,ometer, magnetic, A. P. & C. H. War-

ner • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,466 
Talking machine horns, elbow fastening for, 

. H. C. Kestel . .. . . . . .. . . . . . . . . . . . . . . . .  7,;;'444 
Telautograph, G. S. Tiffany . . . . . . . . . . . . . .  745,692 
Telegraph receiver, wireless, (�. T� Swenson 745,463 
Telephone, answering and reC'Ol'ding, T. D. & 

C. J. Freese . . . . . . . .. .. . . . . . . . . . . . . . . .  745,342 
Telephone exchange system, W. W. Dean . .  745,579 
Telephone system, G. Ritter . . . . . . . .  74�,388, 745,523 
Telephone tablet attachment, Urle & Mark-

ham . . . .. . .. . . . . . . .. . .. .. .. .. . . .. . .. .. 745,978 
Telepl;1onic or other switchboards, switch-

Ing apparatus for, F. W. Francis . . . . .  745,341 

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

Llunch .. , V.lv ... 1, .. I.lll, .. 

C. L. Barker, Norwalk, Ct. 

Telephony, mUltiplex, W. M. Miner . . . . . . .  74fi,7:l4' ECLIPSE PocKet AMMETER 

(I 
Tent slide, D. T. Abercrombie . . . . . . . . . . . .  745,5511 for genelal battery testi�. 0 to 15 ampereR. Terminal box fixture, H. A. Hoagland . .. . . . 745,494 Softwhon-Solinoid type. hReaily to ul!le," With 
Test trap or seal, C. M. Breen .. ........ 745,319 flexible cord at tached and contactSJlH iJ c�.which 
Testing and fumigating apparatus, M. I �h���'f���.ao�\!fht�o�J'::d �!:����

r
:::d�rtc;;�� T Schnaier . . . . . . . . .  , 

. . . . . . . . • . . . . . . . . . . • •  74�,9�� corrosh-e metal. Size of watch and very light weight. - • Thill c�)Upling, C. F. hoforth . . . . . . . . . . . . . . 74fi,oOJtj I Pivots hardenp.d and polished. Well finishtd through- � I Threshmg machines, automatic belt guide out, can be used in nnY-.Jl0slticn, Particularly desiri� � 
for, G. S. Thompson . ... ... . .. .. . .. ... 745,691 ed foT Auto. use. Eldredge Elect .. l{· M . 

Threshing machine grain separator, D. D. I Co., 227 Main St., Springfield, Mass. Price t6.0 . 
Nofziger . .. . . . . . . . . . .. . . .. . . . . . . . . . .. .  745,371 

Thrust fork, S. B. Fleming • . . • • . • • • • . . . . • •  745,339 
Tie. See Metallic tie. � l Tire, detachable, H. E. Irwin . . . . . . . . ... .  745,443 e escop es Tire protector, pneumatic, G. E. & S. N. 
Tfre

M
:�iti�g' ',;;�dbl�'e',' '��bb��:' Ei:' ii.

· 'L��: 745,878 We supply equatorlally mounted 
pher . . . .. . . . . . ....... . . .. . . . . . . ... . . .. 745,358 Astronomical Telescopes Tires or vehicles, apparatus for applying 
rubber, E. R. Lanpher . . . • . . . . . . . . . • . •  745,631 1 for amateur purposes. Our 

Tobacco cutting deVice, plug, M. Kayser • •  745,355 OBJECTIVES Tongs;. flre, J. L. Miller ... .. . . .... . .... 745,882 I t ed TooF pneumatically operated percussive W I &rP abso :ute1y guaran e 
. Payton . . . . . ... ... .... . ..... ... . . : ... : 745,900 C M
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R h l N Y 'I'.ace end supporting device, J. P. Phillips. 745,738 GUNDLA H· H ... . ., oc es er, • • 
Ttaclng machine, G. H. Davis • • • • • • • • • •  ·745,424 I _____

__
______________ _ 

Tra¢k and car, S. E. Jackman • • • • • • • • • • • •  745,855 
Traction wheel, D. W. McLaughlin • • • • • • • •  745,510 
Tramway for conveying crops or merchan-

,illse, aerial, L. Ferreira .• • • • • • • . • . . . •  745,486 
Tro

l
Jey, H. Holland ..... . .... ... ... .. .. .  745,614 

Tro ley and air brake controller, combined, 
'IlrO��I,�W�c� .. W��d":::::::::::::::::::: m:m T�CJ<' car, B. W. Tucker .. .... ... ... . . . .  745,536 
T sl!, J. U. Adams . . . . . . . . . . . . . . . . . . . . . .  745,311 
Tu nel shield, C. H. Bonnett . . . . . . . . . . . . .  745,954 
TlVInel, subaqueous, D. D. McBean. 745,456, 745,457 
'rnr\line, u. Zahikjauz . . . . . .. . . . . . . . .. . . .  745.409 
Tw:blne, H. Holzwarth . . . • . . . . . . . . . . . . . . . .  745,496 
Turbine, elastic fluid, C. G. Curtis . . . . . . . .  745,575 I TUrbine, steam, G. Zahikjanz . . . . . . . ... . .  745,410 I Twine making machine, grass, T. W. Jer-
Typ�

e
��Chi��' ��t�i�' ���i:�;in·g 

. ��dh��i��: 745,625 

J. M. Dove .. . . .. .. . ..... . . . . . . . . . . . . . 745'801 
Typewriting machine line marking type at-

tachment, A. B. Vance ... . . .. . ... . . . . 745,935 
Valve, W. Kuhlmann .. . .. . .. .. . . . . . . . . . . .  745,501 

. 

Valve, E. B. Hack . . . . . . . . . . . . . . . . . . . . .. . .  745,827 
Valve, automatic telescope, H. B. Saeter .. 745,527 
Valve, check, W. J. Taube . . • • • • . . . . . . . . . 745,742 
Valve, cut out or isolating, Mayer & Hubner 745,874 
Valve lubricating device, slide, A. Kohn . , . 745,63 
Valve, plug, R. C. Blake ....... .... . . .. .  745,31 
Valve, pressure regulating, H. Strater . .. .  745,402 I 
Valve, steam engine, D. C. Prescott .. .... 745,520 i 
Valve, steam engine, C. P. Altmann . . . . . .  745,756 
Vehicle bodies, weight Indicating sliding and 

spring support for, O. T. Dougherty . .. 745,718 
Vehicle brake, J. T. Burton . . . . .. . . . . . . . .  745,779 
Vehicle cooler, motor, R. E. Olds . . . . .. . .  745,654 
Vehicle running gear, J. H. Ferguson . . . .  745,338 
Vehicle spring, F. O. Farwell . . . . . . . . . . .  745,809 
Vehicle steering apparatus, motor, B. A. 

Stewart . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . .  745,401 
Valve, straightway, E. S. Brady . . . . . . . . . . 745,774 
Vehicle strut, two ... �heeled, H. Edeline . • . .  745,803 
Vehicle wheel, H:.:",Pace . . . . . . . . . . . . . . . . . .  745,893 
Vehicles for inspecf{on and repair, apparatus 

for raiSing, W. R. Webb . . . . . . . .... . .  745,545 
Velocipedes, motor cycles, etc., two speed 

gear for, L. Lecarme . . . • • • . • • • • • • • • • • 745,632 
Vending machine, I. C. Woodward • • • • • • • •  745,707 
Ventilator, �'. G. Bate . . . . . . . . . .... ...... 745,313 
Vertical underfeed furnace, H. G. Cox .• • • •  745,573 
Vessels, propelling, C. F. Sautter . • • • • • • •  745,910 
Vignetter, M. V. Carter ................. 745,324 
Vises, manufacturing, J. L. Ware • • • • . . . •  745,746 
Wagon top, J. Pohllg . . . .. . ... . . . . . . . . . . . .  745,904 
Wagons or cars, device for deadening or 

minimizing shocks to, Georglewltz-
Weltzer & Pozzo ..... . . . ... . .. . . .. . . . 745,592 

Washers. See Dish washer. 
Washing apparatus, W. A. & O. M. Huffman 745,620. 
Washing machine, J. P. Pfeiffer • • • • • • • • •  745,660 
Water, apparatus for separating oil from, 

l'ravlcha & Doulllet . • . • . . . . • • . . . . . • • . 745,519 1 
Water closet flushing apparatus, W. U. 

Grlmths .. . . . . .. .. . . . . . . . . . . . . .  745,724, 745,823 
Water closet , Siphon, W. G. Newton ...... 745,651 
Water cooler BIld Illter, C. Ill. McPherson •• 745,889 

Trade Marks. 
Designs, 

Copyrights, Etc. 

q��Ji�
n
:B����� �uik����i�d f�:�c���r�e�:� 

if;:s
n
����lr ������Ktf:I�erl:���00�oo���f�i:; sent free. ()] nest agency for securing patents. PatehtB taKen through MUNN & Co. receive 

Special Notice, without char�e, in the 

Scientific American 
A h'lJldsomely illustrated weekly. Largest cir­culafoion of any scientific journal. Terms, $3 a 
year'; four months, $1. Sold by 811 newsdealers. 

MUNN & co.361 Broadway, New York 
Branch Omce, 625F . St., Washington. D. C. 

1 Ganon in 4 Minutes 
I of the purest drinking water and 

free from all solid atoms and 
disease germs. Every house­
hold should have a 

FILTER 
which prevents the spread of many diseases generally originating in impure 
water. 

BERKEFELD FILTER 00., 
4 CedBr Street; New York. 

© 1903 SCIENTIFIC AMERICAN, INC 
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