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The (onstitution of Portland (ement 
is chemically and physically discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 1511. Price 10 cents each by 
mail. Order from your newsdealer or from 
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"THE STORY OF THE SCIENCES" 

A HISTORY OF 
SCIENCE 

By HENRY SMITH WILLIAMS, B.Sc., M.D., LL.D. 
Author 0./ " The Story 0./ Nineteenth-Century Science," " The History of the Ad 

'0./ Writing," Editor oj " The Historians' Histm:yo./ the World," etc., eto. 

IN FIVE VOLUMES 

Profusely Illustrated with Portraits of Famous Scientists, Diagrams, 
Facsimiles, and Pictures. 

A OREAT 
EDUCATIONAL 
WORK 

If you are 
a scientist, 
t e ach e r , 
s t u d e n t ,  
professi on
al man, or 
layman, in
terested in 
the world's 

progress, you will be interested in A HIS
TORY OF SCIENCE for it is a record of 
this progress from the earliest discoveries of 
primitive man to such recently discovered 
facts in modern science as radio-activity and 
the new theories of light and electricity. 

It is a complete history of the develop
ment of the natural sciences-Astronomy, 
Physics, Chemistry, Anatomy and Physio
logy, Medicine and Surgery, Meteorology, 
Paleontology, Zoology, Geology, Biology, 
Psychology, and the various important sub- HENRY SMITH WILLIAMS 

divisio�s of these sciences. There are also biographical sketches of most 
great dIscoverers, with picturesque incidents that have figuredin so many 
of their discoveries. The method of presentation as given in A HISTORY 

OF SCIENCE has all the charm of romance and all authority of history. 
It is a Work the Layman can understand. It is Untechnical, yet 

Accurate. It Fascinates the General Reader while commanding the 
respect of the most Critical Stud�nts. IT IS THE ONLY WORK 

OF ITS KIND IN THE ENGLISH LANGUAGE. 

Or. on receipt of the at
tached coupon. we will 

send you, f r e e, a n 
illustrated booklet 

llescribing t h i s  
uniqu e work. 

Address ........................... . 

Send ./or the Books and judge ./or yourself. 
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beautiful volumes. If you· do not like the books 
when they reach you. send them back at our expense 
and we will return the $1.00. If vou do like them, 
send us $2.90 a month for nine m�onths. On receipt 
of your request for these books we will enter your 
name as a subscriber for one yea!', without addi� 
tiona! cost to you, to either HARPER'S MAGAZINE, 
HARPER'S WEEKLY, or THE NORTH "AMERICAN 
REVIEW. 

In writing, state which periodical you want. 

HARPER 6. BROTHERS 
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electric fnrnace. The sncceeding chapters then 
describe very clearly the working principles 
of varions types of fnrnaces, including many 
which have not yet passed the experimental 
stage. Electrolytic fnrnaces, though not strict
ly coming under the head of electric furnaces, 
are also described. The illustrations are in 
almost every case sectional diagrams, thus 
showing very clearly the different construc
tions. 

THE WORLD'S WORK. St. Louis Fair Num
ber. New York: Doubleday, Page 
& Co., 1904. 4to; pp. 200; numerous 
illustrations. Price, 50 cents. 

The special Exposition number of the World's 
work, published last August, contains numer
ous fine half-tone illustrations of typical scenes 
a t the St. Louis Fair, as well as articles on the 
Fair and what it commemorates: a new epoch 
in the use of power; transportation and the 
measure of progress; the people as an exhibit; 
Philippine peoples; Japan's extraordinary ex
hibit; the inspiring displays of the States; 
exhibits of pictures and sculpture; improve
ment of education; strange races of men; pano
rama of forestry, fish, and game; modprn min
ing and its progress, etc. The number forms 
one of the best high-class publications on the 
World's Fair that we have Seen. 
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®. ALUMINUM 

HIGHEST GRADE ONLY 
We nlake a specialty of Cylinders, Casings, etc., 

and supply sonle of the most critical autonl0bile and 
engine concerns. S end patterns or drawings for 
estimate. We guarantee satisfaction. 

!���� �:Z���:: g: ��i�e�t� .:::::::::::: �+�;g�� RACINE BRASS & IRON CO., Inc. a Racine, Wis. 
Adjustable chair or similar article, E. 

I-Iarry . . . .. . ... . ... . . ... . ... . .... .. . . 
Air brake, J. J. Turner .... . .......... . .  . 
Air forcing mechanism, 11". Paul, Jr . . .. .  . 
Ammonium formate, manufacturing, H. 

776,740 
776,765 
776,932 

Pauling . . . . .. . ... . . ... ... . . .. . ... . . . .  776,543 
Ammunition hoist, L. D. Lovekin, et al.... 776,667 
Amusement apparatus, H. A. Shaules . . . .  776,807 
Auger, post hole, Givens & Gridley . . . .. . 776,90;{ 
Automobile driving gear, P. Steinhauer . . . .  776,501 
Automobile spring, �L. A. Hill . . . . . . . . . . . .  776,513 
Ax, C. E. Fuller . . . . .. . . . . . . . . . . . . . . . . . . 776,734 
Axle coui1truction, front, S. D. Latty, et al 776,520 
Axle, lubricating, H. Nicholson . . . . . . . . . . . 776,537 
Balance, lever, C. W. Allen . . . . . .. . . . . .  776,880 
Baling fibrous material, W. L. Spoon . ... . .  776,956 

PERFECT· PUMp · POWER. 
is attained only in the 
TA BER ROTARY PUMPS 

'rhey are mechanical, 
simple and durable. Will 
pump hot or coJd fluid, 
thin or thick. Requires 

no skllled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
drivRn by belt, motor or en

gine attachment. Large lllustraterJ. CatalogUel.ree. 
TABER PUMP CO .. 32 Wells St . . Buffalo, N • •  , U. S. A. 

Baling press, J. S. Tuttle . . . . . . . . . . . . . . . 776,704 TOOLS AS A TOPIC Balls by the U5le of plastic or gutta percha 
strips, covering golf, F. H. Richards. 777,045 

B anana storage and show case, D. D. Rush. 776,690 
Barrel scrubbing machine, J. Muller . . . .. .  776,863 
Bearing housing, A. M. Mattice . . . . . . . . . 776,669 
Bearing, roller, T. A. Blukdy . . . . . .. . . . . .  776,773 
Bed, E. Michaud . . . . . . . . . . . , .. ........... 776,528 
Bedclothes fastener, R. E. }�l'ance . . . . . . 777,016 
Belt, O. Wider . . . . . .. . . . . . . . . . . . . .. . . .. . 776.631 
Belt cutter and square, Ii". M. Linderman. 777,088 
Belt fastener, machine, J. Schnorr . . . . . .  776,6\){ 
Belt loop and garment supporter, combin�d, 

C. O. Barnes .. .. . . . . . . .. ... . .. . . .. .  . 
Belt, ore concentrator, J. Kane . ....... . 
Belt tightener, automatic, H. E. Clark, 

776,726, 776,827 
Bicycle, N. J. Greenison . . . . . . . . . . . . . . . . . .  776,661 
Bicycle gearing and, controlling mechanism 

therefor, H. F. Maynes . . . . . . . . . . . . . . 776,750 
Bill or invoice, B. C. Tillinghast . . . . . . . .  776,962 
Bin. See Grocery bin. 
Binder, catalogue, E. B. Little . . . . . . . . .  . 
Binder, loose leaf, F. M. Turck .. . .. . . . .  . 
Binding, apparel, B. J. Ricker . . .. . . . . . . 
Blower, J. E. Kelley . . . . . . . . . . . . . . . . • . . . . .  
Boat, life, R. A. Brown . . .. ... ..... .. ... . 
Boat or launch, J. C. Burcher . . . . .. . . .  . 
Bobbin, F. Clark ....................... . 
Boiler fu;'nace, steam, J. Milton ..... .. . 
Boiler tube cleaners, turbine motor for, H. 

776,924 
776,703 
776,618 
776,847 
776,641 
77(;,493 
777,000 
776,608 

F. Weinland . . . ... . ... . . .. ... . .. . 776,877 
Book attachment, account, H. Eggersgluss. 776,651 
Bootjack, E. Finck . .. . . . . .. . . . . .. ....... 777,015 
Bottle, J. L. Bail' . . . . . . . . . . . . .. ...... ; .. 776,484 
Bottle, non-refillable, H. Parker . . 776,678, 776,679 
Bottle, non-refillable, E. Risse . . .. 776.759, 776,760 
Bottle, non-refillable, 1>'. W. Smith . . . . .. . . 776,762 
Bottle, non-refillable, A. F. Shaw . . .. . . .. 776,808 
Bottle washing machine, J. A. Prince . . . .  776,547 
Bottling machine, A. Schneider . . . . . . . . . .  776,620 
Box, G. H. Rice . . . . . . . . ... . .. . . .. . . . . . . . . 776,942 
Box machine, G. H. Rice . . . . . . . . . . . . .. . . 776,943 
Bracket, G. E. Squire . ... . .. . . . . . . . . . . . . 776,764 
Bread, making, C. F. Dietz . . . . . . . . . . . . . . 776.777 
Brick pressing machine, I. V. Wolfe . . . . . . 776,820 
Bridge or other structures, expansion or 

movable bearings for, G. Ward . . . . . . .  776,572 
Brush holder, E. D. Priest . . . . .. . . . . . . . .  776,546 
Bucket, graiJ, La(]d & Baker . . . . . . . . . . .. . . 776,854 
Buckle, E. J. Colvin . . . . . . . . . . . . . . . . . . . . 776,005 
Building lJlocks, manufactUre of, G. L. Pea-

body . . ... .. .... .... .. . . .... ... ..... . .  776,794 
Bur wheel, R. W. Gormly . . . . . . . . .. . . . .. . 776.588 
Button, snap, J. McLean . . ... .. . . . . . . . . . 777.043 
Cabinet for specialists, T. W. Kelsey . . . . 776,519 
Cables on winding drums, machine for lay-

ing, A. F. Wheaton . .. ... .. .. . . 776,975 
Calculating and r,ecording machine, G. 

Rainey ..... . . . . . . ' 
Calendedng roll, J. L. Perkins ..... . . .. . 
Can capping machine, A. Hoffman ....... . 
Can opener, G. C. Parish . . . . .. .. . ... . 
Car body, W. W. Smith ............ .. .. . .  
Car bolster, trussed, A. Stucki .. .. ... . .  . 
Car brake, H. J. Bayard ....... . . ... .... . 
Car coupling, A. Gomer 
Car coupling, C. A. McKerahan ......... . 
Car coupling, Keller & Bowers . .. ...... . 
Car coupling, mint', M. G. Moore .. . .. ... . 
Car door hanging and operating device, 1'. 

J. McCullough ............ ....... : . .. . 
Car, dumping. J. D. Hampton ..... ..... . . 
Car fender, �,.. H Sievers . . ... . . . .... .  . 
Car indicating or recording mechanism, 

street, V. Antony .. . .. . .. . . . .. . .. ... . 
Car loader, F. D. Buffum .. . ... . . . . .. . . .  . 
Car, passenger, H. Romunder ...... ...... . 
Car signal, street, J. IJ. Howard .. ... ... . . 
Car underframing, Williamson & Pries . .  . 
Cal" vestibule door and trap, .T. I1�ilion . . . . 
Cars, etc., electric propulsion of, O. H. 

77fl,617 
776,796 
776,910 
776,540 
776.811 
776.814 
776,717 
776,904 
776,929 
777,057 
776,531 

776.928 
777,020 
776, 869 

777,054 
776,825 
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Caldwell . .. ... .... .... .. ....... ... . . .  776,826 
Cars or traies, means for 'automatically stop

ping electric railway, W. O. Mundy . .  776,534 
C arbureter, F. Paul, .Jr. . .... .... ... .. .. 776,542 
Carbureting apparatus, explosive engine, J. 

D. Anderson . . . .. . . .. .. . . . .. .. . . . . .. . .  776,982 
Cards, edlicational, C. A. Roberts . . . . . . . . .  776,689 
Carriage curtain or the like fastener, H. 

Higgin . .. . . . . . . . . . . . . . . . . .. .. .. . . . ... 776,838 
Carrier. See Hay carrier. 
CartrIdge. A. H. Emery . . . . . . . . ... . . . . . . . 776,652 
Casket cover, .J. De Long . . . . . . . . . . . . . . . .  776",500 
Casting plant, C. W. Sherman . . . . . . . . . . . 776,696 [ 
Cement block mold, M. H Johnson . . . . . . .  77fl,!:i16 
Cement building block molding press, 1. P. 

must be interesting to ('Ivery handi
craftsman. 'l'here is fl mine of iufor· 
mation in 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro
fusely illustrated. Sent by mail for 
2;) cents, discount sheet included. 

. MONTGOMERY & CO., 
tOa Fulton 1St., New York City. 

For PIPE- THREADING 
or CUTTING 

there is no machine on t h e  market. that can com
pare for ease of operation and excellence lrt' work 
with 

FORBES PATENT 01 E STOCK 

. MACHINE No. 30. 
Range)O-2in. R.& L. 
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CATAWGUE FREE. 

CURTIS & CURTIS CO .. 
Garden St., Bridgeport, Conn. 

SUBSTITUTfS fOR (OAL 
Are described from the technical 

standpoint in the following Scientific 
American Supplements. 

Each Supplement named costs 10 cents 
by mail: 

COlllMERCIAL USES OF P E;\ T. 
SCIENTIFIC AMERICAN SUPPLEMENT 1324. 
T h e  artkle enumerates the princi{>al peat 
bogs and states their financial poss lbilities. 

GERMAN HRIQVET'J'INGMACHl!N
EUY IN ,\MEH I C A. SCIENTIFIC 
AMERICAN SUPPLEMENT 1411. A valu
able economic report. 

A NlnV En,ECTRJCAL P R O C ESS 
FOR TH"� lUANIJFACTURE OF 
PEA T FUEL. SCIENTIFIC AMERICAN 
SUPPLEMENT 1492. The paper fully des
cribes the Bessey process. . 

LIGNI'�E, PEAT, AND COAL DUST 
FUEL. SCIENTIFIC AMERICAN SUPPLE
MENT 1426. A careful consideration o f  
Gernlan methods. 

MOOR CUI,TllTATION AND PEAT 
I NDUS'.I'R Y IN GERllI.ANY. SCIEN
TIFIC AMERICAN SUPPLEMENT 1481. An 
excellent critical review. 

THE lllANUFACTURE OF HRI
QIJE'I.'TE J<'VEL. SCIENTIFIC AMERI
CAN SUPPLEMENT 1145. A paper on the 
briquette factories of Blauzy, Prance. 

D O III EST I C COKF. AND RRI
QUE'I"I'ES F R OlU R ETO RT 
CUKE 0 V ENS. By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1211. 
A valuable monograph by an expert. 

THE WHI'I'E MINERAL P RIeSS 
I<'OR HRJQUETTING. SCIENTIFIC 
AMERICAN SUPPLEMENT 1224. An article 

_ describing and illustrating an American 
briquetting n1achine. 

HRIQUETTING FUEL MATERIAL. 
SCIENTIFIC AMERICAN SUPPLEMENT 1495. . 
A n excellent resume 0 f the state 0 f the art. 

Price 10 cents each, by mail. 

Order through your Newsdealer or from 

MUNN COMPANY 
Hyel' . . . . . . . ... . . ... . ...... ....... . . . .  776,846. 

Centrifugal machine, S. R. I{ennedy .. . . . .  776,745 1 361 Broadway 
Chair, C. E. Whipple . . .... ... . ......... 776,976 ..... __________________ _ 
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Cbeck hook, C. I. Hoell'el • . . . • . . . . . . . . . . 776,009 
Chill, J. R. Whitney ... . . . .. . . . . . . . . . . . .  776,578 
Chuck, A. D. Leblanc . . . .. . . . . . . . . . . . . . . .  776.603 
Churn, R . .F�. Corneil . . . . . . . . . . . . . . . . . . . . . •  776,496 
Cigar package, non-refillable, Dumont & 

Sentegnan . . ........ . . . . . . . . . . . . . . . . . .  776,649 
Cigar, self-igniting. A. Detwiler • • • • • • • •  776,646 
Circuit cbanger, J. C. Waldo • • • • • • • • • • . •  776,970 
Clinker catcher, M. O. Hower . . . • . . • • • • . .  776,591! 
Clock mechanism ('seapement, W. Webber . 776.574 
Clothes hanger, D. SheJllehl . . . . . . ..... . . .  776,868 
Clothes sprinkler, J. !. Sloat .............. 776,69� 
Cloths, garments, etc., support for sanitary, 

E. M. Silberman' ................... . 
Clutch, friction, M. R. Conway ........... . 
Clutch, friction, A. C. Sargent ......... . 
Cock, gas. \V. 'l'evendale, Jr ........... . 
Coffin - raising or lowering device, S. J. 

Plant ............................... . 
Coin· box, J. Williams ................... . 
Coin delivering apparatus, automatic, E. 

Janik .... . ... .... . . . . . . .. . . . . ... ... . . 776,784 
Coin recepiacle, H. P. 'l'ownsend . . . . . . .  776,702 
Concentrator. Dillon & Wilson . ... . .. . . . . .  776,647 
Concentrator, H. E. Horn . ...... . ... . . . .. 776,662 
Controller. J. P. Durkin .. ...... . . .. . . . .  776,895 
Cooking device, steam, M. W. Misener . . .. 776;926 
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Corn husking and shredding machine, A. 
Rosenthal .... ... ... . . . . . . ......... . . .  777,047 I 

g��on
hU�:���er

b
O�!d �1U;a�r,

B�t A." B;r't: 776,634 I 
lett, et al . . . . . . . ... . . . . . .. . . . . . . . . . .  776,986 

Cotton elevator and distributer, pneumatic, 
J. T. Jackson ... . . . . . . . . . . . . . . .. . . . . .  777,024 

Counter molding machine, W. J .. Young . .  776,714 
Counter, store storage and display, S. S. 

Walker ............ ... . .. . . . . . . ...... 776,707 
Coupling, A. L. Malone . ...... . ... . ... . .. 777,u40 
Cover, kettle, M. Kingsbury . . . . . . . . . . ... . 776,917 
Crate, banana, M. Lombardo ............ 776,6fi6 
Cream cooler, automatic, M. B. Miller . . . 776,607 
Cultivator, A. C. Lindgren ........ . ..... 776.788 
CultivatOl', disk, Bryant & Fain .... .. .. . .. 776,995 I Cup. See Grease cup. 
Current controlling system, W. R. White- 1 

horne .............. .................. 776,878 
Current rectifier, P. H. Thomas. 776,563 to 776,565 
Curtain tixture, W. II Smalley . . . . . . . . . .  776.810 
Curtain poh�, adjustable, W. E. Fawcett .. 776,655 
Dam, F. H. Reed . . . . . . . . . . . . . . . . ... . .... 776,799 
Deco.y duck, G. W. Green . . . . . .  : ......... 776,905 
Dental vulcanizer, A. GoebeL . . . . • . . . . . . . .  776,833 

Del'l'lck, portable, S. M .. Foltz . . . . . .. . . . . .  776,65""' 
Detachable handle for valises, etc., K. S,alz-

berg . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . .. 776,805 
Detector. See Time detector. 
Diary, H. L. Wilson " ................... 776,632 

Die sinking machine, W. Hunziker .. ..... . 776,913 
Disk and colter holder, J. Durkee . . . . . . .. 776,585 
Disk drill, H. N. Faas . .. .... ... . . ... . ... 776,501 
Ditcr..i.ng machine. H. Wehmiller 776,576 
Door brace, I;�. Dahlllnd ................. 776,892 
Door holder. F. W. Ruppman . . . . . . . . .. . .  776,946 
Door. rotating, S. M.· Cole ................ 777,003: 
D
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Draft attachment, D. Gillerson . . . . . . . . . .  776.902 
Drafting instrument, 1'1. A. ·\-Vurts . . . . . . .  776,713 
Drawer bin support, !;'. I. Greenen . . . . . . . .  776,736 

Dricr. See Grain drier. 

New nodel Comptometer 
LIght and Uniform Key Touch 

Its Duplex Key Action permits of a single stroke touching several 
keys altogether to instantly add amounts like $4.55. $13.40 et cetera. 

We have what no other has; a machine operated by keys only with 

Perfect Duplex Light Touch 
Noiseless Operation Durability 
Uniform Key Action Reliability 
Dust Proof Practicability 

All the Really Valuable Features. No Impracticable Complica
tions. 

The resnlt of 16 years' practical experience in the making of 
mechanical calculators. 
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���
.
usands used by Accountants and Engineers in all lines 

SendforlitemturllandSpeciat Trial Offer. 
Pelt &. Tarrant rug. Co. 52-56 Illinois Street. "hicaglO. 

America's Foremost Illustrated Paper Is 

LESLIE'S WEEKLY 
The Pioneer of Illustrated Journalism 
in this Country. Circulation near the 

HUNDRED THOUSAND nARK 
Regular mail list exceeds fifty-five thousand subscribers, thus insuring 

horne circulation. Balance sold by news-stands and newsboys on every 
train in America. 

Extent and character of circulation considered, with reasonable rate, make 
LESLIE 'S WEEKLY the best medium for any advertiser. 

Give us an opportunity to demonstrate the value of LESLIE'S WEEKLY 
for your business. 

Western Representative 

CHAS. B. NICHOLS 
1313 Hartford Building 

Chicago 

WILLIAM L. MILLER 
Advertising Manager 

225 Fourth Ave., New York 

Eastern Representative 

J. PRANK STONE 
20 Journal Building 

Boston, Mass. Dredge, ditching, G. W. King . . . . . . . . . . . .  776,848 / 
Drier, W. Angus . ....................... 776,581 :�������������������������������������������� 
Drill and reamer, combination, L. C. Pres- I ton . . . . ...... , ................. .. ....  776.865 

Drill press, A. P. Weigel . . . . . . .......... 776,710 

Electric conductor suspension clamp, 
Schwarz & Ward ... . . . . .. .. .. . . . . . . .  776,695 

A Mo."tc Lantern for showing Engrav. 
ings, Prints, (Juts. lllustrations In Books , 
lVlod.,ls anti Specimens all tht! Screen wlthont 
i,:en:�::aIP::Fo�s�

tisn�n:fi�:��?,�KI���hted and 

Dye and making same, green sulfur, M. 0 p .  t Egg,
B����:;;, e·t�::·b,;�t�;:E.··M::·M�;g�,;:::: ���:�� pa·qu I rOi" c or i\gm� rlg�e,f.�:��:��C���;Ift�����: m�H� I ;;::::::;;::;:::::::;;;;;;:;:;;:;;;:;;;;;;;;;::::;;;:;:;;;:;;;;

'
;::;;;;;;;;;;;;:;;;;::;;;;:. 

\Vtllhnns, -BrOWn &:; Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 

Electric switch, W. I{ingsland . .. . . .. .. . . .  776,849 Popular Books OD ELECTRICITY. ��� t�i�ak�okS���:�t :.M��n�;'f�drb��k� S�or:K: !�!�?, Ca�l��mf::;: Electric switch , liJ. A. La Har . . . . . . ... .. .  776,855 10e. cacho BUBIER PUBLISHING CO., Dept. S, Lynn, M .... . Electric switc h. 'I'. A. Cameroll ... .. . .. . . 776,998 
Electric transmission mechanism, C. G. Si-

monds . .. . . .. ... .. .. . . . .. . .. .. .. ... ... 776,557 
Electric wire conduit, Sibley & Lutz ..... 776,{)56 
Electric wiring cleat, E. C. Hunt . . . . . . . .  776,514 
Electrical apparatm.1 coil, J. W. Farley . .  776,654 
I-Qlectrical apparatus, winding for, J. W. 

Farley . . . . . . .. .. . . . .... . .. . .......... 776,653 
Electrical energy, apparatus for wirelessly 

transmitting, D. W. Troy . . . • . . . • . . . .  776,876 
Eleeirodp. F·. J. Briggs . . . . . . . . . . . . . . . . . .  776,490 
I�lectromagnetic apparatus, J. N. Mahoney. 777,039 
h,'levatOl', E. Altman .... ... . .. . . . . . . . . . .  776,980 
J11levator safety device, J. C. Cottie . . . . . •  776,497 
Engine sparking device, iuternal combus-

tion, C. E. Sterne .... . . . .... . . . . ... . 776,700 
Engines, hot tube for gas, Ebel & Hud-

son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 776,586 
Envelop. C. W. Wilson . . . . . . .. . .. . . . . . . .  776,712 
Exercising apparatus,. 'V. J .. , Bryon, Jr ... -776.824 
Explosive engine, F. J. Rochow . . . . . . . . . .  776,800 
Eyeglass screw lock, A. M. Ward. 776,571; 7'76.818 
Eyeglasses, R. R. Hall . . . • . . . . . . . . . . . . . .  776.739 
Fastener, J. D. Stirckler . .. . . . . . . . . . . . . .  776.957 
Feeder, animal, P .. E. & C. I? Howard . . . .  ·776.912 
Fence post, J. Steward . .. ... ' .. .; .......... H G24 
Fence post, W. L. Vestal . . . . . . . . . .. . ... .  776,963 
Ji'iber cleaning machine, J. Garcia . . . . . . .  777.017 
Fifth wbe('l, G. R .. Morton.' ........... , ... 776,533 
II'He, document hincer, G. Bonnell ...... .. 77U-,DU2 
Pile holder, M. J. Wade .. . ...... .. .. .. . .. .  776.569 
Il�ni', Iwwsparwr. F. X ... Kruhach .......... 776,853 
l"ilter. N. B. Rice . . . . .. ........ . .. . .. . .  776,550 
�'Ilt"r, L. ". Rood ....... .. ..... .... .... 776,801 
I"lIt"r, pressure, 'V. W. Paddock ........ 776,677 
Finger ring, nrnamrnta.l, L .. E. Sadler .. .. 776,804 
E�il'e apparatus, E. B. Briggs .............. 776,886 . 
F'ire ('St'HPt'. J, So Andl'{�ws .. .. . ... .... . .  776.483 
Fire es<:upe, J\L W. J\·1iracl€' ............. 776,609 
Fire escape, I", n. Bahcocl, .. .. . .. . ...... 776.716 
Fire exti-ngnisher, automatic stationary, 

F. A. Ph"l!>s . . .. . '" 776.614 
Fire windon', antoma.tic, Schwing & Yunker 776,948 
Fireproof constrnction, W. A. Kennedy .. .. 776.9]6 
l1�lash lig-llt powd.el' l"€'('('ptacl<}, H. H. Bowen 776,720 
ll'lax trputing apparatus, B. Noldnel' ..... . . .  776,674 
Ij'lig'ht fOl'ming machine, J. L. Peddy-

court . . .... ......... .... .. . . . 776,864 
Floor raCk, J. H. Petroskey . . . .. . . . . . . . .  777,059 
Floor scraper. Lm'soil & Dunbar .......... 777,033 
lnnshing hox. closet, II. AiI'd ........... 776.4 81 
Food, stOCk, .T9t'hnk & Wil}se .. .. . . . . . . . . .  - 776,595 
Forging- mechallism. har bp8lt S. Hughes. 776,845 
Il�ountain. S{'�! Tahl!' fouutain. 
FnU11P. SPl' Snpporting frame. 
Il�ruit harvester, JIJ. F. ,Wilson . .. . . . . . . . . .  776,580 
Fruit picker, L. 'ferry . . ..... ... . . . . .... 776,961 
Fuel hUl'lIpr, EJ. H. Gwynn, reissue . • . . . . .  , 12.293 
Furnace, E. S. O rmsby .. . . . .  : .. ':-........ 776,539 
Furnace for heating spokes,. etc., E.' Ein-· . 

feldt ........ , ........................ 776,780 
Furnace for reduction of garbage or other 

refuse matter. Lindsay & Cunningham. 776.605 
Fuse and cut 

O
IJt, electric. B. H. Glover. 776,660 

Garment fastener. J. V. Pi'f he�' . . . . .. . . . .  776,684 
Garment fastener, 1\1. W. Henins . ... .. . . .  776,741 
Garment hanger, combination, S. N. 

Marsh .. . . . . . . . . . . . . . . . . .. . . .. . ... . ... 776.861 
Garmf.'nt supporting and locking devire, E. 

J. O. Rother . ..... . .. . .... . . .. .. . . ... 776,802 
Gartpr suspensory attuchment, R. E. Kret-

scbrl1ar . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 777,028 
Gas burner, n. B. Fraser . . . . . . . . . . . . . . . •  776,659 
Gas generator, P. Schmidt . . . . . . . . . . . . . .  776,947 
Gas generator. acetylene, L. P. Powell .... 776,756 
Gate, W. D. Harmon . . . . . . . . . . . . . .. . . . . . .  776,590 
Glass preSSing machine, C. J. Koenig . . . . . .  776,600 
Grading and excavating machine, S. H. 

Bloomer . . . . .. . . .... . . . . . . . . ..... . . .. .  776,990 
Grain conveyer. portHh1e, J. W. McCoy . . . .  776,611 
Grain driE'-r for cars, .T . .  T. S,,,'aine . . •. . • . . .  776.872 
Graiu drill, �'a"s & Marsh ................. 776.505 
Grain ,Irill, ]". I'J. Marsh . . . . . . . . . . . . . . . • • .  776,527 
Grate attachment, C. IlJ. Dittrich . • . • • • . .  776.894 
Grease cup, }I�. Soler . . . . . . . . .. . . . . . . . . . . .  776.953 
Grinding apparatus. R. L. Watson . • • • • • •  776,973 
Grocery bin, J. Strine, Sr. . . . . . . . . . . . . . • . •  776,812 
Hair crimper; H. C. Adams .. . ... .. . . . . . .  776.636 
Hammer, pneumatic, M . Maximilian • • • • • • 776,671 

" Watson, I simply can't leave that case in this condi� 
tion. E very instinct that I possess cries out againSi: it. It's 
wrong-it's all wrong-I'll swear that it's wrong. And 
yet the lady's story was complete, the maid's corroboration 
was sufficient, the detail was fairly exact. What have I 
to put against her? Three wine�glasses, that is alL" 

-From "The Adl'e'lture of the Abbey Grange." 

Sherlock Holmes 
leaves the case, only to return agam because the 
dregs left in three wine�glasses excite his interest. 
How they give clew to the murder is told in "The 
Adventure of the Abbey Grange." Published 
in the January Household Number of Collier's. 

On sale December 2 9th. 
At all news-stands for an entire month, 10 cents. 
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Hatch fastener, A. P. Rankin • • • • . • . . . . . .  
Hay carrier, L. · E. Porter . . . . . . . . . . . . . . . .  . 
Heating apparatus, hot water, A. B. Reck . .  
Heel compressing machine, S .  D. Leland . •  
Heel compressing machine, C. L. Allen . . •  
Heel compressing machine, E. A. Tripp . . . •  
Heel compressing machine mold or die, T. 

776,757 
776,615 
776,939 
776,787 
776,823 
776,875 

Lund . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . • .  776,860 
Hoisting device, r.r. S. Miller . . . . . . . . . . . .  776,529 
HOisting engine, Bowles & Campbell . . . .  776,489 
Holdback attachment, vehicle, J. T. Millen. 7Z�,�6; 
Holdback fastening, O. C. Davis . . . . . . . .  7 , 6,,)8�. 
Hook and eye, G. A. Mercer, Jr . . . . . . . . . . 776,606 
Horse release r, C. B. Collins . . . . . . . . . . . . . .  777,004 
Horseshoe, I. G. Howell . . . . . . . . . . . . . . . . .  777,022 
Horseshoe, composition, H. Bartley . . . . . . . .  776,772 
Horseshoe, composition, Peacock & Bartley. 776,795 
Horseshoe, soft tread, F. M. Miller . . . . . .  776,925 
House cleaning apparatus, Clements & 

Hostler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777, 002 
Hydraulic pr,'ss, C. Prott . . . . . . . . . . . . . . . . .  776,934 
Hydraulic press multiplier, Deries & Um-

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777,008 
Ice creeper, detachable, J. E. Toscan . . . . . . 776, 874 
Idpntification card, L. L. Smith . . . . . . . . . . .  776,560 
Indoxyl, etc., making, A. BiGchler . . . . . . . .  776, 884 
Induction coil, R. Varley . . . . . . . . . . . . . . . .  776,705 
Injector, L. E. Hogue . . . . . . . . . . . . . . • . . . .  776,840 
Inkstand, C. I-l. Numan . . . . . . . . . . . . . . . . . .  776,675 
Insect trap, H. '1\ Casey . . . . . . . . . . . . . . . .  776,643 
Insulator, F. M. Locke . ............. ...... 776,789 

��1t�ie(;J�n��C'm�jc��1�', �·. :�u�co�� : : : : : :  ++�;g�� 1 
Lacing strip, M. K. Bortree . . . . . . . . . . . . . .  776,488 ' 

Lamp guard, F. W. Winbolt . . . . . . . . . . . . .  776, 633 
Lamp hanger or support, A. H. Humphrey 776,593 I 
Lamp igniter, gas, A. H. Humphrey . . . . . .  777,02� 
Latch, sliding door, P. M. Kling . . . . . . . . . .  776,747 
Lathe, R. F. Scott . . . . . . . . . . . . . . . . . . . . . .  776,5[;1 
Lathering device, T. E Beck . . . . . . . . . . . . . .  776.719 
Leather goods, cleaning white, W. Forger. 776,830 
Leather staking machine, G. W. Baker . . . .  776,984 
Leather stretching machine, E. L. Post . . . 776,686 
Lea ther used for making power belts, 

machine for stretching, E. L. Post .... 776,685 
Letter oppner, penell sharpener, and eraser, I combined, 11.. F. Rebhan . . . . . . . . . . . . . .  776,938 
Lettering device, Green & Wagoner . . . . . .  777,018 
Limb, artificial, S. J. Henry . . . . . . . . . . . . . .  776,908 
Linotype machin�, P. T. Dodge . . . . . . . . . .  776,779 
Liquid elevator, pneumatic, E. Hastain . . .  776,907 
Liquid supply SyStfC'ID, X. Ca verno . . . . . . . .  776,724 
Load binder, I-l. A. Patterson . . . . . . . . . . . .  776,541 
Locomotive, Burger & Williams . . . . . . . . . .  776,494 
Locomotive and stationary engine, converti-

ble, Kelly & Plough . . . . . . . . . . . . . . . .  . 
Log loader and turner, E. E. Thomas . . . . .  . 
Log turner, A. D. Shaver . . . . . . . . . . . . . . . .  . 
Logging engine, steam, G. Sipler . . • . . . . . . .  
Loom picker, F. A. 'Wardwell . . . . . . . . . . .  . 
Loom picker stick motion, C. H. Draper . .  
Lubricator, S. B. Forse . . . . . . . . . . . . . . . . .  . 
Mail box, L. D. West . . . . . . . . . . . . . . . . . . .  . 
Mail box, Jones & George . . . . . . . . . . . . . .  . 
Mail carrier box, J onsrud & Skyrud . . . . .  . 
Mashing and conveying process, C. H. Cas-

776,915 
776,963 
776,949 
776,809 
776,972 
776, 584 
776,900 
776, 630 
777,026 
776.663 

par . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,999 
Match making machine, J. C. Donnelly . . .  776,648 
Measure and filter, liquid, J. T. Story . . . .  776,958 
Measurjilg instrument, electrical, F. W. 

Ro 'ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,866 
Measuring instruments, temperature com

nf'ns.ating device for electrical, W. It. 
Bristol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,491 

Meat tenderer, also vegetable cutter, E. 
G. Riede I . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 945 

Mining column, R. L. Ambrose . . . . . . . ; .... 776, 881 
Moistening, laying, and binding gummed 

paper, machine for, B. Simpson . . . . . .  776,950 
Mop and wringer, combined, T. G. Amsden. 776,981 
Mop head, C. Morgan . . . . . . . . . . . . . . . . . . . . . 776,751 
Mower div)c.€'r attachment, H. M. Schlies-

ser , . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 776,693 
Musical instrument, U. C. Pipes . . . . . . . . .  776,933 
Musical instrument mouthpiece, P. F. 

Kruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,785 
Nail feeding mechanism, W. Wolfe . . . . . . . .  776,635 
Needle holder, G. F. Richter . . . . . . . . . . . . 776,688 
Nozzle, adjustable flushing, J. C. Wilson . .  777 , 0 53 
Nut lock, J. O'Meara .................... 776, 676 
Nut lock, E. Blue . . . . . . . . . . . . . . . . . . . . . . . . 776,991 
Oiler, trolley wheel, Sloan & Robinson . . . .  776,871 
Ordnance, breech loading, A. H. Emery . . .  777,010 
Oven door indicator, I-l. E. Stelts . . . . . . . . . . 776,699 
Packages, device for applying fluid pressure 

to the insides of, G. E. O'Neill . . . . . . . .  776,t>38 
Pan lid or cover holder or lifter, J. N. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,965 
Pmwl \)f front, etc., flexible sliding, H. 

Romunder . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper clip, W. H. Redington . . . . . . . . . . .  . 
Paper clip, F. R. Welton . . . . . . . . . . . . . . . .  . 
Paper feeding machine, E. J. Hallberg . .  . 
Paper finishing machine, A. W. Case . . .  . 
Paper making machine, . J. L. Bonney . . .  . 
Paper pulp brushin� engine, C. E. Pope . . .  . 
Pen, fountain, J. Sin not . . . . . . . . . . . . . . . . .  . 
Pencil sharpener and eraser, combination, 

C. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Perambulator, G. D. Leaq better . . . . . . . . .  . 
Photographic plate holder, F . . T. �fauborgne. 
Photographic printing cabinet, D. R. Kin-

sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Piano action, H. Hotnbeck . . . . . . . . . . . . . .  . 
Piano player key strilwr, J. Courville . . .  . 
Pile fabric cutting machine, Read & Hedin. 
Pin clasp, W. R. Smith . . . . . . . . . . . . . . . . .  . 
Pin retainer, F. H. Voigt . . . . . . . . . . . . . . . .  . 
Pipe coupling, .T. D. Walsh . . . . . . . . . . . . . .  . 
Pipe grab, li'. J. Lukins . . . . . . . . . . . . . . . . .  . 
Pipe mold, L. R Peck . . . . . . . . . . . . . . . . . . .  . 
Pipes, securing metal coverings upon, R V. 

Skowronek . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pipes, tubes, or rods, manufacturing screw 

776,551 
776,549 
776,974 
776,837 
776,887 
776,487 
776,755 
776,951 

776,544 
776,665 
776,670 

776,746 
776, 841 
776,891 ' 
776, 548 
776,763 
776,969 
776,971 
776.523 
776,612 

I 
776,952 

threaded, E. T. Greenfield . . . . . . . . . . . . 776,737 
pjston rods from cross heads, device for 

separating, C . .  T. McCarthy . . . . . . . . . . .  776, 927 
Planter and fertilizer distributor, combined 

seed, Lynham & Crews . . . . .  . . . . . . . .. 776,525 
Plaster, adhesivp, J. E. Birney . . . . . . . . . . . 776,988 
Plaster reel, adhesive . . T. I�"'. McWilliam . . . 777,044 
Plate or pan lifter, G. D. Leggett . . . . . . . . 776,786 
Pliers, I�. Hansen . . . . . . . . . . . . . . . . . . . . . . . . 777,021 
Pliers, soldering, R. S. Settle . . . . . • . . . . . .  776,555 
Plow, shovel, J. A. Faught . . . . . . . . . . . . . . . 776,506 
Post. See Fence post. 
Post sharpener, drive and puller, W. H. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 566 
Power transmitting mechanism, McHaffie & 

Beinel'i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,752 I Press, M . . r. Welling . . . . . . . . . . . . . . . . . . . . .  776,577 1 
Press, G. B. Keplinger . . . . . . . . . . . . . . . . . . . .  776,597 
Prpssure regulator, R. J. Hoffman . . . . . . . . . 776,839 
Print, safety composite color, F. E. Ives . . . 776,515 
Printer's galley, H. C. HInchcliff . . . . . . . . . . 776,742 
Printer's �Jlate block, Dove & La Sor . .... 776,502 
Printing frame, blue, Upp & Wakefield . . . .  776.567 
Printing machine, J. S. Duncan . . . . . . . . . . . 776,503 
Printing pre-ss, B. McGinty . . . . . . .  " ....... 776,793 
Printing" press gripper, B. McGinty . . . . . . . . 776,792 
Projectiles, device for contro Uing flight of 

multimissile, C. La Dow . . . . . . . . . . . . . 777,032 
Projectiles, governing the flight of multimis-

sileo C. La Dow . . . . . . . . . . . . . . . . . . . . . . .  776,918 
Projectiles, means for concentrating multi-

missile, C. La Dow . . . . . . . . . . . . . . . . . . .  776,920 I Projectiles, means for governing the flight 
of multimissile, C. La Dow . . . . . . . . . . .  777,030 

I Projectiles to effect close shooting, means 
for controlling tbe flight of multimis-
sile, C. La Dow . . . . . .. . . . . .. ... ... .. . 776,919 

proPI1���fne
an� . .  

S��:�i
.�� . ���������: . .  �: . ::T� 776,687 

Protectors, machine for making and insert- I ing, G. Goddu . . . . . . . . . . . . . . . . . . . . . . . . .  776,832 
Protractor, F. E. Vandercook . . . . . . . . . . . . . .  776,817 
Pruning implement, J. Earnhart . . . . . • . . . . .  776,828 
Pump, P. L. Ward . • . . . . . . . . . . . . . . . . . . . . . .  776.573 
Pump, P. J. Leithauser . . . . . . . . . . . . . . . . . . .  776,922 
Pump, air lift, F. J. Kuhlmann . . . . . . . . . . . .  776,601 
Pump, centrifugal, T. R. Goth . . . . . . . . . . . . .  776,835 
Punching mechanism, sheet metal, W. A. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pyrographic pencil exciter, J. Anderson . . .  . 
Radiator, W. l.Jeek . . . . . . . . . . . . . . . . . . . • . . . •  
Radiator valve, C. Wisbech . . . . . . . . . . . . . .  . 
Railway alarm Signal, E. C. Lawrence . . . .  . 
Railway, electric, R. O. Parsons et al. " , . ,  

776,511 
776,482 
777,036 
776,769 
776,748 
776,681 

Scientific Atnerican 

YOU DON'T NEED A GUN .. ,_ l:.- t 1'rftU1 .�' IF  YOU KNOW tJ V (J" Q "I 
.If YOU would know how to defend yourself, unarmed, against every form of : 

V1ClOUS attack �nd render helpless your assailant with an ease and rapidity which 
which characterizes tbe Japane�e soldier-you must learn Jiu-Jitsu. , 

...,...,.,=:;;;;i-r.rfghte':"r�;;;;;:;:=""-
electricity or acetylene 

" cheaper than kerosene •• makes 

is astonisbing-If you would possess that physical strength and power of enuurance 

� 
Jiu-Jitsu is the most wonderful system of physical training and self-defense the 
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most deadly weapon. The SCience of Jiu-Jitsu includes a thorough know.. I 
and burns Its own gas. led£e of anatomy. and teaches how to produce temporary paralysis by a No GREA SE,DIRT,SNOKE 01' ODOR. A safe1Powerful,whlte, steady Ught 

.. duranle and handsome. Over 10 0 
styles=-every lamp warranted. 

sligbt pressure exerted a
. 
t one of the many vulnerable points. \Vben!once a per- n son skilled in tbe art effeCtS one of the Jiu-Jitsu •• holtls,n it is utterly useless for an opponent to offer reFiistance. It makes no ditference how unequalh matcbed in point of Size or stren�h tbe contestants may be, a knowledge of Jiu-Jitsu will enable a woman to overcome and render p.owerless the strongest man. ACENTS WANTED EVERYWHERE. 

THE BEST LIGHT CO., 8'1' E.5th St., (JaataD,O. J i u -J itsu Successfu l ly Taught by Mail.  Ownera of Origina1 PateDt .. For over 2,000 years the principles of Jiu-Jits_u have been re1i
�
iOUSLY 

We Pa-y 

Per Cent. 

We issue 
Certificates of Deposit 

on which we pay 
(5 PER OENT. 

Absolute safety; de
posits protected by 
bank's capital and its 
first mortages on im� 
proved real estate j 
witbdrawable at any 
time. Establ i shed  
over 10 years. 

Write jor booklet 

��:i��
d
'Of BI ��.I

m
/:;

i
1ri:��cry l�J�:����e�!r,

t 
���{f���'r�Se!�

r j�g:: 
and the United States has been instrumental in releasing Jiu-Jitsu from 
its oath .. bound secrecy, and all the secrets of the Japam:;lse National 
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School of Jiu.Jitsu. at Rochester, N. Y. Mr. Y. K. Yabe 
formerly of the Ten Shin Ryu School of Japan, bas forulU
lated a correspondence course whicb contains full instructions 
in Jiu-Jitsu. It is identical with the course taught in the 
leading school of Japan. 

First Lesson Sent Free 
An intensely interestiIl2' book which explains the principles of Jiu·Jitsu has 

just been written by Mr. Yabe. As long as the edition lll.!olts. this book, together 
with the first lesson in the art, will be sent fl"ee to interested xersons. The 

�f%� :Q��1e��,:r���;�: ��!tnaf: J��i���e f����:;!�Sg �� a ���;!r��� 
thlt

s
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O
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se !hi�uf�=d b��et!:J 
specimen lesson. They will 00 sent. you l:y return IT.ail, post-paid. 

Address 

THE YABE SCHOOL OF JIU=JITSU 
344 8 Realty 81;!lIdlng Rochester, New York 

EQUIT ABLB BANKING 6:. LOAN CO., nacon, Ga. 

FOR THE HOLIDAYS 

c.A tneri c a n  E s t a tes  
and G ar d e n s  

4to. l l x  13 }6 i nc h e s .  I l l u minated C o v e r  a n d  
2 7 5  Illus t r a t i o n s .  340 P a g e s .  P r i c e ,  $ 1 0 . 0 0 

B y  B A R R  F E R R E E  
Editor of Scientific American Building Monthly, Corresponding Member 

of the American Institute of Architects and of the Royal 
Institute of British Architects 

A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fiU the wants of those' 
who desire to purchase a luxurious book on our American homes. An illus

trated prospectus mailed free on request. 

U\1 U N N  C O M P A N Y  
Subscription Dept. 0.0. 

P.ublishers of •• Scientific American " 3 3 7  Broadway, New York 



A G E N T S  
wanted in every locality tn ",>present the Keystone 
Fire Exti nguisher. We otfer attractive imilucements 
for permanent, prOfitable occupation. PreviOUS 
experience not requIred.. The 

KEYSTONE 
Fire Extinguisher 

���e��� :ta���a
d 

oft�e 
a
�EiPo��� 

Board of Fire Underwriters. It sells 
for $l�.OO (freight allowed east of 
the l'tocky Mountains) -the cheapest 
and best approved Bxtinguisher on 
the market. This agency can be 
carried in addition to other business 
intHrests. 

Write to-day for ful! particulars. 
JAnES BOYD & BROTHER 

18 N. 4thSt., Philadelphia 

rlanufacturers of 
FI�B PROTECTION EQUIPMENT 

Pire Hose. Hose 
Couplings. HOlle Pipes. etc. 

THE PANAMA CANAL IS DESCRIBED 
from the engineering standpoint in SCIENTIFIC AMERI
CAN SUPPLEMENT 1359. Price 10 cents, by mail. 
Munn & Company, 361 Broadway, New York City, and 
all neWSdealers. 

Scientific American 
Ranway trog and crossing, V. Schaefer . . . .  776,867 
Railway hold ups, device for the prevention 

453 

of, S. A. Kitchener . . . . . . .  , . . . . . . . . . . .  776,599 £b Railway signal apparatus , H. Walhelnke . . . 776,629 JI rl·stma S t· Railway switch, J. Schllhan . • . . . . . . . . . . . .  776, 692 S uggts Ion Railway track sanding device, G. Gioiosa . . .  776,782 . 
Reel and post puller, combined, C. Unsicker 776 627 
Heeling device, C. W. Levine . . . . . . • • . • . •  776

'
604 

Resonator, Skirrow & Shirley . . . . . . . . . . . . .  776:622 
Rivet extractor, J. E. Conard . . . . . • . . . . . . .  777,006 I ,lII!!t ............. .. Roek drilling machine, L. S. Pfouts . . . . . . .  776,613 
Roof, tile, W. C. Mitchell . . . . . . . . . . . . . . . . 777,058 
Rope machine, J. Good • • . • • • • • • • • • • • • • • • •  776, 509 
Rotary engine, F. C. Francisco • • . • • • . . . . . .  776,658 
Rotary engine, B. F. Augustine . . . . . . . . . . . 776,882 
Rotary engine, F. M. Lechner . . . . . . . . . . . . .  777,035 
Rubber or other sap yielding trees, device 

for grooving or tapping, C. A. ::Janborn. 776, 691 
Rulpr, combination, W. H. Ferris . . . . . . . . .  776,897 
Sash guide Blld metal weather : strip, W. H. 

Scholes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,621 
Saw, hack, W. E. Lawrence . . . . . . . . . . . . . .  776,602 
Saw machine, circular, }". von Holdt . . . . . . 776,743 
Saw mill upper guide, band, E., E. Thomas. 776,964 
Saw set, H. F. Stretch . . . . . . . . . . . . . . . . . . .  776,562 
Sawing machine, N. Blair . . . . . . . . . . . . . . . .  776,989 
Scaffold, T. Macharaceck . . . . . . . . . . . . . . . . .  776,668 
Scale, computing, R. D. IJ. Anderson . . . . .  776,715 
Scale dial, J. H. Osborne . . . . . . . . . . . . . . . . . 776, 931 
Scale relieving gear, track, R. N. }'"'ail'banks 777,011 
Scale, spring, R. F, Chatillon . . . . . . . . . . . . .  776,725 
Scale, spring balance, A. N. Ozias . . . . . . . .  776,754 
Scale, weighing, R. N. Fairbanks . . . . . . . .  777,012 
Seam, boiler, G. H Rheutan . . . . . . . . . . . . . . 776,758 
Search light system, W. O. Webber . . . . . . . .  776,709 
Seat brace, C. B. Limerick . . . . . . . . . . . , . . .  776,857 
Seeding machine, duplex, J. M. W. Long . . 773,858 
Separating collated articles, d"evice for, B. 

F. Ennis . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  776,829 
Separators. See Water and gas separator. 
Sewing machine guiue, G. C. Perry . . . . . •  776,683 
Sewing machine, hemstitch, C. M. Abercrom-

bie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,822 
Sewing machine presser foot, hemstitch. C. 

Ladies' Home Journal M,F.��!Y 
For Mother. Sister. Wife. Daughter. Niece or Sweetheart 

Saturday Evening Post 'r��:y $2_0 0 
For Father. Brother. Husband. Son. Nephew or Friend 

Periodicals may be sent to same or different addresses 

Send us 
ONLY 

Chechs 
Accepted 

Periodicals make the best holiday gifts. Each issue as it is received during the year 
is a constant reminder of the giver. 
Send us two orders for the above club offer and you may have THE LADIES' 
HOME JOVRNAL FREE one year as your p[emlUm, sent to any address 
desired. or, for three orders THE SATVRDAY EVENING POST FREE for 
one year. 
THE ABOVE OFFERS are only samj>lesof thousands ohnoney_ 
saving club offers given In our new catalog No. 39 which will be mailed 
free to any address on request. ASK FOR IT TO_DAY. 
Reference,,: Publishers of SCIENTIFIC AMERICAN or any other leading periodical. 

D. D. £ottr�lIt s Subscription Jlg�ncy 
Heals Outs, Burns, Bruises, Sores, Etc. Sha:' fi���·��r���O�,"F: 'G: ' n;u';'i,',,'ugh : :  

Shaft, flexible, C .  Wicksteed . . . . . . . . . . . .  . 

776,821 
776,72:1 
776,977 

144BB8.tl��LL nortb £obotton, n. £. 

At all dealers or lOco and 25c. pkgs. by mall. Look for above trad e mark. 

S ulplS�ir �lk��l CiryObY 1�k!!�Kr�::�1: �i�:�eSie:����per:£BB. 

are·-succ essful and gaming better 
positions and salarie s  studying 

Electricn.l Engineering, Sten.m 
Engineering, Mechn.nicn.l Engin .. 

et>ring, Mechunicn.l JlrBwing, Electric 
Motorman's CouNle. Dynamo 1.'ender's 

Cour!ole. 1'elegraph.v. Short Eleetrical Cour.@le, 

Arithmetic, Algebra, by maH. ThomaS A. Edis?� en· 
dorsu!l lnstitut e .  T ext books frtl e .  Students h e lped to poslhons. 
Write for fr e e  book, " Can I B ecome An Electrical Engin e er !" 

ELECTRICAL ENGINEER INSTITUTE 

Dept. A. 240 We.@lt 2Sd St� NeW' York 

The�Ap p l e  
FOI" Gn.s Engines, Ln.unehelll, 

Automobiles, etc. 
Nomoreb e lt, batt ery and cOmmutato! 
troubl es. Dirt and waterproof. Easily 
:t

e��e�e�d
cf�:f

e
�ll�O;;ti�uL�� 

on our storflg e batte ries, spark 

�1�11:� ;�r:;i11 ki��C�f'ig�tio� 
apparatus. 
The Jlnyton Electricn.l Mfg. 

98 Reibold Bldg., Da)'ton, OhIO. 

�WARREN'S-" 
.JlsjJllalt Send Slil'l'aced 
ROO FI N 6 "lippl�!t;sou!" 

finisb ed �a\" e l  roof. Comes 
. reaty to lay in roUs of 108 
�k,

ar
c���f�r !JI��i��� sa� 

Warren Chemical and Mfg. Co. I8 Battery PI., New York 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 VOlt 
electric circuits for small furnace work, By N. Monroe 
Hopkins. This valuable article is accompanied by de� 
tailed working drawings on a large scaJe, and the fur
nace can be mnde by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 

�:rE�\�\� Ktllf:J�M�6:�ARr��la1��;, ���
e
Y��lt

c
��i;: 

or by any bookseller or newsdealer. 

Shaft supporting and operating mechanism, 
J. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sharpener, shears, Van TUEisel & Thornton. 
Sha ving cup, W. E. Cooper . . . . . . . . . . . . . . .  . 
�l1aving cup soap holder, S. Ehman . . . . . . .  . 
Shears, A. N. Eastman . . . . . . . . . . . . . . . . . .  . 
Shoe attachment, 1. R. Waters . . . . . . . . . .  . 
Shoe tacking machine, H. A. Ballard . . . . .  . 
Shoe upper tying machine, A. Raiche . . . .  . 
Shot or othel� prOjectiles, controlling the 

flight of charges of, C. La Dow . . . . . •  
Shower bath, J. R. Mercereau . . . . . . . . . . .  . 
Sidewalk, spring supported, J. S. Gregg . • • •  
Siding or floor clamp, H. W. Weckman . . .  
Sifter or strainer, culinary, M. L. Britton .  
Signal transmitting and receiving apparatus, 

R. A. Fessenden . . . . . . . . . .  ' . . . . . . . . . .  . 
Signaling apparatus, vacuum pneumatic, W. 

J. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Slotting machine, T. C. Dill . • • • . • • . . . . • • . •  
Smut machjne, A. V. Cleland . . . . . . . . . . . .  . 
Snatch blo�k, J. E. Sjoberg . . . . . . . . . . . . .  . 
Sod cutter, Hudlemeyer & Rippey . . . . . . .  . 
SoWld box, convertible, J. K. Reynard . . . .  . 
Spacing rack, automatic adjustable, E. A. 

Stickney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Speed changing mechanism, C . •  r. Beed . . .  . 
Square, folding, H. T. Buhmeier . . . . . . . . .  . 
Stall, animal, W. M. Underhill . . . . . . . . . . . 
Steam boiler, E. Lane . . . . . . . . • . . . . . . . . . . •  
Steam lJoiler, A. C. Stucky . . . . . . . . . . . . . .  . 
Steam engine, impulsive, G. A. Aldl'ich • • • •  
Steam generator, A. Montupet . . . . . . . . . . . .  . 
Steam generator, P. E. Leroux . . . . . . . . . . . .  776,923 
Steam generator, multitubulal', E. Duchesne 776, 732 
Stereotype plate clamp, C. p. Cottrell . . . . 776,890 
Stereotype shaving machines, ejecting me-

chanism for, A. H. Cruse . . . . . . . . . . . . .  776, 499 
Stove, heating, B. F. Voorhis . . . . . . . . . . . . .  776, 568 
Stovepipe, H. F. Strehlow . . . . . . . . . . . . . . . . 776, 62 6  
Stovepipe, C. A. Nelson, et al . . . . . . • . • . . • •  776,673 
Stovepipe and drum radiator, J. H. Green . .  776, 589 
Strip or band feeding device, H. Casler . . .  776,723 
Subterl.'an�an passage lining, A. Fernandez. 777,013 
Sucker rod grab, O. A. Mann . . . . . . . . . . . . . .  776,749 
Superheater, P. Blanc . . . . . . . . . . . . . . . . . . . .  776,639 
Supporting frame. J. Liebau . . . . . . . . . . . . . . .  777,037 
Switch, E. F. Porter . . . . . . . . . . . . . . . . . . . . .  776.545 
Switch operating device, W. R. Thurston . .  776,966 
Table fountain, portable, B. �'. Oldridge . . . 776,-Q30 
Talking machine, H. B. McNulty . . . . . . . . .  776, 672 
Teeth, matrix holding device for filling, C. 

M. Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Telegraph instrument, combinational, F. G. 

Barbosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,985 
Telegraph key, self closing, McKinsey & 

Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776, 536 
Telephone exchange, automatic, F. A. Lund-

quist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,524 
Telephone transmitter, G. W. Talley . . . • • •  776,960 
Tellurian, A. Ho�king . . . . . . . . . . . . . . . . . . . . 776,911 
Temperature regulating device, E. H. 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Theater drop curtain tensioning device, J. 

The!�o�{�fclor
' '

ei��t;i
'
c

' '�i���it�,' J'.' 'P: . R�b: 776,774 

ertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777.041) 
Thread finishing machine, X. Bossart . . . . .  776,993 
Thresher, B. W. Salmon . . . . . . . . . . . . . . . . .  776,619 

ARTESIAN Threshing machine self feeder, C. R. Parks. 776,680 
Tickpt, transportatinn, P. C. Dockstader . . . 776,778 
Time d.etector, watchman's, Vogelmann & 

Walls, OilandGasWellsdrilled 
hy contract t.o any depth from 5(J 
to 300J feet, We also manufac. 
����

nUli�:rl
h 

:�atYc��np���; 
same. Portable Horse Power 
�na�h���n;�� l�se�� llMiil��e. 
Write us stating €xactly what 
is required and send for illllS
trated catalogue. Address , 

WELL ENGINEERING AND SUPPLY Ci.J. 
LIBERTY STRICET. NEW YOI:K. U. S • .6.. 

$ 1 2.80 

The Wooden Hen 
and 200 eggs will start you in a 
pleasing and profitable business 
raising poultry. Hundreds of 
men and women make good 
money raising chicks for early 
market. Why not you ? Write 
for free ca talogue. I 

G EO. H. STA H L, Qui ncy, I I I. 

��: BUILD IT YOURSELF 
We tell yon how to do it. sbow views of 
machines bulltat borne and many letters 

from sat isfied custumers in our new 
boOk " UO:':h i'!��b�':.��::3 l:o�7. 

er!!l." l:l"'uU of good tbings. 
Invaluable to the beginner. You save half the cost of your 
Incubator. None hatch bet· 
ter. Get the Book and know 
for yourself. 

Channon. Snow & Co., Dept. 1 96. Qui ncy, I I I . 

MARINE and STATIONARY 

M OTO RS 
� and 4 CYCLE 

are no experiment, as they 
are in successful operation 
In all parts of the world. 

Launches in stock. 
Send JOJ' Oatalogue. 

PALMER BROS., 
Cos Cob, Conn. 

New York Office. 3' W. 26th st. 

Tlm�p���e cti;i: 'X ' M: ' L�� ' : : : : : : : : : : : : : :  m:�§� 
Tinner's mandrel, H Flynt • • . . . . . . • • . . . • •  776,733 
Tire, C. G. Fawkes . . . . . . . . . . . . . . . . . . . . . .  776,656 
Tire cover, protective, R. Wallwork . . . . . . 776,570 
Tire, pneumatic, C. E. Duryea . . . . . . . . . . . .  776,650 
Tires for heating, device for holding, S. L. 

Geddes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,831 
Tires, puncture plug for pneumatic, F. A. 

Siev�rling' . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tobacco pouch, E. G. Lundquist . . . . . . . . . . . 
Tool, combination, A. P. Berggreen . . . . . . .  . 
Track and switch system, W. R. Thurston. 
Train, tra-etion, D. Brennan, Jr. . . . . . . . . . . 
Transmitter attachment, W. W. Dean . . . . .  . 
Trestle, L. O. Claybaugh . . . . . . . . . . . . . . . .  . 
Trolley guard, G. W. Watson . . . . . . . . . . . .  . 
Trolley hanger, R. W. McIlvaine . . . . . . . . .  . 
Trolley operated electric switch, J. J. Rud-

dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trolley pole, C. H. Spangler • . . • . . . . . . . . . .  
Trolley track, C. A. Gower . . . . . . . . . . . . . .  . 
Trolley wheel guard for electric wires, J. L. 

Sul1ivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777,049 
Trolley wire clamp and feed wire support, 

T. A. Furniss . . . . . . . . . . . . . . . . . . . . . . .  . 
Truck bolster, car, G. G. }-"loyd . . . . . . . • . . .  
Truck bolster, east, A. Stucki . . . . . . . . . . . .  . 
Trunk, convertible, R. Guenette . . . . . • . . . . . .  
Truss pad, A. E'. Johnson . . . . . . . . . . . . . . . .  . 
Turbine, O. Junggren . . . . . . . . . . . . . . . . . . . .  . 
Turbine, steam, E. Wolner . . . . . . . . . . . . . .  . 
Turbine, steam or r;as, W. L. Boddener . .  
Type writing machine, H. A. Carhart . . . . .  . 
Type writing machine, convertible electric, 

776,735 
776,899 
77.6,813 
776;738 
776;m4 
776,518 
776,770 
777,055 
776, 495 

G. M. I{itzmiller . . . . . . . . . . . . . . . . . . . . . . .  777,027 
Type writing machine line spacing mechan-

ism, G. M. Kitzmiller . . . . . . . . . . . . . . . .  776,851 
Type writing machine paper feed mechan-

ism, G. M. Kitzmiller . . . . . . . . . . . . . . . . .  776, 852 
Type writing machine ribbon mechanism, 

automatic reversible, G. M'. Kitzmiller .  
Upholstering machine, J .  H Hagedorn . . . .  
Valve, J. W. Fuller . . . . . . . . . . . . . . . . . . . . • • .  
Valve and blow-off, safety, A. Goebel . • • • •  
Valve gear, explosive engine, C. H. Way . .  
Valve seat truing device, H. L. Mitchell • • .  
Vehicle brake, electric, J. N. Mahoney . . . .  
Vehicle controlling device, electrically pro-

776,850 
777,019 
776,901 
776,834 
776.708 
776,610 
776,526 

pelled, O. Lasche . . . . . . . . . . . . . . . . . . . . .  777,034 
Vehicle stopping device, Viola & Erdelyi . . .  776,766 
Vehicles, plow for electrically propelled, R. 

C. Parsons, et al . . . . . . . . . . . . . . . . . . . . . 776,682 
Veilings or other tulles, machine for sizing 

and finishing, L. D. Morand . . . . . . . . . .  776. 532 
Vending machine, coin operated, A. B. Davis 776,893 
Ventilating system, C. H. Caspar . . . . . . . .  776, 888 
Ventilator, M. L. Budd . . . . . . . . . . . . . . . . . . 716. 642 
Voting machine, C. De Croes . . . . . • • • . . • . • •  776,729 

I Voting machine independent voting appara-

We make a special price of $1.25 for single yearly subscriptions to 
The Saturday Evening Po"t 
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Scientific American 
Reference Book 

12mo ; 5 16  pages ; illustrated ; 6 colored plates. Price $ 1 .  50, postpaid. 

IIIIHE result of the queries of three generations of readers and correspondents IS 
crystallized in this book, which has been in course of preparation for months. 
It is indispensable to every family and business man. It deals with matters of 

Interest to everybody. The book contains 5 0,000 facts, and IS much more complete 
and more exhaustive than anything of the kind which has ever been attempted. 

(jJ The " Scientific American Reference Book " has been compiled after gauging the known wants of thousands. It has been 
revised by eminent statisticians. Information has been drawn from over one ton of Government reports alone. It is a book for 
everyday reference-more useful than an encylopedia, because you will fin� what you want in an instant in a more condensed form. 

118 SCIENTIFIC AMERICAN REFERENCE BOOK. 

One cha pter contains everything relating to shipping, including 
the projected Cunarders of 1 906. The section relating to navies 
is .also most complete. Types of vessels are minutely described 
and illustrated. If you want to find the funnels a�d house flags 
of transatlantic fleets, look at the frontispiece in eight colors. 
If your son wishes to enter Annapolis, consult the " Scientific 
American Reference Book." The armies of the world are ade
quately treated. Railroads, both steam and electric, come in for 
a share of attention. If you wish to know how many are 
engaged in various trades in the United States, consult the full 
index and be referred to an elaborate · table of occu pations. 
The cha pter relating to patents, trademarks and copyrights is a 
thorough one and aims to give inventors proper legal aid. The 
chapter on manufactures deals with most interesting figures, 
admirably presented for reference. The Departments of the 
Government, Post Office, international bureaus, mines and mining, 
farms and foods, all come in for attention. The astronomical 
section has a valuable star ma p. The chapter dealing with 
Mechanical Movements contains nearly three hundred illustrations, 
and they are more reliable than those published in any other 

ScIENTIFIC AMERICAN REFERENCE BOOK. 427 

Cop'yright,1904, by Munn & Co. 
'MECHANICAL MOVEMENTS. 

R E DUCED FA9SI M I LE PAGE 118. book-they are operative. The chemical chapter has valuable R E DUCE D FACSI M I LE PAGE 427. 

tables of elez:nents and the value of rare metals and other substances. Weights and measures occupy a considerable section 
of the book, and are indispensable for purposes of reference. Sixty years of experience alone have made it possible for the 
publishers of .. the Scientific American to present to the purchasers of this book a remarkable aggregation of information. The 
very wide range of topics covered in the . " Scientific American Reference Book " may be inferred by examining the table of 
contents printed below. The first edition of this work is 1 0,000 copies. The readers of the Scientific American are requested 
to send in . their orders promptly. Remit $ 1 .50, and the book will be promptly mailed. Send to-day. 

PART I. 
CHAPTER I. 

THE PROGRESS OF DISCOVERY. 
Division in to Races. 
Total Population and Area of 

World. 
Langu�ges of the World. 
Progress of Discovery. 
The Polar and Antarctic Regions. 
The Great Cities of the World. 

CHAPTER II. 
SHIPPING AND YACHTS. 

Summary of Shipping. 
Number and Tonnage of Ves· 

sels. 
Large and Fast Ocean Steamers. 
The Panama Route. 
The Speeds of Ocean Greyhounds. 
The Largest Steamship Owners. 
Provisioning a Liner. 
Steam Turbines and Speed. 
From Cruiser to Racing Ma· 

chine. 
CHAPTER III. 

THE NAVIES OF THE WORLD. 
Construction and Classification 

of Warships. 
Navies of the World Compared. 
Relative Strength in Materiel. 
Relative Order of Warship 

Strength. 
Regulations of the Naval Acad· 

emy. 
List of Shijls of the U. S. Navy. 
Submarine Boats. 

P A R T I A L  L I S T OF C O N T E N T S  
Th e Torpedo Boat. 
'The Interior of a Battleship. 
Submarine Mines. 
Naval Ammunition. 

CHAPTER IV. 
ARMIES OF THE v\r ORLD. 

The Army of the United States. 
United States Military Academy. 
Foreign Armies. 
Sixteen-inch Gun. 

CHAPTER V. 
RAILROADS OF THE WORLD. 

Railroads of the World. 
Railroads of the United States. 
Street and Electric Railroads. 
Cape to Cairo Railway. 
Trans·Siberian Railway. 

CHAPTER VI. 
POPULATION OF THE UNITED 

STATES. 

bfifci�iti°Ce�;u;a�� ���te'
United 

States by Counties. 
Population of Cities of 25,000 

or over. 
Foreign Born Population. 

r�J'i��;�on at Work. 

N urn ber of Pensioners. 
Immigration. 

CHAPTER VII. 
EDUCATION, LIBRARIES, PRINTING 

AND PUBLISHING. 
The Value of an · Education. 

N umber of Students in Schools 
and Colleges. 

Libraries of the United States. 
Printing and Publishing. 
Libraries of the World. 

CHAPTER VIII. 
TELEGRAPHS, TELEPHONES, SUB-

MARINE CABLES, WIRELESS 
TELEGRAPHY, AND SIGNALING. 

Land Lines of the W arid. 
Mileage of Lines and Wires. 
Morse Code. 
Telegraphic Time Signals; 
Standard Time. 
Variation of Time. 
Submarine Telegraphs. 
Wireless Telegraphy. 
International Code of Signals. 
Weather Bureau. 

CHAPTER IX. 
PATENTS. 

Patents in Relation to Manufac· 
tures. 

Distinguished Inventors. 
Progress of Inventions. . 
General Information Regardin3' 

Patents. 
Abstracts of Decisions. 
Foreign Patents. 
Patent Laws of the United 

States. 
History of the American Patent 

System. 
COSf:;!

s
�t Law of the · United 

CHAPTER X. 
MANUF ACTURES. 

Manufacturing in the United 
States. 

Merchandise Imported and Ex-
ported. 

Motive ,Power Appliances. 
Iron.and Steel. 
Value of Agricultural Imple

ments. 
Sum�ary of Progress. 

CHAPTER XI. 
DEPARTMENTS OF THE FEDERAL 

GOVER NMENT. 
All Departments. 

CHAPTER XII. 
THE POST OFFICE. 

Postal Information. 
The Postal Service of the World. 

CHAPTER XIII. 
INTERNATIONAL INSTITUTIONS AND 

BUREAUS. 

The Nobel Prizes. 
The Pollok Prizes. 
Carnegie " Hero " Commission. 
Rhodes Scholarships. 
Carnegie Institution, etc. 

CHAPTER XIV. 
MINES AND MINING. , 

Summary of the Mineral .Pro
duction of the United States. 

Mines and Quarries. . 

PART II. 
CHAPTER I. 

GEOMETRICAL CONSTRUCTIONS. 
Geometrical Figures. 
Geometrical Constructions. 

CHAPTER II. 
MACHINE ELEMENTS. 

CHAPTER III. 
MECHANICAL MOVEMENTS, 

With 250 illustrations. 

PART III. 
CHAPTER I. 

CHEMISTRY. 
Table of Elements. 
Specific Gravity. 
Thermometer Scales. 
Value of Rare Elements. 
Radium and Radio·Activity. 
Prices of French Radium. 

CHAPTER II. 
ASTRONOMY. 

Names of the Principal Stars. 
Magnitudes and Distances of 

some .of the Stars. 
Star Map of the Heavens. 

-Refractors of the World, etc. 

. PART IV. 
WEIG<Jl� AND MEASURES. 

Gives ;J6 pages of valuable tables. 

MUNN & CO.,  Publishers, Scientific American Office, · 36 1 Broadway, New York City 
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Hydro%one 
Cures 

Sore Throat 
A Hartnless Antiseptic. 

Endorsedbythe medical profession. 
Send ten cents to pay postage on 
free trial botde. Sold by Lead
ing Druggists. Not genuine unless 
label bears my signature : 

Dept. U.6S Prince St., N. Y. 

Write for free booklet on Rational Treat
ment of Disease. 

ANTI�CANCER 
m¥" �J;:r�.tAuG. 16;?4.-;CICAR HOLDERS. 
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if HE fIRST TRULY ' ' .. �-.:,;-... ::;;) 
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.
mLY SMOKING A 

\.....l'ElIfECT GENUINE ANTI-cANCEl'l., 
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tus, C. De Croes . . . . . . . . . . . . . . . . . . . . . .  777,0IY1 
V'oting macbine recording apparatus, C. 

De Croe, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Vulcanizer, J. K. Wllliams . . . . . . . . . • • . • • • •  
Vulcanizer attachment, A. J. White . . . . . .. 

77(;:736 
776,979 
7;'6,819 
776,921 Wad for multi missile cbarges, C. La Dow . .  

Wad to effect and control spreading of multi-
missile charges, C. La Dow . . . . . . . . . • . .  777,031 

Wafers, etc., with paste, etc., machine for 
spreading, G. S. Baker . . . . . . . . . . . . . . .  776,485 

Wagon dlag, Graber & Kahler . . . . . . . . . . .  776,510 
Wagon, dumping, J. H. Jack . . . . . . . . . . . . .  776,594 
Wagon, vender's, P. Smith . . . . . . . . . . . . . •  776,623 
Water and gas separator, A. T. Newman . . . 776,753 
Water, apparatus for applying bed and bank 

linings under, E. F'ichefet . . . . . . . . . . . .  776, 898 
Water closet ventilator attachmellt, C. A. 

Sulllvan, et al. . . . . . . . . . . . . . . . . . . . . . . .  776,815 
Water elevator, compressed air, G. H. Stout 776,959 
Water gate operating means, A. J. Collar . .  776,727 
Water heater, J. Coyne . . . . . . . . . . . . . . . . . . .  776,498 
Water motor, Wilkins & Weber . . . . . . . . .  " 776,978 
Water, purifying, T. E. Ii'ulghum . . . . . . . . . •  776,508 
Water raising apparatus, R. A. Wilken . . . .  776,711 
Waterway, pleasure, A. Pusterla . . . . • • • • .  7.'[6,936 
Welding, metal, H. Wacbwitz . . . . . . . . . . . . .  770,706 
Wheel and crank fastening, J. V. Pugh . . . 776,935 
Winding indicator. A. SPf'rling . . . . . . . . . .  776,955 
Windmill, .'letcher & Frambach . . . . . . . . . . . 776,781 
Window, Brennenstuhl & Sulkin . .  , . . . . . . . .  776.721 
Window, C. Baier . . . . . . . . . . . . . . . . . . . . . . . . 77G,P83 
Window closer, automatic, H. C. Rmlth . . . ;7e,559 
Wire grip, J. M. Wolfe . . . . . . . . . . . . . . . . . .  776,879 
Wire, making compound ingots for seamh�ss 

gold plated, W. A. Low, Jr . . . . . . . . . . 776,859 
Wire stretcber, clamp, and splic�l', H. 

Raines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wire tightener, B. Henry . . . . . . . . . . • • . . . •  
Wiring machine, H. H. Hull . . . . . . . . . . • . . .  
'Vocdworking machine, F. A. Brownell • . . .  
Workholder, J. C. Scoggins . . . . . . . . . . . . .  . .  
Wrench, E. E. I{ettelsen • . . . . . . . . • • . . . . • .  
Wrench, T. O .  Sampson . . . .  , . . . . . . . . . . . .  , 
Wrench, .E. J. and D. T. '1'homas . . . . . . .  . 
Wrench, Richards & Muggley . . . . . . . . . . . .  . 
Wrench, P. ]i'. Duross . . • . . . • • . . . . . . . . . . . • .  
WrenCh, H. Jacobsen . . . • . . . . . . . . . . . . . . . . .  
Yoke strap loop, neck, W. E. L. Froggatt 

DESIGNS. 
BatlI tUb, W. H. Lloyd . . . . . . . . . . . . . . . . . .  . .  
Chafing dish stands, leg for, G. E. Savage. 
Glass vessel, N. I{opp . . . . . . . . . . . . . . . . . . .  . 
Lavatory, W. H. Lloyd • • . . . . • • • • • • • • • • • . •  
Seale base, letter, W. C. Cod man • . . • • • . • .  
Trimmln". A. S. Waltzfelder . . . . . . . . . . . .  

TRADE MARKS. 
Agricultural implements, certain mimed, Mo-

line Pl.)w Co. ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  

776,937 
776,512 
778,592 
776,492 
776,553 
776,598 
776,761 
776,�7-3 
776,fl44 
777,009 
777,025 
776,5�1 

37,257 
37,254 
37,255 
37.256 
37,253 
37,258 

43,818 
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E. V. BILLAARD. Fox Bldg •• Franklin Square, New York. 

Experimental & Model Work 
Cfr. &: Bd.1lice !"e<!. W m .  Gardam & 80n.45..51 R"se St..N. Y 

PATENT ANn WORIU N G  DRA W ING!'!. 
G. M. MAYER,M.E., Monadnock BI., Chicago. lJI. 

��a��l1;:����ey� lr��d: a"y���\,
m
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Books. Second-hand. Mechanics. Science. Good con
ditlon.Cheap. Catalog. J, Phio. 15th Ave., Paterson,KJ. 
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Baking powaers, Banner Baking Powder Co. 
Boots and shoes and leather for same, 

lea tber, Rice & Hutchins . . . . . . . . . . . .  . 
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Boots, shoes, and sUppers and leather for 
the same, leather, Clark-Hutchinson Co. 

Brusbes, Geo. R. Gibson Co. . . . . . . . . . . . . .  . 
Cigars, Carreras Limited . . . . • . . . . . . . • . . • .  
Cigars, Frank H. Fleer & Co. . . . . . . . . . . . . . 

43,796 C me t BO'ok How to use Portland C,ment;·50c.; P' r -
43,816 e n · s, land Cement Sidewalk Const:'uctioll, fiLC. 
43.810 Cement and Engi neer ng N ews, 164 La Salle St .• ChicagO 

Cloth having a polished finish, J. Mllloy & 
Co . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  . 

Corsets, We1ngart,an Bros. . . . . • • . . . . . • • . • • IIIII Competitive tests have es- Cream, massage, P. C. Inman . . . . . . . . . . . •  

tablished the superiority of Fertilizers, chemica1, Bonora Chemical Co. 
tbe OJds in point of economy ll'lour, wbeat, Dodwell & Co • . . . . . . . . . . . . . .  

Over any other engine. Gloves, J. Kantorwitz . . . . . . . . . . . . . . . . . . .  . 

St ti E I � t 100 it Hair pillS, S. H. Goldberg . . . . . . . . . . . . . . . .  . 

P:rt:bi:YEn�fn:8�
8, s t� lS h: �: Hats, E. A. Mallory & Son s . . . . . . . 43,798, 
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Porter, Aktiebolaget D, Carnegie & Co . . . .  . 
Rubber balls, Lambertville Rubber Co. . . .  . 
Seines, C. & W. McClean . . . . . . . . . . . . . .  . .  
Shells, ammunition, Robin Hood Powder Co. 
Shirt waists, ladies', l!'riedman, Rosen & 

Halperin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soap, laundry, N. I<. li'airbank Company . .  
Starcll, laundry, ReckHt & Sons . .  43,821, 
Sugar, syrup, and molasses, Goyer Alliance 

RefilllDg Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tea, Blne Ribbon Tea Co . . . . . . • . . • . • • • • . . . •  
Tobacco, cbewillg, Gilbert, Son & Co • • • • • • • 

LAH.ELS. 
"Burnt and Painted Work," for leather hides 

for making pillows and banners, T. D. 
Tarrant & Co. . . . . . . . . . . . . . . . . . . . . . . .  . 

"Creme de Milk Chocolate," for chocolate, 
Runkel Brothers . . . . . . . . . . . . . . . . . . . .  . 

"Dixie, " for bleached cotton, J. M. Robin� 
son, Norton & Co. . . ,  . . . . . . . . . " . . . . .  . 

"Durant's Yellow Gall Cure," for medicine, 
H. B. Durant . . . . . . . . . . . . . . . . . . . . . . .  . .  

"Fruit Brandy, " for fruit brandy, Popel & 
Giller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Genuine Insect Powder, " for insect pow-
der, W, :a1.iller . . . . . . . . . . . . . . . . . . . . . .  . 

HGold Medal" for wbisky, Green Mountain 
Distillery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 

" Limonol1s Chloridum, "  for mediCine, C. A. 
Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Maltone," for medical compound, J. Jacob· 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  � 

"Mother's Mush," for musb, O. Schellert . .  
"Novelty ' Bags," for hand bags, T. D. Tar-

rant & Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
"Old Si Wbiskex," for whisky, J. H. Duker 

& Bro. Co. . .  . . . . . . . . . . . . . . . . . . . . . .  . . 
"Our First," for bleached cotton, J. M. Rob

inson, Norton & Co. . . . . . . . . . . . . . • . . . .  
"Our Owu," for bleached cotton, J. M. Rob-

inson, Norton & Co. . . , . . . . . . . . . . . . . . .  . 
"Poppies," for bleached cotton goods, Tay· 

lor, Wendell & Co. . .  . . . . . . . . . . . . . . .  . .  
"Purity Extracts Vanilla Compound," for 

vanl1Ia extract, C. J. Black . . . . . . . . .  . 
" Red Cross," for mattresses, Southern 

Spring Bed Co. . .  . . . . . . . . . . . . . . . . . . . . . . 
"Saranna, IJ for Chili sauce, S. M. Huber . .  
"The Shepard Singmore Music Card," for 

music cards, A. A. Shepard . . . . . . . . . .  . 
"The Shepard Singmore Music Dominoes," 

for m\.lsic. domjnoes, A . .  A. Shepard . . . .  
"Toko Batbing Tablets for a Toko Batb," 

for batbing tablflts, A, A. Generaux . .  
"Turkish Root Tootb Powder, J t  for tooth 

powder, S. Isaacs . . . . . . . . . . . . .  " . . . . .  . 
"Utrolcne," for mediCine, C. A. Chapman. I "Winner, "  for" bleached cotton, J .' M. Rob-

inson, Norton & Co. • . . . . . . . . . . . . . . . .  . 

I ' PRINTS. 
"Nabisco Sugar Wafers," for sugar wafers, I · National Biscuit Co. • . . . . . . . . . . . . . . . .  . 
UThe Sun Typewriter Girl." for type writ

ers, Sun Typewriter Co. • . . • . . . . . • • • . •  I uYou'd Uke my hand, wouldn't you?" tor 
• b�r�

in�o.
ca

:
r

�:: . .  �.�!�� • •  ������ • •  ���:��: 
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43,819 
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43,817 
43,813 
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43,823 
43,807 
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11,659 

11,666 

11,651 

11,656 

11,653 

1 1,654 

11,650 

11,648 
11,660 

11,665 

11,655 

11,667 

11,668 

11 ,670 

11,657 
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11,658 

11,661 

11,662 

11 ,663 
: 

1 1 ,652 
11,649 

11,669 

1,153 

1,154 
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Patents ta&:en thrOUlZn MUNN & Co. receive 
Special Notice, without charge, 'in the 

Scientific American 
A printed copy o f  lbe spedllcatlon and drawing 

of any patent in the foregoing' Hat, or any patent 
In print Issued .Ince 1863, wHl he furnlsbod from 
thl. office for J() cents, provided the name and 
number of the patent desired and the date be 
"iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In
ventors for any of the InventioDs Damed in the fore
going Itst. 'For terms : and turtblir partleol ... 
qddreBB MOOD '" Co., 361 Broadwav. New York. 

NOVELTIES Be PATEnTED AR"rICLES 
MANUfACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY, 
E.KOHIGSLOW STAMPING & TOOL WORKS. CW.tE LAND. O. 

Are.lo�lnb�tt�
k
l�
t 
����'tY�� MOdel or Experlmenta 

WHAT WE DO-HOW WE DO IT 
w1Il be sent to you on request. 

KNIOKERBOOKER I\IAOlllNE WORKS, Inc •• 
8.10-12 .Jone8 Street. New York. , 

WELL DR I L l I li G1WUZt�rjflf,'t� 
. For Water, gjI" Gas, Coal. E<tc. 

LOOMIS DB.LLJ. OO� TIFFIN, Ohl .. 

MOTION PICTURE MACHINES AND FILMS 
Profitable Business-Small Outlay 
............ _ .. Cataloll'ne Free-It Explains FnllY I, "fll1 [Il Lanterns Wanted ::;d��h8l�:�� 
VAl'.! !] HARBACH & CO. 809 Fil bert St. Phll a.Pa. 

m �!�!kCC�!log�l!��!�!��: 
250. Parlor Tricks Catalogue, free. I 
MARTINKA"& CO., Mfrs., 4g3 Sixth Ave., New York. 

ELECTRIC MOTOR &.$ 2 COUNTER SHAFTING 
The most practical. use
ful. instructive electri-

�:�7�ff��he� v%��;. p:;:�lll� 
outflt complete, ready for use, 

tl2.00. Send {orcata. 
logue No. 6 full of' 
electrical goods. 
J. Andrae & Sons Co., 

4'14 WestWaterSt., 
MJlwl.ukee, Wiseonsin. 

MASON'S NEW : PAT. WHIP  HOIST MAKE YO'UR OWN GAS ENGI N E  
for .Outrhrller hOIstS. Faster than ,Elev�tor81 and hoists The Franklin Gas Engine is an ideal motor for pr3("tical'�se, having direct from teams. Saves handling atless expense. one half horse power. Complet'" set ot castings for amateurs to rna-
Maned. by VO LNEY W� MASO N"- & (�O •• Inc. chine and Imt. together, all necefls . .'lI Y materials, detail L1ue ' )lrmls. etc . .  
_ 

Provldenee, R. It, U. 8. A. ����i�Ii:�
o
1zo��iD:t��;:��lSe�.f��;s�:�

d
���'���� 

Am returning to England to resIde as sales agent 
for American Company" and de�ire the Agency for 
other Manufacturers, to introduce new patents into 
Great Brltian. 

,-

ALF. RODD. 1800 Hickory, St. Lonis It. Easier, Deed attention oni? part of I timei bring big 
N

rices. liaised in one 

t;I)'" Squabs Pay ft:�� 
A M O N EY MAK E R  _ Hollow Concrete Building Block •. 

�. . li�1i:::,
test, Simplest, CheaW8t 

. - , - - PETTYJOHN BROS. 1315 N. 1st. Stre�t. Terre Ha nte. Ind. 

� , Ta��rs, !�
t
�

a
ec;. 

ve s!ii� fg�]���� 
B OOKLET and learn tWs imm;;nsel·y 
rich home indust'l'Y. . 

PLYnOUTH ROCK SQUAB Co., 289 Atlantic Ave. , Boston, Mass. 
MOTOR CYCLES 

Use The Oliver 

00.,... . & CASTINGS Cor 
BICYCLE, AUTO, 

.,; MARINE STATIONARY 
. 1M to 10 H. P. 

Send stamp for catalog 
b. I Sl:f;!�n�t.�t�:. ��. 

Speed Lathe 

� ��� 
and find your work as true as the device itself. Power, 
Precision. Perfect Lining of Centers. Has Hollow Spindle 
and Bronze Boxes. 

USE TH E OLIVER BENCH SHEAR 
and find a gearing that works blamelesslv, works s.curely. 
All power, no fnctlOn. Has a rod·cuttmg dev1ce for bars. 
Prices hand in hand with .our handy tools. Catalogue Free. 

THE W. W. OLIVER. MFG. CO • •  1482 Niagara Street, Buffalo. N. Y. 

BATES A u t om a t i c  H a n d  
Numbering Machines 

INDISPENSABLE TO ALL 

AND PROFESSIONAL 

BUSINESS 

MEN 

WILL DO GOOD WORK FOR A LIFETIME 
·.rend for Catalogue 26 

BATES MANUFACTURING CO., 83 Chambers Street, NEW VO�K 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Weigh 2 oz. Any store soc 
and $r.oo postpaid for choicest patterns. 

THE (J • .A. ElKlABTON IlFG. 00., Bo& &10, -10".. 11_ 
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