
� 0 vertis elTlents. 

ORDINARY RATES. 

Inside Page, each insel"tion, - 7' a cents a line 

Back Page. each insertion, - - $1.00 a line 

rzT'For sOJne classes of Advert isements, Spec ial and 
H ig7wr rates a 1'6 'required. 

'rbe above are charges per agate line-about e.igbt words per line. Tbis notice shows the widtb of the line. 
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morning to appear in the fullowing week's iSflue. 

W���p����g�le���JS 
Foot and Hand Powel JIIacnineIY 

SEND FOR CATALOGUES­
A-Woad-working Machinery. 
B-Lathes, etc. 

SEl'mCA FALLS MFG. COMPAl'fY. 
095 Water St., Seneca Falls, N. Y. 

S C I E N  T I F I C AMERICAN SUPPLE­

r���cAtn�u�e:ri�r::;kc�nu��e�a�f a�hib�C�trc�Ii�� 
10 cents. Also to be bad of newsdealers in all parts of the country. 

THE HALL 
BRASS PIPE WRENCH. 

Bus"'lings for all sizes and shapeS. 
Highly polished pipes made 
up witbout scar or injury. 
For Circulars and Prices 

WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. 

can be turned out by that 
best of tools 

THE R IVETT LATHE 
With slotting attacbment. 
�he��S ma:ff b�bte;�:�lteeSJ 

��!!!!I� in from 40 seconds to 2 minutes. lathe in the world. 
FANEUIL WATCH TOOL CO., Boston, Mass., U. S. A .  

BARNES' -

UPRIGHT DRillS 
tib�1R��{tb�ilf·t�U4f.

i
'IJI��G��f�J ��J: Feed. W- Send jor New Catalogue . 

W. F. & JOHN BAR N ES CO . 
1999 Ruby Street, ROCKFORD, ILL. 

Everything you want to know about every Tool you can think of. OUT 
new 1897 'rool Ca talo,2ue is a veri­table Tool Encyclopedia. A com­plete Tool List for Metal Workers and Mechanics of all kinds. Hand­
somely bound in cloth, express paid 
��t:c:1Rt {}£ �!'�nd�g�1ihPS;� ��� 
der amounting to $lU.OO or over. 

Montgomery & CO. 
MAKERS AND JOBBERS IN FIN E TOOLS 

105 FULTON STREET. N EW YORK CITY. 
TRANSITS AND LEVELING INSTRUMENTS. 

�LCflB� ELECTRIC LEVELS 

Sizes, 2 and 3 inches. Prices, 25 and 30 cents. 
FOI' Hook on ! V. I". RICHARJ),.OS & 1'\UN, the Lellel. S P. O. Box 977, Athol, Mass., U. �. A. 

ELECTRICAL APP ARATUS REPRE-
sented by Conventional Diagrams in Drawings.-Fifty diagrams showin� the usual method of illustratin,g elec­
trical apparatus in drawings. A labor saving paper. 
Contained in SUPPPEME�T 1106. Price 10 cents. Jfor saJe by Munn & Co. and all T!.ewsdealers. 

ARMSTRONG'S PIPE THREADING 
-.AND-

CUTTING·OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. Water. Gas, and Steam Fit­
ters' Tools. Hinge d Pipe Vises. 
Ploe Cutters. Stocks and Dies 
un iversaUy acknnwledged to be THE BEST. tw'Sendjorcatalog. 
THE ARMSTRONG MFG. CO. 

Bridgeport, Conn. 

We can furnish tbe Latest Improved Eyelet Machines 
a��c���tg!fs.sbo*:y:i:t:l:�%�Sa���1 :l31��Si��:i� 
of Special vYlreworking Macbir.ery. 

W- Send jar C ircular. 
BLAKE & JOHNSON, 

P. O. Box 7, WATERBURY. CONN., U. S .  A. 
GATES ROCK" 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience as builders. 

GA TES IRON WORKS, !..t;;=;;;i;; ... ;;i;iiU_Dept. C, 650 Elston AU6., Chicago. 

J titutifit �tutritau. 237 
INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Granted 

SEPTEMBER. 28, 1897, 

AND EACH BE ARIN(l THA T DA TE. 
lSee note at end of list about copies of these patents.] 

Amusemen t apparatus, P. G. Will iams ......... '" 590."/83 Animal trap,.1. W. Greene . . ......... . . ............. 590,756 Animal trap, W. B. Hargan . ... ... .. ................ 500,723 
Autographic register, C. E. Bechtel.. . . .... . ...... .  590,638 Awning ventilator, Lentz & Robi1l80n . .... . ....... 590,706 
Bag. See Bicycle tool bag. Paper bag. Water-

tight bag. Barrel, knOCkdown, F. W. C. Schaperkotter ..... . .  590,810 BaSin, portable sham.pooing, J. H. Haines ......... 590,833 
Battery. See Secondary battery. Battery p1ugs, machine for making storage, C. 

Potter . . . ............ ............ ..... .............. 590,857 
Bearing, ball, T. J. Reid .............................. 500,6Zi' Bearing, ball, G. T. Warwick ........................ 590,713 Bell, bicycle, Abell & Golf ... . . ............. ......... 590.814 
Bell, bicycle, Flucks & McDonnell .................. 590,t;'�9 Bell, bicycle, W. A. Penfield ....................... .. 590,854 
Bell, bicycle, W. G. Rankin . . ... . . .... .. . . . . .. . . ..... 590,;'!)3 
Bicycle, W. Turner .. .... . . . . .. .. ..... .... ... . . . . . .. . 590,732 
Bicycle attachment, self-balancing, J. B. Erwin .. boo.568 
Bicycle brake. E. & C. K. Davis ....... .... . ... . . . . . .  590,700 Bicycle connection, M. B. Peugnet ... . . . . . . .. : ...... 590,687 
Bicycle crank shaft, J. S. Alcorn ......... . .... . ..... 590,695 Bicycle handle bar. J. H. La Fave ............. ..... 590,894 
Bicycle hanger, A. B. Pruden ............... . ...... .. 590,773 Bicycle lock, F. A. Clarry. .. ........................ 590,S03 
Bicycle stand, F. A. Pearsons . ............ . . ......... 590,769 Bicycle support and lock, G. L. Campbell . .. , ...... 590,flO9 Bicycle tool bag, F. C. Perkins . ............ . . . . . .... 500.936 
Blank heading-machine, pointed, H. K . •  Jones .. . . 5oo,57H 
Blind fastening device, H. Spencer, Jr . . . . . .. " .... 590,7'11 Boat, B'. E. Mills ......................... ........ ..... 590,845 
Boiler. See Range boiler. Steam boiler. Boiler furnace, steam, J. Milton .................... 590,846 Book, J. D. Eagar . . . . . .. . . . . ... . ... .. ..... . . .. . ....... 590,S05 
Book or file, etc., scrap, G. C. Baker ..... . ... . . .. . . .  590,561 

figUl� �gik ��&\�e��U�(f' ftIe�����:::::·.·.· ....... :: :.: g&Ng� 
Bottle, non-refillable. A. A. Bbise ................ . .. 500,875 
Bottle, non-refillable, E. E. Kerns ........ ....... .. 500,741 Bottle stopper, C. J. Malone .... .......... . .......... 590,791 
Bottle washer, G. J. Stein ............................ 590,746 
Box. See Work box. Box for bottled beverages, W. H. Price ........ . . .. 590,858 
Brake. See Bicycle brake. Car brake. Magnetic brake. Wa\lon brake. 
Bridge, draw, '1. E. Brown. ........................ .. 590,787 Broom dust collector, A. A. Sawyer . .... . ... . ... ... 590,775 Broom-handle, D. S. Perry ... ... ...... ......... . . . .. 590,909 
Brush, Abrell & Burjes ............................... 590,871 Brush, A. C. Estabrook ........................ . . .... 590.720 
Brush handle attachment, Clarke & Armstrong .. 590,751 

:'���e�
l
Y.' ItI:tilf��.�: .�.����. �h

�.
ckle

::::::: :.: g�:�� Buffing or polishing device, H. A. Webster ........ 500,714 
Burner. See Gas burner. Button, R. M. Tench ................................. 590,602 
Button, double collar, H. Z. Kim balL . . . . . ... . ..... 500,618 
Camera, kinetographic, If', Morand . .. . . . . . . .. ... . .. 500,766 
Camera shutter. p hotographiC, W. F. Cook . . ... .. 590,752 Can filling machine, C. S. Bucklin ........... . ...... 590,788 
Car brake, W. H. Carter. . . .. . . .. . . . . . . .. . .. . ........ 500,879 Car chuck, P. H. Jacobus ............................ 590.662 
Car, combination frelght, S. Dunn . . . . . . . . . . . . . . . ... 500,804 
Car coupling, J .  Goettel . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  590.703 
Car coupling, G. C. Lewis . ............ . ......... ..... 590,896 8:� i�gJ'���", �l�����::.·::::::::::::::::::::.·:::::.: g�:�� 
Car, motor, G. K. Munro, Jr . ......... ....... .. , ..... 590,848 Car, reversible street, J. J. Thompson .......... _ .. 590,778 
Car switcher, automatic, H. H. Roche ........ .. ... . 190,794 
Car ventilator, J. M. Daly ....................... ..... 590,642 Carbureter, D. J. Byrne .. ............................ 590,640 
Carpet fastener, A. B. Wilcox . ...... .............. . . 590,812 Carriage curtain knob. F. A. Neider ....... .. , ..... 590.768 
Carrier, Butler & Stansbury . . .............. ......... 500,566 Case. See Sketching case. 
Cash register and indicator, E. B. Hess ...... . ..... 590,946 
Casket handle, A. R. Krum .... .. . .......... .... ..... 590,947 Chai r. See Window cleaning chair. Check sorier o r  sepa rator, J. M. Macrae ...... . ..... 590,666 
Cigar or cigarette holder for blowing smoke rings, 

C. J.offler ... .. . . .. . . ..... ....... . ...... . . ... .... .... 590,684 Cigarette machine, 14�. H Richards . ... . . .... . . . ..... 590,629 Circuit breaker, controller, 'E Von Zweigbergk ... 500,813 
Clamp. See Cultivator tooth clamp. 
8f��g c::;;�fn�

r 
i;iadWKi:Efna:���·h�ie�J��:�·s·� 590,630 

cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,731 
Coal carrying vehicle. T. Meht ...... . ...... .. .. . . ... 500,897 
Cock, stop, W. L. Stevenson .... ..... . . .. . ....... . ... 590,691 Coffee pot and boiler appliance, F. Pardo .. . . . .. ... 590,626 Coffee roasting machine, Crawley & Johnston . . . . . 500,[,67 
Collar pad, horse, S. B. Parsons . . .. .. ... . . .... ... . .. 500,669 Columns, means for sinking wall or other sup-

porting, R. S. Gillespie.......... .. ....... . ..... 590,680 Concentrator, G. Gates ............................... 590,789 Condenser: exhaust steam, C. A. Johnson . ...... ... 590,740 
COOling apparatus, J. T. Bentley ............... .... . 590,718 Copying machine, F. T. Miller ........... .... .. . ..... 500,727 
Cotton gin, J. H. Hetfner ...... . ..... . ...... . . .. .. . .. 500,682 Cotton opening machine beater. A. T. Atherton . . 500,560 

cO]l�
i
:.g ·H��: ���pf�i.li8t·afr��Jg��:� c��hi coupling. 

Coupling link, detachable, R. Holcombe . . ... ...... 590,575 Crane, overhead traveling, W. H. Morgan ......... 590,847 

g����e��Wf�f�:;;sc�ni�fc��;l: .�: .�����.����::: : : : ��d� 
Cultivator, E. R. Williams et al. .... ............ .... 590,694 CUltivator tooth clamp, E. C. Lester ............... 590,844 Current meter, alternating, R. Shand ... ........... 590,650 
Cutter. See Weed cutter. 
Cycle fitting, R. G. Cornforth . . ... ................... 590,825 Danger slgnal, McConayhy & McCormick.. . ...... 590,849 Desk attachment, school, G. W. Boyd .............. 590,819 Die. See Screw blank heading die. 
Dig ger. See Potato digger. 
m"a�l.\'iratb �1 ��ffr��iit:: :::: ::::::::::::: :::::::: g�:��3 
Drawers, J. A. Scriven ......... ......... . ..... 590,595, 590,596 Drawing rolls of cotton machinery, clearer for, J. 

Thomson, Jr . . . ... ................... .... . . ... . . ... 590,920 Dress shields ,  detachable fastener for, G. Roberts 590,807 
Drilling machine, .b�. Fanning ........... ............ 500,721 Drying cylinder, web, F. Wippermann . ........... . 590,928 Dumpmg device, W. Wittig ............. . . .... ...... 590,637 

�����l�\����.c�����
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.���: .... : .. : Z&/:Blt Electric meter shielding device, K Thomson . ..... 500,65:) 

Electrical devices, safety fuse for, D. J. Cart-
wright .............................................. 590,750 Electrical transformer, W. D. & J. W. Packard .... 590,852 

Electrolytic apparatus, porous diaphragm for, J. 
D. Darling .................... ..................... 590.826 �1��:1��7 ��V. �;���:�.�� �: .l� .. .  �.��.��:::::::: ��:[U 

Elevator attachment, H. Mattullath ............ . .. 590,667 Elevator gearing, C. �. Hall . ....... .. ..... , .......... 590,722 
Engine. See Fluid prers ure engine. Gas engine. 

Hoisting engme. Rotary engine. Steam en­
gine. 

Engine, F. M. Comstock .............................. 590.656 
Envelope, E. L. Miller ................. . .............. 590,765 
Envelope, F. E. Munn . . .. .................... ........ 590,900 Envelope, reversible merchandise, F. V. Sleeth ... 590,795 
Envelope, safety, J. A. Holly .. . . ..... .... . ..... ..... 590,890 
Eraser, mechanical, E. C. & A. J. Smith ............ 590,598 Excavating machine, M. A. Wheaton . ............. 500,926 
Extension table, C. N. Smith . . ........... ... .... ... 590,915 
Feed water heater. L. M. G. Delaunay-Belleville .. 590,830 
E'eeder and safety attachment, boiler, Garrigus & 

Galling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 590,884 
Fence post, T. W. Larrabee .......................... 590.843 Fence post, C. Shuh ................................. 590.914 Fence. WIre. N. Steete . . . . . . ..... . . . ... . ... .... ... .... .190,917 
Fence wiring machine, picket, T. B. 14'erguson, Jr. 500.701 Fertilizer distributer and planter, hand, J. L. Pede ............ . .... ....... .... .......... . ........ 590.906 
Filter, Lindsay & Tonner ............. ......... ..... 500,764 
Filter, T. I ... inke .. . ................................. ... b90,707 Filter. Wanner & Weaver ... ..... ... . ........ .... ... 590,868 ,'ire alarm system, electric, J. L. & G. B. Walker .. 590,60" Fire door. A. J. Ives ..... . ..... ................ , ...... 500,724 
Fireproof floor and ceiling constr uction, C. F. T. Kandeler ................. ... .. . ... ....... . .... . ... 590.66.3 
Fish hook, J. T. Killmeier .. . .. .... .. .............. ... 5!-().705 Flanger. Bohnnenkamp & Lindsey ... .. . ............ 590,m7 Floor sleeve and ceiling plate. A. J. Beaton ..... ... 590,717 
Flourin� machine, H. M. Whitney ... ............... 590,9.')9 
Fluid pressure engine, F'. M. Comstock ............. 590,657 Fountain. See Stock fountain. 
Fracture apparatus, N. Paquette ............. ..... ,. 590,625 E'ramework for concrete iron construction, tubu-

lar, J. S. Small .. ... . ......... ...................... 590.690 Fruit gatherer, O. A. Norlund . . ............. ....... 590;935 Fruit picker, C. H. & J. W. Wald . . .................. 590,923 
14'urnace. See Boiler furnace. Muffle furnace. 

(Continued, on pll{Je 238) 

TNt LtADtUS 
fOR MALf A 

Cr�TURY .. WILLIAMS' SOAPS are for sale everywhere, but 
if your dealer does not supply you, we mail them-to 
any address-postpaid on receipt of price. 

Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 

THE 
J. B. WILLlHJIIS CO. 

Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Wi11iams' Shaving Soap (Barbers'), 6 Round 

Glastonbury, 
Conn., U.S.A. e 

LONDON, 64Gt. Russe1l8t. 
SYDNEY. 161 Clarence St. 

• Cakes, I Ib.,4oc. Exquisite also for toilet. 
Trial cake for 2C. stamp. 

Buy Telephones 
THAT ARE GOOD··NOT U CHEAP THINGS." 

The ditference in cost is little. We guarantee 
our apparatus and guarantee our (-"Ustomers against loss by patent suits. Ou!" guaran · tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St., Chicago. 

Largest Manujacturers nf Telephones 
exclus ively 'in the United States. 

The Van Norman • 
Universal Bench Lathe. 

A Lathe, Milling Machine, 
S crew Cutter and Universal Grinder in one tool. ,]�he best tool made for all kinds 
of small work. Made by 
Waltham Watch Tool Co. 

rr S::d
R};G6ii@:�·u�ASS. I 

FIREPROOFING TESTS OF FULL SIZE 
Columns and Girders.-A detailed study of a disastrous 
fire in a supposedly fireproof building , together WIth 
diagrams and figures showing a plant for testing struc­tural ironwork. 9 illustrations. Contained in SUPPLE� MENT IOH1. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 

'rhis tJe���:'in{\re�J�:;.nih�
r Horse 

I 
WEBSTER 2X; actuaJ horse power I for2��ess � �£�t �r�ash. BuIlt on mterchangeable plan. Built I of best material. Made in lots of leO theretore we Can make the price. Box-
�rad�rf��g:6�b:s�rr��. i�OD pounds. 

pr TVrite jar Spec ial Catalogue. 
WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 

POWER? POWER? POWER I 
Fifty per cent. increase at no additional expeo.nse. 

VICTOR VAPOR IIIUII .• 
LOCAL AGENTS WANTED. 

Steam and Vapor Launches 
Row and �ail Boats. 

Send for catalogue. Specify . 

' . one ,vanted. � , 
THOS. KANE II. DO. , .. . ". . ," 

64·66 Wabash av., Chicago. ... . . . 

THE MACHINERY OF A NAPHTHA 
Launch.-A detailed description of the motive power of a Modern Naphtha Launch, with sectional views showing all the parts of the boiler and engine. A most 
valuable paper. 4 illustrations. Contained in SUPPLE­
MENT 1104. Priee 10 cents. For sale by Munn & Co. and all newsdealers. 

THE OBER LATHES 
For Turning Axe, Adze. Pick, 
Sledge, Hatchet, Hammer, Au­
ger, ]1'ile, Knife alld Chisel Han­
dlcs,Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Bal usters. 
Table and Chair Legs and other 
irregular work. 

pr Send jar C ircular A. 
The Ober Lathe Co., Chagrin Falls, 0., U. S. A. 

DORMAN'S 
VULCANIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma­chines for Rubber Stamps. We also make 

Dry Heat Vulcanizer8. Complete outfits from $10 to $1,(0). AU Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies for all purposes. So: als, EngraVIng and 
�rn�i��inlr��:��,k�\1�' c���P�1�b6�l�: 
from $1 to $100. or Send for Catalogues. 

·I·H.� J. F. lV. DOU!lLl N CO. 121 E. Fayette St.. Baltimore, Md ., U. S. A. 

ARCHITECT LEVEL $50 
improved Transits & Levels 
Graduated entire1y on our 
large dividing engines. Spe­
Cial award at the World's Fair. All kinds of Engineer­ing, Surveying and Drafting 
Instruments and Materials. 
:!irednJ:t:!r���� i�a�\�

g
a�� 

is mentioned. 
QUEEN & CO., Inc., 

1011 Chestnut St., 
I'hlla,lelphia. 

MAKING. - THI S 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoruugblY 
practical article written by an amateur who has had ex­perience in rubber stamp maklng. One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For sale by Munn & Co, and all newsdealers. 

HOISTING ENGINES 
ITi;'}lN'f.�A,f.ff�?�t�Fi OJ.... Both FrlCtit'n and Geared Hoi�t, from 10 to 50 
H. P., for lUillei'!. (�ual'''' 
I'ie�, Hucks. etc. Great Saving' over steam, especially 
wbere wood, coal or water are scarce Send for cataJog. 
Guaranteed fully. State 8ize wanted, Address \\' t'h el' 
(�aH and G-llsolille EII­
gille (;0., 40� S. W. Boulevard, Kansas City , Mo. 

The "Wolverine" Three Cy linder Gas­
oline Marine Engine. 

The only reversing and self starting 
���f��jo�lt't�

l�o�e���:It{
k
�ra�iy�t!rf; no vibration. Absolutely ,safe. 

Single, double, and trlple marine and stationary motors from % to 
SOH.P. W- Write jorcataloQue. 
WOLVERINE MOTOR WORKS, 

Grand Rapids, Mich. 

LAUNCH 
Motor controlled from bow. Valve movement, 12 to 1. 16 to 60 ft. Launches. Twin 

�,12�u�::dsrohc.i��t�o Itc:��'e� 
engineer (I' pilot required. Speed and safety guaranteed. 
No dal1gerous Naphtha or Gasoline used. No disagree­able vibration. 

�- Send 10 cents in stamps 
jor 1897 Catalogue. 

Marine Vapor Engine Co .• ft. Jersey Av .• Jersey City, N. J. 

THE CHICAGO DRAINAGE CANAL.-
Descnptiun of a great engineering work Undertaken to 
prevent the contamination of the city's water supply. \Vith 6 illustrations. Contained in SClENTIFIC AMERI­
CAN SUPPLEMENT. No.1 017. Price 10 cents. '1'0 be had at this office and from all newsdealers. 

NoW'" Ready. 

MAGIC 
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY 
AI;BERT A.HOPKINS. 

WITH AN INT RODUCTION BY 
HEN RY RIDGELY EV.ANS. 

568 Pages, 420 Illustrations. 

Price, by mail, $2.50. 
THIS new work on 

Magic, Stage Illu­
sions and 'l�rick Photo­
graphy appeals to the 
professional and the 
a.mateur alike. and will 
prove a welcome addi­
tion to any library and 
will be read with inter­
est by young and old. 
'l'he illusions are well 
illustrated by engrav­
ings whicb fully ex­
plain the nature of the 
tricks. Great attention 
is paid to the exposes 
of large and important 
illusions. Some of the 
most important tricks 
of Robert H o u d  i n, 
Bautier de Kolta, Kel-
lar and Herrmann are 

explained. Conjuring tricks are not neglected, and B'ire 
Eaters, Sword Swallowers, VentriloqUists, etc., all come 
in for a sbare of attention. The section devoted to 
.. PhotographiC Diversions" is very complete. iilustrat­
ing the most important forms of trick pbotographs 
which the amateur can make. There is also a valllable 
Bibliography of Books on Natural Mag ic. fJ'be book is a 
large octavo and is handsomely bound. 

r:r- An illustrated circular giving specimens of tbe 
engravings. together with a full table of contents, will 
be mailed free to any address. 

M U N N  & CO. , PUBLISHERS, 
361 BROADWAY, NEW YORK CITY. 

© 1897 SCIENTIFIC AMERICAN, INC. 



I cieutific �tUettca •• 

DRAWING AND DESIG 
Mechanical & Architectural Drawing; Marine, �=�...,,_ 
Stationary or Lo comoti\'e Engineering;Mining; 

Pro'pecting; Metal Pattern Cutting; Plumbing; 

�i���f:�l. 3 leo U R S E S �Yd���d!� 
Engineering; Surv eying and Mapping; Book· 

Keeping. Shorthand; English Branches; 
Architecture; Electricity; Machine Design. ::!d�·· GUARANTEED SUCCESS. 
ree. Moderate, Advance Dr Installmenll. 
Circular Free: State subject !Iou wish to study. 
lntllrnationnl CorrespondeneeSebools, Box 942, 

WASHIXGTO:S. D. C., Bliss Building. 

Bliss School of Electricity 
The only institution teaching practical electrical engin­
eering exc]usively. Laboratory equipment excellent. 
Courses open October 1st. Catalogue on application. 
!lI11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111[I !YOUNG MAN, LEARN SPANISH!I 
� Our trade with Mexico and South America is be- � � ���i�ffd

vlJ�T���g�3�iis ��r:-!e:E��J'e���ngr�ci!: � 
� mercial Spanish are securing fine positiuns. The';: 
� new book, .. Commercial Spanish," fits you to do § 
,;: Spanish business correspondence. Postpaid, $1. � � RIO PUBLISHINC COM PANY, � 
� ADDRESS, 255 HANDEL HALL, CHICAGO, IL.L. � 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I11111lin 

Game board. N. W. Barnett .......................... 590.785 
Game counter, H. H. Turner ........................ 590,921 
Garden too], hand. G. W. McComas ................ 590,58a 
Gas burner. incandescent. J. Warry ................ 590,693 
Gas burners, automatic regulating device for. C.  

W. Knight. ............................ ............ 590.892 Gas burners. mounting incandescent mantles on, 
W. H. A. Sieverts ............ ..................... 500,86.') 

Gas engine, A. J. f}.'ackle ............... .............. 500,796 
Gas furnace, regenerative, F. Siemens ............. 500,864 
GaS

efiY������.�. ����.�����'. ����.Y.
l�.l.l�., .�'. !.J: .P�.

l
.� 590,092 

g::.��ih��i�f :�8�t��:at�:�;;�e�i�!f:Ct��r�� 590,674 

J. H. Ladd ............. . ........................... 590,8Il3 
Gate. See Irrigation gate. Railway crossing gate. 

SWlnging gate. 
Gate opening or closing device, �.,. G. & A. J. 

Gibbons .......... .................................. 590.702 
Generator. See Steanl generator. 
Glass. See Magnifying glass. 
Grinding machine. sickle, C. Miessner et al. ....... 590,8119 
Grinding machines, micrometric adjustment for, 

C. H. Norton.............................. . ...... b90,850 
Grip or bicycle lock. automatic telescope. W. F. 

Garrett .................. .. ................... . ..... b90,613 
Gun. magazine bolt. J. Hanson ..... . ................ 590,834 
Handle bar. adjustable, A. B. Simons ...... ........ 590,672 
Handle for sheet metal vessels, C. L. Wagandt ... 590,781 
Harvesting machine. '1'. H. Brown ....... . . ........ 500,821 
Hat fastener. A. J. Carlson .......................... 590,80 2 
Hat fastener, E. Hundhausen ..................... . 590,839 fI:� ��Je.:t��k �·a���ro�bine(i .. j: . p'.' Hansen:: : ::: ��:lI't 
Hay loader coupling:. P. H. Conner .................. 590,610 
Heater. See Electric heater. Feed water heater. 
Hinge, W. B. Arnold ................. ................. 590.8;3 
Hinge. R. Rowe .................. . ................... 590,800 
Hmge. gate. G. H. Choate ............................ 590.800 
Hinge. spring W. K. Henry ......................... 590.572, 
Hog catcher. W. E. TidIer ........................... 590.747 

SCREW _ CUTTING HIE HEADS M�:,s��n�!'yi!\'.'�o�. 
N�,:-��h.;OC .. 

·· · .... ·· .... 590.587 

SELF=OPENING and ADJUST ABLE. �g�::s'1�t:.c;;��� .GB:r/�f IT��::::.'.'.'.': ::.'.'.'.':::::::: : g�:�?� 
The best die head on the market. Some ad­

vantages over" others." viz.: They are 
smaller. stronger, more compact. have no 
levers to spring. cannot be clogged by 
chips, are a1ways reliable. and the price� 

are ri�ht. � Sena for descriptive circu­
lar H S A." Our die heads are furnished 
in sizes suitable for cutting threads from No. 17 wire gauge to 6 in ches diameter inclusive. 

CEOMETRIC DRILL CO" WESTVILLE. CT. 
EUROPEAN AGENTS: \ ���h:�g�C:!L;iN��: ���:�:: �:��:. 
THE UNIVERSAL 

NEOSTY LE 
A.n Inexpensive 

Duplicating Apparatus. 
A lways ready for use. Closed in­

st'llltl \'. Any boy can take 2000 copies 
from one o ..... igina) writing or t ype­
writing. Ea3h copy will be read, as 
it looks like a personal letter. 
NE03TYLE C OMPANY, 96-102 Church St., New York 

Horseshoeing apparatus. G. Barcus ........ ":: ....... 500,800 
Horses, means for checking or stopping, H. Dal-
HO�i�:i'dge: F: P: Ge'r's't'lie'r'::::::: ::: ::::::: :::::: :.: g?:j:�� 
Hose coupling. C. Prevet ............................ 500,500 

li�e
ari'gra�����·�:::f���::::::::::::::::::::::::::: ��:�I� 

Inking pad. J. H. Melven ............................ 5!lO,898 
Insulator. Grimm & Nessler ........................ ; 590,832 
Insulator. F. M. Locke ............................... 590,806 
Iron sponge, continuous process of reducing. G. 

M. Westman ....................................... 590,925 
Irrigation gate, .T. Moffatt ............................ 590,728 

:I:;�or ������fjg
ag�tt:.��� 1�<j� Carter ........ 500,698 

��fn�?l'k".fe if��h �ii� 'j��' SR�ft'lgr:[d .......... 590.710 

I Kin���;���: .����: .���:'. �.���.� .f.�� .��.
i�i

.��:.� .. �'. 590,837 t::::�' c1jifri,'i,�y �Ol�er �w.
r�:s 

Xlir'ed: :: : ::'.:'. :: :: ::.: g:l:Ii� 
Lamp, electric arc, H. Leitner ...................... 590,725 
Lamp, electric arc. A. Poulsen ...................... 590,670 
Lamp fixture,· incandescent electric. B. B. Hoft'-

man ................................................ 590,838 
Lamp for generating and burning acet.ylene gas, 

C. W. Beck .................... .................... 590.941 
Lamp for street use. incandescent gas, A. C. Nier. 

DRY BATTERIES.-A PAPER BY L. K. La�p
e!g�{iiiig· device·:biCYC]·e: Rafei '&' knoerz'er: �:�� 

f:��·rhn�ftdg:g���g
J

d:;i��. Ie;I:·Ne·wmaii::::::::: ��:� Bohm, treatins of open circuit batteries, historical dry 
��;t:�::s

bart�r �r�o�rlr's
b��\�\�!,: a:3���e��cPea;�erll 

dry cells. Witb three illustrations. Contained in �CI­
ENTIFIC AMERICAN SUPPLEMENT, No.1 001. Price 
10 cents. f!'o be had at this office and from all news­dealers. 

"INSTRUMENTS OF PRECISION." 
Architects', Engineers', S","eyors' IF. Weber & Co. and Draughtsmen's Supplies. Sole Agents for Riefter'S 

Patent Drawing Instru-----�-� r -� .,�O_ -'�-,-
-

_ �o�-r.:=.-�_'='=-�� 
9'= -- --- - - Wl'M'�oa.'ft�/Iis OT,;�� 

PLANIlHEl'ER S, Etc. 
Large assortment of 

Mathematical Instru­
mentS and Materials for Schools and Colleges. SendtOf' 
catal°'W:a:C�'llJus�t� s�. ����I��A :lLTr:ji�:' Pa. 

, 

Last block fastener. F. E. Benton .................. 590.719 
Lasting machine, Bullard & Hamm ................. 590,639 
Lathe dog. G. It. G. Wren ............................ 590.tiOb 
Lathe stop mechanism. engine, E. Earle ........... 590,736 
Lawn sprinkler. C. L. Travis ......................... 590.780 

trA1���n��FC:.p f:��r��af:k��J�ier8ki:::::::::: g�:� 
Light. See Welsbach <r other light. 
Lock. See Grip or bicycle lock. Seal lock. 
Lock. C. J. Blackburn ............. ................... 590.818 
Lubricator. G. E. Davis ............... ............... 590,611 
Magnetic brake. W. Stanley ......................... 590.777 
l\lagnif'ring glass, A. Wagner ...................... . ll:::��t�� ::�rtil�:'�lh���W�'s�urr�v

o����::: : 
•

. : 
Mechanical movement. J. H. Youngken ........... 590,929 
Meter. See Current meter. 
Mixing apparatus for cake. etc., A. Webber ....... 590,782 
Mould. See Vulcanizing mould. 
Monuments, ad�ustable letter and figure for in-

s.cribing. P. �. McGee ............................. 590,668 Motor. See Water motor. 
HALF A CENTURY OF CYCLES.-AN Mowing machines, device for connecting bunch-

ing attachments to. C. T. Boyer .............. .. 590,565 i�����S;irtin�i
.
stofh�ffltr� cl�\������� 01f�;:f. to�g� Ruone_shaker " and its successors. The tricycle. Tbe 

modern wheel. Cycle building a �cience. Points of im .. 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, �o. 1012. Price 10 cents. 
To be had at this office and from all newsdealers. 

HAWKINS' NEW CATECHISM 01' ELECTRICITY 
A PRACTICAL TREATISE 

W1r:���n:�sA�:i:;��� 
fna1::���]���::g��k

b
f���� £!'old titles and pages. Strict­

ly �'Up-to-Date." Postpaid, 
$2.00. THEO. AUDEL & Co .. 
63 Fifth Avenue, New York, 

Cb� Cy,,�writ�r €xcbang� 
1� Barclay St .. 

NEW YORK 
156 Adams St., 

CHICAGO 

Muffie furnace for treating glass or pottery ware, 
A. Helzel. ......................................... 590.737 

Musical instrument, W. Schneider .................. 590,631 
Musical instrument. mechanical. L. Stocker ....... 590,!HS 
Newspaper folding and addressing machine, au-

tomatic. C. N. Walls .............................. 590.733 
Nut lock, W. Jobson ........................ ......... 590.647 
Nut lock, W. J. Reynolds ................... ........ 590,628 
Nut, vehicle axle. H, M. Scarritt ............. ....... 590,912 
Ore concentrator. A. R. Wilftey ..................... 500,675 
Ore separator. magnetic, L. G. Rowand ..... 590,808, 590,809 
Ores. process of and apparatus for electrical1y 

treating, F. H. Soden ............................. 590.673 
Ores, separating. B. F. House ....................... 590.739 
Ores, treating rebellIous, W. L. nrown ............. 590,801 
Oyster dredge, A. H. Van Sciver . ................... 590.712 
Package closure. G. Pendleton, Jr .......... b90,907, 590,908 
Pad. See Collar pad. Inking pad. 
Pan. See Dish pan. 
Paper bag, square bottom, D. AppeL ............... 590,559 
Paper box machine. A. Birnie ....................... 500,61J7 
Paper box macbine. E. H. Taylor ................... 590 ,652 
Parcel fastening device. J. E. Purdy ................ 500,591 
Pedal and toe clip. combined spring, M. Mat-

thews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . • 590,685 
Phonograph. T. L. Dennis, Jr ....... ............... 590,64;) 
Photograpnic print washer, F. Shurig .............. 500,632 
Picker. See E'ruit picker. 
Pin. See Safety pin. 
�fg�·J���������h��l.�. �������.�:.'.'.'.'.'.'. : .. .. .... .. .. '.: ��:?l� 
Pipe wrench. H. Parmelee ........................... 590,853 
Pipes. apparatus for manufacturing solI, R. Camp-

818 Wyandotte St., bell. ....... ......................................... 590.828 

KANSAS CITY, MO. �1:�r�g
a���rg:�u��:��"eaEJ: �d��)i�Ye8:::::::: g�:�� 

We will save you from 
10 to 50% on Typewri­
ters of all makes. Vi\'" Senator Catalogue 

The only Filter Removing Typhoid and Cholera 
BaciUi. Tested and indorsed by many 
leading authorities in Europe and Am­
erica. It gives a continuoul'l flow of fil­
tered water. absoluteJy free from germs. 
It is easily cleaned. as all impurities re­
main on the surface of tbe filtering 
cylinder. Cylinders can be sterilized by 
bOiling in water for one hour. Send for 
��m�C':.�� 18'iJ.i'� ��.: ::�k-f��: 

in Scientific American, Jwne 23, 1894. 

Planter, potato, M. F. Myers ........................ 590.621 
Plow and harrow. combined. J. Rife ................ 000,611 
Plow point. removable. J. Sutton ................... 500,776 
Pneumatic dispatch tube switch. C. F. Pike ....... , 590,770 
Pneumatic dispatch tubes. expansion joint for, 

C. F. Pike ..................... ..................... 590.771 Pneumatic dispatch tubes. gate operating device 
for. C. B. Allen .................................... 590 .784 

Pneuma tic motive power. L. IL Mayer ............. 590,686 
Pneumatic tool. F. E. Harthan ...................... 590,661 Post. See Fence post. 
Pot. See Coffee pot. 

Potato dig«er. C. Hartmann. ........ ............. '" 590,571 Powders. process of and apparatus for making 
smokeless. F'. G. Du Pont .. " .................... 590.931 

E�::� ·G.
Sl���:�����:.��.

t��� .����.�' ............. 590 588 
Printing device, duplicate. W. H. Pike, Jr ........ 590:772 �������� n:���i;;e::' �ci6r 'tg� fitl;r'{c,' ··ii.·· ib: 590,60! 

Pri����n
p�e's's' ink'fountain: 'C: E: ·KaY·s·er:.·. ':.::: ':. g:J:� 

Printing press registering and tripping moo h-
PUlf�i��: f. Jar¥s'�gr':; ::::::::·:::: ::::::::.500.758: �:l:��� 
Pump. power. M. L. Severy ..................... ..... 590.862 
Pyrotechnic signal, C. Brunot ...................... 590,822 
Rack. See Hay and stock rack. 
Rail joint, J. Beadle.............. . ............... 590,816 

1, ","·,.\�'.1, .. i I��BER. �lllg\�l, fu:;,�?W:r
Briigie;.· .. :::::::::::::::::::: �:l:�+� Rai.lway crossing danger Signal, O. P. Bonner ..... 590,877 Railway crossing gate, L. Harris . ................. " 590,757 Railway. electric. J. W. Darley .. Jr .......... 590.881, 590,882 

Manufactory Established 1"61. Railway signalin". electric, J. Ii. Struble .......... 590.59!J 

LEA D PENCILS, COLORf41D PENCILS, �LATE l:n::�'s�I�;�: !iitr�e�fi��nl: G:·Law:r'ence : :: ::: g�N� 
��:��r�K�R�i��·c;L

S�!l:�·l�T:i��::��
Ng��D �:�f::a�;ib:ri?H1illl1:.�.:��::::· :: :::::::: :::: :::::: �:l:��� 

GO LD, STA'fIONERS' RUBBER GOODS. RULER S. Refrigerator meat wagon, H. J. Kelly .......... ... 590,891 
COLORS AND ARTISTS ' MATERIALS. Re1�;:r. See Autographic register. Cash regis· 
78 Reade Street, New York, N, Y. Rheostat, T. M. Pusey ........................ ...... 590.910 

Manufactory Established 1 "61. ROl���]��:lj::� .���.��l.��,. �.t.�.
: .���.���.� .f.��,. �'.�: 590,855 

HAROTMUTH'S DRAWI N G }tgot1r�a��g�gl��t
.
a�.I'i?i�B����.��::::::: : :: ::::: :::: ��:= 

PE NC I LS ::;t�Jj��g��.'l· c�a:;eb:.g 
macb:iue; rough: ';C E: 590,581 

AND Smith .............................................. 590,597 
COPYIN G Safe door. circular. W. Corry ........................ 590,943 

r�� ���lr. es�v ��;c��c�r�c�ag�����t;� PE N C I LS �::!�t�&�':;h�e��.c�f�J'�kG:· GibBon::: ::: : . :::: :. g:l:�� 
mau, engineer, copyist, 1l{ h . Sash holder, H. A. Waas ............... ............. 590,797 
clerk .. and everyone using 0 "X"llO·Or Saw shaping and sharpening device, W. A. Wil-
PQllclls, should try the ' cox ............. '. . ................................ 590,869 

Once tried, alwa'ys tUled thereafter. ifor sale by all Sta", Scaffolding, extensible support for. G. J. Rexroth 590,774 

tion�rs and Artists' Materia.l Dealers. pr-Sample j".66 Screen. See Window screen. 
on �Ition FA VOlt, RURL & CO Importers Screw blank heading die. H. K. Jone ............... 590.577 

121. WeBt HOUBtOD street. New York: ' (Vontint.ied on paQe!Sll) 

OE:=���)�� cArl�tti��n�t"B� 
,,,,,',,,,-c-c..- �� ����ta�:e

c
d liT Send for illus. catalogue 

of X Ray Supplies. 
Kirmayer & Oelling, 17 Bromfield St., Boston. Mass. 

THE BEST 
SEARCH 

LIGHTS 
for River, Lake and Marine Use 

are made by 

THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val­
uable and interesting paper in which the subject is ex .. 
haustively treated from the following standpOlnts : 1. 
thhee c��Ie

o�;���lo�� �7sE:!��s ��n�:��hci i�'S��:N��F�� 
AMERICAN SUPPLEMENT, No. 1002. PrICe 10 cents. 
To be had at this office and from all newsdealers. 

THE CARLISLE & FINCH CO. I Sixth Street, Cincinnati. Ohio __________________ _ 
JrrSendjlYl'CatalogueA. � COpy LETTERS 

� r�1 !i��IJ ����;�ic
a���;l�!e

���t��. 
im-

\ '" ar Send jor illustrated circular. SO YEARS' - JORl\ H. ANDEltS(Jl\. 
EXPERIENCE. C =' ''-. :.. 91l) Monadnock. CHICAGO. 

'PATENTS 
TRADE MARKS, 

DESleNS, 
COPYRICHTS &e. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention is 
probably patentable. Communications str�ctly 
confidential. O]dest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co receive spe cial notice in the 

SCIENTIFIO AMERICAN, 
beautifully illustrated, largest circulation of 
;1.508�l�n:��\i��:na

s�:�i��� t;�::�� � 
BO<'lK ON PATENTS sent free Address 

M U N N  &. CO., 
361 Broadway, New York. 

FOR SALE.-Roy's Patent Reversing Gear for "team 
engines, described in Scientific American. Septe.mber 4. 
For information address D. VV. Rn�. Tucson, ArIzona. 

SUGAR REFINERIES.-Complete Plants ship­
ped, inspected. etc. General Supplies for the Industry. 
We undertake to represent F'oreign Houses. G. Cam­
bray & Company, Ad vising �ngineers for Sugar Refin .. 
eries, 24 Rue de J)unkerque, Paris, France. 

VAPOR LAUNCH Complete 
ROW, SAIL and STEAM BOAT::;. for $150. 
RACINE YACHT AND BOAT WO RKS, 

Racine Junction, Wis., Box A. 

A thoroughly practical machinist to take charge of a 
small machine sbop within three and a balf miles of 
New York City Hall. Must be a man competent to 
manufacture machinery SImilar to windmills, pumps. 
porteble engines or mowing machines. Only those bav-
�� eff.er�A'iiO�� t�3f1g *�::' Ei'rl"3 'jgf��et.dN:: 
York, N. Y., by letter only. 

��S$S$SSSSS$SSSSS$SS$SS$SSS�����S$SS$SS���SS$SSS�� 
i OUR GREAT POPU����!���v�rv�Ai 
I A Complete Electrical Library I 
� \Ii 
� BY PROF. T. O'CONOR SLOANE. i i � 5 Volumes for $5.00. � I i A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY. � 
� \Ii � �."���� \Ii � \Ii � THOUSANDS of ambitious men. young and old, who are thirsting for a practical knowledge \Ii 
� of the science of Electricity. and desire to become electrical engineers. are prevented ,Ii 
i'I� by circumstances from attending the higher institutions of learning. These will hail with � � delight our liberal offer and the except ional opportunity of obtai ning \Ii 

I oy _�� ,����!���IOo�d!��!i�'�'!!O"�1!�"!!!�"�"��!'L'" I 
I\� ELECTRICAL LIBRARY, in which the various branches of electrical work may be thoroughly \Ii 
� studied. The following is a synopsis of Bome of the contents of the five volumes: � 
� 

EI t··t S· IT d 'l'bis work is \Ii 
� eve��u�I��le�on t�lJ1seb}e!� Ele��:\�A,;,y!ei

s� 5 Volumes � 
�� many respects unexplained by the scientist j to ,tI 6
. 
�"
. 

tbe ordinary man it IS all a mystery. 'l'his book for $5. 00 )� �' ��:1��h�l:febJ��td��e��a: :�fa�:s:��er���'r� ", t acid can send a message around the globe; how �tili: � a bundle of copper wife rotated by a steam en- � (t� f::ei:� e�. 
th�yafti\�:t!.�f3�;igl �ifgi��f:a f1� '" (t� and scope, the subject is made exceedingly sim- '» 

� pIe. 158 pages. illustrated. Price $1.00. � 
I\� Arithmetic of Electricity. \Fc":i c

• ,Ii � treatise on electrical calculations of all kind. \Ii � reduced to simple rules and illustrated by pra c- ,Ii 
I\� ��gJau��p��e:�i:,it�f :\,��ns��ll�nge

bi;.o";,� ,Ii 
� useful works published on electricity. 138 pages, � � illustrated. Price $1.00. 'Ii 
� Electric Toy Making. Brntl,l;° �� 
i'I� and Electric Motor Construction. A worf � 
I\� for amateurs and young folks. Shows how to \II 
� �!��e�� h��e��;�rb�a�����, ��to�recrr��I:i ," � instruments in general. 140 pages. illustrated. �*:� m Price $1.00. � 
� How to Become a Successful �: � Electrl·cl·an Indicates how the student ! .(t� • may become a self-taught '" a� electrical engineer without the great expend- \" � iture of time and money incident to a college � � course. 189 pages. illustrated. Price $1.00. \Ii � \Ii 
� THE STANDARD ELECTRICAL DICTIONARY. :s��n�s�f��,!,';l ,:gi�t�g. 

aMuW�t;f; � � :���t 
f�&J��s:��e��r��� t�;:s

e:;3�tlras�s.
pr���;�\i������ofer�� �e;Jr����iS�o���i���T ug:���;���r� \t; � used in electrical science. An entirely new edition brought up to date and greatly enlarged. ,Ii 

� ������ b��pl�e,Pg����:!O�ncf��!e'rife��esJ§: p�g:a�� tW:r:�ti��S� tCiiC�l$IM.SS of this branch of � 
� � These valuable books call be had separ ately at the published prices. � �� ••••••• 1 ............................................................... 'Ii

' 
.. � SPECIAL OFFER to readers of the SCIENTIFIC AMERICAN \Ii � and their friends. We are able to furnish ,Ii � the above five volumes. handsomely '" �.' .' bound, and inclosed in a neat folding box as shown in the illus tration. at the Spechtl }R m Reduced Price 01' Five Dollars Cor the COIllplete Set. yO!! save $2.00 by order- w � ing the complete set. Sent by mail or express, prepaid; to any address in North America. �� I\� To foreign countries. by mail. post-free. in separate parcel •• at the same price. � i � 
� A $7.00 ELECTRICAL LIBRARY FOR $5.00. � � \Ii 
� 5 VOLU M ES.---1300 PACES.---OVER 450 ILLUSTRATIONS. 3: 
.. compreie r1�nga:�r

b�g�c�a�ta����!ar
se�t I�:e �g���t;dg�e���nts of all of these books. Also for our Qi 

� � 
i MUNN & CO., Publishers. 36J Broadway, New York. I 
L W �e •••• eeeee.e ••• eeeeeeEe�eeeeeeeE€eeE€�eee€� 

© 1897 SCIENTIFIC AMERICAN, INC. 
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READY FOR AC ENTS 
MARK 
TWAIN'S 
NEW BOOK 

• •  Following the Equator " 
Is the title of Mark 'rwain's story of hlB Journey Around the World. 
through Australia, Indin. 
Sonth A f r i c  a, etc. The 
Author'. Masterpiece. A 
Bucce.s f r o  m the start. 
Enormous sale assured. 
�O�fiI ft.GEE!ic'u�:Nl"ff. 
Write for circulars and terms. 

THE AMERICAN PUBLISHING CO. 
224 Asylum St., Hartford, Conn. 

IT COSTS NOTHINC TO TRY ! 
AU steam userS CSDS&Vetime 
money and trouble with the 

simplest, safest and most 
:��:

���lIt
�¥N�l

xist-
STEAM TRAP Guaranteed never to 

wear out. Look at the 
cut and see how it's 
done ! Pay me wbat 
you save in coal for 

one year and I'll furni8h the trap free. liT See i11u8. 
notice Sci. Am. July 13, 189'1. Sole AmerICan Mfr. Wm. S. Haines, S 136 S. 4th !'It., Phila., Pa. 
SO S I M PLE A CHILD CAN USE T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Folding Cameras. 
ts

l
�g

i
$f&. 

ra
J:itA� 

i
J !n'{�i. �� 

3J.9 picture. $5. IT' Send 2 cent stamp for 
nlustrated Catalogue. 

S U NART PHOTO CO. 
5 AQUEDUCT STREET, ROCHESTER. N. Y. 
THE POLARIZING PHOTO-CHRONO­
Fu:���e:8��?�:�Ys����

n
6¥

u
;r�Y��tft���

r
tg�e

a
gf1f� 

must remarkable 8cientifiic instruments ever devised. 
Fully Illustrated. Contained in SUPPLEMENT 1 U9ti. 
Price 10 cents. For sale by Munn & Co. and all news­dealers. 
- -

':WOODEN TAN KS. II;:: :» , For Railroads, Mills and Manufac�ories. 
., .... Builders of Steel Towers and Tanks. 

� .. ' : La. Red Cypress Wood Tanks a specialty. . . W. E. CALDWELL CO., 
_ . . 217 E. Main Street. Louisville. Ky. 

IN STRUCTION � AMUSEMENT 
It's the new fad in schools to teach 
children by means of l1aglc Lan­
tern Exhibitions, thus teaching by 
the eye "s well as tbe mind. We 
have 3O,OCMl Lantern SHdes to se­
lect from. Also Oil Lilrht Lan­
terns, Oxy-Calcium Lan­
terns, Oxy-Hyd. Lanterns, 
Acetylene Lantern!§, and 
Electrical Lanterns. ar Send tor , ·atalogue to 
C. T. M ILLICAN , . P 730 Chestnut Street, PhllaaelpliJa, a. 

TII�C H M AN ' S  PATENT 
SAN D B LAST 

M AC H I N ERY 
For removing the scale from castlngs and metals of 

all kinds. IT' Send for catalogue. 
W A R D  & N A S  H ,  

26 Purchase St.. Boston. 3 6  So. Canal St� Chicago. $45 Plating Dynamo fQr 60 
gallons Nickel Solution. 
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power. All-,sizes, best construction 
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trio Manufacturinjiit Co .. Troy, Ohio. 

ACETYLENE APPARATUS.-ACETY-
Ieee number ot the SCIEYl'IFIC AMEHICAN SUPPLE. 
!\lEST, describin�. With fuli i l lustrations. tne ruOSt 
recent. Simple, or home made and commercial apparatus 
for �eneratm" acetylene on the larjiZe and small Bcale. 
'1'he aas as made for and used by the mlCfoscopie! and 
etudent ; its use in tbe maJlic lantern. 'rhe new French 
table lamp makinR' its own acetylene. Containect. in 
SClE�TIFIC AMH:RICAN SUPPLEMENT, No. lOfJ7 . 
Price 10 cents. To be had at office. 

!:L�TiY PureWater 
aerated with sterilized air, ill made by 
THE SANITARY STI LL. 

Made of copper, lined with block 
�U;k::t��;tl&���er?y :���fr, :�oa or coal range. Four Stylt"8, '10.00, 

111-,50, 113. 50 and 115.00 • .  Satlg.. 
i:

��i�der1aranteed ¥:ee��Tl� 
done 

n�w Suppl�m�nt 
£atalogu� ! 

• • • • 

An entirely New Supplement Catalogue is 
now ready for distrIbution ; it includes 
all of the papers up to and including 
the first half of the year 1897. It is ar­
ranged on a clear and easily understood 
plan, and contains 10,0110 pa.pers more 
than the former one. It will be sent 
free to any address in the world on ap­
plication. 

A "special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 25 cents, and thus ena­
bles the possessor to preserve this val­
uable reference catalogue. 

MUNN « CO., Publishers, 

.161 Broadway , New 'york City. 

I titutifit !tUtritlu. �39 
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Sealing dey ice, bottle, L. Kalling . . . . . . . . . . . . . . . . . . .  590,578 
Secondary battery, M. De Contades . . . . . . . . . . . . . . . .  590,930 
Seltzogene. D. McAllister . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,582 
Separator. See Cream separator. Ore separator. Sewing machine. �'. O. Jerram . . . . . . . . . . . . . . . . . . . . . .  500,683 
Sewing machine presser foot liftin� mechanism. 

�'. W. Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.726 
Shaft coupling, driving. H. A. House . . . . . . . . . . . . . .  590.616 
Sharpener. klllfe, J. Paquet . . . . . . . . . . . . . . . . . . . . . . . . .  590,624 
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Signal. See Da]} ger [lijiitnal. Pyrotechnic signal. 
Railway crossing danger signal. . Signalin�. J. R Struble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,'JOO,tiOJ 

Sketching cas e, rapid field, 1\1. A. Bat80n . . . . . . . . . .  500,ti� 
SkIving machine. J. N. Moulton . . . . . . . . . . . . . . . . . . . .  590,�}3.j. 
Snap hook. '1\ A. Lueders .. . . . . . . . . . . . . . . . . . . . . . . . . . .  .')90,93.1 

1��e���i��!J��;���i�;: : : : : : : : :: : � � : : : : : : : : : : : : : : ij�� 
Spool holder, G. H. Bliss, Jr .. . . . . . . . . . . . . . . . . . . . . . . . 500.870 
Spriu!\ bar and body lOOp. combined, McNamara & Gussett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,707 
Sprinkler. See Lawn sprinkler. 
Sprocket wheel and chain. M. J. Ribyn. Jr . . . . . . . .  500,64B 
Square. carpenter·s. F. F. Norden . . . . . . . . . . . . . . . . .  500,729 
Stamp affixer. W. Forward . . . . . . . . . . . . . . . . . . . . . . . . . .  .100,570 
Stamp affixing machine. \\1. A. Carney . . . . . . . . . . . . .  500.824 

��:�J. 
a��WaTt���i�i'n��tage, W. ��orward . . . .  500,bti9 

Starching machine. E. Hamilton .. . . . . . . . . . . . . . . . . . .  .100.681 
Steam boiler. J. H. Parsons .. . . . . . . . . . . . . . . . . . . . . . . . .  500,00.1 
Steam dome. S. M. Vauclain . . . . . . . . . . . . . . . . . . . . . . . . .  500,867 
Steam engine, \-V. fJ.'. Girling . . . . . . . . . . . . . . . . . . . . . . . .  500,75..-) 
Steam engine. M. L. Severy . . . . . . . . . . . . . . . . . . .  590,861 .>90,863 
Steam generator. L. M. G. Delaunay·Belleville . . . .190,829 
Steam trap. F. },amplough . . . . . . . . . . . . . . . . . . . . . . . . . .  590,895 
Steam trap, J. Spitzmiller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.866 
Stereoscope frame. H. S. \Valbridge . . . . . . . . . . . . . . . . .  5i(1,m 
Stock fountain, J. W. Herron . . . . . . . . . . . . . . . . . . . . . . .  boo,61b 
Stopper. See Bottle stopper. 
Stoves or furnaces. lock j01nt pipe and collar 

coupling for. H. A. Tinkham . . . . . . . . . . . . . . . . . . . .  500,938 
Strainer. L. E. Nearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,002 
Sugar conveyor. elevator, and bin. M. M. Neames 5HO,742 
SwingingglLte. W. D. \Vilson . . . . . . . . . . . . . . . . . . . . . . . .  500,870 
Switch. t5ee Carswitch. Pneumatic dispatch tube 

switch. Railway switch. 
Swivel. H. Zea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.749 
'1'able. See Extension table. 
'1'ack driver or nrawer. draughtsman·s. C. :11''. 

Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,760 
Tank. See \-Vatar closet tank. 
J,:rli:!fph���
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Telephone system and telephone exchange 
mechanism. H. P. Snow . . . . . . . . . . . . . . . . . . . . . . . . .  500,6.1."1 

'rhill coupling. R Raby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,744-
'l'hread fastening·and cutting device for spools. 

Z. B. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  boo,851 
Thrashing machine stacker. W. Hart . . . . . . . . . . . . . . . 5HU,SSIi 
'l'icket. passa�e. C. N. Souther . . . . . . . . . . . . . . . . . . . . . .  aBO.f):)) 
'l'ie plate. D. Servis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5ntl.&-I!I 
'l'ime locks. mechanical movement for. E. R. 

\-Villiams. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  boo,B27 
Tin operatin� machine. sheet. Page & Hopkins . .  5!(1,'il)l.l 
,]�ire, pneumatic. C. K. "',..elch . . . . . . . . . . . . . . . . . . . . . . . .190,7'15 
'1'ires. cement injector for pneumatic. E. W. 

Young .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!JO.I;u7 
Tooth crowns, manufacture of metallic. L. IJ. 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5HO,7HB 
Trap. See Animal trap. Rat trap. Steam tra,p. 
Tripod attachment. photographer's, A. F. Walter .I)OO,68fl 
Trolley device. electric. A. R Du Pont . . . . . . . . . . . .  5!XJ,.x.H 
'l'rousers leg bottom ends. machine for finishing. 

L. N eWIna]1. . . .. . . . .  . . .  . .  . . . .  . . .  . . .  . ... . . . .  . .  . . . . .  . 500,58;) 
'l'ruck, car. R. Beeson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,.50."1 
Truck for supporting vehicles. IJ. P. Pomeroy . . . .  500,1'43 
fJ.'uIlneling shield. hydraulic or pneumatic. C. G. 

Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,887 
Twisting and winding machine, R. Dawes . . . . . . . . .  590.828 
Twisting machine. E. & R. Dawes . . . . . . . . . . . . . . . . . .  .590.827 
Type forming machines. machines for preparing 

perforated record strips of. fJ.'. Lanston . . . . . . . .  500,763 
Valve. cutoff, C. S. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . .  5HO,841 
Ventilator. See Awning ventilator. Car ventila-

tor. 
Vise, R. A. Breu!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.820 
Voting machine booth, J. Boma . . . . . . . . . . . . . . . . . . . .  500,942 
Vulcanizing mould, C. L. Higgins . . . . . . . . . . . . . . . . . . 500,57:1 
Wagon brake. W. J. Skidmore . . . . . . . . . . . . . . . . . . . . . .  500,745 
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Wmting stand for dining tables, J. P. Keating . . . .  500,579 
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d . . . . . . . . . . . . . . . . . . . . . . .  590.945 

Watch. stem winding and setting, W. E. Porter . .  500,856 
Water closet tank. B. Crowell . . . . . . . . . . . . . . . . . . . . . . .  590,944 
Water motor, C. M. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,76'2 
Water su
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lator. J. E. Crawley . . . . . . . . . . . . .  500.641 

�:����'oo
t
f 
b
gl'tth' !nl::,'!.

n
k�iig: ;';':rii';; 'A.: 'L:Keii: 090,606 

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,842 
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Weed cutter. E. V. Stine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,6:14 
Welsbach or other light. G. S. & W. E. Barrows . .  590,815 Welt seam trimming machine. French & Meyer . .  500.h31 
Wheel. See Sprocket wheel. 
Wheel attachment. A. N. Cross . . . . . . . . . . . . . . . . . . . . .  590,734 
Windlass. F. H. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,H40 
Windmill. J. P. �'. Flaig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.75'> 
\-Vindow cleaning chair or platform. T. Welch . . . .  500,924 
Window screen, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5oo,68H 
Wire machine. barb. C. F. Hintze . . . . . . . . . . . . . . . . . .  500,689 
Wire stretcher. W. H. Gratford . . . . . . . . . . . . . . . . . . . . .  500,885 
Wire weaving machine pull out. G. H. Sbella-

berger. . .  . .  . .  . . . . . . . .  . . . .  . . . .  . .  . . .  . .  . . . . .  . . . .  . . . . . . .  500.937 Wood sanding and polishlng machine. D.J.Latti-
more... . . . .  . . .  . . . .  . . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  590.665 

Wool drying apparatus, J. McCreath .. . . . . . . . . . . . . .  590.901 
Work box. E. J. Johanson . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,704: Wrench. See Pipe wrench. Pipe or rod wrench. 

Tapping wrench. 
Wrench. J. W . .  Linn . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  5.'JO.619 

DESIGNS. 
Air blast wing, E. fJ.'homson . . . . . . . . . . . . . . . . . . . . . . . . . .  27,693 R:f;:r S'i��"e��.��
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Brush holder. tooth, A. A. Waite . . . . . . . . . . . . . . . . . . . .  27.690 
Buckle body plate. A. D. �·ield . . . . . . . . . . . . . . . . . . . . . . .  27,688 
Cabinet. J. C. Deal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,709 
Chandelier, J. Beesley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,706 
Clothes line link. M. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.699 
�'lushing tank, J. D. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . .  27.696 
Game board. Klauber & Matz . . . . . . . . . . . . . . . . . . . . . . .  27,708 
Glass or lens. J. Mark . . . . . . . . . . . . . . .. . . . . . . . . . . .  27,VOl, 27,702 
Glass or light. J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  27,704, 27,705 
Indicator board. F. J. Schloer . . . . . . . . . . . . . . . . . . . . . . . .  27,707 
Lace heading, J. A. Filer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,710 
Lens. J. Jacobs .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,70'> 
Pump casin�. J. W. Brown. Jr . . . . . . . . . . . . . . . . . . . . . . .  27,698 
Sad iron top plate • .  T. W. Conchar . . . . . . . . . . . . . . . . . . . .  27,700 
Sash holder. J. E. Minott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,695 
Spike. J. '1'. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.691 
Vehicle dash. H. H. Eames. . .  . .  . . . . . . . . . . . . . . . . . . . . .  27,6'92 
Water meter case. G. B. Bassett . . . . . . . . . . . • . . . . . . . . .  27,697 
Woven fabric, H. M. Bryce . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,711 

TRADE MARKS. 
Bitters. N. Dexter & Brothers .. . . . . . . . . . . . . . . . . . . . . .  30.583 
Compound for female diseases. B. N ahm . . . . . . . . . . .  an,58H 
Emulsion of cod liver oil with hypophosphites 

lime and soda and �uaical. C; H. Whitman . . . . .  30,&85 
Medicinal plasters. N. C. Becker . . . . . . . . . . . . . . . . . . . . .  30,595 
Medicinal plasters. J. W. Campion & Company . . . .  30,500 
.Medicinal preparation. antiMeptic. H. S. Clark . . . . .  30,597 
Ointments. T. J. 'rurner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.594 
Pel18. Reed. D. Landreth & Sons .. . . . . . . . . . . . . . . . . . . . .  30,582 
Piles or tablets. Herb Medicine Company . . . .  30,591, 30.592 
Powders. pastes. salves. and pills. L. Sell & Com· 

panr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,598 
Remed1es for diseases of the digestive organs. fJ.'. 

J. 'l'urner. .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . .  . . .  30,586 
Remedies for the treatment of the skin, eye. and ear. and nervous and heart troubles and fe-

male complaints. H. A. Jackson .. . . . . . . . . . . . . . . . .  30,500 
Remedy for use as a febrifuge. anodyne. and anti· 
Re��d�

t
��r�::l� ����iS�t���lMe'Yberg:: : : " : :  �:�+ 

Tonics for brain and blood. T. J. Turner . . . . . . . . . . .  30,584 

A prin lPd copy of the specification and drawin� of 
any patent in the fore�oin� list. or any patent in print 
Issued since 1863, will be furnished from th1s office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co .• 361 
Broadway. New York. Special rates will be @'ivenwhere 
a larjiite number of copies are desired at one t1me. 
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fFi��J:�hc����1�g� ���{ :thSt��'irll: ���� �:,.�� 
tnstruction8 address Munn & Co., 3b1 BroadwaY1 .New 
York_ Other foreign patenta may aIeo be ohtalnea.. 

VIVES in Seven Styles �����WH·ERE 
In 4 % x 4 %  or 4 x 5  or 5 x 7  sizes, from $5.00 to $30.00. 

18 to 36 Glass 'Plates, or 50 to 1 00 Cut Films f�d�':,.c:�r�!p�:e:.!!�:a�:egtt� 
broad dallight, without an� extr� outlay fo-..:, holders. All si�es �o simple and reliable. that any novice 
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Will carry and 
expose 

1 8  Glass Plates 
or 

50 errt Films, 
4�x 4� or any 
smaller s i z e 
desired with_  
out reloadin�. 
These can all he 
exposed in the 
Camera with­....�:::;;;"'1 out pul l ing  a 
slide or wurking 
any mechani­
cal holder de­
vice. It takes 
the I a I' II' e s t  
pictures and 
carries  the 
most of them 
inthe smallest 
Camera  con­
struction. bizc 
�%x 5 x �  out-
siue. 

Taken with the $5.00 VIVE. 

V I V E S  are 
the onl y per­
fect, compaCl, 
and universal 
ban  d Cameras 
sold. 

THE NEW No. 4 VIVE, 4 X 5, $10.00 CAMERA . 
Tbe ONLY 4 x ii CAMERA with which you can 
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Lt'!k�� n:tlJ!�a��;i��'t:Ir�r 
oblon� pictures. 

It Is the cheap est and smallest, and will take the 
largest number of pictures at one loading. 

It is absolutely universal in its application, takinJZ any 
and all kinds of picturep, instantaneous and time, or 
any outdoor or interior views. 

With the new Vive Backed Plates and Films. the use 
and wei�ht of holders can be dispensed with at will. 
They ('ost no mOre than plain oneB, as listed by aU plate 
and film makers . Vives alone secure you this II'reat 
improvement and unique advantage. 

Every instrument is fully guaranteed to do all we 
clmm. und to take as "ood pictures as samples mailed. No. 4 VIVE-Size. 5 X 5% X 9M outside. 

Before buying any other send 2·cent stamp for 1897 Art Catalogue, contalnin� sample pictures ; or 3 cents 
extra for finely embossed mounted photograph. VIVE CAMERA COMPANY HOME OFFICE, 702-1iiii La Salle St., CHICAGO. , N. Y. OFFICE. 207 Cable Bldg •• B'way. BOSTON OFFICE, 146A. Tremont St. 

mI11�llm��1 �!fi�li�3� �i;�:�:}:!§� SOlicited. Oluf Tyherg. 132 Nassau St •• New York City 

!!::��J"c�����al£�i!���J!a\� Experimental & Model Work 
ow • .  an<! advm/ree. Gardam & Son. 45-51 Rose St.,N. Y .  F" I  L M S  &. M A C H I N E S  F O R  A N I M A T E D  P H O T O G R A P H S  
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MFG. CO .• 899 Clinton Street. Milwaukee. Wis. 

WOR K- of all kinds designed and per. 
I N G I�IIIJJ)'.' fected. Secre�y guarant",a. J .C. 

Sey!, 1�1 Mad180n St., C h lcago • . 

EXPERIMENTAL W ORK AND M ODELS �pecial machineryJ. tools and dies. Secrecy guaranteed. H. ROBINSON & ClI., 206 Center Street. New York City 

MODEL AND EXPERIMENTAL W ORK 
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W O O D W O R K E R S 

� 
Chisels. Gouges. Turnin" Tools. 

B U C K  BR. a s .  Carving Tool.� Pattern .Mak�rs 
CAS T ' . Gou"es. IF' "end tor PrWl Ltst. - STEEL 

BUCK BROS., Millbury, Mass. 

How to Build 

STRONG CASTINGS. QUICI<DELlV£RY. 
PATTERN WORK TO ORDER. 

.'\CME MALLE.ABLE IRON WORKS.BuffALO.N.V 
WE MAKE THE BICYCLE ELECTRIC LIGHT, . $3.00 
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Table Lamps for Battery. . • • Viii 

Agents Wanted. IF Send tor new Catalogue Justout. 
OHIO ELECTRIC WORKS CLEVELAND, U. S. A. 

COLD SAVED by sending for my 1897 Cata­
logue and Discounts on Architectural, 
Building

J 
Mecbanical, Electrical, Scien. 
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•TELEG RAPH Y AT HOME $ 1  .. Edil'on 'l'elegrapb Outfit. Perfect working, pn.cticai i u· 
8trument. Not a toy. EndofBed by electricians. Indudes ml i ll . key, Bounder, battery, ma.teria.1, completecoune of lr'�son! ' ! ! for self tnBtruction and directionB for operating. Any bo1 or girl can leal'D. it. Complete outAt, prepaid, '1.15. 

Money back If diBBatiBfied. CRESCENT ELECTRICAL CO., Dept . .. 0 "  CHICAGO. 

MODERN PHOTOGRAVURE METH-
ods.-By Horace \Vtlmer. An interesttnll description of 
the prolJess of makin� phnt Ojlravure plates for illustra­
tions. Contained in SCIENTIFIC AMERICAN SUPPLE. 
MENT. No. 1 007. Price 10 cents. '1'0 be bad at tbls 
office and from all newsdealers. 

a Home�"--·� 
Those Intendin� to build will tind the very best practical sug­

gestions and examples of Modern Architecture in the handsomest 
Architectural lfagazine ever published 

"The Scientific American 
Building Edition." 

Each number is illustrated with a Colored plate and numerous 
handsome eniZravin�s made d·irect from photograph8 of buildings, 
together with interior views, tloor plans, description, cost, locatjon, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools. public buildings, stables. carri8¥e houses, etc. 

All who contemplate buildine', or improvlnJZ' homes or structures 
of any kind, have in this handsome work an alm08t endless series of 

the latest and best examples from which to make selectiOns, thus saving time and money. 
PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 A YEAR. S'NCLE COPIES 25 CENTS. 

Semi-Annu al Bound Volumes, S2.00 each. Yearly Bound Volumes, S3.60 each. 
FO� �l� B.t �1l.n�w.8 ��t- MUNN & GO., Publishers, 36 1 Broadway, New York 
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