
DYNAMOS 
FOR LIGHTING AND PLATING 

12 Lil':bt. $30.00 
20 .. 50.00 
50 8000 
70 95.00 
100 135.00 
200 250.UO 

MOTOR. 
14 h.p., $2l:"J);PN��.j.h& '��'.,2b. P.' VAl 
61 and 63 N. A.bland Ave. CHICAGO. ILL. 

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

r['he difference in cost is little. We Jluarantee 
our apparatus and guarantee our eustomers 

agamst loss by patent suits. Om' guaran· 
tpe and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
250·254 South Clintnn St .. Chicago. 

Largest Manufacturers of T elephones 
exclus'ively in the United States. 

Cbt CyPtWrittr €X(bangt 
1� Barclay St .• 

NEW YORK 
166 Adams St., 

CHICAGO 
38 Court Square, 

BOSTON 
818 Wyandotte St., 

KANSAS CITY. MO. 
We will ssve you from 
10 to 50% on 1'ypewri· 
ters of all makes. 
pr SendforCatalogue 

TYPEWRITERS 
HALF PRICE 

We will sell you any typewriter 
made for one half regulur IJricel 
many for one quarter. Every rna
chiue guarantee(t in perfect order. 
TYPEWRITERS SOLD, REN'fEIJ, EX. 
CHA.NGED. Sent anywhere with priv
ilege of examination. Send for ill
ustrated ca talogue. 

National Typewriter Exchange, ��i��';!;_ 

Geography Becomes 
eXDelrieltlce i f  the children see, vivid 0 n the screen. 

the scenes described in the text 
book. One good life sized view of 
a Bushman in war costume will 
fix the facts about Australia more 
firmly in their heads than any 
amount of descriptIOn. 

A Stereopticon is not very dear, 
and we rent at vpry low rates all 
ima2inable kinds of slides. Hire 
lists free. 

RILEY BROTHERS, 
Bradford, Eng. 16 & 18 Beekman St., NEW YORK 

The Largest Stereopticon Outfitters in the World. 

BRANCHES-BoSTON: 36 Bromfield St. CHICAGO: 69 
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A D ESIRABLE HOLIDAY GIFT. 

DRAPER'S • •  

Recording Thermometer 
Standardized and Warranted. 

Gives a correct and contmuous record 
in ink on a week\y chart. 
P- Write for particular •• 

THE DRAPER MFG. CO. 
1�2 Front Street, New York. 

A.w.I'IBER 
Manufactory Establisbed 1761. 

LEAD PENCILS, COLORt<JD PENCILS. �LATE 
PENCILS, WRITING SLATES. STEEL PENS. GOLD 
PENS, INKS. PEN('IL CASES IN SILVER AND IN 
GOLD, STA'I'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Manufactory Established 1761. 
IT COSTS NOTHINC TO TRY! 

All steam users can save time 
money and trouble witb the 

simplest, safest and most 
���:�;��riI�YN�Z

exist-
STEAltI TRAP 

Guaranteed never to 
wear out. Look at the 
cut and see how it's 
done! Pay me what 
you save in coal for 

one year ami I'll furnifl.h the trap free. I:T See mus. 
notice Sci. Am. July 13, IBm'. Sole AmerlCan Mfr. 
Wm. S. Haines, S 136 S. 4th 8t., Phila., Pa. 

$10 TEN DOLLARS $10, 
COMPLETE TELEPHONE OUTFIT 

Comprising 2 Instruments, 4, Cells of Battery, 
l�[e

e��.
Of

Il�:i�id,:rOer s��;�se ���lv��
S
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fect satisfaction. Send for Cutalof11.l!f. Double 
Pole Watch Case Receiver. 45c. U. S. TELE. 
PHONE MFG. Co., 185 Franklin St., Boston,Mass. 

HAWKINS' NEW CATECHISM OF ELECTRICITY 
A PRACTICAL TREATISE 

("'::-�-':..\�."'�"" 7�-_·.�� 

--------� 
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pages 300 ill ustrations, bound 
lD leather, pocketbook form. 
gold titles and pdjZ'es. Strict
ly "Up-to-Date." Postpaid, 
!2.00. THEO. AUDEL & CO .. 
63 Fifth Avenue, New York, 

THE "INDUSTRIAL" 
OXY.HYDROGEN COMPOUND JET. 
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very powerful and white lbzht. 
Write to Keller, McMillan & 
Mantz Ma keN- and Patentees 
Q.f Hi"h Grade "Industrial" 
�tereopticons, Magic Lan
terns, and Accessories of ev
ery description UI'OO for Lantern l"IojeetiOll. 12li & 12' W.wtb St., 

I ,ieutifi, �tUeti,a •• (DECEMBER 18, 1897. 
Mining machine, C. O. Palmer ...................... 594,897 
Mining machine cutter bit fastening, C. O. Palmer 594,896 
Mining machine cutter bit holder, C. O. Palmer .. 5U4,89CJ 

tl��r!. ���
h
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u
IY:b�n?OJ.��mer ................ 594,00.1 

Motor. See Water motor. 
Motors. plant for operating. M. W. Quick .......... 595.206 
Musical instruments, pneumatic motor for, '1\ P. 

Brown ................. ............................ 594,961 
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Nitrites. making, A. Knop ......................... , .. 595,178 
Nozzle and valve therefor, discharge, C. E. Doo-

little ................................................ 595.014 
Nursery. portable. E. S. Amrock .................... 595.2:15 
Nut lock. T. W. Calvert .............................. 5\J4.354 
��� \g��,. \vH
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Nut lock. J. '1' .. lfcMurtry............ . ............ 595.19:1 
Nut lock. W. E. Smith ................................ 595.215 Nut lock. E. J. Sweeney .............................. 59�.�18 
Oil from cotton seed, etc., Roller press for ex-

tracting. P. Lelardoux ........................... 595,022 
Pail, milkIn�, T. J. Pearson .......................... 595,(X)} 
Paper. safety. J. C. yetter ........................... 595.281 
Parasol handle and socket. E. A. Stauffer .......... 595.218 
Farer and slicer, potato, A. G. Dehlin .............. 594,03fi 
Piano, R. S. Bowen ................................... 595,037 
Picker. See fruit picker. 
Pinking machine. T. P. Colby ....................... 595.278 
Pipes or tubes, etc., means for burnishing or pol-

ishing interiors of. W. D. Forsyth .............. 595.159 
Plant-er. J. G. & J. G. Mahon ... ..................... 595.187 
Planter, corn, Jones & Towle ........................ 595, 177 
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Plunger elevator. G. H. Reynolds ................... 595,280 
Pocketbook fastening device. H. Heller ........... 595.100 
Pole or thill coupling. C. l\L Hoffman ............... 595.019 
PolYfo;rons, device for laying out regular, J. J. 

�'oss . . . . . . . . . . .. .. . . . . .. . . . .. . . .. . . .. . . . . . .. .. .. . ... 595.055 
�g��i1t��

e
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Powder thawer, T. R .  Newman ........... .......... 595,195 
Power. See Pumping power. 
Power transmitter for use upon carriages, etc., C. 

P. Elieson .......................................... 595.051 
Preserving perishable articles, device for, J. S. 

Johnson ............................ .......... .... 595.174 
Press. See Seal press. 
Pressing and smoothing device, M. Mercy ......... 594,887 
Pressure indicating and recording gage, F. A. 

Jones ........................... ................... 594.881 
Printing machine. W. Scott .......................... 594.900 
Printing upon textile fabrics, machine for, R. 

Wallwork .......................................... 595.225 
Prism light. F. C. Soper .............................. 595.271 
Prism light canopy. protected. L. H.  Jordan ...... 595.266 
Prism light canopy support-,J. M. Ewen ....... " ... 595,265 
Prism light, figured, J. M. Ewen " .................. 595,264 
Prism light mould. o. H. Rasquin .................. 595.258 
Prism light mould. K. Booth ................... .... 595.262 
Prism light mOUld. W. S. MacHarg .... . . .... .. .. 595.267 
Prism light mould. F. C. Soper ...................... 595.274 
Prism light. ornamental. �'. C. Soper ............ ... 595.2;0 
Prism lights, framing, W. H. Winslow"" ......... 595,276. 
Prism plate. W. H. Winslow ................ 595.275. 595.277 
Prism, ventilated, F. C. So

t
er ....................... 595,2.2 
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Pump relief valve, force, W. Wascher ............. 5g5,OOti 
Pumps, device for operating series of, M. W. 

Quick.. . . .. . . . .. . . .. . . . .. . .. . . .. . . . . .. . . .. .. . .. . ... 595.205 
Pu

rr"V��fin:��u:��.� .. ���.����.��: .. �:�����
i
.�
, 
.. �: 595,027 

Pumping machinery. E. E . •  lohnson ................ 595,175 
���r��l1.
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!tack. See Coat and hat rack. 
Rail, automatic continuous, J. S. Malin ............ &95,248 
Railway brake. J. Bray................... . . ..... 595.013 
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Railway rail jOint. T. C. Gray .. ........ ............. 59,<;, 163 
Railway switch operating device, C. W. Squires .. 595,0I:C3 
Ranj(e or stove. L. Tait .................... .. ...... 594.974 
����'l,�cf�;'h:ei �er::l�
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Recorder. See Time recorder. 
Refrij(erator door. A. J. McArthur ................. 595.128 
Register. See Signature register. 
ReguJator. See Fluid pressure regulator. 
Ribbon holder. W. Graham .......................... 59.,.059 
Roof. W. J. Woods ................................... 5!l5.010 
Roosting device for fowls. F. D. Dimock .......... 595,121 
Rotary piston enj(ine. L. H. Wattles ............... 595.22. 
Rotary steam engine, reversible, G. E. Woodard. 594,924 
Rubber tubing. manufacture of. B. G. Work ...... 595.088 
Rug making machine, O. Rice ........ ..... ....... 595,11;) 
Running gear, W. DI Widders ...................... 595,087 
Sack mending and cleaning apparatus, J. H. 

Orfeur .............................................. 5\J4,963 
Saddle. H. A. Perry .................................. 595.111 
Sash bars, machine for jointing window, T. E. &; 

C. T. Rich......................... ................ 595.077 
Sashes, etc., means for securing glass in window, 

W. J. Bebb ........................................ 5�5.136 
Saw guide. T. A.· Halcomb ........................... 595.062 
Saw teeth, machine for side dressing, R. Jones ... 595,065 
Sawing machine, G. E. Pooler ....................... 595,002 
Scaffolding. F. M. Herbst ............................ 595.064 
Scale. H. Paddock .................................... 595.200 
Screen. See Light and ventilation screen. 
Seal lock. A. W. Coffin ................................ 595.093 
Seal press. E. J. Brooks .............................. 595.282 
Seam turninl': tool. metal. D. B. Hartman .......... 595.170 
Seat post and handle bar fastener. O. Kraus ...... 59�,179 
Secondary battery. R. Ashl ey .... , .................. 590.132 
Seesaw, G. H. Carlson ....... ......................... 594.356 
Separator. Hurt & Whistler .... · ..................... 594,953 
Sewage or like precipitating and filtering tank, 

Bennett & Beresford ........................... . 594,8.7 
Sewing machine, E. D. Weyburn ................... 595,229 
Sewing machine, multiple buttonhole, H. E. 
Sew¥n
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��cliine p'laiing devic'e; iI·.· B'.' Ayres::.' .':: �;lJ..l 
Sheart-i. See Iron shears. 
Sheet metal can. F. Westerbeck (reissue)......... 11.641 
Shoe horn. J. L. Nylander ........................... 594.894 
Shoe linings, machine for removing gore pieces 

from. F. W. Lynn . ............................... 594.957 
Signal. See Automatic signal. 
SIg-nature register and machine index, M. C. 

Neuner ............................................. 595. 129 
SIlkworms, obtaining useful products from, A. 

Millar .............................................. 594.888 
Siphon head, G. Morency ............................ 595.02\1 
Siphon head. A. POsj(ay .............................. 595.112 
Skirt. cycHnl':. H. E. Ezekiel.. ....................... 594.864 
Sled. hand. P. K. Albright ........................... 594.925 
Smoke conductor, J. Pilaud ......................... 594.965 
Smoothing iron. G. Poll .............................. 595.075 
Snow melting machine. A. P. Smith ............... 595.072 
t�; Jl�'h�Ii\"i���n���
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Soap frame. H. D. Morgan ....................... ... 594.889 
Solder block. F. M. Bennett ......................... 595.001 
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Sound reproducing machine, A. C. Ferguson ..... 595,053 
Spoke washers, machine for making and apply-

inl':. A. Levedlihl.. ................................ 595.108 
Spoke washers, machine for making and _apply-
S Po��� w.nx��r��:. �.���.��: .�:. ��������:: : : :: : :: g�;� 
Spring. See Door sprin�. 
�g��r�a�d ����r:Coitib·iiied:D:·8:Hewiii:::::::: iift;f#l 
St»mp. hand. M. Tinker .............................. 595.005 
Sta
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Stand. See Display stand. 
Starch, manufacture of merchantable, C. A. Gor-

don ................................................. 595,058 
Station indicator. Black & Gregory ................. 595,136 
Steam boiler, R. C. Carpenter ....................... 595.042 
Steam boiler. J. A. Palmer.. .... .. .. .. .. .. .. .. ... .. 595.071 
Steam, closed continuous system for generating. 
Ste�ni r..���\tG·"cliase:.:: ::::::::: :: ::: :::::::::::: g§Ng� 
Steam trap. H. Lucas ................................ 594.885 
Stirrup, H. Ande rsOn ................................ 594,!f26 
Stirrup. W.H. Wilson ............. " ................ 595,232 
���������re":��.
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Storage battery. J. D. Rively ......... .............. 595,208 
Stove. oil. W. H. Wilder ......... ................... 1>95,231 
��i1�g�PE§��I��ct��a::itc�.

ris;�I:riiial
.Bwitch� .. 51)5,118 

Switch operating device, S. B. Norris ........... � .. 595,197 
Tat Ie. See Extension table. Ironing table. 
Table and desk. combination. H. Baum ........... 595.284 
Tack driving machine, T. C. Robim;on ............. 594,005 
Takeup mechanism, Hutchins & Thompson. 

595.103. 595.104 
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Telephone circuit, G. K. '1'hompson ................ 5.%.CMl4-
11elephonic selective Signaling, J. A. Barrett ...... 594.!lm 
Testmg plug. J. P. Mern ............................. 590.lH9 
Thill coupling. J. C. Dale ............................ 5110.048 Ticket. railway. W. F. White ..................... .. 594.976 
Tile corners, means for indenting, W. S. Mac-

Harg ...... .......................................... 595,268 
(Uontinued on page 899) 

No DIRT. No SMOKE. No NOISE. No LICENSE. ABSOLUTEL Y SAFE. 

P�nnsylvania Iron Works £ompany 
BUILDERS OF THE 

"OLOBE" IAS. ___ __ 
• • •  AND • • •  

IASOLINE ENOINES 
FOR STATIONARY AND 

MARINE SERVICE 
Launch with 3 H. P. 1897 Model" Globe)l Gas �ngine, property 

of Mr. Frederick C. Beach., Stratford, t:onn. or Ca talogues and Prices on applicaiilm. 

Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 

SO S IMPLE A CHILD CAN USE THEM 

SUNART 
MAGAZINE CAME RA. 

¥oldi,,1I' Cameras. 

ta
l 
��

i
� &t r��:Ar::!t iJu�lg:. �� l% picture. $5. 

or Send 2 cent stamp for 
[llustrated Catalogue. 

BOYS '
''FUN WITH ELECTRICITY" 
is just what you want. Ever boy • should have it. lllus. Book, 5x � tn., 
and Full Out.1i1 for 60 amu�ing a�Ul in

structive experiments. No acids, no danjii{er Complete, 
postpaid, 6t}c. Illu8. circular� oj aamc-s and amusements 
!ree. THOS. S. ST. JOHN, 407 West 51st St .. NEW YORK. 

GAS ��Q GASOLINE ENGINES 
WATER MOTORS 

BACKU� WATE.R MoTOR CO. NE.WARK N J. US A 

50 YEARS' 
EXPERIENCE 

A handsomely illustrated weekly. Largest cir
culation of any scientific journal. '1'erms, '3 a 
year; four months,:t.1. Sold by all newsdealers. 

MUNN & CO.361 BrOadWay, New York 
Branch Office. b'25 F St., Washington. D. C. 

EACLE 
Graphophone 

$10 A Perfect 
Talking 

Machine. 

Agents and Wanted in All Localities. 
HAWTHORNE &. SHEBLE, 

606 Chestnut Street, Philadelphia, Pa. 
GENERAL SALES AGENTS. 

ZT'B C>:N' T�E 
The "Which Wa�" Pocket Level 
tells in a second which direction 
work is "out." Accurately Jrround lens. 
�:;l�� P��1
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One Dollar. 
E. G. SMITH, Columbia, Pa. 

NOW IS THE TIME TO SUBSCRIBE 
-FOR THE-

ESTABLISHED 1845. 

The most popular Scientific Paper in the World 

The SCIENTIFIC AMERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the de
velopment of the sciences, arts and manu
factures. Each issue is embellished with 
numerous illustrations showing great engi

neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography , the latest addi
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 

SCIENTIFIC AMERICAN as their constant 
friend and companion than to any other 

N. Y. CAMERA EXCHANGE. one cause. 

50% Saved on all makes of Cameras 

cArl�tiix �'!rtNfi\l 
;"I:::::::::J==-��e,:'�ta�e"ci 
itT Send for illus. catalo�ue 
of X Ray Supplies. 

17 Bromfield St., Bo sto n, Mass. 

R SUN BREATHE 
'fhermal Bath Cabinet 
t.o take steam 'rurkish 
at home. Opens up tbe 
e (�����;� d��s�fRh��� . dts:eases, Neu� 

Gives youth, 
interesting 

," sent free. 
Salary and 

• Pronounced, by all who use it. the best 
"' :F-.A..pEFL Cx...X:F-- -- In the market. Made by 
" · .c THE UTILITY PAPER CLIP COMPANY, 

00,- DETROIT, MICH 
� For sale by all stationers and office supply , dealers. Send for .ample box of 100, 25 cts. '" by mail. + Mltraleuse GaA Burners.. Invented. 
, Aut-r. '97 (on new principle-uMan-
. . . tels" su

.

perceded). lndestroctible
r . '':.� . economic, handsome, 11.50. I s�l 

, . consumers express prepaid, till 
local agent appointed. 
A. G. MOREY LnGt'BRIrl'tIlI. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi
cials, merchants, farmers, teachers, law
yers, physicians, clergymen-people in 
every walk and profession in life, will de
rive satisfaction and benefit from a regular 

reading of the SCIENTIFIC AMERICAN. 
As an instructor for the young it is of 

peculiar advantage. Try it.-Subscribe 

for yourself-it will bring you valuable 
ideas; subscribe for your sons-it will 
make them manly and self· reliant ; sub
scribe for your workmen-it will please 

and assist their labor; subscribe for your 
friends-it will be likely to give them a 
practical lift in life 

A yearly subscription to the ScientifiC 
American is a most acceptable gift to a son, 
employee or a friend. 

NEW VOLUME COMMENCES JANUARY 1ST. 

SUBSCRIPTION PRICE, 

$3.00 a year, or $1.50 for six months. 

IItW" Send your address for a f1'ee spe
cimen copy. 

MUNN &; CO., PUBLISHERS, 

361 BRO,.OWAY, NEW YORK. 

APPARATUS for Production and Manipulation of Light. Acetylene Gas 
Generators, Electric Ligbt Stereopticons and Animated Pic· 
ture Machines, etc. I1r ('atawgufR Free. 
J. B. COLT & CO.1A� �J�aTI�'sr�;:�\'c��;' �r

rk. 
131 Post Street. San Francisco, Cal. ..Acetylene Houtile Lighting ShOW RoOIWl. Broadway and 310h Street, New York. 

© 1897 SCIENTIFIC AMERICAN. INC. 
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