
Kindly write queries on sepaISte sheets when writing 
abou t other matters, such as patents. subscriptions, 
books. etc. This will facilitate answering yonr qnes­
tions. Be snre and give full name and address on every 

sheet. 
Full hints to correspondents were printed at the head 

of this column in the issne of March 13th or will be 
sent by mail on reqnest. 

' 

(12096) H. E. asks: We have cast 
life·size statues in Keene cement. and wish to 
treat same with paint or gilt. Our experience 
is that the sweating of the cement will loosen 
the paint within a short time and same will 
fall off. Can you advise us how to prevent it. 
or how long it will take to season the Keene 
cement statues so that·· the paint will remain 
on same? A. Cement may be painted with any 
kind of paint without "sweating" it off. if the 
condition is right. The older the cement is. 
the better: it should be a year old before 
painting. lIut may be less. Paint the �ement 
first with water glass (silicate of soda and 
potash dissolved in water). after two coats of 
which. if the surface is thoroughly washed, it 
will begin to hl,lve a glassy appearance. and 
one more coat should render it quite im­
permeable. so that it will take any kind of· 
paint or enamel. 

(12097) L E. D. asks: Will you kind-
Iy let me know what are the principal objec­
tions for railroads not using steel ties. .arid 
if there is a railroad in Mexico using them. 
and how rails are fastened to the ties? If 
you have a COpy of the SCIENTIFIC AMERICAN 
that will let me know please forward at once. 
A. The reason for the comparatively small 
use of metal railroad ties in this country is 
apparently that in tests made by several of 
the leading railways over a period of ten years 
or more prior to 1 890. the results unanimously 
showed that the increase in life and wearing 
qualities of metal ties was not sufficient to 
compensate for their higher cost. We are 
satisfied that a repetition of these tests would 
reverse this decision. taking into consideration 
the increasing scarcity of suitable timber. im­
proved method of manufacture of steel ties. 
and especially the great improvement in road­
bed conditions on American railways in re­
cen t years. The previous fllilure of metal ties 
seems to have been largely due to deficient 
roadbed. In Europe. where the density of 
population is so much higher in proportion to 
the mileage of railway. and where conseque�tly 
the larger available capital for the building 
and maintenance of permanent way produced 
roadbeds with which ·our railways have only 
recently begun to compare. metal ties have 
been successfully and economically used. 
Metal ties are in use there, still in good con­
dition. which have been in continuous use for'. 
upward of twenty-five years. their longer' ·life. 
much more than compensating for their high 
first cost as compared with wood. Rails are 
attached to metal ties in a variety of ways. 
an essential feature seeming to be an elastic 
pad between rail and tie to prevent crystalliza­
tion of the latter by vibration. We can send 
you our issue. No.1. Vol. 99, describing the use 
of steel ties. and have a number of· others on 
wood preservation. which has also militated 

,against the introduction of steel ties. Pr.ice. 
10 cents each. 

Scientific American 
take. the lower figure to be on the safe side.) 
Substituting these values in the formula v = 
o V r8 we have v =142 (1.936 X 0.055)=15.05 
feet per second. and Q=109X15.05=1.640.45 
cubic feet per �econd. which the ditch is capa­
ble of discharging when rum,ling full. 

Legal Notices 

PATENTS 
INVENTORS are invited to communicate with 

Inuun & Co., 361 Broadway, �ew York. ur 
6�li F Street. \\-ashington. O. C., In regard 
to securing valid patent protection for tbeir in­
veutions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 
We undertake all Patent, Trade-.llark and 
Copyright Practice. both before the Patent 
Office and the Courts, and we have special faclli· 
ties for handlinjl Infringement and "ther suits in 
Federal and State jnrisdictions. 

A Free Opinion as to the probable patenta­
bility of un invention will be readily given to auy 
inventor furnlshing us wit.h a model or skf'tch and 
a brief description of the device ill. question. All 
commUllic�tiolls are strictly conOdential. Our 
Hand-Book on Patents will be sent free on 
requeste 

Every patent secured throngh us receives 
special notice in the Scientitic American. 

Ours is the Oldellt altency for securing patents; 
It was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St., Washington, .D. C. 

Bowling device. C. Zabel . . . . . . . . . . . . . • . . . .  924.212 Box. G. E. Hosch ........................ 914.354 Box, E. G. ,Reynolds ...................... 924.381 Box opener. J. F. SChoettes ......... ...... 924.193 Box retainer. Pine & Taft ... ......... ... 923.885 
Box seat. folding. G. E. De Vore .......... 924.148 
Brake. T. Muir ......... . . .... . .......... 923.987 
Brick and tile cutting 'table. J. S. Smith ... 924.113 
Broom. S. G. Wilson ....................... 923 918 
Broom automatic moistening device, A. E. ' 

Lotstrom ... . ....... . . . .. . . .. . . .. .. .... 924.253 
Broom hood holder. C. B. Laitner . . . • . . . . .  924.246 
BrUSh, air, P. Thompson . . . . . . . . . . . • . . . . .  923,910' 
BrUSh. bridle. H. P. McMillan ............ 924.623 Bruth machine. H. M. Schwartz .......... 924.194 Buc Ie. trace. E. L. Dodd .................. 923.821 
Buggy top cushion support. W. H. Stevens. 923 907 
Butter mold. W. S. Kennell ... ........... 923:853 

Cabinet. A. P. Hautsch .................. 923.837 
Cabinet. W. R. Wolf ..................... 924.027 
Cabinet. account bOOk. F. A. Braun ........ 923.939 
Cabinet. kitchen. R. H. Shook ...... 924 196 924 197 
Cabinet, record, L. Schmidt .......... : ... : 924,002 
Cable wheel, expanding. M. Garland ....... 924.338 
Cake turner. pan. F. Cottet .............. 924.535 
Calculating device for electrical data, etc., 

L. E. Graves .............. '.-" .. . . ... 924.058 
Calculating machine. C. H. Herzog .. . .... . 924.066 Calculating machine. A. J. Meier.... 924256 Calculating machine, C. D. Ward .... ::::: �4:298 Calculator. J. M. Mason ................. . 923.981 
Calipers. J. S. Hughs ..................... 924.073 gamera. W. F. �'olmer .................... 923.827 
C:::�:�, Gco�in;d

ur���tt�� · �i:.·d . ii�d�r' f�� 924,147 
photographic •. J. A. Meiser ............ 924.088 

Camphene. producing. C. Glaser ........... 923.967 
Can. W. Strathmann ..................... 924 507 
CaOu

t
t:.houc, gutta percha, and the like, o� 

, . 
ming pure. H. Scholz ................ 924.584 

CaoutChouc, preparation of, A. Tixier ..... 924.117 
Car construction. E. G. Budd . . . . . • . . . . . . . .  923.811 
Car 

E 
co�roller operating handle,. electric, 

Car d�or: lO��W�glisIi .:: :: :: ::: :: :: :: :: :: 
924.463 

Car door lock. railway and other. O. 
923.961 

SchaUer .............................. . 
�ar door securing device, F. J. Gilroy ... . 

Car grain door. J. Henry .......... 924.064. 
Car 

L�tl�e
���� .. �(l.�i������� .. ��. ���' .. �: • •  �: 

Car, railway postal, P. Kennedy ........... . 
Car seat turning mechanism, If'. H. Henry .. 
Car step, extension, U. E. Crofut, J"r . • • • . • •  
Car, street, C. O. Birney .................. . 

924.502 
924.160 
924.065 
924.481 
924.165 
924.458 
924.537 
924.420 

Car vestibule diaphragm, curtain for, H. H. 
Schroyer ..... . . .. . . .. . . .... . . . . . . ..... 924,004 

Car wheel and manufacture, G. H. Bryant .. 924,314 
Cars. safety vent for tank. W. E. Sharp .... 924 587 

. Carbureter, A. C. Stewart � ............... 924;200 
INVENTIONS Card punching machines, protective device 

for jacquard. J. A. Groebli . ........... 924.610 
Cards, apparatus for removing burs on 

INDEX OF 
For· which Letters Patent of the 

United States were Issued 
for the Week Ending 

worsted. W. & E. Prestwick ....... :.. 924.379 Carpet cleaning machine. J. Dudley........ 924,542 Car";;,t sweeper. F. Gaeringer . • • . . . . . . . . . .  924.342 
g:��e�:' ��ldri'!S�OI�!':�I�r?' H. Smith..... 924.008 

Cash register driving mechanism. C. F. Ket· 
tering ................................. 924.616 Catamenial sack, F. A. Frommann ......... 924,337 June 8, 1909, 

Cellar pipe and nozzle therefor. M. H. Hart . 923.835 AN 0 B A C H B BAR I N (j T HAT :0 A T B Cement worker's tool. J. T. Harrop..... . 923.834 
[See note at end of l ist abon t copies of these patent •. ] g�ntrifugal s:f.arator. J. W. Phillips.::.: 924.376 

ch�l�' !j,;" c.
e'i'i�er�rY�;;·: ::::::::::::::: �tm 

Acid, preparing pure lactic, H. Noerdlinger, 
Chair and other article of furniture, I. 

Add;;::g "'�d iisti;,g- '';'�cb'
i;';': . V:i;'�;';'t' &: . :8;';': 924.494 8�ai�";,';r.,�h';'��t: '.i: .

 V: . 
&' ·"i .

. 'Ii: 'i��k���:: ���:�� 
ar • color. G. F. Crosby . .. . .............. 924.322 ner . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.118 Cbecking and controlling machine. M. Kuhn 924 245 Adding device. J. A. Cbeape .............. 924.320 Chill mold. A. E. Harrison ................ 924'612 Adding machine. C. N. McFarland ......... 924.264 Churn. G. A. Hill ........................ 92-i461 

AdvertiSing appliance. G. Silr ......... ..... ?24.111 Chute. delivery. G. A. Hitchcock ... ........ 924.351 
Air and vacuum ·controlling device. H. K. Cigar and cigarette holder -and smoking 

& I. Z. Kriebel ......... . . . .... . . ... . 924.611 
C 

pipe. combined. J. Berg . . . . . . . . . • . . . . . .  924.418 
Air brake piston. J. E. Meek ..... . . ... . . 924.087 igar. antiseptic mouth protector. J. F. 
Air compressor and driving means there- Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  924 316 

for. M. C. Sharpneck .................. 924.280 Circu!t closer. H. C. Williamson ........ . ::: 924;123 
Air, extracting .nitrogen from, O. P. Hur- CircUlt controller, thermostatic, H. F. 

ford ..... . .. . .. . . .. . . . . .. . .. . .. .. .. ... 923.846. Rice . . .. .. .. . .. . .. .. .. .. . .. . . . .. . .. ... 924.499 
Air ship. J. M. Park .................. .. 924.495 Clamp. S. Blake ................ .......... 923.805 
Alligator wrench. S. A. Brockway ..... ..... 923.940 Clamp. G. A. Lintow . . . . . . . • . . . . . . . . . . . . . .  924 478 
Ammonh1 and tar, obtaining, H. Koppers, Clock, alarm, H. P. Arms . . . • . . . . • . . . . . . .  924:127 
Am�:�:t��n ;'�hl�i�,' ·W: . Maye; .:::::: :::: : 9��:�� 81��t. C!�:�t:' �at������s',' '0:' B:' F�S���: 923,991 
Amusement device, illUSion, -Hicks & den ............ � ................ " .... ' 924 441 

Wigan ................................ 924.068 Clock repairing device. G. F. Kelley ....... 924;470 
Animal trap, O. Kampfe ......... . . .... . , .. 924.237 Cloth opener and expander. S. Birch ....... 924 595 
Antlfrictlon washer for hhiges. etc .• E. L. Clothes drier. W. J. Hall . ................. 924'550 

Teich ... ......... .... . . ........ ....... 924.511 Cloth.es hook. S. A. Brockway .............. 923'94] 
Antlvapor gland. J. E. Lea .............. 924.618 Clothes line fastener. E. C. Burnard .... ... 924;425 

t��:l:r�g' �q' u� ... ���h'\�� i�r ... p· ... K:e·s·t·n·e ·r·.· 
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23
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• 
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856' .. Clutch. L. Bauroth ........................ 924.306 
Clutch. Van Dyke & Rowell ................ 924.404 

Autographic register. T C. McGeown . ..... 923 990' Clutch and speed regulator .. oil. H. Dotzer .. 923.956 
Automobile running gear. H. J. Hass • . . . . .  924:061' Clutch •. friction. J. E. Shear�r . . . . . . . • . . . . . .  923.900 
Automobile turn table. C. K. Elmer ........ 923.825 Clutch. friction. H. R. Stacks ............. ; 924.397 
Automobiles. gas lighting system for. E. . Clutch. mechanical. C. F. Kettering ........ 923 857 

Timmerholr ............. ............. , 924.513 Clutch mechanism. O. R. Gether ............ 92i965 
Awnings, head rod fastener for, J. E. RQb- Clutch mechanism, motor vehicle, R. H. 

inson .. . . .. . .. .. . .. .. .. . .. .. .. . . .. . . .. 923,892 Bowman ............................. . 
t!�� I��ic��:d .

��/den ................. 924.214 ��t d�!rt�ufngc. 
ap�;3J��· .. �: . �: . �

l:����: 
Bag. A. Magui ....... . ............... . . . 924.167 COCk. plug. J. G. Paterson .............. .. 
Bag. C. C. Miller ......................... 924.174 CoO'erdam. A. C. Leow .................. .. 
�!�in� l��i ���, i� �;'e��ny��Ties," C: .. E: 923,854 g��� ����t(J. W�ui�o�·ps�n. ����.a.r.r��: : : : 

Menches .............................. 924,484, Coke ovens, means for supplying air to, J. 
Bali¥f. t��;o����s

.
s 
.. ,,:���.

i�::. ��������' .. �: 924.223 COlla�sib�!lll::,�� B:' sii":�;st;'i;':::::::::::::: 

923.938 
924.332 
924.345 
924.270 
924.362 
923.877 
924.293 

(12098 ) W. L. B. writes: ,The citi- �:lln�h�::s�bS!:���: :w����r�� ·K��;.:::: m;!n 8�::''i,: 8�d
o.

h�::�r � ... �:������:::::::::::
.
: 

zenS of this city are trying to get drainage Bandage. suspensory. O. M. Morris ........ 924.367 CompOSition of matter. D. ·G. Ziegler .... :. 

924.462 
923.903' 
924.581 
924.048 
923.925 

for the lands lying west of the city. Can Bandages. forming sacks for suspensory.' J. Conerete block for cribwork and the like. 

you assist us in arriving at a solution of. the .Barr!ifi1��i ';'�cbi��s" c�t . �ii 'for "w . T 924,294 
Conc!te DbUifg�':,!'t'b�OCk""having' air' spaces: 923.975 

problem by answering the following question:1 Hardwic ..... ;.: ............ : ... : ... : 923.833 
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924.373 
How much water pe.r hour will a concrete 

Barrel. metallic. S. M. Wright .... .. . ...... 924.520 
11th appl ince. electric light. E. Collins .... 924.040 Moore .............. ................... 924.090 

ditch dispose of or carry away that is 5,330 ��n��y
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924.575 Concrete mixer and spreader. P. J. Ly-
f t 1 24 f t 'd t th t 12 f t 

924.574 back .................................. 923.868 
ee ong. ee WI e a e op. ee Battery and holder therefor. G. L. Patter- Concrete plant protector. J. H. Haley . ..... 924.549, 

wide in the bottom. and 6 feet deep? The ele- son ......................... .......... 924.573 Concrete wall construction. G. W. Vought. 924.405 
t· f th t I I f th h' h t I k . Battery box and holder. G. L. PattNson ... 924.577 Condenser. A. Pruessmall ................ 923.889 

va Ion 0 (' wa er eve 0 e Ig' es a e IS Battery box terminal connection. G. L. Pat- Convertible seat and bed. C. F. Percival. .. 924.37{ 
16 feet above the one to be drained into. A_ terson ................................ 924.576 Conveyer. J. AShford .................... 924.303 

. The quantity of water discharged by such a ditch' Bearing. ball. J. C. Dewell ................ 924.440 Conveying apparatus. T. S. Miller. re- ' 
Bearing. roller. C. I. Shirley .............. 924.387' issue .  . . .. . . .. . . . .. .. . . .. .. ... .. ...... 12.969 

as yOU describe is figured by the formula Bed. W. Shannon . . . . . . . . . . . . . . . . . . • . . . . •  924.007 Cooker. flrelpss. P. E. Little . . . . . . . . . . . . . • 923,866 
Q = av, in which Q = quantity ·in cubic feet Bed bottom. adjustable riser for spring. H. Cooker. steam. W.G. Rusby .. . ... ... . ... 923.B9� 

A. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . .  d. 924.217 Cooking and heating utensil. C. W. Jackson. 924.]62 
per second. a = cross-sectional area of chan- Bed, child'" folding. J. A. Linn ...... ... ... 924.619 1 Cooking apparatus. O. & A. B. Olston .... 924.185 
nel. and v = velocity in feet per second. In Bed. invalid. J. Mackey . . . , .............. 924.083 COOking utensil. E. W. Kent . . . . . . . . . . . . . • 924.471 

Bedstead attachmf"nt, invalid. J. JobnRoll . •  924,075 Copper from a solution of a �a1t of copper. 
12 ft X 6 ft. Bell. electric.W. J. Murruy .............. 924.180 obtaining pure metallic. L. Jumau ..... 924,(111 

your case a = 12 feet X 6 feet + ___ �___ Belt. elastic. W. Dalton ................... 924.324 CoPper. obtaining pure. L. Jumau ........ 924.076 
2 Belt fastener • .  P. & J. McHale . .. . . . ...... 924.490 Corn gathering machine. J. BOda .......... 923.806 

. Belt guide and thrower. J. A. Larson . ..... 923.979 Cornet valve. C. G. Conn ................... 923.812 
= 109 square feet :. Q = 109v. The velocity Belt shifter. T. J. McVey ................ · 924.624 Cotton chopper. T. J. Smith ..... .. 924;286. 924.287 

is figured by the formula v = cvrs, in which :���gIJ!cf';r.
HG. A:�mii-ol���:::::::::::::: ��!:��� Cott���toP��� .���t.i�.

a
.
t�: . . a.t�����:�: 

.

.. �':.�: 924.288 
c is the coefficient of friction between the I Bicycle. I. Di Fabio . . . . . . . . . . . . . . • . . . . . . .  924.438 Cotton picking machine. H. I. McConuell ... 924.18" 
water and the mater'al of the channel (which Bicycle seat attachment. A .  W. I!uck .. ... 924.541 Cotton tramper. W. S. LI!Idell ........... 924.363 

. I . _ BIcycle spokes, machme for makmg rein- Coupling. See Hose couplmg. 
has to be determmed by experIment). r = the forced. E. L. Robergel. ................ 924.582 -Coupling. E. E. Gold . . . . . . . . . . . . . . . . . • . . .  924.161 
mean hydraulic depth or radius. and s = the �l:;r';f:ls�t�:�u?act���ks�f� A: 'A�t;��:::::: :�!:�11 g���ll�t �: E�eM'�I� :::::::::::::::::::::: ��::�� 
slope. or the sine. of the angle of· the slope. Binder. check stub. J. A. Mudd . . .. ... ... 924.263 Crate. folding. W. Mable . . . . . . . . ... . ..... . 924.082 
In your case s = 16 feet (the difference be- B!nder. loose leaf. C. R. Nelson . • . . . . . . . .  924.099 Cross tie and rail fastening. metallic. W. J. 

d d
·· ·h f Bmder. loose sheet pressure. J. W. Meaker . Stoop ... .... . ..... . .. . . ... . . . . . . . . . . .. 924.399 

tween the levels of entry an , I�C arge 0 the Jr. .. ................................. 924.170 Cross tie. insulated metallic. W. J. Stoop'.: 924.400 
ditch) +- 5.330 feet (the length' of the ditch) Bit brace. W. P. Johnson ................. 923.848 Cross. tie. metallic. Dickey & Hoag ... .. . . .. 9!l3.820 

= 0.00303 nearly. and VS = 0.055048; r. the �1��:'s,
b"p��3�ci��rnh

a
OW�W;' J.AG�ei:'i.a�:::: �a�g g������ :n':la��lv�ii�i�g '!ill�' c�'T�'i>so°':;': 924.063 

r" .. an hydraulic depth is the sectional area +- Boat releasing apparatus. C. E. Stewart .... 924.201 et al ............. . . . . . ................ 924.439 
• 

109 Boiler lIue cleaner. A. Gronvald ..... . .. ..... 924.611 Crushing mill, N. A. Helmer . . , ......... :. 924.062 

the wet perimeter. in your case ------
8.48+12+8.48 

(supposing the ditch to be running full) or 
109 

Boot tree. expansion. C. Wiener . . . . .... ... 924.023 Crushing rolls, A. E. Hogue .. . . .... . ..... 924.352 
Boots and trousers, combined, D. A. Le1Iing- Cuff and sleeve protector, elastic, W. H. 

well . .. . . . ..... . . . . . . . . . . . ...... .. . . . . 924.249 Emmert . ................ . .. ... . . ... ... 924.545 
Boring �achine, Kindleberger & Garret- Cuff blanks, etc., machine' for infolding the , 

son . ..... .... ... . . . . ... . . . .... ....... . 924.473 edges of. G. J. Dormalldy .... ......... 924.151 
Bottle. antifraud. J. A. Horne ............ 924.230 Culinary device for preparing omelet, etc .• 

Bottle blowing machine. . A. Schiller...... 923.898 H. R French ..... . . . . ... : . . . . . . . . . .. 924.336 
-- nearly. and V r = 1.936. ,0 will be about Bottle filler. S. B. GoO' ...... . . ......... . . 924.344 e ,ltivator attachment. W. N. Thorntoll. .... 924.51Q 

29 Bottle filling and capping machine. G. C.1pola. N. F. Wilshire ... . . . . . . . .. .... .... 924.025 

142, taking 11, the coefficient of roughness. as 
0.013 for fairly rough concret... (For very 
smooth concrete. higher in cement' and wen 
laid. 11 might be u" low as 0.011. in' which 
case 0 would be nearly 170. and the quantity 
of water discharged would be greater. but we 

Kirkegaard ........................... 924,�60 1 CurrycombR, brushes. etc., attachment for. . 
Bottlp. non-refillnhlp, G. B. Fletcher . . . . . . .  924,:1:13 J. S. Sourek .......................... 924.()10 
Bottle nOIl-l'pfillnhle flttacb1Df'nt, D. Wf'st- Curtain fix tnrf'. s'vin�inO'. C. F. Rnl livan .... 924,OHl 

cott . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  924.291) Curtain rOd. L. C. Lazenr , ................ 924.248 
Bottle �toppf'r. R . . P,l'fnYn, Jr .. ........ . . . 924.!i:�2 Curtain rod. {'ar ",1ndow. C. O. Birn�y . . . •  924.419 
Rottle !-'toP)lPI' lo{'l�. J. TJ. Pctf'l'S . . . . . . . . . .  924.�7!l CnHhioning rlf'vicf'. F. O. Kilgore .......... 923,858 
nottlf', vucuum inRuluted. O. A. Boehm ... 924,138 CUFlpidor, H. E. V.�{�ber . . . . . . . . . • . . . . . . . . . .  924,515 
BottleR, etc., locldng- device for, R.. C. Cuspidor and rubhish r�('pptude, com hi ned, '. 

Green .. .. ...... . ..... ..... .. .  924.347. 924.348 N. A. Pennoyer ...... .. , .. .. . ......... 923,883 

D
Cutter

N
head. J. R. ·Keene ......... : ....... 924.078 

am. . L. Hall ...• .• .................... 923.831 
Dam and building the same. D. E. Moran, 

et al . . . . • . . . . . . . . . . . . • • . . . . . . . .  . . . . • .  923 985 
Damper rE'gulator, automatic, N. C. -Locke. 924:559 
Dental appliance. B. Dysart . . . • . . . . .

.
. . . . . .  924543 

Deposit and collection receptacle, H. P. 
' 

Turner . . . . . . . . . . • . . . . . . . . . . . .  : ........ 923.912 
Desiccating apparatus. O. Paucksch ....... 924.271 
Desiccating apparatus. Mecrady & Hawes . •  924.561 
Desk af�d

seat. combined school. A. G. Cox. 923.814 
D 

ilfl 0 ing. J. Spoljar ................. 924.395 
etergent compound, A. Kayser . . . . • . . • . .  923,800 

Dichlorethylene. making. Askenasy & Mug-
Di 

.dan ................................ . .. 924.304 sh carrier. T. T. & A. D. Blake . • . . . . . .  924 133 
DisJnfictor and lamp, 'combined, B. F. Cor- ' 

i 
w n . • . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . .. 924.433 

D sk cleaner. W. H. Gay ................. 924.053 
Display apparatus. I. J. Owen ............. 924.370 
Display device. garment. W. Mehler ....... 924 171 
Display flgurps. artificial limb tor. L. Wul-

• 

kan • • . • . . • • . . • • . .  :.................... 924.521 
Display stand, necktie. W. A. Swann...... 924,291 
Displaying and cooling cabinet. vegetable. 

J. D. Rush • • • . • • . . • . • • . • . . • . . • • • • • . • .  924.500 
Distributer for pulverized sUbstances. S. W. 

Door
F��a�. L';';":': : : : ::::: :::::::::: ::::: 

924.330 
Door fastener. S. J. Saphier . . . . . . . • . . . . .

.
. ��tg�i 

Door fastener. sliding. J .. Cloos . . . • . . . . . . .  924.145 
Door frame. adjustable. M. M. Moen........ 924.176 
Door lock. G. A. Huber . . • . . . . . . . • • . . • . . . . .  924.464 
Douche or bed . pan. I. Schikorra .......... 924.383 
Draft appliance. spring. D. R. Davis ....... 923.953 
Dratt attachment and evener. W. Barto ... 924.529 
Draft gear and coupling. B. Banyay . . . • . .  924.028 
Draft mechanism. C. E. Estabrook . . . • . • . .  924.328 
Drag. road. D. C. Boyd .................... 924.311 
Dredger for pulverulent material, C. B. Nes-

bitt . . . . . . . . . . . • . . . . . . . . . . .  , . . . . . . . . .. 924 491 
Drier. F. Foster . . . . . . . . . . . . . . . . . . . . . . . .. 924:051 
Drier. J. Jude Ison ........................ 924.164 Drier. D. B. Plunkett .................... 924 272 
Drill socket. C. A. Simmons • . • . . . . . . . . . . . . .  924'388 
Drilling machines, automatic feed stop de-

' 
vice for. A. W. Wigglesworth . ........ 924,120 

Drinking glasses, sanitary mouthpiece for, 
F. E. Blenckstone .................... 924.135' 

Drum and cymbal beater. E. M. Anderson . •  924.302 Dust pan attachment. O. W. Grobe ........ 924.059 
Dye and making same. red vat. G. Eng!. .. 923.959 
Dye. azo. Jansen & Neelmeier.... 924.231. 924,232 Eccentric. adjuStable. L. Bauroth .......... 924.307 
Elastic webbing. S. Kops. reissue.......... 12.972 
Elbow pattern. adjustable. D. W. McDonald 923.875 
Electric currents. mpans for controlling the 

supply of. G. Henry .................. 923.839 
Electric. cut o�t, T. E. Murray............ 924,092 
Electric· furnace. Farn sworth & Bartell.... 924.603 
Electrical rosette. C. D. Platt ............ 923.887 
Electrically controlled lock. Armel & Le-

grand .. , .. . .. . .. .. .. . . . .. .. .. .. .. . . .. 924.126 
Electrode. cylindrical positive. E. O. 

Schneider .. .. . .. . .. . .. .. .. . .. . . .. .. . .. 924,503 
Electrodeposltlon. forming designs by. F. 

A. Walter . ........ ........ ..... .. .... 924,020 
Electrolier and reflector therefor, W. H. 

Spencer .......... ....... ; .. .. .. .. .... 924.289 
Electroller switch. C. Tomschik . . . . . • . • • . . .  924.295 
Elevator gate operating mechanism, G. H. 

Johnson ..... . .................. ....... 923.847 
Eljl)lOssing and Prtnting press. C. E.' Brooks 924.597 
Engine indicators, reducing motion for, S. 

T. Danks ............................. 923.952 
Engines, electric igniting device for revers-

. irg internal combustion. C. W. Ask- , 
I ng .. .. . .. .. .. . . .. .. .. .. .. .. . .. . .. ... 923.929 

Envelop. W. H. Mullins .................. 923.873 
Envelop. cop, F. Moss .................... 924.091 
Envelop opening machine. G .. Metske ....... 924.562 
Equalizing mechanism. C. P. Hidden ...... 924.069 
Extension table. pedestal. O. G. Franks • • . .  924.446 
Eyeglass guard. J. S. Galpski . . .......... 924.226 
Eyeglass mounts, guard plate and bearing 

pad for. W. G. Fay ................ ,. 923.826 
Eyeglass protector for base ball players, 

etc .• R. J. Hellawell .................. 924.613 
Fabric. See Knit fabric. 
Fabrics, apparatus for impregnating and ex-

tracting liquids from. H. Hey .......... 923.971 
Fan. electric. Diehl & Becker . . . . . . . . . . . • . .  924.601 
Fan. suction, W. E. & J. H. Watson ...... 923,914 
Fastener. safety. G. F. Powell ............. 924.104 
Feed and, litter carrier. H. L. Ferris . • . . . .  924.154 
Feed bag. Kovacs & Csupak ............ '. .. 923.859 
Feed crusher. J. L. Gibson ....... ......... 923.966 
FE-ed cup, J. M. Pierce .................. 924.377 

��:�in:YS�:�c�f 
f��nh",;rs�s. 

R�t::;'1�nv:' '.i: 924.141 
Croshier . ........................ ...... 924.435 

Feeding mechanism. C. von Philip ......... 924.103 
Fence post. A. W. Sptague . • . . . . . . . • . . . • . •  924.505 
Fence stretcher. wtre. J. C. Hewitt ....... 923.843 
!l"ence stretchers, grip for wire, J. C. 

Hewitt . .. . .. . .. .. .. . .. . . .. . .. . . .. .. .. 923.842 
Fertilizer distributer. O. LewiS . ............. 924.477 
Fibrous material. flexible. G. Lanzendorfer .. 923.978 
File. biU. M. Herbst .................... 923.840 
Filter. Perry & Finch .. ............ ...... 924.497 
Filter press. S. K. Behrend ............... 924.131 
Finishing machine. Hershey & Huston ..... 923.841 
Fire boat. W. I. Babcock . . • . . . . . . . . . . . . .  924.128 
Fire escape. W. P. Slattery . . . . . • . . . • • • . . .  924.283 
Fire extinguisher. A. C. Badger.......... 924.218 
Fire extinguisher bottle closure. S. L. Wott-

ring . ... .... . . . .. .. .. . .. . .. .. .... . . . .. 924.211 
Fire kindling compound and making same, 

. ' 
W. Geneslaw ........................ '924.055 

Fires in mines. extinguishing. F. T: Byers. 924.599 
Firearm, P. Mauser . . . . . • . . . . . . . . . . • . . . . .  924,169 
Firearms. llght projecting attachment for. 

H. A. Foss ............... . .......... 924.445 
Floor covering joint. J. I. Howard........ 924.355 
Flue' or tube expander. J. W. Faessler ....... 924.049 
Fluids. intimately mixing liquid and gas-

eous. P. Kestner ..................... 923.855 
Flying machine, aeroplane, A. Beriozz1. .. .. 923,936 
Folding box. C. E. Wrenshali . • . . • . . . . . . . . .  924.410 
��lal�� . ��!ir.

G:r. 
M

Spo��!�k .:::::::::::::::: �:;�U 
Folding machine. W. W. & W. L. Dixoll ... 924.149 
Food composition. Allramowski & Rosing... 924.411 
Force feed lubricator, H. W. Hancock .... 923,832 
Form for ladif"s'" waists, etc., packing, E. 

F. Simmons· ............... ........... 924.281 
Frame joint. E. G; Budd ................... 923.810 
Fruit evaporator. O. O. Lee . • . . . . . . . . . . . . .  924.476 
FoI'l feeder. A. Manuel ...... , ........... 924,483 
Furnace. F. V. Knauss ...................... 923.976 
FurnitUJ!�, take-down article of, J. M. Bor-

. ton ................................... 924.353 
Fuse - case, electric, T. E. Murray . . . • . . . . . .  924,Q93 
Game apparatus, G. H. Grounds ........... 923,830 Game apparatus, A. A. Lehr� ... � .......... 923,863 

Game apparatus. R. Carter ...... ........... 924.088 
GamagE' disposal apparatus. A. E. Dumas .. 924.152 
Garment marking device, E. Werner ....... 924,516 
Garment. unIon. W. A. Meredith . . . . • . . . .  · .. '923.982 
Gas' bnrner. G. Smith ...... . . ... .... : ... ; ... 924.390 
Gas gf"nerator, acetylene, Compton & Ra�-

sey ....... . ... . .... ; .. .. .. . .. . .. . .. ... 924.533 
Gas-making apparatus, air-h�ating device 

for. A. H; Blackburn .................. 924.033 
Gas mantle attachment, . incandescent, M. 

Herskovitz ....... . . . . .. . . .. .. .. .. . .... 924.45!l 
Gas meter. R . . L. Dezendort ... .... : ........ 924,437 
Gas producer< connections, cle·aning out aD-

paratus ·for. R. H. Miller .............. 004.564 
Gases and separation of air into commercial 

oxy�en and nitrogen, liquefaction of, G. . 

Ga�: :;�i!��us 'f�� 'jiq�;'f;'cti�;" �f: . G.' '.i: 924.1
1;!

6 
Bobrick ............................... 924.137 

Gate. A. B. Pickett ..... .. . ... , ............ 923.884 
Gate • .  S. A. D. Heston ..... . ...... , ........ 924.067 
Governor, K. Johansen ... ....... � .......... 924,234 
Governor, -explosive engine pressure, A. Win- < 

ton ........... ," .... ......... ..... .... 924.301 
Grate. R. D. Granger ..... ... ... ........... 924.346 
Grinding composition., E. B. Gallaher....... 924.604 
g;l��l�i �;�\ce�'l:' :a�:.�:. ����������:: :: ��tg� 

Gum. extraction of. P. C. D. CaRtle ......... 924.319 
Gun sight protector. W. Langstroth ........ 924,47n 
Guns, cartonche cbarge for, A. Wratzke ... 923.922 

Hair tonic. A. P.· Riggs .................... 923.999 
Hair tonic. E. Kearney .................... 924.359 
Hamp fastenpr. H. H. Deming . . . . . ......... 923.955 
Hammer, f'leC'trj<.'- powf"r. Vl. Scribnf"f ... . .  o' �24.]95 
Hammer. pneumatic. H. A. Brockway ...... 924.531 
Hand bag. L. Mprzbach.; ................... 924.112 
llurrow. F. Hosford .... .... .... ....... . .... 923.845 
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IMPROVEMENTS IN THE DE FOREST 
SYSTEM OF WIRELESS TELEPHONY. 

(Concluded from page 457.) 

Dr. De Forest has made an ingenious ap­
plication of the principle of directive 
propagation, a refinement of which has 
also been developed with great success 
in' Europe by Bellini and Tosi.* It was 
found that if slanting wires were run 
from a mast to a boom, the intensity 
of the waves emitted would be much 
greater in the direction of the plane 
of the antenna and practically zero at 
right angles to it. Accordingly, this af­
forded them an excellent method of di­
recting the waves; and if the whole ar­
rangement were revolved, any desired 
direction could be given to the wave 
fronts emitted from the antenna. Dr. 
De Forest conceived the idea of using 
this device for sending out danger sig­
nals from a lighthouse or other point, 
and change the direction of the wave by 
revolving the projecting apparatus so 
that any boat which received the sig­
nals could immediately ascertain its di: 
rection from a danger spot equipped with 
the "aerophore," as the device has been 
termed, since the apparatus was designed 
to transmit intelligible signals which dif­
fered automatically with the constantly 
changing direction of the waves as pro­
jected. A simple example will illustrate 
this. When the apparatus is arranged to 
transmit waves in a northerly direction a 
certain telegraphic or telephonic signal 
would be sent out in tbat direction, and 
only in that direction. If that message 
were received on some ship, it would fol­
low at once that the lighthouse was bear­
ing due south of the vessel. For other 
points of the compass the signals would 
be different, while a prearranged code 
would be employed where the aerophore 
was installed upon a vessel. Thus with 
the apparatus in operation on both of two 
vessels, it would be possible as soon as 
they came within range of each other to 
determine their bearing, particularly as 
the signal is first received by an auto­
matic and audible device, such as a 
buzzer. which would sound in the pilot 
house and make evident the necessity of 
picking up the telephone receiver and 
learning the exact direction of the sig­
nals. Dr. De Forest has recently been 
working on a type of aerophore where an 
arc light is revolved behind a parabolic 
mirror, with the movement interrupted 
successively at the points of the com­
pass where the signal automatically is 
sent out by wireless, indicating the di­
rection in which the wave is projected. 
In addition to these signals a micro­
phonic transmitter is connected with a set 
of bells tuned to the quarters of the 
octave which are constantly striking, one 
after the other, several times a minute. 
These bells have a varying range of pene· 
tration, so that when the observer on a 
boat can hear four bells he knows he is 
within a certain range of distance of the 
source of sound. When only three are 
heard, the distance, of course, must be 
less, and so on, so that a fair estimate 
of the distance from the danger point is 
obtaina ble. 

An improvement that makes possible 
the satisfactory working of the system 
is the adjusting of the sending mechan· 
ism of all instruments to a "common 
tune," which differs widely from that of 
the receiving part of the apparatus, so 
that when using a single antenna, it is 
possible to receive the sound whether 
the transmission apparatus is working 
or not. When a signal is received, a 
small lamp is lighted by induction or a 
buzzer is caused to sound, so that the 
operator immediately puts on his head 
telephone in order to find the where· 
abouts and name of the transmitting 
station. Aerophore signals will be 
erected at all the points of danger on the 
Great Lakes, and will be used on all the 
signal towers of the Radio-Telephone 
Company. The device has been tried on 
the steamship "Wisconsin," and has 
worked successfully over a limited range. 

* SeeSCIENTIFICA'MERICAN SUPPJ,EMENT, No. 1745, 
June 12th, 1909. page 372. 
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THE AERONAUTIC SOCIETY'S FIRST 
CURTISS AEROPLANE. 

(Concluded from page 460.) 

weighing 12% pounds, as well as a gear· 
driven oil pump, is placed at the same 
end as the carbureter, while the gear 
water pump is at the other, or rear, end. 
One of the gears of this pump is on the 
camshaft. The motor is very li!?ht and 
compact, its weight complete with pumps, 
magneto, and carbureter being 97% 
pounds. As it is claimed to be capable 
of developing as much as 30 horse-power, 
its weight without water and radiator is 
about 31,4 pounds per horse-power. The 
radiator weighs 40 pounds, and less than 
10 pounds of water is carried, so that 
the total weight of the power plant is 
under 150 pounds. It was tested by a 
10·hour run driving the propeller. 

A 61h-foot diameter, 5-foot pitch wood 
propeller is mounted upon the engine 
crankshaft. This propeller develops a 
thrust of 225 pounds when the aeroplane 
is held stationary, although 150 pounds 
is all that is needed to fly it. The blades 
are but five inches wide. The motor 
is mounted upon the rear part of the 
main planes, half way between them, the 
propeller being at the rear. The aviator 
sits on a seat at the front edge of the 
lower plane and about a foot above it, 
this seat and a foot rest being located 
upon a pair of inclined braces extending 
upward from the front wheel to the two 
special uprights at the rear, which sup· 
port the motor bed in conjunction with 
the inclined braces. Two other pairs of 
braces extend upward respectively from 
this wheel to the front edge of the upper 
plane and to the parallel downwardly­
inclined poles extending forward from 
the front edge of this plane to support 
the horizontal rudder. The tail is car· 
ried by two pairs of parallel rods ex· 
tending downward and upward from the 
rear edges of the upper and lower planes 
and meeting some 12 feet behind them. 
A square automobile·type radiator is 
placed in front of the motor; the cylin­
drical gasoline tank is located above it 
just under the upper plane, and the oil 
reservoir below. 

The cont.rol of the new aeroplane is 
practically as simple as that of an auto­
mobile. All the aviator has to do is to 
pull or push on the steering wheel, which 
is placed vertically in front of him, in 
order to steer up or down, while turning 
the wheel and inclining the body slightly 
steers the machine to the right or left. 
The vertical rudder is in reality unneces­
sary for steering, as this can be accom· 
plished simply by inclining the body and 
thus setting the balancing planes. These 
are connected by wires with a frame of 
steel tubing shaped like a bicycle handle 
bar and fitting around the shoulders of 

, the aviator, so that when he sways slight· 

I lY to one side or the other one wing tip is 
inclined upward and the other downward 
slightly. The aeroplane, in a run of 75 
feet, will attain sufficient speed-about 25 
miles an hour-to rise. 
than 40 miles an hour. 

It flies at more 
A plunger bral,e 

is fitted to the front wheel tire, to aid in 
quickly stopping it when it alights. 

Several successful trial flights were 
made at Hammondsport, N. Y., by Mr. 
Curtiss on June 4th, 5th, and 6th. The 
longest of these was about 3' miles in the 
shape of a figure 8. He has shipped the 
machine to the grounds of the Aeronau­
tic Society at Morris Park' race track, 
New York, and after making some fur­
ther practice flights, he will attempt to 
set up a record for the SCIENTIFIC A�n:R­
ICAN trophy at the society's first 1909 
flight exhibition, which will be held 
either the 19th or 26th Instant. A new 
monoplane and several new gliders will 
also be tried upon this occasion. There 
will be a wind wagon race, and contests 
for models, kites, and gliders. The so· 
ciety's new dirigible balloon will also be 
flown. 

••• 
LOS ANGELES 200-MILE CONDUIT WATER 

SUPPLY. 
(Concluded from page WO.) 

I division, as it is called, is uninhabited, 
and it was necessary to transport much 



of the machinery and all of the food sup­
plies as well as the building material 
from the desert and mountains in wag­
ons, necessitating the construction of an 
extensive mileage of roadway. 

The tunnels which have been required 
on the route are notable for their extent. 
The Coast Range of mountains is pierced 
by a tunnel, nearly 1 1  feet in diameter, 
which is nearly 27,000 feet in length-one 
of the longest in America. In this tun­
nel and its approaches, covering a dis­
tance of 11 miles, there is a fall from 
2,922 feet altitude to 1 ,520 feet. The head 
of water thus obtained will be utilized 
in an electric power plant of 93.000 horse­
power at what is known as Elizabeth 
Lake. This will be by far the largest 
power plant in connection with the pro­
ject. Another tunnel is 7,800 feet in 
length. The conduit does not extend into 
the city of Los Angeles; but its water is 
distributed to a series of reservoirs in 
San Fernando Valley. These reservoirs 
have a capacity of about 35,000 acre feet, 
a supply sufficient to serve the needs of 
the city for a period of several months 
even in the dry season. 

The development of the water power 
and its use are notable features of the 
project which is being carried' out. As 
already stated, several stations are being 
constructed upon the route at suitable 
sites. Machinery in some of them has 
been installed for operating the machin­
ery of the cement mill 'which has been 
erected for supplying this material to the 
project;  for the operation of several tram­
roads for carrying material ; and also for 
dredging a lake which is located on the 
line, the dredge being constructed espe­
cially for this purpose,. and operated en­
tirely by electric power. The current is 
also to be utilized in serving a series of 
large electric pumps, as the supply of 
water is ample not only for the city, but 
for irrigation on an extensive scale. It 
is calculated that at least 20,000 acres of 
what is at present unproductive land in 
this section of California will be re­
claimed for the planting of fruit, vege­
tables, and grain. It might be added that 
the transmission system from the gener­
ating stations to the points of distribution 
will be about 120 miles in length. In fact, 
the line is one of the longest in the world, 
and the current of 75,000 volts is the high­
.est ever attempted over such a length of 
cable. The concrete-incased pressure 
main which leads the water to the main 
power house-a gradually tapering pipe, 
so as to accelerate the torce of the water 
at the turbines-is the first of the kind 
ever put in use. Furthermore, the con­
duit which carries the water to this pres· 
sure main is the longest tunnel system in. 
use for this purpose. 

Construction was commenced on the 
eastern section, as it was realized that 
the tunneling and closed conduits would 
require so much more time than the open 
canal. The section in the Jawbone dis­
trict has been by far the most difficult to 
complete. for the rock work here com­
prised nearly nine miles and in eluded no 
less than twenty tunnels. These tunnels 
are connected lJy short redwood flumes, 
but to all intents and purposes they con­
stitute one continuous underground con­
duit. 

A reference to the headworks and the 
tunnel system makes clear the entire 
scheme. A dam, thrown across the can-
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. Harrow, ..{.I. F. Wheeless . . . . . . . . . . . . . . . . . . . .  924,517 
Bat body and making the same, Wollnpl' & 

Eiseman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 924.40H 
Hat container, lady's, F. Yonng . . . . . . . . . . . .  923,924 
Hats, means for facilitating- the circulation 

of air under, L. Morigi . . . . . . . . . . . . . . .  . 
Hay rake and cocker, W. C. TrusselL . . . .  . 
Hay rake and loader, C. Bornboldt . . . . .  - . . .  . 
Headacbe, appllance fOi' relief of, J. M. 

Biasbfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Headlight operating means, E. C. I{ing . . .  . 
Heater, F. Buehring . . . . . . . . . . . . . . . . . . . . . .  . 
Heating air or other gases, apparatus for, 

923.986 
924,297 
924,m5 

924,596 
924,557 
924,315 

W. R. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,409 
Heating and mixing plant, F. O. Blake . . . .  924, 1 32 
Heating furnnc�, continnons, H. E. Smythe. 924,OU9 
Heating medium for scieutific and similar 

&pf;tJratus, means ft'l' automaticnlly 
regulating the supply of, G. S. Edelen . 

Heating system. duplex. E. H. Gold . . . . . .  . 
Hinge. C. 11'. Anderson . . . . . . . . . . . . . . . . . . . .  . 
Hingp, gate or door, C. W. Cook . . . . . . . . . .  . 
Hing£', spring, E. Bommer . . . . . . . . . . . . . . . . . . 
Hoe and weeder, garden. J. S. WorceRtE'l· . .  . 
Hoisting and conveying appal'3tus, W. M. 

923,957 
923,968 
924,412 
924,4:10 
924.422 
924,124 

Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,899 
HoiRting or carrying mechanism for harns. 

M. S. yoder . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Horseshoe. 1\1. T. Keenan . . . . . . . . . . . . . . . . .  . 
Horse�hoe calk plate. O. F. P"terson . . . . . .  . 
HOl'seshoe calk, removable. D. A. Shaffer . .  . 
Hose coupling, R. S. MacEwan . . . . . . . . . . . .  . 
Hosiery, ma;lllfactul'e of faR hi on ed, A .  Gpt:'. 
Hub, vehicle. loV. n. Wilson . . . . .  , . . . . . . . . .  . 
Huller. See Pt"u huller. 

923.923 
924,241 
924.580 I 924.586 
924.166 
924,605 
923,919 

Hunting knife. D. H. Holman . . . . . . . . . . . . . . 924.070 
Hydrant, bose. C. C. COI·lew . . . . . . • . . . . . . . .  924,041 
Hydrocarh(Jn bUl'lwr, StampR & Singer . . . . . .  924.012 
Hydrocarhon motor. Ij�. L. Nicbols . . . . . . . . . .  924,100 
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dron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924 , 1 1 9  
Implement hUllillp. auxiliary, C. P. Paulsen. 923,994 
Intel'nnl comhufition engine, "\\7. E. StruRs. o. 924 , 1 1 0  
Inb-rnal comhustion engine, R. A. RpynoldR. 924.382 
Invalid lifter, swing, and wbeel cbair com-

bined, C. F. Moore . . . . . . . . . . . . . . . . . . . .  924.177 
Iron beater, F. L. Miller . . . . . . . . . . . . . . . . . . .  92a.9H:l 
Jacqnard mechanism. J. A. GroehIi. . . . . . . . .  924.45·l 
J�r covel', Stracban & Campbell . . . . . . . . . . . . 924,401 
Joint. See Floor covering joint. 
Joint coupllng, univPl'sal ,  11\ l'am::;(' . . . . . . . .  . 
Joint device, expanRion. F. Seiffert . . . . . . . .  . 
I{eyhole guard, n. J. Copeland . . . . . . . . . . . .  . 
I(nit fabric baving elastic seivages, H. C. 

Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I{nockdown box, A. M. Wight . . . . . . . . . . . .  . 
Label atTlxing device, bottle, S. B. GotT . . .  . 
Labeling mnchine, can, J. Barrow . . . . . . . . .  . 
Ladder, extensible, A. F. Cralle . . . . . . . . . . .  . 
Lamp, M. 1.  Coben . . . . . . . . . . . . . . . . . . . . . .  . .  
Lamp and lantern. H. E. Harbaugh . . . . . . .  . 
Lamp bl'acket. veblcle, Eblen & I{irkendall .  
Lamp bulh guard, G. L. Brisbin . . . . . . . . . .  . 
Lamp. Inverted· incandescent gas, J. W. 

Hosler . . . . . . . . . . . . .  0 • • • 0 • • • • • • • • • • • • • •  
Lamp oscillator, G. PrIntup . . . . . . . . . . . . . . .  0 
Latcb bolt dogging mecbanlsm, A. Arens . . .  . 
Lavatory, W. Bunting-. Jr . . . . . . . . . . . . . . . .  . . 
Lawn sprinkler, B. F. '\Vooding . . . . . . . . . . .  . 
Leer charg-ing appara tus. Hubbell & Morris. 
Level, automatic, J. J. Garrett . . . . . . . . . . . .  . 
Life-saving device. F. C. Bargar . . . . . . . . . .  . 
Llgbt fixture sbade, P. J. Handel . . . . . . . . .  . 
Line casting machine. J. R. Rogers. 924.000, 
Line casting machine. L. L. I{ennedy . . . . .  . 
Line bolder, C. W. Wilson . . . . . . . . . . . . . . . .  . 
Liquid heating and cooling apparatuR. A. 

924.187 
924,279 
924,32] 

924,385 
92a.920 
924.343 
924,129 
92a,815 
92-1.600 
92a.970 
924.045 
924,312 

923.972 
923.996 
924.528 
924.598 
924.519 
924,356 
924.340 
923,801 
924,457 
924.01l] 
924.24!l 
924,026 

Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.2aa 
LIquid purifying apparatuR. F. P. Smith . . . .  924.2R5 
Liquid separator, automatic. O. Zprkowitz . . 924,524 
Liquids and g-ases ('bemically active ' upon 

each other. appm'ntns for Rimultan-
eously treating. or. SteYni� . . . . . . . . . . . . . 924,592 

Lithographic presses. blanket for, F. A. 
Tessmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I.oader, R. A. Ogle . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock, R. Feola . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

924.0 1 6  
924, 1 8-1 
924.331 

EVERY DESIRABLE FEATURE IS Lock and latcb, comhination, W. T. 
FOUND IN LOCk�t��U

l
d!:Yi·::;;·. �1�';�:�� '�);(1 ' t;·�Y: · ·W< . ii," 'i< 924,421 

Crescent Wood Working Machinery LOO�:ee�. ii: 'R;l;';'�;\:�::::::::::::::::::::'- ��1:m 
Band Saws Swing Saws 
Saw Tables Disk Grinders 
Jointers Planers 
Shapers Planer and Matcber 
Borers Band Saw Blades 
Send for catalog. It's free. 

THE CRESCENT MACHINE CO. 

Loom, W. J. Gm·lick . . . . . . . . . . . . . . . . . . . . . . . 924.33D 
Loom side protector. GonIpt & Lamarrp . . . .  92-1.451 
Loom thln-plnce pI'eV('ntel', J. T. Rutledge . .  924. H 1 H  
Lubricating waRb('r. C. E. Pnlmer . . . . . . . . . .  924.20!'i 
Lubricator, J. Shpl'l'Y . . . . . . . . . . . . . . . . . . . . . .  924,58R 
Mail hag catching Rnd delivering mechan-

ism, W. C. Miller . . . . . . . . . . . . . . . . . . . . . .  923.872 
Mail hox. H. P. Dnvis . . . . . . . . . . . . . . . . . . . . .  92a.818 
MalI carrying apparatus. L. W. W",tcott . . . 924.206 
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Two Good Books for Steel Workers Man
O
�"::;f:�je, ' :r: ' W� · c',;ti;,�: : : :  � : : :  : : :  : :  : 

Match box, P. J. Wurzburger . . . . . . . . . . . . .  . 
Match box and cigar cutter, combined, W. 

924.085 
923.816 
924,522 

Hardening, "r emper­
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 

H. Webster . . . . . . . . . . . . . . . . . . . . . . . . . .  924,022 
Matcb safe, S. Wbitcomb . . . . . . . . . . . . . . . . . . . 924,407 
Measuring and weighing machine, B. P. 

Mulloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,570 
Measuring f!.pparatus, torsion, W. H. I{ener-

son , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  924,242 
Mechanical movement. W. S. Taylor, Jr . . . .  924.509 
Medicine cabinet, J. W. Hunt . . . . . . . . . 0 . . . .  924,408 
Merry·go·round. B. F. Fltcb . . . . . . . . . . . . . . . .  924,155 
Metal cutting apparatus, N. H. Davis . . . . . .  92a,954 
Metals hy the wet mt'thod. electric disRo-

ciation of, A. Levy . . . . . . . . . . . . . . . . . . . .  92�,804 
Metel' �tatement delivery apparatus. n. W. Size 6l( x9'A inchea. 288 pagea. 201 illulltra- Gallagber . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 924.158 

9:12.880 
924.229 

tion.. Price $2. 50 po.tpaid Micrometer. A. NiplRen . . . . . . . . . . . . . . . . . . .  -. 
THIS IS R practical work, treating clearly and M!lking- maChine. L. Holt . . . . . . . . . . . . . . . . .  . 

concisely modern processes for the heating, MIll and metbod for rolling tuheR. M_ F. 
anneali!lg. forging, wel?in�, hardening and Mini��
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tempermg of steel, makmg it '! book of great Elliott . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  924.153 
yalue to toolmake,:s an<,l m�tal·workm� mechaniCS I Mold. L. D. Irlsb . . . . .  . . . . . . . . . . . . . . . .  924.553 In general. Spe<;Ial dIrections are gIven for the Molding- apparatus. Danvel' & Lo�e . . . . . . . . . 924.4:10 !o'uccessful hardenIng and tempering of steel tools of :.\Ioldlng macbine. n. C. Mey('rs . . . . . . . . . . . .  924.300 
all descriptions, including milling cutters. taps, Mortising- tool or chlspl. O. L. Smith . . . . . .  924,199 
thread dies, reamers, hollow Inins, punches and Motion. mechaniRm for converting recipro-
dies and varions metal-working- tools. shear blades, cating into rotm'y, O. Scboell . . . . . . . . . .  924.003 
saws, fine cutlery and other Implements of steel, Motor control. electric, D. C_ JackRon . . . . . .  923,973 

both large and small. The uses to which the lead- Mot�rs, apparatus for Injecting fuel into 
inJ! brands of steel may be adapted are discussed. ' mternal ('omhnstion, F. Durr . 0 0 . . . . . . . . 924.044 

and their treatmerlt for working uncler different I Mower cutter. lawn. A. B. Case . . . . . . . . . . .  924,318 

conditi,:ms explained; a!so special ,!,ethods for the ��:�hf
n
;��: �i. �. J��::;���: : : : :  .. : : : : : : : : : : :  ��U�� hardening and tempe�lng. of s�eclal brands. A Music leaf turner. J. F. Dickson . . . . . . . . . . .  924,042 chapter on case· hardening IS also Included. Musical instrument. hmss, J. Low . . . . . . . . .  n24.2;;1) 
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Nail setter. C. A. Gehne . . . . . . . . . . . . . . . . . . .  924.054 

Steel 
Needl" sbower, I. G. Dimond . . . . . . . . . . . . . . 924.602 
Nest trap, G. H. flaw . . . . . . . . . . . . • . . . . . . . . .  92:l.R2D 
Nut lock, T. M. Mills . . . . . . . . . . . . . . . . . . . . . . 924,25D 
Nut lock, B. Humpbl·ey . . . . . . . . . . . . . . . . . . . .  924.467 
Oar, H. ChausRlnand . . . . . . . . . . . . . . . . . . . . . . .  92il.945 
Oll burner, H. H. Asblock . . . . . . . . . . . . . . . . . .  924.216 

yon at the intake, backs the water up By E. R. MARKHAM 
for over a mile, forming a large reser- Size 5X x 8  inchea. 367 pagea. 163 
voir, from which the water flows into the · tiona. Price $2.50 poatpaid 

Oil burner. s�lf-cleaning-, P. I{. Morcom . 0 0 0  92·1,500 
Oll cup, W. L. Moni' . . . . . . . . . . . . . . . . . ; . . .  92�.487 

illuatra_ g��n
ng�:;,

ic
�.

be
ii: �I�i�';;���: : '- : : : : : : : : : : :  ��t�n 

tunnels in sufficient quantity to fill them hardening and tempering all grades of steel' THIS i� a standard work on selecting, annealing 

to their required depth of 6 feet 6 inches. by an acknowledged authority. The au tho; 
_ has had twenty·live years' practical �xperi­

From this pomt the river, in the 12 miles ence in steel-working, duriu!! which time he has 
collected much of the materid for this book . Care­to the power house, drops by a successioT ful instructions are given for every detail of every 

of falls and steep grades a:Jmost a thou· tool. Among the subjects treated are, the selection of steel to meet various requirements : how to tell 
!land feet; but the tunnel grade has a fall steel when you see it ; reasons for different steels ; 

how to treat steel in the making of small tools taps of only 8 feet to the mile, the total fall reamers, drills. milling cutters ; hardening and tern: 
to the fore bay being only 68 feet. Thus, pering dies ; pack-hardening ; case-hardening; an­

nealing : heating apparatus ;  mixtures and baths, 
instead of the waters following their nat- the best kind, and why ; and in fact everything that 

a steel-worker would want to know is contained in' ural course far down in the gorge to the this book. 
floor level of the power house, they are OUR SPECIAL OFFER : �::?sric:s
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run through the gravity conduit high each, but when the two volumes are ordered from 
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Ore separator. C. M. Mullen . . . . . . . . . . . . . . . .  923,988 
Ores. re.ducing. F. M. Be.cket . . . . . . . . 0 . 0  • •  0 924,130 
OVPI'alls, J. Stecker . . . . . . . . . . . . . . . . . . . . . . . . 924,013 
Oxygf'n from air, separ� ting, G. M. A. 

Claude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Package, T. D. Ri<'hnruson . . . . . . . . . . . . . . .  . .  
Package t1<I, D. Comfort . . . . . . . . . . . . . . . . . .  . 
Package tie . .  J. Bennor . . . . . . . . . . . . . . . . . . .  . .  
Packing-. C. C. Pulfer . . . . . . . . . . . . . . . . . . . . .  . 
Packing-. Inbricat!ng, Stewart & Cnrr . . . . .  . .  
Pad. See Collar pad. 

924.42R 
924.27fi 
924.146 
924,594 
92a.R!lO 
92a.908 

Paper bottle closures. making-. C. F . .TenkinR 924.555 
Paper box blank cutting machinp, F. fiirond 924.007 
Paper boxes and similar al'tici('R. clo�l1re 

for, P. B. M)·el's . . . . . . . . . . . . . . . . . . . . . . . 924.094 
Paper macblne. H. J. Meader . . . . . . . . . . . . . .  923.870 
Paper. etc.. machine for mounting sheets 

of. E. Jagenberg . . . . . . . . . . . . . . . . . . . . . .  . 
Papering apparatus. O. O. Carey . . . . . . . . . .  . 
Papering macblne, D. I{rapf . . . . . . . . . . . . . . .  . 
Pea huller and separating- machine. M. T. 

924 , 1 6.1 
924. 3 1 7  
924,361 

Freeman . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  924.447 
Pencil case and otber cylinder, A. Walker. 924,400 
Pbonograpb record cabinet. W. C. Nlckprson 924.49R 
Pbonograpb stop. F. H. Andr('ws . . . . . . . . . . . 924.527 
Pbotograpblc apparatus. H. Hubscber . . . . . . 924.465 
Piano action. L. N. Soper . . . . . . . . . . . . . . . . . . 924.394 
Plano fall board, J. R. A. Lang . . . . . . . . . . . 924.247 
Piling, interlockln1! sbeet metal. S. T. Fiero 924,442 
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THE HOPKINS .& ALLEN 
TRIPLE ACTION ���) 
SAFETY 
POLICE REVOLVER 

A Certainty 
Not a Guess-
That's what they all 
say 01 the Triple Action's Salety 
principle. A child can see and know 
that it's sale. A blind man can leel 
it. The Triple Action carries the 
hammer up alter firing, away Irom Four In. barrel 

the firing-pin. and entirely out 01 (Nickel Finish) 

the suspicion 01 danger. You can't $ 9.50 discharge the revolver i I you want 
to, except by deliberate intention. Blued, _ $10.00 
It's a new construction, a better 
one. The Triple Action is sale because basically 
safe in construction. 

The WalnuI Army Grip gives a .Ironll, firm hand-hold, and 
adds greatly to the weapt:ln's effecliveness. 22. 32 and 3B 
calibre. 4 inch barrel ; nickel. $9.50; blued. $10.00. At 
all good hardware and sporling goods stores. If your dealer 
doesn't sell it. don't take any other. Send us price ; we wiU 
supply you direct and guarantee safe delivery and aatisfaction. 

Write for our new 1909 Gun Guide and Cata­
log. I t shows the most inclusive line of 
high.grade, low price fire-arms made-re­
volvers, rifles and shotguns. Send for your 
copy of this catalog TO-DAY. It's free. 

THE HOPKINS & ALLEN ARMS CO. 
138 Franklin Street, Norwich, Conn. 

CONCRETE HOUSES 
Cost Less Than Wood 

More h�mdsollle than Brit'k. Dur­
able as granite. A Pettyjohn $35.(}0 
('olll'rdc block machine, s:lIld, gravel :111(1 cem",nt m'e :til that is needed. 
Simple, CfllilY find Qlli�k. We 
furnish full mstrnctions. Sa\'e money 
for yourself or make mouey by 
selliug blocks. 

""rite rm' ",,,tIling and slIgg<'stion'!l 

Automobile Trouble 
AND A CURE 

Dunn's Allright Spark Plug 
GUARANTEED FOREVER 

DUNN MACHINERY CO., Atlanta, Ga. 

LIKE SIXTY $60 SELLS LIKE SIXTY 
SELLS FOA SIXTY 

I LSON 
E 
E 

How to Construct 
An Independent Interrupter 

In S('IENTIFrc AMERICA" SUPPL"MENT. l I H li. 
A. li'rederick Collins describes fully and clearly with 
the help of �ood drawings bow-ait independent multiple 
interrupter may be const.ructed for a large induction 
coil 

'l'bts article should be re&.d in connection with 
Mr. Collins' article in :SCIENTIFIC AMERlCAN S(!PPLE­
!\lENT, 1 60:1. " Ilow to Constroct a 1 00-1l1ile 
Wirele." Tel egraph Outfit." 

Eacb Supplement costs 10 cents ; 20 cents fOr the 
two. Order from your newsdealer or from 
MUNN &: CO., 361 Broadway, New York 

F I S H E R M E N  
The FREEPORT HOOK will CATCH FISH 

It is lumd mude, from the be",t mntl."rlullto pro<'uruble­
positively we('dle88 ODd l'Jlog·proof-a pe.·f'ect, noturnl 
lure-WIll hold t.he UoblJ; one." Words of pl'alae from hun­
dreds of prominent 8portjoi,men and blldlle�8 men. Ask 
your dealer-or send me 8eventy.tlve eentf!'-specifyinl!' what kind 
of fish you want to <,oteh. Try the Hook--money back, qulek, If 
not 8utltltled. Handsome, i llustrated booklet FHEE. Ask for It. 

LOUIS BIERSACH, Freeport Hook (Block H 9), Freeport, IH. 

W E L L  DRILLING 
MACHINES 

Over 70 sizes and st;vles. for drilling either deep or 
shallow wells In any kInd of �0i1 or rock. Mounted on 
wheels cr at silla. Witb engines or horse powers. 
Strong, simple a.nd durable. Any mecbanic can oppl'ate 
tbem easily. Send for "atalog-. . 

WILUAMS BROS .. Ithaca, N. Y. 



Scientilic AmericB.t\ 
Classified Adv!rtisements 

Arlvertl.ing In tl).l. column I. 75·cent. a line. �o Ie •• 
than four nor more than ten lines l\ccepted� Count 
seven words to the line. AU orders must be accom­
panied by a remittance. ' Further information Bent on 
reques t. . READ THIS COLUMN CAREFl'LLY.-You will find 
inquirieS for certain classes of artiole s numbered . in 
con secutIve or der. If you manufacture these ",oods 
write us at once and we will Bend you the name aod 
addre.!\s of the party des ir in,ll the information. There 
18 nQ charge for t his s ervice. In every case it is 
nece .... ary to give the nnmber of the inAl1iiry. 
Wbere manufacturer. do not re.pond promptly tbe 
inquiry may be repeated. MUNN & CO. 

B U S I N ES S  OPPORTU N IT I ES. 
MY BOOK . .. Building a Busine ..... teU. bow mail 

w:8�� I�n:�d t;::k�e::v��!J ��o�=�dd;::8 ��::h�� 
It's free. Robert Hick •. st. Loul •• Mo. 

inqniry No. 88US.-Wanted to buy n lckeloid for 
button s .  

Pilings . de vice t o  pr ot e ct . A. B. Cook . . . . �. 923.813 
Pipe con ne ct or; aut omat ic, J. L. Mohun, 

924.485. 924.486 
Pipe coupling. T. W. Moll . . . . . . . . . . . . . . . . .  924.262 
Pipe coupling. V. H. Krle gs habe r . . . . . . . . : .  924.558 
Pipe fit tin g. G. Clar k . . . . . . . . . . . . . . . . . . . .  : .  924.039 
Pipe re ame r . W. F. Por t e r . . . . . . . . . . . . . . . . • 924.378 
Pis t on for ammonia compr e s s or s , P. Neff, 

e t  al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.098 
Pit che r. D. Ball. . . . . . . . . . . . . . . . . . . . . . . . . . .  923.931 
Plane r. me t al. H. Baer balck . . . . . . . . . . . . . . .  923.930 
Plant e r and fe rt ilize r dis t r ibute r .  combine d, 

H. Tat um . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.909 
Plan t e r. cott on . C. A. Thur mond . . . . . . . . . . .  924.204 

�:r:is . I
I
§�

e
i·r�in � · . .  ���� : : :  : : : : : :  : :  :It: : : : : : :  �;�� 

Plow. G. G. Floyd . . . . . . . . . . . . . . . . . . . . . . . . .  923.964 
Plow. A. L. Cove y . . . . . . . . . . . . . . . . . . . . . . . . . 924.222 
Plow. Parks & Coughlin . . . . . . . . . . . . . . . . . . . . 924.371 
Plow. A . . C. Ros e ncran z . . . . . . . . . . . . . . . . � . . . 924,583 
Pocke t holde r for pe ns ,  pe ncils , or like ar t i-

cle s . J. H. Cowan . . . . . . . . . . . . . . . . . . . . .. 923.948 
Pocke t .  s afe t y, C. D. Trus s e ll . . . . . . . . . . . . . .  924.017 
Pocke t • •  afe t y. Pugats ky & Manne s . . . . . . . . 924.380 
Poke . an imal. M. E. & L. C. Bake r . . . . . . . . 924.219 
Polis hing imple me nt . H. J. Mille r . . . . . . . . . . 923.871 
Polis hin g whe e l. H. E. Moin e au . . . . . . . . . . . .  924.565 
Post ·car d s t and. M. E. Bis hop . . . . . . . . . . . . .  924.031 
Potat o s e e d  cutt e r. J. Sn yde r . . . . . . . . . . . . . .  924.393 
Pr e s . at t achment . drop. A. O. Sle n t z . . . . . . .  923.904 
Pre s s  for t he manufact ure of t ubes , rods , 

and t he like fr om blan ks , A. Schwi(l�e r. 
Pre s s ure butt on , V. Mar e ndows ki . . . . . . . . .  . 

INVENTOR WANTS HELP. - Automatic oy.ter Pr in t in g fr ame . C. Dow . . . . . . . . . . . . . . . . . . . . 
opene r. 2 doz. a min ute. B .• 14 Lake St .• San Francisco. Prin t ing machine . J. A. Boyce . . . . . . . . . . . .  . 

924.000 
924.254 
924.32 l 
924.310 
923.836 I Iuquiry N o .  8904.-Wanted to buy new or .econd 

hand machinery for maklu '" bow type." mouse and 
rat tr ap s prings and wire parts, single machine or full 
outot. 

PAT E NTS FOR SALE. 
FOR SALE.-Patent No. 912.708. Haud massa"e mao 

cbine. Only one of tbe kind In the world. Will .ell you 
all r ights, in cluding tools for maki n g s ame, and turn 
over order s for 15,(XK) machines l Monev wanted to i n ­
ves t in another line at once, A snap and will be s old in 
a few days. Address Box 8169 Kalamazoo. Mich. 

Inqnirr. No. 890S.-Fora dealer in t ape. and cord. 
for VenetIan blin dS. 

FOR SALFJ.- ·Patent No. 7S.7.968. ':"Typebl'r for flr.t ­
cia •• vis ible typewriter tbat Is· cheap-to manufacture. 
�:��

ie
!li��� ��:����

i
�8�lgrai�:.n

d n=; Jobn Wins or. 146 Mott. Street, Corry;.,pa. 
Inquiry

' No. S9,18.-.For.mimilfBt-'lurer. of "Wydt·. 
Electro'Clltalyt ic I!!p�r.kiIUl �I�jl':" . 

• .
' 

�'OR·SAI,Ef.;-Patent' No. 005.322; ojltrillht or royalty. 
Shirt for m and fa.tener. Tbe be.t adverti.ing .pe· 
cialty ever invp:nted.· Patentee has no funds to pl'O­
mute it. Ad1res •. Jenkin •• P. O. Box 237. Sprinl!lleld. Ill. 

Inqniry No. �92 1 .-For tbe manufacturers of IIlIt paper. 
1<'OR SALE.-U. S. Patent. ·Nos. 737.965 and 816.938; 

Canada. I07.7e? Prollram attachment for clocks for u.e 
��3�����I�e �g��l�i:�li��. ���:rf, p:grt bO:d�::1�:�.rs 

InquirY No. S922.-Wanted the addre •• of Worth­
Ington Boiler Co. 

FOR SALE. 
FOR SALE . .,-ilpecialty for manufacturer.. Dental 

flM. holder. patented May. 1909. For furtber partiCU­
lar. apply direct to inventor. T. A. Tubb •• (,leatr,le. 
Wash., care H. S. Eme rson Company. 

Print ing pr e s .. (h Har t man . . . . . . . . . . . . . . .  . 
Prope lle r s hafts , et c. , t ran s mis s ion ge ar for, 

P. Daimle r . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.323 
Pump for aut omobile s ,  powe r air, W. J. 

Spe nce r . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.115 

. 
Pum
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t:�.�: .�: . �: . ��: 924,097 
Pump. s t e am, T. R. Br own . . . . . . . . .. . . . . . . . 924.140 
Pump. vacuum. J. T. Wilkin . . . . . . . . . . . . . . .  924.024 
Punch. cbe ck. G. Sitt man n . . . . . . . . . . . . . . . . . 924.112 
Putt y knife . aut omat ic, J. H. John s on . . . . .  924.469 
Rack. F. P. She k . . . . . . . . . . . . . . . . . . . . . . . . . . 924.386 
Rsil conne ct ion . W. A. He ndr icks . . . . . . . . . . 923.888 
Rail s and. t r ack. J. Taylor . . . . . . . . . . . . . . . . 924.202 
Rail s t raight e ning de vice . J. War e hock . . . . .  924.514 
Railway. aut omobile .ce nic. A. G. Ne ville . .  924.182 
Railway gat e . R. Spurlock . . . . . . . . . . . . . . . . .  924.290 
Railway rail join t .  P. McGin le y . . . . . . . . . . . .  923.876 
Rsilway s ignal. e lect r ic. W. A. D. Shor t . . 923.901 
Railway s ign al ope r at ing de vice , A. S. 

Hlckle y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924.227 
Rsllway s witch. G. J. Abry . . . . . . . . . . . . . .. .  923.926 
Railway s wit ch. W. A. Guynn . . . . . . . . . . . . . .  924.455 
Rsllway s wit ch ope rat ing me chan is m. J. P. 

Blackwood . . . . . . . . . . . . . . . . . .  923.802 t o  923.804 
Railway tie . E. S . . & C. G. Michae l. . . . . . .  924.563 
Railway t ie . A. Mor ri.on . . . . . . . . . . . . . . . . . . .  924.568 
Railway. t ie an d fas t e n e r. H. A. Bambe r ge r  924.414 
Railway t ie and rail fas t e n e r , L. E. Bar t on, 
Rsil��Y. ti� · p�ii�;."j" ·R: · 's'riJii'; : : : : : : : : : : :  ��:::J� 
Railway tr ack swe e per .  S. Spe e r  . . . . . . . . . . .  924.114 
Rsilway t r a�t ion. G. Gior gi . . . . . . . . . . . . . . . . 924.056 
Rat che t .  me chanis m. W. A. Pe ck . . . . . . . . . . . 924.372 
Rst che t wr e nch. S. A. Br ockway . . . . . . . . . .  923.942 
Re ce pt acle . O. J. We e ks . . . . . . . . . . . . . . . . . . . 924.205 
Re ce pt acle cl'lSure . Rybur g & Br yan . . . . . . . 923.895 
Re fie ct ogr aph. M. Monaco . . . . . . . . . . . . . . . . . .  924.089 
Re fr ige ra t ing car s , me an s for, L. M. Lyon. . 924,620 
Re lay. E. McClin t ock . . . . . . . . . . . . . . . . . . . . . .  923.874 
Re s ln·lIke product . n e w. C. Ge n t .ch . . . . . . . .  924.449 ' 
Re t or t .  L. Augus t in . . . . . . . . . . . . . . . . . . . . . . . .  924.305 
Revolve r fr amp clamp. J. H. ' We s .on . . . . . .  923.915 
Ring or loop. R. J. Nichols on . . . . . . . . . . . . . .  924.492 
Rive t in g machine. W. H. Ke nne dy . . . . . . . . .  923.852 
Road s ur face pr ppar at ion or compos it ion , 

W. A. & S. C. Me adows . . . . . . . . . . . . . . . 924.086 
Roadways , manufact ure of bit umin ous , C. 

Richar ds on � . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Robe hold�. lap. C. B. Phillips . . . . . . . . . .  . 
Rock dr ill. H. J. Hlbs chle . . . . . . . . . . . . . . . .  . 
Rod. Se e Cur t ain rod. 

923.891 
924.188 
924.350 

Rolle r. B. D. Tur ne r . . . . . . . . . . . . . . . . . . . . . . . 924.402 
Rolle r. A. St ouffe r . . . . . . . . . . . . . . . . . . . . � . . . . .  924.506 
ROlling machine . me t al form. W. D. Eyn on . 924.329 
Roof. T. Kre ss . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . 924,244 
Roof cove r in g, metal,' F. A. Clar k . . . . . . . . . . 924.144 
Rotar y e ngine . C. Mill e r. . . . . . . . . . . . . . . . . . .  924.173 

th�n�':!flrn �f.i�p
9

:lre-;�g: gg:i�e
g·s'f�p��n ufacture Rot ar y e ngine .  T. ·Jor gen sen . . . . . . . . . . . . . . . . 924.556 

Rot ary s hears . Lie big & Lu�ewig. . . . . . . . . .  924.2'51 
Rubbe r or eao.ut chouc, pr e par at ion or re ge n-

e r at ion of. · :F. W. Pas s mor e . . . . . . . . . . . .  924,101 
Sad Iron. ga. heate d. ' C. F. Cape ll . ,  . . . . . . .  924.037 

LfSTS OF M A N U FACT U R ERS. Sand ban d. H. G. Pe t er s . . . . . . . . . . . . . . . . . . .  923.995 
Sande r head. G. A. Lippincott . . . . . .  : . . . . . . .  923.865 

COMPLETE L ISTS of manufacturer. In all line. s up· Sas h fas t e n e r .  F. R. Kratze nber g . . . . . . . . : .  924.474 
plied at .bort notice at moderate rate.. Small and Saw filing de vice . R. E. Blan ke nbm·g . . . . . .  924.134 

tr�ri. b:t��I'd
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rt"r.idr:s Saw guide . adjus t able ban d. F. T. McDon · 

Munn & Co .• ,LI.t·Department. Box 773, Ne .... York. Sce n�
u
��d '���t';I;; 't�i�riJi��' ;;';,i '';;'sil�'g '�p: 924.622 

J:nqu.h-Y·�No. 89:1f;.:':'Want<id.maohinery. used to ,  . par '!t u •• Harding & S�lIman . . . . . . . . . . .  ; 
s J}ln Ai l!raii' Pil:�� penCils in the manner that paper ! Scll:0ol . .::e gi,s .ter. �un .�ay. C. Be rns � . .  : . . .  : . .  

924,349 
923.937 
923,997 
924,273 penCils ar8' Ii1mfe� ' . - .. .� . Scraper,. toot , T. C. �rout y � . . .  � . '. ' . . . . . . .  . 

: � I '  Screw, O. Rf'hse . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
A LIST:-OF.' ]l�,JO m.1DiJurand eonsulti n g engineers on . 'Screw pret;l's niechanisms; ' quIck' 'return for, 

cards.' Ii. v'ei» valuable- list' for circularizlnll'. etc. A. W. Williams . . . . .. . . . . . . . . . . . .  : ;  . . . . .. 924.122· 
Price '15.00. Addre .s )lunu & Co .• List ileparunen t. Scrubbing machine . A. F. Fis cher . . . . . . . . . . 924.443 80x 773. New York. Seal. car; H. 1. LabI' . . . . . . . .  : . . . . . . . . . . . . .  923.861 

Inquiry No. ' 8941.-For manufacturer. of mao Se at fr ame . E. G. Budd . . . . . . . . . . . . . . . . . . . . 923.809 
chinery for waking fly .creen.. �:�:;ho;'; ':'\��f.fr� · 'M�A�d��;':� . &i . iil�ii,: 924.228 

Inquiry No. �9�7. - Wanted manufacturer. of 
ungle bars either malleable steel or sheared. 

s o� 'U'&�'Co.�':�n�?!l,�u;;-:.:�r
o�b:':fe�per'''�o�f C��I';.�I�gd 

cutf.3. 
Iuqniry N o. �9UU.-Wanted the addre •• of the 

Cobendet Motor Co. 

t re y . . . : . . . . .. : . . . . .  . . . . .  . . . . . . . . . . .  . . .  924.489 
Se parat ing proce s s , ele ct ro,St atic, Blake & 

Morsche r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924.032 
Separa t ion of s olids from liquids , H. T. 

Dur an t  . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . .  924.043 
Se par a  t or. R. W. J e .s up . . . . . . . . .  . . . . . .  . . . .  924.358 
Se par at or fe e d  gove r n or, ce n t rifugal, J. J. 

I sew��
r
�![.':,'ltln�· • . i . . 'Ei: . Mid':':: :: :: : : : : : :: : :  ��:¥¥g 

Inquiry N o. �969.-Wanted macbine. tuat make St'wing macbln e .  John s t on & Powe ll . . . • . . . .  924.23.6 accordion dres s plaiting <.team). sewing machin e attachme nt. M. J. Eidam . .  923.82 4 
I nqni ry N o. S972.-Wanted to buy complete outfit Se wing machine . book. C. J. Rich . . . . . . . . . .  924.274 

for mBking meat h06ks. ��:l�� �':.��\':.�.
g
����.

a�t.
ac��':i't J.

RB.
F'J�s � 

924.157 

Inquiry No. S97'1.-]'or address of firm. in t er. br uck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.019 
e.ted In fI.hin g reels. Se wing machine s pool holde r. F. C. Lue t hy .  923.867 

Shade adjus t e r. window. Frie s & Hove r . . . . . 924.448 

bJifJ:,';:,& :�vin��I.3;��:�te(l tbe addre •• of tbe Shade and curt ain pole hange r. J. A. Mc-
Cas ke y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823.989 

Inquiry No. �9"1.-For manufH.cturers of mae 
cbinery for manufacturing denaturE'd alcohol. 

Inquiry No. 89' S.-Wanted the address of manu­
facturer. of dr y pan. or crusbE" t.o grind .and for 
plas tering and cement works. 

InquirY N o .  !'I9!'10. -�'or the addre •• of manu�ac.. 
tur� of mortars and pestles that are used by druggISts . 

Inqniry No. S9S�.- wanted a machine or pr:)cess 
for �litting or laminatin"! the edges of beavy card· 
board Impregnating the sltt or laminated ed�e with a 
waterproof materia.l and compressing the e dge after 
treatment . . . Tbe object of the proce ss is to produce an 
edge that· shall be waterproof ' and which shali not fray 
or .plit when. In us e. . 

Shade an d s ocke t holde r. Minor & Hpck. 
924.260, 924.261 

Shade . window, C. M. Mart in . . . . . . . . . . . . . .  924.255 
Shafts and t be like . sinking, D. E. Mor an . . 923.984 
She lf or stre t che r fas t �ne r for knockdown 

t able s . e t c. .  W. J. Maddox . . . . . . . . . . . . .  024.084 
Shock flb.or be r .  Mue hlhau.e n & Thom.e n . . .  924.179 
Shocking appar at us . M. Kelly . . . . . . . . . . . . . .  924.<Y19 
Shop, lace d. M: Kroe ll . . . . . .  , . . . . . . . . . . . . . .  923.860 
Shoulde r '  btace- an'd 'gar me nt s upport e r, com· 

blnM. J. M: Bon d . . . .  ; ;  . . . . . . . . . . . . . . .  924.034 
Shutt le . J. ·H. Morin . . . . . . . . . . . . . . . . . . . . . . . 924.567 
Sie ve hanger. A. P. Tr oxe ll . . . . . . . . . . . . . . . . 924.296 Sign. R. P. Schrive r . . . . . . . . . . . . . . . . . . . . . . . 924.585 1 
Sign apparat us. motor operat e d. C. Belile . •  924.41 6  
Sign al. D. B. Utt . . . . . ... . . . . . . . . . . . . . . . . . . . 924.403 

Incjid-ry No. ' 89S4. -'-W .. nted the addre •• of the Signal contr olling de vice . e le ct r omagne t ic. 
manufacturers of Cypress waeb tub.. E. B. Cr aft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.949 

lnquiry No. �9�ti.-Wante d  to buy crown and flint Signaling s ys t e m, wire le s s , G. Mar c�2!:168, 924.560 
gla •• e. for tele.cope objectives. Siphon. E. Ne uge baue r . . . . . . . . . . . . . . . . . . . . . 923.879 

InqnirY No. S987' .-Wanted. the manufacturers of 
the Van Winkle. Wood. & Son •• Bnd the Webe r power 
meters. 

Inqniry No . S98S.-Wanted to buy a large build_ 
ing or abandoned manufacturing plant having a la.rge 
water power in a populous town. 

Inquiry � o .  S9S9.-Wanted a macblne for makinll 
cocoa Hber mats . I 
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are as durable. 
Inqniry No. S991 .-Wanted to communicate with 

manufacturers of lance st.raw bats for every-day wear. 

Skid and t ruck. combinat ion. E. W. Skip-
wort h . . . . '. . . .  . . . .  . . .  . .  . . .  . . . .  . . .  . . . . .  924.282 

Skirt mar ke r. R. Side man . . . . . . . . . . . . . . . . . .  923.902 
Skirt s UJ'por te r  and wais t bolder, J. Spr ague 924,011 

����_:r J.
us
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Smoke r's pipe , P. ·  Talar ico � . . . . . . . . . . . . . . . . 924.508 
Snap s witch; r ot ar y, G .  W. Goodridge . . . . . . 924.609 
Soap re ce pt acle . liquid. E. E. EHman n. 

924.046. 924.047 
Solder·e dge d caps . forming. C. W. Graham. 92'4.452 
Solde r ing machine . C. W. Graham . . . . . . . . .  " 924.453 

��l�:�l�� ����' i:' t,. :,�:��:: :::: : : : : : : :� �::�r6 
Sound r e producing machin e .  L. T. Haile . .  : .  924.456 
Spe e d  cont rolle r. aut omatic. C. E. Palme r . .  924.266 

Inl1niry No . S992.-Wanted tQ huy cheap gla.. Spinn ing machine t rave le r. rling. D' Aou.t & 
eye. suitable for Image. of an imals. etc. sPlt g��� f���t�in: 'A: ' c: · CI��k·:::·:;·:.·'·. ':. '.:' :M:�� 

Inqniry No. 8993.-Wanted to buy producer gas Spr aying appar at us . A. Sala . . . . . .  ; ;  . . . . . . .  924.501 
plan ts .  Spr ing fas t e ne r. K. & M. Ge r ls ch . . . . .  : . . .  : 924.341 

Inqniry No. 8994.-For manufacturer. of an ap- �r;!�
g 

f';;'.':;;:�: g,. f.' ri1��1���k·:::::::":::.: ��:�� paratus to produce very billh t emperature.. St acke r ;  . hay, J. H. Cope . . . . . . . . . . . . . . . . . . . 924,534 
Inquiry No . ro<99li.-Wanted to buy round a n d oval 

glass p(Lper wei�hts. sucb as are used for mounting 
photograPb •. 

St e am je t tin g de vice . E. A. WlldL . . . . . . . .  924.121 
St oke r for locomot ive boile rs, me chanical, J. . 

H. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924;364 

VALUABLE SCIENTIFIC BOOKS 
I ndustrial Alcohol Scientific American 

ITS MANUFACTURE ANP USES 
A Practical Treatise ba.ed on Dr. MAX MAEJICKER'S 

.. Introduction to Distillation " as revl.ed by Drs. DEL­
BRUCK and LANOE. Comprising Raw Materials. Malt­
ing. Ma.hlIUl and Yeast Preparation. Fermentation. 
IJlstillation, RecMflcation and Purification of Alcohol, 
Alcobolometry. tbe Value and Slgnlllcance or a Tax­
Free Alcohol. Methods of Denaturing. Its Utilization 
for Llgbt. Heat and Power Production, a Statistical 
Review and the United States LaW'. 

By JOHN K. BRACHVOGEL, M.E. 

1128 Patre.. 10� Illnstrations Price 84.00 

R.eference Book 
·

12mo. �16 Patre ... Illnstrated. U Colored 
Plates. Price. $1.�0 POl'ltPaid 

Tile result of tbe queries of three generations of 
readers and corres pon den ts is crys tallized in this book 
which is Indi.pensable to every family an d bu.ln e.s 
man. It .bould be found on every de.k. It I. erten· 
Blvelyus ed by government omclals. It hasbeen revl.ed 
by expert.. Tbe book contains 00.000 facts and Is mucb 
more complete and exhaustive than bas ever been at­
tempted. It I. profusely llIu.trated wltb engravinRs. 
many of them Imparting the Information by mean. of 
comparative dl8¥rams . 

Experimental Science, The Scientific 
. By GEO.R.GE M. HOPKIN!!! 

Revi .. ed and Grently Enlaraed. � Octavo American Volnmes. 1 . 100 Paae ... 900 Illnstratlons 
Cloth Bonnd. Po[tpaid. $�.OO 

Boy 
Owing to the amount of new matter added tbe book 

Is now J)ldllished in two volumes, handsomely bound in 
buckram. Of tile additions which have been made. 
amonl( the most Important are: A full lllu.trated de­
s cription of 14 H. P. Electric Motor. prepared expre •• ly 
for t his edition 01 " Exper imental Science " ;  chapters 
on Alternating-current· Macbinery, and clear, concise 
Explanations of Wlrele.s Telegrapby and Telephony. 
Electrical Mea.urln� Instruments. the . Electric Clock. 
t.he Telellr.s.pllOne. Higb Tension (�urreuts,the Nernst, 
Lamp. and method. of mea.uring tbe heat of tbe .tar. 
No otber work contain • •  ucb a fund of trustwortby up. 
to·date .clentlflc informat.lon. pre.ented In a clear Bnd 
.imple style. Send for de.criptlve circular. 

The Scientific American 
Cyclopedia of Receipts, 

Notes and Queries 
1li.OOO RECEIPTS 7'34 PAGES 

Price $li.OO in cloth 
Tbl. splendid work c'llltain. a careful compilation of 

tbA mo.t useful lteoelpt. and Replies given In the 
Notes and Querle. of corre.pondent. as publis hed In 
the SCIE�"TIFIC A .. ERICAN during the pas t sixty years 
togetberwlth 'man? valUable and important addition •. 

Over Fifteen Thousand selected receipts are bere 
collected. nearly every branch of the u.eful arts being 
repre.ented. It Is by far the mo.t comprebens lve vol· 
ume of the kind ever placed before tbe publIc. 

Modern Plumbing Illustrated 
By R. M. STARBUCK 

Price $4.00 
A COMPREHENSIVE and up-to-date work illus-

trating and describing tbe Drainage and Venti­
lation of Dwellings, Apartments, and Public Build­
ings, etc. The very latest and most approved 
metbods in all brancbes of sanitary installation are 
given. Adopted by tbe United States Government in 
its sanitary work in Cuba, Porto Rico, and tbe 
Pbilippines. and by the principal boilrds of healtb 
of the United States and Canada. 300 pages ; 55 fUll­
page illustrations. 

By A. RUS!!iELL BOND 
1 2mo. 3�0 Page... 340 Illustrations 

Price $2.00 Postpaid 
This Is a story of outdoor boy life. suggesting a large 

number of diversions which, aside fr om a1fordinR' en ­
tertain ment. will s timulate in boys the creative spirit. 
In each instance complete practical instructions are' 
given for building the various articles . 

The need. of tbe boy camper are · .upplied by the 
direction. for making trampin g outOts . s leeping bags 
and tents ; also such other shelters as tree huuses, 
straw huts, logcabinsand caves. 

MAGIC Stage Illusions 
and Scientific 

Trick Photography Diversions, including 
The illusion. ar" illus trated by tbe hlghe.t class of 

engra vlngs, and tbe expo.es of the trick. are. In many 
case •• furnl.bed by the pre.tidigltateur. tbem.elve •. 
Conjuring. huge stage illusiQ)ls, Bre-eating, sword­
s wallowing, ventriloquism. mental ma.gic, ancient maglc. 
automata. curious toys, staf;l;e e:ll'ecis, photograpbic 
trick •. and tbe projection of moving pbotograpbs are 
all weU described and illustrated 
By A. A. HOPKINS. 568 pages . 420 mu.. Price $2.liO 

A Complete. Electrical 
Library 

By �f. T. O'CONO� SLOANB 
An lnexpen.lve library ot tbe be.t books on Electri· 

city. Put up In a neat folding box. �'or tbe .tudent. 
the amateur. the work.shop, the electrical enlii!ineer 
schools and colleges. comprlsinll five books . as follow. : 
Arltbmetic of Electricity. 138 P81!es . .. . .... . .. . . . . .. .. $1.00 
Eiectric Toy )laking. HO page.. . . . . . . . . . . . . . . . . . . .. . . . .  1.00 
How to Become a Succes s ful Electrician, 189 pa,zes 1.0lJ 
Staadard Electriral Dictionary. 682 page s . .  ...... . . .  3.00 
Electricity Simplified. 158 page... . .  ...  . .  . . . .  . . . . .  . . . . .  1.00 

Five vol .... mes. 1.800 pages and 01JeT 4liO illust,,,Uons. 
.A val .... abl. and i1ldlspensable adMt.wn. to every libra1'f/. 

OUR GRE ,\T SPECIAL O FFER.-We will 
send prepaid the above five volumes, handsomely bound 
In blue cloth wltb silver letterlnll. and Inclosed In a neat 
foldinllbox. at tbe Special Rednced Price of Si1.00 
for the complete set. The regular price of the five 
volumes Is $7.00. 

Modern American Lathe The New Agriculture. 
Pr t" 

By T. BYARD COLUNS 
ac Ice 12mo. 37'4 Patres. 1 60 Illu .. tration!! 

By OSCAR E. PERRIGO. M.E. 
Price $2.50 

A COMPLETE book of 400 pages on The Modern 
American Latbe. Its development from tbe 

earliest times up to the present day ; its modern 
form as constructed by up-to-date builders ; its gen­
eral and special classes of work ; tbe quantity of its 
output, and its marvelous accuracy. 

Modern Steam Engineering 
in Theory and Practice � 

By GARDNER D. HISCOX, M.E. 
Price $3.00 

THIS is a complete and practical work of 487 
pages. dealing with the care and management 

of Boilers, Engines, Pumps; Superbeated Steam, 
Refrigerating Machinery. Dynamos. Motors. Eleva­
tors, Air-Compressors, and all otber branches witb 
wbicb the modern Engineer must be familiar. 

Nearly Two Hundred Questions witb their An­
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are included. 
Tbese if studied by you will help you to procure a 
license. It is fully illnstrated with detail engrav­
ings, not to be found elsew bere. 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH -
Price $4.00 

A PRACTICAL work of 500 pages fully illustrated 
by nearly 700 engravings, being an encyclopedia 

of Die Making. Puncb Making. Die Sinking. Sheet 
Metal Working. and Making of Special Tools, Sub­
Presses. Devices and Mecbanical Combinations for 
Pnncbing, Cutting, Bending, Forming, Piercing. 
Drawing, Compressing and Assembling Sbeet Metal 
Parts, and also Articles of other Materials in Ma­
cbine Tools. Two Hundred and Ten Processes are 
clearly described and fUlly illustrated. 

Cloth. Price. $2.00 
Thi. valuable work set. forth tbe cbaIlj!e. which 

have taken place in American agricultural methods 
which are transforming farm life. formerly so hard, into 
the most Independent. peaceful. and 8¥reeable exi.t­
ence. Farm life to-day ofl'ers more inducements than 
at any previous period In tbe world'. hl.tory. and It is 
call1ng million. from tbe de.k. The present worki. one 
of the most pracLical treati.es on tbe subject whicb bas 
ever been is s ued. 

The late.t and be.t book on tbe .ubje ct. Contents : 
L Tbe New Call to tbe Farm.-lI. The New 8011.­lrrigation.-Ili. The New Fertilization.-lV. Tbe New 
Tran.portatlon.-V. Ne w lntere.t •. -VI. New ('rea· 
tion s .-VII. New Variet ie •. -YIll. New Practice .-IX. 
New Machlnery.-X. 'l'he New Inspiration. 

H O·M E M E C H A N I C S  
F O R  AMATE U RS 

By GEORGE M. HOPKINS. 
Author of " Experimental Science " 

1 2mo. 370 Pasre... 3'l0 IlIn .. tration .. 
Price, $1.liO Po .. tpaid 

The book deal. witb wood working. bousebold orna. 
ments,metal working, lathe WorK, metal s pin nin g, s ilver 
working ; making model engines, boilers and water 
mot or� ; making telescopes. microscopes, and meteoro­
logical instruments, electrical chimes, cabinets. bells, 
night lights, dynamos and motore, electric lilii!ht, and 
an electrical furnace. It I. a thoroughly practical boo� 
by tb.� most noted amateur experimenter in America. 

Electrician's Handy Book 
By PROP. T. O'CONOR SLOANE. A.M •• E.M •• Ph.D. 

flandsomely 60und In Red Leather, with Titles 
and Edges in Gold. Pocket Book 

Style. Price $3.50. 
A THOROUGHLY practical reference book of 768 

pages, covering tbe entire field of electricity. 
Contains no useless theor:y. Everything in it is to tbe point and can be easliy understood by fhe stu· 
!lent. tbe I?ractical worker and tbe everyday work-109 electrtcian. The advanced electrical engineer 
WIll also receive great benefit from its perusal and 
.tudy. 

Ang of the above book!. will be .ent poslpaiJ on receipl of price. 
Oar complete catalogue of scler!tific and technical hooks sent free an application 

'MUNN &: COMPANY, Publishers; 361 Broadway, New York City 

------------------------------------------------------ �----

Please mention the SCIENTIFIC AMERICAN when writing to aduertisers 
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the tunnels in the fore bay, 87 feet above 
the power house, to which they pass 
through the immense pressure main to 
the impulse wheels of the generators. 
Carrying their full load, the tunnels have 
a capacity of 410 second feet, or 20,500 
miner's inches. The conduits leading 
from the forebay to the power house are 
steel tubes, which taper from a maximum 
interior diameter of 90 inches to a mini­
mum interior diameter of 28 inches. The 
thickness of the shell of the piping is 
3/16 of an inch where it has a solid rock 
backing; but where it leaves this forma­
tion, and has only the steel to depend 
upon for withstanding the pressure of 
the water, the interior diameter is de­
creased to 72 inches, and the thickness 
of the pipe is increased to 1% inches. 
Over one million pounds of steel were 
used in its construction. 

The pressure main was built in 10-foot 
sections, which were hoisted over an 
aerial tramway to the top of the hill, and 
from there conveyed to a� inclined shaft, 
where they were lowered into place. As 
each length was riveted, the work taking 
from ten to twelve hours, the iron work­
ers left and their places were taken by 
the concrete molders, who formed the 
concrete casing around the pipe. 

The head of . water of 877 feet gives a 
pressure at the impulse wheel of 380 
pounds to the square inch. The power is 
generated in four units, each unit oper­
ated by two overhanging impulse wheels 
carrying eighteen brass buckets. Each 
impulse wheel is set in a separate ma­
sonry compartment which opens directly 
into the tailrace, where the water is 
measured . before it is returned to its nat­
ural channel. 

An idea of the immense quantity of 
material needed for the project is gIven, 
when it is stated that the cement alone 
required amounted to 1,300,000 barrels. 
Fortunately, large deposits of sand and 
limestone were found in the Owens River 
district, and the builders were enabled 
to manufacture concrete along the route, 
the largest cement mill having a capac­
ity of 1,000 barrels daily. The volume 
of water carried by this route will aver­
age a flow of over 400 cubic feet a sec­
ond. The source of the supply, however, 
the Owens River, is one of the principal 
water courses in eastern California, and 
measurements by instrument, which were 
taken for a considerable period before the 
work on the conduit commenced, proved 
that the volume of water it carries is 
sufficient for the purpose even in the dry 
season of each year. 

The chief engineers of this notable 
project, and the man to whom the bold 
scheme for directing the Owens River 
across the State is due, is Mr. William 
Mulholland of Los Angeles, who spent 
several years in looking over the propo­
sition and preparing plans. He is as­
sisted in the construction by Mr. J. B. 
Lippincott, formerly in the United States 
Irrigation Service. 

------�4�.�.�.�.�-------
It is mteresting to remark that the mo­

tion of the solar system plays an im­
portant part in the shifting panorama of 
the heavens. Not only do the stars move 
onward, but the sun, moving also, carries 
us continually northward, so that our 
point of view is ceaselessly changing, and 
looking out from the flying earth, we 
are like people on a ship which is pass­
ing by a squadron of other ships. Their 
evolutions cause them to appear in con· 
stantly changing relations to one another, 
and at the same time our own motion, 
shifting the line of sight, produces other 
changes of view, which increase the com· 
plexity of the apparent movements. In 
short, we are reminded of the remark· 
able resemblance of the universe to the 
modern conception of an atom, in which 
the restless corpuscles are speeding in 
all directions, so that an infinitesimal 
being, inhabiting one of those corpuscles, 
would see the other corpuscles shaping 
themselves into constellations that would 
be as unenduring as are the figures 
that the poetic imagination traces among 
the ::::tars. 

Scientific American 47 I 
Stone- pre-s8. artificial, J. Draenert . . . . . . . .  _ 
8toppe-r puller, E. Sanborn . . . . . . . . . . . . . . . .  . 
Storm shield, A. L. Brown . . . . . . . . . . . . . . . .  _ 
Stove, furnace, and the Hk{>, H. Gerdes . . .  . 
Stove-. gas, 1\1. O'Brien _ . _ . . . . . .  ' . 
Strength te-sting appara tus, J. L. P{>rkins . .  . 
Strength te-sting machine-. C .  W. Putnam . _ , 
Stress indicator, 'V . P. Chapman . . . . . . . . . .  . 
Striking bag platform, portahle, P. G. 

924,540 I 
92:1,897 
924.424 
924.548 \ 
924 . 1 8:\ 
924,579 
924, 625 ' 
924,427 

Armitage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923.928 
Stropping de-vfee-, J. Schnurr _ _  . . • .  _ . . . . . . . .  924,278 
�uetion apparatus. hydraulic air and othe-r 

"as, W. J. Frame . . . . . . . . . . . . . . . . . . . . . .  924,335 
Sur"leal bead holtler, S. M. Langworthy . . . . 923,862 
�wing, W. Johnson . . . . . . . . • •  _ . . . . . . . . . . . . .  923,974 
Tack puller, insole, L. G. Freeman . . . . . . . . .  923.828 
Tank tioat ,  F. M. Stevens . . . . . . . . . . . . . . . . . .  924,398 
Telautograph, G. S. Tiffany . . . . . . . . . . . . . . . .  924.512 
Tele"raphic receiving tape, P. B. Delany . . . 924,538 
Telegraphy, wirele-ss, R. A. Fessenden, 

923,962, 923,96.3 
Telephone attachment. R. E. Pedigo . . . . . . . .  923,882 
Te-I���OJ� B;���on�i
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Telephone exchange system, J. L. McQuar-
rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  923.993 

Telephone ringer. J. A. Blrsfield . . . • . . . . . . .  924,030 
Te-Ie-phone- transmitter mouthpiece, M. S. 

Hufschmldt . . . . . . . . . . . . . . . . . . . . . . . . . . . 924,072 
T�le-phone- hansmittprs. antise-ptic attach-

m�nts for, E. B. Croshy . . . . . . . . . . . . . .  . 

:J:���Y�;' f�r
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The-rmome-te-r bulb protpctor. A. Ro�sch . . . .  
The-rmoplastic compound and making same-, 

B. B. Goldsmith . . . . . . . . . . . . . . . . . . . . . .  . 
Thprmostat controll�r, J. McCartin . . . . . . . .  . 
Thionous precipitation. G. C. Westby . . . . .  . . 
Thread cutting tool, B. Borde-n . . . . . . . . . . .  . 
Tie-. track fasten�r, and brace, J. J. Griffin. 
Tight�ning de-.ice. H. English . . . . . . . . . . . . . . 
Tile- greenhouse bench. B. P. '\\'rise- . . . . . . .  . .  
Ti1� machinp. H. H. Gibson . . . . . . . . . . . . . .  . 
Tire caSing, J. F. Palm�r. 

923.950 
924.488 
924.109 
924,276 

924.057 
924,09" 
923.916 
924.221 
923.969 
923.960 
923.921 
924,450 

924.186. 924.267. 924.268. 924.571 
Tire- for v�hicle-s, r�moyahl�. A. ),1. ("ondit . 924.429 
Tire. m�tallic, G. E. Fortescue . . . . . . . . . . . . . 924.156 
Tire- plug, R. Sampson . . . . . . . . . . . . . . . . . . .  92�.896 
Tire-, pne-umatic. F. H. P�rry . . . . . . . . . . .  9:?4.102 

i��eacron�
g:at��d 

J 
�u�tei�a��:bined, H. C: 924,572 

Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924.569 
Tohacco pipe. r.. D. W. Schmid t .  . . . . . . . . . .  924.192 
Tobacco. treating. �'. S. j';mith . . . . . . . . . . . . .  924.284 
Tongue. wagon. �'. A. & N. C. Long . . . . . . . 924.480 
Tool. e-1�ctroplJ('l1mati(·. W. Z. V/ard . . . . . . . .  923.913 
Tools. making hand. G. E. '\\'rood . . . . . . . . . . .  924.210 
Train stoppln" device. ;r .  E. Maloney, et al. 924,482 
Transportation re('�pta('le- for d�ad human 

hodies. C. L. Barnes . . . . . . . . . . . . . . . . . . .  924.029 
Trolle-y hang�r. W. n. Kt1mpton . . . . . . . . . . .  02:1.8:11 
Truck, elevatln". W. 11. Cadwell. . . . . . . . . .  9�4.H3 
Truck. hand. A. W. young. . . . . .  n24.523 
Trunk, S. W. Bonsall . . . . . . . . . . . . . . . . . . . . . .  923.807 
Tubes, apparatus for automatically pe-rfora t· 

lng, C. Thibodeau . . . . . . . . . . . . . .  . 
Turhlne, G. H. Cook . . . . . . . . . . . . . . . . . . . . . . . 
Turbine, W. L. R. Emmet . . . . . . . . . . . . . . .  . .  
Turhlne, elastic fluid. C. Roth . . . . . . . . . . . .  . 
Turhin�. ste-am, A. Bonom . . . . . . . . . . . . . . . .  . 

924.2113 
92.1.947 
924.546 
924.108 
924,309 

The New Express Electric Blue Printer 
OPERATING ON AN ENTIRELY NEW PRINCIPLE 

Makea Blue Prints at 2 to 1 6  Running Feet Per Minute. 
'Handles two separate sets of Tracings, making two sets of Blue Prints 6r one set Blue 
Prints and one set Sepia Prints or Negatives at the same time. Four times the production 
of any other machine with greatest economy of Current. Lowest price continuous machine 
on the market Write for circulars and lists of 

Automatic Blue Print Washing and Drying Machines and 
Blue P rint Coating and Measuring Machi nery. 

WILLIAMS, BROWN & EARLE, Dept. 6, 9 1 8  Cheat nut St., Philadelphia, Pa. 

SEALED PROPOSALS. s.: SEALED PRO PO�A ll' will he reoei veil at the office ..: 
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Will You Try One-­
if we send it FREE ? 

furnishing mate-rials and labor of all kinds necessary 
for t h e  construction and delivery of a light-house at 
Staten Island 1{P.d,T Range Lil!bt-�tation, Ambrose 
ChaIlnel. New York. in accordauce with spe-ciHcations, 
copi�s of whicb, with blank proposals and othe-r in for-

����e
n'E�\�e��, �����?��v'R��i��t��n to tne Ligbt-

DONT LET YOUR PATR!'IT LIE I DLE. We'll make 
-dies and tools and manufaCTure your article ready for 
market. Write now-donor; delay. 80utbern �tampinll 
& Mfg. Co .. R. S .. Nashville, Tenn. 

MODELS ol EX PERIMENTAL WORK. 
Inventions developed. Special Yachlnery. E. V. BA IL LARD CO . .  2 4  Franklort Street. New York. 

RUBBER Expert Manufacturers 
Fme Jobbing Work 

PARKER. STEARNS 6r. CO •• 288·290 Sheffield Av •• B'kIYD. N, y, 

C O M PA N Y  

DIE M ODELS SPECIAL 
W O R K  TOOLS MACHINERY 
NATIONAL STAMPING AND ELECTRIC WORK5 

153-159 S. Jefferoo. Stred, Chica,o, III. 

want every merCba.nt. de-aler. 
bookkee-per and clerk wbo re· 
?(���v�

u
lg�':i:���

t
�!��

t
6�8 

and economy of the •• IiLtie 
magiCian "-'J'be 

Rapid Computer 
Adding Machine 
We'll send it to you on five daY8' tree trial-if it pleases you, pay our 

price of only $25.00-if it doesn't. send it 
back at our e:z.pense. It does its work perfectly 
at any angle-can rest un any desk Or on book 

alongside figures you wlsh to add. A wOIlder flS a 
saver of time and enors. Capacity 9,999,999.99. 
Save time and money-write us to-day you'd 
like to Catalogue frel!. 

20;6 Tribune ('bte.ago 

M O OR E ���1Ir��!�lt;�;��ee;:Yil����it7:��1�e::�gt�� 
.. c o.  ludun_ AI,d hUnklift �treeti, f. bltBgO, l'. S. 4. 

• THE BEST EQUIPPED SHOP 
For I\\echanical and Electrical ManuiacturinR 
Special Machinery, Jigs,Tools, 
Repairs,ExperimentalDevices 

.h·,IJrIlIIlJl Ulltl ('" ... Ul('IOt·lnUzhur n -S1)c�LDl.ty 
HE ROWtANIJ TELEGRAPHIC COMPANY,Ballimore, Md. 

A N Y T H I N C E L E CTR I C A L  
Type- for type-writing machlne-�. �tc.. ma-

chine for making dies for the manuCac- MODEL S  & EXPERIMENTAL. WORK ture of. L. A. Diss . . . . . . . . . . . . . . . . . . . .  924.5:l!1 Anything from n Wat,f'll to an Automobile 

J U �T UUT.-A Sc. stamp will secure Ol1r New Rig 
(�atR]oK. Positively the most comprebendve of itt-! 
� ddA��II�S�:�r�d:n ii���' �:�

e
A ��::���l�i'� y�� �� 

i;�: ����l�: �n
aJhU��, �st�g 

Rr!;���1�:: . H: 923,998 
CHAS. E. DRESSLER & CO., 141-143 East 23d Stre�t. New York Cit, 

J. J. DUCK, Arcade Building, Toledo, O hio 
De"ener . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.326 

Typewriter line- spacing mechanism, Ii'. H. 
Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.021 

Typewriting machine, lr. X. '\\'ragne-r, re--
issue- . . . . . . . . . . . . . . . . . . . . . . . . . .  12.n70 

Typewriting machine, W . .1. Roche- . . . . . . . . . 923.R!1;� 
Typewrltin" machine. H. Crutchley . . . . . . . . .  923.nfil 
Typewrltln" machine, G. A. Reih . . . . . . . . . . . 924.006 
Tyepwrltin" machine . . T. C. McLaughlin . . . .  924.096 
Typewriting machine, J. Sinlsl. . . . . . . . . . . . .  924.198 
Typewritin" machine, J. �'. Allard . . . . . . . . .  924.525 
Typewriting machine, G. H. Rmlth . . . . . . . .. 924.590 
Typewriting machine, E. E. R trong . . . . . . . . . 924.59:1 Typewriting machine, Gihh� & Sokolov . . . . . 924.606 
Type-writing machine erasing de-T'ice, G. K. 

Andre�'s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gmbre-l1a. J. Beaudry . . . . . . . . . . . . . . . . . . . .  . .  
Yaln, Bre th & Campbell . . . . . . . . . . . . . . . .  . . '!nlve-, C. "'�ilson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve appara tm� for tank�. L. A. Cornel ius . 
Valve, automatic shut oft', C. D. Miller . . . .  
Valve controlling device, bygrometric, W. 

S. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Valve device-. M. Garl. . . . . . . . . . . . . . . . . . . .  . . 
Valve for wat0r tanks, E. A. Naslund . . . . .  . 
Valve g-ear. M. B�r� . . . . . . . . . . . . . . . . . . . . . .  . 
Valv�, high sp�e-d reducin�. W. V. Turner . .  
Ya1v� locking d�vice-. E .  A .  Brandenburg . .  . 
Valve- s�at r�facing de-vic�. R. N�tter . . . . .  . 
Valv�, throttle-. Kindi#! & Dexter . . . . . . . . .  . . 
Valv�. wate-r sunnly. H. Gardenie-r . . . . . . . . . 
Vanner. G. B. Rhinl�y . . . . . . . . . . . . . . . . . . . .  . 
Vehicle wheel. Bradley & Fairchild . . . . . . . .  . 
V�hicle- whe-e-l. J. R. Fouch . . . . . . . . . . . . . . .  . Vehicle wheel, L. A. Hill . . . . . . . . . . . . . . . . . . 
Vehicle wheel. cushioned, W. C. McCarty . . 
Vending machine, coin controll�d, R. F. 

924.21!\ 
924.!l30 
923.ROR 
924.207 
924.4'1� 
924.257 

924.2�!'i 
924 , 1 59 
923.878 
92�.935 
924.01R 
924.421 
924. 36n 
924.080 
924.052 
924.589 
924. 1 �9 
924.��4 
924.fl14 
924.621 

Emmerich . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,958 
Vending machine, coin operated, C. M. 

Linde . . . . . . . . . . . . . . . . . .  . . .  924.252 
Ve-nding machine �j�cting d�vice-, J. E. 

Allison . . . . .  . .  . .  . . . . . . . .  . .  . .  . . .  . . .  . . . .  924.5211 
Veneer press. W. R. Snyder . . . . . . . . . . . . . . .  924,591 
Ye-ntilator. S�� Window v�ntf1ator. 
Ve-ntiIator. G. G. Lophl('T . . . . . . . . . . . . . . . . . .  924,479 
Ve-sse-ls charg�d with volatfl� liquids or 

�i���:d �ndG�inrf������: . .  ������� . .  ���: 924.496 
Wagon hody lifter. W .  P .  Lucas . . . . . . . . . . . 923.980 
Wag-on. dumnlng. J. D. Bunn . . . . . . . . . . .  923.94� 
"'ashhoard, D. Hulrhes . . . . . . . . . . . . . . . . . . . . . 924.466 
Washboard soap holder. R. E. Toy . . . . . . . . . 923.91 I 
Washpan, P. Rchlupter . . . . . . . . . . . . . . . . . . . . .  924.384 
Washing machine. G .  A. Post. . . . . . . . . . . . . .  923.888 
Washing machine, J. H. Pearson . . . . . . . . . . . 924.578 
Washing machine g�arinlt! H. W. Darrow . .  923.819 
Water elevator. H. Z. Hoylman . . . . . . . . . . . .  924.071 
Water "age, H. R. Fa, . . . . . . . . . . . . . . . . . . . .  924.050 
Water hea ter. W. A. Prat t  . . . . . . . . . . . . . . . . 924.105 
Water meter, P. A. McGurrin . . . . . . . . . . . . . .  923.992 
Water motor, W. J. White . . . . . . . . . . . . . . . . . 924.300 
Water motor. Impact. R. M. Dobbie . . . . . . . .  924.150 
Water supply apparatus, T. Rmith . . . . . . . . . .  923,905 
Water wheel huckot attachment, W. R. 

Eckart . . . . . . . . . . . . . . . . . . . . . . .  . 
Wave motor. C. E. Edwards . . . _ . . . . . . . . • . •  
,\\'r�ath�r strip for doors. B. E. C'ox . . . . . . . • .  
Weed cutter. J . . T. Smith . . . . . . . . . . . . . . . . .  . 
Weerl destro;v�r and gath�r{>r. B. Pomfj{' . .  . 
,\\'r�iJ!hing apnaratus tor liquids, automatic, 

924,1\44 
923$23 
924,434 
924.392 
924,498 

J. P. B.ldwln . . . . . . . . . . . . . . . . . . . . . . . . . . 924.220 
Weighing machine. W. R. Rcales . . . . . . . . . . .  924,191 
Welts. material for waterproof, J. R. R�y-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,106 
Wheat, machine for se-parating cockle from , 

C. P. Ballard . . . . . . . . . . . . . . . . . . . . . . . . .  923.9�2 Wheelharrow. A. N. Faulkner . . . . . . . . . . . . . .  924.547 
Whiffletree fender. E. N. Smith . . . . . . . • • . . .  924.3R9 
Windmill. E. Hards . . . . . . . . . . . . . . . . . . . . . . . .  924.060 
Window halcony, J. P. Ro"er . . . . . . . . . . . . . .  924.189 
Window fixture. T. J. Cork en . . . . . . . . . • . . . .  924.431 
Window screen. W. JI. �Iillis . . . . . . . . . . . . . .  924.258 
Window ve-ntflator. r. O. M�urk . . . . . . . . . . .  924,3fl5 
""ire- conne-ctor, Callahan & Eskridge . . . . . .  924.42n 
""ire- str�tchpr. F. navi� . . . . . . . . . . . . . . . . . . .  923 . 8 1 7  
Woodworking machine. D. S. Courtney . . . . . .  924,536 
\\Y(looworking machin�s, rotary cutt�r f(lr, C. Karpp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.240 
Work holding means. E. W. Morehouse . . . .  924 . 1 78 
Wre!1ch. W. E. Piper . . . . . . . . . . . . . . . . . . . . . . n2�.RRr. 
�·r('n('h . .T. G. llaterson . . • • • . . . . . . • • • • • . . . •  !l24.20f) 
Wrench. H. T. Hush . . . . . . . . . . . . . . . . . . . . . . . n24.2n2 
"':"ren(,h. L. F(}r�yth (l . . . . . . . . . . . . . . . . . . . . . . . !l24.44-' 
Writing machine, E. B. Hess . . . . . . . . . . . .  , .  924,460 

A printed copv of th� sPf'cificatton and drawing 
of any patent in the forpgoin� list, or any patent 
In print iSSllPd since 1 863, will be furnished from 
this office- for 10 ce-nts, provided the name and 
nnmber of tbe- patent desired and the date be 
�ivf'n. Address MUDD & Co.. 361 Broadway, New 
Ynrk. Canadian patents may now be obtained by the In· 
vpntol"B tor any ot the Inventions named In the for�­
I"olng list. For terms and further partlcula.,. I oddrpH Munn " Co . .  361 Broadway. New Yort. 

New York Model and Experimental Works 
INVENTIONS DEVELOPED, SPECIAL MACHINERY 

442 Eaat 166th Street New York, N. Y. 

"OVELTJES 8. PATENTED ARTICLES 
MANUFACTURED BV CONTRACT. PUNCHING O1[S. SPECIAL MACHINERY. 

E.KONIGSLDW STAMPING & TOOL WORKS. CLEVE LAND O. 

J U S T o  U T Low priced, a-lb. lIfop ; 
tum crank to wrmg ; 

hands keep clean. Women all buy ; 150 per cent. 
to agents : excl\lsive territory given ; catalog free. 
U .  S. MOP CO., 529 Main St., Lei pSic, O. 

C A T A LO G U r  �TELESCO P E ,s , � ., W. & D. M 0 G [; Y. •. B AY O N N E:  C I T Y  N J 

LEARN WATCHMAKING 
,\\'re teach it thoroughly i n  us many months as it 

formerlY took years. Does away witb tedious apprelc­
tlceshlp. :}loney earned while 8tudyin�. Positions se .. 
cured. Easy terms. Send for catalog. 
ST. LO[;IS WATCIIMAKING SCIIOIIL. St. Loul., lIo. 

Write lo'�: FREE Squab 
1909 Book, 

make money breeding Squabs 
lIoward 8t, Kelrole, D.88 

'��t The B all Transmiss ion .ri '1���jl�l� AutomobH;;&MotorBoats ·C:i'1!-
SEN�'O. NEW YORK GE:AR WORKS • 
� ""T A LO c;. ':i€ G R E E N POI N T A v E  E'\ 1'< :)C k Lv ,," N v • 

A. W. FABER o n  a pencil is a synonym for unequaled 
quality. The finest pencils yet produced 

by this house, with 148 years' experience in Pencil Making, are the 

" CASrE'££' " 
DraWing, Copying and Ink 

Irnlt>j 
Pencils 

Sold by all stationers and dealers in artists' and drawing materials. 
Samples worth double the money will be sent you on receipt of 1 0 cts. 

A. W. FABER 49 Dickerson Street, Newark, New Jersey 

Americ ... Chicago Beach Hater �aropea. 
Plan --- Fineat Hotel on the Great Lakea ___ Plan 

An ideal resort for rest or pleasure-ten minutes" ride from city, doseto the famous Colf 
links and other attractions of the great South Parle. System. Has 450 large airy 
rooms, 2S0 private baths. There is the quiet of the lake, beach and .haded parks. or the 
gayety of ooating, bathina, tiding or driving. golf, tennis, dancing and good music. Table 
always the best Nearly I (X)() feet of broad veranda overlooking Lake Michigan. For 
handsomely illu.trated booklet addr ... Manager, Slot BI.d. a.d Lake Shore, Chicago 

What Do YOU l) 
Want To Bu r 

We can tell you where to 
buy anyth ing you want. 

MUNN &. CO . •  

Write us for the addresses 
of manufacturers III ANY 
line of business. 

Novelties, Special Tools, 
Machinery, Equipments. 

New Patent LABOR­
SA VING DEVICES. 

Publishers of Scientific American 
3bJ Broadway. New York. U. S. A. 

Please mention the SCIENTIFIC A MERICAN w hen w riting to advertiser. 
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