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tricity in a coil of wire it is. necessary to 
vary the number of lines of force passing 
through the coil. If the same number of lines 
are cut each second, there will be no current 
produced in the wire. 

(10236) R. S. D. asks: have a 
four-magnet telephone generator whiCh rings 
through 50,000 ohms, which has been through 
a fire. I s there any way by which I can 
charge the magnets over again, and how much 
wire will I need to wind the armature? A. 
The Carty bridging bell, which is used for long· 
distance telephoning, is said to be wound to 
1,000 ohms with No. 38 B. & S. wire. This 
would require nearly three·fourths of a pound 
of wire. If your magnets are not burned so 
as to injure the steel, they may bfl tempered 
and remagnetized. They will then be as good 
as they were before. 

(10237) R. H. asks: I desire to make 
a rheostat for use, with an arc lamp in my 
stereopticon. Ha ve you a description in any 
of your SUPPLEMENTS of such an appliance, 
with instructions how to make it? A. A 
very good form of rheostat is shown in SuP
PLEMENT 865, price ten cents. This may be 
adapted for use on a lamp. The slate sides 
are not needed, but the frame should be of 
iron insulated by asbestos. A plate of slate 
should be used for the blocks and swinging 

me to any publication describing such a pump, 
and recommending the circumstances in which 
it is most helpful? Is the following idea 
feasible? Given a deep well, say 90 feet to 
water surface, and required to pump a small 
quantity of water for USe in building masonry 
trough A (see sketch 1) connected with a 1-

arm to vary the resistance. The size of wire inch pipe is 5 feet higher than trough B con· 
depends on the amperes the lamp carries. No. nected with a 1 Yo -inch pipe. Both pipes are 
12 German silver will probably be heavy connected below well water surface at a point 
enoug;h. Subtract forty·five from the voltage where each has been coned down to' Yo inch 
of your current and divide the remainder by diameter and at this point a third short pipe 
the ampere's the lamp takes. This gives the of 1 'inch diameter 0 is connected which 
ohms of resistance required in the rheostat, al· 1 opens out into the well water 5 feet below 
though it will be well to use about one·fifth I water surface. Pipe C is closed and the whole 
more wire. You can allow fifty feet of the system filled with water from trough A, which 
wire named above the ohm. Of course will flow out from trough B. Sup· 

pose then the level in trough A is kept con· 
(10238) E. K. E. asks: Would you stant by lifting the water from B to A and 

be kind enough to tell me the exact length of 
German silver wire of a suitable size for a 
resistance box which would be required to give 
a resistance of one ohm, the wire being such 
as is commonly sold by electric supply houses? 
A. The length of wire for one ohm depends 
upon its size. Supply houses keep all or nearly 
8.11 sizes of German silver wire to correspond 
to those of copper wire. To find the number 
of feet in an ohm, divide the number of feet 
of copper wire in an ohm by 13. The quotient 
will be the number of feet of German silver 
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(10239) D. A. H. asks: Have sci. 
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pipe C is opened. Will a bigger discharge ar· 
rive at trough B than that which is poured 
into trough A owing to well water entering at 
0, where, due to the coning, the pressure head 
has been converted into velocity? Rough di· 
mensions have been assumed only for facility 
of expression. A. A jet pump works on the 
principle that a stream or jet of liquid at a 
high velocity will drive or carry along with it 
the particles of fluid which surround it. We 
doubt if i t  would be possible to make the 
plan which you show in your sketch work be· 
cause the difference in level between the reser· 

entists generally accepted the theory that the made the difference in level 50 feet instead of 1999 RubY St.. Rockford, Ill. 
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WIth reference to a pOint on the earth, that 
point with which the wheel is in contact with 
the earth, the part of the wheel which rests 
on the ground at the moment is at rest. The 
top of a wheel moves with a lever·like motion 
with reference to the point in contact with the 
earth. Probably this is what you have in mind 
in your question. It is fully discussed in 
Notes and Queries of Vol. 93, Nos. 16, 20, and 
25, to which we would refer you. We send 
them for ten cents each. 

(10243) G. W. B. asks: Why is it 
that if there is a particle of grease or some 
other substance on the inside of the glass of 
a cylinder lubricator, the drop of oil tends to 
slide away from it, and if there is some sub· 
stance all the way around the inside of the 
glass the drop of oil lengthens out and be· 
comes oblong until it passes that substance? 
A. We presume the phenomenon you have no· 
ticed is due to capillarity. The fact that the 
drop does not wet or come into contact with 
the side of the tube causes its peculiar motion. 

(10244) B. C. J. W. asks: Will you 
please explain the following questions in Notes 
and Queries? In Todd's "New Astronomy," 
page 253, it i s  stated that even the faintest 
stars are visible by day and night from the 
moon. Why is tlfis the case? A. The abo 
�ence of air from the moon would enable 
dwellers there to see the stars at all times. 
The sun would be a blazing star, and its light 
would not be diffused through space so that it 
would render other heavenly bodies invisible, as 
is the case on the earth. S tars may be seen 
on the earth in the daytime through a tele· 
scope, which cuts off the scattered rays of sun· 
light and allows the rays of the star to come 
directly to the eye. 

(10245) R. W. M. asks: I would like 
to know through your paper as to how to make 
the best kind of a storage battery with the 
following rna terials : Three lead plates (square) 
6 x 6 Yo x 1/16 inch; nine (round) plates 4 
inches diameter x lh inch. A. As good a way 
as any to make a storage cell from sheet lead 
is to be found in our SUPPLEMENT 845, price 
ten cents. A much better cell can be made by 
following the methodjl given in SUPPLEMENT 
1434, price ten cents. 

(10246) J. H. N. asks: What theory 
or theories are held to explain cyclones? 
A. Cyclones are large whirlwinds which travel 
over the earth from west to east. The wind 
blows in to the storm from all sides, so that 
the whirl of the storm is in a direction oppo· 
site to the motion of the hands of a watch in 
the northern hemisphere, as the storm moves 
forward. The subject is treated fully in 
Waldo's "Elementary Meteorology," which we 
send for $1.75. 

NEW BOOKS, ETC. 
CONCRETE COUNTRY RESIDENCES. New 

York: Published by The Atlas Port· 
land Cement Company, 1906. Illus· 
trated; pp. 92. 

rush and as suddenly dying out, then electric 
waves are thrown off into the space around the 
wire, it may be with great force, so that they 
are sent many miles. It is these waves which 
are used in wireless telegraphy. They are 
not in the wire. The wire is but a core or 
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center around which the waves whirl with ' 
tremendous energy. We are but beginning to which these nozzles should be proportioned. II. 
learn their power and value, and have not The end of the supply pipe from the higher 
yet harnessed them and broken them into our reservoir should terminate in a small nozzle A 
usC and Eervice. 2. Referring to the arti· from which the water will flow with great 
de entitled "Humidity and Heating Sys· velocity. The openings B B and the contracted 
tems" in your SCIENTIFIC AMERICAN, why i, diameter of the chamber at B' should be small, 
it that the humidity of the air in the house so as not too greatly reduce the velocity of 
heated by artificial meal'lS is so much less than the water which issues from the nozzle at A. 
that outside? Does the air lose any of its, A large valve should be supplied at D which 
moisture by being drawn into the house and' is used to start the pump. This is opened 
heated? A. The humidity spoken of is not the wide. After the water is flowing through the 
amount of moisture in the air, but the per· nozzle with its maximum velocity the valve D 
centage of moisture as compared with the is suddenly closed. This will cause sufficient 
total amount of moisture which the air could pressure in the chamber above, due to the 
hold at that temperature. Air saturated with momentum of the water, to cause it to force 
moisture is said to have 100 per cent of hu· the check valve B open. If everything is 
midity. The whole name is relative humidity, properly proportioned and if there is sufficient 
which expresses the meaning better. It is head more water can be forced in to the reser· 
the moisture relatively to complete saturation. voir B than flows from the reservoir A. 
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1'< ow, the capacity of the air to hold moisture 

(10241) H. L. P. asks: Will you 
varies greatly with the temperature. In a 

kindly publish in your query column a list of summer morning fog may lie thick over the 
all the different kinds of ether waves, their THE EUREKA CLIP earth, because the air was saturated with 
rate of vibration per second, and their wave 

tectural style and construction which is made 
possible by the employment of concrete is strik· 
ingly shown in the various types of buildings. 
The illustrations-and these really constitute 
the entire text-are of. representative rural con· 
crete residences from all parts of the country. 
The photographs are supplemented by floor 
plans showing in detail the construction of 
the buildings. Every house owner interested 
in this question should procure a copy of 
"Concrete Country Residences"; a more strik
ing recommendation for this type of building 
can �ardly be found in the literature of archi· 
tecture. The book is handsomely printed and 
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fog disappears. Why'! Not because there is 186,000 miles per second? A. The ether waves 

any less moistUl'e in the air than earlier, for concerning which you inquire are the vehicle 

the dew and fog will come again at nightfall by which the radiations pass from the sun to 

and last till morning probably; but because at the earth. These radiations become heat, light, 

the higher temperature of midday, the air can or electro·magnetism, and other forces perhaps, 

carry more water in the condition of invisible when they strike upon organ� which can ap· 

vapor than it could at the lower temperature propriate them as such. That which strikes 

of the early morning. Now apply this prin- the eye becomes 
.light,

. 
that which affects. other 

eiple to the heated room. The air inside the nerves of sen
.
satlOn gIves us the sensatIOn of 

room is warmer than the air out of doors; i heat. You WIll find much about these matters 

3ml though it may contain the same number of I'in Thompson's "Light, Visible and Invisible." 
grains of water vapor to the cubic foot, that So far as we know, all these w�ves pass 

amount of water vapor will not bring the through space with the same velOCIty, about 

relative humidity of the room as high as it 186,000 miles per second. We can send you 

",ill the out·of-door air, because it will take the book named for $2. 
more water to produce the same per cent of (10242) A. S. asks: Would you 
humidity in warm than in cold nil'. The warm 
nil" has a greater capacity for water vapor than 
cold ail' has. It is for this reason that we 
sli0uld have a water pan in the hot·air box 
of the furnace and add water vapor to the 
heated air be�ore it ente.!"s the room. 

kindly explain to me, in your query column, 
why the upper part of a wheel moves much 
faster and farther than the lower part? A. The 
upper part of a wheel of a vehicle docs not 
move Along the rODd Dny faster than the bot· 
tom of the wheel. The whole whed moves 

(10240) L N. A, says: May ask together as fast as the vehicle mov"s. 'i'hls 
the following questions of your world-renowned I must be so, or that part of the wheel which I 
paper? What Is a jet pump? Can you refer moves slower would be left behind on the road. ' 
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COUNTRY COTTAGES AND WEEK'END HOMES. 
By J. H. Elder·Duncan. New York: 
Cassell & Co., Ltd., 1906. 4to . ,  pp. 
224. Price, $2.50. 

The layman of moderate means will find 
excellent information regarding country cot· 
tages suited alike to his class and to his purse 
in this handsome book. Tbe illustrations in
clude half·tones from photographs of actual 
cottages, as well as floor plans showing in de· 
tail the internal arrangemen ts of the buildings. 
The text is written in non·technical form, and 
it gives much practical data as regards the pas· 
sihle and actual costs of the buildings illus· 
trated, various points which come into con
sideration, a short chapter on gardens, and 
general information, among which the schedule 
of architect's fees will d oubtless be of service. 

t However, as the cottages in question are Eng· 

I liSh and were built under the conditions ob· 
taiu'ing in England, the· circumstances will 
probably differ somewhat in this country as 
regards the actual construction. Nevertheless, 
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� l7e II book should prove of great value in this coun-�� � try also. 
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ARTIFICIAL STONE. By L. P. Ford. A 

paper of immense practical value to the 
archited and builder. SCIENTIFIC AMERI

CAN SUPPLEMENT 1500. 
THE SHRINKAGE AND WARPING 

OF TIMBER. By Harold Bnsbridge. An 
excellent presentation of modern views; 
fully illustrated. SCIENTIFIC AMERICAN 

SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT. 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN� 

TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT.VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written instructive and copiously l11ustrated 
article.

' 
SCIENTIFIC AMERICAN SUPPLE

MENT No. 1493. 

HOME MADE DYNAMOS. S CIENTIFIC 

AMERICAN S UPPLEMENTS 1&1 and &00 con· 
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME 
RICAN SUPPLEMENTS 720 and 793 de
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 8&5. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN 

SUPPLEMENTS 759,7&1,7&7, &41. 

Price 10 Cents each, by mail 

Order through your newsdealer or from 

New York: The Macmillan Com
pany, 1906. 12mo.; pp. 427. Price, $2. 

As the author explains, the object of the 
[('xl-book of fungi is to serve in some measure 
as an introduction to the comparatively new 
lines of research opened during recent years I in the morphological, biological. and physiolog
ical study of fungi. and also to indicate the 
sources whence information of more detailed 
kind may be obtained. Our knowledge of this 
subject has been increased remarkably within 
the past few decades, and the appearance of 
this book is both timely and necessary, for 
the usual text -llOoks discussing I he; questions 
involved are on the whole extremely technical 
and academic. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 20, 1906, 
AND eACH BeARING THAT DATB 
[See note at end of list about COPies ot tbese patents. 

Accounts, apparatus for keeping, P. B. 
Horton ................................ 836,383 

Adding and typewriter machine. combined, 
J. O. Lotterhand ...................... 836,390 

Adding machine. C. N . .\lcFarland ........ 836,130 
Adding machines, separable keyboard for, 

J. C. Lotterhand ..................... . 
Adjusting device. A. 1'-'. Clarke ........... . 
Advertising device. E. J. BrandeL ........ . 
Agricultural implement, A. R. Jeffrey ... . 
Air brake coupling', C. Schumacher . . . . . . . •  
Air compressing and cooling appara tUB, R. 

836,389 
836,485 
836.363 
836,582 
836,344 

Berg ........................ . ......... 836,624 
Air ship, E. Stoltzfus . . • . • . • • . •  , • . . . . . . . .  836,224 
Air ship, P. & P. Lebaudy ...... .......... 836,513 
Air ship, J. F. Harris .......... .......... 836,577 
Album and case therefor, F. Voege ...... 836,418 
Alloy, steel. de Dion & Bouton ... ........ 836,567 
Alloys, improving the malZnetic onaJities of 

iron silicon aluminium, R. A. Hadfield 836,497 
Alternators, m'?thod and apparatus for test� 

ing. B. A. Behrend .................... 836,359 
Amusement apparatus. G. Hvde ..... ....... 836,260 
Amusement device. Boeck & Mullpr ...... 836,556 
Anchor. W. W. Wilkison ...... ... .. ....... 836,231 
Animal trap, Graves & Kelley ............ 836,319 
Animals, voice attachment for fJrtifif:ial, G .  

Wessell .............................. . 
Atomizer, E. C. DunninlZ ................. . 
Automatic alarm, I. Filson ............... . 
Axle, W. W. McGrew ................... . 
Axle attachment, buggy, W. J. Dolan ..... . 
Axle block, vehicle. J. Muir ............. . 
Bale tie making machine. C. B. Pfl�t ..... . 
Baling press, F. A. Ryther ............... . 
Ball. See Foot ball. 

836,351 
836,442 
836,377 
836,131 
836,568 
836,331 
836,650 
836,653 

Band cutter and feeder. E. U. Dflwn...... 836,182 
Bandages, machine for makinlZ ulaster of 

PariS, J. K .  Toles ..................... 836.414 
Bandoleer or belt, L. D. Hubbs"l. . . .. .... 836,580 
Bandoleer or belt, W. C. Fisher .......... 836,642 
Barge, steel, A. L. Hoffman .............. 836,113 
Battery cell, dry, J. W. Brown .......... 836,480 
Bearing for wheels, resilient, A. Simpson 836,656 
Bearing, roller, D. Allen .................. 836,429 
Bed bottom, E. A. Cleaveland ............ 836,092 
Bed, invalid, W. C. McGough .......... .... 836.397 
Bed lock, J. E. Coleman .................. 836,304 
Bed pan, I. Newman ...................... 836,334 
Bed, sofa, R. Deimel...................... 836,246 
Bench stop, E. H. Sheldon ................ 836,655 
BlUing package, A. W. Holway .......... 836,382 
Boiler, R. W. Mewes .................... 836.522 
Boiler tube cleaner, E. Mettler .......... 836,267 
Bolster, body, A. E. Ostrander ............ 836,134 
Bolt casing, J. S. Rapson ................ 836,463 
Book rings in position, means for retaining, 

L. M. Morden ......................... 836.127 
Boot and shoe holding rack, S. L. Saunders 836,218 
B o o t s  and shoes, detachable tread for, N. 

J. Busby ................ . . . . . . . . .. .. . .. 836.364 
Boring implement, J. F. & W. G. Pierce 836,212 
Bottle, E. M. Smith, Jr .................. 836,539 
Bottle cleaning ullllal'atu::;, E. Weymar .... 836,291 
Bottle, measuring, W. T. Sears: ........... 836,466 
Bottle non-refillable, H. C. Keithler ........ 836,583 
Bracelet, J. Bennett ....................... 836,080 
Bracelet, O. L. Gammelgaard .... .......... 836,109 
Brake apparatus, load, C. C. Farmer ...... 836,105 
Brake apparatus, load, Mason & Farmer .. 836,124 
Brake lever, Dunn & Whitaker ............ 836,640 
Brake mechanism, J. H. McQormick ... ... R:lli.27! 
Braking mechanism, N. Bouchard .......... 836,362 
Brick making plant, H. H. Walsh ..... ... 836,547 
Brooder, chicken, C. L. Pashley .......... 836,276 
Brooder heater, G. E. Littlefield .......... 836,194 
Brooder, poultry, E. J. Hudson ............ 836,259 
Buckle, W. Bloomberg ................. ... 836.176 
Buckle, J. A. Patton ...................... 836.338 
Buggy top prop, 1. S. Norton .............. 836,203 
Building block machine, S. A. Latimer .... 836,448 
Building block machine, C. F. Sanford .... 836,608 
Burning fuel, J. M. Schutz ......... ....... 836,219 
Calpllciar for watchcases, A. W. McCullough 836,598 
Camera, T. Mahoney . . . . . . . . . . ........... 836,596 
Candy machine, T. Allatt .............. . .. 836,552 
Candy, making stick, J. Stuckes, reissue .. 12,563 
Car braking and shifting apparatus, rail� 

way, W. Miner ........................ 836,269 
Car coupling, D. P. Moran ................ 836,329 
Car coupling, W. F. Richards ............ 836,404 
Car, dumping, B. F. Moore ................ 836,395 
Car end construction, railway, E. I. Dodds 836,373 
Car end sill, A. E. Ostrander ............ 836,132 
Car loading apparatus, A. Chapie: ......... 836,435 
Car or the like ventilator, E. R. Swan .... 836,285 
Car, tank, E. I. Dodds .................... 836,372 
Carline and manufacture of, E. 1. Dodds, 

836,370, H:3G,:J71 
Carriage, folding baby, N. KalIL ......... 836,505 
Cattle stock, B. G. Labachotte ............ 836.264 
Cement block machine, Yeocum & Cramberg 836,426 
Cement building block, Layfield & Crisp .. 836.589 
Cement post, L. H. Stoner ... ............. 836,473 
Chimney closure and ventilator, J. E. Nel-

son .................................. . 
Ch urn power, S. G. Davis ................. . 
Cigarette machine, J. M. Martinez ....... . 
Circuit controlling keyboard apparatus, P. 

8:36.:1:30 
8:]6.100 
.s:36.fll!) 

B. Delany . ............................ 8:l13,:W7 
Clamp. See Lens clamp. 
Clasp, F. R. Elbert. ....................... 836.641 
Cloth cleansing device, W. S. Baker ...... 836,293 
Clothes line reel, S. C. Goldenberg ........ 836,444 
Clutch, fluid speed governing, J. C. Wands . 836.348 
Clutch, roller friction, A. C. }I�. Dann ...... 836,097 
Cock, gas, W. N. Pynes .................. .s:�(-). GOG 
Coffee pot, J. A. Cox ........... . . . . . . . . .. 8:W. G:�5 
Coffee roaster, N. B. Post ................ 836,341 
Collapsible box, C. H. Stonebridge.836,411, 836,412 
Collar, automatic locking, C. V. J. Chris-

tensen ................................ 836.303 
Collar support, A. Haviland .............. 836.498 
Colter and stUbble turner, C. S. Upton .. 836,544 
Column, E. W. Chambers .................. 836,562 

MUNN 
Comb cleaner, Hughes & Rose ....... ..... 836,501 

COMPANY Compound, S. E. Stevenson ................ 836,223 

New York 
Compound engine and pump, J. D. Reekie 836,141 
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Wooden TanKS 
Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage CO. 
MANU BACTURERS 

BAL TInORE CITY, MD. 

CATALOGUE GRATIS 

It's fasy to Keep (001 f 
The Simplest, smallest, safest, neatest and most successful Motor Fan made is the Rawlings Patent 
IIigh-l'ipced Water Moto l' -Fan. Can be mstal1ed in a few minutes. No operating expenses Made of high-grade brass. Pric� 14-in. Fan with complete coup. liugs. $10.00. 

E. GINTZEL 
PIJE.RTEDOCT I 

150 N ...... u St .. New¥orkCity 

PAN-TOG ----. 
Something out 01 the eommon 

FOR MEN 
FOR CHRISTMAS· 

Every Mother'. Son Should 
Have One in His Room 

Pan·Tog is a d ressin2' ehair 
for TIlen; with it tho tl'ou::::ers 

are creased fresh every morning. �ote 
��

e
th:�

e
��l� tr±�l�)�'���T;jUrl�i�;g��

e
�)�

ur 
back for coat and vest. Shoes and 
slippers go out of sight under seat 
which is low1 and easy whon laeing 
shoes. Quarteredgoldenoak orma· 
hoganized birch. A han dsome chair 
that will last a life-time and pay for 
itself in six months. Wepay freight. 
Write for descriptive folder. Price 
CENTRAL MANTEL CO •• 12120lin Str. St. Louis. 

�;Zl' 12 in. �c: 
�_� - ---' -:---_ .:� ___ ".:" _ - 352J1tt,�\�.enea:� 

LconOJllO ""Colnblnatlon" Dre"'!'Ier ly flS hard 
I\-', the mach niarnond. Wi]1 true or sha pe allY wheel except the very 
hard and Co'1.rborundurrl. The "Combination" is the r 0 u g-l! i n g- tool 

end of uEcQnomo.'� Send for Cil'cubr. Dresser s���c�� i� ���s�
a
t�f;l: 

INTERNA'fIONAI .. SPECIALTY 00., 360Ilolden Ave., Detroit, Mich. I 

'PAT-ENTS 
Onr Hand Book on Patents, Trade·Marks, 

etc., sent �:ee Patents procured through 
Munn & Co. receive free notiee in tb.e I SCIENTIFIC .AMERICAN ' 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washingt.on,D.C. 

Convert 
Your 

Write for list No. 102 describing 
seyenty ma chines. ". e furnish 
�:���S"��[e:_;o��etffle;:r�.p�

t
��s5 

H P., suitable for blCYcl." runabout, motor boa t and st.'ltionary purposes. Our motor· cycle cCitalognl! is one of the most complete ever issuer!, Mailed upon request, Postage 2c. 
HARRY R. GEER CO., 1015 Pine Street, SI. Louis, Mo. I 

I 9 0 61 
THOMAS 
AUTO=BIi 

�8u USE GRINDSTONES P 
{f so we can SUPPlY you. All sues 
mounted and unmounted. always 
kept in stock. R9memi'ler, we make a 
specialtyof selectIng stones for all spe· 
cial purposes. Send for cataLO{1Uf .. 1 " 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. C leveland, O. 

�Christmas Comes But Once e Year" 

t carat commercial white 
perfect diamond set in 
14 kt. s.oUd gold 

$30 00 mountIng ______ • 

$5 cash and $3 per month. 

Gents' O. F. 12,16 or 18 
size or ladies 6 size plain 
or beaUtifully engraved 
20 year, 14·kt. gold·filled 
case fitted with genuine 

new Elgin or Waltham 
movement. $12.50 

D!IUI\OIlc11 �l'Iers __ Watch .Jobbers 
.188. State Slreet :: CmCAGO 

" Try 
���� Squares 

CONCAVE Case Hardened Stock. Blades hardened to Spring Temper and graduated to 32ds and 64ths, 2 to 12 ins. long. 
Write to·day for Catalogue No. 17 B. 

L. S. STARRETT CO .. Athol, Mass. 

TO $115 PER MONTH 
For Firemen and Brakemen, experience 
unnecessary. Instructions by mail at 

your home. High wages guaranteed j 
rapid promotion. We assist you in 
���t�

in
ge�dPt����� Wriil p�rt1.���;; 

at once. Inclose stamp. 
ional Railway Training School, Inc. 

Boston Blk, Minneapolis,Minn 

The Genuine 
Armstrong's 

STOCKS 
and DIES 

Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 

THB ARnSTRONG MFG. CO., Bridgeport. Conn. 
New Yark OjJWe, 139 Centre Street 

PIPE CUTTING 
AND THREADING MACHINE 

For Either Hand or Power 

�l�:d �i��i�e ;�"��J� rb!sl��a;i���� �������h:Jr, 

_I\IACHn.-E �o. 78. 
Range 2U-4 in. R. H. 

etc., and c.'ln be wurked a s  an ordinary power machine or taken from its bas8 for use flS a 
�:��l��ac:�it; i;e����fl °l�DE;g,e u�l��t��ti�d c:.talogue-pdce list tree on a pplication. 

THE CURTIS 8 CURTIS CO .• 
6 Garden St.. BRIDGEPORT, CONN. New York Office, £0 Centre St. 

SPARK COILS 
Their Construction Simply Explained 

Scientific. Alnerican Supplelllent 
160 describes the making of a l).2.inch spark 
coil and condenser. 

Scientific A nlerican Su pplenlent 1514 tells you how to make a coil for gas· 
engine ignition. 

SCIentific Anlerican �upplenlent 
1522 explaiuR fully the construction of a j uIIlp,·spark coil and condenser for gas-engine 
IgnItion. 

Scientific Anlerican Supplellient 1124 describes the construction of a 6-inch 
SPaJ k coil 

Scientific Alllerican Supplenlent 1087 gives a full account of the making of 
an alternating current coil giving a 5·inch 
spark . 

Scientific Alllerican Supplement 
1527 describes a 4-inch spark coil and con
denser. 

ScientIfic Allleri can SupplelHent 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above· mentioned set of seven papers 
will be supplied for 70 cents. 

Any Single copy will be mailed for 10 cts. 
MUNN ®. COMPANY, Publi"hers 

3&1 Broa dw a y New York 
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