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(92a2) G. B. E. asks: Will you kindly 
Inform me if the current going over a tele
phone line when a person speaks into a 
])u ttery transmitter Is a direct or an alterna t
ing one? A. With an induction coil, the 
transmitting telephone being In the primary 
circuit, the current in the secondary is alter
nating, since an Increase of the lines of force 
takes place when the diaphragm Is approach
Ing the magnet of the telephone transmitter, 
and a decrease takes place while the dia
phragm is receding from the magnets. 

(9233) C. D. R. M. writes: Since air 
freezes at about 310 degrees below zero, and 
since the temperature falls one degree for 
every 333 feet of ascent from the earth, or 
about 15 % degrees to the mile, It Is clear 
that air must be frozen at less than 26 miles 
ascent from the earth, and if frozen, It must 
fall, and friction, heat, and electrIc phe
nomena must result. If it Is said that 800 
cubic feet of air must be compressed Into one 
foot of liquid air, I reply more than 1,700 feet 
of yapor must be condensed Into one cubic 
foot of rain water, but nature has an eas� 
way of doing It. If It Is said, again, that the 
air is far too rare to be frozen at such a 
height, I reply, if this w(>re true In general, 
which is not proven, yet with the wind blowing 
50 to 70 miles an hour, as It sweeps upward 
from the earth, It must carry plenty of com
mon air up into those unel'plored regions. 
A. The constituents of the atmosphere are 
all of them unsa tura ted gases at the surface 
of the earth. As their density Is produced 
by gravity, it follows that t

.

hey are less sat- I urated at a higher altitude than they are 
at any lower place, and therefore farther 
from the point of liquefaction. The contrac
tion produced by cooling Is less than that 
produced by the pressure of gravity. There 
is, so far as we can see, no reason to sup
pose that there is liquid air In the higher lay
ers of the atmosphere. It would seem that 
It should be detected by optical methods, by 
Its effect upon the light, if it were present 
anywhere In the atmosphere. 

(9234) E. P. J. writes: Please give in 
your inquiry column the number of pounds 
of lifting power exerted by 10,000 (or 100,000) 
cubic feet of pure hydrogen gas. Great Inter
est is now manifested by the general' public 
In the possibilities of aerial navigation. 
There seems, however, to be considerable dis
agreement In regard to the facts pertaining 
to the subject. I recently submitted to two 
supposed scientists the question as to what 
the lifting power of the hydrogen gas con
tained In a cylinder 100 feet long and 40 feet 
In diameter would be, and one gave the l\Ilswer 
as 3,000 pounds, and the other 8,000 pounds. 
Of course, one of them must be wrong, and 
perhaps both of them. I would be glad to 
know what your estimate would be. A. The 
usual allowance fer the lifting power of hy
drogen gas Is 70 pounds per 1,000 cubic feet 
at the normal pressure of the atmosphere. A 
balloon 100 feet long and 40 feet In diameter 
will contain 125,000 cubic feet, and will 
therefore lift about 8,750 pounds at the start. 
This includes all weights, bag, car, ballast, 
aerohauts, food, etc. The answer 3,000 may 
allow for all these and leave the excess of 
lifting power. The answer 8,000 evidently Is 
a round number, and includes all weights. 

(9235) R. J. L. says: I want to ask 
you the following question: How to demag
netize a watch? I am working In an electric 
light plant, and recently my watch became 
magnetized. Our dynamos are 110-volt, Gen
eral Electric machines. I have worked around 
them, and have been leaning on the frame and 
had the watch close to the field coils many 
tlm(>s, but have never had the watch af
fected before, .so I am not sure whether, the 
machines or having the watch close to pieces 

.of magnetized Iron Is responsible for the trou-
ble. I see jewelers use a coil of wire with a hole 
In the center large enough to admit a watch, 
which Is connected to an alternating current, 
and the watch Is dropped In the coil and pulled 
out and It Is demagnetized. Now our ma
chines are direct current, and I would like 
to· know \f It Is possible to do It with our 
machlnt", and what the outfit would consist 
of. I have been taking your paper for ahQut 
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three years, and have never noticed any in- contracts outlined In the previous volumes. It INDEX formation of that kind In your question col- would be wise If every Industry had similar OF INVENTIONS 
umn. A. A watch may be demagnetized by a contracts adapted to Its own peculiar line For which Letters Patent of ,the 
direct-current dynamo by hanging It by a of business. 

United States were Issued string and twisting the string so as to rotate HANDBUCH DER INGENIEURWISSENSCHAFT- for the Week Ending the watch rapidly, near to the pole of a I EN Zweiter Band Der Briickenbau strong magne
.
t. While It Is whirling, gradu- Se�hste Abteilung ; Eiserne Briick- November 24, 1903. 

ally remove It from the neighborhood of the 
I enpfeiler Ausfiihrung und Unter- AND E A C It IS BAR I N 0 1 HAT 0 Ale 

magnet. The method you describe with an h It d
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a ung er el sernen 'ruc en. ear- I l8ee note at end of Jist about copies 01 thes" pateuts.! alternatmg current IS ar more e ectIve an beitet von G Mantel und W Hin- ' ________________ _ reliable. . You cannot 
.
�ring the watch in.t� richs. HeraU�gel?eben von Th. Lands- : Abrading wheel truln,g tool, L. A. Sherman YJu,:_ the positIOns you descllbe without magnetIz berg Dr Th Schaffer und Ed Sonne I.Accumulator plate, �. W. Buhne . . . . . . . . . . • Ju,�,. 

ing it. Dri tte �erm'ehrte A�fiage. Mit 27 Ii ' ACl���:;pa.r���. ������� .�����t�.r�:, .. �: . ��1.��': 744,7"2 
(9236) J. M. M. asks: Will you please Textfiguren Sachregister und 13 Acid vat, T. W. Rull'ner ...... . .... . .... . . 7H,::�" 

to state the approximate weight of water, and lithographi�rten Tafeln. Leipzig: ig;����.!;,�g t:��';;IO�; :,. ��:e�I���.:::::::: m;t�� 
'.I.lso the weight of the Iron jackets required Verlag von Wilhelm Engelmann All' or other aeriform bodies, compress.J!· 

" 1903 P 371 
. , for, lSergeant & Raymond . . . . . . . . . . . . .  745,298 to cool a 60-horsepower automobile motor . . p. . I Alkalies and alkali earths, manufacturmg 

A. The amount of water required for cooling The second volume of this admirable hand- h;vdrates of, F. Jahn . . . . ....... ... .. .  744,920 
automobile motors depends upon the tank 'look of civil engineering (which may be re-

Alu'i'fe':ghan.� . �::����.c:�: .. ���I��:.��: .. �: 744,765 
surface that can be obtained in location and garded more as an exhaustive treatise than as I Amalagamator, G. Fletcher et aL ........ . 745,047 
design of the automobile parts. In the best handb k) d I 'th t In ' t t i

, 
Angle chair, G. A. Weber . .. .... . . .. .... . 744,833 a 00 ea s WI cer a Impor an I Animal trap, W. H. Reill' . . . . . . . . . . . • . . .  745,118 designs of the present date, about two gallons questions In bridge construction, notably Iron I Apron guiding meclianlsm, W. J. Asher, 

of water per horse power Is used with a bridge piers, and the construction and main- � . r�l�sue .. ,' . : . . . . . . . . . . .. . .  :. . . . . .. ... . 12,173 
pipe cooling tank weighing about six pounds tenance of iron bridges. Particularly In the: !��::'':'�blle d����';.;,l;:;, �.m�o����s.�� .:::::: 7!�:��� per horse power. chapter on Iron Piers Is to be noted an ex- I Automatic sprinkler, H. C. Perham ... ... 744,791 

(9237) C. E. B. asks: 1. Is it at pres- cellent theoretical discussion as well as a !:�l�t �: �. ���dr��a��.::::::::.���,���: +!!:g�� 
ent practicable to run an automobile with 
compressed air? A. The operation' of auto
mobiles by compressed air has not been a 
success. It requires expensive machinery to 
compress the air, and the system Is consid
ered too limited in a Single run for Its success
ful operation. 2. Could I make a working 
model of tin? A. You can make a tin model 
of an Invention, but not a proper working 
model. 3. Have any large corporations ex
perimented with compressed air for a motor 
power for automobiles, street cars, etc.? A. Com
p ressed air Is In use for motive power for 
railways and street cars, factory tramways, 
and many other uses requiring transmission 
of power to considerable distances. 4. Would 
five or six hundred dollars be enough to per
fect It? A. Five or six hundred dollars will be 

description of practical Improvements which Axle and wheel, vehicle, B. B. Gilmore .. 745,009 
have been made within the last decade. The Bag�, self-closing mouth for, G. W. WIll-, Iams . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  .. . .  744,846 
late W. Hinrichs prepared the chapter Gn: Balance stall', D. H. Church .............. 744,719 
Bridge Maintenance with praiseworthy thor-, Bal ls, manufactUre of golf, P. A. Martin. 745,213 Balls, manufacture of the cores of golf or 
oughness. i like, P. A. Martin . .................. 745,212 

Y I 0 W A B k f' Barrel lifter, W. J. Stewart .............. 744,813 
OUNG VY ON LD ALLS. 00 0 I Bath tub, collapSible, W. G. Gittings ..... 744,745 

Verses. By H. Arthur Powell. Bos- Battery. See Galvanic battery. 
ton: Richard G. Badger . •  1903. Pp. �!m�; �l:t��C���ra!��I�I:'BB;'r������::: 
57. I Bearing plate, center, c. A. Lindstrom . .. . .  

Mr. Powell has here collected se-veral poems ��!�:��: ��\\��, -;: �;::,��s":��� .:::::::::: 
which have apveared In the popular magazines Bearing, thrust, J. T. Cowley .. . . . . . ... .. . 

+��;� 
744,922 
744,917 
745,198 
744,906 
745,234 
744,944 of the day, and has added thereto verses which ���, r����t;ic,\,.P�I.it�lc"t'm��·:::::::::::::: 

have hitherto not been published. Although I' Belt and fastener therefor, conveyor, A. 
it hardly falls within our province to pass . Rasmussen , . .. .. . . . . .. . .. . . .. . . . .. ... 744,979 

upon the poetical merits of his verses, to us �iW;��� ':,�.:'i.'i.lun£��er�· /}. p;r�t��o,,:e.r .. :::: +�:��� 
It seems that he Is at his best In his de scrlp- Binder or file, loose leaf, C. F. W. Graun. 744,749 
tions of nature. Particularly happy seem to �irnd3r a�J's�.:';ta?'" Jfix���thadj;'�i:�bi�:' w: 745,123 

us the poems entitled "After the Rain" and E. Wilson ..... ...................... 745,129 
of little account In perfecting a compressed-air the "Mummers." . Block mold, J. C. Miller . .. . . . . . . . . . .. . . . .  744,970 
plant, on which millions have been spent with LJOHT WAVES AND THEIR USES. By Albert 

BIOC:o:,lgr��g A�rfst;: . ���. ��!".���t�.s. :�:.r:� 744,706 
but iI),dlfferent success. ' A M' h I Ch' The Unl' _ Boat, illusion, M. E. Smith .... ............ 744,88U . IC e son. Icago: Body prote�tor, J. Gamble .. .. . . .. ... .. . . .  745,007 
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NEW BOOKS, ETC. 
ASSANIERUNG VON WIEN. Bearbeitet 
von Paul Kortz, H. Schneider, H. 
Goldemund, Dr. med. Alois Griinberg 
und . Dr. med. Alfred Freund. Her
ausgegeben von Dr. Th. Weyl. Mit 
einem Vorwort von Franz Berger und 
Dr. med. A. Lamer. Mit 76 Textfig
uren und 14 Tafeln. Leipzig: Ver
lag von Wilhelm Engelmann. 1902. 
Pp. 194. Price $4. 

DIE ASSANIERUNG VON ZURICH. Bearbei-
tet von Biihler, Dr. Alf. Bertsching
er, J. Fluck, H. Peter, G. Fr. Roth
pletz, H. Schatzmann, V. Wenner, E. 
Wiist. Herausgegeben von Dr. Th. 
Weyl. Mit einem Vorwort von Dr. 
Th. Weyl. Mit 41 Textfiguren und 10 
Tafeln. Leipzig: Verlag von Wil
helm Engelmann. 1903. Pp. 120. 
Price $4. 

The publication of monographs on the sani
tary systems of the larger European cities 
will doubtless be welcomed by those who have 
the Interests of municipal engineering at all 
at beart. Data which have hitherto not been 
available, either because they have not been 
published, or because they are to be found 
only in widely-scattered periodical literature, 
are here collected for practical utilization; 
municipal officers are given the opportunity of 
studying with the greatest convenience the 
improvements which have been made In the 
sanitation of the leading cities of the world. 

The first of these monographs, dealing with 
the sanitation of Vienna, shows how difficult 
a task was encountered In that city by en
gineers. With municipal traditions extending 
back for hundreds of years, It was no light 
task to undertake a complete renovation: It Is, 
therefore, not to be wondered at that Vienna 
was transformed Into a modern metropolis only 
after It had outgrown Its city walls, which hap
pened about forty years ago. Even In that 
brief �pace of time the city has not been quite 
able to counterbalance the losses which Its 
previous tardiness had entailed; still, a city 
of Its size more than deserves the attention 
of the municipal engineer. 

The city of Ziirlch, which forms the subject 
of the second monograph, has. progressed far 
more rapidly In the same period. The town 
has been provided with a good supply of 
drinking water. An admirable drainage system 
has been Installed. Large sums of money 
have been appropriated for the el<tenslon of the 
water system and for the building of broad 
streets. The administration of the health board 
of the town is admirable. Unfortunately, the 
rather defective vital statistics of the town 
render It Impossible to prove the ·effect which 
these sanitary conditions must have had upon 
the health of the community. 
TELEPHONY. Part III. The Construction 

of Cable Plant. By Arthur Vaughan 
Abbott, C.E. New York: McGraw 
Publishing Company. 1903. 12mo. 
Pp. 142. Price $1.50. 

The appearance of the third part of this 
excellent work will be welcome to electrical 
engineers. The subject Is a very Important 
one, and as far as our knowledge of the sub
ject goes, Is well treated. The contract and 
specifications for cable construction occupies 
more than half the book. We have already 
called attention to the very lucid nature of the 

versity of Chicago Press. 1903. 8vo. Boller compound, J. I. Broughton ......... 745,147 

Pp. 164. Price $2. ��1, h�����t;t:oJ�' H�·R�;'d������:�.::::::: m:�gg 
This book contains a course of eight lectures 

delivered before the Lowell Institute at Boston 
in the year 1899. In these lectures the results 
of the Investigations with which the author 
has been engaged for the last twenty years are 
presented In language as free from techni
cality as possible. They contain much In
formation about light waves which Is to be 
found only In scientific periodicals. The sub
ject while of great scientific Interest Is pre
sented In such simple form that comparatively 
little training is needed to enable one to com
prehend the essential facts and fundamental 
principles Involved. The three colored plates 
are admirably executed. 
THE WELLCOME PHYSIOLOGICAL LABORA

TORIES. By Walter Dawson, M.A., 
M.D. Brockwell Hall, Herne Hill, 
London , S. C., England. 12mo. Pp. 
36. 

Book handle or carrier, A. J. Sleght ..... 745,251 Boots or shoes, article fo'- use in the manu-facture of, E. P. Worth . .. . . . . . . .. . . .  744,850 Boring apparatus boring tube or rod, Me-
N amara & Schanke ...... . .  . .  . . .  . .  . . .  744,873 Boring or drilling machine, multiple spindle horizontal, F. L. Eberhardt .. .... . . . .  744,859 Bottle closure, milk, J. C. Kimsey ....... 745,195 Bottle filler. S. B. GoO' . . . . . . . . . . . . . .. .. . . .  745,051 Bottle, non-refillable, B. W. Glass ........ 744,746 Bottle stopper, A. Fredericksen .......... 745,185 Bottle stopper, self-closing, F. W. Johnson 745,191 Box, Becker & Sprenger . . ................ 744,855 Box" fastener, C. W. Beehler .............. 745,138 Brace, J. Holley . . . ..... . . .. . ............. 745,059 Brake, J. H. Pick ........................ 744,792 Brake beam, S. A. Crone . . . . . . . • • • . • • • . •  744,723 

R����t ms�!�� r��n'ita�et�'iss�:� . :::::::: +!�:8ij� Bridge, fioatlng, H. Kampmann ............ 745,192 Brush or broom, . M. Musgrave . . . . . . • • • • . .  744,784 Building construction, A. Menczarski . • • . • .  745,068 Buckle, harness, F., E. & H. Boldt ...... 744,714 Burner, S. A. Ros.nthal . . . . . . . . . . . . . . • . . • .  744,800 Burner grate, J. F. Swarens . . . . . . . . . . . . •  744,883 Button, separable, C. Yoemans .. . ..... ... 745,089 Cabinet, kitchen, M. H. Shanley. .... .. . .. 744,808 Calcining apparatus, A. Lawrence .......... 745,067 Calculating machine, J. Mallmann ....... . 745,024 'Calculating machine, A. R. Boynton ...... 745,144 It was for the purpose of participating In: Calculating machine, Bundy & )3oynton .... 745,149 
the Inevitable advances of scientific thought 1 Calculator, E. C. Duncan . . . . . .. . . . . . . .. .  745,167 
and discovery which concern not merely In- Calipers, W. A. Mcdonald ............... 745,229 , Calipers or gage, W. Re!lly ............... 744,796 
stitutions and Individual scientific workers, but Camera attachment, W. E. Mulhollan ...... 744,763 
upon which the progress and Intellectual status Camera, panoramic, C. Mms ........... ... 744,928 

Camera sighting device, F. M. Steadman . .. 745,258 
of mankind so largely depend, that the Well- Can. See Creaming can. 
come Physiological Laboratories were founded. Can, J. C. Achterman ................... 744,991 
Mr. Wellcome, who established the laboratories, 2!�d�e:t"tich�en�; ��w�s B�'�h':::::::::: +!�:�M 
while a manufacturer of drugs, keeps this In- Cane fabrics, machine for Inserting dlag-
stitutlon entirely separate and distinct from onal strands In woven, L. Janson .. . . 745,O� Car volster, raHway, A. Stucki .......... 745,262 
his business and under Independent direction. Car brake W. D. Rearwln . . . . . . . . . . . . . .. 744,981 
The work which these laboratories are doing Is Car brake ' beam, raHway,- S. A. Crone ., . ' . .  744,72� 
very valuable. 

THE MECHANICAl, ENGINEER'S POCKET
BOOK OF T AB�ES, FORMULJE, RULES, 
AND DATA. By D. K. Clark, M. I., C. 
E. New York: D. Van Nostrand 
Company. 1903. 18mo. Pp. 692. 
Price $3.. 

The fifth edition of Clark's Pocket-Book will 
be. warmly welcomed by engineers. It has 
already stood the test of time, and has proved 
Itself to be an accurate and useful book. It 
would be almost useless to give any account 
of its contents; as far as this goes, It re
sembles other well-known pocket-books. It 
deals with . mathematics, mensuration, metals, 
alloys, strength of materials, heat, fuels, "team, 
steam engines, boilers, railways, steamships, 
gas, compressed all', windmills, water powers, 
electrical engineering, and allied subjects. 

FUNFUNDZW ANZIG JAHRE 1M DIENSTE DER 
SACCHARIN-INDUSTRIE UNTER BERUCK
SICHTIGUNG DER HEUTIGEN SACCHARIN
GESETZGEBUNG. Votrag gehaiten von 
Dr. Constantin Fahlberg vor dem V. 
Internationalen Kongress fiir ange
wandte Chemie, Reichstagsgebiiude. 
Berlin. 1903. Pp. 38. 

GoVERNORS AND GOVERNING MECHANISM. 
By H. R. Hall. Manchester, England: 
The Technical Publishing Company, 
Ltd. 1903. 16mo. Pp. 119, 76 iUus
trations. Price $1. 

The subject of the governing of engines by 
mechanical means Is a most Important one, 
and the writer has done a distinct service to 
mechanical engineering In the preparation of 
the present lucid volum�, which Is admirably 
Illustrated by engravings and folding plates. 
Some of the types of governors shown are 
most novel, and are not used at all in American practice. 

Car coupling, C. A. Tower .. . .. ... . . . . . ... 745,260 
Car coupling, McConway & KelsQ, reissUe . 12,175 
Car coupling, emergency, Carlisle Ir- Elder, . 745,093 Car door 'grain, A. G. Steinbrenner 745,259 
Car fend�r, T. J. Glynn .. . . . . . .. . . .. . . .. . 744,913 
Car frame, motor, J. J. MacMulkin .. . ... . .  744,775 
Car, mine, W. H. Morris . . .. . . . . . . . . . . . . . . 744,872 
Car ,moving mechanism, J. Barnes ... .. ... 745,034 
Car ore, G. G. Newcomb ....... ... . ... .... 745,113 Car' register ing and annunciating deV'ieP .. A. G. Abizald . . . .. . . ..... . .. . . .. . .... . . Car, street, W. P. Michel . . . . . . . . . . . . . . . .  . 
Carbureter, E. D. Parrott .. . . . . . . . . . . . . .. . 
Carbureter, gasolene engine, P: Jenness . .  Carpet cleaner, G. A. Cowgill . . . . . . . . . . .  . Carpet holder, stair, J. D. Miller . . . . . .. . .  . 

744,704 
744,780 
744,877 
745,063 
744,721 
745,220 

Carriage, combination cutunder, M. H. Kashlan .. . . . . . . . . . .  . . . . . . . . . .  . .  . . .  . . .  745,108 
Carriage step, C. E. Hopper ............ ... 744,863 Casein preparing fat f ree, O. Eberhard . . 745,097 Castings, meld for making brass, Friese & Gilbert ........ .. . . ... ... . .. . .. ... . .. . 745,005 Cement pipes or the like, apparatus for manufacturing, B. Noldner ., . . .. . . . . .  745,291 Cement post, H. McMaster ......... ....... 744,976 Centrifugal drier, H. Monk . .... . ... .. . . .. 745,223 Centrifugal separators, driving mechanism for, M. L. Hoyt . . . . . . . .. . . . . . . . . ..... . 744,966 Chair, G. H. Hersey . . . . . . . . . . . . .. . . . . .. . .  745,104 Charlot, cycloidal, W. D. Cronin ... .. ... 745,159 Cigar bunching machine, H. W. Albright . .  744,951 Cigar plercor, W. J. Bailey .. . .. .. . . .. . . .  744,893 Cleaver and knife, E. P. Donnelly ....... . 745,162 CleviS, plow, :. L. Bay . .. . . . . . . . . . . . . . . .  744,851 Cloth treating machine, D. Gessner ........ 744,744 Clothes drier, S. Butterworth ..... ......... 744,901 Clover buncher, Wheeler & Boice .. . . . . . . . . 744,840 Coin operated machine, Jarboe & Keller .. .. 744,921 Coke, apparatus for the manufacture of, P. Faef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Collar fastener, W. J. Baker . . . . . . . . . . .  . Collar or cuff, woven, A. L. Willard . . . . .  . Comb, J". Koenig . . . . . . • . . • . . . . . . . . .  : . .  . Comb, H. Prevear . . . ........ .... . . . .  � .. . Combustion in coal, compound for promoting, 

745,290 
745,135 
745,305 
744,768 
745,073 

G. M. Dallas ......................... 744,908 Composition, L. C. Gauvreau ....... ....... 745,050 Compositor's stick and type chase, combined, F. W. Weeks .......... ... ...... : . . . .  744,838 Concentrating apparatus, Tucker & Goddard 744,823 Condense)', steam, R. H. Hornbrook . .. . .. .. 745,186 Conveyer, dumping, F. Head . . . . . . . .. . . .  745,183 Conveyers, device for operating trippers for belt, A. M. Acklin ....... . 745,031, 745,032 Conveylne apparatus, G. W. Smith . . . . .. . .  745,25.'l Cooking utensHs. jacket attaclunent for steam, W. F. Stublnger . . . .. .  , . . . . . . .  745,2(11 

ggg�nlorj��f{.:y,��I�ng�'W�'k 'Warn';;: :,.;.: fti;�� Cordage machine, .T. P. Tolman ..... . ..... . 744,987 OOl'n shelling machines, automatic· corn teed· ... er and ",sulator tor, O. Peterseu ...... UII,llG 
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WOOD or METAL Workers ..... ...!I!!iI 
Without Steam Power should 
II8fI 0111" Foot and Hand Power 
llachinery. Send for Catalogues 

,A·.·Wood.working Machinery. 
B-Lathes. etc. 

II!NI!CA PALI..s MFa. CO. 
691: Water St .. S:nec:aFalls, N. 'V.:;;S&�!GIr _ ......... !--.,.,.-

Foot and Po a n d  ·Tnrret l. athe'!! Planwer er� Shapers. and Drill Yre.ses. SHIllP ARD LATHE CO •• 133 W. 2d St., CinCinnati. O. 

BALANCE ��l�t ��:e���:�ai� ��!��� 
are put together properly. 
SCHIEREN BELTING 
RUNS STRAIGHT because of our longitudinal lap construction. Of course the leather is of ullusual 
���I��Dt�i:S B';ft t�:�h:��:�1:.� in our Want acopyl 

CHAS. A. SCHIEREN .. CO. 
NEW Yo:ax: 52 Ferry St. . 

CHICAGO: 92 Franklin St. : 192 Lincoln St. 
PI'rrsBlrnG: 243 Third A v. 

PHILADELPHIA: 228 N. Third St. DENVER: 1519 Sixt�nth St. HAMBURG: Pickhuben 4. 

Corrugating press, J. P. Sneddon . • . • . . . . . .  745,255 
Cotton cleaner and feeder, M. F. & J. H. 

744,8(17 
745.2n 
744.864 
745.21� 
744.993 
744.842 
745.015 
745.092 
745.083 
744.892 
744.789 

Seward • . • • • • • • • • . • . . • . • • • • • • • • • • • • • •  
Cotton gin brush, T. Brantley . . . . . . • • . • . •  
Cotton opener grid, H. S. Houghton . . . . • . • •  
Coupling, W. Milf'-s • • • • • • • • • • • • • • • • • • • • • • •  
Cradle, J. Barta . . . . . . . . . . . . . . . . . . . . . . . . . •  
Crate, egg, White & Wagner . • . . . . . . . . . . . .  
Crate for carboys, etc., E. G. Howe . • • • • •  
Crate or box, collapsible, J. O. Black . • . • . •  
Cream separator, H. H. StUBSY . . . . . . . . . . •  
Creamer, centrifugal, O. Anderson . . . . . • .  
Creaming can, C. S. Obetz . . .. . . . . . . . . . .  . 
Cross head pins, machine for turning, C. A. 

Matheny . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 745.214 
Cultivator. G. W. Hamilton .. ... .... . . . . . .  744.753 
Cultivator and cotton chopper, combined, F. 

Bandy . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  
Current interrupter, T. A. Houghton .. .. . . 
Curtain fastener, M. L. Thomas . . . . . . . . . . 
Curtain fixture, H. H. Forsyth . . . • . . . . . . . .  
Cutting tool, yielding, L .  W. Gates . . . . .. .  . 
Desk implement, combination, W. R. Owens 
Desk, office, Widman & Messler . . .. . ... . . 
Digester lining, G. Lanzendoerfer . . . . .. .  . 
Disinfectant vessel, H. Pfluger . . . . .. ..... . 
Display rack. R. F. Hatch . . . . .. ..... .. . 
Displaying lace curtains, rugs, embroideries, 

tapestries, etc., frame for, W. A. Mc-

744.708 
745.280 
744.819 
744.861 
745.101 
744.934 
744.888 
744.769 
744.978 
745.012 

Dougall . . • . . . . . . • . . . . • . . . . • • . . . • . • . • .  745.288 
Dobby. W. Crutchlow • . . . . . . . • . . • . . . . . • . .  745.041 
Dock, ore, E. C. Carter . . . . . . . . • . • . • . . . . .  745,038 
Door. J. P. Hull . . . . . . . . . . . . . . . . . . . . . . ..• . .  744.9111 
Door closer and check, Bardsley & Rosen-

treteI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 744.709 
Doubletree spring attachment, A. Holritz . •  745,014 
Drapery, frame for attaching, A. Brower • •  744,955 
Draw bar, J. M. Ames . . . . . . . . . . . . . • . • . . • •  745,132 
Dress suit case, M. Axelman . . . . . • • • . . . .  745,133 
Drying kiln. L. C. Van Duzer . . . . . . . . . . . . 745.085 
Drill and reamer, combined, J.  E. Fuhrer. 745,048 
Drill coupling device, screw, C. Christian-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 745.039 
Drip pan. B. McCaughey . . . . . . . . . . . . . . . . . 744.785 
Driving mechanism, G. H. Fry . . . . . . . . . . . •  745,741 
Dust collector. J. M. Schutz . . . . .. . . . . . • • . •  745.076 
Dust collector, E. R. Draver, reissue . . . . 1�174 
Dynamo governor, T. S. Tague . . . . . . . . . •  744,986 
Egg boiler Ij,IOd server. L. A. & C. N. King . .  745.196 
Eggs. preserving. J. W. Green . • • . . . . . . . . .  744.750 
Electric conductor, A. E. Lytle . . . . . . • . . . . .  744,926 
Electric cO!ltroller, A. Sundh . . . . . . . . . . . . 744,818 
Electric cu_rent regulator, P. Kennedy . . . .  745, 194 
Electric heater. J. F" McElroy . . . . . . . . . . . •  744.974 
Electric light switch. E. L. Etheridge . . . . • 744.911 
Electric machines, suspension of dynamo, J. 

F. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . 744.975 
Electric motor control system, A. C. East-

THE EUREKA CLIP 
The IDOst useful article ever invented 

���.:.b�rJ�
S
�iuJ��.�����;S�l���: I Elec���d

s;it�h: ·0:· E:. F�it·:::::::::::::::: m:i�� 
Electrical machine, static, T. Archer . . • • • •  744,707 
Electrical receptacle. P. H. Fielding . • . • • •  745.173 

00 Electrical switch, H. Lomax et al. . . . . . . .  744,924 
nnceCompanies and busin03ss men gen� crally. Book marker and paper clip. Does not mutilate the paper. Can be 

;; Electrically heated handle. R. A. Fliess . .. .  744.739 
CD �lectricity �n electric therapeutics and elec
Z tric treatment, L. Willlams . . . • • • . • • • .  745.128 

744.7-73 
744.767 
745.017 
745.205 

�'::'i�e���Ili �o��!li�� !!f.J::,rn2� � Electromagnet, D. L. Lindquist . . . . . . . • . . .  
� Elevator and dump, J.  W. King . . . . . • • • • •  and notion dealers. or by mail on receipt 

�1��:;;,�a�pl'bc:�o�I�i�lre�a�:�-
Pin Co., ![oxl21, B loomfield. N . Y. 

New Type 
2-Cycle Motor 

PATENTED. Range of Speed. 200 to 2,000 Revo-lutions. . 
4 H. P., Auto. or Marine, 100 Ibs. 
8 H. P. Auto. or Marine, 175 lb •. 

Elevator bin, J. A. Jamieson . . . • . • • • . • • • • •  
End gate fastener, D. E .  Leonard . . . . . . . . . . 
Engine starting mechanism, explosive, C. 

N. Cook . . . • . . . . . . . . . • . . . . . . . . . • . . • . .  744.857 
Engine supporting frame, pumping, E. T. 

Adams . .  . • . • . . • . . . . • . • • . . •  • • • • • • • . • • . .  744.851 
Engraving. N. S. Amstutz • • • • • • • • • • • • • • •  744.852 
Eraser, H. B. ·Tooker . •  . • . • • • • • • • • • • • • . .  745,084 
Evaporator, H. J. Lyman • • • • . • • . • • . • • • •  744,867 
Excavator. E. J. Beard . . . . . . • . • . • • • • • • • • . .  745.137 
Exercising machine. F. H. Chlada ..... ..... 745.154 
Explosive engine, H. Sohnlein • • • • • • • • . • . • • •  744,881 
Explosive engine, B. Harris . . . . • . . . . . . . . • 745,055 
Extension bit or drilling tool. D. L. Ludding-

ton • . . . • . • . . • . . . . • . . . . . . . . . . . . . . . . . . .. 744.925 ManufacL urers in seJLl"ch of the . best sllould addre .... 
CO •• ' :.:!�n:����:�i��' J: N: �:!f����n

':::::::::: � :g:��� CUSHMAN MOTOR 
Lincoln, Nebraska. 

WORK·5HOP5 
of Wood atid Metal Worke�s, without steam: power , equipped with 
BARNES' FOOT POWER 
MACHINERY -
allow lower bids· on jobs, and A'ive greater profit on the work. MachInes sent on trial if desired. Catalog Free. 

w."r 6. JOHN BARNES CO. Established 1872. 
1999 RUBY ROCKFORO. ILL. 

.II Desirable Holiday Gift. 
DRAPER'S 

Recordine: Thermometer 
Traces automatically a correct and continuous record in Ink of the tem-peJt:��z�,f"::d'ai�yw��7..:e"e1: 

THE DRAPER MFG. CO. 
162 Front St .. New York 

lIlakers of Recording Instruments. 

If you want the best CHUCKS, buy Westcott's 
�, •• 'o. ,�, •• u. f?t�p�eG<r:�� 

MAXIMUM POWER-MINIMUM COST. If you use a pump for 
��e:r �al�u �i?Sb::���B mash, tanner's liquor, cottonseed oil or fluids, hot or cold, thick or thin 

TU�;'flrg.T�Rgyev��p which does the most work at the least expense. Simply constructed. Can be run at any desired speed. Perfect-
�t.n��a:�r��.P"C:t:.ft� �:�::!'13.abb'iita�ed}r�� 
TABER ·PUMP CO .. 32 Wells st .. BuffalO. N.Y .• U. S. A. 

INDUCTION 
CO I L S for experi-
ments in X rays and 
other electrical WOfL 

Faucet. A. R. Stone . . . . . . . . . . . . . . . . . • • . .  745.027 
Feed water purifying apparatus, boiler, T. 

Sault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Feeder, boiler, W. Herrington . . . . . . . . . . .  . 
Felly retainer, Wagner & Barnes . . . . . . . . . •  
Fence machine, wire, W. N. Parrish ... .. . 
Fence post. J. D. Paldi . . . . . . . . . . . . . . . . • .  
�'ence post. J. W. Childress • . . • _ • . . • . . . . •  
Fifth wheel and king bolt. ball bearing. 

H. W. Gander • • • • . . • . • • . • . • • . . • • • • . •  
File and file clise, E. B. Jepson • • • • • • • • • •  
Fil ter press, A. James • • . • . . • . • • • • • • • • • • • •  
�'iltering apparatus. W .  Kathol . • . . • • • . • • • •  
Fire alarm system, A. J .  Woodworth • • • • • •  
Fire escape, M. C. Johnston • • • • • • . • . . . . . • 
Fire escape, F. Bielhen • • • • • • • • • •  745,140, 
Fish hook. W. E. Koch • • . . . • . . • • . . . . . . • •  
Fish hook attaching device. C .  A. Abbath .. 
Fish hook. weedless. J. N. Miller . • . . . . • • •  
Fish or minnolV trap, E. B. Cahoon . . . . . . • •  
Fjshing hook o r  bait guide, H .  R.' Stewart . . 
Fla.hlight apparatus for photographic pur· 

poses, J. F. Guimaraes . • . . . . . . . . . . . . • •  
Floral design frame, folding, P. Raysik . . . •  
FI uid pressure mechanism, J. P. Coleman • •  
Fluid pressure regulator, J .  Hancock . . . • . .  
Fluids, electri�l method of disperSing, J. 

F.  Cooley • • • • • . . . • • • . • • • • • • . . • . . . . • . • .  
Fly paper holder. sticky. A. Katzke • • . •  
Food products,. preparing, J .  P. Roche • • • •  
Framometer, C .  W .  Bones • • • • • • • • • • • • • • • •  
Fuel economizer, J .  Milne • . . • • • • • • • • • • • • •  
Fumigating candle, E .  Kimmich • • • • • • • • • •  
Furnace, E .  C .  Brice . . . . • . • . • • . • • . • . • • •  
FUrnace attachment, ,roasting, D. D. & J. 

745.297 
744.965 
744.825 
745.072 
744.790 
745.153 

744.742 
745.106 
744.761 
744.764 
744.849 
744.762 
745.141 
745.066 
745.131 
745.221 
744.903 
744.94� 

745.052 
745.295 
745.307 
744.964 

745.276 
744.866 
745.074 
745.271 
744.929 
744.766 
744 • .954 

O. Bailey • . . . . . . . . . . . • . . • . • . . • • • . . . . •  744.992 
Furnace for heating ,asphalt, etc., A. Montu-

pet . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744.871 
Furrow opener, disk, W. Bills . . . • • • • • • • • • •  744,711 
Galvanic battery. D. L. Winters • • • • • • • • • •  744.989 
GQ.s burner, J. Hutchinson . • . • • • . • . • . . . • • •  744,919 
Gas engine, C. W. Tremain • . . . . . . . . . . . • • • 745,266 
Gas generator, acetylene, C. A .. Butler . • . •  745,037 
Gas heater, J. H. Brownlee . . . . . . . . . . . . . .  744,898 
Gas heater cr stove, H. Maytrott . . . • . . . .  745,287 
Gas or oil engine. A. G. Melhuish . • • • . . . • 745,215 

g��e.
pr��u��r·

D�v�i �.e.�r.�:.:::::::::::::: �:�:m 
Glove. C. Win"kler ......... .. . .. ... .. .. . . . 745.088 
Glove. F. H. Busby • • • • • • • • • • • • • . • . . . . • . •  745.150 Golf club. W. Dunn • • . • • • • • • • • • • • . • • . . • • 745.044 
Governor, R. HarriE! • • • • . . • . • . • . . . . • . . • . • . •  745,056 
Governor, centrifugal separator,· H. F. Hass-ler . . . . . • . . • . • • • • • . . • . . . . • • . • • • • • • . • . •  745.057 
Grain binder. C. R. Straughn • • • • • • • • • • • .  745.082 
Grain drill. D. B. Saltsman . • • • • • • • . • • • • • •  744.802 
Grain drill. G. M. Kingsbury • • . • . . • • • • • •  745.197 
Grater, rotary vegetable, H. H. Lyon • • • • • •  744,774 
Grinding mill. J. Q. Adams . . . • • • • • . • • • • •  744.705 
Gun firing device, breech-loading, V. C. Tasker . • . . . . . . . . . • . . . . . . . . • . . • • • • • • . . .  745.301 
Hame trace attachment, adjustable, E. Litt-

mann . • . . . • . . . . . . . . . . . . . . • • . . . . . • • . . • . 745.209 
Hand strap. U. McClinchie . • . . . . . . . . . . . •  744.973 
Handle fastening for traveling bags, cases, 

etc .• W. S. Maxwell . . . . . . . • . • . • . • . . . .  745.286 
Harness box loop. B. F. Shepherd . • . . . . . •  744.809 
Harrow. A. Broomfield • . . . . . . . • . . • . . . . . . .  744.715 
Harvester, E. J. Case . . . . . . . . . .. . . . . . . . .  744,956 
Harvester, corn, D. Binns • • • . • . . • . . . • . . . .  745,Q91 
Harvester, cotton, I. Jefferson . . . • . . . • . • .  745,190 
Harvesting machine, J. H. Brammer . . . • • •  745,035 
Hatchet, hammer, and nail extractor, com

bined, C. R. Saunders . . . . . •  � • . . . • . . •  
Hay or stock rack, F. Goodsell . . . . . . . • . . . .  

iI::ti��k�YS��;,
e'

A.
Hb. 

LiI�f{I�.�c
.� . : : : ::: ::: : 

Hinge, barrel cover, R. H. Fesperman . . . . .  . 

744.804 
744.1" 
745.207 
744.915 

IT Catalogue .F'I'� Hinge. sofa·bed. T. G. Weyer . • . . . • . . . • . .  

==-=:..::R.::..IT.:....::C:..:..H.:.: I:.:E:...:&.::...:S:.O=-: N.::S=-__ B=R::o::o=K::L ... ,N .. E ... '-M==A::s:: .s ����. p��W����bl�· t: ��I
S
�n��;;·::::::::: 

m;m 
745.�32 
745.029 
745.788 
744·i60 

Hose pipe coupling, Noble & Wigton .... 
The Rirlht Kind Hot air heater. T. B. Jackson • . . . . . . . . . . .  5 Hot water and hot air furnace, combined, of a MOTOR J. Ziegler . . . . . . . . . . . . ... .. .. . . . . . . .. . 

Hydrocarbon burner, A. G. Porter . . . . . . . • . •  ·on IJmd orwater. D!lubie Cylinder Motor 4� Water Jacket Cvlin
ders and Head. Aluminum Crank Case, Self·Olling. Nickel Steel ValForged Steel 8haft. Can furTransmission GeM. carburet

and Mulller. Cutonappllcatlon. 
BUFFALO ENGINE CO. 

l'�':'&aVo�j�:, 8te. 
. 

Ingot mold. T. E. Rees . .  . " . . . ... . . . . . . . . . .  . 
Insect destroYE'r, J. F. Butz . . .. . . . .... . . .  . 
Insect destroying devtce, F. Huncker . . .  . 
Instep supporter, L. Dulligan . . . . . . . . . . .  . 
InsulatE'd joint, G. A. Weber . . . . . . • . • . . . .  
Insulated rail joint. G. A. Weber • . . . . .  
Insulating. handle connection, J. H. Gault • •  Insulator, F. M: Locke . • . . . . . . . . • • • • • • • •  

(Oontmuea on page 417., 

The Dr. Deimel Underwear is 
the body's true protector and 
shield. It makes the skin "all 
face; " that is, hardy, robust and 
unaffected by temperature changes. 

Booklet teUing aU alHlut them 
and the garments '1lWII/ be had 

AT LEADING DEALERS EVERYWHERE 
THE DEIMEL LINEN.MESH CO., (Originators of Linen-Mesh) 

491 Bro adway, New York. 

MARINE Gasolene MOTORS 
�::i:li.0!JJ:ri:���r��i�';,d c�::;:d'��'i,l"��� b�1��r�: 
We always endeavor to be on toP. and for 1903 offer all 
��g�'it�yil�!����r: :£� �t���r�·grn: ��J"h:�� five years hence. 
1j IlOU w:::: �1! �������!�; ,�::1��':;.W deser!b· 

ROCHESTER GAS ENGlliE CO •• 
693 Driving Park Ave., ROCHESTER. N. Y •• U. S.A. 

� �FRANKLIN Model Shop 

�:u�!1na�!;It!t ju'st�Yh�re," �:ur work is Ollt by using thl' "WhICh Way" Pocket Level. Size ()f a silver dollar, �-in. 
nickeled. Sample for twenty. . iT Cal iper catalog free. COT.l:�IBIA. PA., U.S.A. 

The Franklin Model Shop. 
Experimental workfor inventorsj any-

���tl!te ���'tai;������/:�t�:¥o� colleges. Exhibition models. Introducti'lTI samples of patented articles. Special teols for makin� metal noveltIes. Invf>ntions perfected. Dr3win�s and designs worked out, from inventors' ideas. Send for Circular 9. 
PARSEJ.L & WEED, 

129-131 West 31st Street;New York. 

�T ELES-C-OPE�NDFOR • CATALOGUE . W.& D.MOGEY. 
. BAYONNE CITY N J 

BARKER MOTORS 
I to 8 H. P., $80 to $220 

Have more good points, fewer parts and require less atten
tion in operation than any other. 

Launch ... Val, ... Spaolaltl ... 
C. L. Barker, Norwalk, Ct. 

TOOLS AS A TOPIC 
must be interestin� to every bandl .. craftsman. ribere IS a mine of tutormationin 
Montgomery .. Co.'s Tool Catalogue 
which enumerates thousands of tools. Capital handbook of reference� Profusely Illustrated. Sent by mail for 
25 cents. discount sheet included. llON'l'GOMERY & CO .. 
106 Fulton St., New York CIty. 

Our 
Specialty I 

Knock
Down 

Boats of any 
desCription 

For PIPE-THREADING 
or CUTTING there is no machine on the market that can compare for elUle of operation and excellence of work 

with FORBES PATENT DIE STOCK 

abr�� i:;;l��rl���n:f �h� �it���� adJ::� 
:� be �ilylth�!�� :�I:����O� i2�:' ;i;� 

C..I.TAWGUB FREE. 

AMERICAN BOAT & MACHINE CO., 
ROW, SAIL AND PLEASURE BOAT!'l, 1wlarine StatlOn. ST. LOUIS, MO. 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can be attac bed to  bench or post. Deshmed for tbreadil1JOr the 
�a��e�ls�jb�rts?fIla�It�o i:��81�� one for pipe � to 1 inch; the 
?:\'iisit�� pitJe,.,�� N:e 2 :��e:r ArmstroIlj< adjustable dies. Ot herattractive features. Send for 
Kr"F.::"'tFo!; 1:th�!frr:s�frc:,�f. New York. Bridgeport, Conn. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur·s Use.-The utilization of 110 volt electric circuits for small furnace work. By N. Monroe I �Yfe�i�rkT�sd;��� 0�rt!C1:r�e �c�:,':t�nJe&�Yf� 
nace can be made by any amateur who is versed In the use of tools. This article is contained in SCIENTIFIC 
:'�E�i�-t"; iM,,��M6't.�Mr�rJJ.��y. �;ey��1r.c�Yi:: or by any bookseller or newsdealer 

ARTESIAN 
Walls. Oil and Gas Wells drilled 
by ""ntract toanydepth frolll56 
to 3000 feet •. We also manufactUrB and furntsh eV\3rytbing required to d.·iIl 8Dd �omplete same. Portable Horse Power and Monnted Steam Drilling Machines for 100 to 1200 feet. Write us stating exactly what 
Is required and send for illustrated catalogue. Address WIllLL ENGINEERING AND SUPPLY Co. LmERTY B'rBUT • .NEW ioIlKo U.8.4o 

© 1903 SCIENTIFIC AMERICAN. INC 

DECEMBER 5, 1903· 

The 
WOOD 

A high-class 
se lt- r egu la
ting Incubator 

SPARK 
::::'park Ignition. Made to fit 

Standard sizes in stock. 
insulatiol1 aml sparking points. 

Indestructible. }{eliable. . Eller,!!t:tk Ignition. Gr ea t er power. 
of spark by accurat� screw adjustment. Ask your dealer. A trial is conclusive. 

etc. .l\lanufacturers' prices. 
16�9 BJ'oadway, NewYoJ'k 

on a small scale. a ... -,..,,;::.:: 
Fifty egg capa-
c i t y. He a t, 
moisture and ventilation automatically 
and perfectly controlled. Price only $6.80. 

Sendfor theWooden Hen Book; mail
ed free, together with a book containing 14 
colored v iews and telling all about the 
EXCELSIOR INCUBATOR, it you 
name this paper. 

aBO. H. STAHL, Quincy, Illinois. 

YOU ARE EASY 
If youneed a carpenter to belp you repair your roof with 
Warren's Natural Asphalt Sand Surfaced Roofing 

The best and most ser .. 
viceable prepared rooftn� on t be market. It is dur
able, fire-proof, and does n�o���i�:f.fini�n'ay in rolls containing 101'l sq. it. 

Warren Chemical & Mfg. Co., 18 Battery Pl., New York 
The Laraest Ex�IU81AJ8 

Gasoline Engine Deal6r on Earth. 
ENCINES of all makes and sizes. Station· ary, Automobile and Boat En· ginps. Propellers. Always ready for immediate shipment. 

; ����vW'� :ePf�rC���::: Auto�obile castings for sale • 

:A. H. McDONALD, 38W.Ra�.401phSt.,Chicago,m 

(f so we CHD SUPPlY you. All sues 
monnted and nnmounre(l. always kept in stoCk. R�member, we make a speCial tyof selectinJ? stones for all special purposes. y- Ask for catalogue 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. O. 

are no experiment, 'as are in successful Ol)erEltilm I 
in all parts of the Launches in Send for 
PALMER BRO�., Cos Cob, Conn. New York Office. 136 l.iberty St. 

GAS ENGINE 
IGNITERS 
for Marine, Stationary and Automobile engines. Will save their cost many times over in one year. Write for circulars. 
The Carlisle & Finch Co .. 2:J1E. Clifton Ave., Cincinnati,O 

I I·. a Ir� 9J .1 !\1MtI 
All the Standard machines SOLD or RENTED ANY_ 
WH£RE at HALl!' MANL'FACTURERS' PRrCES. 
Shippe d with privilege of exa mina tion. Send for CaL. 
Typewriter Emporium. 203 LaSalle St., Chicago 

EVOLUTION OF THE AMERICAN LU-
comotive.-By Herbert T. Walker. A valuable serif'S 
by a member of the National Railway Museum ('ommit4 te.e. The locomotive from 1825 to date is described and illustrated by careful drawin�s. great attention bein� gIven to historical accuracy. 21 illustrations. SCIEN-
�W�� 1r�:��:�a�1i:p;�r�.il!Sb� l��n� l1c�: !�d

l tl1 newsdealers. 



DECEMBER S, 1903. Scientific American 
Internal combustion engine, G. Erikson . . . .  745,098 
Intestinal skins, apparatus for dressing, C. 

F. A. Bitterling . . . . . . . . . . . . . . . . . . . . .  744,712 
J RI opening or closing grip, J. Koehler . .  745,200 
Journal box guard, W. F. Bossert . . . . . . . . 744,896 
Label ' retainer for salve boxes, ointment 

boxes etc , C. A. Myers . . . . . . . . . . . .  745,227 
Lace ma�hine; S. G. Lewis . . . . . . . . . . . .  745,206 
Lacing, temporary shoe, Driscoll & Wash-

The Youth's · Companion 
burn ... . . . .. . .. . . . . . .  . . . . . . . . . . . . . . . . .  744,729 

Ladder and ironing board, combination step, 
J. W. Treen . . . . . . .. . . . . .. . . . . . . . . . . .  744,821 

LaID{V a\:aC:r���:' .���.
b

.
i������, . .  �' . .  � . .  �: . ?: 745;111 

Lamp
' 

base, incandescent electric, J. E. 
Casey . . . . . . . . . . . . . . . . • . . . . . . . . . . • . • . .  

Lamp chimney, mica, J. D. Wa�ren . . . . .  . 
Lamp socket, incandescent, G. H. Proctor . .  
Lamp, vehicle, C. L. Betts .. . . . . . . . . . . . . .  . 
Lantern, signal, F. W. DresseL • . .  745,164, 

THE REST CHRISTMAS GIFT FOR $1.75 
SEE CHRISTMAS OFFER BELOW Q) Q) Q) 

THE CONTENTS OF THE 52 ISSUES OF THE 1904 VOLUME 
WILL INCLUDE 

Latch, M. S. Thorud . . . . . . . . . . . . . • • • • • • • • •  
Latch, W .  W. Daves . . . . . . . . . . . . • • • • • • • •  
Latch, O .  F .  Immell . . . . . . . . . . . . . . . . . • . . .  

744,957 
744,828 
745,294 
744,952 
745,165 
744,820 
745,042 
745, 189 
745,302 Laundry marking machine, T. L. Taylor . . . . 

Lens for spectacles or the like, C. O. 
Schneider . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  744,982 

Letter opener, H. C. Zenke . . . . . . . . . . . . . .  745,090 
Level, plumb, W: B. Bradshaw . . . . . . . . . .  745,146 
Lifting jack, Bobn & Goff . . . . . . . . . . . . . . . .  745,142 
Lifting jack, T. Hampton . . . . . . . .. . . . . .. .  745,180 
Lightning arrester. C. E. Nicholas . .. .. . . .  745,114 
Limb, artificial, J. F. Rowley . . . . . . . . . . . . . .  744,801 

10 
50 

200 

SERIAL STORIES of absorhing in
terest, each a hook in itself. 

SPECIAL ARTICLES hy Men and 
Women famous in every walk of life. 

TIMELY Editorial Articles on Impor
tant Puhlic and Domestic Questions. 

250 
1000 
2000 

SHORT STORIES by the Best of 
Living Writers. 

SHORT NOTES on Current Events 
in Science and Natural History. 

BRIGHT ANECDOTES, Bits of Hu
mor, Poems and Sketches. 

Limekiln, S. W. Shoop . . . . . .. .. .. .. .. . . .  745,248 
Limekiln door, S. W. Shoop . .. .. .. . . . . . . 745,249 
Line holder, .J. H. Lee . . . . . . . . . . . . . . . . . .  744,772 
Liquid meter, O. R. Pfau . . . . . . . . . . . . . . . .  745,236 
Liquid separator centrifugal, G. Rennerfelt 744,938 
Liquids by solve�ts, extracting matter from, 

L. C. Reese . . . . . . . . . . .. . . . . . . . . . . . . . 744,795 
Load retain.ing or releasing means for vehi-

cles, D. McLaughlin . . . . . . . . . . . . . . . .  745,289 
Lock, O. Katzenberger . . . . . . . . . . . . . . . . . . .  745,064 
Locking device for connecting tubular or 

other pp rts, F. E. Stuart . . . . . . . . . . . .  744,985 
Loom batten operating mechanism, C. W. 

Wlderstrom . . . . . . . . . . . . . . . . . . . . . . . . .. 744,843 
Loom friction let off, H. Taylor . . . . . . . .. .  745,121 
Loom let off mechanism, C. F. Roper . . . .  744,941 
Loom picker motion, H. L. Goodwin . . . . . .  744,862 
Loom picker stick connection, J. A. Bottom-

ley . . . . . . . . . . . . . . . ....... ............ 745,143 
Loom steel harnebs motion, C. H. Draper . .  744,910 
Loom warp beam, N. J. Martin . . . . . .  . .  745,211 
Loom warp stop motion, C. F. Roper . . . .  744,940 
Loom weft replenishing mechanism, A. 

Smith et al. ...... ; .......... ...... . 
Lubricator, F. X. May . .  � . . . . . . . . . . . . . . .  . 
Mall box attachment, J. R. Clark . . . . .  . 
Mail chute closure, J. W. Cutler . . . . . . . . 
Marking or erasive material, holder for, 

745,078 
744,927 
744,904 
744,724 

ANNOUNCEMENT FOR 1904 AND SAMPLE copms OF THE PAPER FREE. 

OHRISTMAS PRESENT OOUPON. 
U you cut out and send this slip cr the name a this publication at once, with 
name and address and $1.75, we will send 

Gift 1 All the issues of The Companion for the remaining weeks of 
1903, including the beautiful Holiday Numbers ; also AND 

Gift 2 The Companion's 1904 " Springtime " Calendar, in twelve 
colors and gold, for Companion subscribers only. 

Then the fifty-two issues of The Youth's Companion for Ic04 - a  library of 
the best reading for every member of the family. CH127 

THE YOUTH'S COMPANION. 'BOSTON,- MASS. 

The Balanced Motor 
R. P. Hafner . .. . . . . . . . . . . . . . . . . . . . . .  745,053 

Massage appliance, I. Cassidy . . . . . . . . . . . .  744,718 
Matrix material, G. J. Wlldrldge . . . . . . . .  744,889 
Measure, tailor's attitude-, E. Wakefield . .  744,826 
Measuring device, F. M. Steadman . . . . . . . . . .  745,257 
Measuring device, foot, Hertzler & Smith. 745,184 

THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE 
prints continuously by Electric Light, day or night. Handles traCing of any lengtb, size or kind. The tension is automatic. Tbe Machine does not depend on the skill of the operator; there are no curtains, pads or levers to adjllstj automatically delivers the print to wash. Made in two sizes, f'flr 36 and 42 inch traCings. Sendforde8Criptivecircular� 

WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St .. Philadelphia. Meat cutter. C. F. Smith .. . . . . . . . . . . . . . .  745,079 
Mercury and amalgam from ores, machine 

for recovering, T. H. Hicks . . . . . . . . . . 744,759 
Metal bars or rods, cooling bed for, M. A. 

Neeland . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . 744,874 
Metal transferring apparatus, E. E. Slick. 745,252 
Metals and alloys, reduction of, F. J. Tone. 745,122 
Milk or cream vat, T. L. Valerius . . . . . . .  745,124 
Molding machine, W. F. Prince . . . . . . . . .  745,293 
Motion, machine for converting, G. A. Wal-

ker . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . .  . 
Motor, T. Buchanan . . . . .. . .... . ... .. .... . 
Motor sparking plug, explosion, J. Geiss-

linger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Movement cure apparatus, J. J. Lewin . . .  . 
Mucilage jar, S. G. Reynolds . . . . . . . . . . . .  . 
Musical instrument, G. Rossi . . . .. . .. . . . .  . 
Musical instrument, mechanical, P. Wuest, 

745,086 
744,899 

745,102 
745,021 
744,939 
745,241 

Jr . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  744,990 
Nails, producing roughened wire, E. S. Mor-

ton . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  745,224 
Object projector, J. Menchen . . . . . . . . . . . .  744,778 

Valuable Books ! 
1903 EDITION 

All the World's 'Fighting Ships 
By FRED T. JANE 

Author of the Naval War Game (Kriegspiel) 
Used as a text-bock in European navies. The only 

absolutely correct and complete work of the kind pub-
lished; -

011 cup, J. Chesbro . . . . . . . . . . . . . . . . . . • . . .  745,152 
011 engine, I<;erosene, W. W. Tuck et al.. 744,822 
Ordnance sighting attachment, T. Ghenea. 745,177 
Ore feeder feed regulator, C. Z. Ellis . . . . .  745,169 422 Pages. Over 3,OOO IUustratlons. Oblong Quarto. moth 
Oven 011 burner, H. G. Tucker . . ... . . . . . .  744,945· Price $1i.00, post Cree Overshoe, A. E. Roberts . . . . . . . . . . . . . . . . . .  744,798 
Package fastener, Wright & Edwards . . . . . .  745,306 
Package wrap and receptacle, R. R. Lawson 745,283 
Pail spout, removable, C. P. Capron . . . . . . .  744,999 
Paper bag holder, W. G. Haas . . . . • . . . . . . .  745,179 
Paper bag machine, G. R. Ward . . .  744,947, 744,948 
Paper cutter for roll holders, R. T. Jones. 744,865 
Paper cutting machine, W. H. Hansell . . . .  744,754 
Pasteurizer, A. Jensen . . . . . . . . . . . .. . . . . . .  745,105 
Pavement, C. H. Sayre . . . . . . . . . . . . . . . . . . . .  744,878 
Peat digging and excavating machine, C. 

Schlickeysen . . . . . . . . . . . . . . . . . . . . . . . . . .  744,805 
Pencil holder, pocket, E. F. Rogers . . . . . .  744,799 
Penmanship practice, training device for, 

H .  Forbush .. ....................... . 
Perforating and round-cornering machine, J. 

. B. Allen . . . . . . . .. . .. . . . . .. . . . . . .. . .. . 
Permutation lock, O. Smith . . . . . .  745,080, 
Petroleum, desulfurizing iulfur bearing, T. 

F. Colin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Photographic plate holder, A. C. La May . .  
Photographic shutter, T. Brueck . . . . . . . . .  . 
Photographic shutter, C. Born mann . . . . ... . 
Plano plate, C. A. Hadelorff . . . . . . . . . . . . .  . 
Piling, sheet metal, H. Wittekind . . . . . . . . 
Pipes against bursting by freezing, means 

for protecting water, N. M. Hopkins . .  
Planer, fixed knife smoothing, C. C. Stuart . 
Planer, floor, F. Herbeck . . . . . . .  .- . . . • . . . . . •  
Planter, potato, H. J. &pringer . . . • . . . . . . . . 
Planter, seed, S. M. Merrick . . . . . . . . . . . . .  . 
Plastering tool, W. A. Warson . ... . . .. . . .. . 
Plastic composition, R. H. Boyd . . . . . . . . .  . 
Plow, T. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . 
Plow, J. S. Felt . .. . . . . . . . .. . . . . . .. . . . .. .  . 
Plow, G. S. Latta .. . . . . . . . . . . . . . . . . . . . . . .  745,2\J3 
Plow and planter, combined lister, J. Siem-

sen . . .. ............................... 745,250 
Pneumatic dispatch system, K. E. Stuart . .  744,814 
Pneumatic dispatch tube sender, K. .1i1. 

Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,815 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.M. 
Large Octavo. 4SO Pages. 

3OO1UustratWM. Price $3.00 Ini Mail, Postpaid. HaN Red Morocoo, GUt Top $4.110. 
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Power translating device, G. W. Marble . . . .  744,776 
Preserv,lng

. 
fruit, D. F. Sherman . . . . . . . . . .  744,810 Powers Devices .IL Appliances. Printer s quoin, w. H. Scovill . . . . . . . . . . . .  744,806 , .."... 

��l�n�� ::g:l::; l.'·R�·B�;���� : : : : : : : : : :  m;m By GARDNER D. HISCOX. M. E. 
��f�n��' p'::'e':.I:���O���t:':· 

f�� :;'�':,���f;�de:�d 745,174 
Large Svo. 402 Pages. 

controlling the feed paper to, F. W. De8criptive Text. 
Rolland, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  745,240 

1649 1!!ustrations, with 
Price $3.00. 

Printing surfaces for color printing, making, A Dictionary of Mechanical Movements, Powers, De .. C. G. Sunergren . . . . . . . . . . . . . . . . . . . . . .  745,263 vices and Appliances' embracing an illustrated descrip-
Protractor, machinist's, C. T. Frantz . . . .  744,963 tion of the greatest variety of mechanical movements 
Pulverizer corrugated lining, J. M. Schutz . 745,075 and oevices in any language. A l1ewwork on i llllstrat�d 
P t if l E G  H i 745 181 mechanics, mechanical movements, devices and appli .. ump, cen r uga , . . arr s . . . . . . . . . .  

744'958 a�lCes·. coverinJl nearly the whole range of the practical ����re', t{V�etD. 
H Ta;r��re�� . '. '. : : : : : : : : : : : : : :  744;884 ! r::���lo���i1����i� t��a��h�;�:::.b�����n�:
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�ri Rack. See Display rack. others interested in any way in tbe devising and opera-Radiator, gas, T. E. McNeill ...... ...... 744,787 tion of mecbanlcal.works of any kind. Radiator, stovepipe, B. Edgar ............ 745,004 

Rail jOint, Santee & Hines .. .. ......... ... 744,803 
Rail joint, L. T. Stephenson .. ........... 744,812 M UNN &, CO., P u bl ishers, 

ICE YACHT BUILUlNG.-COMPLETE 
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l11i4, 11 9'1 and 121i3. Each number gives plans of 
a dUferent boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 

MANUFACTURERS 
Contemplating establishing plants 
In ·the West should take advantage 
of a location on 

Chicago & North-Western Hy. 
which reaches the famous 

WAT ER POW E RS, 
COAL FI ELDS, 
I RO N  O R E  R A N GES, 

H A R D  A N D  S O FT 
LU M B E R  DIST R I CTS 

of the West and Northwest, and 
affords the best meanS of transpor
tation to tile markets of the world. 

FO,. FURTHER PARTICULARS APPLY TO 
MARVIN HUGHITT, Jr., E. D. BRIGHAM, 

Fre/ght Traffio My;-., 
CHICAGO. 

Gen'l Frejght Agent, 

A FOLDING CAMERA. - WORKING 
Drawings showing how to build a folding camera. A 
f[::::ca�fo��ir:� arn 
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cents; For Sale by Munn & Co. and all newsdealers. 

A.W. FABER 
Manufactory Established 1'161. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCIL8, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS. ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS. 1 900. 

TliE (LIPPER (UP 
pr Its triangular shape prevents 
entanglin

� 
and gives three times 

��:a��li,� �Zp��s �e����: 
C lip 

r". 
Best &; Oheapest. All Statitmers. 

CLIPPER llIFG. CO., Rail jOint, G. A. Weber . ... .. .... 744,829, 744,835 
Rail joint, J. G. Kutzner . . .... ..... ..... 744,968 
Rail jOint, G. A. Weber . . .. .......... .... 745,304 36 1 B R OADWAY N E W  YORK. 401 West 124th St., 
Rail support, Weber & Coates .. .. ...... 744,830 
Rail tie, metallic, H. I. Jeffers .. . ...... . 745,282 
Railway brake, 4:�lpctric, J: S.  Lockwood .. 745,285 
Railway rail joint, suspended, G. H. J .  

I BRASS OR STEEL; New York, U. S. A. 
For free samples and information 'I.Or'ite to m. 

Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature oC the 

Haynes-Apperson Car 
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��n:is�:�tf:mcf:v� oped through tea years of hard service. and bas been mnre· tho'oll!;:hly tested under all conditions than any other transmlssion made. 

Should· this be oCinterest, we shall be glad to tell You �ore about it. Send Cor our literature 
THE HA'YNE.5�NPPERSON CO., Kokomo, Ind. 

(TIw:O!dest Buit'hlerB.o,t Motor Cars in America) Members of the Association of Licensed Automobile Manufacturers. 
National Autoinobile Mfg. Co., San Fnmcisco. agents 
tor PaciO� Coast. branch store, 381 to S85 Wabash A -:e. 
Please mention the� SCIENTIFIC AMERICAN when you communicate with UB. 
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A Monthly Magazine f .... � 
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'DRAFTSMEN; 
ENGINEERS AND' 

STUDENTS I N\ ) 
DRAWING 

!-�-" 
Dopa""'''' .. � J 

Mechanical. Electrica •• 
Architectural,{-

- -
Structural, Patent' 
Office. Il lustrating, 
and, 

Home Study_ 
$1.00 per year. 
Singi. Copies 100. 

ISm> Draftsmao., 
Q.lIVllLAl"lO, o. _ 
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Four Months "l'rial 25c, 

SENSITIVE LABOR A.TORY BALANCE. 
BY.: N. Monroe Hopkins. This "built-up " laboratory 
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Maas ........ ........ ... .. . . ... ...... . 
Railway Signal, W. C. Bryant . . . . . . .. . .  . 
Railway Signal, J.  P. Coleman_ . . . . . . . . .  . 

744,868 
744,716 
745,308 
745,309 
745,237 JEFFREY 

by any amateur .killed in the use of tools, aud It wlU 
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work as well as a $125 balance. The article Is accom. 

! E::i:� �lt�:t;g:k� 
w
�:���i!i�����:N1n ����� Transm.ission •• Screening··Dredging ,-Coal Cutting COLUMBUS, OHm, U. S. A. I TH'Ie AMER!.CAN SUPPLEMENT, No. 1184. Price 10 Railway signal, J. P. Cameron . . . . . . . . . . .  . 

Railway switch, M. S.  Pittman . . . . . . . . .  . 
Railway switch and track construction, J. 

W. Koch ..... . ............. .. . . . . . . . . 745,199 
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r
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C
��d��Ch:ist�� ' f�� 744,870 

electric, A. H. Angl" . ....... ..... .... 745,033 
Rheostat, W. A. Sherlock . .. .... .. . . ..... 745,077 
Rice hulling machine, R. W. Welch 745,269 .(ConUnuea on. page 418.\ - • 

Drilling .. Hauling .. Washing Mach inery. NEW YORK DBNVltR cents For saLe by -MUl'N & Co., 361 BrOadway, ,New 
':���������������������::�::������������������::��Y�O�r�k,-=City. or any bookseller or newsdealer. ' : 

F O R E I G N  C A P I T A L  NOT APPBCTBD BV AMERICAN CONDITIONS 

JAMES · ,S. WHITE� &I Wall 

© 1903 SCIENTIFIC AMERICAN, INC 

To enable owners of approved properties to 
D E V E L O P - E X T E N D - E g U I P  

I N D U S T R I A L S ,  R A I I. W A Y S ,  M I N E S and similar enterprises. Address, with full details, · - • 
Street. NEW ' YORK 



Scientific America� 

.. Having used Williams' Shaving Soap for years. 
I can especially recommend it to those who have a 
tender or sensitive skin, as after shaving I do not notice 
the ' burning sensations ' that other soaps cause." 

Bold in the/arm of Shaving Sticka, ShalJing Tab/dB atld Sharing G'2'tam 
tMQ'Ughcrut the wOrld • 

THE .J. B. WILLIAMS CO., Glastonbury, Conn., U.S.A. 

(NGIN((R'S LIC(NS( WONDER Acetylene BUrners 
Price ARE THE BEST 
4Oc. each. !:lold by good dealer. or write 

Mechanics, En!!:ineprs. Firemen. r lectricians, Etc. 
4O-page pamphlet containing que.tion. a.ked by Exam. 

ining Board of Engineer. SENT FREE. 

'Ohe STATE LINE MFG. CO. 
9th &; 10th Sts., Chattanooga, Tenn., U. S. A. 

New 96-page catalogue sent free. 
GEO. A. ZELLER. Publisher 

68 S. Fourth Street St. Louis, Mo. 
BICYCLE TIRE REPAIRING.- THE 
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pliers and pluggers, together with rubbEr band plugging 
and the use of puncture banUs. 9 illustrations. (;on
tained in SUPPLEMENT 1 1  O�. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. A HANDSOME GIFT 

AN ENGINEER'S LIBRARY. 
An absolute Encvc)opredia for En·gineers or for Steam 

Users, ElectriCians, Firemen and MacbilllBtfl, is the 
HANDBOOK ON ENGINEERING. 

By HKNRY C. TULLEY. 
Third edition� enlarged and revised, 5,(l()() copies. now 
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tion.. Thorou"hly reliable .. nd practical. Handsomely 
bound In leather and gilt. Pocket-book form. 

H. C. TULLEY & CO •• 
1060 Wainwright Bldg., St. Loul., Mo., U. S. A. 

Removed to 182 Milk litl'eet. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and DI.e ... e.-By G. M. Hammond. M.D. A v .. l
uable .. nd intere.ting paper in which the .ubject i. ex
b .. u.tlvely treated from the followiI1l< .t .. ndpoint. : 1. 
The u.e of the cycle by per.on. in health. 2. The u.e of 
the cycle by persons dl.eased. Oontained in SCIENTIFIO 
AMERICA'" SUPPLEMENT. No. 1002. Pnce 10 cents. 
To be had at this office and from all newsdealers. 

.R DeUclous 
Old English Confection 

18 bein� introduced int.o this coun5r: 
.��t� :;''';!1I·.i�i o,''b'; a�Pii 
10 cent. in .tamps. 

LAMONT, CORLISS & 00._ 
Importers 

1'8 HudaoD Street; New Y_k au '-'---------------------

J. M. HANSON'S CLVBBING OFFER.S 
LEXINCTON, KY. 

=====;===== 

All 
Three � 

F" 

One 
Year 
$3.00 

ALL SUBSCRIPTIONS ARE FOR ONE FULL YEAR 
The periodical. i". �Jl.Y club olfer will be .ent to 1 HARP ER'S BAZAR or PEARSON'S $ 2 For 

. one or dttr'lrent addre •• e.. WOMAN'S HOME COMPANION any 
Jom with tour:trlend . ..  nd take all. 's three 

The .ub.crlptlo •• m .. y be new or renewals. I COSMOPOLITAN or LESLIE 1 yr. 
Reg. Pr. OurClubPr. 

Ll'dies' Hilme Journal and Saturday EventnJr Post .. . . . . . . .' . . . . . . . . . . . . . . . . . . . . ... 1.00 $2.23 
The Ho usekeeper and Success (or Leslie's Monthly) .. . . . . . . . . . . . . . . . . . . . . . . . . . .  1.60 1.2§ 
The Housekeeper and Cosmopolitan (or Pearson's). . . . . .  . . . . . .  . .  . . . . .  1.60 1.2 
The Housekeeper aJl.d Woman's Home Companion (or Physical Cnltur e) 1.60 1.2 
Physical C uk� ... Review of Reviews and Success. . . . .  . . . . . . . . . . . . . . . . . .. UO 1.00 
Success, World's Work aud Leslie's Monthly (or Cosmopolitan) . . . . . . . . . . . .  0.00 .00 
Outing, Four·Track News and Cosmopolitan (or Leolie's) . . . .  . . . . . . . . . . . .  4.50 '88 Success, Harper's Bazar and Leslie's Monthly (or Cosmopolitan) . . . . . . . . . .  3.00 • • Pearson's, Harper's Bazar� .. J.eslie's Monthl}' and Cosmopolitan . . . . . . . . . . . .  4.00 2.30 
Co .. m0r.oIitan. S uccess and w oman's Home Uompanion (or Leslie's) .. . . . . . 3.00 2.00 
Leslie s M:onthh, Art Interchange, Review of Reviews and Success ... . . .  8.50 4'10 
Country Life, World's Work, Outing and Success . . . . . .  . .  . . . . .  10.00 3. 0 
The Housekeeper, Pearson's, Success and Woman's Home Companion . . . 3.60 �. :I 

WE ALSO FUR.NISH AS FOLLOWS . 
CLASS 1 CLASS 3 Art Student . . . . . . . . . . . . .  1 yr. $].001 Any three of 

Four·Track New . . . . . . ] yr. .50 these only 
Green'. Fruit Grower .. l yr. .50 $ 1  25 Hint. . .  . . . . . . . . . . . . . . .  1 yr. LOO • 
Home and Farm . . . . . .  1 yr. .50 I 
The Housekeeper . . . . . . ] yr. .60 � ------
h��::� lY:l���li .. �: : : : :  .g�: :t8 1 Any two w.ith 
Nickell Magazine . . . . . .  1 yr. .50 ]  a�i one

'.r Poultry Keeper . . . . . . 1 yr. .50 ass ' 

�g!lt�� .. ��.�
e
:; : : : : :J�: i&l $ 1 .50 

CLASS Z 
American Boy .. . . . . . . .  1 yr. $1.001 
Book-Keeper . . . . . . . . .  1 yr. 1.00 
�����.

o
�!:r.:'e���il�: l&l AJl.r.:.:: of 

Co.mopr>!it .. n . . . . . . . . . . .  1 yr. 1.00 1 
Era . . . . . . . . . . . . . . . . . . 1 yr. 1.00 
Farm Poultry . . . . . . . . . .  1 yr. 1.00 $ 1 .50 
Good Health . . . . . . . . . . . .  1 yr. 100 ------�·rank['e.lie'.Monthly.1 yr. 1.00 \' 
Good Housekeeping . . .  1 yr. 1.00 
Harper'. Bazar . . . . . . . . .  l yr. 1.00 I Any three 

�g:::�h�1����.;�: · :  j �: i:� ( 
Inter-Oce .. n (Weekly) .l yr. 1.00 . 
Junior Toilette ... . . . . .  1 yr. 1.00 1 _____ _ 
National . . . . . . . . . . . . . . . .  1 yr. 1.00 
Pathfinder . . . . . . . . . . . . . 1 yr. 1.00 , Any three of 
Pear.on's . . . . . . . . . . . . . . .. 1 yr. LOO these with 
Phili.tine , . . . . . . . . . . . . . .  1 yr. 1 00  one ofCIH.sS 1 
Phy.ical Onlture . . . . . . . 1 yr. 1.011 
Recreation. . . . . . . . . . . .  1 yr. LOO 
Succe... .  . .  . .  . .  . .  . .  . . . .  1 yr. 1.00 
Woman's HumeCom'n.l yr. 1.00 
Youth . . .  . . .  . . . . . . . . . . . 1 yr. 1.00 

$2.00 

$2.25 

Tile Art Interchange ... l yr. $4.001 
Country Life. ' "  ' "  . . . . .. 1 yr. 3.00 1 
Craft.man . . . . . . .  1 yr. 3.00 
Current Literature . . . .  lyr. 3.00 , 
J ndependen t.. . .  . . . . . .  1 yr. 2.00 I 

Any two of 
these only 

$3.75 Lippmcott' . . . . . . . . . . . . . 1 yr. 2.50 
Outing. ' "  . . . . . . . . . .  1 yr. 3.00 f _____ _ 

��a��t���·: : : : : :::: :: ::1�: �:� I 
Tr .. ined Nur.e . . . . . . . . .  1 yr. 2.00 1 
Week'. Progre .. . . . . . . 1 yr. 2.00 
World To·day . . . . . . . .  1 Yr. 3.00 
World'S Work . . . . . . . . . . 1 yr. 3.00) 

Any Three 

$5.25 
O UTI N8 or COU NTRY LIFE 

will b e  sent i n  Clubs as follows I 
With any three In cla.s 1 .. . . . . . . . . . . . . . . . . 15 3.00 
With any two in cla.s 2. . . . . . . .  . . . . . . . . . .  3.23 
With any three in cl .... 2 . . . . . . . . . . . . . . . . 3. "� 
With any two In cia •• 3 . . . .  .. . . . . . . . . .  1.23 
With Success & Review of Reviews .110 
With Success and any one in cla.s 3 . .  .00 
With Snccess and any two in cia •• 3 . .  3.:iO 
With Century Magazine.. . . .  . .  . . . . . .  3.,.:i 
With St. Nicholas . . . . . . . . . . . . . . . . . . . . . .  4.,.3 
With Scribner's Maglzin.... . . .  . 3.08 
�Ut G:��'��e!Ys

kJlRII' .t"c5'!�'i:.':.w.: !:�o 
FR E E ��lO:n;il�g��1n!�i��:ey��r::; 
have free as your premium a yeu.rly subscrip
tion to any periodical li.ted under cia •• 2. 
Your own club and two other clubs make 
the three. 

The Youth'. Companion (lncludln
f, 

all e tr .. numhers .. nd calendar for 19()j,) maY be added for .1 75; 
�:[;����o�"ti��\\:�b��:.!I�i.�· .• ��;��.�i.�\ �:e".!i�
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A"ent. Wanted to t .. ke orders for our combination olfer.. Liberal commission paid. 
Address J. M. HANSON, Magazine Agency, 122 Hanson Block, LEXINGTON, KY. 

t:r 44·PAGE CATALOGUE OF 3,000 PERIODICALS FREE. " 1  

Rock drill or rock drilling machine. elec- i C h - H I-d 8 k trical. A. H. Gibson . . . . . . . . . . . . . . . . 744.912 . . olce 0 I ::ly 00 S ��l�ry s:�f��e.& EM�o!��[g�� . : : : : : : : : : : : : :  +!�:m u 
:a

u
I��g 

r��;:l::' J'e���: �. \te�:J�:
�: : : : :  +!�:��� , ttl ttl ttl 

Sash balance. W. Berry . . . . . . . . . .  744,995, 744,996 H M h · 
Sash fastener, E. W. Hasenflug . . . . . . . . . . . .  744,755 orne ec antCS Saw tool. E . . G .  Smith . . . . . . . . . . . . . . . . . . . . . . 744,811 I 
Scaffold, C. B. Cummons . . . . . . . . . . . . . . . .  745,094 1' 
Scaffold, window. C. A. Cable . . . . . . . . . . . .  744,717 f A Scene displaying apparatus, automatic, C. i F. Mensing . . . . . . . . . . . . . . . . . . . . . . . . . .  745,217 ! or rna eurs 
Scraper, wheeled, J. M. Brooks . . . . . . . . . .  744,856 
Screw cutting die, M. R. Mobeck . . . . . . . . 745,222 
Seal, sheet metal, F. W. Brooks . . . . . . . . . . 745,1\36 
Sewing machine shuttle driving mechanism, 

A. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,256 
Sewing machine shuttle raceway attacb-

ment, L. B. Goeres . . . . . . . . . . . . . . . . . .  744,747 
Sharpener, edged tool, T. Davis . . . . . . . . . .  744,726 
Ship ventilator. C. A. Withers . . . . . . . . . .  744,950 
Shoe creaser, P. J. Myel' . . . . . . . . . . . . . . . .  745,228 
Shoe tying machine. T. F. Hart . . . . . . . . . .  745,182 
Shoe welting, welt, J. B. Hadaway . . . . . . . . 744,752 
Show front or show case, J. L. Crane . . . .  745,158 
Signal or other staff. H. M. Nourse . . . . . .  744,977 
Signals, means for controlling illuminated 

announcement and display, R. E. Lip� 
pincott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,923 

Silk floss holder. F. C. Runge. Jr . . . . . . .  745,296 
Sizing compound, J. C. Evans . . . . . . . . . . .  744,734 
Skirt former, S. Stratton . . . . . . . . . . . . . . . . . .  744,882 
Skylight, J.  Degenhardt . . . . . . . . . . . . . . . . 745,310 
Smoke consuming apparatus, W. C. Courts 744,905 

Thi. book has achieved an unp .. ralleled .ucce •• in one 
week . ..  nd a SpeCial Edi· 
tion of 4,00l copies has been 
ordered. It i. oy far the 
largest and best book on 
����'�fo� 

e
;r'�e?1fI[��: 

hoov to make thing. the 
���::b�����e�IY �� ��7J 
prove of va.lue to you
much more than you real
Ize. Do thmgs with your 
h'lnds. Send for a Circular 
r:
ivtng cOE:tents-tbe circu-

b':f�k
c
:,� gg-Jlp:ir

n
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book could meet you face 
to face you would be the 
ti rs t to purchase. The first 
lar!(e edition is almo.t ' 
gone, order to-day_ 

Smoke consumption or prevention. F'ulen- , 3,.0 Pa.ges 326 
wider & Wood . . . . . . . . . . . . . . . . . . . . . . .  745,006 1 Illustrations Price $1.30 

Snap hook. J. F. Ellsworth . . . . . . . . . . . . . . 744,860 
REVISED and ENJ.ARGED EDITION 

The Scientific American 
Soldering the covers or bottoms of tin 

boxes. machine for, H. Finne, Jr . . . . . . . 744,738 
Sound reproducing and scene displaying ap-

paratus. C. F. Mensing . . . . . . . . . . . . . . 745,216 Cyclopedia �::�;:.��� Sound repro ,ducing and stereopticon appar-
atus, combined, C. F. Mensing . . . . . . .  . 

Spade handle, O. S. Haukvik . . . . . . . . . . . . . .  . 
Speed indicator, F. L. Ebelharp . . . . . . . . .  . 
Spinal curvature, device for correcting, C. 

745,218 
744,756 
744,960 15,000 Receipts. 73'J Pages. 

G. P. Blomquist . . . . . . . . . . . . . . . . . . . . 744,713 Price, $1i.00 ill Cloth. 156.00 in Sheep. $6.30 
ill Half M.orocco. Post Free. Spinning frame, W. P. Wingate . . . . . . . . . .  745,030 

Spinning machines, appartus for doffin� in 
cap. A; H. Illingworth . . . . . . . . . . . . .  . 

Spooler, A. E. Rhoades . . . . . . . . . . . . . . . . .  . 
Spraying device, liquid, G. Gordejeff . . . . .  . 
Square, T. Esbiornson . . . . . . . . . . . . . . . . . . .  . 
Stacker, hay, J.  C. McCorkle . . . . . . . . . . .  . 
Stacker, straw, M. Heineke, reissue . . .  . 
Stai l' rod securing device, R. H. Warren . .  
Stall, horse, G. B. Eppley . . . . . . . . . . . . . . .  . 
Stamp affixer, F. E. Beck . . . . . . . . . . . . . . .  . 
���hin�im'::�c:ine�' J�hj�Z As

'h�r
'
,

' 'r'ei�S'��: : 
Stave, bung hole, F . . X. Schleich . . . . . . . . .  . 
Steam boiler, W. Dobler . . . . . . . . . . . . . . . . .  . 
Steam generator, J. J. Bush . . . . . . . . . . . . .  . 
Step joint, G. A. Weber . . . . . . . . . .  744,831, 
Step, sectional plastic, J. Walsh . . . . . . . . .  . 
Sterilizer, S. E. Morse . . . . . . . . . . . . . . . . .  . 
Stoker, automatic, N. E. Shontz . . . . . . . . .  . 
Stop mechanism, C. Wais . . . . . . . . . . . . . . .  . 
Stovepipe fastener, W. G. Drake . . . . . . .  . 
Stovepipe joint. H. E. Moomaw . . . . . . . . .  . 
Strainer, G. Lafrentz . . . . . . . . . . . . . . . . . . .  . 
Support or leg, sheet metal, C. F. Kade . .  
Surgical appliance. A. V. Todd . . . . . . . . .  . 
Surgical bandage. J. K. Tole. . . . . . . . . . . .  . 
Switch and fuse, combined, G. E. Clark . .  
Switch handle, electric snap, M .  Guett . . .  . 
Switch indicator, rotary snap, M. Guett . . .  . 
Switch lock, R. S. Bush . . . . . . . . . . . . . . . . .  . 
Switch mechanism, protected, A. Sundh . . .  . 
Switch opera ting mechanism, automatic, 

745,188 
744,79? 
745,178 
745,171 

�·hl. work has been revised and enlarged, 
900 New Formulas. 

744,932 The work is so arranged 
12,177 a. to be of u.e not only to 

744,949 the .pecialist, but to the 
745,170 

�
eneral reader It .hould 

m:��! h�ri.
e
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12,172 ��bl:
r 
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f 
:ll� 744,879 be sent on application. 745,043 Tho.e who already ha ve 744,900 the Cyclopedia may obtian 

745,303 the 
744,887 1901 APPENDIX. 
+:g�� Price. bound in cloth, 'LOO 
745

'
125 I po.tpaid. m���� ; EXPERIMENT At, SCIENCE. 

+!N�� I By GEOR.GE n. HOPKIMS 
745

' 
028 Revised and GTeat/;y Enlaraed. 2 Octavo Volumes. 1,100 

745:155 paalJ,:oo�oJ:1i'jstM���c�. J,!f:a:''U$7�ixt
os

8:-''id. 745.011 Vo�umes Sold Separately : ( loth. $3.00 745,010 per Votume ; Half Morocco, 
745,275 $4 00 per Volume. 
744,817 EXPERIMENTAL SClENCllJ I • •  0 well known to 

H. T. Dumas . . . . . . . . . . . . . . . . . . . . . . . . 745,096 many of our readers that it is hardly necessary now to 
� give a description of 

Table receptacle for sandwiches, etc., W. 
Weise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Take up mechanism, E. H. Ryon . . . . . . .  . 
Tank and heater, combined, G. Thompson .  
Tank lug, G. P .  Rasck . . . . . . . . . . . . . . . . . .  . .  
Teeth, instrument for holding artificial, W. 

745,087 
745,026 
744,94� 
744,794 

F. McKibben . . . . . . . . . . . . . . . . . . 745,070, 745,071 
Telegraph or telephone receiver, wireless, 

A. Plecher . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,936 
Telegraph, typewriting. F. H. W. Higgins . 745,279 
Telegraphy, means for directing electric 

wa ves tor use in wireless, F. Braun . .  744,897 
Telephone alarm system. J. D. Peachey . . . .  745,235 
Telephone, alternating current, A. Plecher . .  745,292 
Telephone exchange, C. S. Exley . . . . . . . . . .  744,735 
Telephone exchange, automatic, W. B. Van-

size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-. . . .  744,946 
Telephone transmitter support, A. Gamache 745,04\;) 
Telephony, I. Kitsee . . . . . . . . . . . . . . . . . . . . . .  745,019 
Tentering machine, J. H. Lownsbury . . . . .  745,023 
Terry fabric, J. H. Margeri.on . . . . . . . . . . . .  745,112 
Threshing machine cylinder wrench, J. T. ! 

Hume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,281 
Threshing machine feeder, J. D. Barton . .  744,994 
Tile, J. M. Coffield . . . . . . . . . . . . . . . . . . . . . . .  745,000 
Time recorder, workman's, D. Hepp . . . . . .  745,058 
Tire making machine, pneumatic, U. P. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,300 

this work. Mr. Hopkins 
decle ed some montlis 
ago that it would be 
Decessary to p»epare a 
new edition of this work 
in ord�r that 1 he many 
WOnderful discoveries 
of modern time. might 
be fully de.cribed in it. 
page.. Since the la.t 
edition was published, 
wonde rful develop 
ments in wireless tele-
r..�e 

hYtiee�
r m:d�plri 

was necessary. there
fore, that a good deal of 
new matter sbould be 
added to the work In 
order to make it thor-
;:'W:lhl��:j°.;;,�

a
�'J:: 

some 200 ptq:es have 
been added. On ac· 
count of the increased 
.ize of the work, it ha 
been necessary to divide 
it into two volumes 
handsomely bound in 
buckram. 

Tire, pneumatic, T. J. Cooper . . . . . . . . . . . .  745,040 
Tool, combination, G. G. Gearhart . . . . . . . .  745,008 A Complete Electrl·cal Ll'brary Tool holder, J. Dangerfield . . . . . . . . . . . . . . .  744,725 • 
Tolli, pneumatic. C. B. Richards . . . . . . . . . .  745,239 By PROF. T. O'CONOR SLOANE. 
Toy bank, M. J. Wade . . . . . . . . . . . . . . . . . . . .  744,886 An inexpen.ive IIlJrary 
Track device for inclined ways. A. H. Mc- of the best book. on 

Clure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,069 Electricity. Put up in a 
Trllck .ander, C. E. M. Knight . . . . . . . . . . . .  745,065 : n e  .. t fo ld i  ng box. as 
Trltction engine. Doney & Gordon . . . . . . . .  744 728 ' .hown in cut. �'or the 
Train ordet catcher. J. W. Woodard . . . . . . 744

'
890 .tudent. the amateur, the 

Train .ignal, electric, W. J. & J. P. Hare 745:277 work.bop. the electric .. 1 
Tramway bucket clip, E. A. Brown . . . . . . 745,148 ��fe��s�ed'oU:���g!: ��� TranSits, solar and vertical sighting at- books. as follows : 

tachment for, J. S. J. Lailie . . . . . . . . . .  745.110 
Trip coupling. D. M. Motherwell . . . . . . . . . . 745,225 Arithmetic of Electricity 
Trolley, L. L. Leather • . . . . . . . . . . . . . . . . . . .  744.770 138 pa"e., • • .  $1.00 
Trolley, Williams & Woomer . . . . . . . . . . . .  745,127 El
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Trolley controller, W. R Leecraft . . . . . . . .  745,020 , 
Trousers and hose supporter, combined, R. How to Become a Suc-

T. Clarke . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  745,156 c
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Truck. car, G. J. Smith . . . . . . . . . . . . . . . . . 744,983 � it 
TrUCk, car. W. B. Scaife . . . . . . . . . . . . . . . . .  745,119 St .. ndard Electrical Dic-
TrUCk, house moving, P. Dahle . . . . . . . . . .  744,907 tionary, 682 pages, $3.00 
Trunk attachment. R. Weir. Jr • . • . . . . . . . .  744,988 Electricity Simpllfied ]58 Five "Volumes, 1,900 pa{/1l8 
Trunk ta.tener, J. S. Isldor . . . . . . . . . . . . . . 745,061 pa"e5. . . . .  $1.00 and DVM' 1.50 illustrations. 
Tubes. means or apparatus for molding A valuable and indispensable adMtion to everll llbrnri/. metal, M. Sensenschmidt . . . . . . . . . . . .  745,246 0 G t 8 - I Oft W 'II d Tubular articles provided with diaphragms, t.he :�overlv� vol��I�hand:�m-;IY �6ri�d

s
i�

n
bhr:�f�� making. J. P. Sneddon . . . . . . . . . . . . . . .  745,254 , With .Uver lettering, and inclosed in a neat foldin box Tufting machine. A. G. Eyles . . . . . . . . . . . .  744,961 a • •  hown In the illu.tration, at the Special Re:fuced Tunneling machine. J. P. Karns . . . . . . . . . . 744,763 I Price of $3.00 for the complete .et. The regnl .. r Turhlne, De Walden & Knudsen . . . . . . . . . .  745,268 price of the five volume. i. 17.00. 

Turbine, ela.tic fluid, J. Wilkinson . . . . . . . .  745,270 
Turbines, mpans for improving the efficiency 

of. A. R. Dodge . . . . . . . . . . . . . . . . . . . . . .  744,727 MAGI C Stage illusions and Scientific .DIver. 
Turb/::,'::'.' v:::,��nrn. 

fW. l�p��a��me��i����� 745,045 slons, including Trick Photography. 
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