
at about 40 to 50 mile rate over an average 
good track, and up-and-down motion if there Is 
any. A. We have no data In regard to the 
amount of rocking of the cab top. 3. What is 
the specified side clearance of tracks of our 
present steam railroads, and also top clearance? 
A. The clearance between rail and wheel 
flange is from '4 to % of an inch, increased 
by wear to a ¥.. inch or more. 4. I would 
like to know the name of the best railroad 
block signal system in existence In the United 
Sta tes at present, and about the cost of con
struction per mile and maintenance. A. We 
cannot deSignate the best block signal system 
in usp. Both pneumatic and electric systems 
are in use by different railroads. 

(9268) E. F. S. asks: Kindly inform 
me how to figure wave lengths of different 
tones, and where I can find a list of lengths of 
sound waves, and number of vibrators neces
sary to produce eJifferent tones. A. 'l'he wave 
length of a ton-e is found by dividing the 
velocity of sound by the number of vibrations 
required to procure that tone. The number 
of vibrations for an octave Is usually given in 
any textbook of physics. _ They are relatively, 
taking the fundamental as 1, or unity, 1, 9-8, 
5-4, 4-3, 3-2, 5-3, 15-8, 2. Each oct a ve re
quires double the number of vibrations of the 
next above It. The standard for "Interna .. 
tlonal pitch" has 435 vibrations for A, the 
sixth of the middle octave of the plano. Tak
Ing 3-5 of this number of vibrations, we .have 
for C, as fundamental, 258.6 vibrations. From 
this the series of tones In the untempered scale 
can be calculated by the ratios given above. 
For the scale of equal temperament, which 
is used in pian(ls, organs, etc., use 258.6 for 
C as fundamental, and use as a multiplier 
1.05946, to obtain the number of vibrations 
In the t(lnes of the chromatic scale, with 
sharps and flats. The results are for the 

Scientific American. JANUARY 2, 1904. 

text cuts Illustrating a majority of the large 
species of tlje moths of North America .. 

The author will be best remembered when 
his butterfly book is cited This work practi
cally revolutionized the study of insects, and 
added greatly to the popularity of the· science. 
The moths of North America are remarkably 
beautiful, and far exceed butterflies in inter
est, from the standpoint of form and color. 
Such snbjects as the me thod of collecting 
specimens, the history of silk culture, the 
economic importance of Insect life, are fully 
treated. 

LIQUID FUEL AND IT S COMBU STION. By 
William H. Booth. New York: E. P. 
Dutton & Co. 1903. Quarto. Pp. 
411. Price $8 net. 

The subject of liquid fuel has been agitated 
by engineers for the last twenty-five years. 
The author ·has endeavored to put together 
what has been done in the burning of liquid 
ftiel since its first introduction. The discov-
ery of Texas oil has put an entirely new aspect 
upon the whole question of liquid fuel. The 
work Is one which will greatly interest all me
chanical engineers and those who are concern
ed with steam raising. 

KNOWLEDGE DIARY AND ScIENTIFIC HAND 
BOOK FOR 1904. London'. Knowl
edge Office. 326 High Holb orn. 1903. 
8vo. Price $1. 

The Diary comes to us this year with the 
usual number of good descriptive articles. 
Among the.se may be mentioned those on the 
"Camerll Applied to Science In Natural His
tory," "Practical Meteorology," "Physics," 
"Practical Work with a Small Telescope," 
"Full and Complete Astronomical Summary 
and Account of Terrestrial Phenomena for the 
Year," "Some Uses of the Microscope and 
Variable Stars." 

INDEX OF INVENTIONS Cyllndrlcal bodies. producing. Boyle & 

'Dec�reJ�Ck: 'A: . K'r�;';�� . : : : : : : : : : : : : : : : : : :: m:��� 
Por which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 22, 1903. 

Dental dam-holder. E. S. Rinehart ......... 747.484 Digging machine. S. B. �'Iemiug .......... 747.400 Display bracket for show ca�es, windows, 
etc., interchangeable and adjustable, C. E. Latshaw ........................... 747.442 

Display stand. portable. J. A. Marsh ...... 747.741 Door check and closer. F. H. Ogden. � . . . . . 747.751 Dough to the form required for loaves, ma-chine for automatically shaping. �'. J. 
AND BACH BBAIUNO THAT DATE DraRe

rl�:!�. H."c: ·p�i';b�·::::::::::::::: m:�� Drawer. W. H. Coye .................... 747.685 
lSee note at end of n8t about copies of these patent •. I 8�rl�f:g bb���

ei. �
u��:'r ��I����:::::::::::: �:�;m 

Drowning, prevention from, Steenken & 

Agrlcul tural Implement wheel scraper, A. E. 747.813 Dry��:U!�p';r';t;;": J: . J .
. 
S;';it'h'::: :: :: ::::: m:i�� Watson .............................. Drying machine. E. G. Smith ............. 747.787 

!����;�
e 
co���':frfr; �ilk�nl*n:a�U';ct"" �f 747.817 Dyestulr and making same. blue sulfur. 

every description, automatically · acting, Edu�'tio!�fgg:;Pli����:' . i:.· " M: ' 'H�ili�gs: 747,643 W. Requard .......................... 747.768 worth ................................. 747.711 An�sthetics vaporizer. G. L. Bennett ....... 747.364 Egg case E F Ward 747 518 Annunciator, express or other, J. H. Rusby. 737,778 , ., • • ' ' "  • • • • • • • • • • • • • •  , 
Antifrlction device. G. N. Toms ........... 747.512 Egg opener. W. R. Hartigan .............. 747.549 Egg preserving compound. W. F. Brown .... 747.372 Antlvlbratlng burner. C. Marshall .......... 747.457 Elastic wheel. K. O. Ahlquist ............. 747.343 Asphalt, concrete, and mastic mixer, in- Electric apparatus is attached, winding de-terchangeable. G. A. Schill!nger ...... 747.652 vice for cables to which movable. Ack-Automatic switch. O. Jordan .............. 747.724 ermann & Englsch .................... 747.571 Axle gage. W. E. Wilt ................... 747.824 Electric circuit breakers. retarding device Axl& track wheel. Foster & Cook ........ 747.691 for. A. R. Cheyney .................. 747.853 Baggage handler. G. H. Wall .............. 747.899 Electric circuit connector. W. H. Kelsey .. 747.553 Band cutter and feeder. Main & WHdhagen 747.456 Electric conductor. V. Lowendahl. ......... 747.454 Barrels to receive spirituous Ilquors. pre- Electric Ughtlng system. J. F. Mc Elroy .... 747.889 paring wooden, D. Malone .. , ......... ,. 747,740 Electric machine, dynamo, H. Geisenhoner. 747,698 BaSins, baths, washtrays, etc., overflow Hush Electric switch, C. C. Badea u .............. 747,673 
Bat��ci��tr��!�:!i�f .���: :��������: :��� I��: ::�::�: ::�Ig�i::: . �:::::o.rb�:::��:;d�;�;: ':.'��:� 747.470 Bath valve mechanism. shower. C. H. Rol- Elroy 747.890 llns .................................. 747,487 Electrical inac'hl;'�"c�li: 'i: i:i� 'K;"'I���::::::: 747,595 Battery separator, secondary, H. Rodman 747,892 Electrical regulation system, J. L. Creveling 747,686 Battery transmitter. J. S. Goldberg ........ 747,602 Electrical switch. G. J. Crossland .......... 747.537 Bearing, ball, A. Johnston ................ 747.436 Elevator. Hiss & MacKaye ............... 747,707 Bearing. roller. F. Schumacher ............... 747.895 Elevator safety cushion. W. D. Baker ...... 747,357 Bed lounge. E. Finger .................... 74'7.;;99 Elevators. rotatable grain distributer for. Bed pan. Waltz & Dailey .................. 747.517 J. C. Spangler ......................... 747.897 BE'er cooler, G. T. J. Mamerow ........... 747,622 Emery wheels, diSintegrating, J. Rice. , .... 747,483 Belt tighteners. automatic lock for. W. B. Engine See ExplO Sive engine Martin ............................... 747.743 Engine tender. traction. T. H. Pitzer ........ 747.635 Beverage dispensing apparatus, hot, H. A. Evaporating apparatus, brine, O. Sachse .... 747,G45 Hopkins .............................. 747.713 Excavating apparatus. rock. C. T. Drake ... 747.8�7 Bicycle or Ilke vehicle. L. B. Somerby ...... 747.789 Excavating bucket. H. L. Reynolds. Bicycle support. J. Longbottom ............ 747.449 747.479 to 747.�82 Billiard and pool table. combination. A. Excavating machine. C. T. Drake ... 747.868. 747.869 Karhan ............................... 747.726 Explosive engine. B. Wright .............. 747.8211 Binder. temporary. W. Strublng ........... 747.659 Farm gate. C. Wllson .................... 747.526 Binder tongue attachment. J. E. Wallace .. 747.812 Feed trough. animal. E. B. French ........ 747.543 Bit. See Dr!lling bit. Feeding trough. J. F. I'utz ................ 747.590 

middle octave with A In second space treble HARPER'S CoOKBOOK ENCYCLOPEDIA. Ar
ranged like a dictionary and com-

Blacking and polishing machine, shoe, C. Feed water heater, W. Thurmond ........... 747,509 W. Mannooch ......................... 747.558 Feed water regUlator. C. C. Tozier ........ 747.514 Blacking and pollshlng appllance. boot. H. Feed water for steam bollers. apparatus for 
clef: 

C 258.6 G 387.5 C� 274.0 G� 410.6 D 290.3 A 435. Standard D� 301.5 A� 460.9 
E 325.8 B 488.3 F 34D.2 C 517.3 F� 365.8 

If now 1120 be taken as the velocity ot sound 
in a warm room, you can by dividing find the 
wave length for all tones. These are not of 
practical consequence, since we tune pipes 
and strings to tones, and not to wave lengths. 
The diameter of a pipe affects the length re
quired to produce a tone, and wave length 
alone is not enough for tuning a pipe. The 
whole matter Is exhaustively treated In Helm
holtz's "Sensations of Tone," which we can 
supply for $9.50. 

NEW BOOKS, ETC. 
INDusTRIAL USES OF WATER. By H. De la 

Coux. Translated from the French 
and revisjld by Arthur Morris. Lon
don: Scott, Greenwood & Co. New 
York: D. Van Nostrand Company, 
1903. 8vo. Pp. 354. Price $4.50 net. 

The chemical action of water In nature and 
the phenomena of hydrochemical activity ob
served in a large number of Industrial opera
tions are so closely related that their study 
will help to determine the cause of difficul
ties with water, .and assist at the same time 
in discovering the necessary remedies. If 
water were actually what its chemical form
ula represents It to be, simply a compound of 
hydrogen and oxygen, the difficulties and 
troubles which arise when It Is put to indus
trial uses would not be possible, The present 
volume Is an exhaustive treatise on water ahd 
Its uses In the arts, The question' of the 
solubility of salts, feed water for boilers, water 
In dye works, print works, and bleach works, 
water In soap works, laundries, canning, paper 
making, photography, artificial Ice, beverages, 
distilling, are all adequately considered. Spe· 
clal attention is also given to the filtration, 
distillation, and sterilization of water. It is 
an admirable treatise, which will be warmly 
welcomed by the chemist and technologist. 

TUBE, TRAIN, TRAM AND CAR; OR, UP-TO
DATE LOCOMOTION. By Arthur H. 
Beavens. With an Introduction by 
Llewellyn Preece, M.LE.E. London: 
George Routledge & Sons, Ltd. 1903. 
12mo. PP. 291. Price $2.50. 

Mr. Beavens has Presented a popular account 
of electric locomotion, in which he has dis
cussed not only subways and tunnels, and 
their relation to urban transportation, but also 
the tram car and the motor car. This is not 
a book which the mechanical engineer is likely 
to read with any profit; but which the man 
in the street, who wishes to know something 
of the great civil engineering feats by which 
It is possible to transport masses of people 
safely from place to place, will read with 
profit. The work commends itself to those 
who want an untechnleal booJ.. 

L. Reinhold. Jr ........................ 747.640 controlling the supply of. H. A. Fleuss. 747.908 
piled under the direction of the Edi- Bllnd adjuster. H. J. Valentine .......... 747.516 Feeder, L. F. Fales . . . . . . . . . • • . . . . . . . . . . . .  747.395 
tor of Harper's Bazar. With Contri- Bo!ler alarm. w. S. G. Harris .. : ......... 747.420 Fence • .  W. Jenkins . . . . . . . . . . . . • . . . . . . . . . 747.435 

• • • I BOller fllrnace. steam. J. W. StIllwell .... 747.797 Fence post. D. Blce ...................... 747.361 
but IOns by Famous AuthOrities on I Book support and container. J. J. Eugster .. 747.392 Fences, device for preventing animals from 
Cooking. New York: Harper & Boot or shoe welting. welt • . G. E. Roll!ns 747.642 bleaching wire. D. C. Benjamin ........ 747;577 
Bros. 1903. 12mo. Pp. 443. Price' ��m;. ;:,�t�:::t�;�e·W�· E.w��e:�t��:::::::: m:�� �if!� 1���;\r
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$1.50. �m�� �.oP:f .. rE. TMef,:alfSt�����:::::::::::: m;m �i��nlsc'i';�.h�\riI'�����·.�:. ��������::: m;i�3 
For the purpose of enabling the housekeeper Brake. J. B. Gaston .................... 747.410 Fire klndl�r. G. H. Lotsplke .... : ........ 747.452 

to find at once exactly what she wants, the Brake. G. E. Babcock ..................... 747.&72 Firearm. automatic. J. M. Browning ....... 747.585 
Brake apparatus. P. J. Conboy ........... 747.378 Firearm extractor. T. G. Bennett. ......... 747.675 

recipes of this book have been alphabetically Brake cylinder. compound. R. L. Rickman .. 747.772 Firearm magazine. C. H. A. F. L. Ross .... 747.777 
arranged. An elaborate system of cross 

'
ref- Br�ke shoe. J. D. Gallagher ............... 747.912 Fireproof stairway. F. A. Winslow ......... 747.825 Bnck making Plant! R. Laughray ........ 747.443 FFllaaSthlrlolgnh.

tAa.ppa.raAtutSk.lnEs · .. C ..... D.O.d.g.e ................. 774477',838480 erences facilitates the looking up of any recipe. I Brick or tlle. build ng. J. Soss ............ 747.495 B 
The arrangement not only gives direct refer- Br!dge construction. J. Tomllnson .......... 747.511 Flue cutter. pneumatic. J. T. McGrath ..... 747.565 
ence to particular subjects, but by grouping' ��:�fi�' c�: .. ;r�g Jina�����s'if.' M: 'S�ha';ir;a;':: m;�g� �:���ln�m.!';;:��t�s.E'·CI��t.R�:sF·. · Ki';g.:::: m;m 
together recipes on the same subject suggests Brush. W. H. Bennett ............ 747.902. 747.903 Flushing tank. F. H. Lindenberg .......... 747.441. 
new possibilities. A: few practical 

'
hints re- ���:� ,::�����. ::;"chf:!sefn,,�o���p,;ri;.g .. bl:I�: 747.696 ����1�i 'i';g�����s;ab�

o
�. 

& 
Jo��:�:::: : : :::: m:�� 

garding some of the simple principles of cook- tIes for. B. M .. l3!'hauman .............. 747,651 Foundation. E. C. Hodges .................. 747.425 
lng, recipes for the cha:fi;'g dish, cooking for �����r. ��Il�r..h�eli<'j�H."Wiiil;;';'�::::::: : m:m �����g:.r�:rAI�ip � .. .  ':.i����.:: ::::: :: ::::: :: m;��� 
Invalids kitchen time tables tables of weights Bucket, �rab. J. W. Seaver .............. 747.783 Furnace. H. H. Hulr ..................... 747,718 
and m�asures prOPOl'tions ' cooking utensils, Buckle, . A. Gavitt. ................... 747,6B3 Furnace COIlstruction. J. M. Scanlan ...... 747.648 " Buffer, W. M. Fulton ...... , .. " .. " .. ,',. 747,409 Furnace fronts, protective apparatus for 
etc., will be found of help. Bulrer wheel. J. Hormby ................ 747.426 boller. O. N. Morin .................... 747.464 Building block mold. Dietz & Spalding ..... 747.386 Furniture fastening. V. E. Clark ........... 747.854 
THE ENGINEER 'IN SOUTH AFRICA. By Staf- Bulldlng construction. L. N. Blydenburgh .. 747.579 Furniture fastening. knockdown. V. E. Clark 747.683 

ford Ransome. M.I.C.E. New York: g:�:���: r�{I���
nM:.c ·W�hI
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747.759 
E. P. Dutton & Co. 1903. 12mo. Pp. Can body forming and seaming machine. Carthy ....... " ....................... 747.528 
319. Price $2.50. can

Ho'pecn'lnBglaO
Ckr c·l·o·s·l ·n ·g .. ·lm .. p·l ·e ·m·e·n .. t ... ·J· ... B ... 747.578

 Fuse. electric; H. Gelsenhoner ........... 747.697 Galr or boom Iron. Otto & Russell ........... 747.471 
Mr. Ransome has written a review of the Aikin ................................. 747.831 Game app.aratus. E. Sandstrom ............ 747.646 

Can or jar. W. A. Lorenz ................. 747.451 Game apparatus. W. S. How ................ 747.716 industry of South Africa, and has given some 
idea of the region's present engineering posi
tion, and has endeavored to present a proper 
conception of Its future possibilities. The 
study here presented Is the result of a ten 
months' visit to the British possessions south 
of the Zambesi River, a visit made at the 
request of the London Engineer for' the purpose 
of giving to British readers a frank and full 
account of the various problems that have been 
evolved by recent events. In Mr. Ransome's 
opinion the war has had the effect of clearing 
the political atmosphere of South Africa, ex
cept jn Cape Colony. But here the growing 
strength of the Industrial centers Is slowly 
but surely effecting a change for the better. 
The Industrial prospects of South Africa, he 
believes, are brilliant, but they must be de
veloped slowly, because the country must have 
time to recover from the effects of a long ana 
devastating war. On the whole, It must be 
confessed that Mr. Ransome has done his work 
with thoroughness and Impartiality. 

PRINCIPLES AND PROBLEMS OF IMPERIAL DE-
FENCE. By Lieut.-Col. Edward S. May, 
C.M.G .• R.A. London: Swan Son
nenschein & Co., Ltd. New York: 
E. P. Dutton & Co. 1903. 12mo. PP. 

332. Price $3. 
'rhis book has been written from a stand

point that is only too often lost sight of, the 
standpoint of the business man. Poets and 
generals, artists and admirals, have pretty 
well succeeded in diverting the popular atten
tion from the prosaic side of war, and have 
done all they could to heighten what may 
be termed the chivalrous side. Lieut.-Col. May 
points out that the conduct of a war Is essen
tially a busines� transaction. The health and 
lives of his men represent the capital of the 
general. Apathy In peace and panic In war 
are dangers that have to be avoided. To legis
late in order to make the most of what we 
have, to employ It so that it may be productive 
and remunerative in the future, should be our 
aim, so that war can be conducted without a 

g:�d�I�J:'u";,..CW:wsc:f::.�r::::::::::::::::: m;m g:��fnet 1::������rF. RH��:ey& .. ������: : :: :: m:��� Cane stripper and header. H. H. Mohler .... 747.462 Garment hook. M. G. Roeder ................ 747.486 Cane, treating sugar, M. Weinrich ........ 747,520 Garment supporter, O. Kraus .......... ,.,., 747,555 Car appliance, railway, A. J. Brislin ...... 747,370 Gas burner, incandescent, L. R. Hopton,." 747,550 Car door reinforCing and locking means, Gas burning furnace, E. Bumford., . . • •  ".. 747,533 W. W. Tobey ......................... 741.664 Gas generator. acetylene.' W. C. J. Gull-Car. dump. R. S. Cox .................... 747.381 ford ................................... 747.417 
Car. dump. Ingoldsby & Bowllng ........... 747.431 Gas generator. acetylene. H. Symonds ...... 747.502 Car. dump. G. L. Pratt .................... 747.762 Gasolene generating apparatus. B. C. Smith. 747.786 Car. electric. M. Rounds .................. 747.489 Gasket. L. J. Lomasney ................... 747.448 Car replacer. E. Showalter .............. 747.655 Gate. See Farm gate. Card stamping machine, Jacquard, W. W. Gear :tor press,es or other machinery, driv· Hodgson .............................. 747.918 Ing. O. Spahr .......................... 747.792 Cargoes. means for discharging. H. A. Gliding machine. C. Raschig ............. 747.639 

Middaugh ............................. 747.560 Glass cutting machine. F. A. Hubbuch ..... 747.428 Carriage body corner, J. Ahr ...... , ..... ,' 747,572 Glass, making sheet, Harrison & Wharton. 747,913 
Carrier. See Fruit carrier. Glass plates or sheets, manufacture of, W. Cartridge loading device. C. B. Helm ...... 747.422 L. Kann ............................... 747.437 Cash register and Indicator. De Vllblss & Glass roll!ng machine. Harrison & Wharton. 747.914 Hansen ............................... 747.597 Glove. R. Kommer ........................ 747.730 Cash register and indicator. J. E. Kelly .... 747.613 Governor. reversible shaft. C. R. Minor .... 747.626 Cement and making same, H. Passow .... ,. 747,919 Grain hulling and scouring. machine, W. 
Cement and producing same. H. Passow. E. Larmon ............................. 747.556 

747.920. 747.921 Grease cuP. automatic compression. D. B. Cement. manufacture of, C. von Forell .... 747.882 Wllllams .............................. 747.524 
Centrifugal machine. Guttner & Baeger .. 747.604 Grinding m!ll. P. R. Janney ................ 747.61() Chain guard. P. Mullen ................... 747.563 Grinding or other lllachine. cutlery; J. Chalking Ilne. self. F. J. Stanley .......... 747.497 Oefinger ................................ 747.756 Chuck. rock dr!lling machine. F. Hender- Grindstone dresser,._ M. Galr ............... 747.883 son ................................... 747.423 Gun Sight. H. )3" Andrus .................. 747.350 
Cigar band. T. Englehardt ................ 747.540 Guns. automatic or seml·automatic attach-
Cigar bunching and wrapping machine. J. ment for quick ·lIrlng. Benet & Mercle .. 747.848 

A. Bach ............................... 747.353 Hame and trace connector. F. E. Goodman .. 747.41� 
Clock chimes. A. Fuhrer ................. 747.408 Hame fastener. G. B. Hoch .............. 747.708 
Clock and striking mechanism. F. G. Ber- Hammer. pneumatic. A. C. Murphy.747.751. 747.752 

Ilng ................................... 747.676 HlImmers. etc .• handle securing device for. Clock. watchman's. A. Huberty .......... 747.608 M .. F. Powers ......................... 747.636 Clod crusher. F. E. Caton ................. 747.536 Harrow. H. F. Allen .................. , ..... 747.573 Closure. E. E. Chapman .................... 747.373 Harvester. corn. E. A. Johnston .......... 747.611 ClotheSline. travellng. S. A. Brown ...... 747.586 Harvester. cotton. J. M. Phllbrlck ........ 147.760 Clover buncher. A. R. Nicholas ........... 747.469 Harvester. pea. B .. W. Thach ............... 747.507 Clutch. magnetic. E. M. Hewlett .......... 747.706 Harvester reel. T. H. Berg ................ 747.362 Coaster brake, G. F. Barton ............... 747,576 Harvesting potatoes or similar l'oot crops, Colree pot. J. Heinrichs .................. 747.705 machine for. R. Richter ............... 747.711 Coil. spark. C. P. L. Noxon .............. 747.755 Hat brim stretching machine. J. H. Tar· CoilS. forming. L. F. Fales ................ 747.598 bell ................................... 747.503 Collar or the like. horse. J. E. Chlloteguy .. 747.375 Hat or bonnet frames. clasp for shaping. Column. metal. J. Lanz ................... 747.441 A. Brodin ............................. 747.682 
Combustion regulating attachment. J. M. Hats. coats. etc., hanger for. A. L. Fields .. 747.398 W. Kitchen ........................... 747.440 Hay rake. horse. W. E. Burrows ........... 747.535 
Commutator. H. F. T. Erben .. · .... . ... . . .  747.873 Heater and stock feed cooker. combined. R. Concrete block mold. H. H. Spears ........ 747.496 Braun ................................ 747,584' Cone arbor. G. W. Foster ................ 747.406 Hermetically sealed jar. W. A. Lorenz ...... 747.450 
Connection terminal and plug. W. W. Dean .. 747.911 Hide or sklu treating machine. R. W. Strout 747.500 Conveyer. W. H. Garrett ................. 747.546 Hinge. spring. E. Bommer ................ 747.680 Cooker. M. M. Archerd ................... 747.838 Hinge stoP. detachable spring. G. B. Pickup. 747.570 Cooker lid. steam. C. F. Kaul. ............. 747.438 Hog catcher. L. D. Howell . . . . . •. . . . . . . . . .  747.717 Copying ribbon. J. O. Deckert ............. 747.861 Holst. E. Y. Moore ....................... 747.463 Cord holding and serving device. A. A. Hoisting apparatus. O. F. Lldke ............ 7·17.7;;7 Low .................................. 747.557 Hoisting machine. S. M. Foltz .............. 747.401 
CorckBcrew. H. D. Armstrong ............ 747.351 HeBe clamp. W. C. Walker .............. 747.811 Corn shock binding device. W. Battice .... 747.365 Hose coupllng. H. G. Barry ............... 747.360 Cornet mouthpiece. C. G. Conn ............ 747.591 Hose conpllng. A. H. Getz ........ : ....... 747.412 Coupllng device. J. Pell!ngton ........... '. 747.633 Hot air heater. R. H. Bradley .......... ' ... 747.904 Coupllng for text lie roller sections. G. H. Hydrocarbon burner. L. Stockstrom ........ 747.799 

Mllward .............................. 747.561 Ic'e cream freezer. D. Rugg .............. 747.490 
THE MOTH BOOK. A Popular Guide to a panic. Politics and strategy should go hand 

Cradle. L. Moody .......................... 747.562 Incandescent mantle Ilghting apparatus. J. Cruller frying frame. H. Grimm ........... 747.700 Tolson .................... - ........... 747.8011 Cultivator. F. Bateman .................. 747.844 Indexing device. G. H. Pollard ............. 747.761 Knowledge of the Moth of North Am- in hand. . Co-operation of the services, too, 
erica. By W. J. Holland, D.D., Ph.D., is a most Important feature In Imperial de
Sc.D., LL.D. New York: Doubleday, fense-co-operatlon above all In the council 
Page & Co. 1903. 8vo. Pp. 479. chamber. For the earnestness of Its tone and 
Price $4. the fairness with which I ts Information is pre-

There are 48 plates In color photography sented, Lieut·.-Col. May's book deserves to be 
containing 1.500 ligures. and there .lIl'e 300 commended. 

Cultivator. O. R. Baldwin. reissue.......... 12.186 Inhaler. anesthetic. E. Marshall • . . . . . . . . .  747.742 Cultivator harrow attachment. W. E. Maul- Insulated electrical conductors. flexible din ............ ; ...................... 747.744 metall!c tubing for armorlng. W. H. K. 
Current and propulsion wheel. I. L. Roberts 747.775 Bowley ............................... 747.367 
Curtalu. adjustable window. F. A. Frenzel.. 747.401 Insulating wire. H. W. Fisher ............ 747.�76 
Curtain protector C .. Holrmann ............ 747.700 I Insulator. rall. L. M. Randolph ......... 747.477 
Cuspidor. S. Fisher .................... .. 747.877 ! Ironing table. F. X. Krabach ............ 747.615 
Cyllnder perforating machine. Boyle & I"odlametrlc bodies. holder for use In mak-

Brett •••••••• " "  •••• , ••••••••• "�,'.,.1'47,G82 ins. St St Eveland .,� ••• , ••••••••••••• 747.Ml 
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16 St " Foot and 

ar Power Screw Cuttiag 

Lathes 

HEAVY LOADS and 
CREAT STRAINS are borne with perfect safety 
bY

SCHIEREN BELTING 
The leather Is good-made of 
the best hides excellently tanned. The belts are built right, joined and made practlcall), one Continuous p i e c e  of leather by our Improved mao 
§!:lPJ'rior our D I x I e Belt I.eather Book. It tells how it's done. (JHAS. A. S(JHIEREN & (JO. 

NEW YORK: 52 F erry St. PI'J'I'BBURG: l243 Third Av. 
CHICAGO: 92 Franklin St. PHILADELPHIA: 228 N. Thlrd St. 
BosTON: 192 Lincoln St. DENVER: 1519 Si.%:teenth St. . 

HAMBURG: Plckhuben 4. 

��� �'f[�M®fM©�tt� 
Toledo � Ohio,USA. 

rhe VUlcan Iron worKS co. 
THE EUREKA CLIP 

Isodiametric bodips, machine for making, S. S. Eveland . . . . . . • • . . . • • • • • • • • • • • • • • . • •  747,542 
Kaleidoscope, coin-controlled, W. H. Dalton . 74".&,.3 Keel block, G. Anderson • • • • • • • • • • . • • . • • . • •  747,349 
Knapsack, W. H. Bradbury • • • • • • • • • • • • . • • .  747,681 
Label moistener, Jones & Francis • • • • • . . . • . . .  747,723 
Lamp regulating device, electric arc, A. N. Tborln . . . . . . . • . . . . . . • • • • • . • • . . . . . . .  747,508 Land roller, M. M. Lovberg • . • • . • • . • • . . • . • •  747 ,45S 
Latcb, R. C. Spencer, Jr . . . . . . . . . • . . • . . • . •  747,657 Latcb for swing sbutters and blinds, W. R. Briggs . . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . .  747,532 Leatber splitting machine stripping plate, Gay & Quigley . . . . . . • • . . • . . . . . • • • . . • • •  747,411 Leather strf"tcbing book, J. Hurley • • • • • • . • • •  747,430 Lemon squeezer, W. H. Ostrander • • . . • • • •  747,567 
Level, spirit, A. Bihlman . • . • • . . . . • • . • . . • •  747,850 I.lme, treating, J. J. Feely . • . . . . . • . . . . • .  747,689 Linotype machine matrix and justifying de· 

vice, �'. C. L. D' Alx ................... 747,832 Linotype machine, automatic signaling de-
vice for, J. Burger .. . .. . . .. . . . . . . .. . .. 747,534 Liquid cooler, O. Roderwald . . . . . . . . . . . . . .  747,641 I�iquid separator, centrifugal, O. J. R. 
Strom . . . . .... .. . . . .. . . .. .. . . . . . . . .. . .  747,499 

tl��la�: �!J.�fni��f���1;,gDorDfil��:l���in�Jid 747,600 

circulating, W. Hupchen .. . .. . . . . . . . . .  747,429 Lock, C. B. S. Moller . . . . . . . . . .. .. . . . . . . . .  747,627 Loom for weaving pile fabrics, J. Buckler .. 747,587 Loom stop motion, Coldwell & Glldard . . • •  747,856 Loom temple, E. S. Fling . • • • . . • . • • • • . . . • •  747,879 I.ubrlcatlng device for high speed and ex· plosion motors, L. Renault ........... 747,767 
Lubricator, H. E. Fishbough ... ........ ... 747,875 Lumber dry kiln, W. P. Hussey . • . • . • . • • •  747,722 Magnet coil for electrical machines, field, L. A. Osborne ... .. . . .. .... .. . . . . . .... . 747,631 
Mall bag catcher and deliverer, J. N. Thomas .. ... . . . . .. . .. . . . .. . . . . . . . .. . . .  747,663 Mall box, D. J. Wilson .. . . . . . . . . . . . . . . . .. .  747,820 Mall crane, J. M. Hough . . . . . . . . . . . . . . . . . .  747,714 Map banging device, F. Zimmerman . . . . . . . .  747,829 Marker, disk, C. H. Myers . . • • . . . . . . . . . . • . .  747,754 

�m�� 't:'o"x ���!er:n��i:i:' t';r������:�::::: m:��� Match holder, safpty, E. A. Parker . . . . . • . .  747,568 Match making machine, W. H. Parker . • . . . .  747,473 Measuring device, C. Hald • . . • . . . . . . . . . . . . .  747,701 Measuring instrument,' electrical, E. C. EI� dredge . ; ...... : ....................... 747,871 Meat tenderer, D. N. Weathers .. . . . . . . . . .  747,519 Metal bending machine, O. L. McClellan . . 747,466 Metal wheel, R. Bradley . . . . . . . . . . . . • . . . . •  747,369 
Milk extract similar to meat extract, mak-Ing, X. Binder . . . . . . . .. . . . . .. . .. . . . . . . 747,678 
Milk in testing bottlt's, means for shaking, D. Drawbaugh . . ... . . . . . . . . . . . . . . .. . . .. 747,870 
Milk jar lock, W. Crissy . . . . . . . . . . . .... .... 747,592 . Milking cows, dt'vice for aiding In, C. Jacobson . . . . . .. . .. . . . . . . . . . . . . . . . . . . .. 747,552 Molding and biscuiting articles from porce· lain, etc., G. B. Stone . . • . . . . . • . . . . . .  747,800 Mower, W. W. Sanders . . . .. .. .. . . . .. . . . . . .  747,492 Mower, lawn, R. K. Ortt . . . .. . . . .. . . . . .. . .  747,758 
Mowing machine, D' Artois & Brouillette . . . .  747,384 Music playing instrument, autopneumati<', G. W. Haywood . . . . . . . ... . . . . . .. . . . . . .  747,551 The most useful article ever Invented, tor the purpose. Indispensable to Law. yers. Editors, 8tudents� Bankers, In8ur� ance Companies and business men gen. 

erally. Book marker and paper clip. Doea not mutilate the paper. Can be 

g: Music roll or spool, compensating, G. H. 
III MUSPca��ll 'p��io 'r;'ti';g' ;i�":I��;' H."P: 

. 
B�li:: m:�g� 

� MUs�ic:���tiin:�P���tc:. fH� �ivl;;�.t��� .. i�� 747,687 ¥,�4.�erait�f:ii �o��!li� !Ta:rC:n2�;8 and notion dealers. or by mail on receipt of price. Sample card, brmal!, free. Man. 
� Music sheets for mechanical musical instruments, apparatus for marking perforated, 

�".:'t�':.� Wox(J3t'Vl�=:8:ld:mJ�Y. 
ORIGINAL BARNES 

p

�:�lve Upright Drills 
10 to �o-lDch Swin" 

Send JOf','Drtl! CatakJgue. 

Ie W., F.,& ·IND. BARN'ES CO. 
• • 

(lilstabliBhed 1872) o. 199�-Ruby St., Ro�kford, I I I., � ,d.e 

TOOLS' AS A TOPIC, 
must be �nteTestlng to every lbandi� craftsmani 'l'bere Is a mine of,information:i]!L . 
Mon tgqmery & Co.'s Tool .Catalogue 
whicb ·.enumerates thousands o;Viools. 
capItal handbook ofc reference.: .Profusely Illustrated .. Sent by, mall for 

25 cents. discount sheet Included. " 
llONTGOMERY & (lO., 

106 Fulton St� New York (llty. 

MAXIMUM POWER-MII'IIMUM COST, If you use a pump for 
��el��a{�ua:i:mb::���8 mash, tanner's liquor, cottoll8eed oil or fluids, hot or cold. thick or thin you want to get the 

TABER ROTARY PUMP whiCh doe. the most work at. the least expense. Simply constructed. Can be run at any desired speed. Perfect-
�kn1�a�;,erkm�l"PBCeSte"ift'i. ���t�lJ.ab��ta�ed�r�;: 
TABER POMP CO .. 32 Wells st .. Buffalo, N.Y., U. S . A. 

If you want the best CHUCKS, buy Westcott's 

• 
Little Giant Double Grip . Drill Chucks, Little Giant . Drill Cbucks Improved, , Oneida Drill Chucks. Cutting-ol! Chucks,Scroll Combination Lathe Chucks, Geared Combination Lathe Chucks. Plain Universal Lathe 

�����oi�d�':��inV.;�th&r?��:�' N�a��,bfr. 8. A. 
Ask for catakJyue m Enylish, French. Spamsh or German • 

FIRST PRIZE AT COLUMBIAN 'EXPOSITION, 1898. 

G. H. Davis ..... . . . . .. . . . . ..... . ..... 747,858 Musical instrument, self-playing, Suter & Lenk . . . .. . . .... . .. . .. ... ........ . . .... 747,802 Mutoscope, H. O. Costello ................ 747,684 Napkin holder, E. J. McMeeser ............ 747,467 Needle case, J. H. Boye ................. 747,368 Nest, hen's, H. A. Bierley ................ 747,677 Nigger bar, D. R. Edwards ................ 747,391 Nut lock, C. Miller . . . . . . .. .............. .  747,459 Nut lock, A. G. L. Wenner . .... ....... . . .. 747,669 Oil burner, F. W. Jaeger . • . • . • • . • • . . . . • . . •  747,434 Oil engine, kerosene, Low & Wassmann .. 747 ,62U 
Oils or distillates, desulfurizing, O. P. Amend . . . . .. . . . . . . . . . . .. . . . . .  747,347, 747,348 Optical illuSions, device for producing, H. A. Gage ... . ..... ........ � ........... . Oven, baker's, C. l!\ Igelmann . . . . . . . • . . .  Ovprshoe fastener, T. J. Echols • . . . . . . . . . .  Packing, G, R. Beamer .................. . Pad. See Shoulder pad. Paper feeding machine, Dexter & Hall· 

747,910 
747,887 
747,390 
747,846 

stream . . . . . . . . . . . . . . ..... . . .  747,862 to 747,865 Paper holding and feeding device, F. E. Allen . . . . .. . .. .. .. .. ... .. . .. . . . . .. . .. .  747,344 Paper, etc., machine for feeding and pre-
Papfr�r�M��n�rotlf, l&;ed'; E?¥.· Le '�'e��e: m:� Paper making roll, H. Parker . . . . . . . . . . . . .. 747,8.'l2 Paper slitting device, J. F'. Fromm . . . • . . . .  747,544 Partitions, means for operating rolling, W. 

Lumley . . . . . . . . . . . . .. . . . . . . . . .. . .. . . . . 747,621 Penholder guide, S. Bacharach .............. 747,574 Pencil holder, pocket, E. C. Bates . . . . . . ... . 747,366 Pencil sharpening device, H. E. Curtis.... 747,382 Permutation lock, M. B. Mills . . . . . . . . . . .. 747,625 Photograph attachment, G. E. Allen . . .. .. 747.834 Photographic apparatus, Y. Shannon....... 747,,781 
Photographic plate holder, J. A. Tripp . . • •  747,665 Piano action, L. N. Soper . . . . . .. . . . . ...... 747,790 Plano self-playing attachment, J. Wieser • .  747,816 Pier guard, bridge, H. T. Swearingen ..... . 747,660 Pile fabric, woven, J. Buckler • . . • . . • • • • • • .  747.588 Pinene hydrochlorid, purifying, W. Naschold 747,e29 'Pipe coupling, air, H. C. Lafferty ... ..... 747,733 
Pipe wrenCh, L. Tarbell . . . . . . . . . .. . . .... . . .  747,504 Plaiting machine, M. F. Havens . ........... 747,7C4 Planter marker, C. A. Taylor .............. 747,505 Plastic material mixer, G. A. Schllllnger ... 74',,653 Plotting Instrument, L. E. Wilkes • • • • • • • • .  747,522 
Plow, wheel, P. P. Townsend .......... . .. . 747,513 Pneumatic despatch tube systems, selec-
Pole t�r�t��:��: c�O{;ia��, AM. Fl�d�:ck::::::: 
I'ole tip, vehicle, M. A. Foley • . • • . • • • . • . . .  

�g�lt�:llh:;���r�nl r'iflrJ:b'ra�;lt�: .�.�r.s��l�: Poultry receptacle, T. J. Smith • • • . • • . . • . • •  747,494 
Press, }-'. E. Warner . . . . . . . . . . . . . . . . . • . . . . . .  747 ,{fOO Pressure gage testing device, C. B. Bosworth 747,530 Printer's furniture, S. Stephens . . • • • • • • • • • •  747,794 Printing device for cash registers, J. P. 

Cleal . . . . . . . . . . . . . . . . . . . . .. . . . ........ 747,855 Printing device for paper rolls, J. W. Bol· 
ger .. . . . . . .. . . . . . . . . . . . . . . . . .. . .. . . . . 747,580 Printing machine, C. W. Gay . . . .. . . . . .. . . .  747,694 Printing machine, hO Siery, R. Baird . . • • . • . .  747,355 Printing plate supplemental press base, C. E. 
Beach . ... . . . . . .... .. . . . . . . .. . .. . . . . . .  747,841; Printing plates, producing celluloid, B. 
LudWig . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  747,738 

Prinll�g ��rfrsW. m��;;g;"�':,d .. �� . •  ��t.�l: 747,791 
Propeller, R. W. Shaw . . . . . . . . . . . . . .. . . . .. 747,654 Propeller, boat, H. W. Sturges . . . . . . . .. .. .  747,801 Propeller gear, reversing, G. S. Slocum . • . .  747,785 Propeller, oscillating, W. B. Terry . . . . . • . .  747,506 Pump attachment, Cherne & Sundermeyer. 747,374 Pumping apparatus, J. E. Kirk . • • . . . . . . • . •  747,728 
Punches, etc.) appHance for operating, T. A. Weston . . . . . . . . . . ... .. ............ 747,521 . Rack, F. X. I{rabach . . .... .......... . .. . ,. 747,614 
Rail joint, J. H. young . . . . . . ............. 747,6711 
Rail joint chair, L. L. Savoie . ............ .  747;647 Railway brake, F. Prochaska ......... ... .  747,638 Railway motor, E. D. Priest. . . .. . . .. .. . . .  147,765 Railway or tramway points, apparatus for controlling and operating electric, T. B. Stewart, et al. . . . . . . .. . . . . . . . . . . .. .  747,796 Railway or tramway points, automatic ap-

paratus for controlling and· operating electric, T. B. Stewart et al. . . .. . . . .  747,795 Railway Signaling apparatus, pneumatic, E. C. Irving . . . . .. . .. . . . . . ... .... ... . 747,432 
Railway switch, automatic, H. W. & C. R. Summers . . . .. . . . . . . ...... ........ 747,fi01 Railway switching mechanism, street, W. 

J. Bell . . . . . . .. . . . . .. . . . . . . . . ...... . .. 747,847 Railway tie, I. M. Warner . . . . .......... . 747,668 Railway tie, H. F. Thompson . ........... 747,804 
Railway track, H. F. Miller . .. ... . .. . ... 747,460 Railways, apparatus .for rf'moving ice from . 

track or conductor rai,ls of, P. B. De-lany . .. . .. . . . . . . . . . . .. .. . . . . . . . . . . . .. 747,596 Ratchet wrench, G. Hansen . . . . . . . • • • • • •  747,419 Ratchet wrench, W. W. Murch . ....... . .  747,750 Razor sterllzing device, F. E. King ...... . 747,554 i Reamer, F. G. Echols . . . . .. . . . .. .... ...... 747,907 
Registering mechanism, W. H. Pratt ..... 747,763 ReiulatClr. /Me I'eeIl waWr re&ulatw. 

for Jumr Spark Ignition. !\Jade to fit " any engine. Sta.ndard sizes in 
� Protected insulation and ,na,kh" n,oint,: I 
� Simple . 

Guaranteed. Energt-tie Ignition. Greater power. 
Price .1. O. An�· length of spark by accurate screw adjust!llt'ut. 

DIscounts in quantities. Ask your dealer. A trial is conclusive. 
Wrlte for leaflets, testimonials, etc. Manufacturers' prices. 
MOI�ler Spit. Fire, ..... 1619 Broadway, New YOJ"k 

Y 
WONDER Acetylene Burners 

Price . ARE THE BEST 
!IOc. each. Sold by good dealers or write 
Ghe STAT� LINE MFG. CO. 

9th & lOthS'ts., Chattanooga, Tenn., U. S. A. 

Worhers . 
In 

Atliins' 
Sanitary 

Try one of 

Dust Guards 
Convenient, comfortable and elDcloot. Bent postpaid 
l�c. each, or $1.1)0 per doz. 
CHARLES G. ATKINS, 37 S. Main St., Middletown, Conn

.
, 

The 
WOOD 

Fifty egg Cap ... , \ 
cit y. He a t, 
moisture and ventilation 
and perf ectly controlled. Price only 

Send for t he WOOd'lD Hen Book! 
ed tree, together with a book contalnlng_I4 
colored views and telling all about the 
EXCELSIOR INCUBATOR, it you 
name this paper. 

000. H. STAHL. Qulncy,lI1inoi8, 

As� about and get our 
"U',ll ".UUlla, ca"allogue free. JUE'!t send 10c.�to pay postage. 

Incubator and Brooder Co .• Box B·l05. Quincy, I I I .  

IlINCREASE YOUR INCOME 
:os by lnrning profitable poultry raisin,. We 

"'� a u ceea.fully ieachit inall iii branche •• Seven . di.iinct conrlD by correspondenoe, also a 
reeid8nce course at our 6o-acre poultry farm. 
Onr faculiy are practical poultrymen, who can 
a nd will make you a lu ccessful pouliry raiser. 
Thil fasclnailng and profitable bUlinels il .im 

porlunilies forih�l� �h�D�:�� ;:� �t;�i$ea�ol�yo;��tl�:ir�t 
ed booklei fully delcriblng our valioul courBe' of inltruction. 
Colomb'I' Sehool otPoolt"J Colt.ore, BoxOU, Wate .. "t"Ule, N. Y. 

INDUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work.' 
pr Catalogue Free. 

The 
of 

Right Kind 
a MOTOR. 

on land or water. Double Cylinder Motor 4�5. Water Jacket Cvlln. ders and Head. Aluminum Crank Case, Self·Olllng. Nickel Steel Valves. Forged Steel t!haft. Can fur. nish Transmission Gear, Carburet
ter and lIlulDer. Cut on application. BUFFALO ENGINE (JO. PelT:L and Washl!ll!!!>n Bts. 

U ...... N. Je. 
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��""""'-;the 
Autom.obile 

of All Seasons 

t, 

This car will give the same excellent service 
in the cold of Winter that it will the 

fairest day of Summer. Any day a 
wheeled vehicle will go is a good 

day to go out in a Cadillac. 

� . 
The Cadillac it! graCeHll m 
deSign, handsome in fiuish 

and appointments, simple in 
constructIOn, strong and rigid 

in frame work, flexible in gear, 
wonderful in durability. Speed 

range four to thirty ,miles an hour; 
control absolute. The Cadillac has 
all the desirable features of 'the cost
liest machines at several I hundred 
dollars less price. 1904 Model A, 
with detachable tonneau, seats for 
f<;JUT facing forward, $850.: With
out tonneau, the smartest run
about ever built, $750. 

Ourfree mustrated booklet N gives address of 
agency nearest yom home where the Cadillac may be seen and tried. 

Cadillac ./lutomobile Co. 
Member Assn. Liccnsl'd Auto. Mm. 

Detroit, Mich. 

RUBBER STAlIP MAKING. - THIS 
article describes a simple method of making rubber 
�����I�;�Cl�n:;ft��::b� :E��:i� w� ���1ua��� oorlence in rubber stamp making. One i1Iustratlon. Contained In SUPPLElII1!lNT 11 ] O. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

�� 
DRIVING LAMP. 

l'r 1s tbe on]v perfect one. 
] '1' wlll not bLow or iar out. 
g: f1T�e aa�I�g;';;�lh��)f..ht. 

hJ:'bt. 
1'1' �h�';Xsf�;:' I�:os�A�t 
IT hurns kerosene, 

Send for book (free). 
R. E. DIETZ CO., 60 Laight Street, New YOr�k. " 

Mention thiB paper ami yet specf<l! diBcount. 
�ESTABLISHED 1840.� 

The motor of our l!'asollne automobile Is 
. 

of the four-cycle type. having two borizontal ovlin. 
g�g!�? Wi���� ����� oOlt'h°:1te _Ides of the 

"STEVENS· DURYEA" 
Indorse Its slmpllclty of constrnctlon, and the .. ",t 
there" qualities of our machine as evinced by Its notable vlctorie.ln 
Speed and Hill Climbing Contests 

shows the elDclency of Its drivinll power. 
PrIce of this car, Including complete equlpmoot, 

$1,300 
Our handsomely Illustrated catalog is replete with 
detailed Information and should be In the hands 01 
every automobUist. Bent free for the a Sking. 
J. ST�V�NS AR.MS Q/l TOOL CO. 

925 Main Street, 
Chicopee Fa.lls. M-. 

MembeJ"Natlonal Aa&oclatlon Licensed AutomobUe MUl� 
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THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE prln.ts continuously by Electric Light, day or night. Handles tracing of any length. size Or klOd. Tbe tension Is automatic. Tbe Macblne does not depend on the skill of the operat�r; there are no curtains, pads or levers to adjust; automatically delivers the print ready towash. Made In two sizes, for 36 and 42 Inch tracings. Send fordescriptlveclrcular. 
WILLIAMS, BROWN & EARLE. 918 Chestnut SI., Philadelphia. 

MVSIC LESSONS FREE at yourbome . . Fora limlted tlmewewl!l glve free, 4� musIC lessons on either Plano. 
Organ, Banjo. Gnitar, Cornet, Violin 
or l"andolin (your expense will only be the 

cost. of wsta�e and the muslcyouuse. wblcb Is small). We teach by mall Only and !,uarantee success. Hundreds 
;i�}: ��d �l't����fffgri"��ila';,'f :8��.\'�s b{j:
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Cuts with unerring accnJ'acy straio:ht strips any 
width, bLa.s fOlds, rumes. Pi�ing aud all fancy tl�ures; 
:'Jt 'i.���gt'en°J'o����a�: :�:�r��l��
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signs, impossible to cut without this !,auge. 
OUR SPECIAL INTRODUCTORY PLAN 
makes it possible for anyone to secure tbls celebrat
ed Gauge Shear free I a ��c. certificate will be 
glven to each of first 10,000 appJlcants-over 
66,000 sold in 90 days. No. 1 style onIYl!l!l.00. 
REED MFG. CO., Dept. P, Pittsburg, Pa. 

AN ENGINEER'S LIBRARY. 
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HANDBOOK ON ENGINEER.ING. 
By HENRY C. TULLEY. 

Third edition, enlarged and revised, 5,000 copies. now 
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H. (l. TULLEY & (l0 ••. 
1060 Wainwright Hidg., St. Louis, Mo., U. S. A. 

Our 
Specialty I 

Knock
Down 

Boats of any 
description 

AMERWAN BOAT & MA(lHINE (lO., 
ROW, SAIL AND PLEASURE BOATS, 

l\rIarine Statl0n. ST. LOUIS, MO. 

ACETYLENE GA8 AND CARBIDE OF 
Caiclum.-All about the new Illumlnant. Its qualities, 
chemistry, pressure of liquefaction, its rrobable future, 
�fPa��:�::Iv'l��� "c�:,t�M; f�::;lO�eV����J�:r�� 
this "ubject. Details of furnaces for making the carbide, 
gas generators. gasometers, burners, etc. Contalned m 
SCIENTIFIC AMERICAN SUPPLEMENT Nos. 99�. 
1 004, 100,., 101�, 1 0 1 4. 101�, 1016, J 02�, 
10 :�i' 10��, 1 09'" 1 0gt 10,.1, 10"�, 1 OS'.l, 
H�9:l10�0:t�S3?i�84, i�W::'d U�3: Jrl�!10 
cents eacb, by mall. from this office. and all newsdealers 

ARMSTRONG'S P IPE  THREADING 
-AND-

CUTTING·OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
�_,. : •. ;-.._, ... G: ail: and Steam Flt-

1
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I
���:. 

.��v'�8(zlw a�� ro be 
. prSendforcatalog. 

THE ARMSTRONG MFG. CO. 
Brid"eport, Conn. 

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

Launch,., Valul, Spleialtill. 
C. L. Barker, Norwalk, Ct. 

S I G N A L I N G  THROUGH S P A C E  
without wires.-An article by W. Preece, describing the 
new Marconi system of te1egrapbing without wires. 
6 illustrations. SCIENTlFIC AMERICAN SUPPLEMENT 
1 1  �4. Price 10 cents. For .ale by Munn & 00. and all 
newsdealers. 

USE  GR INDSTONES P 
[f so we can SUPPlY you. All sues 
mounted and unmounted. always 
kept in stock. R�member, we make a 
�:l

c����g::�le�n,ll:�:: :t��'We�· 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, O. 

There and 
.e Back 

WHAT A RELIEF 
Write us to.day 
for infonnation 

GRANT.FERRIS (l0. Troy, N. Y. 

A.W. FABER 
Manut'actory Establiilhed 1161. 

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

78 Reado Street, New York, N. Y. 
GRANO PRIZE, Highest Award, PARIS. 1 900. 

STIMULATION without I RRITATION 
Means New Life t o  t h e  Scalp. 
The Evans Vacuum Cap glves the scalp a 

thorough :massage and encourages a free 
and healthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair from fallit.g out and re
store a normal growth where live follides 

�\�� a�; ;:li� ��t:���t :;��;f�:' 
the vel"¥ beginning. We wUfrefund your 
money 1n full if results are not satisfaCtory 
after a thirty days' use. Call on or address 

V A(lUUM (lAP (l0. 
Fullerton Building. 

13��!s�w-!1ii 
them as to the 

at HALF 
Shipped with privilege of examination. Send for Cat. 
Typewriter E mporiu m .  203 LaSall, St., Chicago 

ELECTRIC SEWING MACHINE MO-
tor.-The Instructions and numerous Illustrations of de
tails contained In this article will enable any mechanic 
of avera�e ability to build an efficient motor that will 
�El:.

r
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TIFIC AMERICAN SUPPLEMENT. ·No. 1210. PrIce 10 
cents by mail. from this office and from all newsdealers. 

Trade Marks. 
Designs, 

Copyrights. Etc. 
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Invention Is probably patentable. Communlca-
���'t"c.,��Ii)I'ife������g: fl,}���ri'r������et':

s 
Patents taken throllllh MUNN & Co. receive 

Special N otl<Je, without char!'e, in the 

Scientific American 

is !'uaranteed In every one of the 
smooth�running 
Brennan Gasoline Motors 

�a��: 
on 

;.:'f"e, I:�!
t �W'����� to 8t� economioal m fuel, and of !<reat durability. Can 

be used for Marine purposes. 
BRENN AN MFG. (l0. 

SYRACUSE, N. Y., U. S. A. 

YJ( 1'ME(LIPPER(LIP: 
P- Its triangular shape prevents 
entall!<l1� anil gives three times 

• the capaCIty of any other Clip f('l' 
"ttacblng papers togetber. 

Best d: Oheapest. AU StaUoners. 

= CLIPPER llIFG. CO .. 
401 West 124th St., 

BRASS OR STEEL. New York, U. S. A. 
For froo samplfs and information write to 118. 

ELECTRIC IRA VELING 

C R'A N E S  
PAWLING & HARNJSCHFEGER 

162 Clinton St., Milwaukee, Wis. 

·�"oers of Gasoline Engines 
;." Automobiles, Launch es. Etc. 
Th'Auto=Sparker 
does awsh entirely with all starting and 

,
running ��r�:i�!� ::��L��::� 

be attached to any engine 
batteries. Fully guaranteed; . catalog. 

BACKUS 
DAS a, GASOLI N E · ENGINE  

Simple, Economical, Durable. 
Su itable for all kinds of work. 

BACKUS WATEa MOTOR, cheapest power known. 

Write for Circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J .. U.S.A. 

JEFFREY 
ELEVATING--CONVEYI NG--POWER For Catalogues address 

lHE JEFFREY MFG. CO. 
lransmlsslon .. Screenlng .. Dredg lng--Coal Cutting 

Drllllng .. Haullng-·Washlng Machi nery. 
COLpMBue, OHIO, U. S. A .  

NIW YOBK 

Reversing mechanism, automatic, J. C. 
Schaeffier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,649 

Rheostat, starting, H. B. Wilson . . . . . . . . . .  747,821 
Rosette, E. J. Hunt . . . . . . . . . . . . . . . . . . . . . .  747,609 
Rotary engine, J. D'Halewyn . . . . . . . . . . . .  747,418 
Rotary engine, 1. V. Ketcbam . . . . . . . . . . .  747,727 
Rotary engine, A. P. Schmucker • • . . . . . . .  747,894 
Ruler, Cooke & Keller .. . . . . . . . . . . . . . . . . .  747,380 
Sand blast apparatus, N. Farnham . . . . . .  747,396 
Sanding machine, universal, A. C. Gough . .  747,699 
Sash fastener, A. F. W. Lorle . .  747,616 to 747,619 
Sash fastener, storm, J. Dlebl . . . . . . . . . . .  747,866 
Sashes, die for making hollow sheet metal 

window or other, Voigtmann & Pom-
eroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,666 

Saw, coping, P. J. Lawrence . . . . . . . . . . . .  747,735 
Saw, steam power crosscut, J. A. Reed . . . .  747,766 
Scaffolding, portable, J. B. & R. Murray . . .  747,56 .. 
Screw cutting machinery, Alger " Cook. 747,833' 
Sealing rings for c�nning jars, apparatus 

for making, W. P. Coldren . . . . . . . . . . .  747,377 
Seams of sheet metal cans, machine for clos-

Ing circular, B. Adriance . . . . . . . . . . . . . . 747,671 
Secateur, Barnard & Reid . . . . . . . . . . . . . • . .  747,359 
Shade bracket, window, D. Harrington . . . .  747,702 
Shafts and arms, connecting device for, 

S. Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,405 
Sharpener, blade, S. R. Duval . . .. . . . . . . . . .  747,688 
Sharpening device for moving knife blades, 

Quigley & Gay . . . . . . . . . . . . . . . . . . . . .  . .  
Sheet metal box, L. Richard . . • . • • . • • • • • . •  
Sbelf, window, !. D. Bennett . . . . . . . . . . . .  . .  
Ship building, P. Eyermann • . . . . . . . . • . • • . •  
Ship building plant, J. W. Seaver: . • • • • . •  
Ship'S distance and course recorder, W. 

747,476 
747,770 
747,363 
747,393 
747,782 

C. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,690 
Shoulder pad, H. Lavine . . . . . . . . . . . . . . . .  747,734 
Shredder head, C. E. Curtiss . . . . . . . . . . . . . .  747,905 
Shuttle threader, T. Paquette . . . . . . . . . . . .  747,472 
Sifter, ash, G. N. Houghton . . . . . . . . . . . . .  747,715 
Sifting flour, meal, etc., device for, W. 

S. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . .  7"47,605 
Signaling apparatus, J. E. Allison . . . . . .  747,345 
Signaling device, automatic, J. Floss . . . . . .  747,8hO 
Sleigh, automobile, E. S. Weaver . . • • . • . . . .  747,815 
Sluice box, movable, F. Fr-ancois • • • • . • • •  747,692 
Snap hook, H. R. Meilicke . . . . . . . • • • . . . . . .  747,745 
Spark arrester and extinguisher, A. P. 

Zink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,830 
Spinning and twisting machine, T. Samp· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,893 
Sprocket band, A. S. Reed . . . . . . . . . . . • . . .  747,478 
Stacker, pneumatic straw, S. D. Felslng . .  747,397 
Stacker, pneumatic straw, J. K. Sharpe, Jr. 747,896 
Stamp machine discharge, Harris & Ilhlelds 747,703 
Steel, manufacture of, B. Talbot . . ... . . . . . .  747,662 
Steel, manufacture of open hearth, B. 

Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,661 
Storage pocket, Anderson & Palmer . . . . . .  747,837 
Store goods lifter, P. Christman . . . . . . . .  747,376 
Stove, H. D. Perky . . . . . . .. . . . . . . . . . . . . . . . .  747,475 
Stove cut off, vapor, L. ' Stockstrom . . . . . .  747,798 
Stove door, Kumber & Haen.e . . . . . . . . . . . .  747,731 
Stove, gas, W. M. Partridge . . . . . . . . . . . .  747,474 
Stove, heating, Beach & Coe . . . . . . . . . . . . . .  747,674 
Stove or heater, gas, J. R. Allan . . . . . . . . .  747,529 
Stove, portable, J. Watson . . . . . . . . . . . . . .  747,814 
Stovepipe, adjustable, Connelly & Read . .  747,379 
Stoves, electric lighting attachment for 

gas, S. Lewellen . . . . . . . . . . . . . . . . . . . . .  747,446 
Straightening and tempering device, M. J. 

Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Support, foldable, F. R. Goode . • . • • • • . • • . .  
Surgical apparatus, B. R. Willis . . . . . . . . . .  . 
Suspenders, M. Murry • • . . • . . . . . • . . • . . • . . •  
Switch, I. B. Ritter . . . . . . . . . . . . . . . . . . . . .  
Switch operating mechanism, O. D. Hunt, 

747,885, 
Switchboard, multiple, C. M. Hedman . . . . .  . 
Swivel coupling, R. C. Scruggs . • . . . . . . . .  
Syringe and applicator, combined, E. N. 

La Velne . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tag, S. Dancyger • . . • . . • . • . . . . . . . . . . . . . .  
Tag and check, marking, S. Dancyger • . . . . .  
Target, H. B. Hollifleid . . . . . . . . . . . . . .  . .  
Telephone lines, connection counter for, F. 

R. McBerty, reissue . . . . . . . . . . • . . . . . .  
Telephone or like cable, F. Tremain . . . . . .  . 
Telephone wall set, E. B. Fahnestock . • . .  
Telephony, H. O. Rugh . . . . . . . . . . . . .  : . . .  . .  
Thill coupling, G. H. Fernald . . . . • • . • . . . .  
Threshing macblne, W. W. Dingee • • • • • . . •  
Tie. See Railway tie. 
Tie and rail clasp, F. W. Topliff . . . . . . .  . .  

747,779 
747,884 
747,525 
747,753 
747,774 
747,886 
747,421 
747,493 
747,444 
747,593 
747,594 
747,710 

Tire tightener, R. H. Lewis . . . . . . . . . . . . . .  747,736 
Tongs, pipe and tubing, R. C. Jones . . . . . .  747,612 
Tongue attachment, vehicle, D. A. Gillespie 147,601 
Tool heating handle, Kalaba & Galler . . . . .  747,725 
Track gage, automatic, Ellis & Purvis . . . •  747,872 
Track sanding apparatus, J. J. Dolan, Jr . . . .  747,539 
Track sanding apparatus, combined emer-

gency and service valve for, Ashton & 
Hooper • • • • • • • • • • • • . • . • • . • • • • • • • • . • • • .  

Traction device, S. M. Wilson . . . . . . . . . . . .  . 
Traction engine, B. J. Dlplock . . . . . . . . .  . .  
Traction wheel, W. A. Price . . . . . . . . . . . . . .  . 
Trolley pole, J. R. Hollis . . . . . . . . . . . . . . . . .  747,607 
Trolley wheel, H. W. Brockett . . . .. . . . . . . . .  747,371 
Tube welding apparatus, electriC, G. Baehr, 

747,841, 747,842 
Turbine, elastic fluid, C. G. Curtis . . . . . . . .  747,857 
Turbine wheel, elastic fluid, J. Wilkinson . .  747,523 
Typewriter, R. W. Walker . . . . . . . . . . . . . . .  747,667 
Typewriting machine, C. Gabrielson • • • • • •  747,545 
Typewriting machine, L. S. Burridge . . . . . .  747,589 
Typewriting machine, C. F. Hopkins . . . .  747,712 
Typewriting machine, F. W. Hillard . . . . . .  747,915 
Typewriting machine, electrical, W. E. 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,485 
Typewriting macblne paper clamp, F. W. 

Hillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,916 
Typ
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Underdrawers, A. G. Velasko . . . . . . . . . . . .  747,809 
Vlllve, J. W. Nethery . . . . . . . . . . . . . . . . . . . .  747,468 
Valve, automatic, A. L. Richards . . • . . . . . . .  747.769 
Valve, back pressure relief, C. A. Cunning-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747.538 
Valve operating device, steam generator, J. 

E. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . .  747,843 
Valve, pressure retaining, F. P. Skeffing-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,656 
Valve, tapping. L. W. Gates . . . . . . . . . . . .  747,547 
Varnish, etc., compOSition of matter for 

removing, Stack & Peck . . . . . . . . . . . . . .  747,898 
Vault, grave, E. C. Hodges . . . . . . . . . . . . . • .  747,424 

�:�:��:, bO���h�;'I!�nma�rop�ii�d: ' . D'. " 'M. 747,810 
Dearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,860 

Vehicle, motor, H. Ford . . . . . . . . . . . . . . . . .  747,909 
Vehicle rnnning gear, J. C. Boyd . . . . . . . . . .  747,531 
Vehicle top, A. Bancroft . . . . . . . . . . . . . . . . .  747,356 
Vehicle window mechanism for canopy tops, 

J. L. Lawrence . . . . . . . . . . . . . . . . . . . . . . .  747,888 
Vending machine, T. N. Goffe . . . . . . . . . . . . .  747,414 
Vending machine, coln-controlled liquld,- J. 

Andf'rson . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  . 
Veneer cutter, J. Wolfinger • . . . .  ' . . . . . . . .  . 
Ventilator, T. Hough . . . . . . . . . . . . . . . . . .  . 
Ventilator, G. E. Stevens . . . . . . . . . . . • . . .  
Vessel for containing varnish, etc., H. 

747,835 
747,827 
747,427 
747,658 

Rosenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,644 
Vise, J. Jacobson . . . . . . . . . . . . . . . . . . . . . . . .  747,433 
Voting machine, I� W. Luellen . . . . . . . . . . . .  747,455 
Wagon box, dumping, Todd & Ne1I . • . . . . . .  747,510 
Wagon, dump, H. C. Tripp . . . . . . . . . . . . . .  747,808 
Wagon loading attachment, automatic, T. 

W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,748 
Washing machine, H. A. Bierley . . . . . . . . . .  747.�49 
Washing machine motor, G. E. Averill . . .  747 352 
Watchmaker's pliers, Boylan & Chamber· ' 

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747 852 
Water bag, H. E. Peterson . . . . . . . . . . . . . . 747;634 
Water closet valve mechanism, M. C� Ghol-
Wat:? cl';';'1:' ''';��tli�ti�g ' d;':'i��; . A.' 'D��;'il� 

747,413 
lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,389 

Water closets, etc., flushing reservoir tor, 
A. M. Morrison . . . . . . . . . . . . . . . . . . . . . .  . 

Welding machine, electric, G. Baehr . . . .  747,354 Wbeel gage, J. P. Graber . . . . . . . . .  , . . . . .  747,603 
Winding and printing machine, W. F. Mar· 

resford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747 623 
Winding maChine, thread, G. W. Foster . •  747;404 
Window cleaner, G. A. W. McNerney . . . . . .  747.566 
Window lock, E. Foster . . . . . . . • . . . . . . . . . •  747,403 
Windows, fanlights, etc., fastening for 

casement, C. Rosenheim . . . . . . . . . . . . . .  747,776 
Wine cooler, C. P. Gliem . . . . . . . • . . . . . . . .  747,548 
Wire cloth, loom for making, I. J. 

Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,630 
Wood surfaces, implement for filling, L. 

W. Nelson • • • • . • . . . . • • • • • • • • • • • • • • • • •  74'1,891 
Wrellcll. See l'ipo wreDCb. 
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\laluable Books 
Home Mechanics 
for Amateurs 

This book has achieved an unparalleled success in one 
week. and a Special Edl· 
tlon of ,"000 copies has been 
ordered. It is DY far the 
largest and best book on 
���n:\�� e;"���Tr:

e
g,l� 

how to make things the 
���;;;:!l�i���

y
�� ';�fi 

prove of value to you
much more than you real
Ize. Do tln.n�s with your 
hands. Send for a circular 
!'Ivln!, contents-tbe circu
lars costs onll, a cent-the 
�gg� ���.f°�E:t

d
yO�f!,� 

to face you would be tbe 
first to purchase. The first 
larllie edition is almost 
gone, order to�day. 

310 Po.ges 326 Illustrations Price 81.1S0 

REVISED and ENI.ARGED EDITION 
The Scientific American 

Cyclopedia �::::.;;� 
15,000 Receipts. 734 Pages. 

Price, 81).00 in Cloth. $6.00 in Sheep. $6.�O 
in Half lUorocco. Post Free. 

Th Is wor k has been re
vised and enlarged, 
900 New Formulas 

The work is so arra!l8"ed as to be of use not only to 
the speCialist, but to the 
�eneral reader. It should 
h��

e
e �n§.I�g:�li'o�;

er
l 

circular containing f u ll 
Table of Contents will 
be sent on application. 

Those wbo already have 8:: Cyclopedia may obtlan 

1901 APPENDIX. 
Price, bound In cloth, ,LOO 

postpaid. 

TWENTY.THIR,D EDITION 

EXPERIMENTAL SCIENCE. 
By GEORGE n. HOPKINS 

Bevised and Greatly Enlarged. 2 octavo Volumes. 1,100 

fO{/j1,:oo� Jgz'rJr�����: ;���oor.t(l'°"lWtd, 
Volumes SoLd Separately : ()loth. $3.00 

per Volume ; H alj Morocco, $4.00 per V Dlums. 
EXPl<lRIMENTAL SCIENCE Is 80 weJi known to 

many of our readers tbat It Is hardly necessary now to 
&I: w�r�

e
ii�l)!r

i
g�ki�� 

decioed some months 
ago tbat it would be 
�:�!�tfloigf�h��gr: 
In order that lhe many 
wonderful discoveries 
of modern times might 
be fully described In Its 
�gl%��n ��

ce��IYs6�� 
w onderful  develop 
ments in wireless tele-
��hYbee�

r m��PITt 
was necessary. there
fore, that a good deal of 
ne� matter sliould be 
added to the work In 
order to make It thor-
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some 200 pages have 
been added. On ac
count of the Increased 
size of the work, It has 
been necessary to dIvide 
It into two volumes 
handsomely bound In 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

Anlnexpenslve library 
of the best books on 
Electricity. Put up in a 
�he.,� �g

l
git�

g
lo,��xi:: 

student. the amateur, the 
workshop. the electrical 
�61fe��� eJ6�����: ��� 
books. as follows : 
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p',';':!�� Of. 
E�ec.tr�"i}j; 

E�i��.� :0; ���"lgg 
How to Become a Sue-:�i�1 

.
E�ec�r�ci�n

$l� 
Standard Electrical Dic

tlonary. 682 pages. $3.00 
Electricity SlmpliOed 158 FIve VO!Ufflll8. 1,800 pages p&!<es, • • • •  $1.00 and over 450 iUustratio1l8. 

A valuable wnd indispensable adA:Ution ro ""eI'1l 1ibrary. 

thc,:��o�:::.,
t
v.;l�c:,N �2:.f,i;;ii �;'

Il
� �i,

n
:IJ:�fglg with silver lettering, and Inclosed In a n�t fOldlnl, bo':l 

�:i��
w

�lnl��Jg
u
:��

a
��

o
e
n,

c�t,;�I�i:Ps'i.��
a
��ere��far 

price of the flve volumes Is $7.00. 

MAG I C Stage Il lusions and Scientific Diver-
sions, including Trick Photography. 

Ol���d ';-�� a
KE�:�

s
a�� 

it is one of t�e most at
tractive holiday books of 
the year. Tlie Illusion. 
are illustrated by the 
p�:�e

:�d'
l
r�� ���f.

a
�r 

tbe tricks are, in many 
��!��Id=t��� . �h et::,� 
:m:

s
. ill���::,

I
I1fire:��� 

ing, s W 0 r d .. swallowinjil I ventriloquJsm, m e n  tal: 
m a g  1 c ,  anCIent maldc" 
automats, curious toys" 
. \'!"f:le'lr����il!'�!°fr;\'J:,�: 
tio'll of moving photo-
rc��':t "!:d 

a
ifll���at��� 

makiD¥ a hand�oaJe vol
ume. It is t a steful ly 
E�g';T�d��� 'l:>�ge ;.g: 
fessLOn to be tffe Stand-

By A. 568 pages. 
a
�� 1X::.kt.l'e:'"ll.�o',. ur Full descriptWe Circular. of above books will be mail.1lI 

free upon applicatio" 

M U N N  &. CO." 
PubIi8her., 36 1 Broadway, New Yorlr 
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What Is Daus' Tip-Top ? 
TO P ROVE that Daus' H TIp--TQP" Is 
�OObe�� a,:s s}��eS�e�lMe;!i:t:�r l\�k}:B 
eople� �om typewTltwn original, we o,yill 

ship complete duplicator, cap Sl�ej 
" lthout depOidt, on ten (10) 
daY8' trial. 
Prlce @l.I>O I"". $ 5 
tradedt8eountof NET 
83% pe .. (Oent, or 

THE FEUX F. DAUS DUPLICATOR CO. 
D .. ". Bnlldln.r, 118 John Street, New York (Jlty 

THE. 

DRAFTSMAN 
IS DEVOTED TO THE INTEREST 
OF DRAFTSMEN OF EVERY 
CLASS AND OF SPECIAL VALUE 
TO STUDENTS IN ENGINEERING AND DRAWING 

10 cents a COpy 

A Monthly Paper 

$1.00 per Year 

107 The BechlDan Building 
CLEVELAND .D OHIO 

Scientific American 
Wrt'llch, J. C. Davison . . . . . . . . . . . . . . . . . . .  7
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Wrench, MillC'l" & Jacobs . . . . . . . . . . . . . . . . . .  V ':t 
Wrench, C. F. Bliss . . . . . . . . . . . . . . . . . . . . .  747,679 
Wrench, l�'. A. Moore . . . . . . . . . . . . . . . . . . . . .  747,747 
Wrench, W. C. Blair . . . . . . . . . . . ... . . . . . . .  747,851 
Yarns or threads from short fibers, apparatus 

for manufacturing, M. Muller . . . . . . . .  747,465 

DESIGNS. 

8�Hl�� ����:; p)�at�::l l.' H�' ����;�: : : : : : : 
Ceiling corner plate, D. H. Wagner . . . . . . .  . 
Ceiling sheet metal border plate, D. H. 

36,701 
36,699 
36,700 

Wagner . . . . . . . . . . . . . . . . . .  . . .  . .  . . . .  . . .  36,702 
Ceilings and molding therefor, sbeet metal 

field plate for, D. H. Wagner . • • • • • • . • •  
Collar, F .  Eaelmann . . . . . . . . . . . . . . . . . . . . .  . 
Comb, E. B. Kingman . . . . . . . . . . . . 36,682, 
Comb, pompadour puff, J. E. Lowe . . . . . .  . 
Dolly or similar �rtlcle, J. W. Catty . . . .  . .  

g��::, vi�selS('h�\dt 
J .

. .  �i����: :  : :  : : : : : : : :  : :  
Harmonica, H. Hohner . . . . . . . . . . . . . . . . . .  . 
Heater casing, gas, J. J. Lawler . . . . . . . . . . •  
Ink receptacle, L .. A. Brown . . . . . . . . . . . . . •  
Medallion or similar article, J. E. Straker, 

36,703 
36,684 
36, 683 
36,693 
36,686 
36,696 
36,685 
36,692 
36,698 
36,694 

Jr. . . . .  . . . .  . . .  . . . .  . . .  . . . . . .  . . . . .  . .  . .  . •  36,689 
Picture frame, H. L. Ashton . . . . . . . . . . . .  36,690 
Pictures, mirrors, etc., frame for, E. 

spoo�l
s�e��r�s�h or 's'ii:r;il�� ' ��iici��,''''h�ndi� 't'o'r: 36,691 

Crees & Court . . . . . . . . . . . . . . . . . . . . . . . .  36,687 
Spoons, forks, or, similar articles, handle for, 

J. E. Straker, Jr . . . . . . . . . . . . . . . . . . . . . .. 36,688 
Stove, W. W. Woods . . . . . . . . . . . . . . . . . . .  36,697 
Tray, G. F. Kolb . . . . . . . . . . . . . . . . . . . . . . . .  36, 695 
Wagon body, O. H. Barschow . . . .  36,705 to 36,707 
Wall plate, sheet metal, D. H. Wagner. . .  36,704 

'fRADE MARKS. 

: Alteratives, M. A. Wheeler . . . . . . . . . . . .  . 
Antiseptic and germicidal preparations 

Provo Cbemical Co . . . . . . . . . . . . . . . . . . .  : 
Braids, Guthmall, Solomons & Co .' . . . . . . . . .  . 
Cement, portland, Alma Cement Co . . . . . . . .  . 
Coa ts, vests, and trousers, Partridge & 

Blackwell . . ... . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coffee, W. T. Reynolds & Co . . . . . . . .  41,711, 
Corsets, Kops Bros . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton piece goods, certain named, W. R. 

Grace Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dairy products, certain named, Borden's 

Condensed Milk Co . . . . . . . . . . . . . . . . . . .  . 
Explosive engines, W. P. Callahan & Co . . .  . 
Feed, chicken, Ross Brothers . . . . . . . . . . . . . 
Fertilizer, �'ederal Chemical Co . . . . . . . . . . .  . Fire extinguishers, chemical, J. T. Hair . .  Fish, dried, pickled, or otherwise preserved Rosenstem Brothprs . .  . . .  ' 
Flour, Hunter Brothers Milling Co . . . 41,714, Flowering pips, Stumpp & Walter Co Fluid compressors and compressor ' 'p��t's' Gardner Governor Co ' 
Hematogenie or blood ior�i�g: '  i��.ti · '�d�: �ounds, A. Gude & Co. , Chemise he ; abrik . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  Meats, cured, J. C. Hutton . . . . . . . . . . . . . .  . Medical compounds, certain named Alden Chemical Co. . . . . . . . . . . . . . . . . .  : . . . . . . . Medic!ne, cough, Neptuna Co . . . . . . . . . . . . .  . Medlcme, pain allaying OHiO Chemical Co . .  Medicine to cure head'aches and neuralgia Radical Rem edy Co. . . . . . . . . . . . . . . . .  : 
on, olive, H. Kienzler . . . . . . . . . . . . . . . • . . . . .  
Ointment, cosmetic, A. A. Baldner . . . . . . .  . 
Paper and film, sensitized photographic An-. thony & Scovill Co . . . . . . . . . . . . . . .  . ' . . .  . .  
Paper, carbon, A. P. Little . . . . . . . . . . . . . .  . 
Paper, certain named, International Paper 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
PapE'r clips, Bailey & Parkinson . . . . . . . . .  . 
Powder, tooth, Radical Remedy Co . . . . . .  . 
Pumps and pump parts, Gardner Governor 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Remedies for cure of rheumatism and sim-

ilar diseases, M. H. McMahon . . . . . . . .  . 
Remedy for E'c?ema and other skin diseases, 

Carbo Chemical Co . . . . . . . . . . . . . . . . . .  . .  
Rice, Dolan Mercantile Co . . . . . . . . . . . . . . .  . 
Saddlery hardwarf>, certain named, Eber-

hard Manufacturing Co . . . . . . . . . . . . . . .  . 

��f:eiln���IC:�d �!�e��b�gs . for 'dress' g'ood's; 
Burton Bros. & Co . . . . . . . . . . . . . . . . . . . .  . 

Steel in certain named forms, Jonas & Col-
ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tea, Society for Tea Trade, W. Wissotzky 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Thermometer tubes, Buffalo Dental Manu-
facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tonic cordials, Nelson, Baker & Co . . . . . . .  . 
Trusses and other orthopedic bandages and 

cff;��ries, . . .  �:�����' . . .  �: . . . �: . . .  ��l.�r
.
e
.
t: 

Typewriter ribbons, American Ribbon & Car-
bon Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Vehicles and parts thereof, certain named, 
Gibbs Engineering & Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Wire netting, Verkaufsstelle del' Vereinigten 
Deutschen Drahtgefiecht - Fabrlkanten 
Gesellschaft mit Beschrankter Haftung . .  

LABELS . 

41,705 

41,695 
41, 692 
41,723 

41, 690 
41, 712 
41,691 

41.693 

41,709 
41,732 
41,716 
41,722 
41,728 

41, 715 
41,721 

41,731 

41,706 
41,720 

41,704 
41,700 
41,703 

41, 699 
41,717 
41,696 

41,689 
41,687 

41, 688 
41,725 
41,698 

41,730 

41, 702 

41,701 
41,71:) 

41,726 
41,697 

41,694 

41,733 

41,710 

41.724 
41,707 

41,708 

41,686 

41,729 

41,727 

"Aunt Betsy's Cordial," for medicinal cor-
dial, A. L. Champlin . . . . . . . . . . . . . . . . .  10,621 

"Bailey 's Standard Gloves:" for gloves, C. 
Bailey & Sons . . . . . . . . . . . . . . . . . . . . . . . .  10,6]3 

" Bailf>Y's Standard Gloves, Assorted Sizes, " 
for gloves, Bailey Knitting Mills. . . . . . . .  10,612 

"C. N. R. Plaster Preventive of Car and 
Sea Sickness," for plasters, C. N. Reed 10,629 

"Graham Biscuits, " for biscuits, Ontario 
Biscuit Co. . .  . . . .  . . . .  . .  . . .  . . .  . .  . . .  . . .  10,619 

"'Grf>E'nough's Quick CUl'€' ," for veterinary 
mrdicin€'s. C. J. Grf'f'nollf!h . . . . . . . . . . .  10,628 

"Hollister's Rocky Mountain Tea Nuggets," 
for medicine, Hollister Drug Co . . . . . . . .  10,625 

" J. H. Small," for cigars, L. Roses, Sons 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,620 

"Mountain Sage Bitters, " for medicine, 
Mountain Sage Malt Tonic Co . . . . . . . . . .  IO, 624 

"Ontario Biscuit Co, " for biscuits, Ontario 
Biscuit Co. . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . 10, 61 8 

"Ontario Malt Biscuits," for biscuits," 
Ontario Biscuit Co. . . . . . . . . . . . . . . . . . .  lQ,617 

"Queen Louise Face Massage Cream." for 
complexion cream, N. Looard & Co. . . .  10,622 

"Red Raven, "  for shoes, Fleishman, Morris 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,614 

"Shepard's Lung Food," for medicine, J. 
C. SheDard . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,626 

"Smith's Wondpr Worker, " for a medicine, 
W. K. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  10,627 

"Sunnyhrook Creamery Butter, " for butter, 
Helmet Creamery Co. . . . . . . . . . . . . . . . . .  10,6]6 

" Sunshine Condensed Milk," for condensed 
milk, United States Condensed Milk Co. 10,615 

"Tamazula," for hair tonic, L. E. Warner. . 10,623 
"White Rose," for lime, Saginaw Lime & 

Lumber Co . . . . . . . . . . . . . .  " . . . . 10, 6:50 

PRINTS. 
"Dr. Pierce's Golden Medical Discovery," for 

medicine, World 's Dispensary Medical As-
socia tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  870 

"Dr. Pierce's Golden Medical Discovery and 
Dr. Pierce's Favorite Prescription," for 
medicine, World's Dispensary Medical As-
sociation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 

A printed copy of the specification and drawing 
of any patent In tbe foregoing list, or any patent 
In print Issued since 1863, will be furnlsbed from 
tbls office 'for 10 cents, provided tbe name and 
number of tbe patent desired and tbe date be 
given. Address MUDll & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In
ventors tor any of the inventions named in the torf'
going list. For terms and furtber particullll'8 
address MUDD '" Co., 361 Broadway. New York. 

� IJh, FRANKLIN 
Model Shop 

The Frankl in Model Shop. 
Experimental work for inventors; any· 

���l!¥e ����\i:�3����Ii:it�!�o� 
colleges. Exhibition mOdels. Introduc
tion sampl€s of :r;atented articles. Spe
Cial tools for making metal novelties. 
Inventions perfected. DrQwinJ{s and de
signs worked out, from inventors' ideas. 
Send for Circular 9. 

PARSEJ.L & WEED, 
129-131 West 31st Street, New York. 

� H£ S C H  E. R DT L E:  S TA M P  C O .  � ,;iTEEl STAM PS: J..ETTERS '" f i G U R E S  
B R I D G E. P O RT CONN.  

SPEtJIAL HOMESEEKERS' 'EXCURSIONS 
will be run via tbe NH1KEJ, PLATE ROAD from 
Buffalo, on the first and Tllird Tuesday of each month to 
April 1904, to an points through the West and South
west, at exceedlngl y low rates. Tickets limited 10 21 
days returning. See local Agents, or write A. W. Eccle .. 
stone, D. P. A., 385 Broadway, New York City. 

SPECIAL MACHI NERY &0������1 ���� 
Uostilo Machine Works, 60 Ce.otre St., New York. 

M A T  C H FACTORY .-DESCRTPTION 
of an English factory. SCIENTIFIC AMERICAN SUP
h��:'�iil

l
n���dea1:;� 10 cents. For Bale by Munn & 

Model Machinery and Experimental Work. 
W. H. CRAWll'ORU, 194 Broadway, New York City. 

Light Hardware Specia lties Wanted 
A large manufacturer now making a num ber of liJlht 

hardware specialties deSIres to increase bis l ine. ThiS 
is an excepti{)nal opportunity fOf inventOfS to bave 
their inventions manufactured and marketed by a firm 
now dOing Jarge business with all the Wholesale hard
ware houses • .  Only those baving articles AJready per
fected need repJy. Address, stating in detail. nature of 
artIcle, and enclOSing- stamped envelope for" reply 

POST OFFICE BOX 116 
ST. LOUIS. MO. ------

SPECIAL -MA N U FACTU R I N G .  
DIES A N D  STAM PINGS TO ORDER. 

S P EC'L MACHINERY - M O D ELS-EXPERIMENTAL W O R K  
D R O P  F O R G I N G  D I E S  A N D  ('ROP FORGINGS_ • 

HARDWA R E  SPECIALTIES £T£.' MANF'o :TO OROER.S E N D  SAMPLES OR DRAWINGS F O R  ESTIMATES. WRITE FO R  OUR BOO K L E T. 
TH E G L 0 5E M AC H I N E  & STA M P I N G  C O. 

9 70 HAMtLT O N  S T., C LE VEL A N D ,  O H 1 0 .  --.��� -=-----------

m �!fi��C�!IO����!!��:' . MA�ON'S Pat. Friction Pulleys and CIutcl. es 

�R����l'
r
1
c
�:'b�a�"l�:"u�ul��tb Ave .• New York. � �����. M:t�\n��jj�!iJ���� sJ'ri'r';.tl:�d�:::�tl:'��'i: 

---�.-- Pat. Whip.Hoist ell'ective and simple. 

ELECTRICITY H O W  TO MAKE. A Dyna- Manfd. h y  VOLNEY W. MASON & CO., Inc. 
mo, storaJ;{e Battery, 'relegraph Providence, R. I., U. S. A. Instrument, Electric Bell, Motor. 5Books, IDe. each. 

BUBIER PUBLIS HING CO., Box S. LYNN, MASS. 

Exper imental & Model Work 
Oih'. &; advice free. Wm. Gardam & Son.45-51 Rose St.,N. Y. 

NOVElTIES & PATENTED ARTIDLES 
Manufactured b y  Contract. Punching Ilie!!. Special Ma
chinery. E_ Konigslow & Bro .. 181 Seneca St. Cleveland,O. 

I CE MACHINES; ()orUss Englnesi Brewer8' 
and Bottlers Machinery. THE VH,TER 

SHOE BLACKING.-FORMULAS FOR MFG. CO .• 899 Clinton Strect. Milwaukee Wis. 

liquid and solid blacking are given In 8UPPLEMFLVT 
Nos. 1 2 1 3  and 1239. Price 10 c"nts eacb. For sale FINE CONTRACT WORK by Munn & Co. and all newsdealers I . - �- - in wood and metal, and press work. Our 0 tical work 

$ 2 0 0 . A M 0 N T H  gives us unexcelled facilities for handling t�e highest 
• - , grade of One work In our Contract Department. 

One reliable man or woman in each count,. 
, Correspondence solicited. 

as !"anager, to exhibit, take orders and ap. G UNDLACH·MANHATTAN OPT. CO., Rochester, N. Y. 

¥g�n!o�\��� ��rdHh::r�::8 ���:�f��o1:� 
vention. Automatically gen. 
erates fuel gaB from kerosene 
oil Miniature Gas Works. All. 
80luteb safe. Enormous de
mand. Thousands sold weekb. 
Oheapest, cleanest, safeBt fuel 

Po���mFIi��li��T/.; �J'!;: 
World Mfa. (Jo.. 1>1>�6 WOl'ldBldc .. VInChlDBtl, O. 

,� TELES-COP £;ND FDR C A TA L O G L !!:  
W. & D.  MO G [ Y. . AYO N N E:  C I T Y. N J 

PATTE R N  MAKERS ::iiE�·lllT Y  OF 
PATTERN'" F O R  CASTINGS of all kinds 

GIBSON & FUCHS 
Telephone 2127 J Spring 218 W. Houoton.St., New York 

MODELS &: E X P E R I M E NTA L W O R K .  Inventions developed. Special Machinery. 
E. V. BAILLARn. Fox Bldg .. Franklin Square, New York. 

P L AV S 
Dialogues, Recitations and 
other Entertainments. Send for 
free catalogue of over 2,0[0 plays. 

The Dramatic Publishing Co. 
3 5 B  Dearborn St .• Chicago, or 40 W. 2 8th St .. New York 

The Scientific  American 
For Nineteen Hundred and F10ur 

-�"c=.c=.c=.c=.c=.._-_. _ .... ============== 

E
LABORATE PLANS are be

ing m a d e  to m a k e  the 
Scientific American, in 
every respect, superior to 

what it has been in the past. The 
E d  i t o  r i a  1 Department has been 
strengthened, and c o n n e c t i o n s  
have been made with able corres
pqndents not only in the principal 
sections of this country, but in the 
,principal capitals of Europe. By 
means of our elaborate systEm of 
non-resident correspondEnts a n d  
coadjutors, the Scientific A me
rican is able to furnish its readers 
with the very latest information in 
regard to the most recent scientific 
discoveries and researches in all 
parts of the WOT ld. Engineering 
works of importance are fully illus
trated and described, and the latest 
experiments in aerial navigation, 
marine propulsion, automobiling, 
yachting, and industrial progress 

- - �  .. --.-----, in all its forms will ce found in its 
col u mns. The progress of inven

tion is carefully followed in a special department on patents, which is 
published every two or three weeks. Each issue contains a " Notes and 
Queries " Department, which is devoted to answering. without charge, 
qu�stions of subscribers concerning a great vflriety of subjects, electrical, 
scientific, and industrial in character. 
IJJ Special issues of the Scientific American, which are published 
from time to time without any extra expense to the subscriber, have been 
found to be of the g-reatest value, and have served to greatly increase 
the circulation, which during the past year, has exceeded the record 
of all previous years. 
IJJ Subscribe now for 1 904. 

Subscription Price, $3 .00 Per Year. . Sample Copy Free 

MUNN & COMPANY, Publ ishers  
361 BROADWAY, NEW YORK CITY 
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