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In almost everything which a person engaged I the method of operation, while generally slight. 
in teaching needs to enable him to carry on ed,is also of 'high importance. It has been the 
his work. aim of the writer t .. show how the costly evils 
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(9403) R. C. says: Will you please 
answer these questions In the "Notes and 
Queries" column of your valuable paper, the 
SCIFlNTIFIC AMERICAN: 1. What would be the 
result if an electric arc be attached to a 110-
volt incandescent lighting circuit in a build­
ing: \Vould any fllses be blown or Incan­
descent lamps be burned out: A. An arc has 
a drop of about 45 volts in it. If the r��t 
of the apparatus covers 5 volb" there wilt"be 
a drop of 50 volts In the lamp. An arc lamp 
is rated for ten amperes. This would imply 
about 5 ohms In the lamp. Now if such a 
lamp is put directly across a 110-volt circuit, 
it will take 22 amperes' and there will be 
trouble directly. A short circuit will be es­
tablished, and either fuses will give way or 
fire be set from hot wires. Incandes­
cent lamps may receive a rush of current if 
on the same lines and be burned out. 2. Are 
there any advantages of electric welding over 
other methods of welding: A. An electric weld 
Is made in less time than you can describe it. 
'l'here is no burning, the heat does not ex­
tend through the metal, the machine is com­
pact, there is little or no danger of fire, etc. 
There are many advantages in electrical weld­
ing. By It, scrap can be joined up into bars 
without remelting and forging. The weld is 
neatly made. 3. Will you explain what Is 
meant by the term carbureter as applied to 
gasoline engines: A. A carbureter is a de­
vice In which air, or coal gas or hydrogen Is 
passed through or over a hydrocarbon liquid, 
such as naphtha, in order to impregnate it 
with the vapor of t\1e naphtha. The mixture 
is theI\, burned or el'ploded. You will find in 
Hiscox's "Gas, Gasoline and Oil Engines," 
which we send for $2.50, a full description of 
thes,e.-lj.pparatus as found in engines. 4. 
Would there be any Induction of current if 
insulated bell wires should cross insulated 
electric lighting wires: A. If one wire lies 
across another at right angles, there will be 
very little InductiOll from one to the other. 
If a wire lies along another In which there 
Is an alternating current flowing, there will 
be a strong Induction ih the second wire. 

(9404) B. B. says: A., who has never 
been 200 miles north or south of Kalamazoo, 
claims that in the Arctic Circle the "midnight 
sun" Is to the north and your shadow falls to 
the south. B., who has been inside the Arctic 
Circle, Klondyke, etc., claims that he saw 
the sun to the south and that his shadow 
fell to the north (midnight, of course). Who 
Is right: A. When the sun is seen at mid­
night from any pl�ce In the northern hemi­
sphere, it is seen to the north above the north­
ern horizon. Thousands go every June to see 
the midnight sun from Norway. Shadows then 
fall to the south at midnight. This can only 
be seen on or within the Arctic Circle. At 
noon the shadows would fall to the north as 

ameter: A. P-or deepening a well with a cais­
son through quicksand, pressure should be ap­
plied to the top of the caisson to continually 
force It a li ttle 'below the sand bottom in 
order to protect the workmen or appliances In 
excavating the sand within the caisson. Stud­
ding may be set around and resting on the top 
of the caisson, extending above the top of the 
well and loaded with snfficlent weight to sink 
the caisson while the excavation is progress, 
ing. A sand pump or any convenient device 
may be used for removing the sand. A moderate 
pumping of the well may be done to relievc the 
resistance at the bottom of the caisson by in­
flow of the sand, which if too free, should be 
stopped by keeping the water at full height. 
The caisson may be made of oak or cypress 
staves with hoops on the outside and angle­
iron bracing hoops on the inside, or may be 
made of three-sixteenths iron or steel with 
angle-Iron hoops on the inside for bracing. 
There Is considerable economy in the jacketing 
of your boiler and for home-made work we 
recommend to inclose the sides with an 8-lnch 
brick wall to just above the center line of the 
shell and under the smoke jacket and front to 
make an air-tight chamber, then plaster the 
top of the boiler with ashes or sand and as 
little clay as will make a light plaster. As­
bestos felt plaster would be better and would 
stick to all parts of the boiler, requiring no 
brick walls. 

(9407) G. A. B. says: 1. Why is it 
you can place the hand without Its being 
burned, on the bottom of a vessel containing 
boiling water and as soon as the water ceases 
to boil the hand will sull'er a severe burn: A. 
A vessel containing boiling water can usually 
be held on the hand if the person has a good 
thick skin from labor or exercise, for a short 
time; just about long enough for the water 
to stop boiling. If the bottom of the kettle 
is covered with soot, which is a non-conductor 
of heat, it can be held longer than if it is 
clean metal. We do not think the fact that 
the ,water ceases to boil about the time the 
burn is felt has anything to do with the burn; 
It is a coincidence, merely. 2. Why Is It that 
water boils, seemingly, easier In an old tin 
vessel than in a new one? A. Water bolls 
sooner In a kettle with a rough,' unpolished 
bottom than in one with a smooth, polished 
bottom. Hence it boils easier in an old tin 
than in a new one. 3. Why can you cut glass 
with shears under water: A. When glass is 
cut under water with shearS' the water seems 
to take the shock and hold the glass, so tbat 
the glass Is chipped off without cracks running 
across it as we ordinarily see them do. 4. Is 
the temperature of steam at the bottom of the 
liquid boiling at a higher temperature than 
that at the surface: Does the temperature 
of the ste.am on the bottom vary with the 
depth of the liquid: Else what ·has the super· 
incumbent liquid to do with the vapor press­
ure? A. Boiling takes place when the satu­
rated vapor has a pressure equal to the atmos­
pheric pressure at the time. Since the elas­
ticity of the vapor is then the same as that 
of atmosphere, the vapor may be formed any­
where within the mass of the liquid. The bub­
bles formed below the surface rise through 
the liquid and the act Is called boiling. Unless 
the fire is very hot, the entire mass, kettle 
and all, is of too same temperature, that of the 
boiling point of the liquid. We do not under­
stand that the depth of the liquid influences 
the temperature of the boiling point to any 
extent. 5. Is there any truth in the state· 
ment that liquids when hot and thrown into 
the air on a cold day will _ fall frozen, while 
liquids not heated will not do so: A. Water 
that has been boiled, al'd by this means de­
prived of its contained air, freezes more 
easily' than water in its natural condition. 
But it must be exuremely cold for water which 
Is thrown Into the air to fall In the frozen 
condition. It hardly seems credible, though 
water blown as spray often freezes as it strikes 
upon some surface. TheSe drops are quite 
minute and the water is already at Its freezing 

nsual. smce the sun 
south. would then be to the point when it strikes. 6. Why will not the 

(9405) P. D. McC. says: 
leaves of an electroscope (gold leaf) remain 

Will you diverged: Is there a remedy for it: A. An 
electroscope ghould have Its metallic parts 
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f::o:ve���t�i!� tlon of 011 on the 8urface of the sea In a utes if the air of thp room Is reasonably dry. storm In preventing the waves from breaking The glass of the instrument ghould be clean is explained by the great S"urface viscosity of 
oil. It covers the water with a film which is and dry also. We know of no other remedies 

more viscid than the water, imd holds 'the' £or an electroscope which does not retain Its 

waves from combing and breaking over a charge. 7. What could cause an electrolytic 

ghip. The surface of the oil is more tena- machine to cease working, after a few minutes: 

cious than that of water, and Is not readily Could anything save a farl In potential cause 

broken into surf by the pressure of the water this? A. You ask, "'Vhat could cause an elec­

from below. We should Plot express the ac- trolytic machine to cease working:" We take 

tlon as quieting the disturbed waters, but 11: that you Intended to write "an electrostatic 

as' we have done above. 'fhe seas stili roll, maehlne." These machines eas'ily lose their 

but they are smooth on the surface and do charge by the action of the, air, dampness 

not break over the vessels. Ships can ride principally. The remedy is to have the plates 

the seas with safety in this' manner. in a glass case and keep calcium chloride in 

NEW BOOKS, ETC. 
THE MECHANICAL ENGINEER'S REFERENCE' 

BOOK. By Henry Harrison Suplee, 
B.Sc., M.E. Philadelphia: J. B. Lip­
pincott Company, 1904. 16mo.; pp. 
834. Price, $5. 

Of making many engineer'S' pocket books 
there is no end, but It Is seldom that we are 
fa vored with one which stays on the editor's 
desk for constant referenee. Mr. Suplee has 
shown a large grasp of the subject and has per­
formed his task In an exemplary manner, and 
we consider that it is Indispensable to every 
one who is In any way concerned with me­
chanical engineering, or civil engineering for 
that matter. It Is Impossible to note th-e In­
dividual contents, but it is safe to assume that 
practically all the engineering data that are 
required are at hand. The book is a labor 
saver, and the "short cuts" are excellent. Tue 
book has thumb Indexes, and Is substantially 
bound. It Is worthy of an extended sale, and 
we do not doubt that It will be a most wel­
come addition to the library of the engineer, 
old or young. 
THE METRIC FALLACY. BY' Halsey and 

Dale. New York: D. Van Nostrand 
Company, 1904. 8vo.; pp. 231. Price, 
$1. 

of incomplete combustion, the loss Of 'coal and 
coke removed in the ashes, and the escape of 
heated gases, may be remedied by scientific -op­
eration and manipulation. The chapter 8etting 
forth the valuable features of "washed" coal 
deserves the careful consideration of firemen, 
engineers, and proprietors. 

CHEERFUL AMERICANS. By Charles Bat-
tell Loomis. New York: Henry Holt 
& Co., 1903. 8vo.; pp. 300. Price, 
$1.25. 

'''Cheerful Americans" is a volume of short 
stories In Mr. Loomis's usual cheerful style. 
All the yarns have appeared at dill'erent times 
In different well-known periodicals, and are 
here collected and reprinted for the delectation 
of Americans who are already cheerful, and 
the conversion of th08"8 who are not. The 
humor -is of the quiet, good-natured kind, de­
pendent as much on character as on situation. 
The fads and follies of humanity are sketched 
for our amusement, but there Is nothing caustic 
or cynical In the manner of their presentation. 
We II-executed drawings by popular ilIustrators 
heighten the enjoyment of the reader. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

May 31, 1904. 
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The chief points which the writer endeavors 
to maintain are these: That, as shown by the 
e>;perlence of other countries, the changing of 
a people's system of weights and measures is 
a task of el'lOrmOU8 difficulty. attended by wide­
spread confusion; that the retirement of the 
inch and the substitution therefor of the milli­
meter involves the destruction of all mechani­
cal standards; that the prosperity of foreign !��Jo�rg.;J<t��'!:t_��r��IR�se:e:�Ju��ki�g 761,542 

trade in nowise requires the adoption of the same, organic, H. Schrader ........... 761,412 

metric system as a basis of manufacture; that !gg��fve���;�eg ��daJis:':ib�in�O!t�!�;"t�'s: 761,149 

the system has for Industrial purposes no such A. Jeffery . . .............. . ...... .. . .. 761,301 

superiority as is claimed; and that the claims Air brake, railway automatic, Flanders & 
for the saving of time in calculations and in All' ��:�se�n vej,i�ie': "i. "w'" W''':lte�::::::::: +�U�� 
the school life of children are completely Air compressor, H. M. McCall .. ... . .. .. . . .  761,598 

negatived by the certainty that, here as else- !�U:l� i���te��d���t ���hi�:�'v�gef·&B�-'i��k f�f:!�� 
where, the old units will persist in use and Apparel attached pipe,!. C. Clark .. . . . . . . . .  761,148 

must be learned; that the confusion which Is Autographic register, E. J. Barker .. ... .. . 761,436 

said to exist In our weights and measures Js a ����m�;S:er,F·B.ELe1�i�;�;·:::::::::::::::: f��:��� 
fiction; that, measured by the number of units �::�nilepr�"sCht�i';;g R":tt��;.::���:e�:. s:· j�j,;": 761,231 

in common use, and by their uniform value in son . . . . .. . . . . . . . . ... .. . ............. 761,305 
all sections and all industries, we have the Balloon, steering, P. Delbert • . . . . • • • . . . . .  761,062 

simplest and moot uniform system of weights �:��� ���k ",;avrr;gi.'e"l�r R��ed�ie":::::::: +��:�g� 
and measures in the world. Whether Mr. Barber's chair attachment, A. D. Kandle . • .  761,232 

Haloey's arguments are sufficiently strong mid �!!�1��; r.;jr:r, sr.r"1� lo��;ry: .. . . . . .. . . . .  761,084 
well presented to convert the pro-metric mind Bed or couch and bath, combined, F. R. 
or no. the reader can scarcely doubt his earnest- Buck . . ... .. . . . . .  • . . . . .. . .. ... . . . . .. .  761,443 Bell, P. C. Arnold . . .. . . . . .. ... ..... .. ... . 761,128 
ness and sincerity. Mr. Dale's contribution to 

I ��ni;g�ldi. a�da:�me�, . .  ���? � .�����:::::: +��:gi� the work is an exhaustive consideration of Bevel and square, combined, E. G. Tague . . .  761,336 
"The Metric Failure in the Textile Industry." Boller, A. A. Ball, Jr . . . . . . . .. .. . .. . .. . .. .  761,130 
It shows knowledge and research, makes inter- Boller, W. R. Mackllnd • • . • . . . . . . . . . . . . • .  761,313 

esting reading, and Is certainly worthy of ���;��st· i: �.etLueiie�·::::::::::::::::: m:��i 
notice as an able presentation of "the other Bookcase, knockdown sectional, J. Rich, . 
side of the que.tlon." BOO:

r�af ' ;";�;gi�' �utti�g, W:· L."j���b�·: +�U�� 
DIE VERWERTUNG DES SPIRITUS FUER 

TECHNISCHE ZWECKE. Von Prof. Dr. 
N. Wender. Mitt 88 Abbildungen. 
Large 8vo. Price, $1.50. 

Low-grade alcohol is destined to become of 
great Industrial value as an engine fuel. Up 
to the present time there has been no work in 
German in which the technical, utilization of 
alcohol has been discussed with anything like 
the thoroughness technologists demand. The 
present book seems well calculated to supply 
this want. After treating of the met\1od of 
utilizing alcohol In various countries, the 
author describes methods of producing alcohol, 
alcohol illumination, alcohol cooking and 
heating apparatus, alcohol motors and loco­
mobiles. In a brief chapter the author re­
views the utilization of alcohol in chemical 
Industry. 
FISCHWEGE UND FISCHTEICHE. Die Ar-

beiten des Ingenieurs Izum Nutzen 
der Fischerei. Von PaUl Gerhardt. 
142 illustrations. Leipzig: Wilhelm 
Engelman, 1904. 8vo.; pp. 147. 
Price, $2. 

Since the publication of H. Keller'S "Die 
Anlage der Fischwege," In 1885, no notable 
scientific book on what may be termed the 
engineering side of fishery work has been 
published. The present book is, therefore, 
rather a timely addition to the literature ot 
an art that of late years has grown In im· 
portance. Mr. Gerhardt has confined his in­
vestigations not merely to Germany. He has 
studied the construction of fsh weirs and 
ponds abroad, and has made many an Intere.t· 
ing comparison with similar structures of his 
own country. His book may well be considered 
an excellently prepared scientific treatise on 
a subject which in this country has been dis­
cussed, so far as we know, only In the reports 
of the United States Fish Commission. 

Book, manifold sales, J. S. Holmes .... . . .. . 761,073 Book, manifolding, N. A. McDonald . • . • . .  761,244 Book mark, F. J. Tack . . . .. .. . . . . .. . ... . .  ' 761,556 Book or pad, manifold, H. P. Brown .. .. . .  761,142 Boring machine, D. Hepp .... . . .. .. .. .. .. 761,171 Bottle, non refillable, S. M. Carriker . • . • . • .  761,060 Bottle, non refillable, 1. 1. Fonda . .. ... .. .  761,212 Bottle, non refillable, T. J. Irwin . . . . . . . . .  761,298 Bottle, non refillable, E. H. Davis . . . . . ... 761,362 Bottle, non refillable, J. Dorlot. ... . .. . . . . .  761,364 Bottle, non refillable, T. C. Rhodes . . .. . .. .  761,543 Bottle washing machine, W. E. Brown . . . •  761,442 Box, B. vom Elgen .. .... .. ... . .. . . . . . . . . .. 761,461 Box, Wright & Wade ... .. .. . . . .. . . .. . . . . . 761,621 Brac<,let, T. W. Johnson . . . . . . . . . .. . . . . . . .  761,589 Brake, J. W. Tapp . . ... ...... .. . .. . .. . . .  761,337 Brick, fire, �'. W. Shupert 'et al • . . . • . • . • • . .  761,418 Broom holder, H. D. Harris . . . . • . . • • . • . .  761,168 Brush attachment, G. Mielenhausen • • • . • . . 761,522 Brush, tooth, A. F. Blanchard .... .. . . . . . . 761,193 Bucket latch, tramway, B. C. Rlblet . ... 761,609 Building construction, steel, H. G. Hodgkins 761,297 Bung, P. P. Menard . .... ................ 761,241 Bung hole borer, Pfiuger & Christensen .. . . . . 761,397 Buoy recorder, bell, J. A. Fairbanks . • . . . . .  761,630 Burner, T. Stites ....... . ......... . ...... 761,331 Burner, A. Plat ........... . ..... . ...... .. 761,604 Button and tie holder, combined collar, J. B. Weaver .. ...... ...... .. .. ...... . .. 761,118 Button making machine, E. Rosenwald . . . .  761,544 Calipers, micrometer, F. Spalding . . . . • • . . .  761,328 Camera, H. Goodwin . . . . . . . . . . . . . . . . . . . • .  761,474 Can capping machine, C. B. McDonald . . . . •  761,093 Can lifter, A. G. Beck . . .. . . . . .. . . . . ... 761,136 Cans, etc., vacuum machine for, C. B. McDonald ........... . . .. .... ... .... . 761,092 Cane, magazine torpedo, C. W. Leslie .. . . . 761,309 Car, S. M. Curwen .... . .. . .. . . 761,626 to 761,628 Car, combination stock, coal, and coke, G. E. Simonton . ............. ...... .. . . . . 761,550 Car, convertible, H. E. Haddock . . .. . . . .. 761.296 Car coupling, 1. G. Nutt . . . .... ....... .. ... 761,537 Car coupling, automatic, A. J. Beard . ... 761,056 Car draft and buffing rigging, railway, R. D. Gallagher, Jr . ...... . ... .. . ........ 761,158 Car, dumping, W. Giesecke • . . . . . . . . • . • . . .  761,161 Car fender, L. M. Snyder . . . . . • . . . . • . . . . .  761,421 Car fender, O. Thibault . . ... . . . . . .. .. . . . .  761.557 Car fender, R. G. J. Sandifer .. . . .. . . . . .  761,6'2 Car frame, metallic, A. Stucki . .. .. . . . . . . .  761,263 Car haul, F. Y. Hetzel . .... .. . .. . . . . .. . . . 761,484 Car, metallic, J. M. Hansen • • . . • .• . • . . .. .  761,166 Car, mln!ng, A. Stucki ..... .... ..... ..... 761,264 Car roofs, means for attaching flexible roof-
Ing material to, Bird & Allen . . ...... 761,138 Car safety apparatus, railway, S. H. Short 761,417 Car switch, automatic, M. Nuss .. ... . .. ... 761,536 Car trunnion and sash lOCk, E. S. Bucknam 761.355 Car underframe; A. Stucki . . ............ .. 761,262 Carbonating apparatus, liquid, W. J. Young 761,434 Carbureter, explosion engine, R. E. Olds. 761,392 Card. clothing for napping machines, D. Gess-ner ......... ... . .. .................. 761,470 

the case to absorb the moisture. Even then, 
(9406) J. W. H. asks: Being an in- there may be occasional trouble. 8. What A 

teres ted reader of your SCIENTIFIC AMERICAN, two second-class conductors with one first-
CLEAN CHIMNEY. The Economical g:���':,�rgm;�I��� 1ik��r��I�:r":t';;' f�;' ;';;t: 761,427 

B" f C al Without Smoke with tlng and beveling sheets of, C. Johnson. 761,077 urnlng 0 0 ' Carpet fastening, D. T. Foley . . . .. . . . . . . .  761,467 
Especial Reference to the Use of Carpet stretcher, W. Andres . . . . . . . • . • . • .  761,127 

Washed Coal. By A. Bement, Mem- Carpets, etc., fastener for, J. P. HulL . . . . . 761,174 
I would ask you for some Information through class conductor would make a voltaic one: A. 
"Notes and Queries." 1. What would be the For a voltaic cell, use zinc as the positive 
easiest way of sinking a 5-foot caisson through plate, and carbon for the negative plate. The 
8 feet or more of quicksand: T must deepen liquid may be either ammonlc chloride die-
an Irrigating sump pit and have a stratum solved in water, or bichrOinate of potash or 
of quicksand to contend with. I have a 40- soda, dissolved In water 'with sulphuric acid 
horse-power locomotive style boiler. Would added. To make a battery you should have 
it be much economy to jacket It: If so, what specific instructions. Our SUPPLEMENT No. 
Is the best, and I might say home-made jacket: 1 792 described a very fine battery for lectures 
What gage of iron or steel plate should I use and students' experiments. Hopkins's "mxperl­
JD mllklIIB a caissoD or well curb 5 feet in dl- mental Science." price $5, gives instructions 

, ber American Institute of M,ining En- g:��::��, t��d��� bs�blpo�; �: �d'\v�igj,i::: +�g�i 
gineers, etc. Published for private Carrier. See Trace carrier. 
circulation by Peabody Coal Com- g:�� r���st;r b���SC��1 0: . B;'1:h';� .::: :::::: +gU�g 
pany, Chicago, 1904. 8vo.; pp. 48. Catheter, 1. F. Kepler . . . . . . . . . . . . . . . . . . . . •  761,235 

The efHclency or Inefficiency of bituminous g:�t1�b�:���' CV:'lIO��f��w�igbt:::::::::: +��:m 
coal Is generally, supposed to depend almost g����e fo�x'b�dl;'< �oc�"t!:' �.m�� B�i���:: +�U�� 
entirely upon the cbemlcal characterl.tlcs of Churn, A. C. Willis .... .. ... ............ 761,121 
the coal and the construction of the apparatus Olgar cutter and match safe, combined, P. 

I I A tt '""" f t I Seller '.. . .. . . . .. . .... .. .......... ... 761,547 US4'd III consum ng t. 8 a ma er' U>. Be. C'1�arptte 00". .A.. .A.. BrOWD ............. 761,/178 
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HIGHEST GRADE GREY IRON CA8TINGS 
For Gasoline Enldnes and Cylinders 

All kinds of Automobile Ca,tings. 
FRONTIER IRON WORKS. 2 Auburn Ave .• Buffalo, N. Y 

C�rcuit controller, manual and automatic, W. L. Denio' . . . . .  
' 

. . • . . . . . . . . . . . . . . . .  7ti1,4ri4 
Circuits, potential indicator for high volt-age, J. E. Woodbridge . . . . . . . . . . . . . . .  761,280 Clamp, E. E. Aires ...................... 761,282 Clarifying and filtering apparatus, D. L. Watson ............ ..... . . ..... ... .. . Clock case, W. J. Daly ............ ... . . .  Cloth steaming machine, E. Gessner ..... . Clutches, system for operation of magnetic, 

761,187 
761,152 
761,471 

A. C. Eastwood . . .. . . . . . . . .... . . . . . . .. 761,4&9 Coaling station storage apparatus, J. �. MacLennan . . . .. ... ... .. . ... . ........ 761,594 Coaster. brake, F. O. Bullis . . . ... ... . . . .. .  761,077 Coin pocket attachment for envelopes, etc., W. H. Coleman . ................ .. . . Coin receptacle, J. Anderson . . . . . ... . .... . . Coke oven, J. S. Maxwell ... ............ . Coke qu�nching apparatus, C. S. Price .. . Commercial security, J. Dunne .. ... ..... . Concrete and metal structure, R. A. Cum-mings . . ... . .. . . .. . . ...... .... . 761,287, Concrete structure mold, D. W. Boyes .. . Co�fessionul service, H. La Prise ....... . . Core, W. C. Norcross • • . . . . . . . . . . . . . . . . .  Core drill, Jj\ Stone . .. . .. . .. .. ... ..... . .  . Corn husking machine, G. L. Wackerow . .  Corn sbeller, J. H. Gilman .. ..... .. ..... . Corn sorter, seed, L. P. Grabam . . . . . . . . •  Cornstalk pulverizer, J. C. Brooks ........ . Cover, vessel, O. & F. Kampfe . .  761,497, Cradle, suspension, E. A. Bradbury ... .. . .  . Crane, traveling, V. E. Edwards ....... . Crushing and gringing mill, vertical, T. L. 

761,583 
761,435 
761,521 
761,251 
761,212 

761,288 
761,141 
761,307 
761,176 
761,332 
761,562 
761,068 
761,373 
761,441 
761,498 
761,058 
761,154 

& '1'. J. Sturtevant . . .. . . . . . . . . . . . . . . .  761,334 Crutcb, A. G. Kreimer . . . . . .. . . .. . . . . . . .. 761,506 Curtain or drapery protector, M. Gold-smitb .............. ... . . . ...... . .. .  . Curtain pole, J. Krodel' . . . . . . . • . . . . . . . . . . .  Curtain ring, W. B. Swindell .... . ...... . . Cuspidor, F. A. Hinsky ... ..... ... . .. .. .. . Cutoff 'wore cleaning device, J. A. Salgue .. . Cutter. See Cigar cutter. Cycles or motor cycles, self contained stand 

761,293 
761,508 
761,186 
761,227 
761,410 

for, Lloyd & Townsend . . . . . .. . .... .. .  761,516 Decorticating machine, von Oven & Boesch . •  761,096 Dental ·mouth mirrc,l', R. Walker . . .. . . . . .  761,273 Dental plates, making, L. Eilersten . . . . . . . .  761,155 Detachable bracket, M. R. Muckle, Jr ... . .  761,529 Diagnosis apparatus, B. J. Francis . . . . . . . . 761,369 Diaper' fastener· and hose supporter, com-bined, R. A. Ingalls .. . . . . . . .. . . . . . .. . 761,493 Dish washer, D. T. Jones . . . . . . . . . . • • • . • .  761,078 Disinfecting apparatus, R. J. Wilson . . . . • • •  761,122 Door releaser, W. A. If'agan . . . . . . . . . . . . • . .  761,290 Door stay, adjustable, W. H. Reed . . . . . . . . .  761,400 Dovetailing machine, C. W. Dake . . .•. . • . . . .  761,452 Draft arttt buffing gear, friction, T. L. Mc-Keen . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 761,534 

$1 YEARLY FOR 
It has been found that it costs a 

REPAIRS. [ g�:�in�q��;itZr��e�'t, BBO;:::! &' j ���� . : : : :: +��:r�� Drying kiln, �'. Meyer . . . . . . . . .. . . . . . . . . .. 761,088 

��;��I�:i:�I�:l ���i::�� ��ep 
rt!pair. That speaks well for 
their superior make and 
durablhty, doesn't 

� Drill bolder, l{imball & Benson . . . . . . . . . . • .  761,501 Drilling machine attachment, J. P. Barnes . .  761,573 

There IS no more 
nomical or serviceat.le 
englllc �ade for mlDes, 
quarrie s ,  docks, etc. 
Much c h e a p e r  than 
steam. Both frictIOn and 
geared hOlst 6 to150 h. p. 
Weber Gas & Gasoline EASTEBN OFFICE, 

If you want a Gasoline Motor, witb all the �ood points and none of 
tbe bad, buy a "RE LIAB LE" 

Either jum p or make 
and break Spark. 

Boston Gasoline Engine Co. 
134 Broad St., Bo.ton, Mass. 

Lowest Rates and many unusual privileges. Special 'll.OO rat e on c ertain dates. Full information on appli-
��i

t
��i� ��.��u1far�t�. °f.,�·r EA.�:��·c�:ro

e
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385 BrOadway, New York. 

An gle 
Benders 

'we mak e hand-Dower 
�T�sdft�S��g�iofIf!!�thrck 
and und er. Ligbt stock 
can b e  bent cold. 

WALLACE SUPPLY COMPANY 

910 Royal Insnrance Building, CHICAGO 

TIlE MIET;ze
��EISS KEROSENE 
lto60H.P. and GAS ENGINE bnms KEUOSEN E ch�aper and 

safer than gasohne. Automatic, 
simple. reliable. No electric bat­
tery or flame used. Perfect regula-
�l;�;m�el�d

ek
r
ct�:��fi�ht�;�l.P�h!: lUg stor�1'! batteries, pumping and 

all POwr. P;[fE1.�Z: 
A�tt;.8Tl\ioD fJ'yNKW YORK. 

U. S. GOVERNMENT. 
IIhrhe8t A ward, direct coupled 
�

e
:id

a
;�d��

ar
;a!�f:;;l�:� 

1 �2: pOSition, 19('11. Gold Medal, Charleston, S. C., Exposition, 190�. 

ELECTRO MOTOR, SIMPLE, HOW TO make.-By G.�. Hopkins. Description of a small e]ec­
tric motor deVIsed and constl'ucted witb a view to aSliist .. tng amateurs to ruake a motor whicb might be driven 
with advantage by a current derived from a battery, and 
which wouJd have suffiCient power to operate a foot lathe or any llIac!liue requtrfnR' not ovm' one man pow­
er. Wltb 11 figures. Contain ed in SCIENTI�IC AMER_ 
ICAN SUPPLEMENT, No. 641. Prlce 10 cents. To be 
ba d at tbis office and from all newsdp.alers. 

STEAM HEATERS 
For nanufac� 

turing and 
Laboratory 
Purposes 

Made with finish ed surface in various sizes. 

Writ e for chcular and prices. 
J. A. STOWELL CO. 

Leominster Mass 

Lackawanna Motors 
are Simple and Valveless Easy to 
start and easy to operat e. 

For automobiles and launChes. 
3t<J24 H.P. 

Cut shows Lackawanna Reversinj2; 
De vic e attacb e d  to our 6 H. P. marine 
motor. No reversing jlear necessary 

LACKAWANNA lUOTOR COMPANY 
IU.61 Letchworth St. Bnffalo, N. Y. 

W· "E LL DRILLING 
Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or r�k. Mounted 
on wheels or on Bj.l1s. With engines or norse powers. 
Strong" simple _and durable. Any mechanic can 
opera.te them easily. Send for catalog. 

WILLIAMS BROS •• Ithaca, N. Y. 

E���I��dmaez��aFf.sWifte:· .. ���.::::::::::::: +��:m Dyes, preparation of azo, .W. Loeb . . . . . . . . . .  761,310 

I Egg separator, P. P. Menard . . . . . • . . . . . . . .  761,240 Elastic bands, covering, J. & IP. N. Ash-worth . . . . .. . . . . . . . .............. .... 761,129 Electric arc IIgbting, J. A. Heany . . . . . . . . . .  761,380 glectrlc condenser, high tension, I. Moscicki 761,090 Electric currents, light accumulator for con-tinuous and alternating, A. Engelsmann 761,066 Electric cutout, P. H. Fielding . . . . • . . . . . .  761,466 Electric heater, E. F. Porter .. .. . . . . . . . .. .  761,250 Electric switch, H. P. Ball . . . . . . . . . . • . . . .  761,133 Electrical appliance, P. H. Fielding . . . . . .. 761,465 Electrical regulating mecbanism, A. B. Wal-ton . . ... .. . .  .. ....................... 761,11 7 Electropneumatlc brake, J. W. Cloud . • . . • . •  761,360 Elevator cable drum, P. M. Williams . . • . • . •  761,120 
Engine speed regulator, explOSive, H. M. McCall . . .. . . .. . ... .. . . . . . ... . . . . . . . . . .  761,599 Engraving machine, M. Barr . • . . • . • . . . . • . •  761,349 Engraving machine, automatic, M. Barr . .  761,350 Envelop or mailing device, W. J. Carpenter 761,357 Excavator, Jackson & Adkins . . . . . . . . • . . . . •  761,382 Explosive engine, D. L. Doering • • • . . . • . • .  761,363 Explosive engine, Pfeffer & Layton . • . . . . . . .  761,539 Eyeglass guard, W. H. Wilson . . . . . .. . . . .  761,619 Fabric trfating apparatus, M. Muntadas y Rovira . . . . . .. . .. . .  .. ................ 761,107 Fan motor, A. R. Everest . . . . . .. . . . . . . . . . .  761,215 }"arm gate, J. A. Clements . .. .. . .. . . . . . . . . 761,580 Faucet connection, B. D. Knickerbocker . . . . 761,505 Feed, apparatus for converting distillery slop ipto dry, Anderson & Woolner .... 761,571 Ii'ence clalllP, W. C. Matteson .............. 761,595 Fence post. Martin & Wilson . . . . ... . .. . . . .  761.085 Fence po�t, W. Ferguson . .. . . . . . . . . . . . . . .  761,291 Fence po�t, C. B. Detwiler .. . . ... . . .. . .. . .  761,455 Fen'i':. I�WJl���c��, . .  ��������� . . f.O,'· .. ,:".�I����: 761,275 Fence, wire, G. E. Conklm . . . . . . . . . . . . . . . •  761,286 Fertilizer dlstrihuter gearing, .J. S. Kemp. 761,234 �'Ile, paper, M. Rich . . . . .. . . . .... . . . . . . . . . 761,181 Films in daylight, apparatus for developing roller, S. Jaffe . ... . . . . . .. . . . . .. . . . . . . .  761,076 Fire alarm system, auxiliary, W. L. Denio . . 761,636 l.I'ire and burglar alarm, electric, W. C. Barger . . . . . .. ... . . . .. ... . ........... 761,572 Fire box, A. H. Tucker . .. . .. . . . . . .. . .. . . . 761,340 �'ire escape, W. R. Hanretty ............... 761.478 Fire extinguisher, automatic, F. Grinnell. 761,221 
�'Ire finishing machine, W. E. Bock . . . . . . . . .  761,139 
Fire .fiIfttsbing machine, M. J. Owens . . .. . .. 761,178 Fire reSisting construction, O. Hanson . . . .  761,375 Fire signal. Z. T. Flowers ... . .. .. . . . . . . . . . . 761,368 Firearm, breech loading, C. P. Fay . . . . • • . . .  761,!l63 E'lea trap, R. Bosshard . . .. . . . . . . . . . . . . . . . .  761,195 Flush bolt, Caley & Crandall . . . . . . . • . . . . . .  761,145 Flusbing system and apparatus, J. Land-sing ....... ... .. ... .. ............... 761,236 Fly paper or trap, B. A. Capehart. . . . . . . . . .  761,202 Formaldebyde compound, W. Sternberg . . . . .  761,260 Furnace, W. N. Best . . .. . . ... .. . . . .. . . . . .. 761,624 Fuse, W. McElroy . .. . .... .... . .. . . . . . .. . . 761,094 Gage. See Surface gage. Garden Implement, G. E. Harter ... .. . . . . .  761,072 Garment support, E. O. Presby ... . .. .. .. . . 761,605 Gas and water separator, A. J. Simmons . . .  761,109 Gas burner, E. Ruud . . . . . ... . .... . . . . . . . . 761,409 Gas engine, F. A. Seitz . . ... . . , ............ 761.613 Gas generator, asetylene, L. "Montel . ... . . .  761,386 Gas IIgbtpr, portable electriC, E. R. Gill . .. 761,372 Gas lighting, etc., automatic short circuit alarm for electrical, }l'. M. Barrell . . . . .  761,134 Gas line cut off, C. Bachmann . . . . • . . . . . . .  761,190 Gas met€'r register mechanism, J. C. Good-ale, Jr . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,163 Gas pipes, automatic cut off valve for, A. E. Sartain . . .. . . . . . . . .. . . . . . . . . . . . . . . .  761,183 Gas producer bopper feeding device, W. J. Knox . . . . . . . . . . . . . . • • . • . • . . . . . . . . . . • . .  Gate, E. W. Easley .. ..... .... . ......... . Gear, driving, C. F. Jaebn . . . • . •  761,494, Gearing, friction, J. W. Lambert . . . . . • . .  Gearing, transmission, B. J. Carter . . . . • . .  Geodetic instrument, K. Hein . . . . . . . . . . .  . 

761,081 
761,064 
761,495 
761,384 
761,146 
761,481 Glass grinding or polisbing machine, D. J. Murnane . . . . . . . .. . . . . . . . . . . . . . . . . .  761,597 Glazier's point, T. Wlddop . . . . . . . . . . . . . .  761,569 Glazier's tool, T. Wlddop . . . . . . . . . . . . . . . .  761,570 Glue, etc., melting and applying marine, A. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . .  761,300 Grain, causing the germination of, V. Lapp . . . . . . . .. . . . . ... . . . . . . . . . . . . . . . .  761,237 Grain cleaning attachment for elevators, A. L. Dean . . .... .. . . . . . . . . . . . . . . . . . .  761,453 Grain, treating, Caldwell & Barr . . . . • . . . . .  761,445 Grinder, roll, W. R. Webster, Jr . . . . . . . .  761,276 Grinding mlll, 'I'. L. & T. J. Sturtevant .. 761,333 Grinding mow{'r knife sections, device for, 

�'. Rohach . ... ... . ... . .. . . . . . . . . . . . . .  761,406 Guy wire anchor, B. Wilbur . • . . . • . • . . . . .  761,277 Hair drier, T..J. Cuvelier .. .. . .. . . . .. . . . . . .. 761,451 Halogt:'n tertiary butyl alcohol, making, 
T. B. Aldrlcb . . . . . . . . . . . . • •  761,188, 761,189 Hame fastener, C. L. Corbett . . . . . . . . . . . . . . 761,209 Harvester carrier and riddle attachment, potato. L. C. Dowden . . . . . . . . . . . . . . . . . .  761,458 Harvester, cotton, N. Bowditch . . . . . . . . . .  761,140 Harvester cutting apparatus, W. R. Clark-son . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . .  761,359 Hat crease retainer, O. P. Oliver . • . . . . . .  761,601 HattJng and fur refining mac�inery, picker roll for, L. R. Helm .. . . . . . . . . . . . . . . . .  761,170 Hay derrick, G. Gal'ansson . .  � . . . . . . . . . • .  761,159 Hay rake, dumping, J. R. Danner . . . . . . . .  761.211 Heating apparatus, air, G. A. Munson . . . . 761,530 Heating apparatus, electrical, C. E. Car-
penter ................ ......... ...... 761,205 1 

COLUMBIA AUTOMOBILES a;e made sole­
l y  by the ELECTRIC VEHICLE CO., 
Hartford, Conn., and the name COLUM­

BIA applies to the product of no other automo­
bile manufacturer. The COLUMB1AS include 
gasolene and electric vehicles for all require­
ments of touring, general use, town carriage. 
service and business. Our artistic catalogue of 
COLUMBIA HIGHAND MEDIUM POWERED 
GASOLENE CARS AND ELECTRIC PLEAS­
URE VEHICLES will be sent to any address on 
"application; also separate catalogues of our 
ELECTRIC TOWN CARRIAGES of the coach 
class and ELECTRIC COMMERCIAl, VEHI­
CLES. 

ELECTRIC VEHICLE CO., Hartford, Conn. 
New Vork: 134·138 W. 39th St. 

Cblca�o: 1413 Michigan Ave. Boston: 74 Stanhope St. 
Membet' Association of LicellStld Automobile Manufacturers. 

The Darlington Disaster 
could not have happened had f*-aboard Cast Steel bases, columns and caps been. used instead of cast Iron. Out' metal averages 70,000 tensile, fs 
true to pattern, aolid and reliable. It WIll stand any strain that can be put upon it III buildmg work. 

SEABOARD STEEL CASTING CO" Chester, Pa, 

•• "7'?::":: �iDJe, the· most independent 
or .all thfngs" 

. 
.IS 
to 

.hest n>ade 
.serve DJan 

.hy the 

ELGIN 
WATCH 
the. DJost 

dependa.h/e or 
all fhne..keeper.s.J 

Every Elgin Watcb is fully guaranteed. All jew­elers have Elgin Wc.tchcs. wl'imemakers and Timekeepers," an illustrated 
history of· the watch, sent free upon request to 

ELGIN NATIONAL WATCH CO., ELGIN. ILL 

THE AUTOMOBILE'THE MERKEL MOTOR CYCLE 
BARGAIN HOUSE 
Largest in th e worl<l. 10,000 feet of fioor space. crowded 
with new and slightly used autos; 56 now owned DY us.; 
2;') bere to be sold on commission. Several parties gOIllg' 
��s������o��v����

r
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s
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Locomoblles, U. S. Runabout, Stanhope, new; Mobile 
Dos-s·dos, 1250 1!I>. Electrics of all makes ; Columbia, American, and Waverly, $150 Ul'. An kinds delivery 
wagons and 'buses: Electric, Gasohne and Steam, 
8:dfft;�:: r;:3���:b::;�*��g

i
tf.��i�:J.

e
'M���y�� 

new. 13,500. Many others; call or send for list. Autos SOld for owners on five per cent. commission. 

MANHATTAN STORAGE CO. 

332.342 West 44th Street, New York, N. Y. 
Ten doors east of Ninth A venue. Two blocks from 42d 
Street station. Open evenings. Telephone, 4290�88th 

Andrew C .... rneille. Thom .... s A. Edison 
ana many other successful men oe· 
gan their careers at Telegraph 

?t.;�ailn�orW$�:7�o��t ��N 
send you a complete 
N. D. outfit with 
book of instructioDst by (not pre· for cata­

appa­
and 

MAC HI N ES FOR ROLLINe 
SCREW 

THREADS. 
Any size up to 1" diameter, 3" 

lOng. Four sizes of machine •• 

p- Send /01' Catalogue. 

�LAKE & JOHNSON, 
P.:O. Box 7, Waterbury, Conn. 

SENSITIVE LABORATORY BALANCE. 
By N. Monro e Hopkins. This "built-up" lahoratory 
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by any amateur S�ilIed in the us e of tools, aHd It will 
work as well as 8 $125 balance. The article is accom-
�t::� o���:t.:gi� 

w
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TIFIC AMERICAN SUPPLEMENT, No. 1184. Prlce l0 
c ents For sale by MUNN & Co., 136 Broadway, New 
York C ity, or any boOksell er or newsdealer. 

TblS Insistinll' and Compellinll' 

Electrical Alarm Clock 
awakes you In spIte of yonrself. Rlnll(s 
for hours nnless' stopp e d. Complete 
outfit, $3.:>0. E1ectrlo bell attach­
ment for ordinary clock, $1.50. 

GANNETT ELECTRICAL CO. 90 Wevbosset Street, Providence, R. L 

Motor 
wZ:�0!!!::3� �:��� !fn:lt!!st!!y kr!� 
of battet'y. It rotates in either dIrection and is 
rcnrsed w,ithOut chan�ng connections. It is 
fit!e�n';iI�J�;etlc�1 eMor:;e :u�1it �OB:' 
€f-consist8 of 1 Rienco Motot') 1 Rheostat, or 
speed regu1ator; 2 Small Dry . .Hatterles and 10 

feet of wit'e. Price IJI. PO'!ltage and 
p.'I.Cking 8Oc. Send stamp for catalog. ' 
Ithaca ElectrIc Novelty Co. 

Box 33. ITHACA, N. Y. 

For pleasure or business is Qu ickest. most convenient, 
safest and cheapest. Long rides made wltbout tiring 
yourself. 

. 
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simpliCity and economy are combined In 

Write jor our Free Bookiet. 

THE D. MERKEL MFG. CO., 
Factory, Layton Park, Milwaukee, Wis. 
----------------------------------

Patents, Trade Marks, 
COPYRIGMTSs etc., 

Addre88 MUNN a co., �v.c,.,=�. 
Oftlce of the SCIENTIFIC AMERIOAN 881 Broadway, New York. 
Branch om",,: 625 F St., Wa.hlnato", Do Cl. 

Hand-book Sent Free on Appiication. 

ORIGINAL BARNES 
P�!��ve �e�!K�twi�rills 

Send for Drill Catalogue. 

11 w. F. & JNO. BARNES CO. • • 

(Estdblished 1872) U e. 1999 Ruby St .. Rockford. III. • 

GAS ENGINE 
IGNITERS 
for Marine. Sta�lonary and 
Antomoblle enllines. Wlll 
save their cost many times 
over in one year . 

Write for circular .. 
The Carlisle & Finch Co .. 
238 E. Clifton Ave., Cincinnati,O 

A NEW BIRD'S EYE VIEW OF LAKE 
WINNIPESAVKEE PVBLlSHED BY 

THE BOSTON � MAINE R. R. 
Ll:e
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take a vacation in tbis sectlOn, will be interested in the 
new publ ication issue d by the Passenger Department. 
Boston & Main e Railroad, Boston. It IS a B ird's Eye 
View of Lake Winnipesaukee, the different glens and 
coves on the lake and the bundreds of Islands. Each 
mountain peak, island and cove is numbered, a.nd at thp 
bottom ij;J a table giv1ng tbe name of eRch number. 
This map Is Interesting and useful in fnrnishlng one 
ti��islba�8��afI�in��b��: ���:u:��t�r��g�rJi::n�

a
:; 

c ents in stamps to the General Pass enger Departm ent 
Boston & Maine Railroad, Boston, for it. . 

© 1904 SCIENTIFIC AMERICAN, INC 
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THE IMPROVED 

BOSTON 
GARTER 

IS KNOWN and WORN 
Eyery Pair Warranted 

I F  YOU S H OOT A R I F L E  
Pu;to� o r  ShotQUn, you'll make a Bun's 
Eye by sending three 2c. stamps for 
the Ideal Ha;nd.book h.A." 1�6 pageR 
�ltEE. The latest EncyclopedIa of 
Arms, Powders, Shot and Bullets. Men­
tion SCIENTIFIC AMERICAN. Address 

IDEAL MFG. CO .. 26 U St .. NEW HAVEN. CO"N., U.S.A. 

" Globe" 
GAiSOLINE 

Marine Engines 

Improyed. Sl1uple. 
Reliable, Economical, 

Snbstantial. P r i c e s  

Right. Gnaranteed. 

Write for Catalogue. 

Built by . . • .  

PENNSY LVANIA IRON WORKS CO .. Phi ladelph ia, Pa. 
and 136 Liberty St., New York. U. S. A. 

T!!� ... t:-n!?£ .. �� .4tJrOMATIC 
Automobile@, et('. . 

No more belt. batter,Y and com mutatm troubles, Dirt !.mo waterproof. Easih' attached Increases power and spPt!d. Send for full particulars on OUt ignItion apparatus. The Dayton Electrical Mfg, Co. , 98 Reibold Bldg .. Da,yton. OhlO. 

'"They can't UPSf-t. · '  
WriLt: tor illustrated booklet FREE. 

THE STANDARD MFG. (10. 2553 IRISH MAIL STREET Anderson, Iud. 

Sec�of Solar Success :�:��:e 
Tbe sy"tem used in these Generators Is fully covered by 
patents and found in no otber lamps. It has stood the 
test of many years. Don't experiment. With a Solar Generator I\nd RoJar Generator Lamps you will avoi� 
aU "lamp troubles " on your automobile. _, 
BADGER BRASS MFG. CO. Kenosha. Wis. 

:lllasteru 01l1ce. ll WIIlT8lI St •• New York , 

Scientific American. 
Heating apparatus, making electrical, C. E. Curpenter . . . . . . . . . . . . . . . . . . . . . . . . .  761,204 Heating boller, E. O. Haskins . • • . . . . . . . .  761,479 Ht'el shaping machine, J. J. Heys . . . . . . . .  761,485 Hemp sbaking machine, J. P. Lowry . . . . . .  761,311 Hinge, friction, V. C. Luppert. • . . . . . . . .  761,517 Hinge, spring, E. Bommer . • . . . . . . . . . . . . .  761,057 Hoisting apparatus, portable, L. D. Ii'razee. 761,157 HOisting engine drum, T. S. Miller . . . . . • . •  761,089 Horse boot, M. Lane . . . . . . . • . • • • . . . . . . . . . .  761,511 Horse detacher, W. Schwartz . • . . . . . • . • . .  761,184 Hol's€" power, D. Johnson . . . . • . . . . . . . . . . •  761,304 Horse power attachment, Gentry & Burk. 761,160 Horseshoe, nailless, D. W. Barr . . . . . . . . . .  761,437 Hose bands, ' machine .for attaching, tight-ening, and clamping wire, W. A. Cum-mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761,151 Hose coupling, J. W. Stewart. . . . . . . . . • . .  761,555 Hose coupling, steam, E. H. Gold . . . . . . . .  761,162 Hydrocarbon burner, W. W. Porter . . . . . .  761,098 Ice handling machinery, H. H. Porter, Jr. 761,320 Incandescent mantle frame, E. Lippitt . . . .  761,592 Ind('x, card, C. W. Weston, Jr . . . . . . . . . .  761 ,119 Index system, P. W. Sommer . . . . . . . . . . . . . .  761,422 Indoxyl, etc., making, A. Bischler . . . . . . .  761,440 Insulated rail .ioint, J. C. Mock . . . . . . . . . . .  761,526 
Insulated wire polishing machine, Hunger· ford & Kilgore . . . . . . . . . . . . . . . . . . . . .. .  761,634 Insulator, L. M. Randolpb . . . . . . . . . . . . . . . .  761,102 Insulator molding machine, W. H. Schor-ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,326 Internal combustion engine, F. K. Land-graf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761,510 Iron. See Smoothing iron. Ironino: table, H. F. Ford . . . . . . . . . . . . . .  . .  Jar wrench, fruit, L. Rawdon ......... .. . Journal box, L. R. & R. H. McLain ..... . Key rE'tainer, E. T. Burrowes ........... . Knitting machine, circular, E. Langer . . • •  Labeling machine, Knapp & Blackstone . •  Lacing book, G. W. Prentice .......... . .  Ladle tilting device, Patterson & Acklin . .  
I .. adle tUting device, W. J. Patterson . . . •  Lamp, electric arc, J. A. Rignon ....... . .  Lamp, electric are, J .  A. HE'any . . . . . • . . . •  Lamp switch, electric, C. Wagner ...... . Lasting apparatus, shoe upper, W. H. Burritt • • . • . • •  ,' • . • . . . • . . . . . . . . . . . . . . . .  Latbe, P. Krepp . . . . . . . . . . . . . . . . . . . . . . .  . Latbe attacbment, M. S. Kimble . . . . . . . . .  . Lathe tool, threading, J. Goetz ....... . . .. . Leather graining machine, C. H. Keefe .. Lens, U. Nehring ...................... . Lens grinding and polishing apparatus, torie, F. E. Collinson . . . . . . . . . . . . . . . . , Lens grinding machine, F. M. Clark . . . . .  . Level and plumb, spirit, S. Winberg . . . .  . Leveling instrument, B. A. Goodwin .... . Lifting jack, H. Schroer ......... .. .... . Linotype machine, P. T. Dodge ....... .... . Liquid cooling apparatus, W. W. Phares . .  Liquid receptacle, W. N. Sbeaff ......... . Locket. P. H. Long .................... . Log grab hook, H. M. Rounds ..... . , . . .  . Loom, automatic filling rpplpnishing, G. 

761,468 
761,180 
761,246 
761,059 
761 ,385 
761,080 
761. 100 
761,319 
761,393 
761,182 
761,379 
761,563 

761,356 
761,507 
761,502 
761,472 
761, 233 
761,390 

761,061 
761 ,207 
761,279 
761,219 
761,413 
761,289 
761.603 
761,548 
761,083 
761,407 

O. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,629 Loom for weaving double faced silk rib· bons, F. G. Hettling . . . . . . . . . . . . . . . .  761 ,483 Loom picker, B. L. Bailey . . . . . . . . . . . . . .  761 ,622 Loom sbuttle box, A. E., A., & G. Walker 761.617 Loom temple, E. Guilbert . . . . . . . . . . . . . . . .  761,222 Loom warp crossing mechanism, N. M. Shinn ..... . ........ ..... . ........... . Lubricator regulating valve, C. A. Sullivan. Magneto, W. F. Taylor ................ . Mail marking machine, F. C. Ielfield ... . Mask, protective, H. B. Schutt . ........ . Match box, E. C. Carris ..... ........ . ... . M.atch safe and cigar cutter, combined, 

761,416 
761,425 
761,267 
761,229 
761,257 
761,625 

H. P. Klein . . . . . . . . . . . . . . . . . . . . . . . .  761,503 Measure, tailor's, B. Simpson . . . . . . . . . . . .  761,551 Measuring device, lace, C. Hodges . . . . . . . .  761,489 Measuring device, taper, G. P. Ilazelton . .  761,378 Mecbanlcal movement, H. M. McCall . . . .  761 ,317 Mechanical movement; W. A. Pentecost . .  761,538 Metal cutting sbears, C. Marxmlller . . . . .  761,314 Metal cutting shears, rotary, L. M. Ham. 761,225 Metals from ores, extracting, W. E. Greena-walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7C1,164 Mine drill, J. B. Royer . . . . . . . . . . . . . . . . . .  761,408 Miter cutting macbine, C. W. Dake . . . . . .  761,361 Mixing machine, E. L. Ransome . . . . . . . . . .  761,541 Molding apparatus, J. W·. Campbell . . . . . .  761,201 Molding apparatus, G. D. & D. G. Rowell. 761 , 255 Molding machine, F. W. Hall . . . . . . . . . .  761 ,224 Motion, device for the conversion of. B. J. C. Howe . . . . . . . . . . . . . . . . . . . . . . . . . .  761 ,173 Motor, C. McArtbur . . . . . . . . . . .. . . . . . . . .  761,531 Motor mixing and vaporizing device, J. E. Bpan (by judicial change of name now E. B. Parkburst) . . . . . . . . . . . . . . . .  761,192 Motor suspension, W. G. Price . . . . . . . .  761,540 Mower or rpaper finger bar attachment, 
C. J. Hlrscb . . . . . . . . . . . . . . . . . . . . . . . .  761,488 Mowing machine, J. F. Steward . . . . . . . . . .  761,330 Music leaf turner, L. S. Miller . . . . . . . . . .  761 ,524 Music roll, T. F. Collins . . . . . . . . . . . . . . . . .  761,449 Music roll perforating device, H. P. Ball . . . . . . . . . . . . . . . . . . . . . . . . .  761,131, 761 ,132 Nitro compounds, reduction of, M. Buch-ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  761, 284 Nut and bolt lock, W. R. Walker . . . . . . . .  761,274 Nut, axle, H. A. Sherman . . . . . . . . . . . . . . . .  761,415 Nut lock, N. H. Roe . . . . . . . . . . . . . . . . . . . .  761 ,105 Nut lock, axle soindle, E. S. Morris . . . . . .  761,3S8 Offset cleaner, J. Humpbrey . . . . . . . . . . . . .  761,633 

on under water pressure, system of sup-plying, D. H. Mosteller . . . . . . . . . . . . . .  761,091 Opera chair standard, adjustable, F. Hausle . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  761,377 Ore breaker, prospector, A. C. Calkins . . . .  761,579 Ore pulverizing mill, W. Taylor . . . . . . . . . .  761,266 Packing "asket, J. J. & A. B. Scbier . . . . .  761,325 Packing ring, S. B. Mack . . . . . . . . . . . . . . . . 761,5U�{ Paper clip, R. Gorton . . . . . . . . . . . . . . . . . . .  761,631 Paper clip, A. F. Kelley . . . . . . . . . . . . . . . . .  761,635 Paper coating or enameling composition, 
W. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  761,374 

Paper fastener inserting device, G. c. Savage . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  761,546 Paper sheets, device for moving, T. D. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,104 Paper sheets, machine for feeding, A. Gutberlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,069 Parasol for children's carriages, E. S. Tillingbast • • . • . . . . . . . . . . . . . . . . . . . . . . .  Paying apparatus, A. Jell'ery . . . . . .  761 ,302, Pencil sharpener, Bates & Sanborn ....... . 

761,269 
761,303 
761,191 Penholder and eraser, combined, A. S. Tucker . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  761,428 

Penholder, multiple, M. A. Pond . . . . . . . . . .  761,399 Phonograph attachment, E. Gilhert . . . . . . . .  761,371 Plano automatic attacbment, J. A. Smith. 761,419 Plano pedal, G. Merritt. .. . . . . . . . . . . . . . . .  761,087 Pipe. See Apparel attacbed nipe. Pipe band and fastening, A. W. Hight. . . .  761,486 Pipe, cigar, or cigarette holder stem, C. P. Cassidy . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,447 Pipe cutting machine, J. L. Hanna, Jr . . . . .  761,071 Pipe inverting device, sewer, H. A. Robin-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761,404 Pipe joint, lock bar, T. A. Gillespie . • . • . •  761,067 Pipe wrench, J. R. Berkbelser . . . . . . . . . . . .  761,352 Pipe wrencb. J. W. Muskett . . . . . . . . . • • •  761,389 Plane. router, M. H. Parker . . • . . • . . . • • • • •  761,097 Playing ball, E. Kempsball • . . • . • . . . . • . . .  761,590 Plow, C. �'. Bates . . . . . . . . . . . . . . . . . . . . . . . .  761,623 Powder, gun, A. H. Robinette . . . . . . . . . . .  761.403 Prieting machine, F. H. Cottrill . . . . . . . . . .  761,210 Printing press, W. H. R. Toye . . . . . . . . . .  761,560 Pulley, ball bearing, W. C. Habicbt . . . . . .  761,477 Pump, diaphragm force, C. H. Langill . .  761,591 Pump, fluid motive power, H. T. }I'arns-worth . . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . .  Pump illE'asuring device, W. J. Bussinger .. Pump, pneumatic, R. W. Elliott . . . . . .. .  . Punching and riveting machine, portable, 
H. G. Morse ... ..................... . Rail cleaner, Hunter & Bamber ......... . Rail fastening, G. L. Hall . . . . . . . . . . . . . •  Rail fastening, C. E. Neubauer ........ . Rail joint, R. Springer ................. . Rail support, third, L. Steinberger ..... . Rail systems, collector for third, A.: K. 

761 ,366 
761 ,444 
761,065 

761,528 
761 ,588 
761,070 
761,600 
761,423 
761,553 

Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,432 Rail tie. C. A. Redinger . . . . . . . .. . . . . . . . . .  761,323 Railway crossing, electriC. Shoe & Em-
Rall��; ��Ii; · M: ' ill: '  H���is'o;; . : : :  : :  : : : :  : :: +�a:� Railway road bed, J. L. Silsbee· . . . . . . . . . .  761 .185 Railway Signal, J. P. Coleman . . . . . . . • . . . .  761,208 Railway tie, 1. C. Doyal . . . . . . . . . . . . . . . .  761,O6.� 
Railway tie, W. Pll¥lIe • • • • • • • • • • • • • • • • •  761.24° 1 

6632 7 Buildings in 
the United States 
were lighted by 
ACETYLENE in 1903 

These consisted of Residences, Stores, 
Factories, Churches, Institutions, Hotels, 
etc.-mostly outside of large cities. 

You will be especially interested in our 
new book of facts regarding the latest 
adaptation of this great illuminant to 
your own personal use, which is sent 
free on request. 

Union Carbide C o .  
1 54 Michigan Avenue. Chicago 

39 Broadway, New York 

Works at Niagara Falls, N. Y. and Sault Ste. Marie, Mich. 
Distributing warehouses in all parts of the United States. 

Acetylene is "Artificial Sunlight." 

IF  YOU NEED A 0000 OILSTONE With This Tool You Will Always 
� 

I I N D I A  O I L  STONES 
I SHARP A N D  Q.UIC'I · _ 

". HI1' THE (lOMBINATION SQUARE " 

Carpenters' 
Combination 
Square 

Extra 

Catalog Equipment ' Free . 

!'�!�arg:.
deit '1ilfn�������a��d f6";ll::a��r;:;t;:�t �?t� 

� Center flead 

Try an I N  D I A. Guaranteed to give satis. 

Size. 
8x2xl 
1x2x1 

faction or money returned 
By Mail. Size. By Mail. 

$1.10 4�xl�x� $0.50 
86 3xlxl1! 40 

Send for Price List 

GOODELL-PRATT COMPANY Greenfield, MUf 

THE PIKE MFG. CO. PIKE, N. H. 
New York Store, 151 Chambers Street 

Let Us Show You 
how to save b undreds of dollars every year by keeping 
yonr boilers free from scale. We will loan yon free of 
cost, for a tborougb trial In your bOiler, a Dean 

Boiler Tube Cleaner. Don't delay bnt accept this 
trial oller at once. If you don't like the cleaner we 
take it away. 

Gives more light than 

6 Electric Light$ or 
10 l(ero$ene Lampfl 
A brilliant. pure white steady 
light. Conforms to insurance 
underwriters' rules. 

WM. B. PIERCE CO. 
319 Washington Street, BuHalo, N. Y. 

MR. MAN U FACTURER-
yg,� sl��� �':,�t.ls�fiCi�.iI afl't�i�e�nr:,�u.::. 
and competition whet e it is, would you Jike our 
booklet ? Tells how we go at It; our terms and 
some otber tblngs. It's yonrs for the asking. 

No Smoke-No Grease-No Odor 
Safe as a candle. Send for 
catalogue. Agents wanted. 

THE G. M. PARKS CO. 

Liberal Commission 
ExclUSive Territory 

THE BEST LIGHT CO. 
Owner! of Orlglnal Patents. 

87 E. 5th St., Canton, Ohio. 34ii Main Street, Fitchburll', Mass. 

Brusbless Painting 
The old way of covering a large surface with 

paint or whi tewash, was with a hrush. The Im­
proved method of applying paint, shingle stain 
or whitewash is with Patton's 

Aereo-Painter 
A remarkahle invention. Simple in construc­
tion. No complicated parts to get out of order. 
Requires no experience to use it successfully. 
Saves time and money. Adapted for both out­
side aud inside work. The 25 feet of hose and 
7-toot nozzle pipe, reaches any part of a bullding 
without the use of scaffold or ladder. Send tor free descriptive circular. 

PITTSBURCH PLATE CLAS8 CO. General Distributors, 
PATTON PAIN T COMPANY 

227 Lake 8t., M i lwaUkee, WI •• 
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The .. G E M," the best shavlnll device 
manufactured-acknowledged as s u c h the 
world*"�t� f�b�le'!.t;:�r.E,t;JllC;;M' ��lfe�etatl. 

Price, Razor Complete, • - - - $2.00 
Set in Morocco Case, containing 2 blades, $3.50 
Stropping Machine ahd Strop, - - $2.00 At leading dealers <'1' direct on receipt f price. 
GEM CUTLERY CO., Dept. J, 34 Read, St., N. Y. 

W ASHBURNE"S 
I::�:�!d fASTEN ERS 

The f .stener with . BUll-DOG GRIP 
Meu flu.d comfort au.d utility ill tbeir use. Applied to 

Key Vbaln and Ring, 25.,. 
_Drawers Supporters, 20c. Cuff Holders, 20c. 

8carlHolders. lOe. 

Cover drawn back, showin� air sack and method of inflating 

THE IDEAL BED 
For Home, Camp, Yacht, Hospital 

N on-Abl1lorbent-Hy&,lenle-Odorle88 
When deflated can be rolled into small package for storage 

or transportation 
NO CAMPING OUTFIT CQ}IPLETE WITHOUT THEM 

" Perfection " Air Cushions 
For Office, Easy, and Invalid Chairs, Yachts and �mal1 Boats. 

Send for descriptive booklet " A" and price list. 

M E C H A N I C A L  F A B R. I C  C O. 
Providence. R. I. 

You Drink Down Disease 
:a�'lr ll.�� h� �O�e

b��aJl��e?t� 
Impurity lurks In It. Germs of 
disease cannot be seen, but they 
cannot pass through the cele­brated 

because it Is 80 sci en tilt cally constructed 
as to suppress every atom of solid matter 
in the water, thoroughly purifying it. Will �Ive one gallon of pure water in 4 
minutes. 

N<' trouble to clean or keep in order. 

BERKEFELD FILTER CO., 4 Cedar Street. New York 

ROTARY PUMP� AND E N G I N ES. 
Their Orl�ln and Development.-An Im�ortant serIes of 

�se���!n¥r�:ij�i��� r3����ar:d 
t 

wTt�O;I�� g��� 
ings showing- the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09, 1 1 111, 1 1 1 1 .  Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

STI M U LATION without I RRITATION 
Means New Life 1 0  t h e  Scal p .  
The Evans Vacuum Cap gives the scalp a 

���
o
b:�tlrl�i�frcu��jo:

n
���h��:

s 
r:b::: 

and without the use of drugs or irritants. 
It will stop hair from falliLg out and re­
store :\ normal growth where live follicles 
exist, Thl' Ca

l 
is used about ten minutes 

U��c�e�:����n��.effW� �ilr!�f�D� ��::: money in full If results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS VACUUM CAP CO. S'J. LoUIS OFFICE, Fullerton Building. 
NEW YORK OFHCE, 1300 Broadway. WrlO find it convenient to call at OUT offices we will 

number of demonstrations free to satisfy them. sa to the appliance. 

OUR ROTARY MEASURE 
Is simply a revolving rule. The wheel is 
Ilraduated into sixteenths same as the 
common foot rnle, the dial Indicates 
feet and half feet. It measures from 
and into comers by maklnll a simple IlI-
��rr��e����rr:=hiU:��f.e��:?ri is in a. class all its own 'for accuracy and 
speed. Circular? 
STECK.ENREITER MFG. CO. 638 W. 3S&1I Suee'. New York 

Scientific Amerlca� JUNE 11, 1904. 
Railway tie, J. Booth . . . • • . . • . . . . • • • • . • 761,575 Railway train detonating signal, F. 

J. Errlck ... . . . . . . . . .. . .. . . . . . .. . . . . 761,214 Reamer, E. C. Angell , . . . . . . . . . . . .  ; . . . . . .  761,055 Refrigerating purposes, apparatus for pro-ducing cold air for, T. & W. L. Cole .. 761,448 Register or counter, A. J. Gillespie . . . . . .  761,218 Rock drilling engine, L. Durkee . . . .. . .. .. 761,153 Rope drive apparatus, U. H. Reynolds . • . .  761,401 Rope socket, C. Peters . . .. . . . . , . . . . . . . . .  761,396 Rotary engine, T. W. Nordenfelt . . . .. . . .  761,095 Rotary engine, H. B. Turner . . . . . . . . . . . . . .  761,341 Rotary engine, P. Lecomte . . . . .. . . ..... .. 761,512 Rubber, calendering or friction coating fabrics with, P. M. Matthew . . . . . . . . . .  761,520 Ruffling and sewing machine attachment, E. Burke . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  761 , 578 Rule, double plumb, A. Vreeland . . . . . ... 761,430 Safe locking device, C. M. B. & J. B. Boos. 761,194 Sash fastening, adjusting, and locking de- . 
vice, windOW, A. H. W. Wedler . . . ... ·161,568 Sash lifter, C. M. Rhodes ....... .. ...... 761,608 

Saw mill, gang, W. M. Wilkin . . ..... . . . .. 761,344 Scaffold bracket hanger, E. Fegert. . . . . . . . .  761,156 
Scaffold, hOisting, 8. D. Wheeler . .. . .. .. 761,343 Scale automatic weighing and recording device, M. M. Barr .. . . . . . . ...... . .. .  761,438 Scale record making apparatus, weighing, L. V. Labelle . . . . . . . . . . . . . . . . . . . . . . . .  761,082 Screw driver, O. Ohlson . . . . . . . . . . . . . . . . . .  761,391 Sectional boiler, D. S. Richardson .. .... . .  761,252 Separator. See Egg separator. Separator, E. P. Waggoner .. . .. . . . . . . . . . 761,114 Sewing machine, E. J. Toof . . . . . . .. . ... .. 761,558 Sewing machine, button, F. H. Chilton . ... 761,285 Shaking separator, P. H. Shue ...... .... 761,259 Shipping box, J. Harper ... . ... . . . . . . . .. 761,376 
Ship's cowl, C. A. Withers . . . . . . . . . . . . . .  761,620 Shoe fastener, Van Wagoner & Lindstrom. 761 , 113 Shoe stitch divider, J. B. Birrer . . . . . . . . . .  761,439 Show case, C. F. Murray . . ... ... . . .... . . 761,243 Shutter fastener, H. E. Goodman ... . . ... 761,473 Shuttle, weaver's, G. Preiss . . . . . . . . . . . .  761,099 Sieve, adjllstable, C. W. Van Wye . . . . ... . 761,561 Signaling apparatus, safety device for elec-tric interlocking or block, If. T. Hol-

lins . . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . . . 761,490 Signature gatherer, C. A. Juengst . . . . . . . .  761,496 Siphon, S. W. Miller, reissue ............. 12,226 Siphon, double trap, S. W. Miller. . . . . . . .  761,316 
Skirt, W. Bush . ..... . . .... . . . . . ........ . 761,200 Slag car, G. Mitchell ... . .... . . . . . . . . . . .. 761,525 Slime saving apparatus, J. J. Smith . .. . . .  761,615 Smoothinj: Iron, J.  Kldd . . .. . ... . .. . .. . .. .  761,500 Solar heater, E. Moss . . . . . . . . . . . . . . . . . . . .  761 ,596 Soldering iron heater, F. J. De Witt. . . . . .  761,584 Sound reprodUCing machine governor, J.  F. Hardy . . . . . . . .. . ... . . . . . . . . . .. . ... 761,167 Spanner wrench, D. S. Miller. Jr ...... .. 761,523 Sparking ' mechanism, variable, G. E. 

Tregurtha . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,271 Sparking plug testing apparatus, J. E. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 761,535 Speed changing mechanism, W. L. Schellen-
bach . . . . . . . . . .. . .... . . . .... . . . . .. . . . , 761,324 Speed mechanism, J. B. Bender . . . . . . . . . .  761,Un Spinning ring, L. Mellett .. . . . . .. . ....... 761,086 Spooling machine stop motion, G. P. Bos-worth . . . . . . . . ... . ... . . . .... . ... . . . . . , 761,196 Spouted can, F. Westerbeck . . . . . . . . . . .... 761,342 Spring clip, J. S. McKee . . . . . .. . . . . . . . . . . . 761,533 Stacks, wire harness for hay 01' other, S. 
J. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  761,318 Stamp dispensing machine, coin controlled, H. Hill . . . . . . . . .  � .. . . . . . . ... . . . . . .. . , 761,487 

Stapling machine, G. A. Ede ....... .. .. . 761,365 Station Indicator, E. K. Adams . . . . . .. . . . 761,124 Steam boiler, A. C. Evans .. .... . . . . . . ... 761,462 Steam engine, compound, J. B. Allfree.. 761,125 Steam feed cylinder, E. E. Thomas . ... . .  761,339 .steam regenerative accumulator, A. C. E. Rateau . . . . . . . . . . . . . ... . . . . . . . . . . .. . . 761,606 Steam Shovel, G. W. King. et al. . . . . .  , .  761,079 Steel wires or bands, machine for making shavings from, H. Graf . . . . . . . . . . . • .  761,585 Steering apparatus, D. E. Hall . . . . . . . . . • •  761,223 Stereoscope cross bar, J .  T. Smith . . . . • . •  761,420 Still, F. B. Merrill . . .... .. . . . ... . .... . . . 761,315 Stocking soles manufactured on circular knitting machines, mechanism for forming double threads upon, H. A. Houseman .. . . . . ..... . . . ... .. , . . . . . . . .  761,632 

"Let Us Put Y'ou On tbe Right Track" 

Send for full information about the i deal road that is free 
from ruts and constant repairing ; that costs less than stone roads, 
lasts longer and is always in good condit ion and not d usty or 
muddy. 

"fhe Steel H ighway Track 
IS better for the taxpayer (less taxes) and better for horses 
and all vehicles. 

a Steel 
load 

One horse on 
can pull as heavy a 
good macadam road, 
good gravel, road. 

H ighway Track 
as SIX 
twelve 

horses on a 
horses on a or 

This means less wear and tear on the road and wagon and 
harness, less exertion for the horse, greater speed for the wagon 
or any kind of vehicle. 

Steel Highway Track 

This P i c t  u r e 
, ;lOWS the S t e e l 
H i g h  w a y  Track. 
Every . part of it is 
interlocking a n d  
p r a c t  i c a l l  y inde­
structible. 

Write for book­
let A that tells all 
about it. 

Construction Co. 
OF A M E R I CA 

SALES OFFICE 
1 1 4-1 1 8  Liberty St., New York 

HonE OFFICE 
758 Drexel Building, Philadelphia 

= 

Storage battery, T. A. Willard . . . . . . . . . . . .  761,345 Stove, F. G. Smith . . .. ....... . . ....... . . 761,327 Stove, S. S. Moore . . ...... . . . .. .. . ........ 761,527 .Stove, hot water, G. J. Hess ...... ... . . .  761,482 Surface gage, H. J. Hjorth . . ... . .. .. . .. . . 761 ,381 Surgical apparatus, J. Kleinbach . . . . . . . . . •  761,504 Surgical bandages, manufacture of, J. E. Lee ... . . . .. . . . . . . . . . . . . , . . . . . . . . . . . .  , 761,513 Syringe, rectal, E. A. Gilbert .. . . . . . . , . . .  761,217 Table. See Ironing table. Tea steeper, portable,- Totten & Kimball . . 761,559 Telegraph wires, etc., post for supporting, 

Low-Priced Electric Wagons 
Capacity 1 to 8 Tons 

Double Motor Equipment 
Direct Double Chain Drive 

No Gears or Pinions 

Eclipse Pocket Ammeter, 
for general battery testing. 0 to 20 amperes. 

Flexible cord attached and contact spur in case, which 
is drawn back'Jnto ca,.e, when car·ned lD pocket. _ 
Size of watch and very light weight. <;an be ns

. 

ed in � any pOSItion, Particularly designed tor Auto use. �. -; ��;'�E�iJ.E Jo:LECTRIC MFG. CO. ��' 221 Main St., Sprlngfteld, .HSMS 

L. Grlveaud ... . .... . . . . .. . . . . . . . . . . . .  761,294 Telegraphy, system of. J. L. Creveling., .. 761,450 Telegraphy, wireless, C. K. Salisbury . . . .  761,256 Telephone attachment, G. A. Cowgill . . . . . .  761,150 Telephone system, selective party line, A. 
J. Springborn .. . ..... . . .. . . . . . . . . . . . .  761,616 Tent brace and rack, combined, E. B. Cobaugh .... . . . . . . ... . . . . . . . . . . . . . . . .  761,582 Textile materials, oiling and finishing, R. S., J.,  & F. R. Carmichael. .. . . ... . . 761,203 Therapeutic purposes, apparatus for pro-ducing an alternating magnetic field for, E. Buhtz . . . . .. . . .. .. . . .. . . . . . ... 761 ,199 Thermostat and reversing valve, F. W. Robertshaw . . .. . . . . . . . . . . . . . . . . .... . , 761,402 Tire cover, pneumatiC, T. Houben .... .... 761,491 Tire fastening device. Dickey & Derry . .. 761,457 Tire, vehicle, J. A. Swinehart . . . . . . . . . . 761,335 Tires, inflating pump for pneumatic, N. F. Canepa . . . . . . . . ... . . . . . . . . . . . . . . . . . .  , 761,446 Tobacco stem crushing machine, E. Quester 761 ,101 Tongue support, vehicle, C. H. Chapman .. 761,206 Tool, combination, Wagniere & Van Al-styne . . . . .. . . ... .. . . . . . . .. . . . . .. . .. .  , 761,272 Tool, fluid pressure, Palmros & Damron . .. 761,602 Tool, impact, Secher & Greve . .. . ... . . . . 761,414 Toy, mechanical, B. F. Schwier .. .. . . . .. 761,108 Toy, mUSical, W. A. Gay .. . . . . . . . . . . . . . . . . 761,469 Trace carrier, C. G. Wallace . . . .... . .. . . . 761,116 Tramway terminal, B. C. Riblet . . . . . . . .  761,610 Tree tapping tool, W. E. Fish . . . . . . . .. . .. 761,367 Trolley, J. H. Walker .. . .  761,564, 761,566, 761.567 Trolley mechanism. J. H. Walker . . . . . . . .  761,565 Trolley pole, C. F. Rltchel . . . . . . . . . . .. . . 761,611 Trolley protector, J. H. Best, Jr . . . . . . . . . .  761,574 Trolley wheel guard. C. W. Leslie . . . . . . . .  761 ,308 Trowel, G. Meyers . . .. . . ........... . . . .. . 761,242 Truck, car, Brill & Adams ..... . 761,353, 761,354 Truck, elevating, Gorman & Riley ... . . .. .  761.220 

Truck, maximum traction, W. S. Adams. 761.347 Trunk, P. Steiger . . . . . . . . . . . . . . . . . . . . . .  761,424 Trunk dowel pin and fastener, O. Rang-
now . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 761,322 Tube expanding, beading, and .cutting tool, H. G. Lykken . . .. . . ... . . . . . . . . . .. , .  761,518 Tube or flue cleaner, T. J. Hart . . . . . . . . . . 761,586 Tubes from refractory materials, produc-tion of, E. Thomson .. . .. . ... , . . . . . . . .  761 , 11 1  Tug plate, hame, A.  A.  Thacker ... . . . . . 761,268 Turbine, elastic fluid, T. G. E. Lindmark . 761,238 Turbine, steam, P. J. �edlund . . . . . . . . .. 761,226 Type casting machine, A. F. Zeitlnger . . . . 761,346 Typewriter keys, etc., electrical device for operating, J. Pilsatneeks . . .. . . . . . . 761,179 Typewriting machine, McKerchar & Beve-ridge . . . . ... . .. . . . ..... . .. . . . . . . . .. . . 761,245 

Typewriting machine, J. G. Nie�'iA��
47, 761,248 Typewriting machine, auxiliary paper guide for, T. L. Knapp . . . . .. . . . .... 761 ,306 

Urinal, H. M. Williams . . . . .. . . ..... . . . . · .  761 ,278 Valve, dry pipe, F. Grinnell . . . . . . . . . . . . . .  761,165 Valve, dry pipe, J. C. Meloon . . . ... .. . . 761,175 Valve for steering engines, controlling, R. Richardson . . . . . . . . . . . . . . . . . . . . . . . .  761,253 Valve mechanism, J. Kennedy . . ... . . . . . .  761,499 Valve or. faucet, W. T. Welsh . . . . . . . . . . . .  761,433 Valve, reducing, A. Roth . . .. . . . .. . . . . . . .. 761,106 

�:t�:: S!�:� TentIn!' �'v�:fng', " T'. ' . s�iii: 761 ,607 

van . . .. . . . . . . . . . . . . . .... . . . . .... . . . . .  761,426 Vapot bath, C. E. Hurley ... . . . . . . .. ... 761 ,228 Vehicle body, R. L. Notman . , . . . . . . . . . . . , 761 ,177 Vehicle brake, J. G. Ebken , . . . . . . . . . . . . .  761,460 
"\I ehlcJe brake device, motor, �'. E. Stan-

ley . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,329 Vehicle, motor, L. J. Phelps ... . . . . . . . . . . . 761,398 Vehicle rein guard attachment, J. S. Towle 761,270 
Vehlcl" top awDiDg, H. D. Pursell • • • • • • • •  761,321 

THE AUTO·CAR EQUIPMENT CO. 
Buffalo, N. Y. 

MARINE and STATIONARY 

M OTO RS 
2 and 4 CYCLE 

are no experiment, a� tbey 
are in successful operation In all parts of the world. Launches in stOCk. Send i01' Oatalogue. 
PALMER BROS., 

Cos Cob. Conn. 
New York Office, 136 Liberty St. 

IT'S TIME FOR ELECTR·IC FANS 
Man, a business man working during the hot summer days under the 
coohng breeze of an electric fan has dreaded going home at night, 
because his �ouse is not wired for electric lights and he has no cooling 
fan. An EdIson Battery Fan Motor Outfit, operated by Edison Primar, 
Batteries, will make his nights and Sundays as comfortable as hlS 
working hours. All electrical houses sell them. Write for Catalog 23F. 

EDISON MFG. COMPANY 
Factory Orange, N. J. 

NEW YORK. CHICAGO 
83 Chambers Street 304 Wabash Avenue 

':AfLast" "Shayj�jlhout 
--_ ..... 

any cit,cu.mstaIlceB. 
Sales Company. Bldll., Chlcallo. 

R�erencea-DuD8' and Bradstreet's Agenciel and Con\inental National Bank of 

© 1904 SCIENTIFIC AMERICAN, INC 



�t::E:
rs 

Salesmen 
Huyers 
MaJlDJrel'S 
Bookkeepers 
Su perlllteJldents 
Foremen 
Stenographers 

The development witbin ten years of Scientific 
B U S  I N .I!: � ;.;  � y � T F. M marks a new 
:;i.
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tation who make it a business (not of auditing) 
but of systemat1,zinQ facLOries and stores from 
receipt of goods or raw material to output. 
Others WhD have learned the principles of llodern Business SYf!tem are filling lucrati ve po­
sitions in factories or stores. The demand for 
men so trained greatly exceeds the supply. 
��;���thYli�i��t\��fyb�lrIe��rgt��:;�a�1nl��:� 
mand the attention of any employer. .For full 
particulars address 
BOSTON SCHOOL OP BUSINESS SYSTEn 

227 Washinl/:ton St., Boston, Mass .• Dept. B. 

Business Directory of Cuba for 1 904 and 1 905 
The 10th Edition of this Directory is now ready for 

delivery. It contains a complete anti accurate list of 
names and addresses of all business hous�s. professional 
men and owners of su-'!"ar plantations. It is alTallged on 
the plan of American directories of the same character. 
It will be found of great value to Manufacturers and 
Dealers in all kinds of goods. Heading of trades in 
Spanish and l'lngJish. Pages of tbe book. near 1500. 
�:���s�� 50· 

d
l�d���� �'E"lfl

a
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o
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1 7  & 1 9  Broadway, New York City. 

Send for It Io·DdY 
You'll find it always convenient to 

have as a useful aed instructive book 
Montgom ery & Co.'s Tool Catalogue 

The new edition has 704 pages and is 

��i��SI�!�rbt;'��1i f�02���t size �x 
MO.'llTGOMERY & tJO., 

tOo Fulton St.. .N ew York City. 

PLYMOUTH ROCK SQUAB Co., 289 Atlantic Ave. , Bosto[l, Mass. 

o!Je FRANKLlN 
Model Shop 

Ask 
your 
dealer. 

The Frankl in  Gas Engine 
One.lIn.!" Horse Power 

worth $100 complete. We sell all neces· 
sary castings, m terials and detail draw· 
l��:��l��ig�s ��� �r����

k
u�':Ig\\°J'r 

norizontal form. Finished parts sold 
separately. Runs by gas or -'!"asolene. 
r�;n�O�rrt�

df��fr�
i
l�� 9� mecbanicai 

PARSELL & WEED 
129·101 West 31st Street. New York. 

Trade Marks, 
Designs, 

Copyrights, Etc. 
Anyone sendinll a sketch and def:lcriPtion may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica-
:���

s
f���?

tl
bl�

o
e�������i fo:�g��r��i�!t��

e
t��

s 
Patents taKen throllllh MUNN & Co. receive 

Special Nottce, without charge, in the 

Scientific American 
A handsomely illustrated weekly. Largest clr-
����V��u�

f
r:�Jtg�!�1�

i
fiSoi�'br::li n!:'��:al�3r: 

MUNN & CO.361 Broadway, New York 
Branch Ofllce 625 F Bt. Washington, O. C. 
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Vehicl� top spring support, E. G. Martin . . .  761,239 
Vending machine, .T. B. Hurd . . . • . . • • . .  761,075 
Vending machinf', F . . J. Beier . . . . . . . . . . . .  761,351 
Ventilating, heating, and cooling apparatus, 

C. Cluthe . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,581 
Ventilating system, W. S. Hogers . . . . . . . .  7111,405 
Violin, J. A. Heckenbach . . . . . . . . . . . . . . . •  761,480 
Voting machine interlock, C. Christensen. 7(jl,:�58 
'Vagon hody cbmp, E. H. Dewes . . . . . . . .  7Gl,-!5G 
Wagon brake, T. A. Strolle . . . . . . . . . . . . . .  761,261 

������. s1S�����lf{'d 
L
�tt���l;;e�t,' ·g��i�,· ·  'V: 7?1,464 

E. Gl'annon . , ' ,  . . .  , . . . . . . . . . . . . . . . . . .  761,476 
Washer. SeC' Dish washer. 
'Yashiug machine, .J. C.  �\1cCnlle.v . . . . . . . .  761,532 
WashtuiJ covel', stationar�y, P. ,"V. Casler. 761,147 
Watf'l' closet fiusbing apparatus, A. La 

Bonte . . . . .  , . . . . . . . . . . . . . . . .  , . . . . . . . . .  761 , 509 
Wave rcceivf'l', Shoemaker & Giddings . . . .  761,258 
Weathf'l'pl'oof pole switch, C. H. Jackson. 7£11 ,2:)(1 
",Veather strip, W. J. Pf'rl'Y . . . . . . . . . . . . . . .  7G1 ,395 
Weighing hopper, E. W. Lindquist . . . . . . . .  761,515 
Weighing machine, automatic, U. Hoep-

lIt.'r • • • • • • • • • • • •  , , • • . • • • . . • • • . • • • . • • • •  761,587 
Weighing verifier, coin controlled, A. A. 

Caille . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  761,14� 
"","'"pig-ht testing mhchill(', E. A. Smith . . . . . .  761,614 
Windmill swivel, S. E. & S. W. Burke . .  761,143 
Wine, etc., concentrating, E. Monti. . . . . . .  761,38i 
Wire onto spools or shuttles, apparatus for 

winding, G. H. Berthelot . . . . . . . . . . . .  761,28R 
""'oodworking machine, N. J. Hutchinson . .  761,4£J2 
Wool fat, recovering, C. E. S\vett . . . . . . . .  761,2G5 
Woven fabric, W. M. Stevenson . . . . . .. . . . .  761,554 
Wrapper, J. J. Hinde . . . . . . . . . . . . . . . . . . .  761,172 
Wrench, W. A. Stewart . . . . • . . . . . . . . . . .  761 , 110 
Wrench, N. W. Kahle . . . . . . . . . . . . . . . . . .  761,383 
Wrench, J. SaU{�r . . . . . . . . . . . . . . . . .  , . . . . . .  761 ,411 
Wrench, Wagoner & Adams . . . . . . . . . . . . . .  761,431 

DESIGNS. 

Car body, motor, J. Wilkinson . . . . . .  36.935, 
Decorative fabric, J. Cochrane . . . . 36,939, 
Dial crest, W. E. Ulmer . . . . . . . . . . . . . . . .  . 
Dish, A. A. Robineau . . . . . . . . . . . . . . . . . . .  . 
Dish, J. Pass . . . . . . . . . . . . . . . . . . . . . . . . . . • 
Hair pin, A. W. Carison . . . . . . . . . . . . . . . . . .  . 
Rug, J. A. Carroll . . . . . . . . . . . . . .  36,941, 
Spoons, forks, or similar articles, handle 

for, Heath & Such . • . . . . . . . . . . . . . . . .  

TRADE MARKS. 
AntiseptiCS, J. C. Wise . . . . . . . . . . . . . . . . .  . 
Beer, ale, porter, and malt extract, Inger, 

Duluth Brewing & Maltiug Co_ . . . . . .  . 
Beer and porter, Bernheimer & Schwartz 

Pilsener Brewing Co. . . . . . . . . . .  . . . . .  . 
Beverages, certain named, Schmeltzer Bt·os. 
Bituminous composition or cement, Warren 

Brothers Co. . . . . . . . . . . . . . . . . . . . . . . . . . 
Boots and shoes, leather: Lynchburg Shoe 

Co. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Boots and shoes, leather, Carruthers-Jones 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Buttons and studs, T. I. Smith Co. . . . . . •  
Canned tomatoes, P. Roncoroni . . . . . . . . .  . 
Canned vegetables and fruits, P. ROl1coroni 
Cigarette paper, E. Puigdengolas . .  42,720, 
ColIee substitutes, E. Seelig A.·G . . . . . . .  . 
Cold and cough cure, J. V. Quick . . . . . . . . .  . 
Cotton goods, C. Whitman & Co . . . . . . . . .  . 
Creams and powders, face, Davis Bridaham 

Drug Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drugs and chemi<:als, certain named, So-

ciete l' Oxylithe . . . . . . . . . . . . . . . . . . .  . 
Feed, hominy, American Hominy Co . . . . .  . 
Flour, wbeat, J. F. Asensio . .  � . . . . . . . . . .  . 
Food for animals, J. Nicolaidi . . . . . . . . . . .  . 
Food in tablet and liquid form, prpserva-

tives and sweeteners of, J. A. Bilan . .  
Games played with cards, Parker Bros. , 

42,700, 
Insulated electric light cords, flexible, l!'. 

S. Minott . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Insulated wires and cables, F. S. Minott. . 
Lamp chimneys and globes, M. Kirch-

berger . . . . . . . .  , . . . . . . . .  , , . . . . .  , . . . . .  . 
Liquid preparatiJn8 for internal use, 

Pineule Medicine Co. : . . . . . . . . . . . . . .  . 
Liquid solutions for cleansing the mucous 

membrane and pus cavities, A. B. 
Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Medicine used as a rE'medy for diseases of 
liver, kidneys, and stomach, B. West-
wood . . . . .  , . . . . . . . . . .  , . . . . . . . . . . . . . .  . 

Mop \Vrin�ers and buckets combined, F. M. 
li'ritsch . . . .  , . . . .  , . . . . . . . . . . . . . . . . . . .  . 

Pastp, Italian, Maull Bros . . . . . . . . . . . . . . .  . 
Poultices, E. S. Athf'arn . . . . . . . . . . . . . . . . .  . 
Prints, colored, Chicago & Alton Railway 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Remf'dy for the treatment of certain named 

diseases, C. F. Wa lker . . . . . . .  , . . . . . . .  . 
Rope and twine, American Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sa tin and silk, Burton Bros. & Co . .  42,703, 
Soda, baking, Morehouse Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stogies or tobies, S. Ewart & Co . . . . .  , . .  . 
� alvps, cocks, faucets, and nozzles, Peck 

Bros. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wall and ceiling coverings or decorations, 

composition relief, Embossed "",�all Cov-
ering Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Whisky, Acker, Merrall & Condit Co . . .  . 

LABELS. 
"American Blend Tea," for tea, E. Mc-

Carty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Chlorozone," for disinfectant, Great West-

ern Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Crystal Rock, "  for lithia spring water, 

Chicago Consolidated Bottling Co . . . .  . 
"Duc d 'Epernay," for wine, 1\1. Cohen . . .  . 
"Golden Crown Patpnt X X X X  Flonr,H for 

flour, H. Johnson & C. K. Bryden . . . .  
"J-V Washing Tablets," for washing tab-

lets, I·V Washing Tablet Co . . . . . . . .  . 
"J-B Ammonia," for ammonia, Jenkins 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Liebig's Red Cross Brand," for beef ex-

tracts, Liebig Extract Co. . . . . . . . . . . .  . 
"Old Mission Preserving Co.," for pre· 

serves, jellies, jams, canned fruits, Old 
Mission Preserving Co. . . . . . . . . . . . . . . .  . 

36,936 
36,940 
36,938 
36,933 
36,934 
36,�a7 
36,942 

36,932 

42,745 

42,717 

42,716 
42,715 

42,743 

42,706 

42,707 
42,736 
42,712 
42.713 
42.721 
42.714 
42,727 
42,702 

42,728 

42,733 
42,723 
42,710 
42,724 

42,722 

42.701 

42,739 
42,740 

42,744 

42,732 

42,731 

42,742 

42,730 

42,708 
42,704 

42,711 
42,719 

42.738 

42,734 
42,718 

1 1 , 107 
1 1 , 109 

11,112 

11,117 

11 ,1 16 

1 1,105 

11,101 

Write 
to.day 
for tree 
catalogue 

(Is composed of pure Utah Asphalt, prepared JoJinseed-Oil and Pir�e Creosote) 

applied on an old leaky chingle, tin or felt roof will make it 
absolutely waterproof. Stops the rusting process in tin or iron, 
and stops warping or rotting of shingles. Will add ten years to the 
life of a new or old roof . .  

'lI ROOF LEAK i s  the most durable sun or winter proof paint or 
coating possible to make. Does not crack in winter or soften in 
snmmer. Easily applied. Imparts no taste to water. 

'lI ROOF LEAK SHINGLE DIP renders the wood absolntely 
weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warping which causes 
cracked shingles and loose nails is positively prevented. 

'lI ROOF LEAK is shipped in the heavy liquid cement form, and is 
applied as received on worn and leaky surfaces. It is reduced with 
one qnart of boiled linseed-oil to each gallon if nsed as a durable 
paint on snrfaces in good condition. Shingle Dip is shipped ready 
for dipping. 

'lI ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and Dark Green. Five gallons up to any 
qnantity, 75c. per gallon, freight paid east of Denver . •  Returnable 
at onr expense if not approved. 

'lI ROOF LEAK is sold by np-to-date paint and hardware dealers. 
Those who try to sell you something else are not doing you jnstice, 
becanse " there is nothing else like ROOF LEAK. " 

'lI Liquid samples, together with an interesting booklet showing its 
various nses, will be sent on request, or to enable you to give it a 
practical test, we will send you for $1 .00, delivered free to your door, 
one gallon , which is sufficient for cementing roo sqnare feet of leaky 
snrface, or painting 200 sqnare feet. One gallon of Shingle Dip 

. covers about 400 square feet, shingles both sides. 

ELLIOTT VARNISH CO 1 56 Fulton Street, CHICAOO 
. . ,  263 Pearl Street, !'lEW YORK 

Manufacturers of Fine Varnishes and Inventors of 

seat five persons III COllnon. 
able for ladies and children. 

SPECIAL MANUFACTURI N G ." 

SAFE Mul l ins Unsinkable 
Steel P leasure Boats 

Marie of �teel. Practicallv indestrucdble 
Air chamber each end. Cannot sink. Can-

. .  not leak, Require no catllking. fdeal bo ... t 
, for ,famlly use! summerresOl:t�) parks. Gllaranteed. V'ill 

The mouern row boat tor pleasure, safety and durability. 1\0 other boat so de<.ir 
W. H. MULLINS, 384 Depot !St., Salem. Ohio 

DIES A N D  STAMPINGS TO ORDER. 
S P E C

'
L MACHINERY-MODElS·EXPERIMENTAL WORK. FOR SALE FIRST-CLASS MANUFACTUR­

ING PLANT, making iron 
and steel products) up 

to date and complete in every respect, doing a 
fine business-no debts-always a money makerJ 
substantial b u i I d i n  g s .  Elegant equipment. 
established '5 years. One hundred t h o u s a n d  
dollars required. F o r  p a rt i c u l a r s ,  address 
OLMSTED & BROWN, Chattanooga, Tenn. 

DROP FORGING DIES A N D  DROP' FORGINGS. HARDWAR.E SP£CIALiiES ETC MAfU'O :TO OROER.SEHO SAMPLES OR DRAWINGS FOR ESTIMATES WRITE FOR OUR BOO K L ET. THE G LOBE MAC HINE & STAMPING C O .  970 H A M I L T O N  S T., C LEVEL A N D ,  O H I O  .. 

SPECIAL MACHIN ERY IOJll�p��fm��1�1 ����
l 

Costilo Machine Works. 60 Centre St., New York 

CHEM ICAL EXA MINATIONS I�N
AJs� 

DR. H. I'. STmFEL. BI .. ell Block. Pittsburgh. Pa. 

M O D II:" L - I.... CATACOG U E. S r R E. E. 

� 5 � UNION MODU WORKS 
&, CoLA w 193 CLARK CHIC G O .  

Are
,lo�� l

nb���.i'gt<i� ���m�'ii Model or Experimental 

WHAT WE DO-H OW WE DO lT 
win be sent t o  you on request. 

KNICKERBOCKER MAtJllINE WOnKS, lne .. 
8·10·12 Jone8 Street. New York. ' 

Manufac­
tnrers of HARDWARE S PECIAL TIES 

Contract Manufacturers and 
will market articles of merit 

"Omega HeadaChe Powders," for headache 
powdprs, E. J. Huels . .  , . .  , . . . . . . . . . . 

"Royal Cabinet," for wine, M. Cobpn . . . . .  . 
11 , 114 MODELS &. E X P E R I M E N TA L  W O R K .  
11 ,108 Inventions developed. Special Machinery. 

LORIMER MFG. CO., 1 63 S. Jefferson St .• Chicago, III.  

"Selected Brut * G. H. "Mumm & Co. , "  
for champagne, G .  H .  Mumm & Co., 

1 1 , 1 10, 
"Super-Cura," for medicine, H. H. Culver. 
"That's It," for meat extracts, Armour & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1 ,111 
11,113 

1 1 ,104 

E. V. BAILLARD, Fox Bldg • •  Franklin Square, New York. 

MQO'I:"LSl0HICAGO ODEL WO R K S  '"' -- ' MAD/ 'J4! ST CHICAGO ILL ..ESTA Y W.fi0 78tifZ". ..... 1�("o2 CoA'lffl..C H : oF MabfLsuPP'UE S  

"THE CRYSTAL" "ONE CENT" 
Plate Glass Gnm Vender 

Designers and constructors of vending machines of all 
kinds, on contract. 
MICIDGAN NO VELTY WORKS, Kalamazoo, l1ich. 

"The St. Louis Borax Soap Chips," for 
soap, St. Louis Soap Co . . . . . . . . . . . . .  . - MECHANICAl. MANUFACTURRRS wishing 1 1 , 118 � <> � � "T"  � to establish branch in New YorkCity,canbe represented "Towle's Frickshun Top Syrup, " for table 
syrnp, Towle Syrup Co. . . . . . . . . . . . .  . 

..I.. ..... ...a. ..A...I ..::::.... � � by NATIONAL SUPPLY CO., 835 Broad:way. N. Y .  
1 1,103 
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S
f�lM "Towle's Preferred Stock Sugar Syrup," for 

tablf' syrup, TowlE' Syrup Co . . .  · . . . . . . .  . 11 ,102 Centre Street, New York. "Ultramarine Sheet Bluing, " for bluing, 
HWa�hi�gt�l�

dO�hit� 
. .  

L��'�d�y 
. .  

So�p: ,', . .  f�� 11,120 MODEL AND EXPERIMENTAL WORK. 
soap, Washington C .  H. Soap Co . . . . . •  11,119 Electrical and Mechanical Instruments. Small Mach'y. 

PRIN TS. 
" Smaltz-Goodwin Co., Phila. , " for shoes, 

O. McCormick . . . . . . . . . . . . . . . . . . . . . . . .  1,005 
"Stop That Hack," for cough drops, IJ. 

Lowenthal . . . . . . . . . . . . . . . . . . . . . .  . . . . . 1,004 

A printed copy of the speLification and drawinj!' 
of any patent in the foregOing list, or any patent 
in print issued since 1863, will be furnish('tl from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for auy of the inventions named in the for('­
�wing list. For terms and further ' particulars 
Qddress Munn & Co., 361 Broadway, New York. 

EDWARD KLEINSC H M I DT, 82 W. Broadway, New York. 

Dies, Tools, Models and SpeCial Machinery. �,:�� ":�'M:�;";:''';,�" HOEFT & MOORE, Chicago, U. S. A 
O�lI H t , '  t n , ,, \ > � I P \\d tJ,� h l ! ,, \ '< I "A � l l n �J tf 1 

.. How to Successfully Operate a Gas or 
Gasoline Engine." This book is the latest and the 
h Last Word " on the subject. Pocket Edition. Price 
Fifty Cents. For sale by the GENESEE LAUNCH AND 
POWER COMPANY, Genesee, N. y.. 

B U I L DE R S ��P���cJ��1 �o���irne:lntion!lg�':�T: 
oped. THE FENN-SADLER .M.A.CH. CO., Hartford, Conn-

A UT 0 MOB I L E P�f{es·pa��r i�
ng0��1���O�Od 

embraces new and ori�inal ideas in construction. Send 
tor Catalogue and Prices. 

OTTO KONIG�LOW, Cleveland. Ohio. 

© 1904 SCIENTIFIC AMERICAN, INC 

TYPIWRITIR HIADQUARURS 
3.32 Broadway, New York, s�:!ll a:q make� under half-price. Don.'t buy 
before sen�I[lg for samples of wrltmg, pnces. exchange and unpreJudiced 
advice. Immense stock for Relection. Shipped for trial. Guaranteed 
first-class('onditlbn. Dealers supplied. 

S PLlTDOBf�MARK COILS 
�25 VAN DEWATER ST. NY. �� 

FOR SALE. �':,��'l,\��.75ifi�hi��'i�� Cntting Bre&��l� C��jiNa1it'6;e
i>'!!'�:�tee, .., 449 Parrott Building, San Francisco, Ca._ 

FOR SALE,-Castings and Blue Prints for 2x4 Corliss 
Engine. E. A. SIKES, Cherry Valley, 3fa88. 

S. E. WORRElLI. 
Hannibal. :Mo. DRYI NG MAC H I N ES.  
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