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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters OI 

no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Scientific American 
�.�"----�-.�. 

orange, and opposite yellow you get purple. r Burglar alarm, W. N. Fawcett . . . . . . . . . .  819,873 Fence post, M. J. Mullarkey .. . . . . . . . . . . . .  819,783 
A third triangle inside the secondaries pro- ����:��, al:;lft, I.R.

J· J:.��sd·a·I�·.:::::::::::: m;��� ����� ���t 'ci. �. �:����n:::::::::::::::: ��gJZ� duces the tertiaries, or to give them a name Button, C. H. Lonsdale .................. 819,897 Fence post, W. H. Kimball . . . .. . . . . . . .  820,207 
olive, russet, and citrine. Therefore purple is Calcium oxid, reducing, 'l.'. L. Willson . . . .  820,031 Fence post. ]'. C. Schwem . . . . . ... . . . . . .. . .  820,318 
complementary to yellow in their relations as 

Calculator, F. W. Bennett. . . . . . . . . . . . . . . .  819,715 Field or hunting flask, Burger & Aschen-
, Calculator, K. H. J. Marckwordt . .. . . . . .  820,226 brenner . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  820,347 
. primary and secondary, but purple's harmony Camera, hand, C. E. Peczenik . . . . . . . . . . . .  819,918 File, blank check, Sheridan & Wheeler . . . . 820,069 

also is found in the tertiary, and that would Can, jar, etc., W. B. Walker ........ . . . 820,273 Filter, II. Tyrel! . . . . . . . . . . . . . . . . . .... . . . . 819 958 Candle holder and stick, P. 1\1. Knippen6 ��lter, oil, C. E. Lefebvre . . . . . . . . . . . . . . . .  819;896 
be olive. I am open to contradiction with berg . . .. . . . . . . . . ' ................... " 820,209 �'lre escape H A Thomsen 819 9"6 
proof. A. When we gave the complementary Cane mill, sugar, M. R. Spelman . . . . . . . . . .  820,074 !j'ire escape; D.' M. . McCatbie� et · �i: ::::::: 820'241 

I f 
Cannon, smooth bore rotating, W. C. Heit� lfireplace, S. Bender . . . . . . . . . . . . . . . . . . . . 820;173 co or a purple as green we followed the best kamp . . . • . .  ' ................ " ........ 819,995 ]'ireproof column, J . •  T. Tresidder . . . . . . . . . .  820 156 

authorities as well as our own knowledge of Car and brake, railway, R. F. Pierce .. . . . .  820,366 Fireproof window frame and sash, F. W. ' 
the subject, based upon much experimental cc·ar brak

l
� bearp, rai}wa.-r, �'. A. Cl'One ·

f
··· .s�:J;(';-:l: Schaeffer . . • • . . . . . . . • . . . . . . . . . . . . . . . . . .  819,810 ar coup mg, PIvot pm retammg means or, Fishing reel, G. W. Upton . . . • . . . . . .  " ..... 820,326 

work. See Query 92 75, Vol. 90, No. 3. It is R. E. L. Janney . . . . . . . . . . . . . .. . . . . . .  820,048 Flat iron, F. Johnson . . . . . . . . . . . . . . . .. . . .  819,761 
not a question of a triangle or coloI' scheme, Car door, C. W. Tell't . . . . . . . . . . . . . . . . . . . .  820,153 I Fly press, hydraulic, B. Gerdau . . . . . . . . . . .  819,988 

Car door apparatus, J. Sholl'e! . . . . . . . . . . 820,020 I Fold�ng box, L. F:. Hale . . . . . . . . . . . . . . . .  820,301 
but one of fact. The color triangle must ex- Car, dump, E. S. �art . . . . . . . . . .. . . . . . . . .  820,046 i Foldlllg seat applIcable for outdoor �se, 
press the fact, or else it is so much the worse Car, dumpmg, A. Mleden . . . . . . . . . . . . . . . . . .  820,006

1
1 theaters, and other purposes, T. Bner-

for the co
'
ior triangle. Perhaps if you should Car, dumping, T. H. Stagg . . . . . . . . . . . . . . .  820,024 ley . . . . . . . . . . . . . .. . . .. . ... . . .. . . . . . . . .  820,344 

Car, dumping, Sherman & McKelvey . . . . . . 820,144 1 Formates, making, J. Weise, F. Rieche, and 
begin with red, green, and blue as primary 8:� ������', �: t f��gn:��en"::::::::::::: �3:�UI Fro/'or

B
����Sing:

' '0: ' 
·C.

· ·  :;�d��n.��o:�:�: �ig"g�� colors, as all scientific authorities agree to do, , Car fender, J. A. Sage . . . . . . . . . . . . . . . . . . .  820,317 I Fruit cutting. pitting, and spreading device, 
you might come out more correctly. If Rood's Car fender especially adapted for street rail- A. M. StrlpUll . . . . . . . . .. ... . .......... 820,1�O 

Special Written Informa�ion on matters of personal "Modern Chromatics" is accessible to you you ways, M. S. Aisbitt . . . . . . . . . . . . . . . . . . 819,967 1 Fuel and making same, artifiCial, S. J. 
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terest cannot be expected) I will find in Chapter VI., page 164, the �tate- Car fender, street, A. L. Mazzanovich . . . .  820,005 Hon . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  820,196 

Car, railway freight, Meissner & yost. ... 820,058 (f'uel, apparatus for the combustion of pul-
Scientific American Supplements referred to may be ment that green and purple are complemen- Car, railway freight, W. R. Mulock • . . . . .  820,240 verulent, A. Moore . .. . . . . . . . . . . . . . . .  820,235 

had at the office. Price 10 cents each. taries. BIue is the complementary of yellow, Car roof, O. Link . . . . . . . . • . . . . . . . . . . . . • . .  820,362 Fue� utilization of pulverulent, A. Moore. 820,236 
Books referred to promptly supplied o n  receipt of Car seat, W. H. Heulings, Jr . . . . . . . . . . . .  819,757 Funnel, P. Epperson . . . . . • . . . . . • . . . . . . . . . .  820,353 

price. and not purpJe, as you give it. The triangle is Car sliding doors, guide bracket for freight, Furnace, F. W. Burger . . . . . . • . . . . . . . . . . .  819,849 

Minerals sent for examination shou.ld be distinctly then as follows: C 
C. �. fIale . . . . . . . . . . . • . . . . . . . . . . . . . .  819,754 Furnaces, distributer for blast, A. B. Neu-

marked or labeled. C
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(9976) A. x. says: 1. Our text in 
physcs says that a body in a vacuum on top 
of a mountain is lighter than it is in the 
morning. What is your opinion? A. This letter 
claims to come from a high school-from a 
scholar, we a�sume. It is written with a lead 
pencil, which n� person should use in writing 
a letter, unless to a very intimate friend. 
There are errors in grammar. Even the word 
physics is misspelled. We have printed it as 
it is, with the hope that boys who read it may 
be stirred up to do better by seeing the mis
takes of others. 1. There seems to be no 
sense in this question. What connection the 
"morning" has with the top of a ('mountain" 
we are not able to see. A body weighs more 
on the top of a mountain than it does at the 
sea level at any time, since it is farther from 
the center of the earth on the mountain top. 
2. Also in regard to this problem: They say 
that we receive more heat when the sun's rays 

R ar ureter, . A. Burch . . . • . . . • . . . • . . . .  820,036 urmture, 0 mg, . . An erson . • . . . .  819,969 
Carriage curtain, C. W. Schreiter . . . • . . . • 820,264 Furniture sections, connection for, A. Mc-

B 

Cask, barrel, drum, and the like, A. Kenzie . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  819,913 
Mauser . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . 820,228 Gage. See Skirt gage. 

Cask, metal, A. Holle • . • • . . • • . . . • . . . . . . . .  &20,306 Game apparatus, Novem & Sandberg . • . . . • 820,310 
Cement block machine, J. J. Cox • • . . . . . . .  820,098 Game board, A. G. Gedney . • . . . • . . . . . . . .  820,356 
Chain, C. W. Levalley • • . • . • . . • . . . . . . . . .  820,219 Game or amusement device, P. W. Nelson. 819,915 
Chair. See Stair chair. Game table, S. C. Roberts . . • . . . . . . . . • . . . .  820,367 
Cheese cutter, J. Halliday . . . . . . . . . . . . . . . 820,302 Garment fastener, J. A. Knowlton . . . . . . . .  819,767 
Chimney, L. Sepulchre . . . . . . . . . . . . . . . . . . . 819,938 Garter, J. H. Beatty . . . . . . . . . . . .. . . . . . .. 820,380 
Chuck, Schmid & Macomber . . . . . . • . . • . . .  820,263 Gas cleaning machine, C. O. Nordensson .. 820,247 
Chuck, drill, S. A. Eiermann . . . • .  ; ...... 819,744 Gas exhauster, J. T. Wilkin . . • • • • • • . • . . . .  819,830 
Churn, Garner & Henley . . . . . . .  � . . . . . • . • .  820,297 Gas generator, acetylene, M. D. Compton . . 819,980 
Churning machine, F. F. Russell • . . . . . • . . .  820,135 Gas generator and mixer, Crawford & Sin� 
Cigar marker, A. Gruenberg . . . . . . . . . . . . 820,044 clair . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 819,731 
Cigar tip cutter, L. E. Garrigus . . . . . . . . . • 819,875 Gases, process and apparatus for separating G 

(9978) 
Cigarette machine, W. T. Coalter . . . . . . . . . . 819,730 mixed, C. Clamond . . . . . . . . . . . . . .. . ... .  820,283 

G. L. asks: I would like to cCl
lam!?, A. O. Jones . . . . . . . . . . . . . . . . . . . . . .  819,887 G

G
asolene motor, L. Petterson • • . • • • • • . • . •  82°'
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eallIng device, E. B. Colwell . . . . . . . . . .  819,853 ate, J. S. Johnson . . . .. . ............. . .  820, 01 
know if earthworms are a benefit or an in
jury to plants. A. Earthworms are mainly 
beneficial to plants by plowing up the soil, 
letting air into the roots of plants, and bring
ing the lower soil up to the surface. They 
also injure young plants by uprooting them, 
or drawing them into their holes. Darwin's 
book Upon earthworms, which we furnish for 
$1.50, covers a fine investigation into the use
ful work of this c reature upon the soil. 

Cleaning implement, receptacle, P. II. Tall. Gate, J. T. Reese . . . • . . . • • . • • • • • • • • • • • • • •  820,256 
man .................................. 820,269 I Gearing, H. Baerbalck .. .. . . ... .  ; ......... 820,377 

Cleansing apparatus, pneumatic, A. E. Moor- Glass, apparatus for the manufacture of 
head . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 820007 sheet, W. B. Keighley . . . . . . . . . . . . . . . . 820,205 

Clock, calendar, E. Terrell . . . . . . . . • • . • . .  819;950 Glass assembled, clamp for holding plates of, 
Clock or watch wheel, A. Bannatyne . . . . . .  819,708 H.· Mahn . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  820,225 
Clothes line pin, Bryan & Sadler . . . . . . . . .  820,177 Glass pot furnace and pot and making the 
Clutch, friction, T. J. Kehoe . . . . . . . . . . . . . .  819 890 same, W. T. Nicholls . . . . . . . . . . . . . . . .  1<20,124 
Coat, hat, and umbrella lock, R. H. Heber� 

, 
Glazier's point, R. J. Henderson . . . . . . . . . . 820,192 

ling . . . . .. . . ... . . .. . . . . . . . . . . . .. . . . . . . 820,191 Glazier's tool, B. A. Brown . . . . . . . . . . . .  820,092 
Cock, bib, J. A. Stevenson . . • • . . . . . . . . . . . . . .  819,944 Glove or mitt, base ball, R. F. Le Mat. • .  820,120 
Coke drawing, quenching, and conveying Golf club, C. E. R. Martin . . . . . . • . . . . . . .  819,900 

plant, H. E. Mann . . . . . • . . . . . . . . . . . . . .  819,899 Grading and excavating machine, S. H. 
Color lake and making same, Violet, Kirch- .Bloomer . . . . . . . . . . . . . . . . • • . . • • . . . . . . . .  819,843 

hoff & Kerkovius . . . . . . . . . . . . ... . . . . . 820.0fi2 GraIn separator, Slutz & Lee • • • • • • . . . • • •  820,265 
Column and column cap, J. J. Tresidder . ... 820,155 Grate bar, R. C. Monteagle .. . . . . . . . . . . . . 820,060 

INDEX OF 
Concrete block making machIne, U Rice . . . . 820,129 Gravity lock for sllding doors, L. A. Turner 820,271 

INVENTIONS Concrete cistern molding form J. H. Wiest 820 160 Greenhouse, C. Icke� • • • • . . . . . . . • . . • • • • . . 820,198 
Concrete mold, Foster & Jon�s . . . . .. . . . . . 820'188 Grinding machine, H. A. Higbee . . . . . . . .  820,193 
Condenser, W. W. Massie . . . . . . . . . . . . . . . . 820:�6� Grip, J. Dunbar . . . . . .. . . . . . . . . . . .. . . . . . . .  820,292 

For which Letters Patent of the 
Conden�er, jet, L. von Tresckow . . . . . . . . . .  820,325 Gu�, torpedo, E. L. Zalin�kl . . • • • • • • . • • •  819,834 
ConfectIOnery coating machine, W. H. HaIr fastener, Rogers & DIttmer • . . . • • . . .  819,921 

United States were Issued 

for the Week Ending 

May 8, 1906. 

Weeks . . . . . . . . . . . . . . • •• . . . . . . . . . . . . . . .  820,030 Hammock sUspension support, F. E. 
Conveyer, L. O. Miller . . . . .. . . . ... .... . .  81n.n08 Schmidt .. ......... ................. . . 

Copy holder, stenographer's, A. B. Reid 
. . .  820,066' Hammock swi��ing device, W. A. Kress .. 

Corer, apple, C. F. Roberts . . . . . . . . . . . . . . . 820,015 Harrow, A. Ii nedmann • • . . . . . . . . . . . . . . . . . 
Cork extractor, W. II. Smith . . . . . .. . . .. . 820,022 Harrow, N. C. Allen .................... . 

Corks, attaching extractors to W R Harvester, self-binding, A. N. WIens ..... . 
Slmith . . . . . . . . . . . . . . . . . . . • . .  ' • • . .  : . . • . .  820,072 Harvesters, grain divider attachment for, 

Corn elevator, A. Otto, Jr. . . . . . . . • • . . . . . . • 821),249 C. A. A. Rand . . . . . . . . • • • . . . . . . . . . . .  
Corn husking machine, O. Allen . . . . . . . . . .  820,329 Hay and straw pu�ler, S. Ray • . . . . . . . . . . .  

AND B A C H B BAR I N.O T HAT D A T B Cotton gin, P. F. King . . . . . . . . . . . . . . . . . . 819,893 Heater, A. v?n ChIgor .: . . . . . . . . . . . . . . . .  . .  

. Counting device, W. & W. Hucks, Jr . . . . .  820,197 Heating deVIce, collapSIble, J. G. New

819,932 
820,212 
819,748 
820,279 
820,276 

819,797 
819,798 
820,096 

are vertical than when horizontal. In the [See note at end of list about copies of these patents.] 
Crate, folding, O. L. Anderson . . . . . . . • . • . .  819,837 comb • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crate, folding, G. F. Green . . . . . . . . . . .. . . .  820,300 Heating furnace, D. � Richardson ........ . 

Crib or bed, T. J. Hume ... . . . . . . . . . . . . . . .  819,886 Heating system, F. �hurtlefl' ............. . 

819,916 S2n,1:to R20.:l2() 
820,108 diagram above I represent the earth and the 

a tmosphere. They say that we receive only 
one-third of the heat. Now there is nearly the 
same relation in the two distances. What is 
the cause? A. We receive much more heat at 
noon, when the sun is highest and the rays 
more nearly vertical, than at sunset, when the 
rays are horizontal. E-very one who observes 
knows this fact without studying a book. 
Your diagram does not show the true propor
tion of the earth and the atmosphere. The 
ea rth is nearly 8,000 miles in diameter, and 
the air is perhaps 300-from 150 to 300-
miles high. The fact is that the sun's rays 
a t setting pass through 35.5 times as much 
air as when the sun js in the zenith. This is 

Acetylene generator, A. L. Eastman . • . . . . .  820,103 
Adhesives to paper, etc., machine for ap-

plying, J. G. Beattie . . . . . . . . . . . . . . . . .  820,086 
Agricultural implements, riding attachment 

for, N. H. Bloom . . . . . . . . . . . ... . . . . . .  819,973 
Air brakes, emergency cut�out cock for, 

F. H. Dukesmith ' ................... 820,291 
Air compressor, W. Reavell • . . . . . . . . • . .  819,924 Amalgamator, Gard & Lynn . . . . . . . . . . . • 820,189 
Ammonia from gas, recovering, E. J. Duff . . 820,039 
Amusement apparatus, }1-'. J. Johnston . . . . . •  820,118 
Amusement apparatus, C. D. Bunnell . . . •  820,346 
Animal release mechanism, J. A. Taylor . .  820,270 
Animal trap, P. Armstrong . . . . . . . . . . . . . .  819,838 
Ash receptacle, pocket, L. D. Richardson . . 820,067 
Auger, post hole, J. M. Derryberry . . . . . . . .  819,739 
Automatic gate and door, R. R. Williams . . 819,831 
Automatic press, H. A. Herr . .. . . . . . . . . . 819,996 
Automobile, C. W. Duer . . . . . . . . . . . . . . . .  820,102 
Awning, F. A. Learned . . . . ... . ..... ..... 820,214 
Awning, C. W. Russell . . .. . . . .. . . . . . . . .  820,261 
Axle, safety car truck, B. S. Bowman . . . .  820,175 
Axle, vehicle, M. W. Heyenga . . . . . . . . . .  820,112 
Axles and bodies, mechanism for connecting 

vehicle, J. F. Byers . . . . . . . . . . . . . . . .  820,179 
Bagging and weighing machine, Sawyer & 

Fulford . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 819,930 
Bale tie machine, A. E. Rhoades . . . . . . . . . .  819,925 

Crushing machine, C. G. Buchanan .. .. . . . .  819,976 Hoof pad for horseshoes, B. P. Gray ..... . 

Cultivator, S. L. Allen . . . . . . . . . . . . . . . . . . . 819,836 Hook and eyelet setting machine, H. C. 
Cultivator, combined riding and walking Pomeroy . . . ... . . . . .. ... . . . . ... . . . ... . .  819,921 

W. S. Grabam ......... . ... ......... : 820,043 Horse detacher, O. von Beglerbeg ... ..... 819,712 
Culvert construction, H. Besser . . . . . .. . .... 820,342 Horses from vehicles, means for freeing, 
Cupola, W. S. Anderson . . . . . . . . . . . . . . . . . 1<20,167 D. Boldog .......................... . . 

Cupola, J. H. Koons . . . . . . . . . . . . . ... . ... . . 820,210 Horseshoe, B. & A. Messinger • • • • • . . . • . . • 
Currycomb, K. T. Neste . . . . . . . . . . • • . . . • . .  819,790 Hose nozzle, C .  S. Alderman . . . • • . . • • . . .  
Curtain fixture, R. M. Riggs . . . . . . . . . . . . . 820.1Jll Hub, wheel, O. Lundin .................. . .  
Curtain pole ring, C. Remhof . . . . • • . . . . • . .  820,2'57 Ice cream cabinet, C. Nelson . • • • • • . • • • .  " . 
Cut all', rain water, L. B. Trigg . . . . . . . . . .  819,823 Incubator, J. M. Sontag ................ . . 
Cyanid tank gate, J. Ike . . . . . . . . . . . . . . . . . .  820,116 Initiation apparatus, J. M .  Seibert ..... . 
Cycle pedal plate, A. W. Chesterman . . . . . .  820,095 Insecticide trap, E. S. Bedford ......... . 

820,381 
820,232 
820,328 
819,898 
819,789 
820,323 
819,814 
820,341 

Dam, IrrigatIon, A. W. Applegate . . . . . . . . . . 820,332 Internal combustion engine, D. M. Living-
Dental furnace, electric, D. G. Steinecke .. 820,025 ston . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . .  820,222 
Dental vulcanizer, V. A. Gudex .......... 820,045 Ironing board support, C. Shafer . . .. . . . . 820.262 
Desk and seat and other furniture, �chool, Ironing table, B. S. Cross .. . ... . . .. .. . . 820,284 

A. L. & G. II. Bancroft .. . . . . . . . . . . . .  820,336 Journal box and dust guard, J. S. Patten. 820,009 
Desk shelf, swinging, C. Keck . . . . . . . . . . .  820,050 Keg, sheet metal, A. T. Kruse • . . . . . . . • • .  819,768 
Die stock, F. B. Downs . . . . . . . . . . . . . . . • . •  819,868 Key. See Piano key. 
Dispensing device for receptacles, A. J. Key fastener, L. A. Foster . . . . . . . . . . . . . . . . 820,293 

Mottlau ................ " " • . . . . . . • • • •  820,062 Kneading and a9rating roller, dough, W. 
Dividers, H. Dundas . . . . . . . . . . . . . . . . . . . . . 820,352, Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,772 
Dock, floating, J. H. Hansson . . . . . . . . . . . • .  820,109 I! Knotter, Thompson & Pinkham . • . . . . . . . .  819,954 
Door check, H. Ernst . . . . . . . . . . . . . . . . . . • • 819,870 Lacework holder, A. Proctor, reissue..... 12,479 
Door hanger, T. C. Prouty .. . . . . . . . . . . . . 819,796 LaCing, Haws & Hill . . . . . . . . . . . . .. . . . . . .  819,993 
Door securer, E. J. Seyler . . . . . . . .. . . . . . . . .  820,019 Lacing for wearing apparel, M. Meyer . . . . 819,907 
Dough mixing machine, J. A. Reams . . . .  819,799 Lacing tip, F. B. Stirckler • . . . . . . . . . . . . • 819,946 
Draft gear, II. C. Priebe . . . . . . . . . . . . . . . . .  820,012 Ladder, J. I. Thompson . . . . . . . . . . . . . . . . . .. �19,951 

not, as you say, nearly the same relation in 
the two distances. You may find interest in 
reading about this matter on pages 21 to 30 
of Waldo's "Elementary Meteorology," which 
we can send for $1.75. It should be in your 
high school library. 3. In this part of the 
State this year many threshing machines have 
blown up .and been destroyed by fire. Some 
attribute tiIis to what is called smut in the 

Ball rolling machine, A. r.l\ Saunders, 
820,139, 

Band stripping machine, hydraulic, W. 
Draft gear for locomotives and railway cars, Ladder, compound scaling, W. F. Sampson. 819,929 

820,140 Westlake & Thomas . . . . . . . . . . . . . . . . .  820,375 Ladder, step, Shoecraft & Allard . . • • . . . • . •  820,�70 
Drawing frames, sliver evening device for, Lamp, alcohol, G. T. �utterley • . . . . • . . . .  820,151 

wheat. Some say that the felts generate elec
tricity and make a spark, which causes it to 
ignite. It makes a very violent explosion, and 
the fire seems to spread as though there was a 
gas present. If you so desire, I can send you 
some of the smut. A. We have no theory to 
offer for more frequent fires this year than 
in any other year in threshing machiues. Dust 
is al ways easily set on fire and burns very 
rapidly, as rapidly as a gas. Perhaps the dust 
of the smut is the cause. The writer was well 
acquainted with wheat smut, having known it 
when a boy in threshing by hand. 

(9977) S. G. M. writes: In Notes and 
Queries of Sept. 2, 1905, (9 748), it is stated 
that green Is the complementary color of purple 
or violet. I doubt it for this reason: The 
prism is composed of primary, secondary, and 
tertiary colors (SUbdivisions of the latter are 
mere tones). If you establish a triangle you 
have red, blue, and yellow as "primary" colors. 
Now to obtain the secondary or "complemen· 
tary" colors, you draw an inner triangle to 
the first, thus; 

R 

B 

Evans . . . . . . . . . . . . . . . . . . . • . . • • . . . . . . . •  819,871 
Basket, H. J. Gerner . . . . . . . . . . . . . . . . . . . . . 820,107 
Battery. See Dry battery. 
Battery plate, O. H. F'ay ................. 820,040 
Bearing cone, ball, C. Glover • • . . • • . . . • • •  819,753 
Bearing, truck side, Bauer & Susemihl. • • •  820,172 
Bed bottom, spring, C. D. Brouyette . • . • . •  820,091 
Bed spring, E. B. Preston . . . . . . . . . . . . . • •  820,011 
Bedclothes holder, J. T. Cowles . . . . . . . . . .  819,857 

��Hs,
or 

d�:��' F�;v�cdJ�sg�g
Br
th�COte�:i�'�';1: 819,975 

traveling conveying, W. M. Barnes . • . .  819,710 
Bicycles, etc., driving mechanism for, J. 

S. Copeland . . . . • . . . . . . . . . . . . . . • • . . . . • 820,038 
Binder, loose leaf, A. Opalla • . . . . . . . . . . • . •  820,248 
Binder, temporary, C. Keck . . . • . • . • . • . • .  820,049 Boat metallic, Mullins & Hare . . .. . .. .. . 819,784 
Boat�, automatic safety depth regulating 

valve for submarine or submergible, 
Spear & Bailey . . . . ... . . .. . .... . ... . . 820,372 

Body bolster, S. M. Curwen . .. . . . . . . . . . . .  819,736 
Book, copy, J. W. C. Gilman • . . . . . . . . . . .  819,877 
Book holder, E. J. Myers . . . • . . . • . . . . . . . •  819,910 
Book support, E. W. Barker . . . . .. . . . . . . .  820,170 
Boring bar, S. & F. P. Dyer .. . . .. . . . . . .  819,743 
Bottle, L. A. Calhoun • . . . . . . . . . . . . . . . . • 820,093 
Bottle closing device, A. C. Witzel. . . . . . 820,032 
Bottle heater, II. II. Waugh . . . . . . . . . . . .  

820,029 
Bottle indicator, W. H. Bixler . .  � . • . . .  " 819,972 
Bottle indicator, F. A. Frkovic . . . . . . . . . . . •  820,106 
Bottle, non-refillable, S. C. Kindig . . . . . . . .  819,892 
Bottle, non-refillable, J. De Haven .. . ... . . 820,100 
Bottle stopper fastener, J. A. Astarita . . .. 820, 083 
Bowl, casing, W. II. Kesselman . . . . . . .. . . . 820,206 
Box covering machine, J. Alger . . . . . . .. .. 820,166 
Box hinging machine, W. McMurray . . . . . . .. 820,244 
Brake shoe, Hornsby & Weston . .... . .. ... . 820,115 
Brick molding and pressing machine, H. G. 

Morris . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  819,781 
BriC1:ct��1n:.rvpc�� g�o�J .����. ���. ����: 820.298 
Briqueting machine, C. Demetrak . . . . . . . . .  820,288 
Brush, J. Schreiner . . . . . . . . . . . . . . . . . . . . . .  819,934 
Brush, H. W. Gowen . . . . . . . . . . . . . . . . . . . . 820,299 
Brush cleaner, paint and varnish, Alley & 

Sousa . . .. . . . . .. . . . .. . . .. .. . .. . .. . .. .. 820,081 
BrUSh, hair, C. R. Uhlmann . . . . . . . . . . . . .  819,960 
Buckle, II. D. & C. F. Jacobson . .. . . . . . . . 820,307 
Buffing roll, J. Busfield . . ... . . . . . . . . . . . . . .. 819,722 
Bundle of flexible material, self-secured, J. �'. Craft . .. ...... . .. . ............ .... . 
Bundling press, T. C. Dexter . . .... .. .. .. . 

and by mixing the t 
. .  't d Bundling press, Dexter & Cardell ........ . wo prImarIes OppOSI e l'e I Bundling press, T. C. Dexter . . . • . .  819,983, 

opposite blue you have Bung attachment, safety, O. F. Skinner • •• 

819,858 
819,740 
819,741 
819,984 
820,371 you obtain green, 

Westcott & Potter, reissue . . . • . . . . . . . • 12,478 Lamp burner, oil, J. Sharples . . . . .. � . .. , 820,068 
Drill. See Pneumatic drill. Lamp, electric incandescent, W. J. Phelps. 819,793 
Drill, F. Caudle . . . . . . • . . . . . . . . . . . . • . . . . . .  819,978 Lamp, Incandescent electric, C. Schubel . . . .  819,935 
Drilling machine, J. E. Conch . . . . . . . . . . . .  819,855 Lamp, incandescent spirit, Liedke & Raben-
Drilling tool jar, E. L. Cleveland . . . . . . . . .  820,180 horst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 820,002 
Drug mixer, M. J. Jones . • . . . . . . . . . . . . . . .  819,999 Land roller, R. S. Buch . . . .... . . . . . . . . . . . 819,721 
Drum mill, R. Beneke . . . . . . . . . . . . . . . . . . . . 820,087 Lantern holder, Roberts & Mathews . . . . . •  819,805 
Drum, tumbling, W. R. Smith . . . . . . . . . . . . 820,021 Lasts, jack pin for hinged, W. B. Arnold . . . 819,970 
Dry battery, C. J. Hirlimann . . . . . . . . . . . •  820,047 Latch and lock, door, G. A. Lindstrom . . . •  820,056 
Dye and making same, anthracene, Bally Lathing system, E. Nidds . . . . . . . •  � • . . . . . .  82(),246 

& Isler . . . . . . . . . . . . . . . . . . . . . . . . . • . . • •  820,379 Leather, composition of matter for soften-
Educational appliance, P. R. Bullard . . . . . .  819,847 ing and bleaching sale, W. F. Morang. 820,121 
Elgg boiler, time, F. F. Anderson . . • . . . . . . .  820,(}34 J Leather cutting machine, J. Smith . . . . .  " 820,148 
Electric apparatus, vapor, W. R. Burrows. 820,348 1 Leather, method of and apparatus for shred-
Electric circuit changer or switch, auto- ding, O. M. Cutler . . . . . . . . . . . • . . . . . .  8111,863 

matic, F. T. Kitt . . . . . . . . . . . . . . . . . . . . . 820,119 Leather shredder, O. M. Cutler . . ... . . . . . . . i19,862 
Electric circuit timing mechanism, A. R. L. Leg, artificial, J. T. Apgar . . • • . . • • . . . • . . . • 820,082 

Wille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,078 Lens mounting. V. Bertolini . . . . . . . . . . . . . 820,174 
Electric machines or motors, regulation or Level, J. A. Traut . . . . . . . . . . . . . . . . . . . . . . •  820,028 

control of dynamo, C. P. E. Schneider. 819,933 Leveling instrument, R S. Williams . • . • .  819,965 
Electric motor and generator, J. F. Beck. 819,971 Lifting jack, N. Weiler . . . . . . . . . . . . . . . . . .  819,825 
Electric generator, J. C. Slaughter . . . • . . . .  819,815 Lighter bar stand, M. R. Rust • • . . . . . • . . .  820,137 
Electric switch, A. A. Tirrill . . . . . . . . . . . . . 819,821 Liquid fuel furnace, portable, Meyer & 
Electric switch, push button, W. C. Tregon� Chevalier . . . . . . . . . . . . . . . .. . . .. . . . . . . . .  819,906 

ing, reissue . . . . . . . . . . . . . . . . . . . . . . . • . .  12,480 Locomotive, F. O. Whealon . . . ... . . . . . . .  819,828 
Electric switch, snap, A. A. Tirrill .. . . .. . .  819,822 Locomotive exhaust, F. Robinson • • . . . . . .  819,806 
Electric wire conduit elbow, Sibley & Lutz. 820,322 Loom shuttle binder holding device, B. F. 
Electrical distribution system, B. G. McGuiness . . • . . . . . . . . . . • . • . • . . • • . • • • • •  819,912 

Lamme . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  819,770 Loom shuttle box motion, E. R Ryon . . . . • 820,018 
Electrical distribution system, J. L. Wood- Loom warp tensioning means, W. F. Draper 819,742 

bridge . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 819,832 Lunch cabinet table, T. T. Chamberlain . . .  819,851 
Electricity meter for alternating currents, Marble shooter, V. Keller • . . . . • • . . • • • . • . •  819,891 

H. Aron . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . .  820,333 Marine boiler, B. Heftye . . . . . . . . . . • • • . . •  819,994 
Electromagnetic waves or the like, detector Mass mixing machine, E. L. Richards . . • . •• 819,800 

for, R. H. Rendnbl .... .. . . .. . . . . . . . .  820,258 Match box, F. B. Watson . . . . . . . . . . . . . . . • 819,964 
Elevator, B. E. Kingsley • . . . . . . . . . . . . . . .  820,208 Matrix trimming and similar machine, L. B. 
Engine, E. C. Meyer .... .... .............. 819,905 Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,842 
Engine cylinder cooling device, L. D. Zent . .  820,278 Mattress, F. Maussner . . . . . . . . . . . . .. . . . . . .  819,903 
Enlargements, making half-tone, V. Lamb. 820,053 Mattress tuftiIW machin�. R. R. Thompson 819,952 
Excavating and ditching machine, J. K. Mattress tuftmg machme, Th()J])pson &, 

Sweeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,152 Pinkham . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  819,955 
Excavating cutter, J. B. Cantwell . . . . . . . . 819,723 Mattress tufting machines, knotter for, R. 
Excavator, J. H. W. Libbe . . . . .. . . . . .. . . 820,055 R. Thompson . . . . . . . . . . . . . .. . . . . . . . . . . .  819,953 
Exchange selector, automatic, C. D. Enochs 820,187 Mea�ur�ment indicator, .G. L. Ha�sen . . . . . . 820,303 
Exercising device, physical, I. O. Russell . .  �O.017 Measunng Rnd computmg machme, rope, 
Exploder repeating R. D. Simpson . . . . .. 820,070, E. F. Hug . . . . . . . . . . . . . . . . . . . . . . . . .. . .  819,758 
Extensio� and other' table, R. L. Richardson 8H�,802: Measnring instrument, electrical, T. Abt� 
Fabric folding machine, woven, M. A. Gutte 819,991 j meyer . . . . . . . . . . . . . . . . . . . . . • . • . .  · · · · · ·  819.706 
Fecal analyzer, ,r. A. MacMillan .. .. . . . . . . . 1<20.004 i Medicated pencil, C. S. Maschal . . . . . . . . . .. 819,901 
Feed box. metallic, H. M. Thayer . . . . . . . . •  820,075 / Merry-go·round, J. B. Barnett. ... : ....... 820.3�2 
Feeding device for oranges and other arti- Metal seat, pressed, R. T. J . l\1artm ..... 820.221 

cles M II. Ballard . . . . . . . . . .. . . .. . . .  820,378 Metallic fabric, G. II. Bedient. . . . . . . . . . .. R1(},711 
Feeding' me'chanism for oranges and other M�tallic post, L. C. Sharp . . ... . . . . . .. . . . . .  820.319 

articlps, M. H. Ballard . . . . . . . . . . . . . .  820,084 MIlk nrodnct. mpans for makIng a, C. M. 
Fence post, J .  B. Cleven .... . . .. . . .. . . . . . . 819,729 Taylor, Jr. . .  ......................... 819.819 
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"St " F_ and Milling cutters; magazine holder for, H. H. 
ar Power Vaughan . .. . . . ... . ... . ... .. ... . . .. . ... 819,961 Screw cutting Mine gate, N. K. Bowman ................ 820,090 
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tic Lathes Mixing device, S. E. Powell . . • • . • • • • • • •  820,254 

Mold, O. M. Ries . . . .. . . . . . . . . . . .. . . . . . .  820,014 
Mold ramming machine, J. Poulson • • . • • . 820,253 

FOR FINE, ACCuoATE WORK 
Mold top, W, R Lucas . . . .  --...... --.... 820,224 

" Molding apparatus, A. M, & M, J. Hewlett 819,883 Send. for Catalogue B. 
�ENECA FALLS MPG. CO. 

695 IVater Street, Seneca Falls, N. Y., U. B.A. 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES, BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEB"STIAN LATHE CO .. 120 Culvert St., Cincinnati. O. 

�\��'"'! �1r��M ®G-J©�t4.@ 
TOledo Ohio,USA n 125 Vulcan Place 

7Je VUlcan Iron worKS co. 

Mop head and implement clamp, S. C. 
Lawlor .. ... . . .. . . . .. .. . . . .. .... .. ... . 

Mop head and wringer, combined, J. S. 
Shobe , . . . . . . . . . . . . . . . . . . . . .. .. . .. .. ... 820,145 

Mop wringing machin�, D. F. Myers . • • • .  820,309 
Mortar spreading machine, C. W. Fertick. 820,042 
Motor control system, H. R. Stuart . . . . • • 819,816 
'l\1otor control system, electric, A. H. Daus 819,738 
Musical apparatus, mechanical, J. H. Dick-'· 

inson . . • •  " . .  " . . . .  " . .  , . . • . . . . .  , .... , 819,985 
Musical instrument, P. Wuest, Jr. . ..... 820,079 
Musical instrument, mechanical, P. Wuest, 

Jr, . . . .  , , . , , , .. , ... , , ... , , ... , ........ 820,080 
Musical instrument support, E. S. V'otey . • . .  819,962 
Nut, lock, W, C, Matteson . . . . . . . . . . . . . . . . 819,902 
Nut lock, J, Strack .. " ................ 819,947 
Nut lock, J, E- Taylor . . . . .  _ _  . . . . . . ... . . . 820,324 
Nuts, manufacture of, O. Briede . . . . . . . . . . 819,844 
Oar, L. E- Noble . . . .  _ _  . .  _ _  . . . . . . . .. . . . . . . 819,792 
Oil engine, J. W, Cross _ _  . . . .. . .......... 820,285 
Oil press mat. R. F. Werk . . . . . . . . .. ..... 820,275 
Optical instrument, Swasey & Fecker • • • • •  819,948 
Ore roaster, J, W, Boileau . . . . . . . . . .. ... .. 820,088 
Ore roasting furnace, 1. Sanfilippo • • • • • • • •  820,138 
Ore slimer, I. F. Monell . . . . . . . •  • • • • • • • • 820,234 
Oscillaphone. W. W, Massie . . . • • • • • . • . •  819,779 
Outlet or j unction box, Sibley & Lutz . . . . 820,321 

I Packages, tool for fastening self-secured, 
J, F. Craft " _ _  . . . .  , ,  . . . . . .  _ _  ........ 819,859 

Packer, G. A, Spang . . . . . . . . " .. " ...... 820,149 
Pad, See Hoof pad. 

. Panel switch and cut out, J, R Trumbull.. 820,076 

I Paper bag making machine, T. P. Smith . . 820,071 -----------------------, Paper clip, A. G. Bowen . .... .. . . " . • . . .  819,717 ::h�� I �:g:� ��rt'in� ' �ac���:n'A: .. B;�d��b���:.6.6: :l�:m , 
Paper rack, C, K Gilbert • • • . . . • • . . • . • • • •  819,989 

� Pen, fountain, F. C. Brown • • • • . . • • . . • • . • •  819,719 

, .. • Pen rack, D, CRmpbelJ . .  " . . .  , . •  " . " " • • •  820.094 
Pendulum beat adjuster, E- W. Sartor . • . .  819,809 

Manufactory Established 1761. Phonograph horn, p, Weber " " " " " " 820,158 
Lead.Colored & I"Hate l'encils. Rubber Bands. Phonograph horn support, extensible, J, K, 
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grsl... WU1aest
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r Ziegenhorn . . . . .  , . • .  , .. ', ... , .... ,',.,' 819,966 .l(, Phonograph repeating attachment, E. L. 

Send for descriptive Oircu!ar S. Aiken . . .  , ... , . " .. , .. , ........... , .. , 820,165 
44-bO East 23d Street, New York, N. Y. Piano key, J, Doyle .. "" .. " ........... 820,289 

(h'und Prize. lIighest Award, St. Louis, 1904. Pig iron breaking apparatus, C. L. Taylor. 819,818 
Pile fabric, woven, W. V. Lowe ....... ... . 820,003 
Piling, metal. J. J, Harold . .  , . . . . • . . . • • • . •  820,304 
Pipe sections, guide for joining, H. W. 

The "ASTER" is th,e �t Freneh PiPe
Pr��!��ing' '���h'i��:' ii��k' &' B'e'r�'h'�i�: �g:�i� motor on the market for bghtmg houses, Pipe wrench, E. M. Porter • • . . • • • • • • • • • • • • 819,795 

hotels, etc. Small, �ompact, sil!lple an� I Plane, A. O. Jones • • • . . . . . . . • • • • • • • • • • • •  819,888 
safe to operate. l\lot;ve power aJcohol, 011 Plane, J. D. Leffel • • • • • • • • • • • • • • • • • • • • • •  820,215 
I)r gas. 2 and 4 cylmders. Great po�er Planing machine, C. H. Amidon.. • • • • • • • • 820,330 
for small engines. Easy runningG WrIte Planter and marker, automatic check row 
for illustrated Price List. corn, E. Hermon . • . . , . • • . . . . . . . • . • • • • •  820,305 

AS T ER e 0 M PAN V Plate, pan, or pot lifter, W. L, Schafer • • • •  820.141 

1591 NEW YORK \!lIT" Plow. W, G, Danielson . . . . • . . • . • • • • • • • • • .  819,737 
Broadway " Plow, J, Q. A, Johnston . . . .  " ............ 820,202 

·Plow attachment. F. Smith ........... _ ... 820,147 

PATENTS 
Our Hand Book on Patent ... Trade-Marks, 

etc., sent f�ee, Patents procured through I 
Munn & Co. receive free notice in the I SCIENTIFIC AMERICAN ' 
MUNN & CO., 361 Broadway, N. y.' 
BRANCH OFFICE: 625 F St.,Washington, D.C. 

------'------

Plow beam, R- T. Huggins • • • • • • • • • • • .• • • 819,997 
Plow, disk, M. Lundin . . . . . . . . . . . ..... . . .. 820,057 
Plow, disk breaking, P. McFerson . . . • . • . • • •  820,242 
Plow harrow attachment, J. L. Crisler, 

819,733, 
Plow pOint, J. L. BrinlY ... ........... .. 
Pneumatic drill, H. Brousseau • • •  1 • • • • •  • • •  

Pole tip, T. Rowe . . • . . . . . . . . . . . . . . . . • • • • •  

Post driving machine, L. H. Ketcham • • • •  

Post hole digger, O. K. Neste ........... . 
Powder for dusting patterns, F. Damhorst, 

et al """ . . . . . . .  " " , ,,. , , , . . . . .. . . .  
Power transmission, Morrice & Grim • . . . • •  
Precious metals, recovering, J. A. Just . • . .  

Press feeder, W. E. Tate • • • • • • • • • • • . • • • •  
Printing. J, F. Bell ",,,.,,,, .. ,, .. ,, .... 
Printing and auditing machine, ticket, F. 

J, Wills . .  , . .  ". _ _  . .  _ _  "" . . . . . . . .  " . . 
; Printing machine, W. Scott . . . . . . . . . . • . . • • •  
: Printing machine, envelop, M. P. Kenna • • '* 
Printing press, P. M. Randall, Jr . . . • • • • •  

Printing press, two revolution cylinder, B. 

819,861 
820,035 
820,345 
819,807 
819,764 
819,791 

820,099 
820.122 
820,0 00 
819.949 
819,841 

820,277 
819,813 
819,763 
819,923 

F, Berry . . . .  _ _  .. _ _  " _ _  . . .  " .. " ...... 819,716 

coherer Printing roller wrapping paper, machine for, 
.' Wlrmg, ConuectIOns, lllstrU( tiOllS diaO'rams, etc. WiJi H. B�rnard • . • • . . . .  : • . . . • • • • . • • • • • • • •  819,709 

up to a lfllie. Price $13.50. Agent!> wanted. '"'New Catalog of Pulley, gUIde, A. B. Ferdmand • • • • • • • • . • • •  819,874 
European and Awer. E lec. Novelties. I Pulp wood ,chips, apparatus for assorting, 
}.LEO'l'UOHIPOR'l'INGOO., 87War ... nSt., New York, N, M, Jones ... ", ....... " ........... 819,889 
__________ _ __ _____ I Pump for wellS, A, N, Ellis . . . . . . ... . ... . 819.986 

Low Round Trip Rates to Colorado and the I Pump, steam. J, C. D,can . . . . . . . . . . . . . . . . 819.864 

Pacific Coast via Nickel Pl ate Road 'Punch or perforator. tIcket, J. F. Ohmer • •  819.917 

If you expect to make a trip to the Pacific Coast: Colo- ! Ra!1iator .drain valve, F. A. Simonds . . • • • •  820,146 

rado, or any point in the West, NorthWest or south- I Ra�l ho!dmg means, J. G. Barrett • • • • • • .  820,085 

wes�. do not overlook the extremely low rates, COD- I Ra�l �o�nt, E. B. Hardman • • • • • • • • • • • • • •  819,882 
velllent throug-h coach, sleeper and dining- car service I RaIl Jomt, W. Mears . . • • • • • • • • • • • • • • • • • •  820,229 
oJIered by the NICKEL PLATE ROAD. in connection Rail jOint, L- M. Sober . . ..... . ....... ... 820,�68 
wIth auy route you ma.y choose beyond Chicago. For Rail joint A. H. Kramer • • • . • • • • • • • • • • . .  820,1308 
full information call on or write A. W, ECCLESTONE I

I Rails de;ice for covering and protecting D. p, A,. 385 Broadway, New York City. ' charged, G, Egenoif . • • • .  , • • . . • • . . • •  ,' 820,186 
Railway, Arnold & Smith . . . . . . . . .. . . . . . .  819.839 

• Railway cross tie, A. E- Caskey . • . . .  , .... 819,725 W"�IlliEN� WALRUS I �:1l�:; ��;i�!C gl��:' sb�n��r�ina�' .. ����� m;�� , RO OFING Railway rail jOint, R- D, Creal . . . . • . • . • . •  819,732 
Railway Signaling and safety system and 

Hain, snow, ice, ",ind, fro;;t and SlllTI- apparat�s, G. M. Schreiber . • . • • • • • • • • •  820,143 

Ille' SUll are powerless against it. On Railway SW Itch, G. W. Snow • • • • • • • • • • • • •  820,267 
tt barn, a fuetory or a dwelling it will Railway tie G. A. Belknap • • • • • • • • • • • • • •  819,840 
give perf�ct, fflsults for years after Railway ti� and rail fastening, metallic, 
�::��;;l:o�l����� ;�:e\��'l(:;; O�\�·ri�tfo;ri�� . C. BUJ:1rer • • • • . . . • . . . • • . . . .  : • • • • • • • • • •  

WARH.Hl\' (�IIIOIH'.\lj & IUFG. eo. Ra�lway t. le, metal,. G. W. SmIth • • • • • • • •  

h Batter' PI;(('p :'\f'1V York RaIlway tie, metallIc, C. Buhrer • . • • • • • • • •  , Railway tie, metallic, L. C. Sharp . . . • • • • •  

Railway ties, reinforcement for concrete, H. 

T '-'IS E- Percival . .  , . , . , ' , . " . . .  · · · · • · • · • • •  ..... _ Razor safety, W. J. Moore • • . • • • . • • • . . • •  ------- Razor' safety, L. R Gayior . . . • . . . • • . . • • •  819,987 

GRINDER Recording and adding machine, combined 
I number, 4, !3, Dennis . .. ..... .. ....... 819,865 
ReeL See FIshmg reeL 

Has no pumps, nO valves. No 
piping required to supply it with 
water, Always ready for use. Sim
plest in construction, most efficient 
in opera tion. Price will int,e'rest you. 

W. F. & JNO. BARNES (JO., 
Established 1872. 

1999 Ruby St., Roektord, Ill. 

STEEL BOLLS 
for flattening wireforall p�rposes II:lr Send for Oata!ogue. 

BLAKE & JOHNSON, 
P,O, Box 1054, Waterbury, Conn. 

Register clamp, T. Wensel . • • • • • • • • • • • • • • •  

Resonance circuit, G. von Arco • • • • • • • • • •  � 
Reversing switch, J. N. Anderson • • • • • • • • • •  

Rivet cutter. H- H. Spanogle .......... . . 
Rock drill. Hellman & Bayles . . . • . . . • . . • • .  

Rock drilling machine. Hellman & Bayles . •  

Rocking stand, F .  Grindy . .  , ...... ,',." . 819,878 
Rolling mills, coupling sleeve holder for the 

rollers of, W. Muller " .. \. : ....... " .. 819,909 
Roofing, paving, etc., compOSItion for, E. 

J, Yetter .. , ......... 819,833, 820,162, 
Rotary engine, A. H. Carpenter • • • • . • • • .  

Rotary engine, A. F. Ford •••••••••••••• 
Rotary engine, W. 1. Phifer ••••••••••••• 
Roundabout, G. Hermann . . . . . • • • • • • • • • • • • •  
Rubber shoes, securing device for, C. A. 

Woollen . . . . . . . . . . • • . . . . . . . . . . • • • • • • . •  

Saddletree, riding and driving, R. A. C. 
Russell " " ,  . . .  " . .  " . •  , . ... . .... .... . 

Safety pin, T, S. CarrolL ............... .. 
Sash bar, J. P. Comstock . . • • • • • • • • • • • • • •  

Sash lock, R .  D, Logan ................ .. 
THE B. F. BARNES ' Sash lock and burglar alarm, combined, J. 

.. ---I�C'-l DRILL B, Ridge . • . •  " . .  , ' , . "  . . . . • • • . . •  , .••.• 819,804 • -. ., ...... Sashes, handle attachment for window, C. 
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drill. Plain !ever or power feed as desired. We build a full line of Drills. All sizes 
furnished in Gangs, Alsu bave 9�inch, 
and 11-inch Screw Cutting Lathes, and a 2tx2-inch Wet Tool Grinder. Catalog S on request. 

A, Merryweather . . " ' , . . . . . .  , ,  . •  , ..... 820,231 
Saucepans, etc., appliance for use with, A. 

J, Smith . _ _  • _ _  .. _ _  . . . . .. . . . .. . ... . ... 819.940 
Saw guide, J, R Perkins . . . . . .... ...... . 820.312 
Saw set, A. Fleming . .  , .................. 819,745 
Saw set, Shafer & Ruby ................ �19,939 
Sa w set, H. Wise . . . . . . . . . . . . . . • • • . • • • • • •  820,161 

B. F, BARNES COMPANY, Rockford. III. 
Sa wmill dog, A, A- .De Loach . . • • • • • • • • • •  R20,287 
Scale, automatic weighing, H. Hager • • • • •  819,881 
Scale stock rack, platform, Gumbel & European Branch, 149 Queen VictoriaSt •• l.ondofl,E.C. Tyrrell . . . .  , , . .  , , . , , , , . , . . . • , . . . . . . • • .  819,879 

RELIABLE MARINE ENGINES Scale, weighing, N. E- Tyrrell " , ......... 819,959 
Scales, sealing device for weighing, C. C. 

ReUabtlity under all condi, Neale . . . . . . . . . . . . . . . . . . . . . . • • • . . . • • . . .  
!1�n

s
)t!b "chE�f�:.

stiSiZ�� Screen, A. M. Gifford . . . . . . . . . . • • . . • • . .  819,788 
819,876 
820, 3 
819,720 
819,811 

from IU to 100 H. P. in stock. Screw cutting plate, P. Backstrom • • • • . . • .  
Write for catalogue. Sewage or the like screen, F. Brunotte . . . . .  . 

TERRY & (JO. Sewing machine, P. E. Schoen ....... . ... . 
Managers Eastern and Foreign Sewing machine cloth feeding mechanism, 

Branch D. Flanagan • . • . . . . • . . . • . . • • . . . . . . • . .  820,354 

92 Coo b St 
Sewing machine motor. H. R, Wellman",. 820,327 

Ne: Y:�� ., Sewing machine reel case, D. Flanagan . . . .  820,355 
Sewing machine tension device, D. S. Drys-Everything for Boat &. Engine I dale . . . . .. . .. _ _  . . . . . . . . . . " . • .  , , , , , , .. 820,290 

THE POSTAL TYPEWRJ:rER COo'S 
FACTORY AT NORWALK;

"
CONN. , 

is EQUipped to do Experimental Work_ 
Tool Making and Manufacturing.. In .. 
ventions Developed. Very Best Work 
Guaranteed. CorrespoJ1denc.e SOlicited. 

I Will Make YO\.l 
Prosperous 

If you are honest and ambitious write me 
tod.'lY. No matter where you live or what YDur 
occupation has been, I wilJ teQ,ch you the Re';l.l 
Estate business by mail; appoint you Special 
Representative of my Company in your town; 
start you in a profitablf' business of your own, 
and help you make big money at once. 

Unusual opportunity for men with
out capital to become independent 
for life. Valuable book and fulJ par
ticulars free. Write today. 
EDWIN R. MARDEN, Pres 't 

TOOLS 
FOR MECHANICS. � Send for Free Catalogue No. 16 B. � 

The L. S. Starrett Co., Athol, Mass., U. S. A. /.! CHOICE IMPORTED � 
English Lawn Grass Seed . 

is the best seed to use for your lawn. 

It contains some ten varieties of the best. fine 
Lawn Grasses and is entirely free from weed 
seeds and coarse grasses. 

It is imported exactly as used on the best ot 
the celebr-ated lawns of England, is hardy and 
luxuriaut growiug. ----".lb. Carton, 250 5-lb. Bag. $1;/00 

Postage 8(' extra {In 1-Jb. Carton. 
Blatchford's (Jalf Meal Co. \\' AUKEG AN, ILL. 
Established in Leicester, Eng., iu 1800. 

Four cycle-jump spark 
iRnition-Automobile type. Ha ve the smallest number of 

working parts consistent with a perfect 
operating motor. Our valves insure 

':perfect mixture. Ignition system is like an automobile. 
and motor starts with one turn. 

Regal Engines are tully guaranteed. 
h They are Built to Run and Do It." 
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3 and5 H. P,-single cylinder; 8 to IS H. P. double cylin
der; 30 H. P. 4-cvl inder marine. SEND FOR OUR NEW 
��lla���e�: stt:;-��i��t

�l�;V :as
a
!���� 

la
��i1�r

i
e::-Regal Gl\.soline Engine Co., Coldwatl'r, Mich. 

Perry Time Stamp 
PORTABLE, SELF-INKING 

and AUTOMATIC 
Uulike and far better thau auy 

t
i
������g:

v
����?�ay. hour and 

minute on any sm'face wbere a rubber stamp can print. The most 
progressive firms are using it to 
pJevent delay in handling corre
spondence, orders, leJegraIns, in� 
VOices. shipping goods, etc. Unequaled for factory cost systems 
and timing employees. Guaran
teed one year-will last a lifetime. 

Write for edition H of our free 
booklet, uThe Business Man's Time 
Saver." �rens all about the Perry �!far JJ��p and OUr Ten-Day Free 

PERRY TIME STAMP C O. 11 S. JeO'�rson St., Chicago 95 Liberty St., N. Y. Cly 
Branch offices in all important clties. 

USE GRINDSTONES P (f so we can SUPPlY you. Ali Size!! 
mounted and u"tnoullted. alwaYB 
kept in stOCk. Rgmemoer, we make a 
Epecialtyof selectiDIl stones. for all spe� 
cial purposes. Send for cataloQut h 1 " 

Tho CLEVELAND STONE CO. 

2!! Floor. Wilshire. Cle,eland. O. •• STOS Asbestos and Mo�nesio Pr"du£ts 
STEAM PIPE AND BOILER COVERINGS. "J-M" ASBESTOS ROOFING. 

' .  ASBESTOS PACKING (For all ur oses). ASBESTOS FABRICS. S 
ASBESTOS FIRE.RESISTING CE�ENTS. KEYSTONE HAIR INSULATOR. 

• ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPUES. 

H. VV. dOHNS-MANVILLE CO. 
New Ynh, Milwaukee. Chicago. Boston, Philadelphia , SI. Louis, P ittsburg, Cleveland, New Orleans, Kansas 

City. M inneapolis, Little Rock, San Francisco, Los Angeles, Seattle. London. 

�>�;.o.;����pifTc--���·=i!¥##U 
No Fooling Around 

Business is business with our 
HACK.SA W BLADES 

They canalways be found" on the job." They are thin 

���es�ar.�'t.�6\j�d f�6e�:est�nel r��!� t'ri0��;�
e
iJatf�F��: 

ture. For prices and sizes, see our catalogue. 

GOODELL·PRATT COMPANY Greenfield, Mass. 

"Economo" Emery Wheel Dresser 
SIZE 12 IN. Made of an abrasi\,"e 

.. nearly 8.S hard as a :�-_t ;g;;{j BtckDirunond. Wilt 
true or sbafJil any 

Ecooomo "Combioatioo" Dresser h!d",'s �'h:fiC<�:';M�:': 
"!=iiiilE:===== ..... ...::iii�� tion" is a, roughing 
� - - - � �t.l, kl�(�����.,�nS��� 

� tii) e� � :�t ���:��ovJ.resseT 
INTERNATIONAL SPECIALTY CO., 360 1I0IdenAve., Detroit, Dlieh. 

Automatic 
Water Supply 
Most economical, reliable and effi� 
dent. If you have running water 
�!:t �!�

g
�a�h

en
f��:�f�W :��in

t
:b 1; from spring, brook, or rivet, deliv

ered to any distance. Write for 
catalogue. 
Niagara Hydraulic Engine Co 

140 Nassau St., N. Y. 

� .... T � FORGET IT ..... ........ "",,&.I AND USE 

WEED'S TIRE GRIPS 
Positively S tops Slipping or !i!kidding 

'I'hey Make Bad noads Good 
Sendfor Booklet" S ., 

TIRE GRIP COMPANY 
St., New York City 

I 9 0 6 
THOMAS 

AUTO=BI 
Model No. 44. Price $145 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 

THE THOMAS AUTO.BI CO. 
14;10 Niagara Street ' Bu ffalo, N. Y. 

eliminates g u e s s w o r k .  Any 
temperature from zero to 3(0) 
degrees Fabr. indicated w i t  h 
absolute accuracy. Used in all 
industries. We guarantee satis
faction. Write for particulars 
irie�fs:

ice
. 

giving your require-

ELECTRIC DENTAL SPECIALTY CO. 

2161 Euclid Ave., Cleveland, O. 

Igniter Dynamos THE EUREKA CLIP For all classes of The most useful article evp.r invented GAS ENGINES ����hiJm�'fs�SgiuJ�g�:�e.r:��!�S�
o

l�S':.�: for make and break or jump ance Companies and business men gen� spark systems. 0 u r latest erally. Book marker and paper clip. type price 51fi. Write for Does not mutilate the paper. Can be cIrcular of magnetos, etc. used repeatedly. In boxes of 100 for 25e. 
THE CARLISLE & FINCH CO, To be had of all booksellers. stationers 

233 E. C lifton Ave. and notion dealers. or bv mail on receipt 
Cincinnati, O. of price. Sample card, bf mail, fre�. Man-----�--------�===-'------ pfi�tc�e

.� �Kx f2y.
nJ'J��::.�e:}d�'k�ey' -

��d �����
e ����� befs��a;i���� ������ft: 

etc., and can be worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
casH y in small ruom. Illustrated catalogue 
-price list free on application. 

THE CURTIS & CURTIS CO., 6 Garden St., BllIDGEPORT, CONN. 

Baldwin R�con (lb�ck 
For Automobiles M akes 

"All Roads Ride Alike" 
Saves your car and tires and permits of 
comfortable riding on bumpy roads. Helps 
your springs on smooth roads. Easily at
tached to any car. Free Eooklet. 

BALDWIN CHAIN & MFG. CO. 
200 Chandler St., Worcester, M ass. L Science; the Mind � 

Revelation; the Heart of God. 
By J. W. BAR WELL 

A Business Man's Ideas of a Common Belief. � Pamphlet,25c ;/ 
JACOBS & HOLMES. Pnblishers 

167 E. Adams St� Chicago. m. 

SPARK COILS 
Their Construction Simply Explained 

Scientific Alllerican Supplelllent 
160 df'scribes the making of a IJ1l-inch spark 
coil and condenser. 

scieutific A lllerican Supplelnent 
1514 tells you how to make a coil for gas
engine ignition. 

Scientific Alnerican Supplelllent 
1522 explainR fulty the construction of a jump·spark coil and condenser for gas-engine .igmtioll. 

Scientific Alllerican Supplelllent 
1124 describes the construction of a 6·inch spark coiL 

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

Scientific Allle rican Supplelllent 
1527 describes a 4-inch spark coil and con· 
denser. 

Scientific Alnerican Supplement 
-1402 gives data for the construction of coils of a definite length of spark, 
The above· mentioned set of seven papers 

will be supplied for 70 cents. 

Any siugle copy will be mailed for 10 cts. 
MVNN /& COMPANY. Publishers 

3bl BroadWAY New York 



Scientific American 

For all purposes where 
a protectlng and water� 
proofing composition is 
required Ebonite should 
be used. It is the most 
perfect preparation made 
for th e purpose. 

It does not crack or 
peel off -is not affected 
by heat or cold-is proof 
against rust, rot, acid, 
f u tn e 5, corrosion, and 
alkali dust. 

Further information, 
sample, and prices fur
nished upon request. 

A Perfect Ignition Device 
For Gas and Gasoline Engines 

is the Edison Battery and Spark 

Coil. Ensures con.tant s peed in 
Gas Engines and Motor Boats. Tbe 
Batteries de liver a high constant 

current to tbe coil wbicb is spe

Cially wired to yield a hot spark 

every time. Thil'! combination ob

viates all ignition troubles. Is 

surer and more economical than 
any otber sparking device. Sold by dealers every

where. Send for name Df nearest dealer, and Booklet 
.. Hattery ��acts.H containing valuable ignition informa-

tion. 

Man ufacturing Edison 
25  Lakeside A venue 

ORANGE. N. J. 
31 Union Square. New York 304 Wabasb A venue, Cbicago 25 ClerkenweJl Road. London. E.C. 

Co. 

Sewing mechanism, button, A. A. Bouton . .  
Shade fixture, H. B. Turner • • • • • • • • . . . . . •  

Sbade bolder, W. W. Abbott . . • . . . . . • • . •  

,shafts, set collar for, C. W. Levalley . . • •  

Shape retainer, E. S .  Lefevre . . . . . . • . . • . .  

Sharpener, drill, G. S. Spreyer . . . . . . . . . .  . 

Sharpener support, knife, L. W. Cruce . . .  . 

820,089 
819,957 
820,164 
820,220 
819,774 
820,023 
819,735 
819,922 
819,866 
820,294 

Sbarpening apparatus, file, A. H. Radell . .  
Sbeet metal joint, J. E. Dobson . . . . . . . . . . •  

Shingle metal, A. Friedley . . . . . . . . . • • . . .  

Ship , b'o!tom cleaner, electrolytic, G. W. ] raZler . .  . . • . . . . . . . . . . . . . . . . . . . . . • . • . •  820,105 
Ships, warehouse machinery for unloading, 

, G. H. Hulett . . . . . . . . . . . . . . . . . . . . . . .  . 

Sbock loading macbine, E. Lumatta . . . .  . .  

Shoe, H. F. Brovvne . . . . . . . . . . . . . . . . . . . . .  . 

Shoe fastener, E. D. Ritchey, J'r . . . . . . . . . .  . 

Shoe p�otector, F. N. Patterson . . . . . . . . .  . 

Shoe . rack, . R. MacDonald . . . . . . . . . . . . . . .  . 

Shoestring fastener, T. Higgins . . . . . . . . .  . 

819,759 
819,776 tl W,843 
R20, 1 ;�!l 
820,250 
819,777 
819,884 

Shooting, means for promoting accurate, F. 
Courtinade . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,181 

Sign, metallic, W. F. Hutcbinson . . . . . . . . . .  820,359 
Signals, means for actuating, A. B. Fer-

dinand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,041 
Silk, cbarging, G. Gianoli . . . . . . . . . . . . . . . .  819,751 
Silk, manufacture of artificial, IJ. Orespin . 820,351 
Skirt gage, M. S. Doty . . . . . . . . . . . . . . . . . .  819,867 
Skirt supporter, L. A. Pbillips . . . . . . . . . . .  820,313 
Small arms, magazine in, M. P. Richards . .  819,801 
Smelting furnace, ore, E. Riveroll . . . . . . . . .  820 ,133 
Smelting ores, E. Riverol!. . . . . . . . . . . . . . . .  820,134 
Smoke consumer, ,\V. H. Rostron . . . . . . . . .  820,016 
Solar . heat, apparatus for the utilization of, 

C. H. Pope . . . . . . . . . . . . . . . . . . . . . . . . . .  820 . 1 27 
Solder edged cap macbine, J. G. Hodgson. 820,357 
Solder to rims of can caps, machine for 

automatically applying molten, J. G .  
Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 820,358 

g'pacing and dividing instrument, A. Rob-
bins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,926 

Speed increasing device, automatic, G. Baehr 819,707 
Speed timing apparatus, A. L. McMurtry . .  820,123 
Spinning and twisting machine bands, ma-

cbine for making, M. S. Burdette . . . . . . 819,848 
Spirometer, J. S. Renvoize . . . . . . . . . . . . . .  820,259 
Splint stretcber, C. F. Stokes . . . . . . . . . . . . . .  820, 026 
Spoon, ice cream, D. H. Mosteller . . . • . . . .  820,061 
Spring. Slee Bed spring. 
Springs, hydraulic machine for clamping 

plates in the manufacture of, W. Evans 819,872 
Square and level, E. Oebrle . . • • • • • • • • • • • • . .  820,311 
Stair chair, W. J. Pennington . . . • . . . • . . . .  820,125 
Stancbion, F. R. Welcber . . . . . . . . . . . . . . . .  819,826 
Staple feeding and driving machine, W. Mc-

Murray . . . • . . • . . . . . . . . . . . . . . . . . . • • . . . .  

Steam boiler, L. B. Lent . . . . . . • • . . . • . . • • . •  

Steam generator, H. E. Rider . . . . . . • . . . . .  
Steam heater, J .  D. McEachren . • . • . . • • . •  

Steam motor, L. Gilmore, Jr . . . . . . . . . . . . .  . 

Stem winding mechanism, N. Beguelin . • • • .  

Stoker, P .  J. Duffy . . . . . . . . . . . . . . . . . . . . . . .  . 

Stoker, mechanical, W. Seaton, Jr . • . • . • • . .  

Stone making machine, artificial, A. A. 
Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Stone mold, artificIal, A. Lake . . . . . . . . . . .  . 

StoVE'S, reservoir fot" oil and vapor, W. H. 

820,243 
820,054 
820,013 
819,911 
819,752 
819,714 
820,184 
819,937 

819,746 
819,769 
819,775 

I 
Stove, N. D. Lougbrey . . . . . . . . . . . . . . . . . . 

Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,376 
Street ligbt, A. E. Sbaw . . . . . . . . . . . . . . . . .  820,369 
Street sweeping macbine, J. P. Clark . . . . . .  819,728 
Surf actuated motor, T. Danford . . . . . . . . . .  820 ,286 
Suspenders, W. Pigott . . . . . . . . . . . . . . . . . . . . 8 H J,7!l4 
Swimming glove, M. S. Cbristopber . . . . . . . .  819,852 
Switch controller, synchronizing, H. J. Mc-

Maban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,787 
Switch indicator, electrical, W. A. Rideout, 

Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820,260 
Switch operating mechanism, J. B. AI-

brigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,835 
SWitchboards, electrical connection for, H. 

Krantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,211 
Tag making machine, metal, F. C. Crowe .. 820',183 
Tap stock, G. A. Hoffman . . . . . . . . . . . . . .  8 20,194 
Tappets, wheels, or shaft couplings, clamp'" 

ing device for, C. A. Canda . . . . . . . . . . . 820,037 
Taxometer or fare indicator, G. Baum . . . .  820,281 
Telephone exchanges, multiple switchboard for, M. G. Kellogg . . . . . . . . . . . . . . . . . .  820,360 
T('lephone, selectlve, McKins(1Y & Nelso:ri� . 820,004 
Telepbone sigbt indicator, �'. R. Lay . . . . . .  820,21:1 ' 
Telepbone system, O. L. Boyce . . . . . . . . . . . .  820,176 
Telephone system, selective, McKinsey & 

Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,063 
Telephone trunk line signaling system, M. S. 

Conner . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . •  820,350 
Terret, W . . T. Gagnon . . . . . . . . . . . . . . . . . . .  819,749 
Threshing machine band cutter and feeder. 

J. T. Ramsden . . . . . . . . . . . . . . . . . . . . .  . 

Tools I Tools I Tools I . Tile, illuminating, J. Jacobs . . . . . . . . . . . . .  . 

. Tile macbine, J. M. & J . . Scbenk . . . . . . . .  . .  

Tiling, L. F. Lindley . . . . . . . . . . . . . . . . . . .  . .  

Tire, pneumatic, Fawcett & Bellhouse . . .  . 

820 ,255 
820,200 
819,931 
820,221 
820,104 
820,296 and all you want to know about 

tbem. Our Tool Catalogue No. 22 is a clotb·bounJ bOOk of 950 
pages, If Yt)U want to " know 
it all 'j about Tools you should 
send for tbis book at once 
Sent post- paid on receipt of $1.00 whicb will be refunded 
from your 0 rst purchase from 
us of $10.00 or over. 

. 

MONTGOMERY & CO. 
�:-:-=_-::":"==, _-,1�O.5 Fulton Street, N. Y. City 

Something .New and Up-to-date 
More powt-r for less money than any other 

machine on the marhet. N o  
valves, g'ears, etc" to get o u t  of 
order, Jump Spark. Our l� H. P. marine outfit is a U WIN
NER," Sohd or reversing pro
peller. Our prkes will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re
quirements llPl,g 5 H. P. 

Vo��;vP��t ��tB:i��i�g,SN�!aY�;k SYRACUSE, N. Y. 

Picturesque 
New England 

a s  reached by the 

Boston & Maine Railroad 
is beautifully illustrated 
by the Portfolios entitled 

New England Lakes 
Rivers of New England 

Seashore of New E ngland 
Mountains of New E ngland 

Tires, making armored, V. Gallien . . . . . . .  . 

Tires, means for repairing punctures in 
pneumatic, H. Harrison . . . . . . . . . . . .  820,110 

Tobacco dipping macbine, R. Bailey . . . . . . . .  820,335 
Tool. J. W. Edmands . . . . . . . . . . . . . . . . . . . . 820,185 
Tool, steam, C. L. Cbarvat . . . . . . . . . . . . . .  819.727 
Toy, J. R. Criste . . . . . . . . . . . . . . . . . . . . . . . .  820 ,182 To,-, detonating. M. Rutter . . . . . . . . . . . . . . . .  819, 928 
Toy railway rolling stock, A. Schutze • • . . . .  Rln,f-I,12 
Trace fastener, W. N. Crisp . . . . . . . . . . . . .  819,981 
Track sandpr and brake shoe, E. H. Keefe 819,762 
Track sanding device, F. Bason . . . . . . . . . .  820,340 
Train despatcher's order box, D. O. Stinson . 819,945 
Transfer press, G. Wbite . . • . . . . . . . . • . . . .  819.829 
Trick ball, M. T: La Pierre . . . . . . . . . . . . .  : 819,894 
'l'rolley stand, W. W. Annable . . . . . . . . . .  820.280 
Trousers form, A. Jones . . . . . . . . . . . . . . . . . .  820,203 

f���t b��;er.t. caB': �al�es
B���:� . : : : : : : : : : :  ��g:i�� 

Truck, haml, W. M. B. Watley . . . . . . . . . .  820.274 
Truck, spring hand, T. Kendrick . . . . . . . . . .  R�0,001 
Trunk, W. H. Boscben . . . . . . . . . . . . . . . . . . . 819.9'74 
Tube compressor, Leffingwell & Eltonbead . .  820,216 
Turbine, explosion, F. H. Grawert-Zellin . . . .  819,990 
Turbine. explosion, A. L. Moss . . . . . . . . . . . .  820,238 
Typewriter desk, J. Vaaler . . . . . . . . • • . . . .  820 ,272 
Typewriting macbine, E. G. Latta . . . • . • . .  819,773 1 
Typewriting macbine, Moyer & Latta . . . . .  819,782 
Typewriting machine, H. S. McCormack, 

819,785, 
Typewriting machine, F. X. Wagner . . . . . .  . 

Typewriting machine, H. Jarvis . . . . . . . . . . .  . 

Typewriting machine attachment, A. H. 

819,786 
819,963 
819,998 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,778 
Umbrella, folding, N. I & S. L. Newlin . . . .  820,245 
Umbrella runner and upper notch, wireless, 

H. L. Furlow . . . . . . . . . . . . . . . . . . . . . . . .  820,295 
Underreamer, E. Double . . . . . . . . . . . . . . . . . .  820,101 
Vacuum tube regulator, D. M. Moore, 

820, 364, 820,365 
Valve, N. P. Towne . . . . . . . . . . . . . . . . . . . . . . 820,154 
Valve, A. Buerkle . . . . . . . . . . . . . . . . . . . . . .  820,178 
V alve, A. L. Moss . . . . . . . . . . . . . . . . . . . . . . . .  820,239 
Valve, engineer's equalizing and discharge 

brake, D. M. Caskey . . . . . . . . . . . . . . . . .  819,726 
Valve for explosive engines, intake, A. C. 

Menges . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  

Valve, vent, B. Schlegel . . . . . . . . . . . . . . . . .  . 

Vase, lawn, J. K. Andrews . . . . . . . . . . . . .  . 

Vat cleaning apparatus. A. E. R,ickerd . .  . .  

Vebicle attacbment . .  1 .  Leitb . . . . . . . . . . . .  . .  

Vebicle body, W. H. F. Blume . . . . . . . . . . .  . 

Vebicle brake. J. W. Smitb . . . . . . . . . . . .  . .  

Vehicle corner support, W. G. Persing . . .  . 

Vehicle draft connector, V. O. Searer . . . . .  . 

Vehicle seat, D. G. McDiarmid . . . . . . . . .  . 

Vebicle top, folding, R. B. Miles . . . . . .  . .  

" ebicle wbeel, G. S. Wbiteley . . . . . . . . . .  . 

Ventilating mt'ans for inclosed machines, 

820,230 
820,142 
820,168 
819.803 
820,217 
820,343 
820.266 
820,251 
819, 936 
820, 008 
R20. 0il!) 
820,077 

The Seal 
o�fl 'Pu�bl1c A:pproval 

Tfie m-eat American] ,PUJjIfCi ftllSl expressed' its 
Confidence in The Prudential again�Jand in the erac .. 
HeM American Way, not 'by words, but by deeds. 

me · ,lnc�eas,e i'1 :In-surance ill F.or� 
iin 1905 . was' over 

Oi\l Hundred a"nd 'Thirteen '.MilliOn Dolfars 
Suppose �you1nquire� for a Policy,Suitable-f()�rself' :Vou May be 

,Surprised How Little It Will Cost. Write' Vour. Name and Address�on .the 
Margin of this Advertisement and Send for a Plan-of Home Protection 

-and 
Saving that will Interest you', . - � - - �  - - - -

\ \ } 
Write Now, While \'ODJ 'tlifiik :of ltj Dept.) 1 2 1  

The Prudential 
!N£VRA.NCE' COMPANY' OF AMERl� 

Incorporated as_B Stock -Company by the State- of New-Jeraetr 

;cJOHN::P:_DRVDEN, Prest. 
- - /  'HOME OFFICE, �New,ark" N: ;r. 

DAVID CUMMINGS 

I 
have been 

making 
shoes for 
54 years 

and every week-day for the past half
century I have studied hard to manu
facture the best-wearing and most 
comfortable shoes. I now make the 

Worth 
Cushion Sole Shoe 
and hundreds of men and women tell 
me it's by far the most comfortable shoe 
they ever wore. I make them in up-to
date styles for both men and women, 
and really believe that for style, com
fort and durability they are unequaled 
by any other shoe. 

If your dealer hasn't them. write for i llustrated 
spring booklet, and I will find a way to supplY)ou 

Send all orders and correspondence to 
The Oummi ngs O O .406F � ... �hf�Jon St., 

30 Days Free Trial 
of the SanitarYt Economical 

YOU-SEE-IT (THE WATER). 
Water Cooler  

Coolers made in six sizes and to fit any 
bottle, finished in white enamel trimmed in 

ig�go a�� $���36: For office or home. Price 

We will send one of our water 
('oolers to any reliable person. 
You nul',; use it 30 dftVs ; if per-
fectly satisfac:toI'Y, remit for same; 
if not better th,lll an;.-' other 
water cooler you ever saw, 
return it at our expense. 
Note Advaotages: 

Water e n n
not b e e O Jll e 
eontaminated 
even if' hnpure 
iee is u 8 e d .  

I W a t e r  flows 
directly from 
bottle to fuu-

i ��h t�l���� 
, block tin and I i s  eoo]ed i n  

tram!it. 

ar�n��
'
�:1�����r 

vi:g���s
i
l; ������ i�lri����en

b
t��le patents an d we 

I N. B.-J. HU���j(Jl'd Smith 00., Rochester, N. Y., I have adopted this Cooler jor di.�pen8in.g their famous 
Golden 01 a'l1{Jcade at .first-class soda jountat'nS and 
have urfiued several tho'U,sand of them. 

- --- -----. -------
THB CONSUMBRS CO., '3517 Butler St., Chicago 

CoolGrs delivered f. o. b: Chicago and New York 
-----_. ! " 

L I T T L E  S K I P P E R "  A Loose leal Book 
PERFECTLY 

Flat -Opening 
AND 

Self- Indexing 
Most convenient for 

price bookR, route booke, "' _____ iiiili _____ ' bggk��!n���::�t b��k� 
and all forms ot ree01'ds which should be kept in conveniellt, 
accessible form. Better than an\.' card index. These uUuimai,je'· 
books are b0und in full, genuine, fIexihlf', black leather, are 

f�:!:�te:!y o�n;e�:�!!lgf::! ���e�a;t�y be instantly 
The following sizes sent postpaid on receipt of price: 

MAR I N E  E N G I N E  
For Canoes, Row-Boats and Small Lannehe� 
2��Ut� EnifileORIY $24.90 

Simplest, strongest, most powerful and 
speedy engine of its class, driVes boat 6 to 10 
mi. per hour, reversible, anyone can install 
��1Du�JhE'ilw;l�iafYE'A� �ul��N

t�IE: 
Catalog }'REE. 

ST, CLAIR MOTOR CO" Dept. 17 DetrOit, Mich. 

--� 

To Book Buyers 
The Charles River to the Hudson 

Picturesque New England (His
toric and Miscellaneous 

Size of illustrations, 4 x 6 inches. will be mailed 
upon' receipt of six cents for each book. 

E. M. Tingley . . . . . . . . . . . . . . . . . . . . . .  . .  

Vessel, chemical, W. Kiel . . . . . . . . . . . . . . .  . 

Vine cutter, J. D. Gunn . . . . . . . . . • . . . . . .  

819,820 
819,765 
R 1 !l ,RRO 
820,157 
820 .190 
820,314 
819,979 
819,869 
820,349 
820 ,252 
819,713 
820,128 
820,051 
819,850 
820,097 
820,282 
820,113 , 

nn,DJJ\G SIZE CAPAC. OF COYEJ COM. 

� � � OF SH�� � LEAVE� I'J.I(T1' 
We have just issued a new 
48 - page catalogue of re
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

POS T CARDS 
Set of twenty Post Cards reproducing typical 

New England Scenery in its natural colors, sent 
on receipt of thirty cents. 

Address PASSENGER DEPARTMENT 
Boston & Maine Railroad, Boston, Mass. 

D. J. FLANDERS, Gen'l Pass. and l'icket Agt. 

Wagon brake, H. C. Warmuth . . . . . . . . . . .  . 

Wagon, ladder or tower, G. A. Harrisson . .  
Wagon top, J. Poblig . . . . . . . . . . . . . . . . . .  . .  

Wall, building. C. A. Cbamberlin . . . . . . . . .  . 

I ;!�1i��e, ,1�c:;;'e�ugla� . . 'Cb�r�b : : :  : : :  : : : :  
Watch barrel arbor, W. E. Porter . . . . . . .  . 

Watch, stem winding, N. Beguelin . . . . . . .  . 

Water closet, M. J. Quinn . . . . . . . . . . . . .  . 

Water closet bowl, J. F. Kelly . . . . . . . . . .  . .  

Water cooler, E. O. Butt . . . . . . . . . . . . .  . .  

Water gate, A .  J. Collar . . . . . . . . . . . . . .  . .  

Water heater, electrical, W. A. Brown . . . •  

Water purifier, F. B. Hinkson . . . • . . . . . • . •  

v�� Po�,ket 2 1 '2  2 2 x 4  � 50 $0.85 
4412 47; �Yz � �� " 50 .95 

C��t Poc,�et 61'2 6 � 50 1 .20 532 57; 5;''5 x 3 125 1 .70 
632 6% 6U x 3O%! � 125 1.75 

7732 7)1i 7% x 4� 125 2.10 
Desk • • • .  1 1 3 2  1 1  1 1  x 8 y, 125 3.90 

19 other sizes carried in stock 
Stock ruling : Quadrille, Unruled, Dollars and Cents, Faint Lines, 

Double Entry Ledger and 4-Column Price-Book Ruling. 
Send jar sample shee.ts and complete catalogue of lill 9est 

line oj loose,leaj devices '1m the world. 
Sieber III Trussell Mfg. Co., 4002 Laclede Ave., St. Louis 

MUNN & COMPANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

! \ ' 

I I 
\ 



Scientific Americar\ 

�;;n�;'1 Water softening apparatus, A. R. Hol-
men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,885 

Watering or feed trough, automatic, C. B. 
Ricbmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820,816 

Weeder, F. Lange . . . . . . . . . . . . . . . . . . . . . . . . 819,771 

AUTOMOBILE 
Wh.ether you are 
a D1.otor expert or a 
D1.otor "greenhorn" 
the ""Maxwell" is 
th.e car for you. 

g The mechanical perfection o f  its  every 
detail and the proven correctness of the 
" doctrine " on which its construction is 
based, make it appeal to the practical mo
torist who knows solid worth when he sees it. 

g Its extreme simplicity and ease of op
eration recommend it at once to the novice 
who wants an automobile to " ride in " and 
not to tinker with. " 
20 H. P. Touring Car 10 H. P. Tourabout 

$1,450 $780 
Write to  Department 2 2  for  Catalogue. 

MAXWELL - BRISCOE MOTOR CO. 
Main Office and Plant : Tarrytown, N. Y. 

Factories : CHICAGO, ILL.,  PAWTUCKET, R. I .  
BRANCHES : 

Maxwell-Briscoe, Incorporated, New York, N.Y. 
Maxwell-Briscoe-McLeob Co" - Detroit, Mich. 
Fisher Automobile Company, Indianapolis, Ind. 
Morrison-Tyler Company, - Boston, Mass. 
Maxwell Garage, Brooklyn, N. Y. 
Maxwell-Briscoe Chase Company� Chicago, 111. 
J. W. willcox &. Son, - Los Angeles, Cal. 
Richard Irvin & Co., Foreign Representatives 

WELL DRILLlltG 
Machines 

Over 70 sizes and stYles, for drilling either deep Dr 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can operate them easily. Send for catalog. WILLIAMS BROS., Ithaca, N. Y. 

• 
• 

Goncroto, Roinforcod GOncfoto 
AND 

Cancroto Bnildin[ Blocks 
Scientific American Supplement 1542 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives tbe 
proporition of gravel and sand to be used in 
concrete-. 

Soientific American Supplements 1567, 1568, 
����;0�57�y at�eJfl J��;;in r J����ra';l ��� 

various systems of reinforcing concrete, COIl
crete construction, and their applications. 
The!e articles constitute a splendid text book 
on the subject of reinforced concrete. Noth
ing better bas been publisbed. 

Sc���i1�o �m�t£���e�u�E�t;!��i ��7 ;grJ�in;ra�� 
tical notes on the proper preparation of con
crete are given. 

Scientific Amerioan Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review � of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
artieJe by Lewis A. Hicks, in wbicb tbe 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin
ciples of success in eOIlcrete block manufac
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 1577 contain a paper by Pbilip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses th·e making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side
walks. details of construction of reinforced 
concrete posts. 
Each number of the Supplement costs 10 

cents. 
A set of papers containing all tbe articles 

above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN ®. CO. 
361 Broadway, N ew Yorh City 

wei���i�ht:�d 
. . ������� . . ��;�:��: . . :: . . .  �� 819,860 

Well apparatus, gas, F. J. Moser . . . . . . . . . .  820,237 
Whalebone or rubber substitutes, producing, 

W. Polatsik . . . . . . . . . . . . . . . . . . . . . . . . . .  820,315 
Wbeel, C. B. Van Horn . . . . . . . . . . . . . . . . . .  819,824 
Wbeel, W. S. H. Smitb . . . . . . . . . . . . . . . .  819,942 
Wheelbarrow, F. J. Cooper . . . . . . . . . . . . . . .  819,85G 
Windm!ll, G. B. Snow . . . . . . . . . . . . . . . . . . . .  819,943 
Window, E. W. Humpbreys . . . . . . . . . . . . . 819,760 
Window, B. J. Leslie . . . . . . . . . . . . . . . . . . . . .  820,218 
Window, casement and similar, C. D. 

Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820,027 
Window screen, S. H. Garrett . . . . . . . . . . . .  819,750 
Window screen, G. D. Moncrief . . . . . . . . . . . . 820,233 
Wires, lock for cross, M. S. Anderson . . . . .  819,968 
Wrench and bit stock, combined, Sweeney & Jabn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,817 

DESIGNS. 
Cabinet, H. V. Crozier . . . . . . . . . . . . . . . . . . . .  38,OO� 
Flower pot, banging, W. Wiesler . . . . . . . . . . B8,004 
Forks, spoons, and similar articles, handle 

for, J. Leech . . . . . . . . . . . . . . . . . . . . . . . . . 37,1:11JU 
Glass rellector, prismatic, O. A. Mygatt. . . .  B8,006 
Glass vessel, B. F. Davies . . . . . . . . . . . . . . . . . . B7,9UU 

8l�:: ;�::�l: ��i: ii· �. tp�rl�r:��::::i8,Ooi: ��:� 
Lamp bulb, incandescent electric, O. A. 

Mygatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B8,OU5 
Lavatory, H. Pedmore . . . . . . . . . . . . . . . . . . . .  38,007 
Nail file, E. Ruettgers . . . . . . . . . . . . . . . . . . . . 37,988 
Screwdrivers or similar articles, handle of, 

J. J. Tower . . . . . . . . . . . . . . . . . .  37,992 to 37,998 
Spoon or similar article, Cham bers & 

Stewart . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . .  37,989 
Spoons, forks, and similar articles, handle 

for, C. T. Paybe . . . . . . . . . . . . . . . . . . . . .  . 
Tumbler, drinking, H. Tuemler . . . . . . . . . . .  . 

Wagon body, delivery, C. H. T. PeterS . . . .  . 

TRADE MARKS 
Ale, Robert Smitb Ale Brewing Co . . . . . . . .  52,469 
Ale, ginger, Standard Bottling and Extract 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,307 
Anodynes, Lloyd Brotbers . . . . . . . . . . . . . . . . . . 52,490 
Antigeptic and disinfectant, liquid, C. V. 

Dorman . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  52,415 
Art drapery robes, Eddystone Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,358 
Axes and batcbets, steel, H. Keidel . . . . . . . . 52,331 
Bags, S. Nusbaum . . . . . . . . . . . . . . . . . . . . . . . .  52,403 
Baking powder, Grand Union Tea Co . . . . . . . .  52,325 
Balm for the complexion, W. P. Ward . . . . . 52,50;j 
Beds, davenport, C. J. Kindel Bedding Co . 52,412 
Beer, Western Brewery Co. . . . . . . . . . . . . . . . .  52,495 
Beer and lager beer, Harvard Brewiilg Co . .  52,484 
Beer, lager, Christian Feigenspan, a Corpo-

ration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,507 
Beer, lager, Consumers' Park Brewing Co . . .  52,510 
Beer, lager, Hudson County Consumers Brew-

ing Co. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  52,520 
Belt fasteners, Greene Tweed & Co . . 52,359, 52,519 
Belting, Akron Belting Co. . . . . . . . . . . . . . . . .  52,286 
Beverage, fruit juice, R. M. Hughes . . . . . . . .  52,329 
Beverages and fruit juices, certain named, 

Sunlit Fruit Co. . . . . . . . . . . . . . . . . . . . . . . .  52,434 
Bitters, A. P. Ordway . . . . . . . . . . . . . . . . . . . .  52,468 
Book of directions for technical instructions, 

Lodge & Sbipley Macbine Tool Co . . . . . .  52,302 
Books on salesmanship, National School of 

Salesmansbip . . . . . . . . . . . . . . . . . . . . . . . . . .  52,303 
Boots and sboes, leatber, Geo. E. Keitb Co. 52,267 
Boots and shoes, leather, Crowder-Mason 

Sboe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,413 
Boots and shoes, leather, Smith-Briscoe Shoe 

Co. . . , . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  52,433 
Braids, silk and mobair, William Skinner 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  52,402 
Bread, black graham, H. Hirschman . . . . . . .  52,543 
Brooms, American Broom and Brush Co. , 

52,288, 52,405 
Burglar alarms, Norfolk Novelty Corpora-

tion . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  52,367 
Burrg�lety

llU�:ntf�r 
Lr;6t i80 ?a

.���: . .  ?:�.
e
.
r�! 52,299 

Butter, Fox River Butter Co . . . . . • . . . . . . . . .  52,297 
Calicoes, American Printing Co. • • . . . . . . . . . .  52,257 
Candy, C. Wunderle . . . . . . . . . . . . . . . . . . . . . . 52,350 
Candy, W. Brownley . . . . . . . . . . . . . . . . . . . . . . 52,438 
Canned fruits, Scbwabacber Bros. & Co . . . . . 52,340 
Canned fruits and vegetables, ,Schwabacher 

Bros. & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,341 
Canned lobster, Griggs, Cooper & Co . . . . . . . .  52,327 
CJanned lobsters, Burnham & Morrill Co., 

52,289 to 52,291 
Canned vegetables and fruits, Francis H. 

Leggett & Co. . . . . . . . . . . . . . . . . . . . . . .  52,322 
C'aramels and candies, American Caramel 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,313 
Cards, playing, United States Playing Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,4171 
Cards, playing, New York Consolidated Card 

CQ. • • • • • . • • • . • • . • • • • • • • • • • • • • • . . . • . . . •  521,4Hl 
Carpet sweepers, Streator Metal Stamping 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,309 
Carpet warps, J, E. Reynolds . . . . . . . . . . . . . . 52,373 
Cement, rubber, Montgomery Bros.,  

52,430, 52,431, 52,445 to 52,448 
Chemical compound, certain named, Barrett-

Wbite Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,435 
Chocolate and candy of all kinds, sweet-

ened, M. S. Hersbey . . . . . . . . . .  52,397 to 52,399 
Cigars, J. Weinreicb . . . . . . . . . . . . . . . .  52,283, 52,311 
Cigars, American Cigar Co. . . . . . . . . . . . . . . . .  52,314 
Cigars, C. B. Perldns . . . . . . . . . . . . . . . . . . . . .  52,400 
Cigars, cheroots, and cigarettes made of 

cigar tobacco, Cayey-Caguas Tobacco Co., 
52,528, 52,529 

Clams, clam juice, and clam chowder, Burn-
bam & Morrill Co. . . . . . . . . . . . . . . . . . . . .  52,505 

Claret in bottles, Compania Vinicola del 
Norte de Espana . . . . . . . . . . . . . . . . . . . . . . 52,478 

Clock movements, Schlenker & Kienzle . . . . .  52,306 
Coal used for welding and forging, semi-

bituminous, L!lly Coal Co. . . . . . . . . . . . . .  52,489 
coatdoo�s
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Colors, metallic water, - Gestendorfer Bros . .  52,441 
Compound for treating waste materials con-

t���l�fe, 
c���lrte 

tgo. 
re

.��:� . . :�:� . . . 

c
.��: 52,439 

Oonfectionery, C. Poyet . . . . . . . . . . . . . . . . . . . .  52·,318 
Confectionery, certain named, C. Poyet . . . . .  52,259 
Cord and twine, wrapping, Hubbs & Corn-

ing Co. . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  52,362 
Cords, lines, twines, and ropes, Silver Lake 

Co. . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 375, 52,376 
Cornmeal, T. P. Davie . . . . . . . . . . . . . . . . . . . .  52,531 
Corsets, Birdsey & Somers . . . . . . . . . . . . . . . . .  52,354 
Cotton fabric having an old Irish linen finish 

Burton Bros. & Co. . . . . . . . . . . . . . . . . . . .  52,506 
Cotton piece goods, Massachusetts Cotton 

Mills , , . . . . . . . . . . . . . . . . . . . . . . .  52,271, 52,272 
Cotton pieee goods. Everett Mills . . . . . . . . . . .  52,516 
Cough mixture, Cough Checker Manufactur-

ing Co. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  52,511 
Crackers, Cbatland & Lenbart . . . . . . . . . . . . . 52,530 
Disinfectants, antiseptics, and germi'Cides, 

Geo. F. Eberbard Co. . . . . . . . . . . . . . . . . .  52,453 
Dispensing cabinets, Albany Perforated 

Wrapping Paper Co. . . . . . . . . . . . . . . . . . . 52,287 
Drills and dr!lling macbines, Howells Mining 

Dr!ll 00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,361 
Dry goods, certain named, A. Wedl . . . . . . . .  52,389 
Dyestuff, Kuttroff, Pickbardt & Co., 

52,425 to 52,428 
Erasers, rubber, E. Faber . . . . . . . . . . . . . . . . .  52,417 
Fabrics and garments made therefrom, 

waterproof textile, Hirsb Brotbers . . . . . .  52,360 
FabriCS, bleached, unbleached, printed, and 

dyed textile, Eddystone Manufacturing 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,395 

Fertilizers, American Agricultural Chemical 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,391 

Fisb books, Henry Milward & Sons . . . . . . . . . .  52,485 
Flavoring extracts, Francis H. Leggett & Co. 52,517 
Flavoring extracts, Ullmann Dreifus & Co . .  52,541 
Flour, self-raising, Sleepy Eye M!lling Co . . . . 52,540 
Flour, wbeat, R. U. Kevil & Sons . . . . . . . . . . . 52,488 
Flour, wbeat, Alliance M!lling Co . . . . . . . . . .  52,525 
Flour, wheat, Ledeboer & Van Der Held . . . .  52,534 
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RIFLES SHOOT STRAIGHT AND STRONG 
The name " Winchester " on a ri6e barrel is the hall-mark of accurate and strong 
shooting. This is due to the excellence of Winchester barrel� the knowledge 
and experieqce embodied in their manufacture and the care taken in targeting 
them. Only good guns ever leave our factory For results always use Winchester 
guns for all your shooting and Winchester make of ammunition for all your guns. 

FREE Send name and aJJft:n on a podol cDrdlof out largt: il/u3/ralt:d calalogue. 

� I N C H E S T E �  R E P E A T I N C  A R M S C O . ,  N E W  H A V E NJ C O,N N. 

..... 

OUTING lAUNCH GJ1lplete $ 250, 

" The 
Queen " 15 foot row boat. as 
Ulustrated. Complete with one pair oars $2U.OO 

Superior to aU boats of its class. Embodies all latest practical improve
ments and the unsurpassed .. Outing " features. Light draft. Speedy. Regular 
launch construction, reversing engine. 18 feet long on water line. Imme
dIate shIpment. In short the boat that appeals to the experienced boatman, 
Our catalogue gives details. Write and get It to-day, 

OUTING BOAT COMPANY 
-'-_-"� __ "'-' 13514 South Park Avenue Chicago, III 

EGsier to R.ow-Absolutely Sate 
Made of pressed steel,withair chambers in each end like a life boat. 

Can't leak-crack-dry out or sink-last a lifetime. Every boat 
guaranteed. The ideal boat f or families-summer 
resorts-parks-boat liveries, etc. Strong-Safe
speedy. Write today for our large catalog of row 
boa.ts, motor boa.ts, liunting a.nd fishing boa.ts. 

"rhe W .H.  Mullins Co., 118 FrankHn St., Salem, O. 

A HISTORl' OF THE 

AMERltAN PEOPLE 
By W""draw Wils"n, LL.D. 

President of Princeton University 

FIVE BEAUTIFULLY ILLUSTRATED VOLU MES } $12 00 AND .. HARPER'S MAGAZINE " (One Year) FOR • 
These books are not like the edition sold in an book stores for $17 .50 per set 

PRESIDENT WILSON has devoted the best years of his life to the 
preparation of this great work-from the earliest times to the ac
cession of President Roosevelt. It is monumental in character and 

scope, represents the genius of the greatest historical writer of the present 
time, and is written in that delightfully Bowing style which translates his
torical facts into the romance of a nation. 

ALMOST every artist of distinction-Howard Pyle, Frederic Rem
ington, H. C. Christy, Harry Fenn, Carlton T. Chapman, F. Luis 
Mora, C. S. Reinhart, F. C. Y ohn, etc. , etc. -has contributed to 

its pages, and remote historical archives, long-forgotten deeds, and govern
mental records, rare manuscripts, private picture-galleries, and exclusive 
libraries all over the world have been visited and searched by experts for 
pictorial contributions to this epoch-making work. 

E VERY process known to modern methods for the perfect reproduction 
of paintings and prints has been employed. The frontispiece of the 
first volume is a photogravure portrait of President Wilson. Maps 

In color are a feature of each volume. The paper was specially made for 
this work, and is a delight to the touch and the eye. The binding is 
dark-blue cloth, lettered in gold, with trimmed edges, etc. 

OUR OFFER 
We will send you the entire set of five volumes, charges prepaid, on receipt of 

$1.00. If you do not like the books when they reach you, send them back at our 
expense, and we WIll return the $1. 00. If you do like the m ,  send us $1. 00 every 
month for eleven months. On receipt of this dollar, we will send you, without addi
tional cost, a year's subscription to either HARPER'S MAGAZINE, HARPER'S WEEKLY, 
HARPER'S BAZAR, or the NORTH AMERICAN REVIEW. In writing, state which periodical 
you want. Address 

HARPER & BROTHERS, PUBLISHERS, NEW YORK 



Valuable Books 
J U S'!' PlJBLISHED 

Scientific American 
Reference Book 

l Zmo. 1>16 Pal!"es. Illustrated. 6 Colored 
Plates. Price $1.1>0, postpaid 

The result of the Queries of 
tbree generations of readers 
and correspondents is crysLal
lized in this book, which has 
been in course of preparation 
for months. [t is indispensa-
���t�:ri�rll���f: :rtt �:t 
rp.;� ����t����;'i�� Ed.M6�Dcil�: 
and is much more com1:J.vte 
Bnd m 0 r e exbaustive than 
anything- of the kind which 
bas ever been attempted. The 
,. Scientific American Refer
ence Book " has been compiled 

���fs lZo�Uft�ts��Js. 
k�t

O iia� 
been revised by eminent Elta-
tisticians. Information h a s  
bpen dra wn from over One ton 
ot Government reports aone. 

�t���!it��� ��:luftl�aal ��t:�: 
cyclopedia, because you will 
tlnd what you want in an in-
stant in a more condeusf'd 
form. Sixty years of exp�ri ... 

made it possible for the publishers of FlO AMERICAN to pre�ent to the purchasers it remarkable aggregation of information. 

Home Mechanics 
for Amateurs 

'l'bis boOl{ b a s  achieved an unparal1elpd success in one 
week, and a 8 peeial Edi� 
tion of 4.000 copies bas been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
bow to make things the 

����;:fi��:e;�:IY ;� ��fi 
prove of value to you
much more than you real� 
lze. Do things with your 
hands. Send for a circu lar 
giVing contents-the circu
Lars cost only a cent the 
book $150 postpaid. If the 
boOk could meet you face to face you would be t.he 
first to purchase. TtJe first 
large edition is almost 
gone, order to-day. 

310 PUlI"es :J:l6 Engravillll"s Price $1.1>0 

TWENTYaTHIRD EDITION 

EXPERIMENT AL SCIENCE. 
By GEORGE n. HOPKINS 

Re1)iseiL and Gi'eaUy Enlarged. 2 Octavo Vol'llffMS. 1,100 
Paoes. 900 Illust1'atwns. Cloth BO'l,fnd, Postpaid. '5.00. Hulf .Marocco, Postpaul. $7.00. 

�l 1( l' l.lItI M IJJN'L' A I, ;;Cl]]NCW i. sO well known to 
many of OUI' reKdel's that it is hardly necessaJ:"Y !low to 

Jl�Ise wgrk�eM��PNg�i�! . decid ed some months 
ago tbat It would be 
pecessary to prepare a new edition of this work 
in ordflr that the many 
wonderful dil!!coveries 
of modern times mlgbt 
be ful l y described in its 
pages. Since the last 
edition was published, 
w o n d e r f ul develop
ments in wireless tele
graphy, for example, 
have been mad e. It 
was necessary. there
fore, that a good deal of 
new matter tlhould be 
added to the work in 
order to make it thor
ougbly up-to�date, and 
with this object in view 
SOme 200 Dages have 
been added. On ac
count of tbe increased 
size of the work, it has 
been necessary to divide 
it into two volume8, 
handsomely bDund in 
buckram. 

REViSED alld ENI,ARGED EDITION 
The Scientific American 

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

Price, $[).OO ill Cloth. $6.00 iu Sheep. $6.1>0 i n  Half InD I'DeCO. Post Free. 
'rhis work has been re� 

vised and enlarged, 

900 New Formulas. 
The work is so arranged 

as to be of use not only to 
tbe speCialist, but to tbe genera reader. It should 

h��e
e �n� 1 �6:ksi.&o��erl 

circular containing f u l l  
Table 0 f Couteuts will 
be sent on aplllication. 

Those who already have 
the Cyclopedia may obtain tbe 

1901 APPEN DIX. Price, bound in cloth. $1.00 postpaid. -----� 
MA 01 C Stage I l lusions and Scientific Diver· 

sions, including Trick Photography 
Th hi work appeals to 

old and young alike, and 
it is one of the most at� 
tract.lye MUday books of 
the year. The illusions 
arB illustrated by the 
highest class of engrav� 
ings, and the exposes of 
th e tricks are, in many 
����ldl�i�i���� �h et!;: 
selves. Conjuring, large 
stage illusions. fire-eat
ing, s W 0 r d-swallowing, 
�e�t:v��u�s

n�ient ����c: 
automata, curious toy-s, 
stage e1fects, photographic tricks, and the projec
tion of moving photo� 
grapba are all well de
scribed and illustrated. 
making a handfOorne VOl
ume. It Is t a s t e f u l l y  

�:1�;rgd��a b6'�g'
e :rg: 

fesslOn to be t'Ge �tand .. 
By A.-A. HOPKINS. 568 pages.

a�D I������ei�.118: 
MUNN & CO •• Publishers, 36 1 Broadway. NEW YORK 

Scientific American 

Flour, wbeat, Liberty Mills . . . . . . . .  52,535 to 52,537 1 
Flour, wheat, Missouri Valley Milling Co . . . .  52,539 
Food and farina made from wheat, break� 

fast, Sleepy Eye Milling Co . . . . . . . . . . . . .  52,493 Food, poultry and pigeon, Campbell, Morrell & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,544 
FOoding

Pr��r�� . ::�:��' . . �.�:���� . ����.
f
.
a

.
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r: 52,532 
Foods for horses, cattle, swine, and other stock, �ondimental, David E. IPoutz Co . .  52,51:3 
Foods for live stock and other animals, F. H. Erb, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,533 
Foods, prepared cereal breakfast, Francis H. 

I Leggett & Co. , . . . . . . . . . . . . . . . . . . . . . . . .  52,518 
Fruits, dried, Francis H. Leggett & Co . . . . . 52,480 
l'urnaces, air beating, May & Flebeger . . . . . .  52.273 l 
Furniture, certain named, Oscar Onken Co . . .  52,276 
Gelatin, Michigan Carbon Works . . . . . . . . . . . .  G2,53,s , 
Gin, .J. & A. Freiterg . . . . . . . . . . . . . . . . . . . . . . 52.32H 

I Ginger snaps, Pennsylvania Baking Co . . . . . .  52,523 
Glassware, certain named, Creamery Package 

Manufacturing Co. . .  . . . . . . . . . . . . . . . . . . .  52,319 
Gloves for athletic sports, P.  Goldsmith's 

Sons . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . 52,483 
Grease cups, Lunkenheimer Co. . . . . . . . . . . . . .  52,335 
Hair dyes, A. Cristadoro . . . . . . . . . . . . . . . . . .  52,452 
Hair nets, silk, A. H. Woolley & Co . . . . . . . .  52,Boo 
Hair tonic, B. F. Miner . . . . . . . . . . . . . • . . . . . .  52,465 
Hams, shoulders, and bacon, E. Godel & 

Sons . . . . . . . . . .  , .  . . . . . . . . . . . . . . . . . . . . . . .  52,321 
Harmonicas, National Musical String Co . . . .  52,432 
Harvesters, m owers, and reapers and parts 

thereof, International Harvester Co. of 
America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,521 

Hats, men's and boys' stiff, soft, and straw, 
Freeman Brothers . . . . . . . . . . . . . . . . . . . . . .  52,481 

Hay carriers, F. E. Myers & Bro . . . . . . .  , . . .  52,365 
Horns for motor vehicles, A. H. Funke . . . . . .  f>2,2HX 
Hosiery, elastic, J. Ellwood Lee Co . . . . . . . . . 52,363 
Ice machines, Davenport Ice Chipping Ma-

cbine Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,512 
Incubators and brooders, M. W. Savage . . . . . . 52,374 
Insect powder, Gilpin, Langdon & Co . . . . . . . .  52,420 
Insula ted wire and adhesive tapes used for 

insulating, New York Insulated Wire Co. 52,337 
Journal bearings, Chapman Double Ball Bear-

Ing Co. of America . . . . . . . . . . . . . . . . . . . .  52,317 
Keys, cushion finger, Munson Supply Co . . . . . .  52,364 
Knit jackets and sweaters, Stephenson & Co. 52,379 
Knitted underwear, C. E. Smitb . . . . . . . . . . . .  52,377 
Knives, pocket, Wiebusch & Hilger . . . . . . . . . . 52,496 
Lamps and fittings of metal for same, incan-

descent electric, Edison & Swan United 
Electric Ligbt Co. . . . . . . . . . . . . . . . . . . . . . .  52.320 

Lamps of all kinds, electric, Korting & Ma-
Latb��e"{i�nty

cJ�e'l%'�::��i'iPat;� . . ::::: : : : : : : : :  g§:��i 
L,axatives, W. S. Johnson & Son . . . . . . . . . . . . .  52,487 
Laxatives, Bristol-Myers Co. . . . . . . . . . . • . . . .  52,497 
Ledgers, Rich mond & Backus Co . . . . . . . . . . . .  52,305 
Linen and cotton piece goods, G. C. Riggs, 

52,475, 52,449 
Lock washers and nut locks, National Lock 

Wasber Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,366 
Magazine, C. D. Steurer . . . . . . . . . . . . . . . . . . .  52,380 
Magazine, monthly, W. G. Bruce . . . . . . . . . . . . 52,316 
Magnetic currents to invalids, apparatus for 

administering, J. W. Steeves . . . . . . . . . . .  52,281 
Medicinal oil for external use, C, W, Smith . 52,470 
Medicine, certain named, Dr. A. Gude & Co" 

G. m. b. H. . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,472 
Medicine, certain named, L. J. Knerr . . . . . . . .  52,473 
Medicine for horses, cattle, and poultry, 

Aschenhacb & Miller . . . . . . . . . . . . . . . . . . .  52,450 
MedH;.U1e tor illdlgestioll, Sterling Remedy Co. 52,459 
Medicine for the cure of constipation and 

bowel and stomach ailments, F. Mul� 
ler, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,467 

Medicine, poultry, F. L� . . . . . . . . . . . . . . . . . .  52,498 
Medicines, worm, B. S. Fahnestock . . . . . . . . .  52,461 �Hetal, Learing, .fi"'rlCtionless Metal Co" 

52,264 to 52,266 
Metal manufacturers, U. T. Hungerford Brass 

and Copper Co. . . . . . . . . . . . . . . . . . . . . . . . .  52,347 
Metal polisb, J. B. Hill . . . . . . . . . . . . . . . . . . . . 52,301 
Metals, antifriction and bearing, William A. 

Hardy & Son's Co . . . . . . . . . . . . . . .  52,284, 52,285 
Microbe killer, I. Radam . . . . . . . . . . . . . . . . . . .  52,499 
Milk condensed, Borden's Condensed Milk 

Co. . . . . . .  52,315, 52,392. 52,407 to 52,410, 52,526 
Milk, condensed milk, cream, and evaporated 

cream, Borden's Condensed- Milk Co . . . . .  52,546 
Mineral compound for cleaning brass and 

otber metals, H. A. Lawt-on. �' . .  � . .  ' . '  ' "  52,444 
l\ioreens, Eddystone Manufacturing Co . • • • • •  : 52,394 
Nails, horse, Standard Horse Nail Co� .52,343, 52,344 
Nails provided with a non-metallic coating, 

J. C. Pearson Co . . . . . . . . . . . . . . . . . . . . . . .  52,269 
Needles for hand and- machine sewing, Henry 

Milward & Sons . . . . . . . . .  : . . . . . . . . . . . . .  52,328 
Needles of all kinds, Thuringische Nadel & 

Stahl waaren Fabrik Wolff, Knippenberg & Co., Adien Gesellscbaft . . . . . . . . . . . . . 52,346 
Oil, cylinder and valve, J. D. �treett & Co . .  52,310 

-OliVeS, Francis H, Leggett & Co . .  " . . . . . . . .  52,462 
Olives, Akerman & Tuilley . . . . . . . . . . . . . . . . .  52,524 
Packing gages and cutters, Demarest & 

Carver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  52,35G 
Packing, machinery, G. A. DanieL . . . . . . . . , . .  52,414 
Packing, rubber, Gorham Rubber Co . . . . . . . . . 52,268 
Paints, house, Pimbley Paint and Glass Co . .  52,338 
Paints or stains, absorbent, Baumann-Klage 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,436 
Pans, baking, Edward Katzinger Co, . . . . . . . .  52,416 
Paper bags, Union Bag and Paper Co., 

52,383 to 52,386 
Paper, carbon, De-Fi Manufacturing Co . . . . .  52,262 
Paper, printing, Dill & Collins Co. : . . . . . . . .  52,295 
Paper, toilet, A. F. Baird . . . . . . . . . . . . . . . . . .  52.258 
Papers, toilet, Hubbs & Corning Co . . ' "  . . . . .  52,421 
Paste, dry, Crown Oil and Wax Co . . . . . . . . . .  52,294 
Pavements and compositions or Cf'ments for 

making the snme, bituminous, Warren 
Brotbers Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,348 

Pens, steel and plated, C. Howard Hunt Pen 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,411 

Petroleum, illuminBting, Standard on Co. of 
New YOrK . . " "  . . . . . . . . . . . . . . . . . . . . . . .  52.308 

Pianos, Jewett Piano Co. . . . . . . . . . . . . . . . . . .  52,423 
Plaster, Glencoe Lime and Cement Co . . . . . . .  52,324 
Polish for wood and metals, liquid, W. J. 

Bussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52.393 
Powder, foot, E. E. Ambrose , . ,  . . . . . . . . . . . . .  52,404 
Powder, foot, Rice, Stearns & Co, , ,  . . . . . . . .  52,474 
Powdered paper for the skin or toilet use, 

A. S. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,527 
Preparation for the complexion, liquid, M, 

Secor . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . .  " 52,458 
Puddings and custards, W. P. Ward . . .  : . . . .  52,542 
Pumps, otherwise known as bucket or chain 

pumps, pUrifying, St . . Joseph Pump Co . .  52,345 
Pumps, piston well, Red Jacket .Th--Ianufactur-

ing Co. . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . .  . . .  52,372 
Pumps, water, F. E. Myers & Bro . . . . . . . . . .  52,274 
Rawhide, specially prepared, New Process 

Raw Hide Co. . . . . . . . . . . . . . . . . . . . . . . . . .  52,275 
Razors, A. Wittf� , . . . . . . . . . .  , . . . . . . . . . . . . . .  52,349 
Razors, Challenge Cutlery Corporation . . . . . . .  52,477 
Razors and pocket knives, A. L. Silberstein . .  52,342 
Refrigerators, Lorillard Refrigerator Co . . . . .  52,429 
Remedies, certain named medicinal, J. B. 

Starkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,476 
Remedies for certain named diseases, M. 

Gebauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,418 
Remedy for baldness, W. P. Ward . . . . . . . . . .  52,M2 
Remedy for certain named diseases, S. .1. 

Dalzelle . . . . . . . . . . . . . . . . . . . . . . " . . . . . . .  52,440 
Hemedy for dropsy, E. Henke . . . . . . . . . . . .  " .  52,454 
Remedy for inflammation, B, F. Miner . . . . . . 52,466 
Ribbons, Smith & Kaufmann . . . . . . . . . . . .  , . .  52,378 
Rice, Dolan Mercantile Co, . . . . . . . . . . . . . . . . .  52,515 
Root canal filling, W. H. Leak . . . . . . . . . . . . . 52,463 
Sarsaparilla, Lanman & Kemp . . .  ' , . " . . . . . .  52,456 
Seeding machines, American Seeding Machine 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.351 
Seeding machines, broadcast, Peoria Drill and 

Seeder Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,370 
Seeds, agricultural and horticultural, Peter 

Henderson & Co. . .  . . . . . . . . . . . . . . . . . . . .  52,492 
Sheetings, waterproof, Stork Co. . . . . . . . . . . .  52,501 
Ships' logs and sounding machines, Thomas 

Walker & Son . . . . . . . . . . . . . . . . . . . . . . . . . 52,382 
Sboe polisb, Wbittemore Brotbers & Co . . . . . .  52,312 
Shovels, spades, and scoops, A very Stamping 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,352, 52,353 
Silk dress goods, W. H. Roe . . . .  , . . . . . . . . . . .  52,:i:i9 
Silk piece goods, Passavant & Co . . . . . . . . . . . 52,369 
Skirts, women 's, misses', and children's 

outer, M. Goldman & Co . . . . . . . . . . . . . . . . 52.396 
Soap, laundry and toilet, Grand Union Tea I 
Soap?Otoli�t: · ci��i���ti ' S��p' ·C�: : : : : : :  : : : : :  g�;�g� i 

not fair to you nor fair to us to tell you in 
small space what the points are that make the 

P 1 Direct M t C eer ess Drive 0 or ar 
t h e  acknowledged leader among high grade cars-either 
American or foreign - in p()int of 8peed, simplicity, beauty 
and all-around reliability. 

OUR CATALOGUE GIVES 
a good idea of them. but it takes an actual ride in a Peerless to realize what a masterpiece it is. Let us 
send you the catalogue and a personal letter of introduction to the Peerless agent nearest to you. 
arranging for a demonstration. 
THE PEERLESS MOTOR CAR COnPANY, 38 Lisbon Street, Cleveland, Ohio 

Membel":A.L.A.M. 

Mullins 
Makes Everything In 

Art Architectural Sheet Metal Work 
Statuary-Ornamental Sheet Metal Work-Skylights-Fireproof 

W indows - Art Metal Tile , Roofing-Steel Ceilings- Finials
Wrought Iron Grilles-Cornices, etc., etc. Estimates, models and 
designs su bmitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs will be sent on request. 
The W. H. Mullins Co. ,203 Franklin Street, Salem, Ohio. 

Did you ever drive a car and wish you had 
"just a little more power?" 
Get a Wayne Model F (shown below) and you'll realize what 
to have ALL the power you want and MORE TOO. The 
motor ts a 4 cylinder vertical S %xS. The engine develops 
full 50 h. p. and ALL this power is carried to the rear wheels 
on a ball bearing transmlSSlOn system which ANNIHILATES 
FRICTION. 

Get our nearest agent to give you a ride in Model F and 
you'll know what motor'flexibility means. Seats 7 persons 
comfortably. Price $3,500. We make a car to suit every pur .. chaser at a price to suit every purse. Model R. Fivt;l passenger touring car, 35h. f .. ' ......... $2500 
I��:l �: ��;: E:�:::::: i��l��e���p�!::d ili-::'p::: ¥ggg Model G. Tonneau car, 14 h. p. en,!!;loe nnder hood..... 1000 Model H. Two passenger runabout, 14 h. p................ 800 

Let us send you catalog and full partIculars about any of 
these cars. 
Wayne Automobile Co., Dept. J, Detroit, nich. 



OLDER IT YOURSELF Mend any kind of metal. Requires 
no skill. No dirt,no trouble. Just heat around the hole or joint and - rub on Solderene. Better and ����I stronger than solder. For 25c and 

� name of your hardware dealer We will send two sticks, sufficient for 
���e"�l�s���:'irW;li'e�s ·Soif.��� Co., Dept. 11. Exchange Bldg ..  Boston. 

I Yz  h,p. engine only, $33.1 5  
3 h , p. engine only, 44.00 

. <DETROIT Motor New Model 
�lO�Vffi 1 9 0 (, 

The Smoothest Thing That Runs 
Noise, Friction and Uncertainty reduced to It minimum. . 
The reslllt of a high sbndard of manufacturing-which means every 

piece of metal testp.d-not by rule of thumb, but by scientific methods, 
On a testing machine built fol' th� pmpose. 

From foundry to nser, thd DETROIT AUTO-MARINE MOTOR 
passes in its various sta�es under one org"!tnization head. . 
this �:r, 

a;�t ::rk�\�g
as������ p��t:�!!�:��o!!�:���I!:' engmes 

WE MANU FACT URE THE MOTOR COMPLETE 
AND GUARANTEE EVERY MOTOR WE MAK E 

1 %  H. P. ,  $33 . 1 5. Engine only 
3 H. P. will develop 4 H. P., $44.00. Epgine only 

Foratationary power ptlrposes, we e�uip these eng-ines with the Auto 
Adjustab le GovE'rnor, at I\U addition of $5-making one of the most 
satisfadory gasoline engines for power purposes bUilt. 

Write for Catalog describing Auto-Marine Motors 1 to 20 H. P. and Auto Adjustable Governor. 
DETROIT AUTO.nARINE CO. 

15 E. Congress St., Detroit, Mich. 

The 

F .  G .  H;�h; ffo���:��i?a�J!lp�l
t�eet, New York 

The only builders of Auto-Marine Engines in tbe World 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully designed and well butlt. SingJe lever contra}, Com. bining automatic carburettor wit b 8p�rk advance. Develops wide speed range and reliability under most trying conditions. S,zes H to 60 b, p, Sm.d for catalog. 
CHAS. J. JAGER CO. 

FranklJn,  cor. Batlerymarch St., 
Boston, Mass. 

Adirondack 
Mountains 
Are now about the most central of 
all the great resor:ts. They have 
through Pullman sleeping cars from 
New York, Philadelphia, Boston, 
Buffalo and Niagara Falls via the 

• 
A night's ride takes you from any 

of these places to the center of the 
mountains in time for breakfast next 
morning, 

For a copy of " The Adirondack Mountains 
and How to Reach Them1" which is No. 20 
of the New York Central �ines' " Four-Track 
Series1" containing a fine map of the Adiron
dack Mountains and adjacent territory, with 
useful information in regard to hotels1 camps, 
lakes, rivers1 etc'l send a two-cent stamp to 
George H. Daniels1 Man'ager General Adver
tising Department, Room 26, Grand Central 
Station, New York. 

C. F. DALY 
Pass. Traffic Mgr, 

NEW VORK 
W. J. I.VNCH 

Pass. Traffic Mgr. CHICAGO 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &C. 
q.fI�J;�n:'����J g:rk����i�'i,d f�:c�g����:fi invention is probably patentable. Communications strictlyconHdentml. HANDBOOK on Patents sent free. Oldest agency for securing patents. Patents taken tbrough Munn & Co. rooelve 
special notice, without cbarge, In the 
Stitntifit Jlmtritan. 

A handsomely !llustrated weekly. J.argest clr. 
���tr�:��! �g�t���,Lifi�o1�ub;:li n�:�IJ':a��� MUNN & CO.361Broadw8y, New York 

Brll.nch Office. 62Ii I' St •• Washington, D. Co 

Scientific ADlerican 

Soda and baking powder, baking, Church & 
Dwigbt Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,292 : 

Specific for the treatment of whooping cough, ' 
Kl'oto PbarmacE'utical Co. . . . . . . . . . . . . . .  52,455 

SpectaclE's and eyeglasses and their mount-
ings and parts, Stevens & Co . . . . . . . . . . .  52,381 

Spices and mustard, E. R. Durkee & Co . . . .  52,296 
Starch, laundry, New Orleans Coffee Co . . . . .  52,304 
Steel, Crucible Steel Company of America., The Solution 01 

52,260, 52,261 

�f:�in���k 
el�;,�i�, 
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Stoves and furnaces, F. & L. Kahn & Bros . .  52,330 
Stoves and furnaces, beating, Fiebeger , Heat-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,263 Perfect Sanitation 
Stoves and ranges, Lattimer-Williams Manu-

facturing Co. . . . . . . . . . . . . . . . . .  , . . . . . . . .  52,333 
Sumac. gambier. oak, and hE'mlock extracts, 

G. H. Leonard & Co . . . . . . . . . . . . . . . . . . . .  52,464 
Suspenders, Pioneer Suspender' Co . . . . . . . . . . .  52,371 
Suspensory bandages and trusses, J. Ellwood 

Lee Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,422 
Syrup, Griggs, Cooper & Co . . . . . . . . . . . . . . . . .  52,326 
Tea, Dolan Mercantile Co . . . . . . . . . . . . . . . . . . . 52,514 
Thread, cotton, Clark Mile-End Spool Cotton 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,355 
Tobacco, chewing and smoking, Hoffman & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,486 
Tobacco, smoking and chewing, Gilbert, Son 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,419 
Tonic for the regulation of the alimentary 

organs, Brand Brothers Co. . . . . • . . . . • . .  52,451 
Tonic, powdered nerve and muscle, E. T. 

Ricbards . . . . . . . . . . . . . . . . . . . . . . .  , . .  , . .  , .  52,500 
Toothacbe wax, O. F. LeonbBrdt . . . . . . . . . . . .  52,457 
Trunks, valises, and satchels, P. C. Murphy 

Trunk Co. . , . . . . . . . . . . . . . . . . . . . . .  " . . . .  , 52,368 
Twine, Fulton Ba'g and Cotton Mills " , . " " 52,482 
Valves, blow-off, Lunkenbeimer Co, " " " ' " 52,336 
Velvets, A. L. Dreyfuss & Co . . . . . . . . . . . . . .  52 357 
Washing machines, rotary, Benbow-Brammer 

' 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  52,437 

Water, lithia spring, Londonderry Lithia 
Spring Water Co . . . . . . . . . . . . . . . . . . . . . . .  52,334 

Wheels, metallic rims for vehicle, Clincher 
Automobile Tire Manufacturers' Associa-
tion . . .  . . .  . .  . . .  . .  . . .. . .  . .  . .  . . . .  . .  . .  . . . .  52,293 

Wbisky, L. Kabn & Co. . . . . . .  , . . . . . . . .  , . . .  52,270 
Wbisky, Star Dist!llery Co. . " . , . , ' . .  , . .  ' . ' 52,280 
Wbisky, Lang, Scbenck & Co, . . , . .  , . . . . . .  , .  52,334 
Wbisky, Blutentbal & Bickart " "  . .  , . . .  ' "  52,400 
Wbisky, Fairfax & Co. . . . . .  , . . . . . .  , . . . . . . .  52,479 
Wbisky, W. Scbneider W. W. & L. Co, . . . . , 52,494 
Wb'sky, Star Distillery Co. . ,  . . . . .  , . . . . . .  , '  52,545 
Wbisky, malt, S. Binswanger & Bro" . ,  . .  , .  52,504 
Wine, W. H. Jones & Co • . . . • . . . . . . . • . . .  , • .  , 52,522 
Wine in bottles, white, Compania Vinicola 

del Norte de Espana .' . . . . . . . . . . . . . . .  ; . .  52,509 
Wire clotbs and screens, W. S. Tyler Co. , . ,  52,388 
Wringers and the parts thereof, clothes, 

American Wringer Co. . . . . . . . . . . . . . . . . . 52,406 
Yarns, woolen, worsted, and mohair, Henry 

E. Frankenberg CIl. . . . . . . . . . . . . .  52,442, 52,443 

LAB'CLS. 
"Ambrosia Pure Chocolate Wafers," for con .. 

fectionery. Ambrosia Chocolate Co . . . . . . .  12,860 
" Chockorn, "  for a bonbon, L. C. Paschal . . . . 12,859 
"Circleanum," for a cancer remedy, A. V. 

H. Wakeman . . . . . . . . . . . . . . . . . . . . . . . . .  , 12,865 
"Clay-Ola," for cigars, O. L. Schwenke 

Lltbograpbic Co. . . . . .  , . . . . . . . . . . . . .  ' "  12,843 
"Cleverettes," for cigars, Schmidt & Co . . . .  12,848 
"EI Scienj:ifico, " for cigars, O. L. Schwenke 

Lltbo!<rapbic Co. . . . . . . . . . . . . . . . . . . . . .  , '  12,842 
"Elegant," for flour, Pensacola Grocery Co. 12,856 
"Greater Than King, " for cigars, B. Lyon . .  12,84� 
"Indian ," for cocoa, Pennsylvania Chocolate , 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,852 
'iIndian," for chocolate, Pennsylvania Choc-

olate Co. . . . . . . . . . .  , . . . . . . . . . .  12,853 to 12,855 
"Kermer's 'E. T.' (Every Time", for a 

medicine, C. F. Merker . . . . . . . . . . . . . . . . 12,866 
"Knoch," for cigars, W. Knoch . . . . . . . . . . . .  12,846 
"La Mertina," for cigars, A. Mertens . . . . . .  12,850 
"Little Victor," for cigars, O. L. Schwenke ' 

Lltbograpbic Co, . . . . . . . . . " . .  , . . . .  " . "  12,845 
"Masballah Coffee," for coffee, M. Horowitz 12,851 
"Men tho Camph,:O'  for an ointment, M. G. 

Slocum . . . . . . . . . . . . . . . . . . . . . . .  " . .  , , ,  . .  12,864 
"Mercedes, " for cigars, Schmidt & Co . . . . . •  12,847 
"N auvoo Brand Garments, " for knitted COID.bination union suits, Ensign Knitting Co. 12,869 
"Prime," for thread and cotton, I. J. Sil· 

verstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,871 
"Red Seal Brand Medicine Dropper, " for a 

medicine dropper, American Lithographic . 
Co. . " . . .  " . " . .  " . " " . . . . .  " . . . . . . . . .  12,867 

"Red Seal Brand Medicine Dropper, " for 

is exemplified in 
the SV-CLO Closet, 
the construction 
and action of which 
ends at once all the 
subtle dangers of 
disease raising from 
im proper cleans
ing ; the escape of 
sewer gas ; the ab
sorption of poison 
by the material of 
w h i c h  c o m m o n  
closets are made 
(iron for instance) ; 

�lOd the gradual discoloration (" f those 
interior parts which furnish B prolific 
bree�ing-gr.0t:nd for millions of death-
deahng bacllh. . 

The action of the SV-CLO is two-fold. 
Besides the copious flush of water, 
there is an irresistible syphonic action, 
which, like a powerful pump, literally 
pulls the contents through the outlet 
channel, cleansing, scouring, polish
ing as it goes, leaving the INSIDE of 
the pipe as clean and smooth as a china 
bowl. And this is a truism because the 
SV-CI.o is solidly constructed of china 
-Pure white china-without joint or 
break or rough place insideorout to fur
nish lodgment for dirt or disease germs. 

SY-CLO 
Closet cut 
in hail 
showing the 
interior 
construction 

lET US  B E . YOUR- FACTO RY 
WRIT E FOR ESTI MATE ON A N Y  ARTICLE 

YOU WANT MAN UFACTURED 
STAM PING S ,  M ODELS, E XPER.  W O RK 

WRITE FOR FREE BOOKLET 
T H E' O LO S E  M A C H I N E &. S T A M P I N O  CO. 970 H l) m l lton St., Cleveland, O. 

medicine droppers, American Litho- (�I'aJ-�fJ.� . ('f)rliss Engines, Brewers grapbic Co. . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  12,8.68 L.�!I and Bottlers' Macbinerv. THE VIT.TER "Ro�:�a�,
re��-valo�re��av���, '.' .. ��� . .  ������: 12,861 • MFG. CO ... 899 Clinton St., Milwaukee� Wis. 

"St. Bernard Extract of Bark ," for extract 
of bark, St. Bernard Medicine Co . . . , . . .  12,863 

"Star Baby Egg Matzoths, " for biscuits, H. S. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,858 
MODELS '" EXPE R I M E NTA L W OR K .  Inventions developed. Special �Iachlnery. 

E. V. BAILLARD. 24 Frankfort Street. New York. "Star Tea Ma tzoths, " for biscuits, H. S. 

"Tb!"'Vim�r
'
i���" 'cii;I" 'Ski�t:;'

" f��" i�di��': 12,857 
RU B B ER 

Expert Ma�ufacturers 
misses' and children's skirts American FIne JobbIng Work 

" 
Skirt Manufactnri�? Co. , . . .  ." . ,  . . . .  , .  " 12,870 I PARKER. STEARNS /( CO.. 228.229 Soutb Street. New York Turtle Egg Shampoo, for a haIr wash, A. I ____ . _. ___________ . .

. 
_ 
.
. _. _____ _ 

.. .K; Rex . . ;, . . . . . . , . . . . . . . . . . . . . . . . . . . . .  12,862 : Experimental Work. Designs for Automatic Macbinery. Wlrtib'::g!;,�n
b�� Jg: �:����', �: .�: , ����:��: 12,844 I U. M. MAYER, M.E., 1131 Monadnock Bl',---Chicago, 111. 

PRINTS. DRYING MACHINES.  s'H�'nn'T�a�V�L 
THE NATIONAL MODEL WORK!'!. HA J:�c;r���;h:r

o
S
r 

&
m���e

.
r: . .  ��� . .  

s
.
t��� . ��.

t
.
s: 1,642 M�;8l!������ r��kFtftgdl��n�::tbe6��g.nd Light 

"American Beauty," for millinery and straw 
bats, Gage Brotbers & Co . . . . . . . . . . . . . . .  , 1 ,643 

"Black and White," for millinery and straw 
hats, Gage Brotr.ers & Co . . . . . . . . . . . . . . •  1,651 

"Father of Waters," for flour, L. P. Hub-
bard . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,657 

"Floral ' Effect, "  for millinery and straw 
hats, Gage Brothers & Co . . . . . . . . . . . . . . .  1,650 

"Mushroom Fashion, "  for millinery and straw 
bats, Gage Brotbers & Co . . . . . . . . . . . . . . .  1 ,647 

"Panama Sailor," for millinery and straw 
hats, Gage Brothers & Co . . . . . . .  \ . . . . . . . . .  1,649 

"Peacock Feather," for millinery and straw 
bats, Gage Brotbers & Co . . . . . . . . . . . . . . . .  1,644 , 

"Pi�turesque Chapeau," for millinery and I straw hats, Gage Brothers & Co . . . . • . . . .  1,639 

�H£ S C H W E R D T L E  S TA M P  C O .  � STEEL STAM P S ,  LETTERS & F I G U R E S  B R I D G E. P O R T  C O N N . 

Experimental & Model Work 
Gir. &: advicefree. Wm, Gardam & Son, 45-fi1 Rose St,N.Y 

NOVELTIES So PATENTED ARTICLES MANUfACTURED B'v CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. E.KONIGSLOW STAMPING & TOOL WORKS, ClE:VE LA ND, O. 
" Plaid Trimmed." for millinery and straw 1 _____________________ _ 
" 

bats, Gage 1;I�otbers � 0' . . . . . . . . . . . . . . .  1,638 EI t '  Supplies. Telephones. Novelties, Dynamos, , Plateau Drape, for mIllmery and straw I ec riC motor •• fans, batteries, lamps, bells, helts. bats, Gage Brotbers & Co . . . . . . . . . . . . . . . .  1,646 books. toys. Big catalog 4c. Undersell all. Want, aj!ent •. " Ribbon Streamers," for millinery and straw
. I OHIO ELECTRIC WORKS. Cleveland. Ohio 

bats, Gage Brotbers & Co . . . . . . . . . . . .  , .  1,643 
"Rose Garlanded," for millinery and straw � Magl·cal Apparatus bats, Gage Brotbers & C o  . . . . . . . . . . . . . . . . 1,640 ,. • "Russell's Regulars," for playing cards; Willis . � . . 

W. Russell Card Co. • . . . . . . . . . . . . . . . . . . 1,659 . Grand Book catalou;ue, Over 700en!<ravmgs 
" Sapolin Gloss Carriage Colors, t ,  for carriage 25c, Parlor Tricks Catalogue, free. 

colors, Gerstendorfer Bros . . . . . . . . . . . . . . .  1 ,658 MAR'fINKA & CO . . Mfrs,. 493 Sixth AVe., New York. 

Examine your closet; if it is made 
of enameled iron or has j ust an ordi
nary flush, discard it at the first oppor
tunity for a SV-CLO. Your doctor pays 
the bill. If you are building a house 
or buyiug one, insist on SV-CLO Closets 
with the trade mark name burned in 
the china. The fact that 

Closets cost but little more than other 
closets-that, with ordinary care, they 
wi11 last as long as the house in which 
they are installed, leaves no further 
excuse for sewer sickness. Ask the 
plumber. A book on " Household 
Health " mailed free, if you send the 
the name of your plumber. 

Lavatories 0./ every size and design 
made 0./ the same material, and on 
the same principle, as the SY.CLO. 
POTTERIES SELLING COMPANY. 

Trenton. N. J. 

Note tbe 
deep water 
seal, making 
the escape 
01 gal 
impossib16 

F riCtinnless 
. Metal 

A babbitt 
that is all 
the n a m e  

are the best argument. You can reduce ex
by reducing tong expensive stops and tearing down 

of machInery babbitt it, by the use of Friction less. 
Floicttonles8 Metal {lo., Chestnut St., Chattanooga, TenD. 

S ta rt �ck�!!L9���!ew���it�!�!� 
business in the °WO�id�be 

srroo;t :��:�:tfg��t'lJ�;!��l: profits-money comes with orders- our plan for starting beginners is a sure winner and offers yOU !l  cbance to get In business for yourself. Full particulars for stamp. 
A. FRAN KLlN·HOWARD CO" Kansas City, Mo.  

E Y E  B E N DE R S  
:e��'n�o�a�h�e�.Y !J!a�: ��c�a�g ¥61% inch and bend up to 7 inches diameter. Write to-day for catalogue. 

Wallace Suppfy Co., 921 Garden City Blk, Chicago, I I I. 

SOCIALISM 
Tbe m ost important question of  tbe day, Get posted. 
Read the greatest Socialist magazine in tbe world.' 
300,000 circulation. Send' lOco silver for one year's triaJ. 

GA VLORD WILSHIRE. Editor 
" Wlllilhire's llagazine," 800 Blaek Bldg .. N. V. City 

R A Z O R  S A F E T Y  F R E E  
Better than the $5.00 kind. Mail us your dull raZOr and 35 cents and 

we will return your razor sharpened aud also give you our Saiety Guard 
and r ree Booklet tl'lling how to shave and hone your own r&zor as well 
as an expert. A. GOODRICII, Mrr. 648 W. Madbon St., ChIcago Estabhshed 1864 

DO YOU " The Singer Fashion Series," for corset covers 
and petticoats, ,Singer Sewing Machine 00. 1,652 

" The Singer Fasbion Series, " for wedding MASON'S NEW PAT. W H I P  HOISTS Want your PATENTS DeveJoped ? 
gowns, Singer Sewing Machine Co . . . . . . . . 1,653 

" The Singer Fashion Series," for tailored 
traveling costumes, Singer Sewing Ma-
cbine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,654 

" The Singer Fashion Series, "  for afternoon 
gowns, Singer S'ewing Machine Co . . . . . . . .  1,655 

"Tbe Singer Fashion Series, " for shirt-waist 
costumes, Singer Sewing Machine Co . . . . .  1,656 

"Velvet-Box Plait," for millinery and straw 
bats, Gage Brotbers & Co . . . . . . . . . . . . . . .  , 1 ,645 

"Wings and Bows," for millinery and straw 
hats, Gage Brothers & Co . . . . . . . . . . . . . . . .  1,641 

A printed copy of tbe speCification anrl drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnisbed from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt.l 
15iven. Address Munn & Co., 361 Broadway, New 
York. Canadian patents may now be obtained by tbe in· 

I ventom for any of the inventions named in the toreM 
J
' going l1st. For terms and further particulars .lIdress Munn & Co., 361 lIroadway, New York. 

. save expense and liability inCident to Elevators. Experimentals, lllodeis and fine instrument Adopted by principal storehouses in New York & Boston work. Surveying instrument repaIrs a specialty. 
Manfd. by VOLNEY W. MA SON & CO., Inc. Richter & Poncet, 1 15 Co u rt Street, Hoboken, N. J. Providence, 1(. I., U. S. A. Two minutes from D. L. W� Depot 

Telegraphy f.��i�i!i LEARN WATCHMAKI NG 
for:e�l;etg�kity�r��OUB�!� ��a�S w�tnledIfo��!�p���: 

I N 'I H T 0 R S We manufacture, M ETAL SPE- !C;:�iPEa�ofeelm��rrg��dwF!e c���rlJ�g-· Positions se-
ClALTIES of all kmds. to order; ST, LO(;lS WATCHMAKING SCIIOOL St. LouiS Mo lar�est equIpment; lowest pric- . ' , 

mOdel forlowestimatee::r'td��fe��riid�ceFREE 
� . . 

---�.-�--. -
.. 
--

� EAGLE �OOL C� Dept. A, ('Inclnnatl, O. "We Analyze Iverythinli "  Watch Making and Engraving School � 
We teach t-be trade tborougb ly in tbree to six montbs. At Reasonable Rates 
You can earn muney while learning. POSitions guaran- Investigations and Researches. Processes improved. teed to:tf:��:.�esCi6,etp':l;nt��'���O¥!�iitnte Patent litigation, etc. 
1021 Grand Avenue, �ansas City, Missouri MAX D. SLIMMER, Ph.D., 403 EllSWOrth Bldg., Chicago 
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