
RECENTLY PATENTED INVENTIONS. 
PIulDblng IlDpravelDents. 

FILTER ATTACHMENT.-W. T. ERICKSON, 

New York. N. Y. An improved filter is herein 
provided in which means are employed for 
reversing the flow of the water so that impure 
matter lodged in the filter may. from time to 
time, be washed out therefrom. The invention 
prevents the indiscriminate changing of the 
direction of the waterflow and at the same 
time provides means for effecting the change at 
the proper time. 

FLOAT·VALVE.-J. L. MAYFIELD, Sonora, 
Texas. This float· valve is especially designed 
for troughs in which it is desirable to main· 
tain a constant level of water. The valve will 
automatically operate to re·supply the tank 
with water when it is withdrawn to a certain 
lower level and will also operate to cut off the 
inflow when the water shall have reached a 
certain predetermined height in the trough, 
such as will be within easy reach of animals 
for drinking purposes, or the main taining of 
a desired quantity of st�reo water. 

Mechanical Devices. 

BOTTLE·F ILLING MACHINE.-S. C. MIL· 
LER, Louisville, Ky. In this invention a filling 
tank is employed and tubes depending there· 
from enter the necks of a number of bottles. 
Means are provided for the escape of the air 
from the bottles as the liquid in graduated 
quantity is introduced witliin the bottles. The 
present invention is an improvement on a pre· 
vious invention of :\11'. :\Iiller's, wherel>y the 
construction is rendered more efflcien t in ser· 
vice. 

PNEUMATIC TOOL.-W. M. HOLDEN, Barre, 

Vt. Mr. Holden's pneumatic tool is arranged 
without a valve and the construction is such 
as to insure a uniform pressure on all sides 
of the piston and produce a free reciprocation 
with practically no friction. The tool is corn· 
posed of but few parts not liable to get out of 
order and readily accessible to permit con· 
venient cleaning or repairing whenever neces
sary. 

DEVICE FOR WATER:\!ARKING PAPER.
K R. and O. F. BEHREXD, Erie, Pa. By the 
use of this machine these inventors are able 
to secure a genuine water· mark by compression 
of the paper fibres in a paper·web while it is 
yet in a damp condition. Such compression: of 
the libres makes the water·mark take place 
after the paper·web has passed the couch rolls 
and before It en tel'S the calenders. 

B ALING·PRESS.-lII. CURRY, Killeen, Texas. 
Mr. Curry provides an improvement in that 
class of automatic presses adapted for baling 
hay, cotton, excelsior and similar materials. 
The materials are packed and compressed in 
the press box by means of a reci proca ting 
p lunger and wires are applied to the bale 
while being formed and subsequently twisted, 
knotted, and severed successively, after which 
the bale is ejected by the new one being formed. 

Medical Apparatus. 

THERMOMFfl'ER ATTACHMENT FOR 

FOUNTAIN·SYHINGES.-F. KING, New York, 
X Y. The purpose of the invention is to pro· 
vide a means for applying a thermometer to 
fuuntain syringes and similar containers in 
such manner that the scale of the thermometer 
may be conveniently read and the thermometer 
applied independent of the body of the reo 
ceptacle, and yet in communication with its 
contents. 

Railway ImpravelDent8. 

DRAFT RIGGING.-P. M. CANTY Altoona, 
Pa. Mr. Canty's invention is an improvement 
in draft rigging for railway cars, and partic· 
ularly in the means whereby the draw·bar 'is 
yieldingly connected with the car so it can 
yield longitudinally to a limited extent in both 
directions, and thus cushion the longitudinal 
strains on the bar. 

Miscellaneaus Inventlans. 

FLOATING FISH·TRAP.-A. C. BURDICK, 

Portland, Ore. The purpose of the invention 
is to provide a novel construction of floating 
fish·trap made especially to fish with the tide 
and further to provide a novel construction of 
the pot and first heart and means for lIexibly 
and removably connecting them with support· 
ing scows. 

TUCK·CO:\IB.-J. A S'l'ILES, Wichita, Kans. 
The comb comprises two members having pecul· 
iar hinged· like connection. One member may 
be in the shape of an ordinary comb, and the 
other member having ornamental configuration. 
l'he main feature of the invention resides in 
so connecting the two members that after the 
comb· like member is introduced in the hall' the 
two members will clamp it, and at the same 
lime afford means whereby straggling haIr 
may be secured. 

l<'OLDING SATCHEL.-J. TREVETHAN., 

Berkeley, Cal. This metallic satchel or holder 
is designed especially for carrying books and 
is constructed to fold compactly when empty 
and to fold in close engagement at its sides 
with the outer side surfaces of the book covers 
when the device is carried or held in the hand. 

NOTE.-Copies of any of these patents will be 
fnrnished by ltlunn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the inventlon, and date of this paper. 

Busintss and 

Scientific American 

Ptrsonal Wants. Inqnlry No. 34�6.-For makers of portable saw
mllls. 

Inqniry No. 34�7.-For makers of sman clamps 
for paper. 

htqllh'Y No. 34�S.-}i'or steel framing, girders, 
etc., tor the constructiOn of buildings. 

Inqniry No. 3429.-For makers of appliances for 
disLrioULUJg a dry powder fire extinguisher on fires. 
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READ THIS COLUMN CAREFULLY.-You 
wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the mformatiun. In every case it is neces
sary ta give the nUlDber at· the Inquiry. 

MUNN &; CO. 
Inquh'y No. 3430.-For an ice machine, capacity 

&Xl pounds per <lay, 
Inqniry No. 3431.-For 

patent cutlery. 
AND eACH BEA RING THAT DATE. parties to manufacture 
[See note at end of list about copies of these patents.J 

Marine Iron Works. Chicago. Catalogue free. 
Inqniry N o. 340�.-For a producer gas plant. 
AUTo8.-Duryea Power Co., Reading , Pa. 
Inquiry No. 34113.-For manufacturers of uuto· 

rna tic boot-cleaning machines. 
Small Steam Motors. F. G. Grove, Luray, Va. 
Inquiry No. 3404.-For machinery for preBBing 

peat to be u3ed as fuel 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Inqnlry No. 3401l.-For machinery and supplies 

for a canning factory. 
Dies, toolS, models. Am. Hardware C O.,Ottawa, Ill. 
Inqnlry No. 3406.-For machinery for removing 

the skin of anlmals after slaughtering. 
Coin-operated machines. Willard, 284 Clarkson St., 

Brooklyn. 
Inqnh'y No. 34U7.-For makers of thermometers 

with circular dial faces. 
Dies. stampings, specialties. L. B. Baker Mfg. Co., 

Racine, Wis. 
Inquiry No. 340S.-For3-lncb steel tubing)i inch 

thick. finished On the insi de. suitable for gas engine 
cylinders. 

Handle & Spoke Mchy. 'Ober Mfg. Co., 10 Bell St., 
Cbal<rin Falls, O. 

Inquiry 1\0. 3409.-}l'or information concerning 
WIreless telegraphy. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co .. Box 13, Montpelier, Vt. 
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collars. 
J.let me sell your patent. I have buyers waiting. 

Charles A. Scott, Granite Building, Rochester, N. Y. 

8C�re�I��t!x:�o���I�r;.�·or maChinery for making 

Parties to manufacture on royalty the latest improved 
cooking range. Mrs. Eleanor Clarke, Emlenton, Pa. 

Inqnlry No. 341�.-For machinery apd appliances 
for a cold storage room. ' 

We make anything in 8'heet metal. any shape. Esti
mates free. Metal Stamping Co., Niagara Falls, N. Y. 

Inqniry No. 3413.-For sheetruetal model makers 
in New York and Philadelphia. 

Inventions developed and perfected. Deshming and 
machine work. Garvin Machine Co," 14-9 Varick, cor. 
Spring Sts" N. Y. 

Inquiry N o. 3414.-�'or manufacturers of machin. 
ery for making pressed brick. 

Mantlfacturers of patent articles, dies. stamping 
tools. light macliiifery. Quadrigtt. Manufacturing Com
pany, 18 South Canal.Street, Chicago. 

Inquiry No.34Hi.-For machines for affixin g 
stamps t 0 En velops or cards. 

rl'he largest manufacturer in the world of merry-loW
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inqniry No. 3416.-For makers of malleable iron 
to do noveity work. 

We manufactnre anythinl't in metal. Patented arti
cles, ruetal stamping, dies. screw mach. work, etc. 
Metal Novelty Works, �3 Canal Street, .Chlcago. '.' 

Inquiry No. 3432.-For makers of hand and 
steam laundry machinery. 

Inquiry No. 3433.-For Information relative to 
the use of compressed air for elevating water from 
deep wells. 

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

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 nut answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor t6 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 furnisbed with 
addresses of houses manufacturing or carrying 
the same. 

SpeCial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the oh.ce. Price 10 cents each. 

Books referred to promptly supplied on receipt Cof 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 

(8747) F. A. S. asks for a strong glue 
that can be held over a flame and then be ap
plied. A. Some of the 'so-called marine glues 
are used in this way: (Al Naptha, 1 pint; 
pure rubber, cut into shreds, 1 ounce. Macer
ate for 10 to 12 days and then rub out smooth 
on a plate. Then mix 2 parts of shellac with 
1 part of this solution. Melt at about 250 
deg. F. for use. (B) Dissolve 10 parts of 
caoutchouc in 12 parts of refined petroleum, 
by digesting for 10 days to 2 weeks. Then 
carefully melt 20' parts asphalt and when 
melted, pour in the other solution. Keep warm 
(in hot water), and stir until uniform. Pour 
into greased molds and allow to harden. These 
marine glues are 'very strong. 

(8748 ) G. H. M. asks: Can a battery 
be made where one of the electrodes used 
Is gold! If so, what is the other electrode, 
and what is the exciting fluid used'! A. We can 
see no reason why a battery may not be made 
with gold for a negative element, and any 
metal which will be acted upon by the liquid 
used for the positive element, If one wished 
to do so. Platinum was used in this way in 
some. of the older forms of cell. It was re
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or��� 
7.-For parties engaged in cutting placed by carbon as a cheaper material. And 

The celebrated" Hornsby.Akroyd" Patent Safety Oil the carbon of almost a.ny cell may be replaced 

Engine is built by the De La Vergne Refr .... erating Ma. by gold. 
chine Company. Fo"t of EllStl3Sth Street, New York. (8749) J. M. C. asks: How many 
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•. headed wire watts are required to 16 candle power In
'candescent lamp per hour? Also, about the 
a verage price per thousand watts of electric
ity. A. Incandescent lamps for best service 
are made for about 3% watts per candle, or 
55 watts for a 16 candle power lamp. The 
price for service is differently rated in' 'differ
ent places. In large cities it is about 2 cents 
per ampere hour at 110 volts; in small places 
the rate is often so much a lamp·mon th, the 
time of lighting not being considered. 

The best bookfor electriCians and beginners in elec
tricity is U Experimental SCience," by Geo. M. Hopkins. 
By maU, $5. Munn & Co., publishers,.361BroadwaY,N. Y. 

Inqnh'y No. 3419.-For manufacturers of axle 
cutters. 

We manufacture on contract: phc;ented hardware 
specialties, tools. dies, met�l stampings, speCial ma
chinery, etc. Edmonds-Metzel Mfg. Co., 718 West Lake 
Street, Chicago. 

Gasoline Automobile Batteries. William Roche's 
U Autoga&" used properly will carry '\�ehicle twlce as 
far as any other battery of same weight. William 
Roche, inventor and manufacturer. 42 Vesey Street, 
New York,N. Y., U. S. A. 

Inquiry No. 3421.-For dealers In old rubber. 
MONEY MADE EASY.-lf you are employed In any 

branch of the electrical business, and want to increase 
your income In an easy and pleasant way, don't fail to 
1.l1rite'US at once. Our propOSition is positively a neces
sity to all interested in the SCience of electricity. Ad
dress Frederick J. Drake & Co., 356 Dearborn Street, 
ChicHgo, 111. 

'nquin' No. 3422.-For mnkers of heaters using 
wood for fuel. 

To A mbitiou8 Pel's ons. 
A prominent business man of New York Clty writes 

that he would like to come in touch immediately with a 
few well-recommended persons who are desirous of a 
higher education. This party has at his disposal a 
limited number of }I'ree rl'uition Contracts in the fol. 
lowing courses: Electrical Engineering (including In
terior Wiring and l.ijiithtinjiit. ElectriC Railways and 
1'elephone and Telegrapb Enjiitineerilljl), Practical 
Electricity, IliustrHtinjiit, Caricature. Ad-writing, Jour
Dltlism, Proof-reading, Bookkeeping and Stenojiitraphy. 
There is absolutely no immediate expense for tuitiun. 
if you are awarded one of these contracts. the only cost 
to you beinjiit postajiite. etc., and you can pay these 
durinjiit the first four months. We would stronjiitly 
recommend that you write to this gentleman. if you 
are ambitious to jiZet abead. Address W. L. B., Box 53 
Madison Square, New York City, and enclose your 
references, and be sure and men tion Scientific Ameri· 
can. 

Inqniry No. 3423.-For photographic nickel· in
the·slot machines. 

rr Send for new and complete catalogue of Scientific 
and other Books for sale by Monn & Co., 361 Broadway, 
New York. Free on application. 

Inqnlry No. 34�4.-For makers of molds for mak· 
Ing soap. . 

Inqnlry No.. 34�15.-For manufactureraof engrav
Ing maoblne1"7 for hutton maklna. 

(8750) C. B. says: I want a magnetic 
coil capable of attracting an armature a dis
tance of % of an inch. The circuit will have 
a pressure of 110 volts at 10 amperes. What 
size coil will I need, and also size wire? A. 
We do not advise you to make a magnet as 
you propose to carry 10 amperes at 110 volts 
pressure for the purpose of attracting an ar
mature % of an inch. It would require a 
large wire and be very heavy. It is far better 
to use one ampere and have a pair of 100-
volt lamps in parallel as a resistance. The 
coil will require to be wound to 10 ohms. re
sistance and No. 24 wire may be used. Of 
this about 400 feet will be required. 

(8751) C. S. N. writes: 1. Having 
noticed in your Notes and Queries column a 
short time ago that borax and good manage
ment are the best for welding steel, I wish to 
state that while both are Indispensablr', I 
find that an ounce of carbonate of iron to 
the pound of borax Is a very good addition. 
Can you inform me whether aluminium can be 
soldered with lead·and-tin solder, and in what 
proportions? Also, what kind of acid to use'l 
A Lead-and-tin solder alone is not suitable 
for soldering aluminium. A solder made of 
1 part aluminium, 1 part of 10 per cent phos
phor tin, 8 parts zinc, 32 parts tin, by weight, 
makes a good-flowing solder. Canada balsam 
is used for flux. 2. What is the voltage of an 
Edison-Lalande battery cell, such as is used 
on gasoline engines, and will it be either tem
porarily or permanently exhausted by running 
a small motor for an hour or more? A. The 
voltage of an Edison-Lalande cell is about 
7-10 volt. Their small internal resistance 

greatly increases their amperage and capacity 
to from 100 to 300 hours. They are not ex· 

hausted on shor runs. 
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ACids, making polyamidoanthraq uinone 
sulfo, E. Hepp ........................ 713,432 

Addressing and N.ssorting newspapers, maga-
zines' etc., machine for, L. A. Agnew . 713,272 

Adjusting compound wound generator, C. 
P. �'. Steinmetz ............ 713,523, 713,574 

Alcohol, making wood, Brandt & Root .... 713,552 
Animal trap, H. �argen t. ................. 713,502 
Automobile, A. S. I{rotz .......... ......... 713,313 
Awnings, means for hanging, C. J. Graf. 713,299 
Axle support, G. W. Kramer .............. 713,455 
Bag frame catch, T. E. Grimm . . . . • . • . . . . •  712,429 
Bag holder, O. G. Nosker ................. 713,139 
Bale band fastening, D. M. Campbell ...... 713,203 
Bandages, suspensory, H. C. Lovis ........ 713,318 
Batteries, nOll-active metal for use in 

storage, H H Lloyd ................ . 
Beading and turning machine, G. S. Hill.. 
Bearing, roller, R. D. Camp . . . • • • • • • • • • . .  
Bearing, side) J. C. Wands ............. . 
Bed and commode, invalid, W. C. Feely .. 
Bed, sofa, T. G. Wever ................. . 
Bedstead table attachment, C. Swindell, 

713,568 
713,566 
713,058 
713,183 
713-416 
713;260 

Sr . ................................... 713,52U 
Bedstead, J. Arn ......................... 713,374 
Bicycle driving mechanism, 1.1. Schmidt. ... 713,350 
Binder, H. E. Dade ....................... 713,2811 
Bit, E. A. Cowles ......................... 7I3,U67 
Blackboard trough, T. R. Baker .......... 713,377 
Blotter holder, L. W. Willson ............ 713,266 
Blowpipe, E. Fouche ...................... 713,421 
Blowpipe, M. M. I(err .................... 713,451 
Boat, swing, J. White ................... 713,263 
Boller, Cowley & Cooper .................... 713,068 
Book, check, F. Vandeven ............... 713,538 
Book cover,� Thomas & Lynch ........... 713,176 
Boot and shoe tree, A. C. McKnight. ..... 713,482 
Bottle, V. D. White ...................... 713,548 
Bottle holder, A. Schneider ................ 713,160 
Bottle holding case, F. W. Molitor ........ 713 13U 
Bottle, non-refillable, W. S. McCrea ....... 713;136 
Bottle, non·refillable, T. J. F. Muller ..... 713,236 
Box, H. F. Henning ...................... 713,216 
Box fastener, C. L. Mellinger ............. 713,233 
Box filling and closing machine, paper, 

C. de Qulllfeldt. ....................... 713,491 
Box making machine, J. W. Denmead ..... 713,074 
Bracket hook, H. C. M. Saber hagen ....... 713,156 
Brake adjuster, Paxton & Driscoll ........ 713 339 
Bread cutting machine, C. J. Vann . . . . . • . .  713;539 
Brick making machinery, C. R. Monroe .... 713,570 
Bridge, collapsible or folding, D. Doyen .... 713,561 
Broom or analogous instrument, M. Young ... 713,549 
Brush, rotary, F. G. Farnham ............ 713,080 
Bucket handle, J. SchaffN ................. 713,505 
Bucket, well, C. P. Jackson .............. 713,442 
Buckle, J. F. Molloy ..................... 713,569 
Buffer, hand, O. L. Brainard ............... 713,199 
Buffing wheel, E. R. Burns ................ 713,2u1 
Burial aparatus, C. W. Wellman ........... 713,187 
Button, badge, J. A. Doran ................ 713,076 
CanlPra attachment, J. K. L. Thomsen ..... 713 177 
Can filling machine, J. R. Brown .......... 713;554 
Can opener, W. �Iaxwell ................... 713,472 
Cane and seat, E. La Force ............... 7]3,114 
Capo tasto, E. R. Kappeler ................ 713,310 
Car brake, J. Runnoe ...................... 713 499 
Car coupling, F; S. Putnam ................ 713:240 
Car door, grain, Steine & Jones ........... 713,167 
Car door, grain, J. Montgomery ............. 713,476 
Car fender, E. Sherwood ................... 713,163 
Car grain door, S. E. McKenney ........... 713,481 
Cal', ore, W. C. Matteson ................... 713 321 
Cal' replacer, G. 1. Krieger .............. 71a:456 
Car window, J. Stewart . . . . . • . . . . . . . . . . . . . .  713,525 
Cars, automatic latch for dump, J. H. 

Hendy ................................ 713,302 
Carbureter, vaporizing, W. M. Power . • . • . •  713,146 
Carousal, cyclodial, W. D. Cronin ......... 713,070 
Carpet or floor covering, interlocking, A. L. 

Flood ................................. 713,420 
Cash carrier. W. L. Churchill. 

713,059, 713,060, 713,557 
Cash register, J. Schlnneller .............. 713,159 
Cash register, It. J. Cary .................. 713,205 
Cash register, J. L. Roberts ... ............. 713,243 
Cash register, Bickford & Lock ........... 713,387 
Cash register, Pottin & Moussler ........... 713,490 
Caster, M. Fishel ......................... 713,082 
Chafing dish heater and support, L. M. Tay· 

lor ................................... . 
Chain, C. W. Levalley .................. . 
Chain, drive, C. W. Hunt. ................ . 
Chaplet, McCoy & Lukens ................ . 
Cheese cutter, W. G. Templeton ......... . 
Chimney top, R. C. Dugan .............. . 
Chocolate cutter, J. F. Wynkoop .......... . 
Chuck, drill and lathe, O. M. Mowat . . . . . •  
Churn, A. C. Enoch ... .. ............... . 
Clay press, W. D. Frerichs ............... . 
Clothes pins, machine for scoring, riveting, 

and printing, O. Carr . . . . . • . . . . • • •  _ • • . •  
Clutch, friction, T. S. Casner ............ . 
Clutch, shaft and pulley, A. C. Pessano .. 
Coat hanger, I. F. Baer . . . . . • . . • • • • . . . • . .  
Coating composition, insoluble, J. A. Just. 
Cock, ball, D. W. Gorman ................ . 
Cock, plug, Dordo & Schutte . . . . . . . • . • . • .  
Coke oven charging device, A. Ernst ..... . 
Collar and necktie fastener, W. Ferguson ... . 
Collar blanks, etc., machine for folding, 

713,531 
713,120 
713,102 
713,571 
713,532 
713,409 
7I3,27U 
713,478 
713,293 
713,562 

713,285 
713,556 
713,341 
713,376 
713,309 
713,426 
713,052 
713,413 
713,418 

C. H. Knapp ........................ 713,112 
Collar blanks, etc., machine for folding, 

Mai t1and & Beattie .................. 713,230 
Collars, etc., machine for reinforCing, J. H. 

Shepherd ............................. 713,247 
Coloring matter. Compound suitable for 

producing, Julius & Gunther .......... 71:1,447 
Comb, J. A. Clinton ...................... 713,402 
Conduit outlet box. Interior. Betts & 

Thomas ............................... 713,386 
Cooker, S. W. Richardson . • . • . • . . . . . . . . . . .  71�,]54 
Cork extractor, W. T. Fox ................ 713,422 
Cork puller bottle neck clamping mechan-

Ism, E. Walker ....................... 713,540 
Cotton chopper, A R. Johnson .............. 713,224 
Cotton stalk cutter, W. Qualls ............ 713,241 
Crib, Infant's, T. H. Churchill ............ 713,398 
Culinar.v utensil, H. von Utfel. ............ 713,575 
Current motors, starting alternating, T. J. 

Johnston ...................... 713,445, 
Currying device, H. J. Bretzel ........... . 
Cut off, drain pipe, F. J. Louis ........... . 
Cycle driving gear, motor, D. Macdonald ... . 
Cycle, motor, F. Thourot . ............... . 
Damper mpchanism, F. G. Cooper ........ . 
Dental chair, A. W. Browne ............... . 
Dpntal r'Tlginp, F. Hurlbut .............. . 
Dental forceps, W. T. Martin ........... . 
Dl'ntal matrix crown, I. H. Alexander . . . • •  
J)pntal tool holder, C. A. Lundberg . . . . . . • •  
Dentistry, G. G. Martin .................. . 
Dpsk lock, detachable cylinder, J. Roehr', 

713,567 
713,281 
713,466 
713,467 
713,533 
713.066 
713,282 
7111,10:1 
713,470 
713,27:1 
713,319 
713,460 

71:l,2H, 7I3,2�r, 
Display rack, Feldmann & Haas........... 71:1,417 
Distilling apparatus, W. F .  M. Goss ...... 713,297 
Distilling liquids, W. F. M. Goss .......... 71:1,298 
Door hanger, E. F. Lawrence . . . . . . • . . . . . . .  7]3,]]5 
J)6or hanger, Lane & Janes ............... 71a,315 
Door spring and check, combined, J. Wolf. 71:{,2R7 
Draft gear, friction, II. C. Buhoup ......... 71a,392 
Dress shiPlds to waists., means for attach-

Ing, D. Basch ........................ 713.193 
Ilrum, heating, W. J. Burton . ............. 713,055 
Dumping device, C. �'. Howbert . ........... 713,220 
D,\"I' and making saml', l'f'd disazo, Schraube 

& Voigtlapndpr, Tet'lnl'r ................ 713,507 
Erlg.', straight, W. Paschall. ............... 713.141 
Reinea tional appliance, J. Flindall ........ 713,080 
Egg tiller, C. E. Staats .................. 713.355 
Electric conduit, A. M. Lougee ........... 7I3,12:l 
Electric conduits, making, A. M. Lougee .... 713,122 
Electric machines, maintaining synchronous 

rotation of dynamo, E. W. Mix ........ 713,326 
(Contmued on paue 848) 
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Electric machines, operating dynamo, F. H. 
Jeannin ............ ; .. ... ...... ... ... . 

Electric meter, J. Harris .... : .. ' .... . .... . . 
713,307 
713,564 
71::.1:l3 
71:l,500 

Electric switch. T. Muller . . . . . . . • . • . . . . . . 
El('ctric time switch, M. Rush . • . . • • • • • • • . 
EI�'('tric wave forms, recortling, E. J. 

�lurphy ...... " ....................... 713,4711 
Eh·ctrlcal distribution s),stf'm, C. P. Stein-

metz .................................. 713,356 
Electromagnetic brake, W. T. Pember ...... 71:�,:1-!0 
Eh'ctrlmagnetlc tool, R. R. N icely"".". 713,486 
Blf'vator hatchways, safety doorway for, J. 

H. Johnson .... "" ... " .. "."" .. ". 713,225. 
Emergency brake, A. L. von Steuben . . . . . . . •  713,357 
�]lHl gate, J. F. White ......... " ...... ". 713,262 
Entlless carrier. T. X. Jones . • . . . • . . . • . • .  713,446 
Enghw, J. P. �lagney . .. " .. """ ... " ... 713,320 
I�ngiue brake, traction, E. Doerschlen .... 713,408 
Engine coupling, traction, J. W. Buller . . . •  713,393 
Engine sparking mechanism, gas or gaso-

lcne, J. E. Bean (by jutlicial change of 
name now E. B. Parkhurst) . . . . . . . . . . •  713,194 

Engilws, exhaust pipe muffler for gas or 
other, J. L. & C. J. Tobias" . . "" .... 713,536 

Envt·lop, H. A. Graham . . . . . . . . . . . . • • • . • •  713,428 
Eypglassps, R. B. Finch, reissue ........... 12,054 
ES<'Jet, �'. Quarmby . . . . . . . . . . . . . . . . . . . . . . •  713,149 
}�aueet holder and solder retainer, combined, 

J. G. Porch """"""""""""". 713,344 
Faucf't, hot or cold water, Pierce & Hanson. 713,144 
Fped regulator, G. Hoeplwr . . . • . . . . . . . . . . • •  713,099 
Fpnce making machint', W. C. Kincaid . . . •  71a,452 
Fiber, treating vegetable, C. T. Lee" . ... 713,116 
�'Ile, document, F. Tramblay . . . . . . . . . • . • • •  713,363 
File wrapper, F. L. Danforth .............. 713,071 
Filtpr and cooler, combined, J. E. Bimm . . . •  713,197 
�'Ilt<'r, coffee, R. Aubry . . . . . . . . . . . . . . . . . . . •  713,192 
�'Ilter, oil, J. D. Edwards . . . . . . . . . . . • . • • • . •  713,292 
Ii�ire alarm, automatic, F. Bernardin . . • • . . . .  713,050 
FirparIll, magazine, S, H. Barton . . . . . . . . . •  713,276 
1"Ire door lock. G. Alhrecht. . . . . . . • • • . • • . • .  713,372 
Fit'pproof grain bin, E. V. Johnson . • . • • • . •  713,104 
Fit'PIn'oof structure, prismatic, F. L. O. 

Wadsworth ........ " .................. 713,182 
Fish hook, W. H. Jacoby . . . . . . . . . • . • . . • • . •  713,306 
Fish nt'ts, illuminating buoy for, W. L. 

Uhlenhart . " ........... " ............. 713,364 
�'ishlng reel, J. H. Adams ................. 713,371 
Fishing tackle spoon carrier, J. J. H ilde-

brandt ......................... " ..... 713,435 
Flue cutter, adjustable, W. H. Kauffman .... 713,108 
nushlng device, W. Scott .' . •  ' . ' . ' .' ... '. 713,161 
Fly trap, H. A. Bierley " .. """ .. " .. " 713,388 
Food, cereal, H. D. Winton ................ 713,581 
�'rult assorting table, C. D. Nelson . • • • • . . .  713,484 
�'uel briquet, J. Simons .. .... .. .. . . . .. .. ... 713,512 
Furnace, G. W. Meacher • • • • • . • . . . . . . . . . . .  713,473 
Furnace doors, device for connecting, M. 

713,288 
713,503 
713,179 
713,275 
713,576 

Cummings • • • • • • • • • • • • • • • • • • • . • • . . • . . • •  
Fuse carrier, H. R. Sargent • • • • • • • . • • • • • •  
Gage, J. A. Traut • • • • • • • . • • . . . . . • . • • . • •  
Game, C. M .  Atkins • • • • • • • . • • . . . • . • • • • • •  
Game register, E. J. Wells • • . . . . . . . • . • •  
Gamf's, counter for pinochle or similar, L. 

V. Johnson .... . . .. .. ...... ... " ...... 113,444 
Garment clasp or hose supporter, J. 

Stanley .... " . . . . ......... . . . . ... . . . .  
Garment hanger, M. A. Willer . . . • . • . • • • . •  
Garment supporter, L .  M .  Jones . • . . . • • • • •  
Gas burner, W. F. Keiser ............... . 
Gas burner of Bunsen type for illuminat-

713,252 
713,188 
713,106 
713,449 

ing purposes and for heating, Lamure 
& Yege . . . . ... ..... .  "" ............. 713,314 

g:: :��!�:to:: ��f;fen�: ' F: 
. 
L· .

. 'iri�h '. : : : '.: ���:�i 
Gas generator, acetylene, T. H. Duncombe. 713,291 
Gas generator, acetylene, H. & H. H. 

Henley .. .......... .  " . . . .  " . . . . . . . . . •  713,303 
Gas generator, acetylene, G. G. Smith .... 713,353 
Gas, m.eans for storing and distributing, 

G. G. Smith ...... " . .  " . . " .. " .. . " 
Gas pressure regulator, Ii'. J. Root. . . . . . • •  
Gas regulator, G. H. Gregory . . . . . . . ... ! • •  
Gas tubing, L. P. Dodge"""""""" .. 
Gearing, J. R. Carter ............. ' ...... . 
Glass articles, apparatus for finishing, 

713,354 
713,496 
713,093 
713,559 
713,396 

G. W. Blair .. "." .... "" .. """. 713,280 
Glass tile press, C. P. Lawshe ............. 713,317 
Globe supporting bracket, V. Lanslngh . . .. 713,458 
Gold separator, F. M. Johnson . . . . . . . . . . . . •  713,105 
Golf game, Indoor, H. H. Taylor . .  """ .. 713,253 
Governnr, J. A. Llghthlpe . . . . . . . . . . . . . . •  713,463 
Grain clean8l" llnd sellarator, J. C. Ben-

son ........ " ......... " .. .. . .. . . . ... 713,049 
Grain drill. A. N. Norris . . . ..... .. ... " ... 713,335 
Grain elevator and dump, H. A. Burgess' . .  713,394 
Grain, steep.ng, W. P. Rice . • . • . . • . . . . . • •  713,349 
Grease cup, H. C. Winspear ............. 713,579 

WO�DorMETAL 

WALWORTH 
PIPE VISES 

are the Heaviest and 
Strongest vises made. 

REN£WABLE STEEL JAWS. 

WALWORTH MFC. CO., 
128 TO 138 FEDERAL STREET, B OSTON, MASS. 

THE EUREKA CLIP 
The most useful article ever invented 

���,;.b�Ji������tuJ��i���:��!�8����: 
ance Companies and business men gena 
erally. Hook marker and paper clip. 
Does not mutilate the paper. Can be 
¥,���ehdt�11IIi �o��!li�:'s� !�i�n�a;8 
and notion dealers. or by mail on receipt 
of price. Sample card, btmall, free. Man-

Vi"nctil':.� 'fox %�'ifl��:: :i:ld';"/.ey' --------
" WOLVERINE" 

Gas and Gasoline Engines 
STATIONARY and MARINE. 

"'Volverine"' is the only reversible 
MarineGss Engine on the market. 
�:e:he

R
l����:! :�fitg:n:�J ei:: 

gineer. Ab8olutelY8afe. Mfd. by 
WOLVERINE MOTOR WORKS. 

12 1Iuron Street, Grand Rapids. Mich. 
Second Hand Oas and Oasoline Engines 
at a saving of 50 per cent., always in stock from 1 to 30 h. P:l aU 
makes. Stationary only. In thorongh order and guaranteed. lour 
needs in GaB or Gasoline EngInes W� keep. 
CALLES ON MOTOR CO. .  271 West St .• New York. 

BOGART GAS ENGINES 
Double Cylinder, 50 h. p 

and upward to 500. 
FARRAR &. TREFTS, 

Steam Engine &. 
Boller Works .... 

GASOLINE 
ENCINES 

Marine & Stationary 
from 1-4 to 16 H. P. 

A thoroughly satisfactory engine Grinding, polishing, or buffing machine, C. 
Werl·a .............................. . 713,256 at a moderate price. 

713,346 Write for catalogue. Ground detector. W. H. Pratt ........... . 
Gun mount, F. H. Schofield ............ . 
Harrow, H. H. Larsen .................. . 

713,506 THE CLIFTON MOTOR WORKS. 
113,459 233 E. Clifton Ave., CincinnatI, 0 

Harvester, grain binding, W. N. Whitely. 
Hat brim flanging machine, A. B. Waring. 

718,264 - ------::--::-_ 

Hi:fii fOR [XTRA H[AVY WORK Ht'ater mounting, electric, E. E. Gold ... . 
Hide working machine, N. Leidgen ..... . 
Hinge, H. A. Paquette .... "." . .  " . . .  ". 
Hod elevator. C. Carlson ............... . 
Hoisting engine dogs, device for operating, 

P. Olsen .......................... .. 
Horn fender. C. W. Allen """""""" 
Horse apron, J. Sullivan ................. . 
Horses from their stalls in case of fire, 

713,338 
713,204 

713,487 
713,373 
713,528 

����;:�e�e 
o��,

opJ��1tr,�e�i�r r��� P��8�� 
used in its construction is 
drawn from a s'lltC.ial8Ud and 
tempe�ed by a �t prOCf,s8, 
produCln� the "il&::o n gest. 
toughest, and mOllt reliable 

device for detaching and removing, 
W. R. W. Steiner et aL""""""". 

rope in existence. Each and 
713,522 every wire In It 18 separately tested io Insure perfection. 
713,137 809 N. ��������K & B���OloJl.o:,EM8.�''c. S. A. 

Horst'shoe, G. D. Nash ................. . 
Horst'shoe blanks, etc., from ductile metal, 

manufacture of, C. Holt. . ... . ... .... . 
HOJ"spshoe calk. C. D. Meitzler ........... . 
Hose pipe connection, G. S. Lee ......... . 
Hose supporter, A. H. Cohn ............. . 
Hose supporter hook, :\1. B. Hammond .. . 
Hot air furnace, J. Evans ............ . 
1I0t water bag stoppt'r, E. E, Menges ... . 
Hyc'rocal·bon burner, F, A. Reynolds ..... . 
Igmting devic(', electrical, C. A. Holdridge. 
In('andpscent gas manth's, manufacturing, 

713,219 
713,322 
713,117 
713,206 
7Ja,214 
713,210 
713,234 
713,494 
713,305 

J. T. Robin .................... ..... 713,573 
IncHlHh's('pnt mantlf's, machine for Pl-otluc-

lng, J. T. Robin ...................... 713,572 
Illili('atol', J. L Crawfortl ................ 713,069 
Incioxyl and making same, substituted, H. 

S. A. Holt .......................... 713,437 
Ink receptacles, T. 'Yaring .............. 713,546 1 
Ink well, suspended, �1, Behrman ........ 7.13,195 
Insulating or protective compounds, manu-

fac�ure of, C. L. V. Zimmer ... ...... 713,190 I 
Intt'rnal combustion engine, W. M. Power. 713,147 I 
Intf.·rnal combustion engine, H. F, Wall-

mann ......... " .. " ......... 713,366, 713,367 
Ironing machine, D. H. Benjamin ........ 7]3,384 
Ironing table, 1. M. King .. "" .. " .. "" 713,111 
Jib for mint'ral or ore washing, C. J. 

Hodge ............................... 713.436 

THE BRIGHT WHITE LIGHT FOR 

MAGIC LANTERNS 
f��n�f��'fA��,*,;r�!ft�grl,l:;!f;i::;�o�����f. 
1 cent. per hour. BE-ud for copy J:t"ranklin institute award 
and lists of Stereopticons. Movi ng Picture. and Slide •• 

WILLIAM8. BROWN & EARLE. 
6, 918 Chestnut St •• Ph i ladelphia. 

AGOOD INVESTMENT 
Fur $1.7 � :"'in��t:N?ri'.Yo'{.:m':M,n�JIffirt%�� 

tions. for learning TELEGRAPH 
OPERATING. 

til �ta� 'ilfa�� ':.�I:t��� 
to earn good wages. 
Send 25 cents for uni

versal dating stamp, by mail , postpaid. 
Send for our catalog. 

Est .abliBhed 187�. 
20 Park Place New York. 

Jointing devlc", E. H. Sheldon"" .. " .. 713,511 ohl!! TANDEM Gas Engine 
��

t
i�tin�' m�chi�:t�����rn'g ' �tt��h�e�t," �ir� 718

,381 For Go� or Ga"oUne 

cular, "Y. P. young .. .......... ....... , .. 713,370 10, 1��r��in2�rl;�.50s!!ii��:�S:�:I�.
ck

" Lab�\ fl.m�.
i�� .. �������: .. �r ... �' • .  '.������� 713,493 Northern Engineering Works. 

Ladder, extension, W. Zottman ........... 713,550 00 Atwater St., Detroit , Mich. 
Lamp, R. Marsh "" ........... 713,125 to 713,127 
Lamp burner, R. J. Bratton ............. 713,200 
Lamp burner attachment, A. L. Higgins. 713,098 
Lamp chimney holder, J. A.' Skaer.; . . .. .  713,513 
Lamp, regenerative gas, T. S. Leese ...... 713,460 
Lamp, vapor burning, E. J. Frost . . . • . . .  713,295 
Lathing tool, W. S. Moore ..... ""."". 713,131 
Lead and lead alloys, electrolytic refining 

of, A. G. Betts ." ..... ,,, ... ,,,,.,, 713,277 
Lead, electrodeposlted, A. G. Betts . . . . . .  713,278 
Lead, making white, W. H. Rowley. • . • • . . .  713,155 
Lemon juice extractor, F. B�amer .. .  , • . . . .  713,382 
Lock, O. Stoddard . • . . . . . . . . . . .  ,..' .. ' ...... 713,359 
Lock bar pipe, T. A. Gillespie . . . . . . . • . . . .  713,091 
Locomotive, A. P. Dodge ........ ; ....... 713,558 
Locomotive, electric, E. C. Lindsay ...... 7]3,464 
Low water alarm, - J. A. Brockhuis.. . . .. 713,553 
Lubricating device, A. G. Elvin .......... 713,410 
Mall bag delivering device, J. Swlhart ." . 713,362 
Mall box door register, H. S. Mills .... 713,325 
Mail matter, metallic device for fastening 

up, G. T. Shllton " .... " ..... ".". 713,352 
Match safe. H. T. Randle ................ 713,151 
Matrix making machine, G. B. Shepard ... 713,246 
Mattress sterilizer, W. H. Busser ......... 713,056 
Measuring instrument connection, J. E. 

Woodbridge .......................... 713,583 
Measuring instrument, recording electrical, 

Weston & Benecke • . . • • . . • •  713,257 to 713.259· 

THE " QUEEN" DRAWINO PENS. 
--.... �- SCIENTIPICALLY SHARPENED. 

"AR' I 

(Trade-Mark) 
Heaviest oily grain \eatll
er-tan colored or black. 
Watertight COll8tructlon. 
Comf'1rtable and .nearly 
Indestructible. Send for 
pamphlet. t 

J. P. TWADDELL 
1210-1212 Mark .. t Street ..... ..:I!!!iI ....... '=I",.' 

Philadelphia 

Meaaurlng the lengtha ot tahrlca. apparatua Apple Economical Oas Engine Igniters 
tor, F. C. Stephan . . . . . . . • . • . . . . • • • • •  713.524 Are p"'lthely the bffi.t Meat salting machine, B. Hiller . . . . . . • . . .  713,218 built for StatIOnary, 

Medical appliance, electromagnetic, F. Automobile and Marine 
H. Vollery • •  • . . • . . . • • . . .. . • . . • . . • • • • •  713,365 Gas Engines, �ither 

Medicinal vapor or liquid from the smoke �ej:::�h:1::�ers of green wood, apparatus for pro- manufacture of Igniting 
Met�l

Uc�rft'e, If�ea��g,
S���·e·li · &' i:;r"e�:::: �li:�l& D y n am O!l, Magnetos, 

Metal strip folding machine, E. M. Cobb. 713,062 ���
e
rn��iteCf!�'p�i�E'J 

Mine trap door, J. Wack .. .. . . .... ... . . .  713,181 mattrr. The Dayton 
Mine ventilating apparatus, C. Kuderer . . . 713,457 IS����:;! N�'�l��th St. C1air st., Dayton, Ohio, U. S. A. �li1�g 

bO;r:d 
Gkn�"dl��ee�a�hi"'�: ' 'A:

' 
F;I�d: 

713,213 New yo,k mock c""led by Cha<. J<:.l\hll." 97 Rea"e St,.et, N. Y.; 
rich . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . • . . •  713,088 �:'t

l
L����

h
:oc���e,;Zrb���:;D�i!��n��rceBuU�f��"'\ �:��n 

S
���,t Molding machine, J. Anderson • • • • • • • . • • •  713,047 carried by Electric Gas Lighting Co., 195DevonshireStTeet, Boston, Mass. 

���i��
y 

t����ftti�' d�;'i::�FJ�I��dB�it'z�i: ��g::gg Po�nt:clfic CC��f�n & Hayden Co., San Francisco, Distributing Agents 

Motor control, J. D. ihlder ... . . . . . ... .. . .  713,222 -...... ---------
Mot�� 1';;'s�et�IS���� . ������' .. ���t

.
r

.
o

.
I����, .. �: 713,380 WO n K S HOPS Moving stand or.figure, H. E. Hupton .. .  ' .. 713,221 " 

Music holder and turner, J. F'. Black .. . . .. 713,051 
Musical instrument, automatic, G. A. 

Brachhausen . . . . ..... . ...... . .. .... . . 713,053 
Musical instrument head piece, stringed, J. 

Brandt .. .. ........ . ...... "" "'''''' 713,390 
Name plate or printing machine, J. F. 

Blake .. . . . .. . .. . . . . . . . . .. . . . . . .. . .. .. 713,389 
Neckwear holder, W. H. Hart, Jr . . . . . . . . . •  713,565 
Newspaper folding, wrapping, addressing, 

and assorting machine, L. A. Agnew . • .  
Oar lock, folding, J. M. Blrtels • • • • • • • • •  
Obstetrical tractor, E. D. St. Cyr ......... . 
Oil burner, W. E. Chandler . . • . . . • . • • • • • •  
Oil burner, crude, L. S. ·Flatau . . . • . • . • . • • •  
011 heating and heat regulating device. 

713,271 
713,551 
713,166 
713,397 
713,419 

G. Porter .. . .... ... .... . ..... . . . .. .. 713,345 
Oils, refining asphaltic mineral, J. C. 

Mlms .............................. . . 
Oiling device, C. E. Hott ................ . 
Organ, H. C. Fletcher .................. . 
Packing, piston rod, A. B. Kay ........... . 
Paper bag holder, F. M. Thorpe .......... . 
Paper conduit, L. P. Dodge ............ . 
Peat collecting machine, W. A. Milne ... . 
Peat drier. W. A. Milne .............. .. 
Peat fuel, manufactured, R. A. Kellond .. 
Pen or pencil holder, J. L. Mullins ....... . 
Perforating machine, E. B. Stimpson .... . 
Phonograms, duplicating, T. A. Edison .. . 
Phonograph, G. A. Moore •..............•. 
Phonographic record, G. A. Moore . . . . . . . . . •  
Piano damper action, C. Otto ........... . 
Piano tuning pin, H. G. Osterberg ....... . 
Picture frame, combination, F. L. & W. G. 

713,475 
713,439 
713,084 
713,109 
713,178 
713,560 
713,129 
713,128 
713,110 
713,134 
713,526 
713,209 
713,477 
713,328 
713,337 
713,336 

Stiff ................................. 713,170 
Picture frames, machine for manufacturing, 

C. E. Sandstrom .................... 713,157 
Pictures, apparatus for exhibiting or view-

Ing animated, E. B. Koopman ....... 713,312 
Pictures, distantly reproducing, H. R. Pal-

mer .................................. 713,140 
Piles, placing, C. Sooysmlth . • . . . . • . . . . .  713,164 
Pipe T·coupling, J. J. Reilly ........ ..... 713,347 
Planter, corn, L. P. Graham .............. 713,212 
'planter, corn, E. M. Heylman ........... 713,217 
Planter, corn, L. P. Graham . . . . . . . . . . . . . •  713,563 
Planter gauge, seed, J. H. Littler ........ 713,228 
Plow, Ruef & Tomlinson ................. 713,498 

of Wood and Metal Workers, with
out steam power. equipped with 
BARNES' FOOT POWER 
MACHINERY -

allow lower bids on jobs, and give 
greater profit on tbe work. MachInes 
sent on trial If desired. Catalog Pree. 

W. F '" JOHN BARNES CO. 
Established 181'2. 

1999 RUBY ST • .'......_ft_O_C_K_'_O �=D.'-.-'\=L=L.:.. ______ _ 
MAXIMUM POWER-MINIMUM COST. 

If y o u  use a pump for 
��e[ � 1a[�� 

a�i?S
b:e��'i-�8 

mash, tanner's liquor, 
cottonseed 011 or fiulds, 
hot or cold. thick or thin 

T laERRrgT
tNryt

p
t8� p 

whlcb does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. PerfllCt-

!kl��aa��'i:k,:.i�.
paC�e"c"t� �:�����I3�bb�t��r�� 

TABER PUMP CO. , 32 Wells St .. Buffalo. N. Y •• U. S.A. 

W E L L DRILLING 
Machines 

Over70sizesand styles, for drilling either deep or 
ahallow wells in any kind of soil or rock. M ounted 
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. 

ELECTRIC 
MOTORS 

Plow, sulky, J. A. Frenler ...... 713,086, 713,087 We are olferlng tbls month a Potato cutter, seed, J. H. Simonson ....... 713,249 armature,electricmotor Preserving cereal foods. H. D. Winton ... 713,580 for $O.9�. (postll.ge 15 
Preserving cereals, H. D. Winton ........ 713,582 cen ts extra in United 
Pressure regulator, C. F. Spery .......... 713,251 States). 'These motors 
Printing press perforator, J. Kane ........ 713,107 are carefully built and 
Projectile, hollow, A. W. Erdman ........ 713,4121 �IU r,,!yai:l�f' .peeJ 0'i Propeller, S. Irwin ....................... 713,441 I tf:: c�h' 0 � er�i1 f" 
Proteids from non-nitrogeneous bodies, I small r:,,��els?� v �g 

separating, J. Carstairs ............. 713,395 
I' Every boy shou�3s'h:v� Punch and time stamp, combined, E. G. ,one. New catalog list-Connette . . . . .. . . ... . . .. . . . . . . . . . . .. . .  713,287' Ing electrical supolles Punch, check, G. M. Merritt ............. 713,323 andnoveltiesof alJ kinds Punching bag supporting device, G. S. sent with each order. 

Maxwell ............................. 713,232 send stamp for It. Fln-
Putty knife and pot hanger, combined, C. ished parts with instruc-

B. Mansbach ........................ 713,231 tlon for ahove. $O.7ii, 
PYroxylin article, Stevens & Thurber ....... 713,168 (postage 15 cents extra). 
Pyroxlln articles, making, Stevens & L. W. GILLEtolPIE, _ _ Marion, Ind. Thurber .............................. 713,169 -------__ .....:: __ . ___ ....... __ ....... .:....._=_ 
Rail joint, O. Niehaus ................... 713,334 If You Want the Best Rail joint, J. A. Bridge ................. 713,391 Lathe and Drill 
Railway construction, L. C. KendalL ...... 713,311 
Railway danger signal, J. Frysinger ...... 713,089 
Railway, electric, F. M. Ashley ........... 713,274 
Railway frog, G. W. Whiteman .......... 713,547 
Railway and other spike, H. J. Stone ...... 713,527 
Railway rail bridle rod. Copeland & Mas· 

sey ................................. . 
Railway rail joint, Z. E. Fiveash ....... . 
Rectifier, H. W. Buck ............ 713,284, 
Refrigerator, H. W. Nash . • . . . . . . . . . . . . .  
Rein holder, F. Matthews . . . • . . . . . • . • . . .  
Retinscope, S. A. Rhodes ............... . 
Rifle, J. B. Thorneycroft. .............. . 
Roof board joint, W. S. Wickham ...... . . 
Roof clamp or bracket, L E. Clum . . . . • • • •  
Rotary engine, J. C. Hagerty ............ . 
Rotary engine, W. I. Phifer ............ . 
Rotary engine, F. C. Jewell .............. . 
Rotary engine, M. D. Iialbach .......... . 
Rotary engine, G. M. Walker ............ . 
Rotary engine, J. M. Williams . . . . . . . . . . . •  
Rotary shf'ars, O. Sundt ................ . 
Rotary steam engine, H. Denis .......... . 
R ules, etc., joint for fordable, F. L. Traut. 
Safe or vault. J. Paton .................. . 
Safety clamp, C. E. Treadwell ........... . 
Salting machine, J. W. Gheen ............ . 
Sand scoop and elevator, L Bush .......... . 
Saw guard, W. B. Bennett . . . . • . . . . . . . . . .  
Scaffold, A. L. & E. D. Stiles ........... . 
Scaffold support, E. Jollffe .............. . 
Scale, J. A. Heydrlck ................... . 
Scale, computing spring, W. C. Whitney .. 
Screw plate, If'. W. Conant ............. . 
Seat lock, J. W. Ranson ................. . 
Secondary battery, R. Welford ........... . 
Sewing machine, broadcast, C. N. E. 

713,404 
713,083 
713,555 
713,237 
713,471 
713,348 
713,254 
713,577 
713,061 
713,301 
713,342 
713,443 
713,448 
713,541 
713,578 
713,361 
713,073 
713,255 
713,142 
713,537 
713,425 
713,202 
713,196 
713,358 
713,308 
713,097 
713,265 
713,064 
713,153 
713,186 

Gray ........................ " .. .. ... 113,300 
Sensitized material and making same, Mies 

& Cobenzl ........................... 713,474 
Sewer cleaner, L. Dubois ................. 713,077 
Sewing machine automatic stop mechanism, 

buttonhole, P. Fablsch ............... 713,079 
Sewing machine power cutting attachment, 

buttonhole, P. Fablscll ................ 713,078 
Shade adjuster, window, T. C. Hardy ...... 713,215 
Shade cloth trimmer, F. McDaniels ...... 713,333 
Shaft coupling, H. B. Murdock ............ 713,135 
Shafting set collar, C. W. Levalley........ 713,227 
Sheep shears, J. Pomeroy ................ 713,343 
Sheep shears, etc., method of and apparatus 

for driving the cutters in machine, J. 
C. Barnes ............... •.. . . . .. . . .... 713,378. 

Shepherd's crook, �'. Bins ................. 713,279 
Show case, E. C. Thurnau ................ 713,534 
Skirt attachment, G. H. L. Clark .......... 713,286 
Sleeping bag, L W. Morton ............. 713,329 
Sleeve protector, E. Peterson ............. 7]3,239 
Slicer, vegetable, J. J. Hall . ............. 713,430 
Smoke consumer, C. E. Padgett et aL .... 713,238 
Solldlfyln" and excavating the soil and con-

structing tunnels, C. Sooysmlth ........ 713,165 
Sounding board, S. W. Clark . • . . . . • • . • . .  713,401 
Spanner attaf'hment, P. Rayson . . . . . . . . • . • .  713,492 
Spinning machine, J. Brown .............. 713,283 
Spring cutting machine, Daniels & Mar-

shall ................................. 713,208 
Stacker, straw, C. N. Leonard . . . . • . . . . . . .  713,119 
Stalk cutter, J. H. Cotton ................ 713,207 
Stamp affixing machine, C. J. Fancher .... 713,415 
Station Indicator, J. E. Smith . . . . . . • . . . . .  713,516 
Steam boller, L. Lewicki . . . . . . . . • . . . • . . . .  713,462 
Steam engine, W. L. Silvey . . . • . . . • . . . . . .  71:\,248 
Steam engine, J. M. Clark ................ 713,400 
Steam generating furnace, J. L. Giroux .. 713,296 
Steam generator for hydrocarbon burners, 

G. W. Arper ......................... 713,048 
Steam generator superheater, H. Webster. 713,185 
Steam trap, W. T. Powers ............... 713,148 
Steering and maneuvering wheel for ves-

sels, S. W. Coflln ................... 713,063 
Stock, care of IIv�, Donald & PohL ........ 713,075 
Stocking supporter, D. H. Warner . . . • . . . .  713,184 
Stoker, mechanical, C. R. Allen . .. .. . .. ... 713,191 
Stool, McNary & Wiley . . . • . • • . • • • • . . • • . • .  713,483 
Stove or range. E. Beatty................. 713,383 
StDetcher, M. W. M. Crawford ........ . .. 713.405 

CHOCKS 
BUY 

WESTCOTT'S 
Strongest 
Grip, Great

est Capacity 
and Dural>il

ttll, Cheap and Accurate. Westcott Chuck Co., Oneida, N. Y •• U. S. A. 
A8

kJ.�s�
a
��: � �':fi':l��l��f������,

G
� 

FOR LIGHT A ND MEDIUM WORK 
this new 14 inch 

Subst��l!f,Il;.�ril��M��:��t j:."t!.m".�"e 
driving power is strong and positive-the 
!m��TR ��� glJ1�i:i!�e

t�a��I'i.�t�pW::.t-
inli{ matter on request. 
B. F. BARNES COMPANY. Rockford, III. 

Thirty 
Years 
Service 

In thirty years of continuous service 
in the' operation of the Government's 
fast mails, the Lake Shore has become 
the greatest through mail line in the 
world. 

Thousands of people use the Lake 
Shore because of its great record in the 
mail service. And it's a good reason. 

Nowhere is there extended to travel
ers, either in comfort or certainty of 
service better travel facilities than on 
the Lake Shore's great through trains 
between Chicago and Toledo, Cleveland. 
Buffalo, New York and Boston. 

Write for "Book of Trains" to 

A. J. SMI�H, G.P.& T.A., Cleveland, O. 
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RESTFUL SLEEP 
In Camp, ·on the Yacht Itnd at Home. 

"Perfection" Air Mattresses, 

Stud or button, A. S. & F. L. Lundberg . .  
Studding, sheet metal, W .  S. Moore . • • • • •  
l:ltulllng IJox, yieldh.g, C. Elldruwelt . • • • • •  
Support, self-adjusting, I. Hogeland . . . . . .  . 
Surgical instrument cuse, C. J. 1'agliabue . 
Tanning and lptlcbillg' appa rat us, C. :U. 

Wal tet· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

713,465 
713,132 
713,411 
713,100 
713,{\3� 

(,lJSHTOX� aDd PILLOWS. Tanning hhlf's, de., O. P. Amend . . . . . . • . • •  
I Tapping dcvi('i.' , l\.l'llCmel' & Hesse . . • . • • • .  

Tpf'th, mold f(H· forming nrtiticiul, M. J. 

7 1 3,542 
7 1 ;;,046 
71:J, 1 l 3  

Style 61 .  Camp l1attress with PllIow attached. 
Also sbowl nR lJa ttre •• della ted. 

Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not In use. 

ar Se d .tm- lllu8trated Oatalogue. 

MECHANICkL FABRIC CO. ,  P ROVIDENCE, R .  I. 

Overcoat $2.00 
_.,------

Short Box Overcoat ada pled for 
wet and dry weather. Made 
from the famous waterproof 
cloth. Write for sample. 

DELAWARE R.UBBER CO 
Dept. 1 6, 63 1 Market St., 

PH I LADELPHIA, PA. 

M A T C H FACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup
PLEMENT 1 1 1 3 .  Price 10 cent.. �'or sale by M unn & 
Co. and all newsdealers. 

ESTABLISHED 

1831 
THE 
C8UffTRY 
IDTlEMAI 
The OilY Agricultural NEWSpaper, 

.6lm A.Dl!rrrEDL Y THE 

Leading Agricultnral JonrnaI of the WorI�. 
Every department written by specialists, the 

highest authoritiesin their respective lines. 
No other paper· pretends to compare with it 

in qualificatioDs of editorial staff. 
Gives the agricultural NEWS with a de.:ree 

of completeness not even attempted by others. 

INDISPENSABLE TO 
ALL COUNTRY R ESI D ENTS 

WHO WISH TO 

EEEP 'UP WITH THE TlItlES. 

Slqle 8nbacnptlcm, t1.60; 
Two Subeeriptlou, tll.60; 

'Fhe Subsultttlolll, �60. 
SPEO.AL INDITOEMENT8 1o ·RAIS

EllS OF LABGEIl OLUIIS. 

Four Months' Trial TMp /iQcenIs. 
SPECIMEN COPIES 

will be mailed free on request. It will payany· 
body interested in any way In count� life to 
send for them. AddreJ3s the publishers : 

LUTHER TUCKER &. SON, 
AThan"Y. N. Y. 

l!rSubscriptions taken at this ofDee. 

�8u USE GRINDSTONES P , If 80 !UllPtY you. All Sll.eS· 
nlDou n t ed. alW'RYI!! . we m&ke 8 

for aJl spe
catalOQ'Uf!. The OLEV'ELAND STONE CO,. 

2d Floor. Wilshire. Clateland, O. 
JUST READY. 

D1ES 
THEIR nONSTRUCTION AND USE 

For the Modern Working of 
Shut Metals. 

By JOSEPH V. WOODWORTH 
This book will be a complete treatise on the .nbject 

and the most com"rebensive a.nd exha.ustive one in 
existence. A book written by n. nracttcal man for 
practical men, and one that no diemaker, machinist, 
toolmaker or metal-workiug 'wecbanic can afford to be 
without. 

to &!
e
�o�[��t���efn 

a��d���i�e
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fiv�W l���:����: 
be Sb.OWDt and their'construction and use described in s 
clear, practi�al manner, so that all Jlrad�s of metal· 
�06��

n
tt:���t,ego'i1BI�r�r::�::dtAlU��

d
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h
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duction Of the endless Variety of sbeet·metal artlCl�s nowJ::nct;�l r�:' dies. to be shown and described In tbls 
book, we", deal ned and constructed by the autbor 
�'i\�

n
�l\i';rs

ot:::: C::::�'i"u<!t� a�ect".:::;;}. ;:�g���8 
rooms r1 Bome of the larRest sbeet-metal Roods estab· 
lishments Dnd machine shops I n the Unit·ed St"tes. A 
number of the dies, press Oxture� and devices, wbich 
::!�/f�mp�byrs

r
:e�

f :�\�I:�,o!:h����:�:�g�l���J3ti� 
tue author to the columns of the H A mericanMacntnlst." 
U Machinery " and the h Age of Steel," under bis Own 
name. 

No ob�olete dte, press tJ-xtore Or device wlll Ond a 
����;����m! ;�;��t i���8����e:�i������

v
�r: 

�1�tJgfr����t�:t� rzI'd
e 
�.::;'c:I?r-':.na�I:,
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man to adapt 'bem for facllltatlng. duplicating and �· 
pedltlng the prodllctlon ot sheet·metal artiCles aT. too 
minimum of cost-and labor. 

�����r=JJt::,��.v�t:;� tf:l. T��kt-r or AppmItUe, sllotJld have 

Octavo. Cloth. Very Folly Illustrated. 

Prlee ·$3.00 P88tpldd. 

Murray . ' . . . . . . . . . . . . . . . • . . . . . . . . . . . .  
'!'plpgl·Uph,Y , .1-1 .-\. HowllllHl. . . . . . . . . • . • • .  
ThIll cou}Jl lng, J. R. LJrPlI . . . • . . . . . . . • • . .  
Thill couplillg, L. J.  Dlllo" . . . . . . . . . . . . . . . 
Thr{>"8hillg rnaehilH', L. II. Livlllgston . . . . .  . 
Threshing' machilw, splf fet\dpr, A. Herl . .  
' .rie structUl·(·, 1'. J .  �Iiddlpbrooks . . . . . . . .  . 
Time lock, J. t:onOl'ovsky . . . . . . . . . . . . . . .  . 
Tire, pneumutie, C. IL Shepard . . . . . . . . .  . 
Tobacco hungl'l', C. R. Hosford . . . . . . . . . . .  . 
Tobacco pipe, J. 'Yo Hlck('rt . • . . . . . . . . . . .  
Tobacco pipt', ,Yo H(�rrlck . . . . . . . . . . . . . . .  . 
Tobacco stemming muchlne, A. J. Bu8h . . .  . 
Tobac('o t." ing' lllachilu', Chu·k & Fisher . . .  . 
Toe ('alk mu('b ilH', J. "�oou . . . . . . . . . . . . . .  . 
Tool, cOinuill:tt lon, .J. O. Hess . . . . . . . • . . . .  
Tooth crowli b n r l l isht'r, J. D. l\jm�ley . . . . .  . 
T(IP, spInning', E. H. Hmith . . . . . . . . . . . .  . 
Torpedo boa t, F. \Y. Brud.'· . . . . . . . . . . . . .  . 
To�' amI puzdt', L. K De �lal·aIs . . . . . . • . .  
To�', tmll anti lIa t, F. :\1. Luwl·elK'I' . . . . . . .  . 
Tl'unAfOl·IlH'I', ,,' . :-t �lu(}d�' . . . . . . . . . . . . . . .  . 
T l·tlllRmhndoll 1l1l't'hu llislll, H. C. Bnase . . .  . 
T l·{'e t�xtl'adlng , tl·all�pOl·tlng, a'nd relllant· 

ing appa I'll tus, ),1. H..nll'l· . . . . . . . . . . . .  . 
Trigger mp{'huniRIll, t'iIlIglt�, ::\1. A. TIghe . .  . 
Tl·uck hol�tt'r. " 11 r. J. C. "�allds, 

713,361>. 
Trllck slUt, fJ·anw. C. S. ShulIenl,)erge�· , . 
Tl"UlIk, hut sumplt" "'. C. R�cilUrds . . . . .  . 
Tl·unk t r·ay hohh'l'� �i. ItUll�1I0W . . . . . . . .  . 
Trnss, tl(lju�tab�E' .,HuhIt', ,Yo Puyllt' . . . . . . .  . 
Tl"llS8, hf�l·nlul, C. E. Kt'Il�·OIl . . . . . . . . . . . . .  . 
Tumhllllg lllul'hhH', I I .  E. BUl·toU . . . . . . . . .  . 
TlllllWl, C. �oo-,"srulth . . . . . . . . . . . . . . . . . . . .  . 
TUllnels, t'onstrnctlng-, C. Sooysmlth . . . . . .  . 
TUllllt'lH, shafts, pte., huihlin�, C. Hooy-

sm itb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
T m·hhu·, Lf'UllOll & BulIks . . . . . . . . . . . . . . . . 
Tm'hhH', stt'um, J. A. Hellweg . . . ........ . 
Turbillt', stPH lll, l1. l1. "'\Vhitukpr . . . . . . . .  . 
Twhw holdt'r, n I<: A. LUlI<iIIUi!'!t . .  , . . . .  . 
TYl)('writt'I', l l .  :\lal·sha l l. . . . . . . . . . . . . . . . .  . 
Typf'wrltlllg 1l11u'hl ill', F. ,Yo l l illurd . . . .  . 
Vuceilmtion stih'lll, OUl�t('1i &. I Vl'l'�('n , . . .  . 
V�llvl', llutoJll llticully adi l1J,:', J. W. 

'Xt.thl'l"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valvp, g-lohp, .J. PO\\'t,l l ,  . . . . . . . . . . . . . . . . .  . 
Vulvt', rnllwu'y tllllk, ( ' . ]';rlUoJt , . . . . . . . . • • . .  
,'alv,', stoI) �uul Hutonwtlt' t'ht'ek, J. C. 

l'Jc(:It'lhllHl . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vupm' Iml'lIt'r, hl('umlt'Ml1'llt, 'V. S. 

Qulgolt')" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
VUIlOl'i7.I'I', h.nil'oeHi"lJOU huruer, G. D. Hent t . . . . . . . . . .  , . . . . . . . . . . . . . . . • • • • • .  
Vel1idt', J. �1. SmIth . . . . . . . . . . . . . . . . . . .  . 
Vt·hid" f"wlt'I', E. SJ1I'n\'oHd . . . . . . • . . • . . •  
V<"bidp Whl-Pl, U, S. Lt ,!, . . . . . , . .  , . . • • • • • •  
Vpl1ding llluC'hhlt,. �1. B. �11118 . . . . . . . . . . .  . 
Vt'sstH, mal·hlP, F . .-\. KmtllP . . . . . . . . . . . . .  . 
Vlolhl howII1g' guidI', �t l·all)olS & Sdnn�rdtlt�. 
Vist', ht'lll'h • .  J. H. Ltlllg' . . . . . . . . . . . . . . . . .  . 
Vis(', fohling • . r. ,Yo Oal,dl' . . . . . . . . . . . . .  . 
Visl', pllll', T. J. YatNL . . . . . . . . . . . . . . .  . 
Voltait' et'li. 11 .  It Ta,\·lol' . . . . . . . . . . . . . . . .  . 
Voting mu('hhw, A. J. Oi11p8pil· . . . . . . . . . .  . 
\Vagoll ami IUlh,r walkl�I', eumbillPdJ J. 

B. I l a rMtoJU' . . . . . . . . . . . . . . . . . . . . . . . . . 
Wagon box, u1ll11l>iug', E. 'I'. Hurnham • . . .  
'Vaf,toll lJrukt', llutolllH tk, A. J. Sll,\·dpl· . . .  . 
"'"ails, mold fill· ('!))ll'l·,'tp, 11 .  A. Taylor .. . 
"" url> halill1g muchllH', B. '1'. Ga l·spd , . . .  . 
\Vasblllg mH('hhll', F . •  J. & 1'1. ( '. COOII . .  . 
,,'"ashing mM.ehillt', ('. II. Sword . . . . . . . . . . .  . 
,,"asbstalUl, llasln, sInk, ptt'. , . J. H. Dan-

713,3:;0 
713,497 
713,180 
713,290 
713,229 
713,433 
713,235 
713,092 
713,351 
713,101 
713,242 
713,304 
713,057 
7 1 3,309 
713,268 
7l:J,U96 
713,453 
71 3,514 
713,198 
713,072 
71:;,316 
713,327 
71:3,375 

7 1 :),501 
71 3,535 

713.543 
713,[;10 
7 1 :1,495 
7 1 3 , l u2 
7 1 3,143 
7J:;,450 
71:1,370 
713,521 
713,520 

713,519 
71 3,461 
71 3,095 
71:l,2G1 
7 1 :1,124 
7 1 3, 4u� 
71:1,4:14 
713,481> 

713,331 

713,50[1 
713,517 
713,162 
71:!,22H 
713,324 
7J:l,4r.4 
713,171 
713,121 
713,423 
713, 1 89 
713, 174 
7 1 :),000 

7 1 3,4:11 
71 :),054 
713,250 
713,173 
7 ] 3 , 424 
71a,06l'i 
713,172 

v,,!" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71:),406 
'VUtl�l· hl'Utilll: un d distributing system, 

G. C. Sa vugt' . . . . . . . . . . . . . . . . . . . . . . . . 7]3,r.o4 
'Vutt'l" wht't'l of tht' Imrallel fiow typ<" tur-

bine, J. Savagf' . . . . . . . . . . . . . . . . . . . . . .  7 1 3 , 1 5R 
\\'"patbpl' stl·lp, J . .:\. Thaill . . . . . . . . . . . . . . .  71;�,175 
Welding (II,,, link , W. N. Gourley . . . . . . . . . 7J:l,427 
"�ell tUl.H· l iftf'l', J. Neumeier . . . . . . . • . . . .  713,48f) 
Well tuhing strfliJwT, J. M. ",.ure . . . . . . . .  71:�,rM 
'Yells, rod aud tube t'lf'vating and pumping 

'lPparatus for oil, W. J. Wrlgbt .  . . . . . 713,269 
""hitJ:Ietrep ('iiI), C. Jj't'llton . . • . . . . . . . . . . . .  7]3,081 
Wind motor, H. (;l·i�t . . . . . . . . . . . . . . . . . . .  7]3,oot 
Window, O. A. Essig . . . . . . . . . . . . . . . . . . . . .  71H,414 
Window frame und susb, G. Schwing . . . . . .  713,508 
Wire or f('nce strett'hing machine, '3nedekel' 

& Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713,518 
Wire weaving macblne, W. J. Wrlgbt . . . . .  713,360 
Wrencb, L De Ford . . . . . . . . . . . . . . . . . . . . .  7 1 3,407 

;:�:�gg, trid 
P��� 'oD�';�r, " 'combined; . .  i: 713,480 

Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713,403 
YarDtiJ, machine for the manufacture of 

lustrous, J. Sto{,l"k et a t .  . . . . . . . . . . . . .  71:l,360 
Yoke, breachy ('attlt', J. Eo. Horn . . . . . . . .  713,438 

DESIGNS. 
Brushes, etc. , back for·, "T. F. Marshall . •  
Fabric, C. J<�. Howe . . . . . . . . . . . . . . . . . • • • .  
Floor or wall eovf'l·ln�i C. J. Bogert. • • . • .  
Statuette, L. V. Aromwn . . . . . . . . . . . . • • . .  
Stove, h�atlng, C. S .  Prizer ............. . 
"Veblcle body, E. n. Phipps . . . . . . . . . . . . . . . . 
Watch tob, W. J. Adler . . . . . . . . . . . . . . . . .  . 

T RADE MARKS. 
Alcohol, 'Wood, Berry Brothers . . . . . . . . . . . •  
Antiseptic waterproof sheetillgtJ, diapers, 

a.nd waterDroof undergarments, A. L. 
Sweetzer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Atomizing apparatus, R. L. Ben80n . . .. .  . 
Automobiles, I. D. Leugel ... .. . ..... .... . 
Boots, shoes, and leather, certain named, 

Rice & Hutchins . . . . . . . . . . . . . . . . . . .  . 
Brazing compound, meltill ie, O. C. �\ 

Wll cke . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  . 
Bread, Natural Food Co. . . . . . . . . . . . . . . . .  . 
Cand)', stick, Temple Confpction Co ..... . 
CallD{'d fruits, vegetablt's, and soups, W'ar-

fleld·Pratt-Howell Co. . . . . . . . . . . . . . . .  . 
Carpet sweepers, Bissell Carpet Rweeper Co. 
Cigars and cigarettes, W. C. Muschenhelm. 
Confectionery, certain named, Peter I{ern 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cors,.ts, J. Sly ...... ................... . 
Cotton thrpad, worsted, and yarn, Ameri-

can Thl'pad Co. . . . . . . . . . . . . . . . .. . . . . .  . 
Disinfectants. F. J. Ch eney . . . . . . . . . . . . . . 
Ear, Instrumt'nt and apparatus tor treating 

the, Hutchison Acoustic Co . . . . . . . . • . .  
Felt, £>last iC', Spf'rry & Beale . . . . . . . . . • • • . .  
Flour, wbeat, Wblte Star Mills ...... .. .. . 
Glovf's and m itt{'nsi W. H. Le:fi . . . . • . . • . . . .  
GIovf's, gauu tlets, and mittens, H. Frank 

& Sons ..... ... .... .. ............. .. . 
HOl·Spsbo("H, Independent Master Horseebo-

PI·S Association . • • . . . . . . .  , . . . . . . . . . •  
H�·d,.aullc jacks, P. S. Ju.tlce & Co . . . . .  
Lpath('l' fOl· shof's, harnf'ss, and gloves, A. 

TroRt()1 & Sons ..... ..... . . ......... . 
l-lassaJ;?:Jng illll£>l' parts of tht' PH 1', apparutuR 

for, Akonpholu' 1\fanufactnrlnj!' Co . . . .  
Mpdtcilw. (·prtaln namf'd, Br�'au Bros. 

Cand .,' ('0. . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . 
Medit"int' for {'(lrtain named dis('Hst'S, W. 

F. Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
i\:{poicinc for ('ol1ghs , ('ollIs, amI atft'cHons 

of respirators Orlia1l!�, J. R. I"oster & 
Bro . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Mustard and mustard SIiU('P. J. & J. Col� 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

011, cotton seed, J. C. 1'a88e�' . . . . . . . . . . • . •  
on tor cooking l'JUrpost'B, preparation of, 

J. C. Ta8sey . . . . . . . . . . . . . . . . . . . . . . . . . 
.QIl, Illbrlea tln�, B

.
orn.-SCrYD18er Co. . . . . . .  . 

'Paper b .. gs, C. E. St.weos Bros. ' "  . . . . . 
"Pa-per, envelopes. and 1'Japer haKe. blauk 

aad toll.t, Warfl.ld·Pratt.Howell Co. 
Patterns ot apparel, Paper, Vogue Company. 
Photographic films aDd plates, Sttndell 

Films & Plates . . . . . . . . . . . . . . . . . . . . . . 

36,137 
36, 141 
36,140 
36, 135 
36,139 
36,138 
36,136 

39,244 

39,227 
39,260 
39,264 

39,225 

39,242 
a9.241 
:!9,235 

:l9, 2:�6 
:�,262 
39,231 

39,234 
39,223 

39,224 
39,247 

39,257 
39,229 
39, 240 
39,221 

39,220 

39.26.1 
39,265 

39,226 

39,258 

30,253 

39,255 

39,254 

MUNN &. 00., Pallllshera, 361 Broadway, NIW-'IeItt1 (Cont(nued on J)/IQfJ 351) 

olJe Best Thing on Wheels 
ALL ROADS ARE. A LIKE TO 

One O LDS'M OB ILE 
R VNS EVERYWHERE 

Nothing to Watch but the Road Aheed. 
Our new red 1!stslog illustrates and describes tt in detaiL THE PRICE IS RIGHT 
OLDS MOTOR WORKSt DETROIT. MICH. 

THE MOST MODERN AUTO 
AUTO�OBILE5. 

Practical, Durable 
EffiCient. Easy to 
��e�� .l' °Jo:Jle��l 
i n d e r  m o t o r ,  
&mooth J;rliding mo- . 
Uon. 2 model., fBOO. 
f1500. Get further 
Information free. 

ELMORE MANUFACTURING CO., 

$750 
IIYDRO.CARBO"N. 

20.1I11e Speed. 

210 per eent. Grnde!'. 
100.Hlle GILl'ollne Tank. 

SOO.Mlle Water Tonk .. 

900 lb.. 6 11. P. Actusl. 
Write fOT Catalogue. FRIEDMAN AUTOMOBILE VO .. 

Rawhide Pinions and 

Accurate Metal Gears 
Can furnish anytblng In 
this line. Get our prloes 

THE NEW PROCESS RAWHIDE OD. 
Syracuse, N. Y. 

GAS ENGINE 
I·GNITERS 

for Marine, Stationary and 
Automobile enl<ines. Will 
save their cost many times 
over in one year. 

Write for c1rcullLl'S. 
The Carlisle & Finch Co .. 
233 E. Clifton Ave., Cincinnati, 0 

8 E. Van Bu�n Street. Chlenl:o, lll. 

The New " Soot·Proof" Spdrk PlUg JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 

THE MODEL 
BY NAM O-MOTOR. 

EVA N S  

V acuumCa.p 
Thl. appliance .. ill m ..... age 

��� s;"�to��
d 

��
c
�i::

e
orC

l
i��Yl:: 

tion. It will stop b.lr"from fall· 
in� out. encoura,;{es a healthful 
growt,b and isguafanteed tOfllve, 
satisfaction. Add!'e8S 

EVANS VAOUUM CAP CO .. 
Fullerton Bldg. St. Louis, Mo. 

This Is a 
ROLLER 
BEARfNG 
Not a GRINDlN G laclline 
Every J·ART Rolli. 
Plain beRTing!! and caged 
roller bearings Tub and 
gTind. Send for circular. 

AmerleaR Roller 
Hearlllil ()o.. 32 Bln-

ford 8t., B08TQlII, MASS. 
K. FRANKLIN PlI:H'IlSOlll, 165 Lake St., Chicago, Ill. 
Gen. Mgr. Wetltern " Dept. 

l'�our &igars FREE for a Year---�. 
A simole, business pr�t8ition. What you ordinarUy spend over 

i��t�����.
c
f��1:� ��u

c
�l�tSsno�h�l�;i�u!�:r:��'l!����' 

the manu


ONE!H"1�Fa�N�r�0� o�g::'a";.�;-;a�c;.�er��I!"'Ps even better-for 
We have turned our backs on ·the wholesaler, to whom for yeana 

��u "r.vi�i:"c��I�if�r��ll�g�� 0f,.y o��e
c
� !'��tr.e�

r
s':,�:�':,

n
.�:.:����� 'rhis meanS one-half the price you bave been paying-at retail. Your taste exactly Buited, OUI' statementfl pO�itivelYRlULranteed, or 

YO U R  MONEY B AC K  Send for our J iluBtrated cat8.lo�ue e:x:plainin� everytbiQg. or send 81.00 for a tnal box of 2� assorted {'iR'flrB, �howin� varlous ll"rsdes. Or .,,6 cents for a box of twelve 1 0  cent and ·two fora quarter ·value.; or liO cents for twelve 6 Uud 10 C{lot va.lues, eaeb Bepar�ely wrappea and described. showing how two for 8. �Uftl"ttn" and 10 oent ciMare 
�he�: ���bJ!� �o

::�t�
f
�cl: 110 and 10 for from 4, to ti OOntS each; 

TRAN�PORTATION ALWAYS PREPAID. 
every��..ft�n�f�b�t�!J'�t�e��' 

any agency or our cllstomers In 

JOHN B. ROGERS & CO., 422 Water Street, Binghamton, N. Y. 

H 
o 
p 
P 
E 
S Live Steam Peed.Water PU RIFIERS 

are guaranteed to keep bollers clean. 

PurijWr, H.uter and Separator OatalO{/Wl FIr" 
HOPPES MFG. CO . . 26 Larch St., Springfield, Ohio. 

AI N S LEE'S 
A MAGAZINE OF CLEVE!\ FICTIDN 

Just Ready 

�[��N� 
Xmas Number Out To-Day! i IItONU[D 160 PAGES OF CLEVER i n · . u n 

, FICTION BY (TRADE MARK) 
FaDlous Authors of the Day 

Complete In this Number 

� Unequal Yoke 
A .Novelette by NEITH BOYCE 

AmonK Other Contributors are • • • •  

SIR EDWIN ARNOLD, JOAQUIN MILLER, 
MOLL Y ELLIOT SEAWELL, EDGAR SAL TUS, 
LADY V�O��1t�n����iI V����}��i. DUER, 
HENRY M. BLOSSOM. JR. , JOHN BARRY 
ETHEL WATTS M1JMFORD, KATE MASTERSON, 
FRArtK DEMPSTER SHERMAN, DOROTHY DIX. 

(5c. On Sale Everywhere 

O U T  T O . D A Y (5c. 

"A Step Forward In 

Acetylene Burners" 

STATE LINE MFG. CO, 
10"'· Chamhfl'l'lJ St .. 

N'EW YORK 

6." W .... hiolrton St., VHICAGO 
()HATTANOOGA, U. S. A • . 

Sample mailed for 2:> cent. 

I wID Ship to allY S�tlon In the Unite.d States for 
$ 2 5 .00 THE CELEBRATED 

WILLAR'O STEEL RANGE � 

© 1902 SCIENTIFIC AMERICAN, INC. 



NOVEMBER 22, t90�. Scientific Arnerlcat\ 35 1 
Pianos. W. J. Dyer & Bro . . . . . • . . . . • • • • • • Pipe lengths. Central Foundry Co ..... . .  . Powder dusters, dry, Leggett & Brother . .  . Pumps and compressors, Advance Packing 

& Supply Co . . . . . . . .. . .. . . .. . . . . . ... . Rf'mNly against gout and similar disPHSCS, Farbeufabl'ikell of "�lbprfeld Co . . . . . .  . RpUlf'd.r ill liqnid form for clise8sPs of 8willP Hnd poultry. Anti·Chlorine Co. RPllit'dy Mpli tt ing otT iodin for subclItaneOllii 01' intpJ'lUtl USl'. FarlwnfabI'iken of 

39.261 
39.267 
39.259 

39.266 

3U,251 

39,256 

�lberf('ld Cu. . . . . .. . . . . . . . .. . . . . .... . RulJlJt'r goods, cprtain named, B. B. Good-ri('h ('0. . • • • . . • . . • . . • . . . . . . . • • . . • . • • .  

39,
:l

52 YOU ARE EASY 39.228 If you need a carpenter to help yon rep .. lryourroof with 
39.233 Warren's N .. tur .. 1 Asph .. lt .stone Surf .. ced Roofing Starch, upxtl'illt', and gums, certain namedf 

W. L. l\IacomlJ('f & Co. . . . . . . . . • . . . . • .  Tahlpts, digestivp, CariJonoid Mfg. Co . • • • •  ToniC', eomplpxion, W. H. Barth'y . . . . . • . . • Tonie, syrup for soda watf'r fountains in 
:l9.250 H 2 I h The best and most serviceable prepared rooting on the market. [t is durable, fire-proof, aDd does \Vl�rr'in�n���ct�;e�O����y ;�}��B mml are canim�: for' every day are trained m�n, Ollr booklet " How to 

��� a�O��'{�fuC?i����atr�ri,reEt��� for .. copy. IT'S FREE. Our courses for home study lnclud e 
Enlrineerinlr. I1lustratinlr, Architecture, Decoratinlr, lIlininlr. Journa.lism, Meta\lurll"Y. Bookkeepinlr, 

thp nature of an iron� F. D. Demp-st(',· & Co . .. . . . . . . . . . . . . . . . . . . . . . . .. . Tonic talJlets, nprvp, C. R. Uraham . . . .. . Varnishes, japans, finishprs, and first coat· Ings, Cleveland Varnl!'.(h Co . . . . . . . . . • .  Waterproofing compound, Toch Brothers . .  "'�rappprs, waists, skirts, and muslin un· dprwear, Str01l2'� Lee & Co .. ... .. . . .  . 

LABELS . 

39.248 

39.232 
39.249 

39,246 
39,243 

39,222 

'- " "::!: �!< � 

.--J' ........ .f�... . '  • 

not require painting. Comes ready to lay in rolls contalninll 108 sq. ft. 
Warren Chemical & Mfg. Co., 1 72 ·Broadway, New York 

EveryMechanic 
Should OWI\ It. Art, Stenolrraphy, and Enlrlish Branches. 

"Arkansas Lithia Watel'�" for mineral water, Arkansas Lithia Sl)rillgs Co . . • "Bread in a Bag;' for br£'ad, Schulze Bak· 9.541 Montgomery & Co.'s Tool Catalogue 

SEND FOR CATALOGUE 6. 

E L ECTR I CAL E NG I Nt E R I'N G 
TAUGlIT ·BY 'M·AlL. Write for our Free Illustr .. ted BOOk. 
" CA N  I BECOME AN ELEC

TRICAL ENGINEER ? "  
We h·ach RI�ctdcal Enginet'ring, EI�rlrll' Li�hlitlg, 

Electric BAllln}'s, :\ll!chanical Eoginel!nng, Steam I!:lIgi. 
Deering, \rechsnicrll Dr:llVing, at your bomp by mall. IDstitutt' ind orsed bv Thos. A. EdiBon sud others. 
ELE()TIt Ip'AI, ·E XGINEEJl INS'l'IT lT'I'E, 

Dept. A. f.I'lO."u.� 11'. 1l3-d St. New York. 

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  "Diagonal Checker Board�" for H game, 
G. H. Bailoy . . . . . . . . . . . . . . . ... .. .. . "Dirpctnm," for whisk>�, !.J. Bpcker Co . .  . "Dollar !\Iark," for cigars, Schmidt & Co . .  . "Elkos," for a medicinC', ESI\B.ry & Wilson. "F'erromnlsion," for a medicillP, L. G. B. Erb . . . . . . . . . . .... . ... . . . . . . . . . . . . .. .  . "Garp's GI>'('('role of Lec1thim� GI:\'cerophosphatp of Cholinp, " for a mpdicine� W. 
H. Gall' . . . . . . . . . . . . . . . . . . . . . .  , . . . .. . "King�s Rpst," for cigars, American Litho· gmphlc Co. . . . . . . . . . . . . . . . . . . . . . . . . . . •  "Kory' s Oak Pants," for trousers, A. Kork & Sons . . .. ... ... ... . . . ...... . "KosbprieIl, "  for bolognas and sausages, B. 

"Lu;����n . S ... ·.;;,;g��y . 'i�� ' '�����g��: ' 'is: 
"Netr���a . 

(li�i. : "  
. 'f�'r' . �ig���: . s�h''':'idt 

. 
"& Co. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  . "Oklahoma Sonas," for cI'ackers, Oklahoma Bio::C'uit ('0. . . . . . • . . . . . . . . . . . . . . . . . . . •  "Prpsto." for (,proal food products, I1-O 

W. I' 
(Hornh," s Oat Meal) Co . . . . . . . .. .. . . .  . A.. . UEI "Real Gormllll Rolog.II" Sausage." for 

"Shppard'� FI>' Guara & Vpterinary Lini-

I 
holog-na Rall�Rgp. B. Arllpr . . . ... . . . . .  . 

MaDufaclor Established 1,.01. �.PIl�·��r>:���d. a Jr�Pt�'��I���� . !�I.l�����, . .  �: 
LEAD �ElNClLS. C,OLORED PENCILS. SLATE "Sta:ra��II�h��. fO.r . .  c.Il:�I.I·.s: . �.m������. �I.t��: PENCILts. WRITING SLATES. INKS. STATIONERS' "Syrup of Prunes Famn,' Laxative." tor RUBBER GOODS. RULERS, ARTI8TS' COLORS. a laxative medlelne. C. F. Hamlin . . .  
7 & Reade Street, New York, N. Y. 

ORAND PRIZE. H ighest Awanl, PARIS. 1 900. PRINTS. 

9.548 

9,535 
9.542 
9.540 
9.544 

9.543 

9,545 

9.538 

9.536 

9.551 

9,5ti2 

9.539 

9.549 

11.550 
9,553 

9.547 

9. 537 

9.546 

"The Mirrol' High Grade Candies," tor 
ELECTRIC SEWING MACHINE ·MO- candy. The Gray Lithograph Co . . . . . . • . . .  573 
tor.-The instructinns and numerous iJlustratioD8 of de.. "Our Concave Shouldpr," for clothing, W. 
tails contained in this article will enable .. ny mechaniC Vogel & Son . . .. . . . . .. . . . . .. . .. . . .. . . . .  572 of aver&lle ability to build an efficient motor that wjl1 "Palmolivl'," for soap, Thp G ray Lithograph 
�gi�

r�:C�i���hnt.Il����i�i�e����;��\I��s����ri���f�� Co. . . .. . . . ... . . . . .. . . . . . . . . . . .. . .. . .. . . . . 574 

T I FIC �.MEI.tICAN SVPPLEMENT, No. 1210. Price 10 
I 

A printed copy of the specification and drawing cents by ruall. from this office and from all neWSdealers. of any patf.nt in the forpgoing- list, or any patent 
, In print issuC"n since 1863, will be furnished trom 

FGR 50c Y·OU CAN this office for 1 0  cents. provided the nhme and 
I number of the patpnt dE'sired and the date be Learn bow to light your Jras given. Address Munn & Co., 361 Broadway, New 

with a PUiSH BUTTONl i Ytjk. 
SIMpLE. SAFE and ECONOMICAL ven��r�d��� ��;e��·th:!'��v��tio';;;. 'i,����e�nbfh��o��: Can be "uUn by anyone. going list. 'FO!' terms and further partlculara Full instructions in book, address Munn & Co., 361 Broadway, New York. 

"t:LECTRIC GAS LIGHTING." C A N  YOU mil LIb.,..ty St •• New York, U.S.A. 

& OHAMBERLAIN Pub I h Instantly put your b .. nd on any cat"log you want? 
, I a era I It not .. nd you wl.h to know .. bout the finest system 

------�---------'------ on earth for FILING CATAL" G S  rellBrdless of size or 
�;.o500pe��r MO"OPltX lrtfPHONf . anyt���:;�;en�.

fo���a:�:��R & CO., Only two wires are needed between the Established 1884 Instruments. Perfect t .. lkilljl. Perfect Filinl{ Devices .. nd Office Furnltnre. rlnlllnll· Perfect In eVery w .. y. AbBo- 9:!8 Arch.!'ltreet. I'bil .. delphla. P .... U.S.A. 
���Jlt.guJ��;��m �te �s!���� ult� 
��at�iiira��rti�n�s�,�fte d?::Jtfo�8sd:e�t With each instrument. 
ATWATER KENT !WFG. WORKS, 

1111 N. 6th et., Phllod .. lphla, Pa. 

·pll Z Z l E {" Mental Nul s. "-r .. n you crack 'em? V .. Knots"-lOO catch 'problems. 
800KS :: �a10��e���B:::Zdz]!i3�o�:"" 10c. each, all 4 for 30c. 

Home Supply Co., O. 9 1 .  1 32 Nassau St., New York. 

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted sllccessfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of . expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent
ability of your invention. 

Hlnd Book on Patents, Trade Marks, Etc.,  Sent Free on Application. 

MUNN ®. co .. Solicitors 'if Patents. 
llranch 0lIl00, Main OlBlle, 

631 F Street. Wasblngton, D. C. '61 BROADWAY. NEW YORK. 

'10£ 

Big 
is paid at Christmas time for Artistic Novelties. Learn 
Pyro$"lphy (Burnt Wood Etchlllg) and you can make the handsomest. best. selling articles that will be offered. With our PANOK 

OUTPIT. Pyrography is easily and quickly learned. It is the latest and most popular decorative art. and 
:uetg:�e o�����JKsOU;'FI� ��tk��t��. ;:�� ���� 
ful, Instructive. money m .. klng present you could 
give. Write for full details 
P. P. RICK 6:. CO., 519 Main Street, Buff .. lo. N. Y. 

'� &O I"RANKLiN Model Shop 

The Franklin Model Shop. 
Experimental work for in ventorsj any· 

����l�¥e ����i::'in���i.n��ti:;teu!�o� colleg·e". Exhlt>ltlon model!!. Introduction samples 01 IJatented orticles. SpeCial tools for Ir8kln� met�l novelties. Invpntions perfected. Drp winJi{8 and designs wOlked out. 1rom inventors' ideas. Send for clrcul .. r 9. P ARSEJ.L & WEED, 
129-131 West 31st Street. New York. 

ART 
Col>YIkht. _ 
by·C. 8< A. R·y. 

CALENDAR 
Fourgraceful poses from life; figures ten inches high. reprod uced in colors. Highest example of lithographic art. 

" T H E  O N L Y  WA Y "  
to  own one 0 f these beautilul calendars is to send twenty·five cents. with name of publi. cation in which you read this advertisement, to GEO.]. CHARL TON.General Passenger Agent. Chicago & Alton Railway. 328 Monadnock Building. CHICAGO. ILL. The hest railway line between CHICAGO. ST. LOUIS, KANSAS CITY and PEORIA. 

I PR INT MY OWN DARDS Circulars, newspaper. Press9 8�. L .. rger Size, $l�.OO. Money ."ver. 
Bill' pr oll<s pr ln t l!lg for olhers. Type setting e .. sy. rules sent. Write for catalog, presses, type, paper, etc., to factory. The Press Co •• Meriden. Conn. 

TH E "SU N "  OUTS H I N ES T H E M  A LL. 
Buros90 per cent. air and 10 per cent. hydro-carbon gas-6osts but little 
more thaD daylight. Conforms to insu rance underwriters' rules. The l'IIT4.�IA�!j� 
ldelll llght for home, church, hall 0, busiuess. \l Wrile For Our Lib.ral Terms To !gents. 
Branch supply depots In all the larger clties. 

SUN VAPOR LIGHT CO. aox 605. CANTON o. 
(Lloenllee fJt the ground patents tor vapor lamps.) 

I Can Sell Your Real Estate 
DO matter where It Is. Send description, state price and lean ho�. Est. 0g6. Highest references. Offices 10 1.4 cities. 
W. M. Ostrander, lBIl8 N. A. Bldg., Philadelphia 

MODEL ���h��i�a�����e!t��!�!� neer. Drawinlls and Designs for Specl .. l Work. 
CHAS. W. GRAHAM. 1 06 E. 28th Street. New York. 

er��ttttties:e TYPE WHEELII. MODILI &"U'PEftIMlNTAL WORK_IMN.LMtIIOtIlEK' 
NOVELTJE& . ETC. NE.W TOM annaL WOMI 100 NAAAU .! N . •  

DRYINI MACH I N· ES s. E. W.oRRELL. 
• Hannlb .. l. Mo. 

I CE MACHINES Uorli8s En!rinell, BJ;"e-wers' and Bottlers\ Machinery. THE VIL'l'BR EXPERT M ODel �I:'����it'e�����:'�t MFG. co .. 0'99 rlinton Strect. Milwaukee Wis. 101 work. WAGNER MFG. Co., 9 Moh .. wk St . •  Cblcago. m. 

GAS ENGINE DETAIu!.-A VALUA-ble and fully illustr .. ted artlole on this subject Is con
t .. ined in SUPPLEMENT No. 1�92. PtlCe 10cents. For sale by ·Munn & Co. and all new.d .... ler •. 

" TH IS BEATS NEW J�SEY. " 
Cbarte�rocured under South Dakota laws for .. tew 

We Manufacture H .. rdware Speci .. ltie. St .. mplnlls. Dies. Tools. Ex-"erimental and SpeCIal llacblnery. Gear Cntting. Etc. Hoeft & Moore, 85 Fifth A v .• Chicago. 
VOLNEY W. MASON & CO., 

Friction Pul leys, Clutches & Elevators 
PROVI DENCE, R. I. 

elECTR IC ITY,  r°Jrn:fu?o.M�:.:e 1�tf.,t,,: Wimshnrst Machine. Telegraph Instrument. Wect:Ic Bell. 5 Books. 10 cents each. Buhier Pub. Co .. Box S. Lynn, MM8. ���al�i-ms att.J�[,�Ol�;��':,i�i'!�e �:!t�sil��';; 
01 State, Huron, Beadle Co., South Dakota. • 

KOVEL TIES & PATENTED ARTICLES Experimental & Model Work 
Mannfactnred by Contract. Punching Dies. Special Me- Dlr • .t advice free. Wm. Gard .. m &Son.f0.61 Rose St.,N. Y. cblnery. E. Konll{Blow & Bro .. 181 Seneca St. Cleveland.O. 
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Mfr., .217 South Chnton St . •  Chicago. U. S. cA. tics." free. Builard & Breck. 131 Post. Ban � r811C\8co.CaI. 

ENfiINEER'S P"tKET·BOOK 
By CHARLES H. HASWELL 

A pocket-book of tables, rules and formulas pertaining to mechanics, 
mathematics, and physiclI, including areas, squares, cubes and roots. etc . :  logar
ithms, hydraulics, hydrodynamics, steam and the steam-engine. naval archi
tecture, masonry, steam-vessels, mills, etc. j limes, motars, cements, etc. j ortho
gral,lhy of technical words and terms, etc., etc. Sixty-fourth edition. xlvi. , 
9S2 pages. 

To the mechanic and the engineer it is simply indispensable: like their tools, it is 
something they need to have always at hand for use. 

I cannot find words to express my admiration of the skill and industry displayed 
in producing the !'!Rme. To you belongs the honor of having presented to the world a 
book containing more positive information than was ever before published.-Extraet from 
a Let&er from OAPT. J. ERICSSON, the celebrated Engineer. 

12mo Leather Pocket-Book Form $4.00 
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