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RECENTLY PATENTED INVENTIONS. 'l'EMPORARY BINDIDR.-A. L. HOLTON, 

Electrical Devices. 
Norfolk, Va. This inventor's improvement Is 

MERCURY SAFETY ATTACHMENT FOR in the nature Of
. 

tempor�ry binder s for use on 

ELECTRIC CIRCU S _ .. 
note-books especially deSigned for use by sten-

IT . E. MIES, BUDESHEIM, ographprs ' and the invention provides a com-
Germany. Th� inventio,:, relates . to that class I bined tem�orary binder anO a support for a 
of safety appli:,nces whlc\l permit a sure and I book or tablet when used in taking notes and 
complete breakmg of the current in the case held in the hand by the writer instead of on 
of short-circuit . 

or over.
loading and which at a desk or other like support. once after the mterruptlOn of the current can 

be brought into perfect working order, and 
thus fully replace an automatic device. This 
appliance is based on the well-known use of 
mercury, and is adapted for Use with high
tension currents, where unprotected circuits 
may not be touched and contacts must be 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee. title of 

the invention. and date of this paper. 

avoided, and is applicable to all systems of Businus an4 Personal safety appliances. Wants. 
Engi lIeering Improvements. READ THIS COLUMN CAREFULLY,-You 

will lind inquiries for certain classes of articles 
numbered in Comw.cutive 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 tlie mformation. In every ease it is neces
sary to give the nUlUber oC the inquiry. 

MUNN & CO. 

Marine Iron Works. Chicago. Catalogue free. 

uerles. 
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our information and not for publication.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 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. 

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 office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(9161) G. R. B. says: Will you kind-

ROTARY EXPLOSIVE-MOTOR.-A PRIMAT, 
38 Rue d'Uauteville, Paris, France. In this 
case the invention refers to a rotary motor of 
extremely small weight, the motive power of 
which may be either steam, petrol, alcohol, or 
gas. The motor is characterized by a kind 
of ring or rim, divided by radiating partitions 
in such a manner as to constitute by their com
bination with the pistons a certain number 
of cylinders -four, for example. When oper
ated with petrol, alcohol, or gas, it may be 
constructed as a motor working with a cylinder I 
of four phases and provided with four pistons I 
or for two phases with two pistons. 

ly oblige me by answering the following ques
AUTos.-Duryea Power Co., Reading, Pa. tion in your Notes and Queries of the SCIENTI
Inquiry No. 4505.-For manufacturers of barrel. FIC AMERICAN? What is the specific heat at 

making macbines. about 250 deg. F. of syrup of such a consist-

Inquil'Y No. 4�'i04.-To manufacture and market a patented article on royalty. 

Morgan Emery wbeels. Bo:.:517, Stroudsburg, Pa. ency, that is, containing such an amount of water 

Inqnlry No. 450 6.-Formanufacturers of cement that when cooled to about 100 deg. F. it will 
Household Utilities. work tools, etc. become a thick pasty mass which will just be 

BABY-WALKER. -J. L. P HILLIPS, Washing
ton, N. C. rrhis invention relates to certain 
improvements in the construction and manner 
of suspending baby-walkers -that is to say, 
devices used for encourag.ing children to walk. 
rrhe child is free to move around in various 
directions, but it is at all times supported, and 
is allowed to press only a small portion of its 
weight upon its legs. 

H U. S." Metal Polish. IndisIlBpolis. Samples free. able to flow? I have consulted various works 
Inqnlry No. 450'-.-For manufactnrers of oU Hit. as have been at my disposal, and am unable to 

ers. find any reference to the specilic heat of sugar 
Handle & Spoke Mchy. Ober Mfg. Co .. 10 Bell St.. or syrup at any stage of its manufacture. A. 

Cba�rin Falls, O. We would say that we do not know of any 
Inquiry No. 440S.-For manufacturers of small exact data giving the specific heat of sugar ����!�����d��rn�eib�:e

��nB worked by clock-work syrup at different temperatures and different 

Mechanics' 1'oo1s and materials. Net price catalogue. densities. 'Ye doubt if such data exist. This 
Geo. S. Comstock, Mecbanicsburg, Pa. specific heat probably does not ditIer v�ry 

Inquiry No. 45U9.-For manufacturers of racing greatly from that of water. It is a simple 

Machines and Mechanical Devices. 
shells. matter, however, for you to determine this 

Sawmill macbinery and outHts manufactured by the for yourself by mixing a known weight of 
DEVICIlJ FOR OPERATING ELillV ATOR- LaneMfg. Co .. Box 13, MontpeUer. Vt. syrup at a known temperature with a known 

GATES.-H. J. GUTH, Evansville, Ind. The Inquiry No. 4510.-For parties to whom to apply weight of water at a lower temperature, stir
inventor seeks in the present improvement to ���:l�i���arr���r;�r

h��������tro�,
t��� ���:[:�g��� ring the mixture and carefully noting the tem

provide means for positively opening or raising dump cars. perature of the same. It will be necessary for 
the elevator-gate on the ascending and descend- For metal articles, any kind, made any shape, write you to allow for the heat given to the vessel 
ing movements of an elevator cage or car, said us. Metal Stamping Company, Niagara Falls, N. Y. containing the water. It would be well for 
devices acting automatically to impart the re- Inquiry No, 45l1.-Wanted address of imtru. you to use a thin copper vessel for this pur
quired movement to the gate and some of the ment makers. pose, because then the heat which it would 
devices being in like manner moved out of Let me sell your patent. I have buyers waiting. absorb could be accurately calculated. The 
operative position temporarily, so as to avoid Charles A. Scott, Granite Building, Rochester, N. Y. formula to use is as follows: (Weight of cool 
breakage, and thereby insure the operation of Inquil'Y No. 4il 1 �.-f·or manufacturers of woven water X weight of copper vessel X .0933) 
the· mechanism. hose, same as garden nose without rubber on it. 

X increase ::1 temperature = specific heat of 
CHANGEABLE StGX-M. B. DISKEN, New Automobiles built to drawings and special work done syrup X weight vf syrup X decrease in tem-

Y k N Y promptly. The Garvin Machine ·Co., 149 Va rick, cor. . . . . or , 
. ' . !\!r. Disken's invention comprises S rin Streets New York. perature m. syrup. This IS a very Simple ex-

a frammg holdmg together a number of blocks 
p g , periment, and It carefully performed, with an 

of various shapes, the blocks being arranged in ! C�i���iflr ��ki:lJe�t;;���la�����af;��e:�S��kIf�g accurate the.rm'o.meter, wili give you just what 
a master grouping and forming a solid mass ing celluloid goods. you want. .-

when assembled. These blocks are indepen- I The largest manufacturer in the world of merry-go- (9162) F A E D t 
dently movable into protruded or retracted rounds, shooting galleries and hand organs. For prices 

. . . says: oes a s a-
positions and are of such form that by pushing and terms write to C. W. Parker, Abilene, Ran. tionary engineer have to have a license in all 

some of the blocks in or out, as the case may' �nquh'Y No. 4514.-�·or manufacturers of pres.ed States or not? For example, I work in a 

be, any letter or figure will be described. The I 
brICk macbines. weaving shop; could I run an engine (station

blocks are connected with certain mechanism' We manufacture anything in metal. Patented arti- ary) without a license or does the law compel 
cles, metal stampin�, dies, screw mach. work, etc., all engineers to have one, stationary and ma

by which the proper ones may be selected and Metal Novelty Work., 43 Canal Street, Chicago. rine? Must I have a license to run a turbine pushed forward. 
Inquiry No. 4515.-Wanted a "Humatone," a steamer 20 feet long or not in the State of 

musical iustrument which produces a whistling noise. Connecticut? On a former date I wrote to you 
Miscellaneous. 'I'he celebrated" Hornsby-Akroyd" Patent Safety Oil 

FLElXIBLE BAG.-JOSEPHINE MULLER, New En!<ine is built by the De La Vergne Refrigerating Ma· 
York, N. Y. The purpose of this invention is: chine Company. Foot of East 138th Street, New York. 
to provide a construction of bag wherein a la�I��:'!!:t�:�t��!.

6.-For manufacturers of porce
falJric is employed woven in a tubular shape 
and closed in weaving at one end, which fabric Contract manufacturers of hardware specialties, mll

is folded upon itself in such manner that chinery, stampings, dies, tools, etc. Excellent market-
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

its open end is carried inward in direction of Inquiry No. -t5l".-For parties to manufacture a the closed end and its open end is concealed. Hie eraser. 
Thus a bag is produced made in one con- Manufacturers of patent articles, dies, metal stamp
tinuous tubular length comprising an outer ing, screw machine work. hardware specialties, machin. 
wall and an inner wall independent of the outer ery and toois. Quadriga Manufacturing Company, 18 
one, the two walls being without a seam at South Canal Street, Chicago. 
the mouth and sides of the bag and the outer I 11' N 4518 For makers of glass paper 

wel:t!QbUts !:Y. x 
o

. 'I'nches Il'n-d 'L I'nch thIck. . 
wall without a seam at its bottom. " � '" 

BOTTLE.-N. D. ASDELL, Lakeview, Ore. 
According to this invention the bottle is closed 
and sealed by a cork or other stopper inserted 
in the lower portion of the neck, and a later- i 
ally-projecting lever is connected with such: 
a stopper, so that it may be used to dislodge I the latter, and thus unseal the bottle. The 
fulcrum of the lever is movable, it being pref
erably a soft-metal ball, and when dislodged 
it serves to hold the lever in an abnormal 

I position, from which it cannot be shifted. 
R EF'RACTOl'llETER. - W. L. BURNAM, ' 

Kansas City, Mo. The inventor's object is to: 
provide an instrument adapted to measure i 
eye troubles embodying in its construction 

W.ANTED.-A gas producer en�ineer or draft.sman 
familiar with constructIon and operation of gas pro
ducer. State experience. Weber Gas and Gasoline 
Engine Co .• Kansas City, Mo. 

Inquirv No. 4tiI9.-For manufacturers of small 
silver-toned bells. 

American inventions ne�otiated in Europe. Felix 
Hamburger. Equitable Buildlllg. Berlin. Germany. 

Inquiry No. 4�20.-For manufacturers of porce
lain plates for lining refrigerators. 

An established firm of importers in London, En�
land, invite correspondence from firms of good stand. 
ing having specialties suitable for the BritIsh or colo
nial market. Cash against biU of lading, if desired. 
Write H Importers," c. o. "SCIENTIFIC AMERICAN," 
New York. 

three lenses, through all of which the eye ex- Inquiry No. 41'l21.- For canal·m�king machinery 
amined looks at all stages of the test and for drainage canal ti feet deep. 

without being required to look at an opaque d�'k���. 
No. 4522.-For manufacturers of alarm 

object .. Two of these lenses are mounted ad-
Illquh'y No. 4523.-�·or manufacturers of glass. 

jacent to each other and are combined with ware and mirrored plate glass. 
means for adjusting them rotarily. The third i Inqllir,.No. 41'l'J4.-For manufacturers of porce
lens or objective is adjustable toward and lain and earthenware. 
from the pair of lenses. Inquiry 1'\ n. 4!i'J5,-For manufacturers of cutlery, 

fUTniture, pianos, cycles, lamps, and iron bedsteads. 
TOILET-PACKAGE CABINET. - F. H. 

D AWES, Johnstown, N. Y. The purpose in this 
case Is to provide a cabinet that will hold, 
for example, one thousand sheets and provide 
means for conveying them forward one after 
the other to an engagement with distributing
rollers and to so locate the rollers that after 
the first sheet has been manually exposed 
through the medium of the rollers the action 
of withdrawing the exposed· sheet will auto
matically cause a second to be exposed at the 
outlet-opening, this occurring eacb time a sbeet 
Is removed. 

Inquiry No. 45'!6.-Wanted addresses of manu
facturers of advertisin� novelties. 

InquirY No. 4.:i�7.-For manufacturers of g-aso
line en�ine 2% or 3 h. p. 

Inquiry Nn. 4:i28.-For manufacturers 
and bras� springs, rllcks. ratchets, pin\ons, 
screws and worm jlearinll, also nuts. 

of steel 
machine 

Inqut..-y No. 4:)�9.-For mannfact,llrers of steel 
tubing, type, castin�s. rods, and spindles. 

Inquiry No. 4.ii30.-For manufacturers of perfo
rated metals to order. 

Inquiry No. 453l.-For manufacturers of type
writer platens, die plates and taps, malleable cnstln�s. 
�tt .... percha and celluloid and DOne knobs for type· 
writers. 

in regard to alco-vapor engines. You must 
ha ve misunderstood my meaning. I asked 
about alco-vapor engine drawings, and you 
said 'alcohol motor tests. Please let me know 
If you have a paper on what I want or if you 
can tell me where to get it. Could you tell 
me how to case-harden cast iron and steel'l 
A A license is required for every stationary 
engineer in nearly all States of the United 
States. \Ve do not happen to know of one 
where none is required. Second, we believe 
that a license would be required to run a 
turbine steamer in the State of Connecticut. 
You can get definite information on this point, 
however, by addressing the Secretary of State. 
We do not know what information you desire 
regarding alcohol vapor engines. So far as we 
are a ware, there are no such engines in this 
country which are a commercial success. Iron 
and steel may be case-hardened by heating 
them to a cherry-red heat, eovering them with 
powdered potassium cyanide, keeping them at 
this heat for some time with the cyanide con
tinually in contact with the surface of the 
iron, and then plunging them rapidly into 
cold water or brine. 

(9163) W. M. R. says: Can you give 
me the name of a substance, not a metal, that 
is cool, elastic, and tough'! Something better 
than rubber or cork, if you know of such a 
substance. Will you kindly give me the pull 
in pounds necessary to straighten a hook made 
of steel II. inch broad, 1-16 inch thick and 
bent to form a loop 5-16 inch in diameter, pull 
to be exerted by a ring working in the loop? 
A. It is difficult to answer your question in 
regard to a substance not a metal, which is 
cool, elastic, and tough, without knowing the 
purpose' for which you wish to use it. Porce
lain- is such a substance. Celluloid is another. 
But possibly neither of these will meet your 
requirements. The force necessary to straight
en out a hook Ih inch wide, I-Hi of an inch 
thick, bent in the form of a loop 5-16 of an 
inch in .diameter, will be about 180 pounds. 
This will vary somewhat with the character of 
the steel. We have figured on an open-hearth 
steel, with a tensile strength of about 70,000 
pounds per square Inch. If tool steel were 
usep, the· force required would -be about twice 

as great. A factor of safety should be allowed 
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if this is to be used in construction, which 
would reduce this figure to about *' or 1-6 of 
the amount given above. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 18, 1903. 

AND EACH BEARINO THAT DATE. 
I See note at end of list about copies of these patents. I 

Acid in natural phosphates soluble in citric 
aCid, rendering the phosphoric, G. Hoy-

ACid������ra:t·�; ·io·r· ��;l�ie·l1·s'i;lg· I ;i{<i ·�'i�i�g: 
736,730 

�'. 1. du Pont ............. ........... 736,625 
Air brake systems, device for heating, J. 

W. Geary ..... ......... . .. ... . .. ... . 736,840 
Alloys directly from ores, making nickel 

iron, N. V. Hybinette .............. .. 
Anticorrosive compOSition, A. P. Cuthriell .. 
Antifouling composition, A. P. Cuthriell ... . 
Arcs, dirupting, )j'. E. Case ............. . 
Arm rest, G. Smith ...................... . 
Armature coil, F. ·A. Merrick ........... . 
Asb can, J. W. M. Hipwell ............. . 
Astrakhan, imitation, M. Lewin ......... . 
Axes, hatchets, or the like, making, A. 

Scbmidt ............................. . 
Axle lubricator, car, C. R. Cleghorn.736,689, 
Baby jumper, M. B. Da.vidson ........... . 
Baling press, W. R. Colman ............ . 
Baling press, J. T. Rodgers, et a1. ........ . 
Baling press automatic folder or tucker, 

736,400 
736,699 
736,698 
736,913 
736,886 
736,417 
736,396 
736,412 

736,637 
736,819 
736,826 
736,496 
736,550 

P. and L. Trabue ..................... 736,653 
Balustrade, K. T. Horn .................. 736,399 
Barrel or keg, S. J. Edmiston . ............ 736,830 
Battery. See Secondary battery. 
Bearing, center, J. E. Norwood . . . . . • • • . . • •  
Bed slat fastener, A. N. Webb ........... . 
Bedstead faste.ning, W. S. Walker .. , ... . 
Bell indicator attachment, C. E. Munroe .. 
Bdt supporting device, F, R. Willson, Jr .. 
Bench. See Draw bench. 

736,539 
736,569 
736,894 
736,616 
736,905 

Bending machine, C. Flinn .... .. ... 736,834, 736,835 
Benzin pan, Howard & Ungeheuer ........ 736,729 
Binder, Blackburn & Swartwout. .......... 736,482 
Binder, expansion back, E. T. A. Akass .. 736,340 
Bindel' , loose leaf, E. T. A. Akass ....... 736,342 
Blackboard, A. E. A. Opitz ............... 736,431 
Blast furnace, G. W. Bollman . . . . . . . • . . . .  736,353 
Blast furnace, J. C. Cromwell ............. 736,365 
BUnd sto'], C. L. Koenig ................. 736,408 
Boat, life, A. Lasserre .................... 736,747 
Boa t, folding, I. O. Pert·ing ...... . . . . . . .. 736,623 
Bobbin bolder, T. J. Murdock ............. 736,617 
Boiler, W. D. Boyce ...................... 736,354 
Book, cbeck, M. P. ExUne .................. 736,832 
Book rack, pass, M. J. Robinson ......... 736,879 
Bottle mouth dust protector, M. Haas ...... 736,719 
Bottle, non-refillable, W. S. Palmer... . .. 736,434 
Bottle stopper, E. A. Nugent. ............ 736,430 
Bottle stopper, G. West . ....... ......... 736,466 
Bottle washing and rinsing machine, C. C. 

Parker .... : . . . .. . . . .. .. . .. .. .. . .. .... 736,769 
Bottles, machine for producing glass, T. C. 

Duffield ............................. . 
Box filling machine, W. H. Wyman ....... . 
Brlliding machine, J. Lundgren ......... . 
Brake shoe, T. M. Bell ................. . 
Brakes, operating electric, F. E. Case ... . 
Brick kiln, C. Cebulla ..................... . 
Brine cooler, A. H. Hutchinson ....... . 
Brooder, I. Morrow . . . . • . . . . . . . . . . . . . . . . . . .  
Broom holder, G. M. Eidt. .............. . 
Brush appliance, tooth, C. R. Lane ....... . 
Bucket, clam shell, J. C. Slocum .. 736,795, 
Buffing head, }.I'. J. Kane ................. . 
Buggy attachment, C. Brown ............ . 
Buoy, body indicating, H. Condren ........ . 
Bushing expander, G. Staiger ............. . 
Buttonhole cutting and stitching machine, E. 

736,708 
736,668 
736,856 
736,350 
736,914 
736,492 
736,85\l 
736,423 
736,831 
736;607 
736,196 
736,736 
736,814 
736,692 
736,647' 

B. Allen ............ .................. 736,471 
Cabinet, kitchen, L. Hockman ......... ... . 736,728 
Cameras, focusing view finder for photo-

grapbic, E. a. Williamson, Jr ........ 736,899 
Can filling macbine, P. Mitcbell ......... 736,762 
Car brake, beamless, J. S. Cary .......... 736,686 
Car coupling, automatic, O. C. Moore ...... 736,864 
Car couplings, flexible joint for, G. E. 

Tomlinson . . . . . . . . . . . . . . . . . . • • • • . . . . .. 736,892 
Car door, W. T. Sp!llane .................. 736,890 
Car draw gear, railway, J. F. Courson, 

736,823, 736,824 
736,561 
736,5"15 
736,818 
736,739 
736,690 

g:�: �W!;ay�' J�a
§�·Gi����:: ::::: ::::::::: 

Car stop, C. R. Claghorn . . . . . • . . • .  736,691, 
Car underframing, railway. G. I. King ... 
Car unloading apparatus, C. R. Claghorn .. 
Cars, apparatus for controlling the working 

of electrically driven, A. Siemens ... 736,794 
Cars, car strap for street, J. S. Navarro .. 736,620 
Carbonating apparatus, H. A. HopkIns, 

. 736,521, 736,523 
Carpet cutting macbine, J. Sllberstein .... 736,6�4 
Carpet stretcber and tacker, J. W. Quilling 736,873 
Carriage seat, folding, J. Broenen ........ 736,355 
Carrier. See Package carrier. 
Casing spear, E·. C. Wilson ... . . . . . . . . . .. 736,907 
Caskets over the boxes, device for carrying, 

G. H. Fuller ......... .................. 736,377 
Casting mOld, chain, Bone & Reid ........ 736,678 
Casting solid metall!c bodies, B. A. Mick. 736,419 
Centrifugal machine electric driving appa-

ratus, L. Hirt . ....................... 7;!6,:l97 
Chain, F. R. Willson, Jr ... ... .. .. .. .. ... 736,904 
Chair, G. A. Dutton .................... 7�m,709 
Cbair, D. R. Cotner ...... ... .............. 736,82� 
Check hook and rein piece, T. L. Cooper. 736,49� 
Chimney top and ventilator, J. F. Le Beau 736,748 
Cigar case, O. L. Parmt'nter ...... 736,770, 7:H),771 
Cigarettes or like goods, machine for pack-

ing, A. Godfrey ... ... ..... ....... ...... 736,592 
Circuit breaker, T. E. Daniels, Jr ........ 736,502 
Circuit breaker for jump spark coils, A. H. 

Deisber .............................. 736,703 
Clipper, bail', W. J. Lonl' . ............. ... . 736,854 
Clotbes drier, W. A. Kester .... ..... ....... 736,603 
Clotbes drying apparatus, D. P. Prescott... 736,777 
Clothps stick or lifter, T. )j'. Condon . ..... .. 730,497 
Clothes washer, S. A. Newcom£'r . ... ...... 736,870 
Clovpr buncher, J. I{. Sharpe, Jr .......... 7:�6,450 
Clutcb, C. L. Grobmann ....... .. .. ......... 736,517 
Clut£'h, electromagnetic friction, W. Schus-

ter and H. Ast ........................ 736,789 
Coat, M. WenzeL., .......... ......... ..... 7:m,n:;-l 
Coffee, treating, W. E. Baker .......... ... 736,346 
Con£'rf'te and metal ('onstruction, J. Kahn .. 736,602 
Conveyor, F. R. W!llson, Jr .............. 7:�6,901 
Conveying apparatus, )j'. R. Willson, Jr., 

736,902, 736,ll03 
COpy bolder, A. J. Harpole ... .......... ... 736,848 
Core making machinp, W. M. McCallum .... 7�6,618 
Corn husker par Rgitating' guide, J. V. Ross 736,785 
Corn sheller, A. R. Montgomery ... ....... .. 736,615 
Corn sbocker. P. C. Knutson ... .... ... .. ... 736,526 
Cornet, H. C. Martin ...................... 736,756 
Crank and crank connection, T. L. & T. 

J. Sturtevant .................. ... ... 736,457 
en'am separator, H. D. Zehrbach ..... .... 736,570 
Cultivator. H. M. Pbillips ................. 736,872 
Curtnin hracke::, adjustable, Wiggins & 

Quittrneyer ............................ 736,467 
Curtnin f'lasp and hQld£'r, window, R. F. 

Murray .......... ..................... 736,867 
Curtain fixture, window, C. E. Hf'inrich . . 736,H91 
Curtain pole sockpt, W. B. McCarthy .... 736,619 
Cut off and splf f'lf'aning' filter, automatic 

cistern. A. B. Jl. H:lrris ............... 736,388 
COlt out, Hall & Eldridge .......... ....... 736,598 
Cycle safety apparatus, A. Kubn ........ .. 736,409 
Dampening and ironing machine, combined, T, S, Wiles .... ..... .. ..... , ............. 736,66� 
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Dampening machine, T. S. Wiles • • • ••••• • •  736.660 
Damper regulator, -eleetr1c, .<\.. M. Butz •••• 736,490 
Demijohns or similar receptacles, covering 

for, G. Ports . .. . . . . . . . . . . . . . .. . . . .... 736,626 
Developing photograllhlc pictures.· Fischer & 

Guntrum .......... .................... 736,374 
Disk drill. double, Dynes & Pierce........ 736,369 
Disk drill, single, J. M. Pierce ............. 736,440 
Display rack, curtain. J .. A. Gemmill . . . . • •  736,37B 
Ditching machine, F. J .. Beckley . . ... • . • • . .  736,348 
Dock, floating, H. F. Hansson . . . . . . . . . . . • •  736,725 
Dock, floating, H. Hylander . . . • . . . • . . . . • •  736,732 
Door check, J. F. Scott, ................. 736,639 
Door check and closer. combined, Hills & 

Gross . .. . .. .. .... .. . ... . .. .. . .. • . .  • ... 736,850 
Door, combined screen and storm, L. J. R. 

De Vries . . . . . . . . .. ....... . .. . . ..... . . 736,802 
Door hanger. Sliding, J. A. Elnfalt . • • • • • •  736,510 
Door mat, H. J. H. Bruhn ................. 736,358 

WO��orMETAL 

D90r opener and holder. J. D. Gendron • • • •  736,714 
Doors, overhead tra �k covering for outSide, 

J. E. Whitacre . . . . .. . .. ... ... . .. . . . . . .  736,656 Foot and Power and Turret I.athelb Plan-
Draft and buffing mechanism, P. T. Handl- ers� Sha)Jers, and Drill ¥resses. 

ges . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . .  736,724 SHEPARD LATHE CO .. ,83 W. 2d St� ()jnci�nati, O. 
Draw bench, Lamb & Griggs . . . • . • • . . . . . .  736,605 
Drawing press, F. C. B. Page ............ 736,433 

Pr�m"'pre�:" a�:�h:��lt, H. N.· Hinckley ... . 
Driving mechanism, C. Stollewerk . . . . . . . .  . 

736,395 
736,564 
736,380 Dye and making same, blue sulfur, R. Gley. 

Dye and making same, indigo blue sulfur, 
Kaltwasser & Gaumer .......... .... . .. .  736,403 

Easel, sketching, ft. H. Esbjorn.......... 736,589 
Eccentrics, adjustable strap for, W. Har� 

ling .................................. . 
Educational material, W. Seegmiller • • • • . • .  
Electric brake, F .  E. Case . . . . . . . . . . . • . . . •  
Electric cable, Bennet & Johansson • • . • . •  
Electric furnace o r  oven, A .  Eimer ....... . 

736,847 
736,448 
736,817 
736,351 
736,509 
736,362 
736,910 
736,461 
736,493 

Electric machinery, dynamo, H. Chitty . . . •  
Electric machine, field winding. E .  Ziehl.. 
Electric motor and brake, A. A. T hresher .. 
Electric motor controller, W. H. Chapman .. 
Electric operating apparatus, means for con-

trolling, K. Hertwlg................... 736,393 
Electric sectional furnace, A. Eimer....... 736,917 
Electric switch, W. M. Scott. . . . . . . . .. ... 736,447 
Electric. transmission system, R. A. Ripley 736,548 
Electric trip mechanism, Ely & Kobelt . . . •  736,511 
Elevator shaft safety guard, W. Sheridon .. 736,64ll 
Embroidery machine, F. P. Ledreux . • . • . • . •  736,612 
Engine, J. J. E. Phillips . • . • • • . . . . . . • . . . • .  736,438 
Eng�e J.

pa��lnia;��!�':�· • •  ������I.�� • . •  �: .. �: 736.737 

SLOW Tanning==LONO Life t We use no extracts or acids In the tanni,;g • of the famous 
. SCHIEREN BELTING, 

but by the .Iow.oak·bark proces" we tan 
leather tbat is superior to any other for 

-.. �ri'!
t
�r�::rKr;

e
ge,,�t�:

s
ir;��:�:���� 

greater care and tbe hides are selected 
with a view to "Ivin" lasting satisfac ion. 

. ��i�:r��hr<;;lJi��ltm� \� r�t�inb�\�i��: Bend for Belting Booklet and Leatherine IlteratUJe. 
CHAS. A. SCHIEREN & CO. 

�:�A!�� 9� ��:kl7n �t ��:�:�p�;!� ����Third St. 
BoSTON: 192 Lincoln St. DENVER: 1519 Sixteenth St. HAMBURG: Pickhuben4. 

Walwortb's tbe 
Solid 
Dit Platt Engines, balanced piston for steam, D. E. 

Engi���� �i';':tri� "Ig;'it��' f;'�' 'i;'t��;';'i ",:,;,;,: 
736.781 IT Price LIst on applicati<m to 

bustlon. L. J ones .. . . . • • • . . . . . . . . . • . . . •  736.734 WALWORTH MANUFACTURING CO •• 
Engraving machine. three dimension, M. 128 TO 136 FEDERAL STREET. BOSTON. MASS. 

Barr . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 736,475 
Envelope, P. E. Jobannsen ................. 736,853 
Fan fly, F. R. Womeldorf .. .. . . . . .. . .. . .. 736,469 
Fare register operating device, B. B. Moad 736,861 
Feed mechanism, automatic, White & 

Duryea . .. . . .. .. . .. . .. . .. . .. . . .. . . .. .. 736,896 
Feeder, boller, Davis & Ault ............... 736,702 
Feeding apparatus, shell head, F. W. Olin .. 736,622 
Fence machine, wire, G. W. Whittington. 736,658 
File attacbment, binding. E. T. A. Akass .. 736,339 
File, binding, E. T. A. Akass . • . •  736,338, 736,343 
File, document, B. R. Porter • • • • • • • • • • • •  736,776 
Filter, barrel, C. D. Grove . . . . ............ 736,597 
Filters, cleaning, T. J. Zoeller............ 736,669 
Fire alarm, electriC, G. B. Martin....... 736,755 
�:�� ��;ap:�eeif. 

J
ci. <i;����::::::::::::::: m:��� 

Flre·extlngulsher. automatic. E. G. Gay . • . •  736.514 
Fire protecting door for air or elevator 

shafts, H. Fischer..................... 736,711 
Fire. shovel, H. C. StiefeL . . . • . . • . . • . . . . .  736,798 
Fish line reel, E. D. Rockwell............ 736,880 
Floor scraper, E. Gaulette • • . • • . • • • . • . . • . .  736,594 
Flue cap, J. McIntyre . ..... ... ............ 736,537 
Flushing apparatus, F. N. Dixon • • . • • • • . • • •  736,504 
Fly trap, E. F. Davison . . . ... . ... . ..... . . .  736,827 
Fodder shredder cleaning device, C. E. Cur-

tiss .. .. . ..... ...... . . .  . .  . .  . .  . .  . .  . .  . •  736,501 
�'oldlng box. M. Hirsch . .. ... . . . . ..... .... 736,727 
Folding case, J. J. O'Brien . • • • . . • . . . . . • • . • .  736,871 
Formaldehyde compound, R. Lepetlt....... 736,529 
Foundations and tunnels or other structures, 
FrUlio�r��,

ctffg,
w?' J.:'�:I"e�:t�.:::::::::::: m:g28 

Fruit picker. M. Akslla . • • • • . • • . . • • • . • • • • • • 736,671 
Furnac .. , J. E. Langford . . . . . . . • .. . . . . . . . . .  736,746 
Furnace air and steam feeding attachment, 

boller, G. Marlow, Sr . . . . • . . . . . . . . . • . .  736.857 
F)lrnace bell gear, blast, Cromwell & Koel· 

kebeck ............................... 736,366 
Furnace charging car, blast, G. W. BollmaIf'�352 
Furnace grate bars, apparatus for shaking, 

J. li.. Normand et al. ................. 736,768 
Gage. See Water gage. 
Garment, W. G. Turner . • . . • • • •• • • • • • • • • • •  736,893 

736,811 
736,567 
736,715 

Garment fastener, H. Booth . • . . •••••• • • • • •  
Garment supporter, H. T. Vaders . • • • • • • • • •  
G a s  engine, direct acting, P .  Gervais . • • • • •  
Gas generator, acetylene, J. M. & P. M. 

Flugstad • .. . .. .. . .. . .. .. .. .. .. .. .. ... 736,836 
Gas generator, water, Schill & Hills . • • • • • • •  736,636 
Gas tip, W. Kramer . . .. . .. .. . . ... .. . . . .. . 736,604 
Gas valve water seat, E. Bumford . • . • . • . •  736,488 
Gate attachment, automatic, F. H. Warne. 736,568 
Gear, changeable speed, W. L. Marr . . .. . . . . 736,415 
Gearing. variable speed, F. L. Todd .. .... . .  736,462 
Girder, .etc., concrete and iron, R. Grimm 736,718 
Glass mold, A. B. Scott .. . . . . . . . . . . . . ..... 736,790 
Glazier's tool, L. J. Klelllm .............. 736,741 
Gold washing machine, Turner & Stewart. 736,464 
Goods holding .. nd displaying device, G. W. 

Boyd ................................ . 
Governor, G. B. Petsche ................. . 
Governor, marine engine, I. Corneliussen .. . 
Grain bagging and weighing machine. J. B. 

736,813 
736,54ll 
736,363 

Williams ............................. 736,663 
Grain drill gearing, C. H. Pelton . .. .. .. . . .  736,436 
Grain separator, P. Eagen . . . .. .. .. . . . . . . . .. 736,370 
Graphite, purifying, M. F. R. Glogner . • . • .  736,381 
Grinder, tool, R. C. Greenerd . . . . . . . . . . . • .  736,843 
Grinding machine tool holder, J. Bath . . . . . •  736,573 
Grinding mill, F. E. Whitham ........... 736,657 
Guiding systems, apparatus for ascertaining 

position relative to prearranged, R. B. 
Owens . . ... .. . ... . . . . . .. ... ... ..... . .. 736,432 

Gun, field, E. K. ltotbe .. ... . .... ... ..... 736,881 
Hame and trace hook, J. B. Gathright .. 736,839 
Hamm .. r, G. J. Steele ..................... 736,797 
Hammer or hatchet magazine, F� S. Vogue 736,465 
Harness hanger, • T. Reichert............... 736,877 
Harvester, corn, G. D. Foster . . . . 736,590, 736,591 
Harvestin� or husking machines, snapping 

rolls for corn, B. R. Benjamin......... 736,478· 
Hat and coat rack, E. Pratt ... .. .. . . . . .... 736,442 
Hat, coat, and umbrella holder,· P. Hufe ... 

land . . . . . . . . .. . . . . . . . .. . . . . .. .. . . .. . .. 736,731 
Hat rack or hanger, J. G. W hite . • . . . . . • 736,806 
Hatch, H. Brousseau ........ : • • . • • . . • . . . .  736,357 
Hay rake, stacker, and loader, J. A. & O. 

J. Smith . . ... ... .. ... . .. ... ... . .. . .. . 736,558 
Head rest, W. N. Greer .. .. . . . . ..... . ... 736,844· 
Hens from setting, means for preventing, J. 

HIV�' f����:,
nd

f';�';d�i:i';';' f��i:�;'��' 'i';�:' 0: 736,821 

O. BordsOD . . . . . . .. . .... .. .. .. • • • .. . .. 736,679 
Hoisting machine, W. A. Barker . ........ . 736,572 
Holder, F. W. Matson . . • . • . . . .. . . . • . . . • . . • .  736,531 
Hooks and eles, carrier for machines for . carding, . W. Granger . . .. . . . .. . . . . ... 736,717 
Horses or other nnimals on shipboard or 

other places, apparatus for exercising, 
N. Burgess .. . .. . . . .. . . . .. . .. ...... . .. 736,360 

Hose coupling, C. Wright................. 736,908 
Hose supporter, C. E. SchatTner .. . . . . . . . . .  736,788 
Hot 

c�ir w1f���ers
.
,
. ��.��r.i����. ?�����. ���: .�: 

Ice cream cabinet, H. A. Hopkins • • • • • • • • . .  
l
I

ce cream freezer, .C. R .  HamlltQn • • • • • • . •  736,723 ce spur, L. Wlnterhalder................. 736,468 Initiating apparatus, E. & U. S. De Moulin 736,704 Internal combus�lon engine, C. A. W ilkinson 736,807 Jack o'lantern, folding, J. J. Du Ket . . . .. . 736,506 Jars, tools for removing screw caps from, 
F. L. Stork . . . . .. .. . ................. 736,455 

�I���al 
S�;a��i�k 

Ikil�etzger •••••••••••••• 736,532 
Knee pad, scrubwoman's, W. Steers, Sr •• 736,648 
Labeling machine, J. T. Reames . ....... 736,546 
Ladder, foldable fruit, S. S. Ward ........ 736,804 
Ladder, 1l!etallic step, W. H. Cloud • • • ••••• 736 495 
Lamp. alcobol, J. P . . SteN"! ............ ; •••• 736:454 J.amp bumer, llat wick, W. C. Quigley •••• 736.MII 

New Type 
2�Cycle Motor 

PATENTED. 
Range of Speed. 200 to 2,000 Revo

. lutions. 
H. P .• A uto. or Mariue. 100 Ibs. 
�a�f���e�r 1���h1� ��".; 

best should address 
CUSHMAN MOTOR CO •• 
Lincoln, NebraSka. 

Veeder Ratchet and Rotary Counters 
For votinll m8Chlne'\r.ne�. tele
phones, cash registers, nickeJ:'ln-slot 
:�����r; tt:�e 

a
·'!i��t�� �

a
����e�l 

pieces or quanft'ty of material pro
duced-for any purpose requiring a 
small, 11

ll"���nto
a
3'U'.k

at
M�'W

ter. 

THE VEEDER MFC. 00. 
HARTFORD. CONN. Makers of Cyclometers, Odometers, Tachometers, 
Counters and Fine CastiDIrS. 

PERFECT· PUMp· POW·ER. 
Is attained only In the 
TABER ROTARY PUMPS 

They are mechanical 
Simple and durable. Will 
pump hot or cold fluid, 
tllin or thick. Requires 

no skIlled lJj.echanic. Most 
power at loost cost. All part. 
ioterchanlleable. Made of 
iron, steel or bronze. Can be 

. �rlven hy belt, motor or en
'flne attachment. Large lit_ted OataWgue free. ABER P UMP CO •• 32 Wells St� Buffalo. N.Y •• U •. S. A. 
THE EUREKA CLIP 

The most useful arUcle ever invented 
tor the purpose. Indispensable to Law
yers, Editors, Students, Bankers, In8ur� 
ance Companies and businass men gen. 
erally. Rook marker and paP'lr clip. 
Does not mutilate the paper. Can b e 
��

e
't,�

e
�;�

t
�fJii �o�!���!. ��i&':;;;:S 

and notion dealers. or by mall on receipt 
of price. Sample card, bt mall,free. Man-
't!i�

t
(f.,�� Wox q�lISB' l!:::oa:ld':"/:Y. 

RUBBER STAMP MAKING. -T H I S  

:f!��s 
d
:T�';

ib
:e:p:��fv� ��:r��u�� mlkl�ir�����: 

practical article written by an arcateur who has liad ex
oerience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1 I ] II. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

WORKSHOPS 
g���t��

n
t�:!� �q0':-�'iJ:a 

w
�Wh 

BARNES' FOOT POWER 
MACHINERY _ 
allow lower bids on jobs. and give 
greater profit on the work. Machmes 
sent on trial If desired. Oatalog hee. 

W. F .. JOHN BARNES CO. 
Established 1872. 

1999 RUBY ST.. l'IocKFoRn, ILL. 

Lamp. gas, T. Brabson • • • •• ••••••••••••• 736JlB1 
Lamp socket. W. A. Church ... ........... 736f,IT7 
Vlmp support. S. Camlns. • • • • • • • • • • • • • . •  736,685 
Lamps, automatic apparatus for extinguish· 

ing. P. E. Newsom.................... 736,538 
Lantern holder and protector. G. F. Klbllng 736,405 
Latch, automatic, Drucker & Haensler •••••• 736,707 
Lathe. Search & Cheshire • • . • . • . • ••••••••• 736,791 
Lathe • .  tllrret, Search & Cheshire .••••••••• 736,792 
Ledger and compressor, loose leaf, E. T. 

A. Akrass • • . • . • • . . • . . . • . • . . . . • • . • . . . •  736,341 
Legging fastening. L. H. Morgan ........ 736,764 
Lime and gas, manufacture of, J .. J. Mc-

Tig he • . .  . . .  . .  • • • • . .  .. . .  . • • . .  • • • • •• • • •  736,869 
Llnole:u.m', machinery tor manufact:nring pat-

terned, P. Blaubach ................... 736,676 
Liquid delivbry case and cooler, C. E. Flln· 

der .. . ... ......... ... . . . ... . . .. .. ... .  736,916 
Liquid fuel burner automatic regulator, A. 

C. Stewart .. ..... ... .... . .. . .. • • • • • •• 736,563 
Loading device, W. E. Hamilton . ......... 736,385 
Loading machine, W. E. Hamilton ........ 736,846 
Lock. G. Lenhard ........ . .. . . .. .......... 736,528 
Loom .ot frame tor beadwork, T. F. Damm •• 736,701 
Loom pattern chain. J. T. Cyr • • • • • • • • • •  736,700 
Loom reed, G. de Zorawski. . ... ....... .. .  736,670 
Loom shuttle. Coldwell & Glldard • • • •• • . •  736,580 
Loom shuttle Rutoma tic threading device, 

R. L. Cumnock ...... . .. . . . . .. . . .. . . . . .  736,500 
Looms, machine for . soldering .healds for 

weaving, J. Gohy., • • • • • • • • • • • •• • • • • • •  736,093 
Lubrlcatihg device. bearing, J. D. Forrer 736,376 
Mail receptacle. J. P. Brown .............. 736,815 
Mailing, tube, J. C. Kimsey . ....... ........ 736,407 
Mathematical device. S. N. Betts •••••••••• 736,481 

It you want the best touring PEERLESS ear money ean buy get a 
It I. aeeepted B8 .tandard of AmerlcBD MaDufacture 

Vertical motors. two or four cylinder, under front bon
net. Direct drive by universal shaft and bevel gears. 
High horsepower-regulatffi. motor. M-inch wheela-long 
wheel base. Largecomfortable tonneau�agniftcent tlnish 

PEERLESS MOTOR CAR CO� Cleveland, Ohio 

MOSLER. SPIT _ FiRE SP AR.K PLVG �- for J�m�r�k�r!J�!�ll�iio:�dd ��tf:l���:: ' -:" 2 Guaranteed. Simple. IDde�tructible. Re-• .::- lil'bie. Discounts <t:l quantities, ask your 
dealer. A trial is conclusive. Write for 

leaflets, testimonials, etc. Manufacturers' pricel. 
PrIce 12.50. )lOfIler Splt.Flre, 309 Broadway, New York. 

Measuring tape. F. Buck . . . . . ............. 736,359 GAS 
Merry-go-round. J. M. Sherman . .. ...... .. . 736,643 
Metal cutting machine. J. H. Doub . . . • . • . .  736,505 
Metal shearing machine. C. McDonner . . . • . .  736,536 

ENGINE 
Metal working tool. A. TindeL . . . . . . . . . . . .  736,799 
Metals, dry separator for, T. M. Moe ...... 736,862 
Metallic fabric. R. S. Brown .. .. . .. 736,485, 736,486 
Metallic tie and rail fastening 

•
. V. A. Sho-

walter ................................ 736,885 
Milk jar closure. J. Crane, Jr.: .......... 736,694 
Milling machine, C. P. Higgins . ...... ... .  736,726 
Minerals. locating, G. I. Leonard . • • • . • . •  736,411 
Mining machine, H. B. D1erdortT . • . . • . . . . .  736,705 
Mirror,. rear view hat, L. D. Merrick . . . • . .  736,418 
Mirror support. adjustable, C. N. Langdon . •  736,609 
Miter box, A. P. Forsllng ...... : . . . . . . • .  736,837 
Mixing and washing machine, T. Haskins .. 736,389 
Molding machine. E. A. Goepper.......... 736,841 
Motor . control system, electric, Dunn & 

Douglas • • .. .. .. .. .. .. .. . .. .. .. .. .. ... 736,587 
Motors from a distance, electrically con troll· 

Ing. W. Baxter. Jr ........... ......... 736,476 
Mower knife head, L. B. Mitchell........ 736,7611 
MulUvoltage system, C. E. Woods ...... .. 736,661' 
Music playing instrump.nts, accentuation 

mechanism for autopneumatic, Hosley & 
Harcourt . . . . . .. . ... . . . .. .. ...... ... ... 736,600 

Music roll perforating device. H. P. Ball •• 736.571 
Nailing machines, repl for holding wire In, 

S. M. Cutter........................... 736,825 
Nut lock, Strohmenger & Clancy .......... 736,456 
Nut, locking, M. E. Donally". •• • •• • •• ... 736,368 
011 burner. E. M. Arnold ............. .... 736,473 
Oil burner. T.· W illiams .................. 736,664 
on burner nozzle, Brunner & Patterson... 736,481 
Oil can acoustic alarm. J .. A. Pollock.... 736,441 
Ore dumping apparatus. N. A. H. Salomon-

son ... ... ...... ....... . .. ............. 736,882 
Osmose apparatus. J. L.· Kubin • • • •• • • • • • • •  736,7-45 
Package carrier. E. F. Prlddat • • . •  736,631. 736,63ll 
Package· fastener and carrl"r, E. ·F. Priddat 736,630 
Package safety holder, E. M. Reed . • • • • • • •  736,779 
Package tie fastener. F. M. Crawford . .... 736,499 
Paper bag machine. P. L. Bartholomew .• 736,673 
Paper blank cutting mechanism, Robinson & 

W illiams ............................. 736,783 
Paper cartons,' machine for 'lining, L. G. 

Reynolds ............................ . 
Paper cord making machine, H. B. Morris • •  

_Pappr making machine, J. Grondahl . • • • • •  
Paper perforator, W. S .  Mendenhall • • • • • • • •  
Paper roll adapted to be cut into blanks, 

736,780 
736,4ll2 
736,596 
736,614 

Robinson & Williams . . .. • . • • ••••••• • • •  736,784 
Parachute, dart, R. W: MeanS . .. .. ...... .  736,7511 

. Peat digging ·and conveying machine. C. F. 
Schllckeysen .......................... 736,446 

Pen." f�untain, W. 1; Ferris . . . ... . • • . • . . .  , .. 736,710 
Pen 

tJ:,n� ��cik:e������. ��?�:7 .. �������� 736,810 
Petroleum. deodo rizing or purifYingl F. Berg 736,479 
Petroleum deodorizing or purify ng app-

aratus F. Berg ... ... . .... ............ . 736,480 
Photographic tray. G. T. McKinney •••••••• 736,766 
Piano action flange. G. M. Guild .......... 736,384 
Piano pedal action. R. M. Bent . ...... . . . 7.36,675 
Piano tuning pin cover, I. B. Rosencrantz. 736,552 
Picker. See Fruit picker. 
Picker statT and shuttle check. combined, 

Coldwell & Glldard . • . . . • . . . . • .  736,581, 736,582 
Pile driver, N. Simonson . • . . • . • • . . • . . • • . . .  736,452 
Pin, M. Rhoades .. . .. . . . .. . .. . . . . . . .. . . . . .  736,547 
Pipe wrenqb, A. Fasenmeyer . • . . • • . • . • • . . •  736,372 
Pipes,. clamp or devi('e for stopping leaks in, 
Plst���kj�hl�. �u�'i�:�:::::::::::::::::::: m:��� 
Piston rods, bearing for steam feed, H. G. 

Dlttbeqne1' . .. ... . .. . .. . .. .... ......... 736,367 
Pitman. T. L. & T .. J. Sturtevant • • • • • •  736,458 
Planter and fertilizer distributor. seed, J. 

A. lIicCutchpn • • . .  • . .  • • • • • • • • • • • • • • • •• 736,425 
Plow. C. R. Davis . .. ... . .. . .. ...... ... .. .  736,503 
Plow jointer or rolling colter. W. R. Crlf-

field : ................................. 736,695 
Plow point, J. Halman . . . . . • . . • • • . • • . . . • . .  736,845 
Plow, sulky. G. Wilkinson . . . . • . • • . • • . . . . .  736,662 
Pneumatic tube, L. G. Bostedo . ........ . . . .  " 736,6BO 
Pocket knife, E. Kaufmann . . . • • •  736,524, 736,525 

.Pole socket, vehicle. H. K Martin . .. . .... 736,858 

�gn �f�f.eg6�te��ngp!��:;�': •. . �: .�: .��
I
.
I
�:: +:�:�2.� 

PortableeleTator and dump, J. & D. Fisher 736,833 
Post hole forming impl .. ment, H. D. Sorg 736,645 
Powder putT, Rowland & Hull .......... .. 736,786 
Printing, C. Owens . • . . • . . • . • . • . • • • • • • • • . . .  736,540 
Prln�l�f xre�rfu'{t�:.a

.
t��� .. �t

.
t�.

c��:�.
t

: . ��� 736,512 
Pruning· ·shears, E. Mohr . . . . . . . . . ... . . . ... 736,763 
Pump, E, T. Miles � Z. Storch . . . . . • . • . .  736,421 
Pump, air, L. E. ·HotTman . . . . . . . • . . • . . • . . .  736,398 
Pump, air, W. M. Reason . . . . . . . . • . • . . . . .  736,778 
Pump ball, sand, R. Crytser . . . . . . . . . . . .  736,696 
Pump stroke regulator, windmill, Lowrie & 

Votsw . . . . . .. . .. . . . .. .. . . . .. . .. ....... 736,530 
Pumping device, F. L. Robertson ........ ,. 736,54£! 
Pumping engine, C. J. Printz . . . . ......... 736,443 

16NITERS 
LATEST TYPE. BEST MADE. 
For Marine, Antomobile or Stationary 

Engines. Fully Guaranteed. 
Write for Circular. 

The Carlisle &, l\'lnch (Jo., 
933 E. Clifton Ave.. Cincinnati.'Ohto 

DASHBOARD COILS for AVTOMOBILES 
Vibrator only on dashboard, making the smallest and neatest d.evid out. 
io
i
:��}�!s�

e
��::;:Ceh:.Gidd��: Ei�::;:;�o�

o
p::J�na��: 

$200. A MONTH 
One reliable man or woman in each count,. BS manager. to exhibit. take orders and ap' 

¥g�n:o
ao= ��dHh:�:i�::S �i���:�f�r:� 

ventioD. Automatically gen
erates fual gas from kerosene 
oil. Miniature Gas Works. Ab
solutely safe. Enormous de.
mand. Thousands sold weekly. 
Cheapest, cleanest, safest fuel. 

���m;Ird�i��!t!; �:;: 
World Mfa. C .... 6676 WorldBlds.,Clnclnpatl, 0. 

�!JIii9IIIII-�'The Sharer" 
A new foot po�er that can be applied 
to all li"ht machitiery. A kick starts 
the maChine lmd an occasional kick 
keeps It "oing. Send for 01JH' Booklet. 

SLOTKIN 4: PRAOLlN, 
New York. 

If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

WESTCOTT'S 
stronge.t 

Grip, Great� 

. ��� 
it'U, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask Jor q>talogue in Engl .. ,.. henc", SpaniIJ,. or German. FIRST PRIZ� AT COLUMBUN EXPOSITION. 1893. 

w� manufacture ge&nI 
and bodies suitable for 

l_iE����i�. all purposes. We also 
sell supplies and can 
furnish an

lo 
part or all 

!�
e
sf::� J;. a ��e

ol
!�� .-���1��!5����. late catalogue, FREE. 

NEUSTADT. 
PERRY CO .. 
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CD.AS. T. HOWE &: CO., 61 H��on St., New York, Ex� Age� 

EveryMechanic 
Should Own It. 
Montgomery & {)o.'s Tool Catalogue 
which is thoroUghly IIp-to·Qate. 704 
P?e'ii't"�y�,2��?1���:��B. 

MONTGOMERY do· CO •• 
106 Fulton St.,. New York City. Punchlnt apparatus, strip. A. Pollak ••••••• 736,775 

Puzzle, . McPherson . . . • • • • • • •  ;; ••••• • • • • .  736,767 ........................... . Quartz mill, C. J. Hodge . .. ........ .... .. 736,519 • . 
Rail joint, W. C. Scofield................. 736,883 • S C RIB E R Points nicely tempered. • 
Railway or tramway vehicles, brake appa- - Knurledsleeve llickeled. . 

ratuo ·for electric, J. G. V. Lang .... .. 736,608 • !57' f! J Length,. 
Railway rail and rail joint, J. Teller . • . • . •  736,566 .• a with • 
Railway slgnnl, J. G. Schreuder . . . . • • . . • • .  736,554 . V shor�oint, 9. 
Railway signal, automatically operated, I. • PrI 4licI. in.: tb long. 

Reynet .. .... ......................... 736,445 . ce pOint,12 in. • Railway Signal, electric, Ammann & Camp- • PI'"' Catalogue of FIne ToolB tree. • bell .................................. 736,345 • THE STARRETT co Ath I· MASS • Railway switch, F. W. Aley .....•.••••... 736,911 • L S Box i3 0 • U, SA. Railway systi>m, electric, T. Mahoney ...... 736,752 ••••••••••••••••• A.A ........ • •••••• Railway vehicles,. reversing apparatus for .... ..,. .... 
use on, J. Graber . . •  � . . • . • • . • . • • • • • • . • .  736,382 

Rake, K Reis.................... . .. .. ... 736,878 
Range finder, electrical, H. Shoemaker . . • •  736,557 
Razor guard, J. J. Meehan . .. . . . . . . . . . . . .  736,859 
Reach and short turning gear, interchange-

able, F. C. Kerby . .. ...... . .. ... . . . . . .  736,738 
Receptacle, C. O. Harker . . . . ..... ... . . . . . .  736,387 
Receptacle for corned beef, etc., W. G. 

Bell . ..... .. .. . .. . .. . ... . . .. . . . . .. . . . .  
Recording device, J .  A. Cole ............. . 
Refrigerator drawer, Shanklin & Hausam .. 
Resistance tube, C. Bloom • • • • ••••••••• • • • .  
Roasting pan, E .  H .  Moore • • • • • • • • • • • . • • . .  
Rock drill, C .  Mead ...................... . 
RolI .. r. S<>e Shade roller. 
Rotary engine, J. Graves . • • • • • • • • • • • •• • • . .  

736,349 
736,583 
736,449 
736,677 
736,863 
736,758 

Rotary engine, ' R. B. Morden . • . • • . . • . . . . .  
Rotary explosive engine. J .  J .  O. R. Ru-

Jiauclh. . .............................. 736,787 
Rubber heel, F. M. Hilton et al ....... ... 736394 1 
Rule, protractor, A. Peterson • • •• • • . • . . • . • • .  736;437 
Sack holder, J. Schmidt • • . •.. • • • • • . •  , • • • • •  736.55� 
Sad iron, C. W. J ohnston .. . . . . . .. .. . .... .. ,-,736,733 I Saddle, harness, C. W. Miller ...... , ...... " 736,760 I Sash rastenor. E. H. Baker ..... , : • • • • •• • •  736.474 

(OonUnued on page l68.) 

ELECTRO MOTOR. SIMPLE, HOW TO 
�rck���� d�v�er�Eg

i
��nst�::�:c\P!\�� ��re��

l
�:r:t. mg amateurf1l 1.0 ruake a motor which. might be driven with advantage by a curreot derived from a h�ttery and which WOuld have- sufficient power to operate a 'fOOt 

���
h
wrtc

n
li ���r: r��:\�;t�� °sc�������

a
Al:�:: !CAN SUPPLEMENT. No. 641. Plice 10 ceots. To be had at this office and from ail newsdp.alers. 

W�lIs, Oiland Gas Wells drilled 
by e<>ntract to any depth from50 
to 0000 feet. We also manufac-
���e':i

n
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u
�Jrl

h 
::;�

r
r:�':'':lI;r� 

same. Portabl e Horse Power 
and Mounted Steam Drilling 
Macbines tor 100 to 1200 feet. 
Write us stating exactly wbat 
Is required and send for illWJo 
trated catalogne. Addteu !!,;!-,_';! . .!"���!���J!O�l1l'(i AND SUPPLY Co. 

¥ OllX. V. S. 4. 
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<;WOND<ER ' AcetYlene. Burners .' sasb, store fro�t, ·J. B. Pbelps .. · ..... . . . . ; . 736,774 
t< _ ,'. _ ::;ansage stuffing machine, E. Hahn . . . . . . • •  736,72U 

ARE THE BEST ; Saw set, ' J. Morin .. ...... .. .......... ..... 736,534 
801d by good dealers or write Saw s('t and gag.:>, combined, D. Worden .. 736,470 

"Om STATE LINE MFG. CO. 
Scal��li 

g
.
r�.

d
.
e
.
r: . �.

n
.� . �������, .. ���i� . .  � . .  ���� 736.364 

9th &: 10th Sis., Chattanooga) Tenn.) U. S. A. Scow, dumping, B. Seaman . • • • • • • • • • • • • • • •  736,640 

A SKIN CAME IS 

e R E - S O L V E N  
The Game is to get the Grease and Grime off without reDJ)ving 

the skin. Play the Game. It only tahs a few seconds. Costs 
five games for ous cent. 75 Games in one tin box. Let's see, 
that's 15c. Ri��T25I;TOve,.'JiE

peGAME 
Stick to GRE-SOLVENT, fIond nothing but the Skin will stick . 

to you. Samples sent free. " MILKS AHEAD OF SOAP" 
THt� UTILITY (JOMPANY 

New York 

The Apple Automatic Igniter 

Water& Dust Proof 

For Jump Spark or Toucb Spark, 
For any gas enlllDel stationary. au

tomobile or marine. 
Does away with batteries and belts. 

Write for circular. 

Screw nail, T. B. Hitcbman . . ... .. . . . . .. 736,851 
Seal,'  snap, E. J. Brooks . . . . . . . . . . . . . . . . . . •  736,682 
Seat support, G. Wilson ........ .. . .. . . . . .  736.665 
Secondary battery, G. E. Hatcb .. ... .. . . . . . 736,390 
Secondary battery, J. liiddleby, Jr . . . . . . . . 736,420 
Sevring macbine, G. H. Dimond ..... .. . . . . .  736,828 
Sbade and curtain support, combined, C. 

S. Snell ....................... ... ... . 7:i6,:;r,1I 
Sbade, artificial ligbt, O. A. Mygatt. . .. . ... 736,5:m 
Sbade bracket, adjustable, M. H. Middle-

miss .............. .. . .. .. . .  . .  . .. . .. . . .  736,533 
Sbade roller, W. Mumbrauer . . . . . .. . .. . . . .  736,424 
Shaft and harness support, �". D. Davies . . .  736,915 

' Sbaft support, E. R. Edson .. . . . .. . .. . .... 736,508 
Sbafting, fiexible, G. E. Gay . . .. . . . . . . . . . . 736,378 
Sbarpener, disk, J. S. Donnell. . . . . . . . . . . . 736,829 
Sboe fastening, E. L. · Knapp . . . . . . . . ... .. 7:>6,742 
Sign, illuminated, W. M. Hall. . . .. . ........ 736,722 
Signaling, electrical, Sboemaker & Snook .. 736,884 
Signature bundling macbine, S. H. Pray.... 736,627 
Skirt, S. H. Camp .. . . ... . ... . . . .. . .. . .. . .. 736,576 
Sleigb, W. C. Pierce . . . . . . . . . . . . . . . . . . . • .  736,543 
Snow boat, S. S. Hansen .. ... . . . . . .. . .. . ... . 736,386 
Soap press, C. Diolet .... . . ...... ........ 736,706 
Soap wrapping machine, J. E. Robinson ... 736,634 
Solder, R. Bormann .. .................... .. 736,812 
Soldpr for aluminium, Fortun & Semprun ... 736,712 
Sound producing device suitable for sirens or 

like instruments, J. P. Northey ........ 736,428 
Sound record cylinders, forming metal ma-

trices for duplicating, A. N. Petit .... . 
Spanner or wrench, J. Chandler ........... . 

736,773 
736,687 
736,544 Spinning spindle, J. C. Potter ........... . 

THE DAYTON ELECTRICAL MFG. CO. Spinning spindle bolster and step combined, 
No. 8Q Soutb St. Clair St., Dayton, Obio, V. S. A. J. Caldwell . . . . . .. . . .. . .............. 736,491 

...... �� .. ��� .... __ �. ___ _ ,� Spool bolder, C. T. Starr .. ........ ... ... 736,562 
Sprocket wbeel, F. R. Willson, Jr .. . . . . . .  736,906 

CRESTMOBILE .e 
$750 
T b e most logi
cally construct
ed car made. 

Writejor cat. 

Otber models 
at $iiOO 

Stacker, straw, A. M.. Hood .. ... ... .. . .. . .  736,599 
Starf'bing macbine, J. Huebscb ..... ... ... . .  736,601 
St£'am boiler, M. O ' Connor ..... ...... .. . .. 736,621 
Steam. boiler, H. L. Fulenwider .. .. . ... . .. .  736,713 

! Steam drier, C. H. Noyes . . ... .. . . . .. . .. . . .  736,429 
Steam engine, W. M. Smitb .. . .... . . . . . . .  736,888 
Steam generator, V. Taboulevitsch .. . . . . .  736,652 
Steam generator water gage, A. Wood . . .. . .  736,666 
Steam generator, water tube, H. W. Kolle 736,743 
Steam power apparatus, P. L. Clark .. . . . . . .  7&6,579 
Steam power plants, operating, P. L. Clark 736,578 

Steam trap, T. J. Grace .. ...... .. .. ... . .. 736,842 I Steam trap, F. W. Leutbesser .. . .. . . . .. . .. .  736,750 

Masso, U.S.A. Steel, etc., apparatus for making, E. C. 

�������������IIiI��������� Wills .. ...... ........... ... ...... .. . . , 736,900 

and $iiiiO. 
f Stool, foot, R. M. Niderer ................ 736,427 

���_ .. _ ..... ,_ Store service apparatus, M. C. Swezey .. .... 736,651 
DRY BATTERIES.-A PAPER BY L. K. 
Bohm treating of open circuit batteries, historical dry 
batteries. model'n dry batteries, Hellesen's batterYf ::i ��;rs�a��a;' t�rO��ef;ru�:;:�lJns�n�;�� ��iI�c�c�_ 
ENTIFIC AMERICAN SUPPLEMENT, No, 1 0 0 1 .  Price 
10 cents. '1'0 be bad at tbls office and from all news
dealers. 

If sO we cun SUPPlY you. All sIzes 
m o u nted and IIlI m o lHued. always 
kept, in stock. Remem·uer, we make 8 specialtyof �eleC[,tnl! stones for aJI spe
Cial purposes. 'Jlr Ask for cataloQue. 

The CLEVELAND STONE CO. 

Stove, G. J. Day .. .. . .... ........ ... ... . 736,585 
Stove. attacbment, M. J. Stevens ..... .. . .. 736,649 
Stove cover and lifter, L. T. Lenderking .. . 736,749 
Stove, gas beating, E • .  Meiningbaus ... ... .. . 736,860 
Stove, beating, C. J. Kircb ........ .. .. . .. . 736,740 
Stovepipe bolder, W. H. Medina ...... .. .. 736,416 
Submerged devices, means for protecting, O .  

A .. . SteIPl',el . . , .. .... . . . ...... . ........ 736,891 
Sucker roo connector, F. M. Egbert .... . . . 736,371 
Sugar mixing apparatus, Ragot & Tourneur 736,.875 
Sugar, press for pressing the pari ngs of dif-

' fusion chambers in the manufacture of, 
W. Bock ........... ......... ........ . .  736,484 

Sulfuric anhydrid, making, Raynaud &�er-
ron .................................. . 

Sun shield, R. L. Morgan ................. . 
Superheating apparatus, M. W. Sewall .... . 
Surgical ecraseur, L. R. Kratzmueller . . . . . •  
Switcb. See Electric switcb. 
Tag stringing macbine, J. C. Kimsey .... 

736,876 
736,765 
736,793 
736,744 

Tank, A. Hoitgen......................... 736,52 
Tank beating apparatus, E. O. Wbittington. 736.898 
Tank mold, J. C. Dougberty .' . . . . . . . . . . . . .  736,586 
Telegraph signa1s, determining the direction 

o.f space, J. S. Stone, reissue......... 12,148 
T�legraphic transmitting and receiving appa-

ratus, G. F. R. Blochmann .. . . . . . . . . .  736,483. 
Telepbone, J . .  A. Barrett, et al .. . . . . . ... . . 736,672 
Telephone apparatus, C. G. Burke . . . . .. . . .  736,489 
Telepbone paper bolding device, W. H. Sber-

man . . ... ............... ............ ,. 736,556 
Telescopic sights, mpans for adjusting cross 

2d Floor. Wilshire. Cleveland. O. bairs of, . A. W. Peterson .. .... .. ... . . 736,541 
--� .. < .--____ Tie, E. F. Priddat ........... ...... .. . .. . . 736,628 

NO MORE MISS-FIRES Tie fastener, E. ]'. Priddat, reissue....... 12,147 
Using our INTENSIFIER enables operator to rely on a spark in Tie fasteneI\ E. F. Priddat. . . . . . • • . • • . . • .  736,629 
engine. Impossible to c:ubonize spark "lug to such an extent t hat it will • Tile and roof, roofing, J. Veen.... . .. . ... . 736,801 
not spark. Price *2.50. Choiee of Orange Wood or Oak case. ' Tire, W. P. Scofield .. ... .. ... . . . . . . . . . . . .  736,638 
Shoemaker .. Glddlngs Electric Co •• _ _  Pasadena, Val. Tire, pnempatic, P. W. Litchfield . . .. . . . .  736,414 

��rbe�cc�n��:.:a�fiac:';'en��r��s
·c.' 'M�'rti� : : : :  ���;��i 

THE "BEST" LIGHT Tongs, M. Quinn .. ...... ...... .. . . ........ 736.8B 
Tool, combination, J. Parbel. . .. . . . ... . .. 736,435 

!�:tr�:��l� 2�� �:���e
eC.o�!������ 

burnsitsown gas. Brighterthan eleo.-
t���!. a3:ih;��eN:G�a�:�P;!:::r� Over 100 styles. Lighted instantly with 
a match. Every lamp warranteda Afents Wanted Everywhere. 
THE BEST LI GHT CO., 

B 7 E. 51h 51., Canlon. Ohio. 

Tool, pneumatic, C. H. Sbaw .. . .. . . .. .. .. .  736,555 
Tootb cleaning appliance, J. E. Storms, Jr .. 7:>6,650 
Toy, wbistling, C. D. Robb .. . . .. . .. . . . . . 736,782 

��:f: ������f �e
sti

e
C�, 

J F. HE. 
W

c
a
a
t::�� : : : : : : :  f��;�i� 

TrakIs, d.'evice for delivering messages to 
moving, A. U. Campbell .. .. . . . . .. . ... 736,361 

Transparency, J. Lobmiller ....... ..... ... ... , 736,751 
TranI!0:r�a����a

.
t����I

.
S: .  �

a
.�������� .'���. ���: 736,753 

Trimming making maebine, J. A. Gl'oebli . .  736,595 
Trolley, La'vagne & Bertrand .. . . .. .. .. .. � 736,610 

THE STEAM TURBINE; THE STEAM Trolley, Seastrunk & Arcber ... . . . .. . .. . . . 736,641 

Enl(ine of Maximum Simplicity and of Highest Tber- Tro'lle;v, E. Hall .. ... .. . .. . ... .. . . . . ... .. . 736,721 

mal Efficiency. By Prof. R. H. Thurston. A valuabl e Trolley, A. P. Lord .... .. .. . . . .. ... .. . .. . .  736,855 
series of articles having cuts of some of the more em. , Trolley: .catch, White & Duryea . . .. . .. . . ... 736,897 
cient engj.nes of this type-the Parsons', DeLaval, Dow,, ' Trousers hanger, J. Nagely . . .. . . . .. . . ... .. 7'36,426 
etc.; with exhaustive tabJes giving' the" result of tests Truck, J. P. Lind . . .. . .. . . . . .. . .. . . . . .. .. 736,613 
and 'much lleneral data on the subject. COntained in Truss, M. B. Brooks .. .. . .. ... . .. . . .. . .. . .. 736,356 
SUPPLEMENT Nos. 1306. 1 30'" and 1 308. Price 10 Tube mak'ing fagot, W. Allderdice . . . .. . .. . 736,314 
cents each. For'sale by Munn & Co. and all newsdealers Tunnel section, H. F. Dunham .. . . . . .. . .. .  736,507 

MA RINE Gasolene MOTORS 
:s�rr;!3:'°:ld

e���6�/��i�d c��:3i!��r��� t�11�1:/!: 
We always ende'avor to be (]I toP. and for ]9OO offer an 
en�ine built from Brand New Patterns, witb new and orlKina.l fe"RtUl'es-juBt what other engines will 'hJ'tve 
tlve years hence. 

lfllou "":::J:J! �������e�':i ·�gJgV:;.'1fdes'rib-
ROCHESTER GAS ENG I �E  CO., 

693 DriVing Park A. ve., ROCHESTER, N. Y � V. S. A. 

�;��':;;f:�de�. 
J

'B��t��,
inj�: : : : : : : : : : : : : : : : m:�i 

Typewriter type bar, J. A. Smitb ........ . .  736,887 
Type writing macbine, R. D. Stackpole .. . .  736,646 
Umbrella support, W. M. Feazell ...... .. .. 736,373 
Valve gear for compound locomotive en-

gines, W. M. Rmitb . ........... ........ 736,889 
Valve, pipe line, C. E. Fowler .... . . . . . . . .  736,513 
Valve, pop safety, J. Collis .... ...... .. .... 736,820 
Vebicle driving gear, motor, E. E. Wrigbt.. 736,909 
Vebicle driving mecbanism, P. Synnestvedt 736,459 
Vebicle heating apparatus, G. F. Ray .... . .  736,633 
Vebicle lantern bolder, G. F. Kibling .... . .  736,404 
Vphicle, motor propelled, J. Munden .. .... 736,866 
Vehicle reservoir, motor, Charron & Girardot 736,494 
Vebicle runner, wbeeled, S. J. & J. D. Pbil-

YOU ARE EASY Vebl�r: wi;eels; ' anti';kiddi�g ' dev'ic;" f��: ' S: 736,439 

If you need a carpenter tobelp you repair your roof witb Vplo�i��g� f���;';" 'JiJ." ii.' 'i,�tt� : : : : : : : : : : : :  ���;�� 
Warren's Natural Asphalt Sand Surfaced Roofing ,  Voting macbine, Turner & Anderson . . . . . .  736,4<)3 

The best and most f'ef' .. Wagon running gear, J. E. Bennett . . . . . . 736,674 
viceable prepared roOflIlg Wall construction, W. H. Fisber . . . . . . . . . .  736,375 
on tbe market. It is dur- Wasbing macbine, M. J. Lawler .. .. . . . . . . .  736,410 
able. fire-proof, and does "'asbing macbine, F. E. Waldby.· . .. . . . . .. . 736,803 
n�o���i�:f3�n��n�ay in �;���ta���e, 

cal�ne�il;t� � �' .  :�������� : : : : :  ���:g�� 
rolls containing 10l! sq. ft. Watcb fob, W. H. Lamb .. ; . ; ; . . . . . . ..... 736,606 

Warren ChemicaI' & Mfg. Co., I B  Battery P I. ,  New York ;;��� g;°t,;i���r;.;,I��iS�· J;O�n
p"o""i�g: "W.: 'F: 736,460 

SENSITIVE LABOR ATORY BALANCE. wat�' c����;t�r '�th�� ' �t���t���s: ·ti�Bhi,;g 736,868 

By ·N. Monroe Hopkins. This Iii built-ul!, " laboratory 
balance will weigh up to one pound and will turn with a 
Quarter of 8 postage stamp. The balance can be made 
by any amateur skilled in the lltle of tools, alld it will 
work as well as a $126 balance. The article is accom
panied by detailed working drawings showing variuus 
stages of the work. This article is contained in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. FOr sale by MUNN & Co., 361 Broadway, New 
York City. or any bookseller or newsdealer. 

t a n k  for, W. U. Griffitbs .. ......... . ... ' 736,516 
Water controlling device, E. J. Markel .  . . . .. 736,754 
Water gage, M. Hering .. ...... .. ... . . . ... 736,518 
Water beater, W. E. Vanstone ...... .... . .. 736,800 
Water, purifying, J. E.' C. L Putzeys .. : .. 736,444 
Water repellent, machine for treating 'fabrics 

for rendering tbem, C. Licbtenstadt ... 736,413 
Water' trap for waste pipes; F; B. Cbarrion. 736,688 
"'ater tube boiler, G. Silvestri ... . . . ... . .. 736,451 
Weatber strip, J. W. Henry ............ .. . 736,:192 
Well drilling macbinery, G. A. Gilbome .... 736,716 
Wheels and pulleys, manufacture of, E. 

Hand or Power I wbe�I1,"a�:;,"w, ·E: ·M."C��';'i�';· : : : : : : : : : : : : :  ���;�gi 
I Winding machine, C. Anderson .. ...... .. . .  736,472 

machine is the regular hand machine sup_ Winding mechanism, ball, F. W. Worrill ... .  7ii6,809 
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o
��din���:; ! ;���o�r:l�ke�'cI�m:'dSo���S & 'S�'ith: : : : : : :  �i�:�� machme or.taken from Its bfl.8� for use as a :  Wood 'preservative, R W. Gander .. ...... .  736,838 :S1v :a:l:l�·ro�.ng��u�:raf��e c!��� i Woodworking tool, Blandford & MacGregor 736,5,.7p 

-price list free on applicaUon. I Worsted box. G. M. Wooster .. .. . . .. ... . .. . 736,008 
Wovpn fabric and producing same, W. 

MACHINB No. 78. THE CURTIS & CURTIS CO., Rnmpf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,635 
� 2Jf41n. R. If. 6 Garden SI., BBIDGBPO"., CONN. (Oontttl1Ae<l <>It page 159.) 

The Man 
and the Machine 

Mr. Alexander T. Brown, 
inventor of the Smith Pre
mier Typewriter, is unques
tionably the foremost writ
ing machine expert of the 
world. Besides, he is a 
practical and successful 
business man. He built 
the first 

Smith-Premier Typewriter 
not only for handsome a n d  speedy work but t o  endure under the



severest demands of actual business. The Smith Premier is free from 
the weaknesses of eccentric, unpractical construction and to-day em
bodies the latest demonstrated improvements of this typewriter 
expert. Mr. Brown, as Vice-President of this company, will continue 
to devote his entire time and inventive genius to maintain the Smith 
Premier where, more than ever, it now stands as 

T h e  W o r l d ' s  B e s t T y p e w r i t e r .  
Send to-day for our little book explaining exactly why the Smith Premier 

is best; or, send to our nearest branch office for the machine itself on a ten 
days' free trial. 

The Smith Premier Typewriter Co .• 
Factory, Syracuse, N. Y. Executive .Office. 287 Broadway. N. Y. 

WALTERS POWER COMPANY, 62-66 Van Winkle Avenue. JERSEY CITY. N. J. 

Build the lightest and finest 

HYDRO-CARBON MOTORS 

yet produced 

n your requiremenls are special in this line caD upon us and we wiD satisfy you -----------��-----------.. ---

The Waterless Knox 
srM P L I C ITY 

R E L I A B I L I TY 
C O N V E N I E N C E  

The Success of our patent air cooling system has been thorouJ{h
ly demonstrated in years of use. 

Many details improved in 1903 car. Catalogue on application. 
KNOX AUTOMOBILE CO •• 

Main Office and Works. SPRINGFIELD. MASS. 

��:;'JN°'l�EAN�W.� 1:;.;lV�·d�:hM'��. 'rie�:as:,��!·St. 
SAN FRANCISCO AGENCy :-Nat'J Automobile and Mfrs. Co. 

26 Fremont St. ') 
PHILADELPHIA & PITTSBURGH AGENCIES :-Banker Bros. Co. 
CHICAGO AGENCY: -A. U. Banker, 456 Wabasb Ave. 

is easily covered without the use of a scaffold, by 

PaHon's Aereo-Painter 
By the use of compressed air, it enables one man to accomplish as much as ftve men with brushes, and saves its cost in two days' Use. Weighs only twenty-five pounds, and 
has nothing to get out of order. 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gives effectual protection to inside woodwork liable to ex
posure to. spar!,s Or light tlam�s. Reduces i nsurance rates. 
Best applied WIth the Aereo·Pamter. Can be applied with 
brush. Full information and painted samples-FREE. 

P ITTSBURGH PLATE GLASS CO •• General Distributers. PATTON PAINT CO. 227 Lake Street, MIlwaukee, WI .. 

Home Mechanics for Amateurs 
By GEORGE M. HOPKINS 

Author of "Experimental Science" 

12mo, 250 pages, 250 illustrations Price, $ 1 .50 

T

HIS book deals with woodworking, household 
ornaments, metal working, lathe work, metal 
spinning, silver working. Making model engines, 
boilers and water motors. Making telescopes, 

microscopes and meteorological instruments, electrical 
chimes, cabinets, bells, night lights,. dynamos and motors, 
electric light, an electrical furnace, telephone. It is a 
thoroughly practical book by the most noted amateur ex
perimentor in America. Send for descriptive circular. 
This book will be published not later than October 1 st. 

MUNN & - COMPANY 
Publishers "Scientific American" 361 Broadway,. New York 

© 1903 SCIENTIFIC AMERICAN, INC 



HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHI!RS,BOOKSELLERS& IMPORTERS, 

810 Walnnt St., Philadelphia, Pa., U.S.A. 
or OUr New aM Revised GatalooUe oj Pmctical aM 

S<ientilic Books, !Ii pages,}!vo (Mall 15, l903l; a Catalogue. of Rook. on Mm;allurw Min4ng, ProopectNn!l, Minera!Qgy, Geology, Assailing, Anall/llis, etc.; a Catal.OfIU/l of Book� on 
Steam aM the steam l!}n;gine, Machinery, etc.; a Cataldgue 

'ifnd�r::: 01'1w�"O'1f::��'&�ui!�:'%��":,��� 
every branch dj Science flIPPlied to the Arts, sent free. q/nd 
tree oj postage to anlJOne in a711/ part of the world who 
will furnish his address. ' 
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Yeast, preparing, G. Jracquemin . . . • • . • • . • • . .  
Zinc from its ores, extracting, C. G: P. de 

Laval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..• " . 736,611 
ZinCing objects by electrolysis, I. Szlmlay. 736,565 

DESIGNS. 
Automobile body, L. B. Gaylor . . . . • • . • . . . . . •  36,508 
Badge, K. Melrose . . . . . . . . . . . . . . . . . . . . . . . . . .  36,495 
l!Jl.dge or similar article, R . .  M. Ora wford. . .  36,496 
Braid, C. Scbwarcz . . . . . . . . . . . . . . . . . . . . . . . . .  36;509 
Candelabrum, If.. H. Heisey . . . . . . . . . . . . . . . .  36,�00 SOLAR MOTOR · LAMPS 

. Desk and seat support or standard, J. Dux . •  36,506 

Box. 689. Scranton, PU4 

:Dolly or similar article, J. W. Catty .36,510, 36,511 
'ji"abric, decorative, H. Giebel . • . . • . . • • • • . •  36,510 
(LIghting fixture shell, H. E. Watkins, 
; 36,501 to 36,504 
Plate, dish, or similar article, C. E. Havl· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,505 
Radiator, E. V. Seeler . . . . . . . . . . . . . . . . . . . . .  36,507 
Spoons, forks, or similar articles, handle for, 

W. R. Stocking . . . . . . . . . . . . . . . . . . . . . . .  36,498 
Spoons or similar articles, handle for, Crees 

•• Show the Way and Always Satisfy:' 

We make a score of styles and models of 

GAS and O I L  

& Court . . . . . . . . . . • . •  • • • • . • • • • • • . • . . . . .  36,499 
The Franklin Model Shop , Table cloth, J. A. Stelnau . . • • . . . . . . . • . . . . . . .  36,512 

• Watch charm or simUar article, F. L. 

Side Lamps, Headlights, 
. Tai l Lamps & Searchlights 

th�;:�it���,
l 
��i!�°.'i��T:�\�� �

y
� Schmalz . . . . . . . . . . . . . . . . . . . . • • . . . . . • • • •  36,497 

complete working model. Apparatusfor With Len.. Mirror Reflector .. 
colleges. Exhibition models. Introduc-
�l�Y ��:

l
i�rO���iin:�:alC��vel�I:;: 

Inventions perfected. DrawinJl'8 and de-
8i� worked out, trom inventors' Ide88. 
Send for circular 9. 

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

ELECTRIC SEWING MACHINE MO-
tor.-The instructions and numerous tJlustrations of de
tails contained In this artlcle wll1 enable any mechanic 
of averlllle ability to build an elllclent motor that will 
��;!
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�!!i� b�':a�t�:,;'m ��lt;��!id ��in1l1�;"s���r� 

The Twentiet� Century 
Telegraph·y By. " Manu ,I of Railway Free"' •• 

and Commercial Mey.r 
Mr. F. H. Tubbs, Superintendent Western Union Tele-

g
':����°T:�i,1ietb Century Manual of RallwaV and 

cgl'::f.:���\ a�eI���
a
f�!�� I[.:":,�

a
��t��� :.a:� Coth raHway snit commercial telegraphers. I co�i4er 

his work a distmet ad vantage to students of telegraphy 
and am Jil"lad t'\ recommend it. Price only $1 .00 prepaid to any address. 
Cbicago RAND, McNALLY &: CO. NFw York 9 W�S

AT Scbapirogrtlpb ? 
TilE DUPLICATOR that cl'anly multi-

_ copies anything written with llen or typewriter, also � music, drawings, etc. One orIginal glv� 150 copies t.:".) BLA.CK ink in 15 minutes. A VOIDS stencil, � washing, delays. and e
.

ensive supplies. Prire 
&�t��te6 ifA�e�o7u:iiE��Rlhbl ��h!u�a� 

posit. THE S. A. SCHA:{>IROGRAPH CO., 266 Broadway, New York. 

A.W. FABER 
ManntaclOry Established 1'61. 

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

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

Telegraphy The Ommgraph teleg.aphs you meS9ages. 
It IS an operator. '2 up. Omm&'l'sph 

Co., o�, 89 VOl"tlandt St., N. T. 

TYIlEWRITER����5 
All tho SlandardmaclUueaSOLD .. RENTED ANY. . WHERE at HALF MA...�UF ACTURERS' PRICES. 
Shipped with p!ivilegeof e:ramination. SendforCat.. 
Typewriter Emporium. 203 LaSalle SL, Chlcago 

Representative 
Wanted 

A dlJmified man or woman wanted for a dlgnilled posl 
tlon by a wealthy broker�e bouse to sell a high-grade 
aecuTity which has never been offered before. No 
a ents need apply. Best of references essential. Only 
educated, respect&ble, influential man or woman want
ed. Congenial and protltable employment for a minis
ter, layman or professional man tbat need not conflict 
with bl. present employment. Good salaried position 
for the rigbt person. Address 

W. A. R., Lock Box 1"4�. New York City 

Tr .... de Marks, 
Designs. 

Copyrights, Etc. 
Anyone sending a sketch and de.crintlon may 
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R� tlons striCtI

() 
contldentlal. HandboOk on Patents se�!f!::8 ta���8t�o��
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e
e:e\�e Special Notice, without charge, ln tbe 

SCientific American 
A handsomely Illustrated weekly. Largest cirCUlation of any scientific .journal. Terms, 13 a 
year; four montbs, $1. Sold by all newsdealers. 

MUNN & CO,a8 1  Broadway; New York 
�h 011100, 825 F St., W .... hlngton, D. C. 

TRADE MARKS. 
Antiseptic and disinfecting compound, Tele

phonlne Company of America . . . . . . . . . . .  40,961 
Beer, Wm. J. Lemp Brewing Co . . . . . .  40,948, 40,949 
Beverages for certain named purposes, Mid· 

night Mineral Water Company . . . . . . . . . .  40,950 
Blouses, coats, overalls, and pants, Standard 

Mfg. Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,928 
Butter, Hanford-Hazelwood Cream Co . . . . • •  40,90.3 
Butter, J. R. Denman . . . . . . . • . . . . . . . . . . . . .  40,954 
Candies, chocolates, and candied productions, 

James A. McClurg & Sons, Inc . . . . . . . . .  40,943 
Clay pigeons, W. S. Dickey. . . . . . . . . . . . . . . . . .  40,970 
Cleaning compound, cream colored, McLeod 

& Froom Grocery Co . . . . . . . . . . . . . . . . . . . .  40,964 
"Compound' for certain named purposes, a L. 

Odom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Disinfectant, Edson Manufacturing Co . . . . .  . 
Envelops, United States Envelope Co . . . . . . .  . 
}""1igs, A. Hamparzum . . . . . . . . . . . . . . . . . . . . . .  . 
Files, Melchior, Arm8trong & Dessuu . . . . . .  . 
Flour, Hecker-Jones-Jewell MlIllng Co . . . . .  . 
Flour, certain named, F. B. Chamberlain Co. 
Flour, wheat, L. M. Paschall . . . . . . . . . . .. . . . .  . 
Food and remedies, poultry, G. L. Harding . 
Fruits and vegetablE."s in packages, Havey, 

Lockie & Co . . . . . . . • . . .  ; . . . . . . . . . . .. . . . .  . 
Gelatin, Swampscott Gelatine Company . . . .  . 

40,959 
40,962 
40,924 
40,!l42 
40,974 
40,937 
40,938 
40,936 
40,956 

Hair fastening and supporting articles, cer
tain named, E. F. Blodgett . . . . . . . . . . . .  40,925 

Harness saddles, harness straps, bridles, and 
halters, W. T. Wroe & Sons . • . . . . . . . .  40,969 

Hats, straw, Duke, Montague & Gillet Co . .  40,927 
Headache cures, J. D. Sutton . . . . . . . . . . . . . .  40,957 
Knives, belt knives. and leather knives; ma-

chine, Bailey & Bl('ndlnger Mfg. Co. . . .  40,972 
eather, imitation, MarokenE." Co . . . . . . . . . . . .  40,931 
iquids for certain, named purposes, mixed, 

L. S. Van Westrum . . . . . . . . . . . . . . . . . . . .  40,967 
Matches, safety, H. Hochberg.' . . . . . . . . . . . . .  40,963 
Medicines for cure of certain named diseases, 

C. Weschcke . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,953 
Milk, condensed, Wisconsin Condensed Milk 
. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10,952 

Polishing preparation for certain named pur-
poses, Ever-Brite Co . . • . . . . . . . . . . . . . . . . .  40,965 

Potatoes, sweet and Irish, Eastern Shore of 
Virginia Producl' Exchange . . . . . . . . . . . . . .  · 40,934 

Poultry, crushed shell for, Boepple Button . 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,955 

Powder, antiseptic astringent, ' L. Fee$er . . . .  40,960 
Pulleys or blocks, Boston & Lockport Block 
Rell��:�

a
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. D;';';�d: . i:';iz' . &; .  S';"it'riI;'; 40,971 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,941 

Ribbons, Brown, Durrell & Co . . . . . . .  , . ;· . . . . .  40,932 
Shirts, Richardson, Roberts Dry GoodS Co . .  40,920 
Shoes, leather, Siegel-Cooper Company . . . . .  40,930 
Silverware, certain named, W. B. Kerr' & Co. 40,926 
��':.�
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V .. rnlsh and hard 011 finish, Spokane Paint 
& 011 Co . . . . . . . . ' .. . . . . . . .  " . . . . . . . . . . . . .  40,968 

Vehicle- wheels, ' metallic rims for, Clincher 
Automobile. Tire. Manufacturers Associa-
tion . ;  . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  40,973 

Wheat flakes, Seeman Bros . • • • • . . . . . . . . . . . .  40;'9H9 
Whisky, W. J. Smith Co • • • • • • • • • •  40,945 to 40,947 
Yarns, Brown, Durrell & Co . • • • • • . • • • . • .  , . . .  40,933 
Yeast, A. J. Priest • • • • • • • . • • • • . • . • • . . . . . . • •  40,940 

LABELS . 
HB B S," for medicine, W. N. Bailey . . . . . .  10,256 

Our newinodels with Latest Improved Generators are 
sCientltlcally and substantially construc\ed ; In oppra
tlon Simple, safe and satisfactory, and suitable for all 
styles and makes of motor cars. 

Write for new catalO/J. 

THE 'BADGER BRASS MFG. CO., Kenosha. Wis., or I I  Warren St.
, 

New 
Y
ork 

N hME PLATES-EMPLOYEE CHECVS' 
(U':KEY TAGS,BAGGAGE  C'KS & BADGES . J\ 
-.I .ROB BINS MfG.Co. 58 KN E E L A N D  ST. SEND FOR CATAL O G Ul{ · · · B OSTO N .  MASS. 

S
E

N':��c����!n��t ���e ���:e�E��:D kI!:t: ville, N. Y., until one P. M. August 31, 1003; an:!' then 
opened, for furnishing mat·erlal and labor necessary for 
fh':,1�'rt �"a"J!'!.';,:w.dl�t'f��:H�, ��:l'ee�t,?::.r"J·I.� 
In acoordance with specltlcatlcns, copies of wblch. with 
blank proposals and "tber Information, may be had u1>Qn 

S P EOIALL Y 0 RA W N �r1e'f�W 'i'fe'i,�l�f., �g l1J'��C:��0�;, ;.!'�:
I
::� l':,I:�:ve�l�;:j�Ii'£r& �� 

to M-ln. outside diameter. Small Metal manufacturin.,g. I ROIlSELL, U. S. A., Engineer Third Light Roulle M. "T. HORN CO., 86 Park Place, New York. D,.trlct. 

SPEOIAL MAOH INERY I'Th'i���r,J!�:;.l·�9g,'i 
Costilo Machine Works, 60 Centre St .• New Yor!;; 

S PECIAL M AN UFACTUR I N G .  
SPECL MACHINERY MODILS IXPIR I M E N I A l  W O R K  O I E S  A N D  STA M f} J N G  -PRGMP/ - W R  l T E  f\l R O U R  8 JO K L E T  

G LO B E  MA C H  8- STAMPINC Co 970 YA M I LTON S T  C L EV E L AN D. 0 

w e b b S" h l nqe J O I " <  b e L t  h o O K S  
I n serted With a p l l e r - Serlo ror c i r c u l a r  webb hinae t e l t  hook c o  - b o o n t o n  r, J 

M ATCH M AC H I N E RY. 
, BIG MONEY IN MATCHES. 

We manufacture everything pertainlnll .to the busl
·nes&. The Very Latest Process. We wm furnlsh 
• manager or 1 each any purchaser the bUSiness. 

F. W. MURPHY & BRO., 
IDS Ashland Block, Chicago, III., U.S. A. 

=-- T H '  S C H W E. R D -r L E. S TA M P  C O  �. SFEI  STA M P S  L U T E R S  & F I G U R E S  � B P, I D G E. P C F. l  C O N N  

Cr�ig Nianu facturing CO.. I·e E ��Cd!m:r�\ ��\:rn::f.n�fIV'!�� 
.Manufacture Hardware Specialties on M.FG. CO., 899 Clinton Street; Milwaukee WI •. 
contract. Punches and Dies. SpeCial Tools. Die Ii, ;f,oolS and Special Machines. Mode18 
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n �!��!!IO�,!Pe�!!�a��, ����!.im�Qt�da���0p.4[�1�P!� 26c. Parlor 'rricks Catalogue free. 1 . ' '. 
MARTIN,KA & CO., Mfrs., ,00 Sixth Ave., New York. MASON'S Pat. Friction Pulleys and Clutchll" 
F N R h ·  h & C M hi Starting Machinery without shOCk. and connectlna' line 

• , oe ric o. ac nery shaftlna'. Most reliable and durable. Mason's New 
D .  Pat. Whip-Hoist edectlve and simple. 

1 02 FU LTON STREET, 
N EW YORK. 

Telephont: No. 2440.A JOHN. 

esignlng. Manfd. by VOLNEY W. MASON & CO., Inc. 
Mechanical Prov1dence, R. I., U. S. A. . 

Drawing. DRYINI MACHIN ES. s·Ja��:�· 

What is "TIP ·TO· p'·'1 D A U S '  - • 
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" CastlE." HavE."n Brand Tomatoes,-" " for can- 'we are WIDing to send a complete H upUcator" wlthout 'depofllt ned tomatoes, Johnson & Rad'eliffe . . . . . .  10,266 on to daY8' trlaL 
"Chave's Cholera Cure, It for mediclne, T. T. tnf.° Th�
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3��eret; Chave . . . . . . . . . . . . . . . . . . . . . .  '

.
' . . . . . . . . .  10,258 1 • . Ipll • 

"Dr. Caldwell's Femitone," for medicine, G. complete apparatu<;, size No. 1. 7.50, subJect to the tradt! discount of 
W. Caldwell . . . . • . . . . . . . . . . .  -. ' . . . . . . . . .  10,257 ar� �r cent., or '&.00 net. 

HEI Trado," for cigars. Schmldt ·& Co . . .  , . . .  10,278 FELIX F. DAUS DUPLICATOR CO., 
"Elk's Home Brand Tomatoes," for canned . D B lid' tomatO<'s, H. M. Johnston . . . . . . . .  , . . . . . .  10.267 i �=====================:
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� "Enamel Pointed Pen," for pens, H. A. Hill 10,280 

"F. Garcia & Bros. Fabricantes De Tabacos 
Habana, , . for cigars, F. Garcia & Bros. 10,275 

" Indian Head Cape Cod Cranberries," for 
cranberries, H. J. Thayer. . . . • • • . . • . . .  10,268 

" Ish-Allah," for cofff"e, M. Horovitz . . . . . . . .  10,270 
"Ish·Allah Coffee," for coffee, J. Kurzban . 10,271 
"La Corrida de Toros, It for Cigars, Schmidt 
. & Co. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,279 
"Lorithia, tt for mineral water, Andrew Lohr 

Bottling Company . . . . . . . . . . . . . . . . .  , . . .  10,272 
"Lowney's Gold Medal Chocolate Powder," 

for chocolate powder, Walter M. Lowney 
Company . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  10,269 

"Major Lark, tt for cigars, J. ME."ndel & Co. 10,276 
" Mutual," for groceries, Mutual Grocery Cor-

pora tlon . . . . . . . . . . . .  \ . . . . . . . . . . . . . . . . . .  10,264 
"Nevadoe," for cigars, Schmidt & Co . . . . . . . .  10,277 
"Old English Varnishes," for varnish, Norton . 

Paint & Hdw. Co . . . . . . . . . . . . . . . . . . . . . .  10,260 
" Once---Always, h for groceries, Mutual 

Grocery Corporation . .  . • . . . . . . . . . . . . . . .  10,263 
"Purina Cream Graham, tt for cereal products, 

Ralston-Purina Co. . . . . . . . . . . . . . . . . . . . . .  10,265 
"Rim Standardlz('d by the Clincher Auto

mobile Tire Manufacturers Association." 
for wheel rims, Clincher Automobile 
Tirf" Manufacturers Association . . . . . . . . .  10,282 

"The Bef"r of Quality," for lager beer, A. 
von Cotzhausf"n . . . . . . . . . . . . . . . . . . . . . . .  10,273 

"The Il11nois BoHer Cleanin� Compound, t t  
for boiler cleaning compound, W. Ricl? . 10,262 

"Thf" 'Ounce of Prevention,' tt for medicine, 
M. T. Fulcher • • • • • • • • • • • • • • • • • • • • • • • • • •  10,259 

PRINTS. 
"Collegoe Styles," for men's winter apparel, 

David Adler & SonB Clothing Co . . . . . . . . . .  806 
"The Adler Fall Fashions, tt for winter an

parel, David Adler & Sons Clothing Co. 805 

A printed copy of the specification and ,Ira wing 
of any patent in the foregoin� list, or any patent 
In print · 188ued since 1863, will be furnished from 
tbis office for 10 cents, provided tt� name an') 
:rlu��r ·lad�� . Kt�:�t& dCS.!.",
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York. 
Canadian patents rna,. now be obtaIned hy th .. In· 

vento", for any of the InventIons nam .. d In th .. fo,",," 
goln", 1\at. For terma and further pa>t\cula", 

· addre88 Munn • Co., lIII1 JhoomIwq, New ron. 

Twenty-Third Edition 

Experimental 

Science �::;.� .. 

Revised and Greatly Enlarged. 

2 Octavo Volumes. 

1,100 Pages. 900 Illustrations. 

Cloth Bouncf, Postpaicf, $5.00. 
Hall Morocco, Postpaicf, ·· 7.00. 
Or Volumes Sold Separately: 

Cloth, $3.00 per Volume. 
Half Morocc:o, $4.00 � Volume. 

E
XPERIMENTAL SCIENCE is so well known to manl' of our 

readers that it is hardly necessary now to give a rlescnption of this work. Mr. Hopkins decided some months a!!,o that it wOllld . be necessary to 'Prepare a new edition of this work in order that , the many womferful discoveries of modem times might be full)' described in its pages. Since the last edition was published, wonderful 
developments in wtreless telegraphy, for examl'le. have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to make it tboroughly up-tn-date, and with 
tbis object In view some 200 pages have been added. On account of the 
increased size of · t'Ile work 1t has been necessary to divide it into two volumes, bandsomely bound in buckram. It may be interesting to note the following additions that bave been made to tbese volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a 3( H. P. electnc motor 
made e;wressly for illustration in tbis edition of " ExPERIMENTAL SCIENCE.' It is an ENCLOSED SELF-REGULATING electric motor for a 
110 volt circuit. It eRn be operated by a current·from a .JIO volt lamp
socket, yielding a full � R. P. or it may be used as a dynamo, fumisb· 
ing a cutTent capable of operating three I&candle power, JIO volt incan
descent lamps. Tbe construction of the machine is perfect enough to 
admit of enlar�ng or reducing its size if desired. ' 

Volume II contains mucb on the general subject of electricity 
besides new article .. of !!,reat importance. Amon!!, tbese tbe subject 01 alternate current machinerv is treated Wireless Telegraphy .and Telephony receive Rttention. Electrical Measuring Instruments, Tb� Electric· Clock, The Telegrapbone. Experiments in High Voltage, The Nernst Lamp, and Measurmg the Heat of the Stars are aIt thoroughly illustrated and described. . 

The unprecedented sale of this work sbows conclusiveTy that it is the book of the ·age for teachers, students, experimenters and a11 ' others wbo desire a general knowledge of· Pbysks·or· Natu. ral Philosophy. SEND FOR DescRIPTIVE -CIRCULAR. 
M'UNN &. CO�, Pub)�shers. �:;6r 'Br.oadway. New Vork. 
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