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RECENTL Y PATENTED INVENTIONS. 
Architectural Inventions. 

ENTASISOGRAPH.-GEARY KIMBRELL, Pen
dleton, Ore. The invention provides a novel 
instrument which accurately draws the entasis 
of a classic column of the Ionic, Corinthian 
or Doric order. By the aid of this instrument 
any draftsman. can execute his task more per
fectly than an expert artist, at a considerable 
sa ving of time. 

HEATING AND VENTILATING APPA-
ItATUS.-JOHN M. MILLER, Baldwin, Kans. Mr. 
Miller has devised an improved heating and 
ventilating apparatus which is designed to 
furnish the rooms of buildings with fresh 
air from out of doors, heated to a suitable 
temperature. The stagnant or dead air is 
carried away from the rooms so that the fresh 
air admitted IS breathed pure and uncontam
inated. 

BUILDING SUPPORT.-MATTHEW H. CAL
LIHAN, Aspen, Colo. To provide means for sup
porting a long section of wall, by one device, 
thus avoiding injury by the use of independent 
supports. is the purpose of the present inven
tion. To attain ·this end the inventor employs 
a bar, carrying a number of hooks arranged to 
underly the wall or other structure. The bar 
is carried by jacks which sustain the weight 
of the wall. 

Scientific American FEBRUARY 15, 1902. 

PUNCHING-MACHINID.-FRANK F. CUMMS, 
Rutland, Vt. The punching-machine has a 
spring-pressed bar mounted to slide and ar
ranged to carry a punch. A revoluble tappet
sleeve having tappet-fingers of different lengths 
causes the downward movement of the bar. 
Means are provided for adjusting the sleeve 
transversely to bring one or more of the tappet
fingers in operative position relatively to the 
punch. The device is simple in construction 
and very effective in operation. It is to be 
used especially for punching holes in straps. 

SPOKE-THROATING MACHIN E.-DEFIANCE 
MACHINE WORKS, Defiance, Ohio. This new 
machine is the invention of Mr. Charles Sey-
mour, on whose work in improving woodwork
ing machinery we have frequently had occasion 
to comment. This new machine is designed for 
the use of spoke, wheel, and wagon manufac
turers, and is arranged rapidly, smoothly, and 
accurately to form the throat at both sides 
of the spoke during its passage through the 
machine. The construction is such that large 
or small spokes of any pattern in large quan
tities can be handled in a short time. 

PrInters' MachInery. 

PRINTING-PRESS ATTACHMENT. - ROB-
ERT NAUMANN, Manhattan, New York city. The 
invention provides improvements in ink-sup
plying attachments for printing-presses of the 
type having a rotary ink-spreading disk. The ink-

BuSlntss and PtrSOnal Wants. INDEX OP INVENTIONS 
READ THIS COLUMN CAREFULLY.-You 

'Viii find 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 na�e and address of the party desir
mgthemformatlOn. In every ease it is neces
sary to give the number 01' the inquiry. 

MUNN &; CO. 

Marine Iron Works. ChIcago. Catalogue free. 
luquir.y No. 203ii.-For manufacturers of gasoline engine cltstings. 
H U. S." Metal Polish. Indianapolis. Samples free. 
Inquir}p No. 2n36.-For parties to manufacture an invent,ion on a bicycle sprocket. 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

Februa� 4, 1902, 
AND EACH BEAIUNO THAT DATE. 
lSee note at end of list about copies of these pateuts. 

Acidyl derivative of unsymmetrical acetonal-
kamins and making same, C. Harries . •  692,656 

Advertising purposes, moving model for, E. 
J. Bourke ............................ 692,604 

Aerated liquids on draft, apparatus for sup 
plying, Jackson & Lang ................ 692,292 

Air compressing apparatus, J. H. Burdick .. 692,424 
Air exhausting apparatus, H. F. Wallmann. 692,74-1 
Amalgamator, J. W. R. Laxton ............ 692,315 
Annunciator, J. A. Wotton . . . . . . . . . . . . . . . •  692,580 

Vi���uiry No. �037 .-For parties to make stee1 Annunciator, electric, E. B. Overshiner . . . • .  692,471 
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:: '692,72i; ��§:�§� SpeCialties wanted. R. H. Laird, U S. 7th St. Phila. 

Inquiry No. �03S.-For dealers in pocket knives WIth microscopic views in handle. 
Stencil Machines.-A. J. Bradley ,lOl Beekman St. N. Y. 

Atomizer and nebulizer, C. J. Seltzer • . . . . . .  692,485 
Atomizer and nebulizer, combined, C. J. 

Seltzer ... . .. .. . .. . .. .. .. . . . .. .. . . .. .. 692,552 
Atomizer and nebulizer tip, C. J. Seltzer ... 692,798 
Baby jumper, J. H. Crutchfie11l ............. 692.505 

Inquiry No. 2039.-For makers of feather and Bag making machine, D. J. MuHen ......... 692.695 
artifiCial tlowers. Bags, papers, etc., machine for forming 
Metal Substitute. Crane Br03., Mfrs .. Westfield. Mass. 
Inquiry No. �040.-For machinery for pitting prunes. 

knotted loops on, W. Busch . . • . . • . . • . •  692,764 
Baking pan, I. H. Jones................... 692,448 
Baking powder. J. A. Just ....... 692.451 to 692.453 
Bandage case, revers! ble, S. Bottomley ..... 692,503 
Bar fixture, W. E. Poate . . . . . . . . . . . . . . • . . .  692,706 

Handle & Spoke Mchy. Ober Mfg, co., 10 Bell St., Bars, etc., with a covering of extruded ma-
Chagrin Falls, O. terial, apparatus for providing, D. J. 

Jarvis et al........................... 692.295 
IlIquiry No. �041.-For parties engaged in metal Barrel tilting holder. J. El1!ott. ........... 692.434 

casting. . Bed canopy, V. M. Brown .................. 692,419 

Sheet metal stamping and light manufacturing. For- ��::��e� ��n�r
�� �:::ia�· .. �.
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Engineering Improvements. font can be quickly attached to or removed from 
skelJ Motor Co., Anderson, Ind. Bicycle attachment, H. Simmons . • . • • . . • • . .  692,725 

Inquiry No. 2042.-For manufacturers of acety- Bicycle lock, W. H. Niemeyer ............. 692,538 
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eeid�·u'J.� 692,545 SLIDE-VALVE GEAR FOR EN.GINES.- the press, so that different inks or changes from 
SAMUEL S. YOUNGHVSBAND, <kanville Terrace, one color to another can be made without delay. 
Woodlands Road, Darlington, England. In By means of a simple device actuated by a 
this valve-gear motion is transmitted from the movement of the press, the ink supply for the 
reversing or expansion link to the slide-valve rollers will be forced out evenly and with 
through an intermediate lever having a pivotal uniform pressure. The amount of ink dis
connection with the die-block of the link. The charged in a given time can be nicely regu
lever is connected by its shorter arm with the lated. 

Sawmill machinery and outfits manufactured by the & Kellner . . . . . . . . . . . . . . . . . . . . . . . . • . . .  692,584 
Lane Mfg. Co .. Box 13, Montpelier, Vt. Blackboard, J. K. Rltcbey ... ............ ; 692.354 

Blind fastener, L. B. Gaylor . . . . . . . • • • . • . • .  692,261 
Blowpipe torch, C. G. Woodmansee ......... 692,752 
Boats on ships, etc., means for disengaging Inquiry No. �043.-For makers of generators. 

Rigs that Run. Hydrocarbon system. Write St. and replacing the supports of, T. Wilson 692,400 Boiler cleaner, D. N. Baxter ............... 692,599 Loui S Motor Carriage Co., St. Louis, Mo. 
Inquiry 1'10. �044.-For parties making motor tri

Bolt cutting machine. A. W. Epright ....... 692.258 
Book, deposit credit, T. D. Taylor . . . . • . . . . .  692,384 
Book for drapers, tailors, or others, mani-cycles. 

Sheet, bar. rod or wire. cut. formed, any shape. Bottf��d I.
ou��e:k�����. �� .��l

:.S:.� .. �:. ��
l
.��� ���:��� valve-rod, and is suspended by its other arm SHEETING A'L'TACIlMENT.-MICHAEL A. 

from a hanger on the weigh-shaft. The opera- l)RoI'rcoUl<, Pittsburg, Pa. �'he present inven
tion of the intermediate lever and connected i tion is concerned with the delivery mechanism 
parts is such that, with a given throw of ee- i of printing-presses. The inventor has devised 
centric, the travel of the valve is increased, a new sheeting attachment which is arranged 
whereby the admission and cut-off are more to take the printed sheets from the printing
sudden, since they occur when ·the valve is press and wind them up in an apron or web 
moving at a higher speed than would ·other- without one sheet's touching or offsetting on 
wise be the case. the other, in order to allow the sheets to dry 

Metal Stamping Company, Niagara Falls, N. Y. Bottle covers, machine for making straw, 
InquirY No. �,!Otl:>.-For makers of glass novel- 'Bott�: ��cJ::e,

H
J.Ut.l

.c��p��t��:::::::::: 
692,��2 

ties. Bottle, non-refillabJe, Johnson & Roberts .... ���:52� 
For sheet metal stampings and novelties try Standard Bottle, non-refillable, C. Carr .......... .... 692,766 

Stamping Co., Seventh and Hudson, Buffalo, N. Y. Bottle. non-refillable, E. T. Evans .......... 692,772 
Bottle stopper, G. Rouse ................... . 692.359 

fnqu iry N g. �1I"6.-For the makers of .. The State Bottle stopper fastener, H. Pennie ......... 692.702 
Registered" gas stoves. Box. See Display. box. 
Ten days' trial given on Daus' Tip Top Duplicator. ��f�k 

A
'pr����:;

m
���hi;"�" di�;" Ri;';i�l"'& 692.259 

692.353 
692.386 
692.726 
692.707 
692.592 
692.387 

Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. Schiegner . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SPARK-ARRESTER.-GEORGE F. MOORE, properly to prevent their being soiled, which 

Jr., General Delivery, New York city. When only too frequently happens when the sheets 
steam-engines are used in harvest-fields, the are piled by the fly upon the fly- table. The 
danger of setting fire to the straw or grain inventor has assigned his patent to Mr. Gustav 
from escaping sparks is great. The present F. Kalkhoff, 409-415 Pearl Street, New York 
invention comprehends a simple and practical city. 

Inquh'Y No. 20"" .-For manufacturers of ligonier ��l�f: �r���' E�·L:VSi;e
e
� .. ������::::::::::: silicate brlCks. Bridle crown piece, A. E. Pollard ......... . 

Are you looking for anything in bent woodwork? Broom, brush, A. Baldwin ................ . 
Write Tucker Bicycle Woodwork Co •. Urbana, Ohio. . ���:�, ��d
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h
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Inquil'y No. �04S.-�'or manufacturers of crude Salisbury ............................ . 
oil burners. Brush handle holder, W. J. Tranter ....... . 
Machinery designed and constructed. Gear cutting. ���r�l ��s����i. 1'. ¥���:i�::::::::::::::: 

692.484 
692.739 
692.593 
692.804 device for preventing such fires, which device 

is comparatively cheap and can be applied to 
the stack of. any steam boiler furnace. The 
invention is a spark-arrester of a form employ
ing a water spray above the smoke-stack flue. 

Railway A ppliances. 
The Garvin Machine Co.,149 Varick. cor. Spring Sts .• N. Y. Cabinet, tooth brush and powder, C. T. 

InquirY No. ".!049.-iI'or oil burners adaptable for cabl�
r�:ng��,' ·a·e·r't�i.· 

. G: . i: . i{�it'ti�: : :: : : :: cooking and heating stoves and furnaces. Calcining lime, etc., B. E. Eldred . . . . . . . . . . •  
Calendering machine, M. J. Whitlock ...... . 
Cam, stamp battery, C. C. Rueger ........ . 
Camera focusing device, photographic, F. A. 

692.708 
692.529 
692.257 
692.570 
692.483 

We buUd special automatic machines and devices' 
Preparing inventions for the market. Amstutz-Os
born Co .. Cleveland, O. Brownell ............................. 692.610 

RAIL.-GEORGE A. CASE, Joplin, Mo. The 
principal feature of the rail lies in a novel 
structure by which one is enabled to provide 
in a practical manner a rail-ball which is 

Mechanical Devices. removable from the web and base of the rail. Inquiry No. �OaO.-}'or manufacturers of voting Can lock, milk, J. Rittenhouse ........... .. 692,477 

machines. Cane or rattan fabrics, weaving and Com-
ICE CREAM FREEZER. - EDWARD R' I The merit of this invention is that when worn 

MORSE, Birmingham, Ala. The ice-cream is out the rail-ball can be renewed without dis
frozen in a series of cups horizontally mounted turbing the other parts. 

The best book for electricians and begInner S in elec
triCity is"' Experimental SCience," by Geo. M. Hopkins. 
By mail, U. Munn & Co .• publishers. 361 Broadway, N. Y. 

pleting. G. 0_ Redpath ................ 692.346 
Cane stubble cleaner. W. H. Adams ........ 692.585 
Canopy support, T. J. Durett, Sr .......... 692,641 
Cap, apparel, M. Davis .................... 692,249 

in an ice-receptacle. By turning a crank the __ _ 
Capo tasto. E. H. Winchell ................ 692.751 

Inquiry No. �Oal.-For manufacturers of heavy Car bolster, C. T. Westlake ....... 692,568, 692,500-
receptacle is swung first in one direction and 
then in the other. Since the cups are different 
distances from the center, the ice will be 
thoroughly agitated, with the result, according 
to the inventor, that the ice cream will be 
found thoroughly frozen in eight or ten min
utes. 

PIPE-WRENCH.-FRANK I. WEBBER, Oxford, 
Neb. The wrench comprises a handle, carry
ing a pivot on which a pair of interlocking 
jaws are held. A chain on the pivot is adapted 
to eng�e the pipe in conjunction with the 
jaws. The pipe is thus securely gripped and 
can be positively turned to the right or to the 
left without removing it from the wrench. 

GRAPPLE.-MATTHEW H. CALLAHAN, Aspen, 
Colo. It is the purpose of this Invention to 
provide an improvement in grapple or lifting
tongs, adapted for gripping and carrying vari
ous objects. 'l'he invention is embodied in 
two allied forms. In the one, two handle
bars or levers are connected with _the shanks 
of the jaws or hooks composing the grapple 
proper, and are supported at one end by means 
of a rotatable wheel. In the other form, the 
levers are similarly attached to the hooks, but 
are adapted to be held and supported manually 
a t both ends. 

FIRE - LADDER AND ESCAPE. - PIETRO 
BASTIANELLO, Perth Amboy, N. J. The inven
tion relates to extension ladders. The wagon 
or truck carries supports, pivotally connected 
ladders, and a turntable to which the lower 
ladder is secured. A grappling-iron on the 
upper end of the upper ladder provides a top
most support. A windlass and a cable con
nected with the heel portions of the ladders 
are used to operate the ladders. In addition 
to the ladders a cage is to be employed for 
the escape of persons from a burning build
ing. 

Designs. hydraulic machinery. Car bolster swinging spring seat, C. T. 
Westlake ........................... .. 

BACK FOR BRUSHES.-LoUIS B. PRAHAR, Manufacturers of patent articles, dies . stamping 
Prahar has tools. light machinery. Quadriga Manufacturing Com_ 

Car coupling, H. S. Hall wood ............. . 
Car, dumping, G. I. King ................. . 

692.567 
692.442 
69:1.457 
692.691 
692.522 
692.496 
692.566 
692,255 
692.518 
692.444 

Brooklyn, New York city. Mr. pany, 18 South Canal Street. Chical!o. 
designed a brush of novel shape and attractive 

Car fender, C. M. Moore .................. . 
Car grain door, freight, F. H. Jones . • . . . . . .  
Car haul, A. M. Acklin . . . . . . . . . . . . . . • . . . . .  

ornamentation. 
ALPHABETS. - MARCUS T. GOLDSMITH, 

Manhattan, New York city. The invention 
relates to a design for an alphabet to be used 
for decorative and advertising purposes. 

SHOE-SOLE.-JOHN S. BUSKY, Brooklyn, 
New York city. The leading feature of the 
design consists in a rib extending longitudinally 

of the shank and in ribs extending trans-
versely. 

BRUSH OR MIRROR BACK.-WILLIAM 
W. BROMHAM, Manhattan, New York city. Mr. 

Bromham has tastefully ornamented the back 

of his brush or mirror with poppy flowers. 

NOTE.-Copies of any of these patents will be 

furnished by lIIunn & Co. for ten cents each. 

Please state the name of the patentee, title of 
the invention, and date of this paper. 

NEW BOOKS, ETC. 

Inquh'Y No. �0.52.-}for makers of coin vending machines of all kinds. 
The celebrated" Hornsby-Akroyd" Patent Safety OiJ 

Engine is built by the De La Vergne Refrl�erating Ma
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 20.5a.-For an apparatus for making copies Uke original handwriting In black. 
J:r Send for new and completl:' catalogue of Scientific 

and other Books for sale by Munn & Co., 361 Broadway , 
New York. Free on aDPlication. 

InQuh'y No. 20atl.-For a patented machine for making a staple artic e. 

Car transom, C. T. Westlake ............. . 
Carbureter, H. J. Doolan ................. . 
Carbureter, F. S. & W. D. Jacks .......... . 
Carbureter, explosion engine, N. G. Harris .. 
Cards, locking device for stripping brush in revolving fiat. C. E. Smith ............ 692.727 
Carriage and sleigh, combined baby, D. Mac-

Kenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 692.464 
Carrier. SeeMail and parcel carrier. 
Cartridge shells, capping or decapping ma-

chine for. J. E. Stockdale .............. 692.730 
Carving machine, J. B. Robin ............ 692,356 
Casein and making same, adhesive, J. A. 

Just ................................. . 
Casein phosphate, making, J. A. Just. ..... . 

Jnquiry No. 20:>:>.-For manufacturers of low- Caster, ball, C. W. Corey ................. . 
priced domestic hand sewing machines. Cellulose lakes and making same, M. C. L. 

692.450 
692.454 
692.632 

Althausse ............................ 692.775 
Inquiry No. �OS6.-For a cheap outfit of ordinary Cellulose. making acetyl, M. C. L. Althausse 692.497 

block photo.process printing. Chain or guard, watch, J. J. Rice . . • . . . . . . .  692,547 

Jnquh'Y No. 20:i".-For manufacturers of goods Chair for therapeutic purposes, J. J. Stanger 692,554 
suitable for tropics. Chat
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Inquiry No. 20:SS.-.F'or makers of turbine water Checks, tickets, etc., device for transferring, 
wheels. J. C. Wolfe ........................... 692.577 

Inquit.y No. �0:i9.-For makers of equipments for Ches
�� ��

d 
rfo

a
n
n
a;1�. ������:. ������. ��� .�.e.s.s: 692,639 a crematory. Chimney, J. B. Kenison et al. . . . . . • . . . . . . •  692,304 

m!�a,�lrY No. 2060.-Ifor makers of frictionless 8f���ei�e
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Cigarette packing machine, W. R. Landfear. 692,789 
IEJlnquiry No. 2061.-For makers of furnaces for Cinnamyl-quinin and making same, hydro-

AMERICAN BUSINESS AND ACCOUNTING EN- garbage or crematories. chlorid of. G. �'uchs ................... 692.437 

CYCLOPEDIA. Compiled by E. H. Beach Inquil'Y N o. �06�.-�'or manufacturers of machin- Circuit breaker, automatic. C. Reynolds .... 692.475 

and W. W. Thorne. Detroit: The ery for making buttons from mussel shells, I g��P�t�:. ;pp�';.:'t�;
l
���

. 
';;dldi�g' h�iid,;; ��: 692,381 

Bookkeeper Publishing Company, Inquiry N ... 21163.-For manufacturers of ice i tieles in. W. B. Row ley .. .. ... . .. ... ... 692.361 

Ltd. 1901. Quarto. PP. 1100. Leath- machinery. (Kansas City or Chieago tlrmspreferred.) ; Clay mixer. D. Appleby, Jr ................ 692.774 

I . N • 064 F f Clock. electric, M. Fischer .. . ........ ...... 692.509 

er binding. Price $8. pre�ie':tl!l� ca�pe�clea�W:g %agfi�::�r;
cturers of com

- Clot�'ha�e
ea��. ��� .. c.u.t.t��� .. ��������t • •  �' 

• •  ?: 
The volume is as portly as the time-honored luquiry No. �06ii.-�·or a separatorfor preveuting Clothes line. pinless, B. W. Knight. ........ 

dictionary, and it should prove as useful to the paSSIng of dirt through a 6.inch BLeam pipe. gl�i�h� F���r��:' c� it �l:���::::::::::::: 
all those who are interested in accounting. Inquiry No. �066.-For an ice manufacturing Cock. stoP. D. B. Whitehill. .............. . 

692.504 
692,308 
692.233 
692.754 
692.394 
692.761 
692.318 �rhe amount of information which is conveyed plant with a capacity of 25 tons per day. g�gl

ee
orP�'et�'l ��t!���:,1

.
Lit';t"&· M�Y��::::: 

in this volume is vast, to say the least. The 
Inquh'y No. 2061.-For manufacturers of a hyd- Coke ovens. combined charging and discharg-

number of examples of books of all kinds is ����1��1�����.g6���:t�� paUM��i��i[:3\� 6P��8g�: C Ola�
n
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most comprehensive, and the information is all of water per minute. Comb for spacing the mesh of woven fab-
692,347 given in language WhiC� can be 

t
underS!OOd

t
:: 

Inq uiry No. 206S.-For manufacturers ohanning com���
s
�s�' S� �::ilf.

a
�."W�i;;"�;'::::::::::: 692,393 

everyone. All classes 0 accoun s are rea . machinery. Concentrating table. J. A. B. Wesley ...... 692.495 
Indeed, there seems to be hardly a business Condenser system. Worthington & Alberger. 692.810 

upon which this elaborate volume does not i I:dqr..lElhrc�: 2069.-For deaJersln spring steel 3x 8��i���
i
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692,323 

Machine Tools. touch. The "Bookkeeper" is well known as Jnqail'Y No. �010.-For manufacturers of steel apparatus for. H. Higgins .............. 692.516 

CUTTER-HIDAD.-SAMUEL MAcD. LANGSTON, a medium for the interchange of ideas among balls_ g��h�n: �at;;�s
�
l
: r.- c�'sh�a�' (�!��;:�:::::: 6�i:g�� 

Philadelphia, Pa. The cutter-head is of the accountants, and there is no doubt that the Inquiry No. �011.-For wholesale dealers in large Copper ores. treating. W. J. Knox .......... 692.310 

type used upon a rotary shaft for the purpose excellence of the present volume depends to a quantities of � Or � tnch lead tubmg. Copying apparatus. autographic. L. Martin .. 692.324 
_ . . I Cord and pulley brake. D. D. Nugent ....... 692.540 of cutting tbin material (tin plate, brass, and considerable extent upon the knowledge I InqUIry No. �01�.-For parties to make porcelam Cotter pin making machine Kirkpatrick & 

the like) in rolls or sbeets. The cutter-head which the editors have obtained while work- for sparking plugs for gas englue ignition. Henry ................ : ............... 692.528 

I I th ' .  _ .  
,Cotton chopper and cultivator, combined, J. 

comprises a split rmg prOVided With bearmg, mg upon thiS publicatIOn. n al ere are InqUirY No. 2013. Fora sprmgpower for running r M_ Bass. Sr ........................... 692.227 

lugs and having normally free ends. An 800 illustrations of special forms. Every ·1 peanut roaster; motorLO be about�tol4horse power. Crane. S. L. Batzpl. ....................... 692.596 

annular cutte.r is rigidly secured to the spllt- bookkeeper and business man should obtain III<luh'v No.. �014.-Wanted. to purchase patents g��[i�r;.-t�;,u��at.·lil:;i.��������::::::::::: �&�:��� 
ring at a number of points. but leaving one a copy of this valuable standard work upon I o� 

ar;l
�!e�t

�u.table for general consumptIOn, such aOt Cultivator, G. W. Henry ................... 692.660 

.., A t t . d t' It ' t at'se 
n ve , . Cultivator attacbment, J. Stine ............ 692.729 

of the ends free to move. screw ac ua es bookkeepmg an accoun mg. IS a re I Inquiry No.. !l01�.-Jj'or&centrlfui1ll extraotoruf Cultivator treadle guide, S. F. Hughes ..... 692.Gl'/' 

tbe movable end relatively to tbe otber end wblcb we can tborougbly recommend. 1I0id url\1Io (Oontinued 01\ page ita.) 



FEBRUARY IS,  1902. Scientific American 
CurtaIn and shade holde l .  G. Palmblad . . . . .  
('uttel. See Washer and gasket cuttel. 

692,472 
) )t'llt.ll lllstrumellt, N T Yagel . . . . • . • . . . . •  6D2,582 
Dental lamll, I I .  J. Jaegel . . . . . . . . . . . . . . . . .  6D2,2D4 
Dental manolel, B. RuhmBon . • • . . . . • • • • • • •  6D2.713 
Dental mouth plOp and fi I U O l ,  W. Hare . . . .  6D2,281 
Desk support, E. J.  Gulick . . . . • . • . . • • • • . . . .  G!)2,27.� 
Detelgent, D. Roose-Jones . . . . . . . . . . . . . . . . . .  6D2,358 
DIalllond cuttlllg macbllle, J.  H. G. StuUl -

lllall . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Gn2,380 
DIsplay box, E. F. Carr . . . . . . . . . . . • • . . . • . •  692.618 
DIsplay caul BUPPOI t, E. J. rl'empl<ll . . . . . . .  G!)2, .��5 
DIsplay l ack, G. W. Bal"lll'tt . . . .  . . . . . •  _ .  002,500 
lhstllllllg appalatus, 1. H Je\\ell . . . . . • •  6D2.788 
Hoor attachment, SClel'lI, M ROlllmel . . • . . .  6D2.711 
I )uul hangel, J. H. Cook n(I:!,2-l1 
Duur Jamb, gate post, l'tC , J BIt.�lllIWI " (N..!,tiU7 
Hom securer, J.  P 'Ylld�l . . . . . . . . . . . . 602.575 
J)OOI stop, .\. S Mal t m . . . . . . . . . . . . . • . .  G02,G�7 
I Juugh dlvlC.llng machille, J. B. & C. E .  

POlnton . .  . .  . . .  . . .  . . . .  . .  . . . . . . .  6�2.473 
J ) 1 .tft and huffing I igging, R D. GaI-

1.lghel , Jr . . . . . . • • . • . .  602.653 
Il}"('tlgp, mllllllg, J.  .\. S\\ enson . . . . . . . . . • .  , 602,557 
Urt'dge or grapple, A Beckel s . . . . • . . . . . . .  602.417 
I hpss holdel , M. L Gumael . . . . . . • . . . .  G02,274 
lhpss ShIPld, G B M. Seagel . . . . . . . . . . . . . .  G02, ,�G7 
I Jrwr, '1'. S W I les . . . . . . . . . . . . . . . . . . . . . . .  692.750 
I n  IIlklllg cup, B B Sh ope . .  . . . . . .  , 602.�02 
UyP and maklng same, dl.IZO, Julius & 

Tk:ltsch . . . . . . . . .  . . . .  . .  G02,675 
lh p ancl m a k l llg samp, CIIS.IZO \\ 001, J n i t n s  & Guntbel . . . .  . . .  . .  . . . G02 ,G7G 
I)\(', hlue sulfonated, R. Bohll. UU2,7G2 
I�.ll drum, artIficial, Yon �lH h O l Z:\ nsh.1 & 

hohl . . . . .  . . bUZ,556 
1�.lv( s tlOughs, maklllg', .\ Nl' I ,ldwl . . . U!l2.JJ1 
I:�g llt:'atof'l ,  E U. RulH'l t� . .  H!I:!,-t7() 
I�gg contents, preselvlllg, ,J Foulred . 602.268 
l�lpctrlc accumnlator, I�heson & dl' Bohlnsk:\ ()llZ, -l:m 
J:h'cl:rIC cH cmts, apparatus for the pl l'H'n-

t10n of spm klng and alclng III, II.  ]1 
Do\\ . . . . . .  . . . .  . . . .  . 

BI�'CtllC heatel , Bacbmunn & Vogt . 
Elt'ctl lC machine, statiC, H. B fJ'odd . .  
I�h'( t l l c  motor contlollmg apparatus, W. J.  

Gn2,432 
Gn2,41 3 
Gn2,737 

Itlchalds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602,352 
]�lt'Ctl lC motor contIolhng appaultus, F. F. 

Bl ush . . . . .  . . . . . . • . . .  ' . . . .  . . . . • . . . . .  602.770 
]�h'ctrlC signal, C. Budke, Jr . . . . . .  602,423 
I�lpctI IC S\\ Itch, Clay & La Roche. . . . . . . . .  602.427 
Bh'ctllC S\\ itch, H J. CogS\\ ell . .  . . . . . . .  602.420 
Eh'ctnc S\\ Itch .md sp.trk hlo\\ o u t  mech.ln-

Ism, comhmed, J. R rl'hompson . . .  . 602.735 
Eh'ctl i C  t l  actIOn, electlomf'ch.llilcal de\ Ice 

fOI ,  E Cantono . . 602,236 
ElectI lcal dIstnhntlOll s,) Sil'IIl, E n \v 

ReIchel . . .  . . . .  . ,  . .  . . .  . . . .  . Gn2,348 
Electlode for accumnlators \\ Ith COllst.lut 

electIolyte, posltlve, I�. 'V. Jnngnel . . .  602.208 
Elpctroh tIC cell, E ,\ Le Suem . . . . . . . . . . .  602.531 
Elp\ ator, 11" E. Heldman . . .  . . . . . . . . .  602.286 
I�le\atol dOOlS, me.lIls fOI operating, C. \V. 

I�llsch . . .  . . . . . . . .. . . .  Gn2,30G 
End gate, J WIlcox . . . . . . . . . . . . . . .  602.574 
Engine cross head, 11" H Holds\\ ortb, 

Gn2,287, Gn2,288 
Engllle cut-off geal, steam, W. D Hookel . 6H2,785 
I�ngllle indicator , steam, \\ . H. Harnson . 602,657 
I�nglIH.·�, SlJollklng HOI I tel for comhustlhie 

\aVOl ,  D P Clark . . . . . . . . . . 602.625 
Engllles, spal klllg igilltel for explosIve, G. 

1\1 'rhompson . .  . . . . . . . . . . . . . . . . . . . .  . 
Evaporating apparatus, J Mecledy . . . . . . . .  . 
Fallllc, J. Mugmel . . . . . . . . . . . .  . 
Fan or hlast regulator, .\ G. Cl l tchfielcl . . .  
Fare l eglstel , C. E. (;ll'l dlllg , , . , " 
Ij'eed \\ atel. heatel and conclenser, .T. \Y, 

Stansfipld . . . . . . . . . . . . .  , . . . . . . .  . 
I;"enee, F'. Ll chtfeldt . .  • 
l'PllCP }lost anchor, L HW(lv('l lalld . . 
Fertllizel,  seed and gl'alll tllstl l hnil'f, 'I' (' 

Salgeant , . . . . . . . .  
FIle, C:IlU llI(lex.� ,y H & .J J )  Kl'll,) 
FIlter, I.  N. Speer . .  
11'he oll.trm aplla1atus, L ( llIl 111ll.'lI 
11'Ire cl ackel , .\ Delgr:lll1hl 
l!"ne engine, statIOn a l ,}  ChPIlIH .11, It B �Ig 

afoos . . . . .  . 
Fire escape, G LoP\\ l'nstehl 
Fu'c bose nozzle, F ",,' \V lema It 

1�t;'1Pj�glt �10l b GStl���1CIH' : . . . . . . . .  . 

I'loat stIfnger, W. T JOIWS . .  
Flood gate dam or well, :.\1 (hll st.lllJPn 
}i'100 l ,  concrete, P V. P.lrs\ 
Floor covel ing, elastic, .J ('oulIIht'1 . 
Flo\\ Pll'\ entpr, N. Cn I it'l . 
FllllelS, appal atus for t:'lectl lc.l1h ch�I)(,I'NIlIg, 

J.  F. Coole\ . . . .  . .  
Fluolln produclllg apparatns, M. Meslans . .  
11'lush tank and vahe, ,J 11' Roclgt'I S . 
11'lushlllg appalatus, J Bmglllll 
11'1\ screen, 11" D. Bpntlt':\ . 

Gn2,734 
G92,465 6()2,467 
602.430 
On:!,51.� 

Gn2,378 
()U2,461 
h!l�, 7 -n 

H!J:!,j2-t 
hq..!,t,�4 
(;02,571 
602,309 
602. 5Gi) 
602,071 
un,blB 
on:!,r�"l 

���:��� 
G02,G,� 1  
0!J:!,H�8 
GB2, 707 
Gn2,GIl 
GG2 ,G01 
on:!, 001 
n02,GG4 

Fodder sh reddel head, .\ ". BI'Ij.:'4'I  
11'01dlllg hox Z B. 'Yehh . .  lil)Z,!)n1 to 
}<'ood pIOtlllcts and 1)l'PIM I llIg �.ll1H'. \y .r. 

HO\\ R l d . . nC):!.6n7 
Foot plopelhng tle"lcc, (� P ('LII k G!t!,G:!f1 
1'0rgJ!1; �Xl'S, ,'tc.,

. 
pn'�s fOl, I� P \14'x,lIt-

602.5S7 
11'01 k See Ha.. fOi k 
11'lIl1t Inushel, H B RuggleK t;'1)2,�02 
11'nel complessor, aItIfiO.ll, :\1 L BI .ltton . . .  tiB2,00Z. 
I'urilace, J G. Geiges. . . 602.4c)0 
Furnace feedlllg mechamsm, hlast, .\ B 

Insect destIoytng apparatus, Joost & GeOige G02,G72 
Instep RICh suppOitel, G. N. Phelps . . . . . . . .  602,3J8 
Jar cap 01 closure, E J. Smlth . . . . . . . . •  602, 37-t 
Journal hox dust guaul, F B Harrison . . . .  602,284 
JOll l nal hox, dust proof, M O\\ens . . . . . . . . .  602,334 
Kiln fOi lit> iug grel'n s.11ltl cores, R 11" Phil-

lIps . .  . . . .  . . . . . . . . . . . . . . . . . . . .  Gn2,33n 
Kmfl' fOI cuttlllg Hsp.lIaglls, etc , .\. Per-

dl'lel . . . . . . .  . .  . . .  . . .  . .  . . .  602,i)-J.2 
h.nob attachml'nt, C (;IOVl'I' . . . . . .  602.265, On:!,:!Hh 
Knoh a t t.lchlllcllt, \V Hdl.lrlJ\\ ehel . . . . . . . on:!,r�r�tJ 
LahelIng mUChllll', I .\ Tllmey . . . . . . . . .  6n2,4n:! 
LaciHg book Sl'ttlllg 1Il.1ch1llP sepal atOi and 

stop, J PWI { e  . . .  . . . . . .  . 
Ladder, fi ll', .T II Ht.lI1 1hrook . . . . . . . . . .  . 
Lau lp ,  T I I  i".llIlt' . . . .  , . .  
L�llllll IHl l lll'l , \\ .. \ Penlieltl " " . , ' Lamp, clusil'l lIlcanelescl'nt g.IS, H Josl'ph . .  
Lamp, lIlCandl'sCl'nt, II. G .u\\ood . . . . . . . . .  . 
Lamp socket, elpctnc, S . •  \ Koltonski . 
Laml) socketA, lIlsulatlllg hlllng for mcan-

descent, I I .  T P:IIStl'. . . . . . 
Lamps havmg mcanCIl'SCl'nt m.lIltles, bUl ne.l 

fOl' oil, L C. N ielsen . . . . . . . . . . . . . .  . 
l,ast, J. C. I red.lle . . . . . . . . . . .  . . . . . . . . 
Latch, door, C H LIYllIgStOIl . .  . .  . 
Leathel stretching devlcl', .T Culd'i\el l . . . .  
Letters, app.lI .ltUS fOI .11ItomatIcally I llsur-

lng, registellng ancl fl.ln k\lIg, 11'rnnc & 
Voland . . .  . . .  . . . . . .  6.92, G 1 2  

Life plt'sel ver, l I a m her<�el & Stelze r .  G02,27� 
LIftIng Jolck, H. McDermHI . .  H!I:!,rl'W 
Lim h, al tifici.ll, .r. F' Ro\\ h'y tNZ,,�(;U 
Llmh, .l l tl ticl.II, ,T I� Seelp,) , . ml:!;7 1 !1 
Llmh st11mp SOCkl't, .11 tltIU.Il, L StulUpf . . .  60:!,�O,� 
LlIloleum, manufactlll e of l IllUHI, Idlc & 

POVIH' . . H02,677 
Llqllld, aPP'll,l tlls rot delhl'rlllg equ.I I quan-

t i ties of, .\. MUSCIacCO . . . . . . . . . . . . . .  602.328 
LHlllld clisllt..'lIsmg app.lratus, \Y. E. Gal-

laghl'l" . . .  . .  . . . . . . . . .  , Gn2,43� 
Load lllg or unlooldlJlg hulk C�lI'gOPS, appa-

1 .ltl'S for, .\. \V, Rohl'l tson . . . .  , . . . .  692.:mG 
Lock, C. D LOg'.1Il . .  . . .  . . .  ()nZ, 711:! 
Locket, comlmutlOn puzz!t·, .\. H 11' lshel on:!,or�u 
Loom c1ptectlll m(>ch.lIl1�lH, \\ eft rpplelllsh-

lng, Bakel & h. l P  . 602.501 
Loom ShUttll', s(>lf till PUelIHg', I� H Htlmpson OnZ,�OI 
Loom " a rp stop motIOn, ,J. I� Ll'm,) Ie . . . 692,.nO 
Loom " arp btop III 0 tltJlI , J Y & I� Cunll l ff .  6n:!,-!31 
Loom \\ eft l eph'lllslung m('{ h.lIIISlll, Bakel & h. l P  . . . . . . . .  . .  
Lo\\ \\ atpl :11:11 m, C I I  Hllllttl('\\ 01 th . . . . 
Luhncatlllg dl'VICl', M \V 'LU lor 
Lung h's:tl' I ,  tillmnn , I� & U � HI' l\Iouhn . 
M a l l  .1lId pal'ct:'l C.1l r\{'f, II. 0 Halden 
:\laIl pouch f.lStl'Ill' I , \\ I I  'Yllholms . 
l'-langl'l ancl htl> I:lck fot st.lhlps, comtnued, 

'1" 1\1 S\\ l IItOIl . . .  
Manbole caslllg, C. 11' BlIIgham . .  
Mattress, 11" Pu·ttenhl'rg . . 
:Measllre l'l'el, t'l Il1.', I I l lls & Cha pson . . . . .  . 
Measllrmg dl'vIcl', I' H B,lld\\ III • • • • • • • • •  
Meat cuttlllg machllll', L B.Illholch . . . . . . . .  . 
::\1t:'ch.1IIlcal movement, C �tol1e 
Mecbamcal mo\ l'mt'nt, II McConnack . . .  
Meltlllg furnacf', l�s�npl & L.lur.lns 
l\lllk can, G. Hothenhausler . . .  . 
MUI, 'V. E Copenha\PI 
1\hner.lls hv seh><:tlvl) �<4 tWII of Oll�. ollllhll .1 

Gn2,5no 
Gn2,488 
ml:!,r�r�� 
Gn2,251 
on:!,-t-t'� 
on:!,'ws 

Gn2,382 
6nZ,2:n 
602,705 
Gn2,GG5 
602.756 
Gn2,5n4 
Gn2, :l7n 

Un�:�:lg 
60Z,G-t� 
H!lZ,2-!:l 

tus fOI S('PU l u tlUg, \ S Bhuoll' 602.64a 
l\f1ner's safety 10.ld lllg tool, .\ V Des MOl 

Ill'aux . .  
MIter hox, J.  1\1. helly 
1\I1xel. Hl'(-' Clay llll XPI 
Motor, D. IllIIst . .  . .  . . . . . . . . . . . . . . .  . 
Mo\\ er gl'.I SS c.ltchpi attachment, 1.IWll, O. 

1I0tfm.1Il1l . 
Music holeler, G. BUI t . ,  
::\lnsiC l .... n f  t U l IlP I ,  .T Lomh.lldt' i l l  
1\ItlSlC 1 LICl ... alltl tIH IIPI, n P Ht'lltol1 
Music.lI Stllllgt':CI mstl uillent, G I I .  Da"ls . .  . 
1\luz7.1(-', cattil', Ilend l H k s  & Log\\ ootl . . . .  . 
N.lfhng Im plplIlPnt, :-; ,r.ln .\ukf'n . . . . . .  . 
Nor.zle, (' .\. , 'null'l . . .  . 
N u t  lo('k, I� T "· Ilcox. . . . . .  602.£)72. 
Oil, ohtallllllg ptlthlt- H'gt'tolhlf', 'V.1 I 1  & 

Gn2,G:!7 
G92,302 

Wnght . Gn2,H'1 
0 1 1  S.llHl tillD(lp l , .\ L n.l l lll!.I I t . . . b'l..!,7:-�s 
()Il:-;, I pfi111 Ilg, ,J N I Ia r l l � . b(}:!.21'1 
O l es, l educlng, H NIC\\el th . 692.53!l 
O l n aml'ntal and .lClvPI tlSlllg ,II tlclps, m.lk-

illg, W Schanl': 692,54D 
Orthotollll'lll'sulfochlOi h I ,  SI'p.11 a illig, .\ 

Balll . .  . . . on:!,r�')H 
P.lcklllg hox, ,::.1 I IlH'n t ,  C H, Murphy . . . . . •  on:!,r� :-t 
Papel box, folthllg, M .J h .lIIe on:!, �O l 
Papl'r pasit'l .md tl IJ lIIJl(' I ,  \\ all, :-; F'IPlcl . On:!,H-t7 
]\Iper tu ht's, lIlaClIlIlPI .\ fOi mal\l ng, H 

Denne:\ . 
Pl'anuts, saltlllg, n. H �Io:\ PI 
PPg m.lkillg III.1chuu', ShIH', J Le\\ IS . . . .  
Pl' n ,  .\ BreHfl'l<l . . 
Pl'ncll {'hp .1Iul c.tll'ncl.ll , ( OmhllH'tl, 'r (;lIf-

on:!,n'w 
OH:!, '�:!7 
Hn:!, ; 1 7  
nn:!, Gon 

tJII • • • • •  . , . . On:!,rd -t 
Pt'ncJl, m.Ig'.lzilll' 1 • .  111. H H noltlsllllth . .  H!I:!, 4 10 
l ·hfllln�r.1 Jlh I ('( o l d  ( .. �t , I t'\ o h i llg, I� L \ 11-

plt'ln . nl):!,-tt t 
Phonog'l aphlc I('cold sl'al, \ ( ' I  I l k  On:!,H:!'� ()QZ,nZ-l 
1'llOno",raph� a ppar.ltus fill Ilwnufol { t u l lllg 

thl pll(llic sound l('t O l li ('\ 1 Illd(�1 for, \. 
N Pptit 

PICtllh' L 1 1 11:-.:-;011 
Plllo\\ :-.halll hOltl .. r, port .lhll', (� 

111<111 
Ne'Ufilann . . . . . 602.698 Pipe couplIng, 0 CISl�nhllth 

11'urnace flue connection, S (' 1)02,2-10 . PI Ill' ( o�lpli llj.:', tl.IIIl, .J I� r'l )rs.} th 
1;' l11nace grate and stoker, F' Gll t.lIInel· . . . G02,2G,� Pl lH' coupll llg, J I'� 11�l)) s\ th 
(;.lgl'. Sel' Ral':or gage Plan it'r .1Ilel tPI tl lJl':t'1 dlSf I Il ,ufpl, ( OJ  n aIHI 
(;ahamc hatte l ,) ,  revl'rslhle, T . •  \. I�chson . .  G02,G07 co t i oll,  R �[ Altil ltige 
Gaml', J. D. Canale 602,61 7 Pllmter, corn, L P Bonl' 
Garment titte l ,  E. P. ['''ollett . G02.Gl 0  Phllltt'r, ( 0111 or cotton. (' L };'l' l l lOtt 
( �olS apparatus all' pump, }I' Logan 602.685 Planter, h.lIul, C (' H,oss . . . . . 
Gols, appal.ltus for the m.lIIllf.lctll le of Illu- Planter, \\ 1 I 1'lpss corn, I I  (;  'Yitt . .  . 

m l llatlng, R Dempster . G02,771 Plastic materl'lls,  machllw for molchll:!", Bor-
G.lS hmnel , I�. J.  Dolan . . .  . . . . . 6!lZ,254 1"O\\ e & LUlllh',) (,)£lZ. 77 1'\ 
G.IS burner mantle holder, .\ P. Guffin . . .  GB2,-141 Pllm , convertihle chsk, M T. I Iancock "')Z. O;-);-. 
( ; a s  generatOl , acehlene, G ,Yo ColllII . .  6BZ.Z39 Plo ... , , dISk, L I� 'V.ltP l Ill,11l . . . . .  t)llZ,Xor, 
Gas generator, acehlene, C \Y C.llel\\ell . . .  60:!,614 Pnenmatic tulle PlOit'('tOI, :K D Hopkinson O(I� t-W 
(;as genelator, acet,) lene, I� N lhckel'son . G02,G38 POWN tIansm lttl'r :IIICI SIH'I'd conti oller, � 
Gas genelator, acetylene, TO\\ n l' & Clougb . .  602,738 'Yhlte . . 6!l2,740 
Gas genel atOl, acet:\ lene, \Vell & I:"olns . 602.745 Pl'eClOU� metals flom then Oles, extract-
Gas genel atOls, cal lnd caltl ldgp for acet.)- mg, II Da\ls . .  6n2,G1"" 

]ene, E. F. Mackuslck . . . . . . . . . . 602.322 PI esses, :Iutomatlc stop mpchamsm for 
Gas l ightmg de-Vlce, .\. Bachnt'l' . G02,G�0 SCl l'\\ , L .\. Shannon . . . . . . .  . 
(;as mantle, incandescent, I\. \� Mor.1Il G02.602 Pl llltlllg machllH's, IIlechalllcal movemPHt 
Gas 01 othel hUlnels, app:Il.�tlls fOi supph- and hed motion fOi c,) linch'r, I� F Lel-

lIlg an 01 othel comlmstlOn Sll(lPOl tlUg hch . . 602.670 
suhstance to, T. J Lltlp, JI 602.6�3 Prllltlllg' on I1I lH'l 01  OUt" I' Sill faces of cones, 
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l
lIlclel'" t:'tc , stamp fOI , C H Calla-

ml:!, m o  
Gong, l'lecttlc, J . •  \ .  Wntton Gfl2,G70 Pl lntlllg, pl.ltf', .\ Rplcl on:!, �31 
Ooyprnor, J. N. McNeal . 602.330 Pl l ntlllg P I l'S�, I� [l'lsl lwr on:!,r�OR 
Gr.lln drill feed regulatlllg deVice, R H P l l lltlllg IHCSS attach ment, plate, .\ Reid on:!,'�:)O 
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(;,'aphophonp, phonogl aph, pt(' , \V (' Rllng'e 6t)Z.:lG.� 1 PI'1I1WI', ,T P M ,Jost'ph . . . . . . . . . . . . .  . 
GI .I llhophone \\lndlll':: .Itt.lchlllt'nt, '" E Puzzlt', G 'v TIPlchel 

DJ l e  692 78:l p\ l ot�ch l l l C  componncl, .\ HeIFlande. . . 
Gtate, J. L WhIte. fif)2,ROf} R.ldI.ltor, sh(>pt mptal, .1 D 1\..II'IIaghan . . . .  
Grlllding apparatus, G S. R.lkel . . 602 . 4 1 4  Rachator. shept mt:'t.tl C I� Haffoul 
(;l lIldlllg or polIshlllg appuratlls, II C-<ll \Icchl 6!)2,42'l R.I]i hontl, :\1 I' \Yh l ton 
Glln��:�lf'l

or �)o
.
hs�lIlg a�t.IChml'nt, \V. E. 

(02)
m5 �:��\/.�);nt�o��h 

Hd)��'H,
R:gI����'��:l

l
hle, 

. '6;; " & 
IIandle, SP,) hold & Mountfolel . . . . . . . . .  ml:!, -t80 'I<)tlH' \\ �  
I I a ngpr. &>e Cahle hang-pro RaJl\\ .1 \ co.lch 
1I.1I n(·!'ls, F J H('hplIk . . . . . . . . .  (If}Z.7 H i  )[at lH''' � 
TIll l ro" . n H P01tnd('r " fID2. '1-12 R.III " ,! \  (olh�lOns. ('lpctl lc SIg'II.111ng <levI('£, 
TIal \t'ster, pea, S I�. Klerolf . .  . . G02,45G for plf'Vpn t l O n ,  (� tlpl :.\Inn.lcn 6f}2, !i �� 
Harvpst('r stuhhle CUttPI attachn1l'nt, ('OI n,  R.lll\\ av elP\ICI'S, motlll  fill , I I  D Miles . .  ()!lZ,nflO 

J Chamhelllll . G02 G21 Ralh\ a:\ S\\ Itch, F' L Dal \\ III (J!)2,247 
Hat em hng machull', 'V. J. McG.lll 602.r.�7 Rall\\ :n� S\\ Itch .111<1 nll'Ch.IIIlSlU fOI Opf'Iat-
Ilay fork, J. F. Snptill'n 602,480 lTl� It, D T. Gl"l n hprv . . . . . . . . . . . . . .  602.271 
I1eatlllg appalatus, hot \\ .ltel apph.llIcP, C. Ralh\a:\ tit', J. 11. Glt:'.lson . .  602, Z6-l 

W. McCutcheon . .  . . . . . . . . . . .  G02,-WO Ral1"a:\ t1(' anel l all fast(,lIlng, metallIc, 
Hlllge pin . W. S Dallleis . 6n2.1\�� 

I 
D J. Meyel . . . . . . . .  

HOIStlllg engllle, C Camphell . . .  G02,7RO Rall\\ay tIe, metal, Beal & SmIth . . . •  . .  
I I oldhack, .J. C Joyce . • •  . . . .  . • • • • . . .  6f}2 674 R.lih,.IV tIt:' meta llIc, L T Sheffiplcl . . . . .  . 
Hoof pad, 'Y J. Kent. . . . .  . . . . . . . . . .  602 :lOa RaIl\\ay tlack aellustel , R. Baggaley . . . . .  . 
Hook .11Id eye, W P Conel .v. GQ2 1110 Rall\\ ay tunl tahle, P . .Johnson . . . . . . . . . . .  . 
Horse clf'tacber, .1. II Rodgl'rs n!lZ.�;)7 R,lmmpr. A. I� I-I.In1mPI . . . . . . . . . .  . 
Horsf' d(�ta('her and hrake. ('omhlllPtl \PhI- ' R<lngp, ('ooking, .\ IT Garrison . . . . . . . . . .  . 

cle, J Cbml . .  . . . . . .  . GQ2,7G7 Razor g.lg"', .\ Wlttt:' . . . . • . . . . • .  
Hose III pIpe couphn�, L Mo\ Ip. GQ2,7flG Rf'CPsslllg' m.lcillne, R H Rl o\\n • • •  , • • • . . .  
Hot .lIr furnace, L ,  Patllc . WI 2.�1G Rf'f'ling' ml'Ch anlSm, C B Pope . . . . . . . . . . .  . 
Hot l'- atel heatel , J n McLmelt'1l 6()2 '12f1 Rptn bolelel , B.l I nd & Busse . . . . . . . . .  . 
Hllh lnake, \\heel. G lover & IIa�kms 6Q2, 2(l7 R('SI-l.\\lllg' m.l('h llw, h.lIul. F. I I  Clement. . .  

Gn2,GRn 
Gn2, 600 
fif}2.:n2 
r,92,4nR 
Gn2.r.21 
Gn2,2RO 
Gn2. GM 
602,f)76 
Gn2,2:l4 
Gn2,4H 
fif}2.41 fi 
m2,42R 

Hych ocalhon compositIOn, R R. CI.I"sn n .  G02.G27 Rock th ill,  i n tpI('h.llI�pahle hIt, H Avlmt:'f 602.7f)i) 
H:\drosulfites, maklllg', M. Razh'n . . . . . . G02, 7GO I RollIng FH'.lml(>ss tuhes, mill  for, W H. 
Ice cream fleezel , E. R SchlIck . . . . .  . 602,5hl Rohhllls et al . . . . . . . . . . . . . . . . .  . 
IncuhatOl , W. P Hall . . • . . • . . . . . . . • • . . . . . .  602.277 Rnhher glove, J.  PfPlfft'l , Jl . . . . . . . . . . . . . .  . 
Indigo paste, P. Seidel. . . . . . . . . . . . . . . . . . . . .  692,720 Rubbel glove, J. Pfell'rel . . . . . . . . . . . . . . . .  . . 

m2.478 
Gn2.70:l 692.70� 

" St " Foot anQ ar Power 
Screw Cutting A·�:�tc Lathes 

FOR FINE. ACCURATE WORK 
Send for Catalogue B, 

SENECA FALLS MFG. CO. 695 Water Street, Seneca JI.lls. N. V., U. S. A. 

" WOLVER I N E "  
Gas and Gasol i n e  Engines 

STATI O NARY a nd M A R I N E .  
"'Volverlne" Is the only reversible M arlneGas EngIne on them arket. It IS the lightest em,une for its power. HeqUlres 110 h censed en� gmeer Absolul t'hl "afe. �lfu. by 

WOLVE R I N E  M O T O R  WORKS, 
12 U n rOll fi'trl·et. 

(;I'Rlld ltal.ids, ltlich. 

are remarkable tor 
f!iIlUl'I,J('ITY 

and E( ' O l'i" OlUY Wrtte too Prtces. 
Olds Motor Works, 1.l2S .J elf. Ave . 
DetrOIt, - • MICh. 

P revention Better Than C u re. 
Th e  lal gest plants i n  tbe country 

are using t h e  
. .  MONA RCH " Engi ne·Stop System 
with WhICh It IS ltU}Jos8lble fm an 
ell�llne to run away. lnvaluahle ill  
C'l�es of accident or emelg'eney, us 
the eng' me can he �topped from .lIly 
pm tlOll of the plant hy �nmply pless 
mg an electl l c  hutton. Safe, sWIft. 
sme Supel'lOnty comlllandg l espect. 
Consol idated .:llgiIle-�toJ) Uo. 
�uccessors to rhe 11 0nul'('" \1 t·2'. ('0. 

\V Ilterbu r,) , COIIIl. 

n,re 110 expCflmeut, as 
al e 1Ll 8uccess1 ul oP'er.'ti<)lll� 
III tlll I)lIrts Of the 

Launches ltl  
Sell(t fOI C(t((Llogue. 

PALllI EU, nlt o� .• 
(Jus (Job, COUll. 

Us��)of Gas Eng i n e  S�l:�\(;;IX!l'�a. T ro u b l es :ll���t!� 
lior s\t)st u tory "PracHI III ExpenelH:e" suggestIOn!'!, 1 t y� u's' el:l,crience 

I' . llel't, Jlurd,} l[otor Co., Ltd , P(JRT HURON, l\-I'CH ----
TRUSCOTT MARINE 

MOTORS. 
The Himl,It·Ht, 

IUOHt Junvcl·t u l ,  u n d  
hiJ,rhcHt 

speed g-R"ol inc .'ng-incH of t1leit· ChlMM IIJUtll 
the mark.·t. 

Made !'Iillgle, douhle, and tuple 
cvlmdel, hoth two und fOUl 

cycle,l angmg from 1 to 40 H. P 
Catlllog for the asicing. 

Trnscott Boat Mfg. Co . ,  
ST. JOSEPH, MICH. 

T H E  E U R E K A C L I P  
'rh e  llI()",t ll\O;eflll at tlCle ever invented 

tot' the P U l po,e Indlspen8.lhla to Law
yels g<1tLlJlS, �t lldents, Bankel<l, InsUl
anee COlli panies ami husmess men gen 
elully Book lIIarker ami paper chp 
Does not lIlut]lute the papel. Cun be 
used repe.ltedlv In hoxes ()f 100 fot 2;;e. 
'1'0 be holrl of .tIl hooksellet s, statI oners 
alit! notion <1ealel�.  or hy m i l l  on l eeeipt 
of III 'Ice �.lIIlple carll. hv mulI, free Man
uf.u t m  cd lIy COIl!oinHtlatf'd �at.·fY I'in ('0., Box 121, ninonlfi eld. :\ • •  J. 

Tht<; moriest l ilt :ln ,1 !Htnple ,Perse 

Is bllt :l. IJiea 1 lI E!lJ!,'hsh tCll'le. 
To )' Oil \\ lto 1001. for st)lllt'thmg good, 
And, va, mg for It, re III) slwilltl 
1\ot Jeopar(lize \ our nllme (lr mOIl-, 
For engme l)oor, too \\1 lk to rll n 

'The Kehn \\111 J\(>\er dl'>3.I'POIllt 
In W�1'(ll), yt Itt or In) jOlut 

"TANOEM" and " P E E RLESS" 

Gas & Gasol ine Engi n es 
"T life for particulars 

Northern Engineering Works, 
641 Atwater St., DetrOIt, Mich. 

Patents ,  Trade Marks ,  
C O PY R I G H: TS� etc., 

Address M U N N  n GO., �rl;;�����s. 
Office of the SCIENTllrlC AM ERICAN 

SHI Hrolld\\uy. New Yor .... 

� llr
a
n;�a�:�::k t:7 iree8:�, A��I�:!�!:l·.�toll' D. ('. 

1 1 3 
R ul(ll', parall(11 (lXtf'IlRI hlfO, I'� . .  \. 1\101 sley . . .  
Salt cellal , C 'V. MOI'1I8 . . • . . • . . • . . . .  
Sand dl ler, C. Lilldstlom . . . . . . . . . . . . . . . . . •  
Hash holder, R R Maloon . . . . . . . . . . . . . . .  . 
Sa\\ mandlel, J R Relchenhach . . . . . . . . . .  . 
SawmI l l  set \\ o rks, 1\1. 1��. Johnston . . .  . .  
Saw set, J. G. 13.IIH'I . .  . . .  . ,  . . .  602.225. 
Saw tooth , l Ilserteel, g n. Htt'eelmall . . . .  . 
SawlIlg machine, mltf'l,  H R. O\\ PIl . . . . . .  . .  
SCI ssm s gage, 11" C. '''"oHI . . . . . . . . . . . . . . .  . 
SClfPn, }j�. M Keplel. . . . . . . . . . . . . . . .  . 
Separator, I�. P. 'Y.IggolH'l . .  
Sepm ator ho\\ 1 cove,·, P. L h.lmh.t l l .  . . . . .  . 
SeparatOi Sieve, D. Li pV'y 
Se\\ el tI ap, II L Rphl ('n s  
Sl'\\ m g  machlllP, hutton, F .  T .  Lpllich 
Se\\ mg machine gnit)f', Stl:t\\ hi .Iltl, .J 11-' 

Gn2,7!14 
Gn2,4GIl 
Gn2,7nl 
Gn2,5a2 
Gn2,34n 
()l)Z,Zl)7 
O!):!,:!:!O 
on:!,-t!u) 
O!):!,O!)!) 
602.578 
602.4i)i) 
Gn2,:mo 
on:! r�:!o 
on:!. o,"'!:! 
on:! -t l S  
O!):! OS!) 

H.lmllton 6flZ.Z71) 
Shaft conplIng', C Comstock . on:! 71\:-; 
Sharpening maciulle, d u ll hit, 1.' H Pl oske 692 7Dti 
ShipPl'l mechalllsm, .J �I( C_.l ffw\ hq� -WS 
Shoe hook settlllg 1ll.1( hiut', I'� L PlIlpkt' 002, ;-4 � 
Show cast:', L .J Johnson 68Z. n70 
Sign, vlhl.ltlng, I� B L, d lck 60Z. ('k�n 
Skid, L D. Junkllls . . 602,200 
Shclllg machine. � ] ) 1 1Ir\ 6n2,6-tO 
Smelting furn.lce, ] 1 .  IlJ . .. \ l1l11an . . .  . 6nZ 776 
Smoke COIlSllmln� 111111.1( 1 ,  1 1. (;. ('nx . 6!1Z,7�2 
Soap, alll1al'atus f i ll Jll.i1�fl l� clpslgns III cakes 

of, II II Uckottl'1 . ,  . . . " . ,  . . . Gn2,4n3 
Hoap ('akp, \" I� RohillSOII . . 602,481 
Socli llm sllfog'lUll.lcol.l l e  .Inel 1I1al�lng s.lml', 

\Y C . •  \l pt'ls . . 
Holdel ing m:lcllllle, .\. ,,, LIVllIgStoll . . . . .  . 
Sole le\ ellllg' 1lI.1chillf', E. N \VlIlklt:':\ 
Hppct.lcle ho\\ , ( �  (;01 dOlI . . 
Sl)(>eel chl VlIIg Ill ( ( h.llll�nl, V.lI l.lhlt', R M. 

O!l:!,r�RR 
on:!, � 1 !l 
on:! -t01 
nn:! :!n!l 

Head on:! fi;)R 
Spike, S II Bl d U'\' 
Sluke holilpi .1Ilt! lIull�'I , \\ I� :-;p\\l'll 
SpIke pullpr .1Iul ('.11 11I()\('I , ( omhiIlPd, H 

ti!):!,71) { 
n!):!, wn 

HPlll�;:���lt>l
ma'c'hhl�'J'; ;lotl;IIg'" .lill).I·1 IhlS: ' '.\: 602,272 

Rt�l\ l't ,II . ,  Gn2.4nl 
Spling spat, U' .\ Mlill <1\ . . . . .  . . .  . .  . . .  OnZ,5'�i) 
Stacke l ,  VI lIld, I� .\ Hal :st . 60Z,2-W 
Htalllp \\ Ith chang'pahle f.lC4', ,Yo r)' ('l'4's�l(>1 WlZ,Z-l!l 
Stampillg mach l llP, ,Yo h r.I4'IlH'1 ()II2,i) W 
Staplillg' machiIw, K \ H.1I lIt'1 . . . .  . 6nZ,757 
StatIOn lIlchcatOl , .\. M. '1'.1\ 101 . On2,7 �.� 
Ste.uu, .I (I(I.1 I .ltUS �Il St'l).l I .l t l llg g'I P.ISl' flOllI, 

W. J Bakf'I . . . .  . . . . . .  ()!lZ.-t t !)  
Htt:'.lm l'ngllw, J. (;  . \  1\.ltchplI . . . . .  . ntlz. W7 
Hteam genel atOl, (' II Ij'nx . . . . . .  . . .  . .  (NZ.-t w 
Stp,lm sepmato', (' �I H.II11n . . . . . . . . . 
Stone .1lId m.11I 11f.lctl1l'llIg same, al tIficl,ll, 

F. M Emelsoll . . . . . . . . . . .  G02.GH 
Stool, mllIt.IlJ , H ecker . . .  . . . . . . .  6Q2,50H 
HtOPPl' l .  Ht'e BoUlt' stopppr 
Stove g'1 ate, G. nf'rsh. . . . . . . . . . . . .  . 
StOVl', hot hlast, C 'Y .\ Kolkeheck . . . . .  . 
:-:tnv(" knockdo\\ II, N I·'. �pat . . 
:-;t rt'('t S\\ t'Plnng mol< 1wu' hl llSlws, m:lchllll' 

for maklHg, G. BIIUI(,I' . . .  . .  . 
RtlHl meillher, :.\1 n Hillpman . . . . . . 
�tutting hox, antoIlla t lC' tl�h fpJH'1 fOI, B .T 

Sh.l" . . .  . .  
Huspf'ndel oltt.lchmPllt, I '  .T Inoom. 
Snspench'l link, B .T B.tllIptt . 
H\\ ltch thl o\\ 1 llg ell'\ h p, ,, ] 1 .  11 \Yplton 
Tahlp, (' I' L.l l h  . 
Tn l k il Jg 01 sOllncl 1t'('Ol tilllg .I1HI H'IJl otIIlUlIg 

noz.nn1 
nnZ,n7R 
Gn2,7 1 �  

Gn2,210 
tN�. �7.� 

Gn2,�71 
()llz.no � 
nl)Z,!)t)l'l 
WI:! 747 
HO:!, H2 

m�chllw, J E .\it'x.llldt'l. G02,4on 
Tt'.l('hill� II( \ Ict', IIII1SIC, ('  It  rL'in s!t'\ 602,7 to 
'rph g I ll pin . tl .lllSmlttpl fOl' MOl Sl' .tlI'h.l l � ' t  

.nltl 1'1 i n tfllg, L Ct'rphotalll , , WlZ,4Zn 
Telephone line c�l lI illg appal'atus, W. W 

DPoln . . 
TplpphOlll' 1 ( 'IU .l t t'1 01  1 1 1 .1 \ ,  :-; n Hplong 
rl'hl('shlllg' m.lch lll(', g \V FLlgg, I pis�lI(> 
TIct.,('t tl.lt e l , � ]' JI.lsklllS 
'I'llt' fa CPS, elt'\icl' fOi 01 wlmt'nting', L 

Gn2,2fiO 
602 i)i) � 

1 1 ,0ti") 
6nZ, 2S!) 

THf'
\��J���;�Ig' tll'v H l', \V (;I1�senl�ov4'n . .  ��:��� 

T i l e  ( ImnpI lIg elPVICt', \V (;USSPlIllO';l'n . 
Til c pnels togethl'l , .1(11' 'I :ltll� fUI hllng-lIIg 

lug' rnhhf'I', I\,mn('\ & I'I'IU' fi!)2.r.2'j 
'['ne hp,nfllg elt'\ IC(>, C. �(lIIM'1 � w r2, �76 
1'1It:>, I))lPum.ltlc, ... .T �t'(hloll . 60Z W� 'ru'(', rnhht'I', .\ H h. l otZ. Hf}2J, .. � l t  
i!�,�' sl

e��::��' I�Llei�;n�� ·I·;Il�rl 
H('( kt'l 

. . . .  , .  :m§:li�� 
Tlrf', vehicle le�illl'nt, 11" ClUllth nf):! H2� 
'ro}).lcco lHpl' elt'aner, .\ H HpPlfs 602 8uo 
To hacco pI ess, .r M V II l1gh.llI . .  . 
rrool hu.ater, F'. RICh.llIlsoll . 
'roo I, motl\p thuel Ol1t 'nltpd, II Tl V.IIlg'h.lll 
Tool, pneumatIc, W. H. Sole� . 'rm hoomf'1 ang, H.  B I IStO\\ . .  
1'0.\, tlt'tollatilIg, 'V L Mot g:1Il 
Tn� p:lClclll', \V. L. MOl g'oln . 
To:\ [Betn l P ,  ,J. .\. Imhnf. . . . . 
Tov pIS tol. :\1. Lf'h I . 
TI .lCk samlp l', N R J )otlgl' . . . 
1'1 aln oHIt'l hox I (� lIo.lg' 
TI.lm \\ a \  s\\ ltt h .  L. n H.I\ 1I1' 
TI P.ul or ("O\P I I lIg. noll SllJlIlllll! \\ ('.II IHg, ( ' 

II \VIll...llJ�on . , 
Tl immin,:: t'l hlp, 'r ". 'I' ,lh.lfpl ! O  . 
TIOI ll""" ('onl t d"t' up tl4'\ W , :-;  J nIH kl.lIHI 
rrlOllt'.\ h:1l p. \ . .TollllsUli 
'rlollt,.\ polps .1I1t1 I Opps. \\ .1 t 1'1 sliP(l OJ 

to1 fol', H T RlIf'l"l.lllll 
TIOU(,,, st.lIlII 0 Ij' LIIlkl' . .  
'I'mIlt \ trac I" soli III tll'ol d l 'l l I lIj.:' (1(,\11 1 ' ,  IIWLII 

hI , .\ .\ ('01l1l l n .  
1'1'011(>,) \\ ll t' I ll d c kpt , H .  T,I'()!I.lId 
'i'I'l l('k, (:  �I YII k( , I �. T I  . . . 
TI II( k,  cal', 'Y H t :  H.I kt'l 
'1'\ P('\\ I ltl ' l ,  r ( ' L01 h ' l  h.1I1(1 
rl'v (It'\\ I itl" �II(1pOl·t fOl' 411'�kN, I't( , J 'V 

FI IZZ(.'ll  
T:'\'lH'\\ l lttng' 1II.l('h1 l1t', 
rl',) pf'''' lltlll� m ,H JlIlh' , 
Type\\ rltlllg 1lI.lchllll' 1 11Ihon lIlaChlillSm, L 

S. B 1H11dg'e 
V.llvt:', R :\1 Dixon . . . . . . . . . . . . 
\�.llv(>. C .\ Tacohy . . . . . . . . . . . . . . . . . . 
Yuht', .\. "�.unH'l· 
' .Ih (. gt'.u . l'ng'IIlt', I;' D Holds\\ 01 th 
Vah t' InP('h.lmslll, elu plt'x t'llglllC', n .\ 

.Tensl:-'1l 1us 
Valve reseatlllg devIce, J C LanglOiS . 
\'.dn�, s.ifpt\ , ". N \V('llIlIlel 
V.Ilvt' \\ ,Itt ' l  h('.ltPI cOlltl olhng .lIltl I (>V( ' IS  

fNZ �!l-! 
HHZ 170 l,fr2, :�X 
69Z 7'---I9 
f)!)2 liP;;:' 
()I)Z ()t)-l 
OQZ fit) ; 
60:?' 7�7 
()OZ -tflO 
()l)Z Zrl � 
fillZ.()(jG 

Hl)Z m7 
(jt)Z 7 1Z 
n!lZ -lZl 
O!lZ. f ll O  

nnz. t�') 
602.7l).) 

fl!)Z.flZ!l 
fl!)Z.r.Sl 
fi!)Z ��(l 
()llZ,-l!ln 
()l)Z.7!n 

fif}2.fi:l2 
fif}2 �7{) 
()!)2.004 

6n2,Gm 
t302.45!) 
G92,808 

lUg', F U' Rohel t�lm\\ ()!lZ.-.t�O 
Yt'hlcle ht .lkH, G. L RI<11I 
Yt'hlClp �Pl lng, Z. rl' BUl-lh . . .  
Vl'hlcle ' \\ hp(>l .!l1I1 t i l t' ,  Pitt & �I.lltlll 
Vl'mhng machult'. COlli OIH'I.1  tp(l, C L 
Vpssel cap, P. L llUII'IUP' 1 . 

HI)Z.j'7 
()!l2.()t l 

. .  6l)Z l-t1 
l I m d  ()l)Z 7XG 

()!lZ -1()Z 
VptE' J i llH t '� monnl spl'I 11111111 P r vV('(]('t 
Votlllg' machlllt'. C 1\1 \YI Ig'h t .  
"�at!nll, ch'lIvt'1 \ ,  T I I  Prlcl' . 
'Y.Ill tllp J L Rt"..colll . 
\\�,I�ht'r .1lId g-.. sl ... '�t { l I t t I'J  . .  r. .\ ROSl' 
'Y,lsll tlig ma{ h"l(' .J :\1 R.lllhoff . .  
\Y.ltch movf'llu'nts 41('\ i( I' tOi cl('.llllng, J . .J 

I11g:gllIS . 
W.ltchm.lkl'r's tool, R W Chi istme . . . 
'Yait'l" h('dh't, Cox & Rl lss 

nl)Z !)f)!) 
.. H2 f)Sl 
()f)Z r'j .� 
nf)Z fi-H 
nl)Z 71 Z 
()l)Z,'�-ll'l 

()!lZ (jrl� 
G92 r.22 
6n2, Z-J..04 

Watf'l' supply and cool tng al)l)Ul atus, F. G 
KammPI PI . . 602,52� 

'Yatpl tuhe hOllt'r, .T .\ .\mh'l son. . ()l)Z Z23 
'\Yatpl ,,-hef'l, curl'C'lIt .  P n. Russell . . . . . . .  002.aG4 
W.l\oe motol , J. R. '\YJ1eox . . . . . . . . . . . . . . . . .  602 '�()fi 
,\Y.lve motll l ,  \Y S ]� I  \ .lllt.  . .  . .  . .  , 6<)2 .t20 
",Vl'edel anel thlllnt'l , 1'Il-lcilt'1 & COIelt'S ()92 H1S 
\Vf'l'dl'r and tl1 1 1lHPI, .\ T I'IschpI . (jI)Z.f).i 1l 
\\'PIg'lung m.lch lllt', automatic, 'V Brol1g'h G!lZ hOt) 
,Yplchng' machillt', lInk,  H( l'l lll�POI I I ,  ,TI' & 

Bunte . . , . 
\\�( lis hv l)pr('l ls�lI)n, .lpp.l l atus fm hol'illg, 

.\. 11\l nck. J1' . . . . . .  . .  60Z.G4fi 
"�Ill'el, J. Ed\\ arcls . . . . . . . . . . . . . . . . . . . . . ()OZ ,2l'l6 
Whl'el, C H. Blcalk\. . . . . . . .  . .  . . . . .  . .  . Gn2. 002 
"�hepl, F. J. Ranford . . . . . . . . . . . . . . • . . . . . . .  602,710 
\Vhpf'l sand hox, L. E. "�atel"man . . . . . . . . . .  ()02.806 
"�lIIllmlll,  Sala & Stahtle . . . . . . . . . . • . . . 602.714 ���;i���l ��It, gff, ,,�:�!?,� . �� 

. .  
��I

.
l�a� . . . .  : . : g�:3�� 

"�indo\\ scrpf'n att.lchm('nt. F. C "�l ig'ht . . .  602,40� 
"�l l e  hag, " 0V('1l.  'V . .r \Vllg'ht 602.404 to 602 406 
\Vire maC'hlnf' . •  \ Lnnd'!'rpPII . fif}2.:1 1 4  
W l I't:' stIPtcht'l , H.  H .  'Vl l�ht . . . . . . .  6<)2,7f)3 
"�lrt' stl't't('I14'1 ll ilfI reeling' m.lrlllllP, G fO:: & 

W D .\l1stm . . . .  nf}2.412 
"�Ire, \\ paving' ,,� ,r 'VI urht fN2.107 
"�np \\,('aVlllj! app.uoltIls. 'V r ""I Ig'ht . r,02. -tOR 
W l I P� .Ind sta' s tO�f'thpl. llH'.lnR fol' fn Rtf'n-

ing, C. Colt'man . . .  . . . . . .  . . . . . .  Gfl2,7R-l 

(Contmued un pauc 111.) 



I r 4 
G reatest demand ever known 
lor a n  Acco u nt i n g  Text  Book. 

Over $30,000 Worth Sold i n  Four M o nths. 

YOURS 
ONLY 

FOR 
51.00 

T H E  FO!JRTH E D I T I O N  OF T H E  G REAT 

American Business and 
Accounting [ncyclopaedia 

NOW READY FOR DELIVERY. 

The First and Second Editions 
exhausted in only six weeks. 

�\�-:r �:tff�'�ean:�::'���e�O�ljl:l�
e
�l���:�i����

o
o� 

8tJiJk .. keeping and Accounting. . 

P R I C E  $ f O . OO� 
including one year's subscription to c, The Book-Keeper." Payable $1:00 
down, and balance ill monthly installments of * Leo ",at'h. thlls hrioJ.:lILg' 
the book withln tIle re:leh of evcn'OIH', ('8",1t I»rl('c only *8 ,vhit'h 
includes also one year's !;ubscriptloll to " The Hook-Keeper." 

The Greutet!ot "-ork 011 J\.('C'ollnthtl.!': ('n'r Publi",ll('d. 
1 100 pages of new ami improved acconntitlg rnethocls and oyer 8111) illus
trations of spedal forms. Auditinit. COIllIl16"l'ini Lllw and J�ubor. 
SI"'lug' l-lethod!!O f'or ull Kinds of' nll�llleM"'c� form spet·lal 
featuTes of this wonderful book. ' 

var;\\���?; M��:'·«�;:��{ "��; kL���nli�H�
l
k'�ri ��r;\l�!"o ���:��l �\C��l� I; �fll��: 

both elementllTY and advanced. 
This is not only t,he largest and most eomprehensh"p book e,-er pub. 

lished connected \,:ith the science of accounting, but positinly the only 
hook of its kind. It stands alont! in !;i7.e. ,-ariet�· of (:ontents, and unique 
:?���Lt�:il�� f�: �l�r.�;::,��tr�i���;�

it�
e
,�,(;I� I��tf' :1���'�\:���'��� '

a:X�7,�: 
,.peelal atteJltion to ull klndM of unproved, luho.o_"uu·· 
�'ll:1 l:�t,�;RI!f: b����I�f

l
:�pec;������ V�lil��SJ'·:{�;)bu��e�OI�I���I�I�,i 

credit men generally. The encyelopredia is indexed alphabetically and 
topit'ally so as to provide In�t.lllltllneou!!O ref'eren{'e on any subject. 
Handsomely bound in leather with gold embossing and gold top, printed 
on line pa�r, llOO pages, dimensions 9.z11 inches, weight sbout 15  
pounds. DeJivered free. 
THE BOOK· KEEPER PUBLIS H I N G  CO .• Ltd . ,  

7 2 7  Campau B u i lding . DETROIT. M I C H .  

USE G R I ND STONES P 
If 80 we clm supply you. All SI1,e� 
1II 0 1I 1 I I .'d  and II ll lliuli u Ted .  alway� 
kept in stock. R�menfiler, we make a 
specialtyof selectinl! Atone!:' for all spp
cial purposes. � Ask for cat.alo(11l.1' 
The e],EVELANIJ STONE eo. 

2d Floor. Wilshire. Cleveland. O .  

Gas En gin 
IGNITER 
��!Ifl�t:t ;��n8:���tg�i!n::�'�: 
J�lltest and most improved model. ar Send tor Circular. 
Carlisle & Finch Co., 2 3 3  E. Clifton Av • • Cincinnati.  O .  

o L H O LP�N 
REAL E STAT E T R U ST B LDG PflILA., �A 

RSEC'EALED ICE MACH INES 
SEE fiR S T  PA E. 5UlNTIFIC. AMER ICAN SEPT. 2 l a 9 �  

A MAGAZ IN  E FOR THE HOME MAKER 
N OW R EA D Y .  

Cb� • • •  

Sti�ntifit Hmtritan 
Building montbly 

VOL. 31. 
Beautifully illustrated with many views and plans of 

country houses, sA3si a e  cottages, bUUglllow.:; �nd other 
building'S, including some of the, more �mportallt 
rff����eib�fcJ��ft�y

C
l
i
lVe �(;�

l
��ri��"ih�i��d��)

d
;�� ::;(!� 

l. i n 8  n senes of ' � T<llks " on Import ant alld popular 
nr3hit "'ctural �ubjects. 'l'bp contributors to this new 
!�n 1 Origlllttl feature in architectural 10urnalism in the 
t�lIrrellt volume ar� �tegAr�. Bruce PrlC�, W. A. Boring, 
\VilsOII }I�yre, Jr. and H. J. H ardenburgh . 

,..PEeL\I, IJEPARTJIEXTS : 
Monthly Comment on Timely Topics. 

Reviews of the N ewest' Books. 
Correspondence. Notes and Queries. 

Household Notes. 
Legal Notes. 

New Building Patents (Classified) 
Price. hound in stiff cover". $2.00. 

300 lUustrations, 120 Pages. 

WI U J'( J'( &... C O . �  
publishers, 361 Broadway New York. 

Scientific Arnericafi 
\Yi n'\\"(Il'k il lg tOlll. 1:. o. 1 1 ;tn:�TOVt· . . . . . . .  . 
',"0011 joill t . · J'�;, ;.::lI:1 l'd ror 1 )0\\". ' 1 "  d r h"l'lI, .\ . . 1 .  

Whi t .' . . . .  , . . 
""O()tlW()I'i\ili�� HI<ldlil l ! ' ,  '1'. KhllrJllt' i' . . . 
"·ood\\"Ol'ldlig lIIa e h i J lt" F. E. Z illIlIIp\·lIl;l l I l I . 
\Yrew..'iI, ( ; .  \\', l 'riet' . . . . . . . . . . . .  , . . . . . . . .  . 

\\"l'{'IH:il, 1 ' .  ,,' , "-alsh . . . . . . . . . . . . . . . . . . . .  . 

\\�riJ\J.!:I''' a tla l"illll('l l t ,  H,t'itl & 1 1001'1 ' .' . "TrillJ,!'pr n'1I111l1L'lillJ,!' d!'yi\'l', .I . E. h. l 'l lt ia l l  . .  

Z i t lH'J', U. K Fipdh·l· . . . . . . . .  , . . . . 

D ES I G�S. 
Ath·l'r1 h d l tj.: e a  I'll or �i util:! r a rtidp. ,,�. A. 

�chifr(·I· . . . . . . . . . . . .  . 

Badgl', It. :--; . �to("l�t ( ) I I  . . . . . . . . . . . . . . . . . . . .  . 

Bp('hiYt' ) l I'OU'etol', .1 . t : .  �llIitheJ's. 
Hlowpl' a J l(I gear (";t )lillg-• •  \. E. l'nllt·d:.· . . . . . .  . 

Hottlt" 10\.. K i pfl· .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bott lt', It. .1 . T:lH�sig' . . . . . . . . . . . . . . . . .  . 

Bust 1 1)111, L. It. "·atlt· . . . .  . 
CahilH't, .J. IL "·01 1'1'(· 1 1 .  . . . . . . . . . . . . . . . . . .  . 
('hll i l", JIIt' t a l  fl"a nH'd I'l w k illg, ( ; . :,:khlll1lucilt'l'.  
Chisl'l, lIa i l  Illll lt't· :lIld I t: llllJlH' i', ;\1 . ] )avill  I't 

al . . . . . . . . .  . . . . . . . . . . . .  . 

Corll hohl" I' 1.. F. 'l'rilll·IJ, l nl . . , . . . . . . . . .  . 

Cu�hinll. c. \Y . ..\It·ilH'd .. t , . .  . . . . . . . . . . . . . . . 

] ) h;h draiIu·  ... . 1. P. I';u� t i � .  . • . • . . . . . . . . .  

I h·p:oo;sillg' east', L. o. ( ' h u n·h . 
Egg easp IillpJ', L. I ) .  \\"('t'k � .  . . . . . . . . . . . . . 

Eye, g'il l'men t. C. Lt'i I ) ,  
I';.rpgl:u:o:s Ol' pilH.:'t'-IH':7. sprillg. I I . E. I \:  ir�teill . 
F(,lTUiI', C. F. :-;lui1h . . . . . . . . . . . .  , . . . .  , . . .  , . . 

{;arIUpllt grip, A. )1 . Zh')dt· r .  
Haltl'I' loop, �.  H. I ]n } ] . .  . . . . • . . . . . .  
lIalld�t', l l .  A. Kpilll ' l  . . . . . . . . . . . . . . . . . . . . .  . 

I IIl I'IJ('s� pad, F . . f. l{n�pl'� ... . 
I [a t ,  K Mlllldupim . .  , . . . .  , . . . . . . .  , . . . • . . . . . .  

lIoof IHltl,  J. Campll  . . l l .  
l I(Jol.;, gl l rnwllt. ( ' ,  Lt· i h . _ 
l Iook kl'I 'I)I' I', .J. <.!rig-g- . 
l I nlru('arholl hlll'lH'r huw I sllPport. \Y, It. . .Tca " OilS . . . . .  
.T a r, pastp . . \ .  X .  Hit :7. ,  . . . . . . . . . . . .  , 
K ill<llill� hlut"k, l' 1'(.1 IIl I'I] . . . . . . .  , . . .  ar.,nsr" 
Lacp fast('w'r, J .  L. l'oa l k  . . . . . . . . . . . . . . . . .  . 

Loom fork • .  -\ . Dullt · . . . . .  . . ,  . . , . . . . .  . 

MassMgc rollt'r, C . . J ,  Ba i ley , . . . . • .  0 • • • • • • • •  

..\li x(, I' hlallp. C. T.  ] ) l'Ilkp . . . . . . . . • . . . . • . . . . .  

'IOlII l I llPIlt, .f. E. "·"Iell . . .  
Necktil',  .\ .  ,,�. COWI'II • • . • .  , . . . . • • • .  , • . . • .  

Pnper, \\"l 'uppillg' • .T. �V .  COOIWI . . . . . . . . . . • . .  

P i n ,  �ouvl'lI il' bat • . I .  T. POllllt · l 1 . 
PlllH:billl-:: hag- slIppol·L ( � .  �. :\la x \\'(· 1 1 .  
RecevtaC'h' . .  J .  P. I<Justi� . . . . . . . . . . . .  . 

ReflectOl· fOI" a r t i ticial light�1 o. '\ .; �:.����M�(� 
Sack sllpport IllPmhpJ', P. O. D" :\Ioss . 
Sho\\" east', .J . T. nohill . . . . . . . . . . . . . . . . . . . . . 
SPOOIIS, fOl'ks, pte. , il lIll(Up fill'. I I .  L.

" r:
\\:a1-

la(',' . . . . . . . . . . . . . . . h),b--l i ,  
SI)OOIlS, forks. p t e . ,  hHlHllp f(lI", F .  :'\ .  OSIlOI"IlI ' 
�rnl' h()(I�· . \\" . E. {�lId(·n\·()(l(I . . . . . . . . .  :H). HnO, 
StoVt'S, l'onIlPf"til lg lIlt'mllf'l' for h.\·l1n)(·iJrlI1)J\, 

"-. Ie Jeavons . . . . . . . . . . . . . . . .  . 

SuspPllllf'l" .\'ok{�. H. �h·ill . . . . .  . 

T i l e ,  H. II, \\" attA . .  J, . . . . . . . . . . . . . . . . . • . . .  

Tra l't' hohll'r, ( ; .  I<J. \\·otulbul'y . . . . . . . . . . • .  

Vehiclp Il(){l;r, B. C. 'Ya!t{'r.  . . . . . . . . . . • . . .  

Yellllillg Illachine cast.'. F.  E, l" i teh . . . . . . • . . .  

T R A D E  :MA RKS. 
AlltiS{�Jl1 i<' p{) n l t ic{', (''' I 'taill  lIa lll('l1, ColullI llia 

Chemical COIlIlHlIlY . 
Biscuit, sh rc(ldf'd \\"ll t 'at.  Xa til I'll I Fool1 COIll-

�g::m� 
:U;,n70 
:�5,07'·' 
:�[),f.i72 
il5f658 
35,m",:� 
:)r»,Hn�� 
:�5,n5!J 
ar.,mN 
�;" nijO 
:�r., nD;:-1 
:{;" WiIJ 

�m:��� . ,i ' , tto'() 

:�� ,(��.! 
.).I. hRn 
: ;5,H75 

:1;,.0,t8 :�rl,n-w 
:�;j, H�)7 

�7,737 

pan;r . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�7,72n 
Boots a l lli shoes, l auit,s' , .\. I I .  BeLT;'>' :�7 , 7 1 0  
Boots a l l t l  shoes, lllllh's' , F. LOllSI']' & C o  . . . . .  :�!" I�l 
Brallll�-, apricot, �lol·t>l Bros . ,  Cnl lt 'tt  & SOil . . :�.!. '.!.::;,

4 
Butter, \\ 1 I ,  l InlnH's . . . . . . . . . . . . . . . . . . . . . . . � " i , }O 
Cnulled salmon, Alaska l'ackt.'l's' ,-\sSOelU t iOIl . �7,72� 
Chpmical l'OIllI)Olllltil'l, c{'rtaill llam('(l. �tpl'Il &.'\:. 

IlellcI' . . :n,7�f) 
Chf'mieal substa IlCPl'I 1I11tl IH't'lWI"II t iOBS, ('Pl"· 

t a ill lIamed, .\etit'II-(; ,·st'lls('hllft fill' A l I i -
Jin-Fabl'ilwtiOll . . . . . . . . . . . . . . . . . .  :n. 7:�;�, :17, 7:14 

Cigarettes, cig-ars. f1l1l1 sDlo k i n g- a lld cbewing-
tol III t("o, L'ni v(']':'(a1 'J'oha("{'n l'nlllJl:lHY 

:n. 7 1 n  to :l7,721 
Coal. RooIlH' r Cnal & ( 'oi.;:{' ('0 . . . . . . . . . . . . . . :�7. 7H!I 
Coft't·t·, Ol'h'n t a l  Tt'H &.'\:. Colf{'" Co . . . . . . . . . , . .  :�7.72r. 
Cottoll pipce g'o()(is, �. X aeh ti�a ll & Co . . . . .  a7,700 
Distllfp\"tallts. all t i t'OI'I'Osiv,'l'I, a n t isl'pties, a n d  

(h'oIIori7.t'rs. EW'I',d, Limitt'ti . . . . . . . . . . . . .  a7 , 7 : �� 
Eyegt:ll'ls ,alld S)){'('.tach' ,frault's 01' m.I/2.II!.�i�lgK, 

. 
� _ �  ... 

AUl('l'Icall Ol)tl('al ( 0  • • . • . . . . . . • • ) i ,  i .h) to '�" i ,) i  
Fahl'lcs a 1111 .'"arns, won'II, ],n i t ,  t 1.\"(,11 , 01· 

pl'intptl, Cnl11 ) 1 1 l l l ia  ( : I'IIl'ral dl' 'I'ohacos dl' 
F i lil'inas . . . . . . . . . . . . . . 

Flour, wll('a t.  Ya l h'l' & ;-';pit'l'I ..\ t i lling ('n . . . .  . 

Hall" allli  seall) tOlli(', I\:PIllH'tl.\" & l\.t'lIIlt'd.\" . .  . 

Hyg-ienic crt'am 01' ) la�tp fOI" tiu'  Rk ill ,  Bos-
sll l'd-I .. ('ma i n ·  

Laml) l'Ih;l (]{'s I I I H I  1'I'I1I 'etors, o . . \ .  :\Iy g ll t t .  
Leath!'!", ill l itntioll .  Hl"otll 'ri('I, &.'\:. :"\l':l I'(·Y . 
Leat}H" ·, patf'lIt alltl t · l Ianwll'tl. I I. �lIl i t h . 
Lenses, Chi1l11-Bprl't ta Optieal ( '0 . ,  . . . . . . . .  , . 
Medical eompollnds,  certain 11:1 Il\I'd, ElIcl'y l,  

:ri,7-l1 
:�7,7(Hi 
::7 . 7 1 :i 
:;7,71·' 
:l7, 75fl 

L i m i ted . . . . . . .  . . . . . . . . . . . a7,745 
Med ical l)l"t' )larHtiull� ful' wnulId!oj 111111 cprtaill 

lIa III p.tl flis('a�(':-;. (,1H' l lI i sch(' Jo':lhl'ik RIH'-
nlnlia . . . . . . . . . . .  . . . . . . . . , . . . :�7, j.f.! 

)Iedicld tahlets as a ] u x H t i v(> 01' catha rtic, A. 
J. YOllIIg . .  . . . . . . . . . . . . . . .  , . .  �!>!4� 

�I('di('ill(" I llund . ('. \\'. :\({'I\:t'(' & COlllllal l.\" . . . � i , i -I .) 
:\II'I'CII I'Y )ll'('pll ra t ioll :-l ,  ('ht'lIl i si'llt'  Fahl'ik H lIf 

Al'tit'lI, vnnll . . K :··klwr"nlj! �7,7;16 
Oil, I nhl'icatillg, BOI'llP �(" !",YlllKt\r Cnllll1allY . . . : · n , 75:1 
Oih�, lllh l"i('ating, Ya h'o li lH' O i l  l'olilpa ll;'>' . . . . . :n,T:.4 
Olives, I}ick((�d, .�I a l't &.'\:. :\If"(�l1in' . : . . :{I,I;9 O[)tieal guods, C't'l·ta ill na lllt'tl. 1 I . · I'Illlll . . . . . . '� i , I .)8 
Paints, va l'nishl's. H1Itl e�·

,
n

.
lt"�I:�, 

. . .  �
{'a l ltHlJ'(] 

�7,7n8 
P(,II:,

)Il;::l�l I t�?I�� I)J�l
.
I�\·

J�" \,;:�t('1'Il1 l l 1 I  ('(lIllpail)· . .  , �7,7H2 
PhutUj.(TH Ilhie' th'\"t'lo)lt'l's, Fa dlt'llfa IIri kpli of 

Elht'rfpld Co . . . . . . . .  , . . . . . . . . , . . . . . . . . . .  37, 752 
]t(,lIw41\' ftll" C('rta ill lIa 1111,(1 tl ist'<lst':-;, L. ,,'. .";t " . " . " . .  " " " " "  . ' , ' . . . . . . . . . .  , a7,:346 

RI'n:�:I,��;,�fol: 
.
( 

.

. 
t'

.
r

.
t �l

.
i l

.
l

. 
J
.
I �I�l� t�t� .. � i

.
�

.
t'�I

.
!oj� '�� .'�I�I.I�'� .

:t.I � t.
1 

37 ,747 
RplIIl'c1x fu]' et'rtail l  lJ:lll]('tl d i sl'IISt'S, K B. 

a7 , 748 'V ll" t,lpl' , . . . . . . . . . . . 
RllhJIPI' hORf' I It ·lti l l;.!' , :l lltl pnt'k ilJ�. ROWpl'K 

SbOP�t:l li�,
I
.
t'I:E.

·C)j i'A·t�'(·lt : : : : : : : : : : : : : : : :  J4:n�: 
Soap, I'� lI rc,d. Limitt·(] . . . . . .  : . . . . . . . . : . 

:17.71 7 
:n.71� 
:�7 ,7:1] 

Sta tiollc' l'r alld typ('writim! suppllesl certalll 
11Il1llt·(1. F. �.  'Vph�t(>\" Co . . . . .  :17 1761 

Snrfa{'p lillishillg ma1"t'ri als, ct'l'tnin lIalllt'tl, 
.J. .1 . IInd;:PlIjos ('olllllall)'· . . . . . . . . . . . : . .  :17,.751 

Tin 
r\\;.;id,"

. 
It�f.'ssIf>r &.'\:. Jl a

.
���:��·I

.l:':· . .  (���mlcal 
�7,7a2 

Tohacco. cigal's, eht" oot!:o:. :t ntl cig.t rett('s, 
stllok iIl;.!'. n )'IlIJ 'attl,  �ow.; & Co �7 ,71 8 

Toilpt al'ti('lps· allil  ) l " ppll rn tiolls, c('rtain 
lIamNl, R('zo Rpll1PtlY C o . : . .  , . . . . . . . .  :17.740 

Toilpt prepa ratiollA, Bucr.\'l, LJllIItpd . . . .  ��z ,z�n 

f��l�': �!;' I';;rl\
ll

';��� ,;;(:ti, · 
·
(

�
I
:
{:':I�l;l;l

·
(i . 

'r�,:is't' ·n�·il i .�:' :.)� 
(�() . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � "  , 6 1  

T\')lt'\\T i t ing :-;u)l)ll it's, {·t'yt a i n  lIanlt'tl, T)')lp· . _ _  , 
. 

\\Tifpl" Cushion Et"y ( ' 0  . . . . . . , . . . . . . . . . . . • � i ,  ibO 
UIlllpJ'wt'H1·. t'X(·t 'ptin,l! tlwrl'fl'tllll �'ors'�t� alld . _ _  :

"·l I il'lt �.  ( 'h i f'lIg-u-H..u('kful'll l Io:-;H'I'Y Co. , . . .  � i , j (b 

Yasl'l'I, urns. (li�h " :-;. l l 1mJl�, allll ) If('sl'lpd "':11'(>-
)!t'IIt'ral l y ,  O . . \. )'I�'gatt . . . . . . . . . . . . . .  �! .. !n:1 

Whi�k.r, I rish, In1ll"'s & Grh:vt' . . . . . . . . . . . . . . . 1 1 ,  i 2.� 
Whisl'" Scotch IlIlJ('s & GrJ(>VP . . . . . . . . . . . . . :17, 722 

Writi�ig' iluids �Ild illks, J. H. 'Visdal l .  . . . . . . :;7,763 

LABELS 
"Bp('}Plltwr," for washing pnw/lpr, .f. "r.  r-: 

JTllSSt'Y . . . . . . • • • • .  • • . . • . • . . . • • .  �,!). I l  
"CUllid ' R, ,

., f o r  ('ho('olatl"'s a n d  honhons, .Jamt'� 
McIntosh Company . . . . . . . . . . . . . . . .  · · · · · . R,n·Hl 

"D(�&na�;� �·l� ,
.
' � 

. •  

f�l� 
.

. . :� . 
�1��'(:�(�i.Il:': . .'� ' . .  �: . :: (.!��O

.
l� R. D4g 

"Ragh' HI":lIl(I . "  101' Rhnp polis)}. I\:. KIp-i1lP . . .  R.n ... :) 
"Empirp Rolled Wbite Oats, " ful' 1'011(>(1 oats, 

l\I. SIH'PP" ,v . . . . . . . . . . . . . . . . . . . . . ' . . . . . ' .  S,n�2 
"FontaillP dp J"OllVPllCC, Fountain of YOll th , "  

fnl' a toilet preparatioll, . J .  A. I I prlih y . . H,fH4 
"Goi.d LlIstrf'," for gold ]nstl'f', .T. & E. l\Iay('r �,n"'l 
"Goo(l Luck Sboe," for sboes, M. Oppenhpl m .  �, !)::w 

(Continued an page 1151 

The 
WOOD 

incubator on a. 
s m a l l  s ca l e. 
Fifty egg  c a
pacity. Heal, moisture and ventilation 
automatically and perfectly controlled. 

Price only $6.1l0. 
Send for the ","ooden Hen Book ; 

mailed free, together with a book about the 
EXCELSIOR i N CUBATOR, to those w ho 
name this paper. OEO H STAHL. Quincy, Illinois. 

SET EGGS :��t·Bmt H,��,. 
ands do, and th�y are making money. Guaranteed 
for 10 years and hatch every hatchable egg. A.ny. 
one can run them, because they run themselves. 
Anyone can own them, because the nrlce is right. 
Send for oW' big free c.!I.talogue. giving hundreds of 
actual phot.ographs of poultry yards, etc. Address nearest 
Sure Hatch Incubator Co .. Clay Center. Neb., or Col umbus,O. 

IF WE KNEW ��n:-'o:?l';!� 
you ou, 20TH CENTURY CATALOG yet thi9 morning. A book tbatwill enable fa: ���t�� �o�k.

t �t�!t�f�o:: ���
r :�::� ���!Gs,M!l 00 th� chicken business that we have 

been years in acquirinir. Address, ilELlA8LE INCUBATOR & BROOOfR CO •• lSo:sn lOS Q1l1ae1, lJ1iuvUh 

CYPHERS INCUBATOR, 
World's Standard Hatcher. 

Used on 2t}Gov. Experiment Stations 
in U. S., Canada, Austl'alia and New 
Zealand; also by America's leading 
poultrymen and thousands of others. 
Gold medal and highest a ward a. t 
Pan-American, Oct. 1901. IS-page 
circular free. Complete catal ogue, 
180 pages, 8:J:ll in., mailed for ll>c. 

ABk nearest office tor book No. l3t 
CYPHERS INCUBATOR COMPANY, 

BDttalo, X. Y., Chiea.gG, III., Roston, Jla88., New '·on, N. Y. 

The 
'Prairie 
State 

Incubator 
has long been recognized as 
the best incubator in the 
world. That is why the U. S. Department of Agriculture uses it exclus

ively. That's why it won 34::? first premiums over 
all other makes of machines. This year we have 
made a catalog to fit such a machine. 50 tinted 
plate pages: 4 original paintings and over 
half tone illustrations. Mailed free as lonli:" as 
they last. Write for catalogue No. 112. 
PRAIRIE STATE INCUBATOR CO •• HOMER cln. PA. 

Largeit Incubat01' and Broode1' FactlY17l in the World. 

P E R S O N A L  M A C N E T I S M  N A P O L E O N ' S  
C R EAT S EC R E T 

P O  U L TRY �!�.Ele�· i�i�st4"�"o�irer,at;:rt�i 
rlilil'Z!I"i\' '!'= �  �vc�:oo�T�telCt_�\';�ltl"1�-���;(.Jjr�����al ��'i1k 

alone, ]O cts. Cn.tnJogne of pou ltry books I 
free. 
]'oll l tl'y Advocate. Syracuse. N. Y. 

�lanutac. 
turer of 

E l e ctrical, 
Mechani· 
cal and 
Scient ific 
Apparatus 
FREDERICK 

I DEAS 

Factory 
Equ ipped 
with the 
Latest 
Tools and 

T h e  M E DART 
SYST E M 

of .supplying Boat Bt1lldin� I\�a
terlals enables anyone ordmarlly 
haudv with tools, to build boats 
of t.he hiflhest eharacter at one ·half 
the hoat factory's prwe. jo'reillilt 
low, LUlllI(·heli, Hailing YaehtH 
and Row Hrnlts. 

�;e}���1 ��ep�giti:h��l�
I
�':tl'pSa��e� ��JC:�k�r�l�l�igl�aJr!�� 

���l�H��II��tll�tl t���ha�:s�i)r�����; f��l�����.i\�� 
iug and patent purposes a speciulty. 

�t'lJ(l Hhullp for (·atnlog. 
DeKalb St.,  St. L o uis. Mo. 

A.  WEST & CO.,  7 6  PARK PLACE, NEW YORK CITY. 

" N EW R O O FS F O R  OLD " ���O��)l'i�l��� 
witbout the aid of a skilled roofer if yuu will get 
Warre n's  Nat u r a l  Asphalt Stone Su rface Ready Rooling 

and attach i t  to the roof 
yoursdf. 8u r f u c e  COUl
pl eted. No need for I)aint· 
��n,O�-,16m�:e

i� r�rii�ir�, 
108 square feet. )1 nde of 
�cnuinc 'L'rini tlur\ tl�)lhalt. 
Post al briJ: f{� partieulars. 

Warren Chemical & MIg. Co •• 115 Fulton St .• New Y ork. 

For $225 C. O. D. Direct From Manufacturer 
VS. 

$375 Selected From Dealer 

T H E  W H ITE  P IANO 
T Y P E  

Freight Prepaid to any part of the U S. and Canada 

WtTH PRIVILEGE OF E X A  M I NATION 

DO Y O U  W I S H  TO SAVE $ 1 50 .00 P 
Then accept our off(�1" at once, as tbis pl·o))osition is 

ouly o))en tor a liudted pCl'iod. 
Tbe \Vbite Piano possess('s a vaiuable Patent Stringing Device 

whic)} protects tbe instrument from effects of expansion and con· 
1 raction tbrmlgb chmate c}}angeA, and thereby inSl!reS an even· 
ne�s of tone, les�ens the frequency ot t u n ing and lengthens life of 
l)lano. 1'hi8 instrument i s made of the very best material by Skilled 
und experienced arti!"ans, Cll!",P i!". of well !'.ea80nf'O WOtH1 with IHUlet 
carvings, douhle veneered, wpll finished and poliRhed. Tone is full, 
rouJ:d, power.tul. sweet and melodious, and i s  in every respect an 
instrument as is called for by the higbf'st trained artist. 

w�f't�
t
}::.�:�

i
:'�t��:!tf���\l::!

ng on easy paYlnents, will 

These statements are embodied In our Guarantee and accompany every Piano. Send lor descriptive catalog A. 
THE D. M. WHITE PIANO CO .• Brockton Ma.ss •• U. S. A. 



PEBRUARY 1 5 , 1902. Scientific American 
Languages Taught by Mail ' ' 'Indian CoO'C'c, "  fnr coffee, M , Sla�ppe.Y . . . . . g,UelS 

" Lee Broom, "  [01' uroolllS. JJce Broom & Dus-
II .. . · � 

Sped" lt l' : � 
with .,he aid of the phollo&,,'uph. Only Rllccessful 

method. Speeial1y written I. ( '. !". 
Textbooks teaell you 1.0 {'eH,II and 
understand the la.nguage. The na.-
tive te,�(�he .. 's VUIt'P, tln-ollg-Ii .� the EdIson F.tamlard I'I]OIlU- . '" 
gTaph, teachestheexat�t.pro- " 
nuncm.tion. �irellcll. fipanish 

or German. Circular free. 
I D te rna tion al 4;orresJlond encO 
'chools, BO:1 942, Scranton,Pa. 

E LECTR ICAl E N G I N E E R I N G  
TA U G HT B Y  M A I L .  

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC. 

TRICAL ENGINEER ? "  
\\�e tl;ach Electrical Engineering, ElectriC Light.ill�. 

Electric RaIlways, �rechall ical EngineerIng, Steam Engi
neerillg, !\Iechanical Drawing', at :,:our hom" by llI�d. 
lilstil\!t� indor!O:t:"ri hv 'l"llos. A. Edi�oll anti otht'rs. 
ELEC'I'II W,\], ' E S '; I  S E E l !  1 S I" I'I'IT'I'I<:, Dept. A, 240�242 \\", 28d St. 1'\ew l'orL. 

EARN MORE 
a paying trade or business by mai1. Best books free. 
Our students advance in their chosen field. COurses in 
EIIU'iuceriug, Drafting, A " t, Architecture, 
lUiu iug-. �Uetalhll'g'Y, BlIsille�� .. �tellog'l'aphy, 
J ollrualislI1, Bookkeeping, etc. 

"Vrite for free catalog'ue 6, with full particulars. 
TH E CONS O L I DATED SCHOOLS, 1 56 Fifth Ave . ,  N. Y .  

Fr e e  S ch ol a rsh i ps' 
TO A LIMJ 1'!::ll NU.IfIIER. 

The Trustees are ready to consider applica.
tions for the Free SchohlfRhips for 1902. 
Courses offered in Mechallical, Elpctrical, Sta.
tionary, l\I arine, Locomoti ve a Ill} Texti) e Engi-
Rteeetffi��t/;fN�::;�i�;

lIti
lf��l

i
l'S�I:�:l

l
� �;���(J�:��:i! 

AMERICAN SCHOOL OF CORRESPONnENCE, 
(Clla.rtered by the Commonwealth of Masaa.chusetta,) 

BOSTON, MASS., U. S. A. 

!��E N C E  OF Psychra tisrn 
Taught in a Full Course by Mail by PROF. ALBERT VERNON 

Founder and Headmaster of 
TilE VEUNO;ll A C A I , .;iUY 
OF iUEXTA L SCIENCES. 

at Itocheste(Va�
;le

;'.bb
���l��!:';��'jr

. 
the faulons 

])rof. \'emr,n's worK has been investigated and en� 
dOl'�ed by leadinJ! members of the New York state �en
ate and AssemblY. Tbe Science of Psycbratism teaches 
��em�!�f

e
�lO�lrua';�� ��d

h
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d
t�)}��';� 'f�r��ei�� 

their latent powers that they can not only become mas
ters of themselves, but of the condition� nnder which 
��f�r. w�;�f.

aV� .. �6��s
ii]&�����1'bo��k

eir income oJten ten 
• •  Psychic l'henomena of S E N T  F R E E  the 'rwclltieth Century " 

postpaid, if you address 
VERSOS A�'AIlE1IY O�' M E S TA], IHClESCES, 

2206 EIl�t. Al'enlle. UoeheMter, N. Y. 

THE QUEEN " ORA WING PENS. SCIENTIFICALLY SHARPENED. 
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i )ruwing Pens. Only the flnest F.nglish Steel is used in 
the Queen Pens, and tbey are hand�m&de and carefully 
tempered by our improved process. CHJEEN & CO., 
file • •  Mathematical. En�ineering and �'Cielltiflc Insfru
went .llakers, 1010 Che8tnut !oIt .. l' b l latlelphia. 

Cash Buyers for Farms 
o r  other real estate may be found 
through me, no matter where located. 

Send de8cr�tion and price and. learn m, successful 
W��rg

d
1g,�rl���

n
1��ar:;�, P�!a':eip�f!�pa�I\IDEIt, 

W E L L DRILLING 
Machines 

Over 70 sizes and styles\ for dri.lling either deep or 
shallow wells in any kind of soil or roc Ie Mounted 
on wheels or on si11s. With engines or norse powers. 
�trong\ simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

\VILLIA:lIS BROS., Itlmcn, N. Y. 

'DEAFN ES S  C U R E D  
Deafness is incurable till the cause is re

moved, Therefore Ear Drums and other aj,titicial aids neyer cure, 
95 per cellt. of all cases of Deafness is eaused from Catarrh, and as 
Catarrh cannot exist under the use of h_\(·tlnn." nobody need 
be Deaf where the Actina Pocket. Buttery is obt.'l.inable. Are 
you seeking a cure t Then lllvestigate •• A(.· t l nn." ''' rite to-day 

' for A VALUABLE BOOK-Prof. \Vilson's Dldionary -of Disease, 
}�ree.' New York & I�ondoll Electric A�soe1nt1on, 
929 Walnut St., KaosBs City, Mo. Dept. 19 B. 

If You Want the Best Lathe and Drill 
CHUCKS 

BUY 
WESTCOTT'S 

S t r o n g e s t  
Grip, Greaf- � 
est Capacitll 
and Durabil

itu, Ohe'''1) and Accurate. 
Westcott C h uck Co., Onei,la, N. Y., U. S. A .  
ASk

���8�a���e � Ec�L��i:L��Cli��g��iS� �fA93�n. 

50 Y E A RS '  
E X P E R I E N C E  

Anyone sending a sketch and descriotion may 
quickly ascertai n our opinion free wbether an 
lllvention IS probably patentable, Communi ca· 

, tions strictly confidential. Halhi book on Paten ts 
sent free. Oldest ag"ency for securing patents. 

PatentR taken through Munn & Co. receive 
special notice. without charge, in the 

Sci�ntific .Rm�rican. 
A handsomely iJ1ustrated weekly. Largest cir· 
culation of any scientific journal. Terms. $3 a 
year : four months. $1. Sold by aU newsdealers. 

MUNN & CO , 36 1 Broadway. New York 
BrlWch omce, w; F st. Waahinll'ton, D. C. 

t ,' I' t�o . . . . . . . .  , . .  , . . . . , . . . . . . . . . . . .  , . .  
" I'nt ItoOlll 'Y ,  ('hip of t hl' old Hlo('k t'ignr:-;," 

fol' l'i.c:'\ l't>;, L, P. I l pl'lll:t l l l l . , . ,  . • •  , • •  , • • •  , 
"HiHing HUll , "  for Imk illJ,?: PO\\'dpl', :\1. Xlwppt'y 
" ltiHillg :S111J Corf,'E ' , "  fo]' ('Olrl'I', ,\1, Xht'Plh',v . .  

8,V;1ll Knock- > ��=���������::)� 
S,H-t7 Down 
S,H50 Boats of any 
�:i:1:: description. 

"nl!! _ lS �  

Esterbrook " Unms :Shot' \" fUI' :-;hOi'H, ('nit, & '\' iggins . . .  . 
" Vignrillc, " fnr pills, U. Tuss(' . . . . . . . . . . . . .  . ll,iH:: A1I E II H' '\ :-i  1I0AT .\- llACH I N E  eo., 

ROW, l'IA I I, AND PLEASURE BOATt'>, 

P I U N 'rS. 
"Dr. Dick's Pecall Oil, n for medicille, Gem 

Distributillg Cu . .  , . .  , . , . . .  , . . . . . . . . . . . . . . .  . 
" McCol'mick\" fol' 1lII l'Y\'Htillg mHchinps, Mc· 

Cormick lIal'vpstiH� �lnl'llillc Company . AGo, 4Gl 

A printl'(} copy nf thp sppclfication amI (lrnwin� 
of all,)' patt'llt ill UII' flll'pgoillg list, or nny patt'lI[ 
in print issuP(} siJl('p l �(j:�, will btl furnishpd fl'nm 
this otlic(' for 1 0  cput H, proviuPI} the name alltl 
lIumber of tlH' pntt'llt Ul'sil'('(l amI the datp ill' 
given. AUI}n'ss l\IU11I1 & Co., :.ml Bronuway, New 
York. 

Canadian patents mny lIOW he ohtnillPd by the in· 
ventors fol' allY of the Inveutiolls lHlmpd in the fore
going list. For terms and. further particulars 
address Munn & Co., 361 Broauway, New York. 

Hotes 
and Querles. 

HINTS '1'0 CORRESPONDENTS. 
Names and Address must ac:company all letters or 

no attentioll will 1](' pai (} tlH'rl'to, This is for 
OUI' infol'mntinll aw} nnt fOI' puhlicntioll. 

References tl) fOl'llH'r Hl'til'lps Il l' H llRWPl'S Should give 
linte of IHlpt'r awl p:tge 01' 1 I 1l1Ilht'1' of questioll, 

Inquiries lIot HIlSW(" 'P(} ill 1'('HS011ahle timp shouhl be 
repeated; COI'I't'SllOlHlplltS will l iNt!' ill milHI tlmt 
som£' ans.wPl's I't'qu in' not II littlf> l't'sl'ar('h, alHl, 
though WP P1HI(>n�'or tn t'I ' J l lY tn nIl {'itlwr by 
let tel' or in this u£'partmt'lIt, (,3cb must tak�' 
his turn. 

.Huyers wishing to purc1ulst' :llIy nrticlf' lIot nuver
tisP{l ill our columlls will hp furnishpd with 
a{l{l resses of houses mnnufncturing or cnfl'yillg
thE" snmp. 

Special Written Information Oil mntters of personal 
rathf'r tlulil gpnprnl intprpst cnnnot be expecte{l 
w ithout reIIIUlwrntioll. 

Scientific American Supplements rE"ferl'('d to may Iw 
hnd at till' o ttict' , l'ricf' 10 cellts each, 

Books rpferreu to promptly supplied on receipt of 
price. 

Minerals sent for f'xnmination should be uistinctly 
mnrked 01' labeled. 

( 8524 ) J. D. Waite asks : Can it be 
pl'oved that a I'ight angle can be trisected ? 
A. The tl'isection of a I'ight angle is a ve,'Y 
simple proposi tion. The I'ad ius of a c i l'cle is 
equa I t o  the chol'd of 60 deg. If the radius 
be laid off as a chol'd f l'om one extl'emity of 
the al'C of a quad rant, or the al'C subtending 
a I'ight angle, and a radius be drawn to the 
other extl'em ity of the chol'd, the angle formed 
on one s ide wi l l  be 60 deg. and on the other 

side the angle wi l l  be 30 deg. or one-thil'd of 
a right angle. 

( 8525 ) A. E. N., Cape Colony, asks :  
Why d o  steam boilel's explode when. thl'ough 

misfol'tune, a Kteamer sinks: A. The explosion 
of boi lel'K in Kteamel'S that are wl'eeked is 

pl'obably nue to the sudden stopping of the 
engineK a n d  the abandonllltlnt of the tir'el'oom 
by the fi " emen without the pl'oper pl'eeaution 
to check the fires. I t  takes but a few minutes 
in sueh eaKeK fol' the Kteamel' to oVl'l'balance 

the outlet of steam fl'om the safety val ves, 

when the l'ise in pl'eSKUl'e ruptures the boilel's. 
When one explodes, othel's follow by damage 

from the exploded boi lel'. 
( 8526 ) G. J .  R. asks :  Can you give 

me the reason fol' the vi bration in a motor or 

generatol' wlwn the al'matUl'e and shaft are 

balanced as neal' ly as possible ? I would like 

t o  see what ,rOU I' opinion is in regal'd to i t .  

A. T h e  sl ightest excess of weight o n  o n e  side 

w i l l  cause a pel'eelltible vibl'ation of an al'ma

tUl'e. As l it t le as one-thousandtl- of the total 

weight wi l l  eaUKe a very considerable yibl'a· 

tion. If an al'matl1l'e is perfectly balanced. 

it w i l l  I'un so quietly that it is difficult to tel l  
whether i t  i s  i n  motion Ol' not, The process 
of balancing an a l' m a t u l'e is described in 

Crocker's "Biectric Lighting," Yol. I . .  price $3 
by mail. 

( 8527 ) C.  H. W. asks in reference to 
the answer to query I'egal'ding the attraction 

of a 5-pound and 1 ;, -pound maKS upon each 

other. 'The mutual attl'action between the 
m m' 

masses is given by the fOl'mula 11'. = K ---
d' 

and to this quantity the la l'gel' mass con

tributes three times as much as the smaller. 

I t  is true that this attraction acts upon both 

masses equally, and w i l l  give to each the same 

quantity of motion. In the case of the ea,·th, 

when a body falls towal'd� it. the ea,·th a lso 

falls w i th the Kame quantity of motion towal'd 

that body. But the greater pOl'tion of the rna- I 
tion comes fl'om the maKK of the eal'th. since 

that is enol'mouKly greater than the mass of 
any bod�' fal l ing towal'd i t, and thel'efol'e the 

small body moves mudl f a l'thel' fl'om this at- I traction than the la I'gel' one does. 

( 85 28 )  H. L. B. asks :  1. Would you 
please tell  me what pl'oduces the cUl'ly effect 

in bird's eye maple '! A ,  'Ve do not know how. 
the meehani('al fOl'ceK act in the gl'owth of the 

wood to prroduce the blll ' ls in the bil'd's eye. A 
while ago the qucKtion would have been an

swered, " I t  is the natU l'e of the t l'ee to gl'OW 
that way." :!. Why is it necessary to only put 

ten 16 candle powel' 10-l-volt lamps on a ci l'

cuit 'J A. The amount of current which is al· 
lowed to flow through one cutout in a building 
is regulated by the I'llles of the Board of Fire 
Underwriters and is determined by the risk 01 
setting fire should a fuse blow, 

Mariut! Station, ST. LOU1SJ Mu. 

The "Best" Light 
Is a portable 100 candle power light., cost· 
ing only 2 cts, Ut'l' wf'ek, :MakeR and hurtle 
itg own g-as. Bri,�hter than f'lectricity or 
a("etylene. ana cheaper than kerogene. No 
Dirt. No nrt·as�. Xu Odor. Over 100 styles, 
Lij?hted instantly with a mateh, Every 
lamP warranteO. Agents Wanted Everywhere. 

E " B EST " L I G HT CO 
81 E. 5th Streel, CANTON. OHIO. 

S E PARATORS 
gi v e  dry steam. 

H O P P E S  O I L  EL IM I NATO R S  
remove aU 01 I and Ilrease 
frvm exhaust steam. 

Write for new catalO{f1u of these and our 

Feed-Water Heater and purifier 
. H O PPES :lIFH. (.'0.,  

25 J�arch Street. �l.ringfielt:l, Ohio. 

every 
stationers 
A c c e pt 

s n i t  
All 

them. 

THE EsTERBItOOK STEEL PEN Cq . 
Work., <Amd .... N.J. 26Jo1tnSlrut, N.l.-

SELECT A PEN 
Suitable lor your handwriting trom a sample card of 1 2  leading num
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. . 
349 Broadway, New York. 

They cost a Ii ttle more. They are worth a great deal more than the ordinary kind. kolu everywhere. 190Z annual i'ree. 
D. M. F E R R Y  &. Co. 

Detroit, M i c h .  

A-.��T THS GENUINB W 
I'lJNCTlJREPROOa-'SELF-HEALING-

NO� 
WILLUNDCOD.AJ!Y. WHERE SUBJECTTO EXAn 
INATION ORbER AT ONCE BEFORE THIS OFFER IS WITH DRAWN GIVE SIZE WAHI'ED AND DlAllmR 01 AI .. WE PAY_ .EXPRESS 0.1'1 CASH 9ROERS Otl.rc. �' C'ATAlD UNrFRU. CHICAGO,lJ.l. 

COJl.RANDDlPN 
lIND FIFTH IIV'. 

Ul'du(.·(.'(l to Ute )loMt. EWclent, 
filonf(>�t, �llIIple nlld E('ollOmINll ('M('. 

We guarantee our machines perfectly 
automntic in action, to extract a J l  the 
gas frum the . 
overproduction p_('ovc{l hy (he 
UII{)erwri(eJ'1�. 
lights. Exclusive 
responsible agents. 
Niagara Falls Acetylene 
Gas Machi ne Co., 

N O VV 

Ex per imental & Mode l  Work 
Gil'. & ndvice Jree. Wm.Gardam & Son.45-51 Rose F-t .• N.  Y. 

NOVElTIES & PATENTED ARTI CLES 
Manufactured bl Contract. Punching Dies, Special Ma
chinery. E. Konlgslow & Bro .. 1S1 Seneca St. Cleveland,(!� 

VOLN EY W, MASON & CO.,  

Friction Pu l l eys, C l utches & Elevators 
P R O V I D E N C E ,  R. I .  

I N V E N T I O N S  P E R F E CT E D  • 
Accurate Model and Tool Work. Write for Circu lar. 

PARSELL & WEED. 1 2 9 · 1 3 1  West 3tst St" New York. 

I nventor's Notice. ts;
o
;:t:nat�A�\� a,:':t'l�f!� 

needing financial asssitance, write with particulars to 
P. Zoehner, 217 East 35th Street. Chicago, Ill. 

L I G H T  MAN U FACTUR ING 
AND EX P E R I M E N T A L  W O R K .  

SPECIAL MACHINERY. AUTOMOBILE PARTS. 
OTTO KON I C S L O W  C LEVELAND, OHIO. 

R A ILROAD For Practical Railroau Mpn. 

R 0 0 K S 
Railroad Inventor. nnd ot

. 

hers 
interested in Rat Jroad WQI'k, 
Practical Switcb Work, $1.00; 
Maintenance of Way Stan· 
dards, $1.50 ; 'rhe rrrackman's 

Helper. $1.50; tandard 'Turn Outs\ $1.00; American 
¥�!lW��!��

g
1�r 

a
X�c�i���/�

g
�n

$
;i�de�!.

a
��:��r:����f 

\-Vood in ( 'onstruction, Bri{1J;m Ment etc,. 75 cents. B. � .  
Wasson &:: Co., Pub., 91  ... 93 S, J eft'enon St., Chicago, Ill. 

To Man ufacturers-�:;',�I:.�f.,:,
pe

�:��
i
;:�il�� 

men cover territory from Denver to Pacific coa�t. Pe"� 
manent display room in Denver. WALLACE & C01.
","-ELL, Manufacturers Agents, Box 612, Denver, Co). 

':'-�'�"-��� 
T Y P E  W H £.ELS. M O D E L S  s... E xPERIMENTAL WORK_6MAU,MAC.HIJtot'l' NO'iELT1£S eo. E.TC. NE.W ': D  STENCIL WD�IC.:S lOti NASSAU ST N.Y. 

MATCH FACTORY M A C H INERY. W. E. 
WI LLIAl'dS. Mfr., 1001 Mouadnock Bluck, Chicago, U. 8. A. 

Wonderful Electric Inventions Free 
Send 2·cent stamp for particulars and catalogue. 

BUHIJ<:R PUBLISlIL'VG CO., 

Box ""09, I�YIlIl, MOS8. 

MODELS & EX P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery 

E. V. BAILLARO, Fox Btdg .. Franklin Square, New Y o rk. 

R E A DY .  

Cotnpressed Air 
ITS 

LARGE 8VO. 

PRODUCTION, USES AND APPLICATIONS. 
By GARDNER D. H I SCOX ,  M. E. 

A UTHOn OF " lUEC H A N I C A I, IUOVE:lIENTS." 

820 PAG ES.  547 I LLU STRATIONS. 

PRICE. bound in Cloth. $5.00. Half Morocco. $6. 500 
A complete treatise on the subject of Compressed Air, comr>rising its physical and operative 

properties from a vacuum to its liquid fortn. Its thermodynamics\ compression, transmission, expall
sion, and its uses for -power--purpoKes in 11lining and engineering work � pneumatic motors, shop tools\ 
air hlasts for cleaning and painting. The Rand  Blast\ air lifts, pumping of water, acids and oils ; 
aeration and purification of water supply ; railway propulsion, pneumatic tuhe transmission, refrigera
tion. The Air Brake, and numerous appliances in which compressed. air is a most convenient and 
economical vehicle for work-with air tahles of compression, expalJ�ion and physical properties. 

A most comprehensive work on the subject of Compressed Air. 
� A sl.ecial i1ll1stratetl circu lar of this book ____ � will be sent to any atltlress on application. �M 

M U N N & C O . �  
Publishers of the Scientific American, 361 JJroadway, New York. 
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