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and one pewter bottle. This was considered a very 
luxurious household outfit. Governor Benedict Ar
nold, of Rhode Island, and Mr. Pyncheon, of SprIng
field, Mass., bequeathed their pewter plates and dishes, 
and the humble pewter was just as elaborately let
tered and marked with armorial devices as the silver 
objects. 

Pewter was also used in New England for commun
ion services. In 1729 the First Church of Hanover, 
Mass., bought, and used for years, a full communion 
service and christening basin of pewter. Some of the 
pieces are still preserved by the church as relics, while 
the tankards have been silver-plated and are still in 
use. As late as the dawn of the nineteenth century 
advertisements of "pewter communion flagons" ap
peared in New England newspapers. Pewter dishes 
and plates were a source of great pride to every colon
ial housekeeper, and much time and labor were de
voted to polishing them with "horsetailS" (Equisetum) 

or "scouring rush," till they shone like fine silver, 
and dingy pewter was regarded as a disgrace. 

In some old homes the pewter utensils have been 
preserved, and are even now cherished ornaments or 

the kitchen and dining room. Thus, in an old home

stead in Shrewsbury, Mass., its greatest treasures are 

cupboards and 
'
dressers full of pewter dishes. All the 

plates and platters are round, for oval platters seem 

to have been then unknown. 
Another pewter piece, still in use in some localities, 

is the hot-water jug with a wicker-covered handle. 
This, we read, was filled at night with boiling water 
and brought to the master of the house, for him to mix 
the apple toddy or sangaree for his household people, 
who drank out of pewter cups or heavy greenish 
glasses. Mrs. Earle, who has written very interestingly 
on the subject, and from whose writings some of the 
above statements have been derived, mentions two of 
these jugs which have been in daily use for certainly 

forty years, for carrying hot water to bedrooms for 
shaving purposes, and they still retain the old wicker 
coverings on the handles, woven perhaps a hundred 
years ago. "These old pewter dishes, etc.," she con
tinues, "have strange hiding-places. They lurk in tall 
and narrow cupboards by the side of old chimneys, or 
in short and deep cupboards over the mantel. They lie 
in disused fireplaces, or in deep boxes under wide win
dow-seats, and under the dusty eaves of dark attic 
lofts; or on the highest pantry shelves, under cellar 
stairs, and in old painted sea-chests they have found 
a home." 

The illustrations used in this article, with the excep
tion of a few to which attention has been called in a 

foot note, are from photographs of historical pewter 
ware in the Natio'nal Museum at Washington. As will 
be seen from the legends which accompany them, they 
represent a variety of objects used by persons of emi
nence in Colonial and later times. 

RECENTLY PATENTED INVENTIONS. 
Elect rical Devices. 

CIRCUIT-BREAKER FOR STORAGE BAT
TERIES,-H, GARRETT, Dallas, Texas, Mr, 
Garrett's invention relates to an improved cir
cuit-breaker for storage batteries, and more 
particularly to an appliance for breaking the 
main circuit of the battery when the voltage 
reaches a predetermined minimum limit. When 
properly adjusted at the proper voltage, there 
will be absolutely no spark at all, 

you the rate of circulation or the amount of 
heating surface needed to raise the water to 
any given temperature. 
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I lace secured at the lower portion of the front 
opening for the upper of the shoe. adjacent to 
the vamp and a series of pulley devices 

'
which I 

are secured to the upper quarters at opposite 
sides of the front opening which devices are 
guides for the lace and are in alternate ar
rangement, and to provide the upper quarter 
of the shoe at opposite sides of the upper 
portion of its front opening with guide hooks. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 

Engineering IDl.provernents. 

ROTARY VALVE.-D, W, RANTINE, New 
York, ]S. Y. The object in this invention is 
to provide a rotary valve which is very effective 
in operation, and arranged to accurately con
trol the admission and exhaust of the motive 
agent, and thereby insure an easy running of 
the engine and utilization of the motive agent 
to the fullest advantage. 

VALVE MECHAXISM FOR ENGINES.-H. 
i'lIELSEN, New York, N. Y. In this case the 
,purpose is to provide an engine arranged to in
sure a positive shifting of the engine-valve 
directly from the piston reciprocating in the 
cylinder, thus dispensing with complicated 
valve-gear, the arrangement being such that 
waste and leakage of the motive agent are re
duced to a minimum, and the agent is utilized 
to the fullest advantage, so as to 'render the 
engine particularly well adapted for use as a 
t;lumping-engine. 

ROTARY ENGINE.-C. GUYER, Muncy, Pa. 
This engine is arranged to utilize the motive 
agent very ecouomically and expansively to the 
fullest advantage. Steam is cut off during a 
desired portion of the stroke of the piston, to 
allow it to work expansively. As the steam
pressure is equal on the ring and the disk, the 
piston is completely balanced, and hence the 
engine runs easily without undue loss of power 
and without waste of steam. 

PROPELLER.-E. BRUNCKER, Cologne, Ger
many. The object here is to provide a pro
,peller arranged to insure an effective forward 
as well as backward action by causing the pro
peller-blades to readily cut with the forward 
edges into the water, to allow the water to 
readily pass from the blades at their· rear edges 
without danger of forming dead-water spaces, 
at the same time preventing undue resistance 
and concentrating the active force at the mid
dle portion of the blade, to increase the pro
pelling effect of the propeller when driven for
ward or backward, and to reduce slip to a 
minimum. 

Heating and Lighting'. 

PHOTOGRAPHIC CAMERA.-H. W. HALES, no attention will be paid tbereto. Tbis is for 

RidgeWood, N. J. The object of the improve- our information and not for publication. 

ment is the provision of a camera arranged References to former articles or answers should give 
date of paper and page or number of question. 

to produce an exceedingly sharp and brilliant Inquiries not answered in reasonable time should be 
image on the focusing medium and subse- repeated; correspondents will bear in mind that 

tl th S nsit've I t film in such I Borne answers require not a little research, and, ql'en y on e e l p a e ?r
. thougb we endeavor to reply to all either by 

a manner that the operator whIle fOCUSIng can letter or in this department, each must take 
view the image right side up or non-inverted. bis turn. 

NOTE.-Copies of any of these patents will be 
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furnished by Munn & Co. for ten cents each. addresses of houses manufacturing or carrying 

Please state the name of the patentee, title of tbe same. 

In taking up the tenth volume of this truly 
important work, we are more than ever con· 
vinced of the great merit which this encyclo
pedia possesses. Its treatment of all subjects 
is most admirable, and the scientific articles 
and definitions are both concise and reliable. 
The illustrative features add greatly to the 
interest of the volume. The inclusion of the the inventIOn, and date of this paper. Special Written Information on matters of personal 

rather than general interest cannot be expected 
without remuneration. lives of living persons is especially to be com

be mended. The maps are fine examples of th(.\ 
cartographer's art. Technical matters are far Businus and Pusonal 

Scientific American Supplement s referred to may 

Wants had at the office. Price 10 cents each. 

• Books referred to promptly supplied on receipt of 
price. 

READ THIS COLUMN CAREFULLY.-You 
will tind inquiries for certain classes of' articles 
numbered in conAAcutive order. If you manu
facture these I'oods writp us at once and we will 
send yOU the name and arldress of the party desir
ingtnemformation. ill every ease it is neces
sary to give the nUlllber of the inquiry. 

MUNN & CO. 

Marine Iron Works. ChICago. Catal<?jl�e free. 

Inquiry N ... 490S.-For manufacturers of small 
brass or gilt chain. 

}t�or mining engines. .T.8. Mundy, Newark, N . .T. 

Minerals sent for examination should be distinctly 
markt;d or labeled. 

(9256) H. W. H. writes: What per 
cent of power per horse power of heat is lost 
in the water used by a gas engine? A. It is 
impossible for us to give you any definite an
swer to the question. We would say, however, 
that in a general way it is true that a gas 
engine utilizes, as' a rule, less than 25 per cent 
of the heat generated, and about half of the 
loss is usually carried off by the jacket water. 

(9257) O. C. S. says: Can a man TlI{Juil'Y No. 4-U09.-(l'or makers of smaH brass 
caps such as used on pencils. working but a short time do twice as much 

.. L'. S." Metal Polish. Indianapolis. Samples f ree. work when turning two cranks, such as are 

Tnqniry No. 4910.-For manufacturers of com. used in a boring machine much used by car-
mon wood button molds. penters, as he can when turning but one crank 

AUTOS.-Duryea Power Co., Reading, Pa. 
]nquiry No. 4911.-For manufacturers of pressed 

metal in No. 18 steel and about 9 inches diameter. 
Handle & Spoke Mchy. Ober Mfg. Co .. 10 Bell St., 

ChaJ,!'rin Falls, O. 

and standing in the most favorable position? 
If not, why not? How much can he do com
pared with a man turning a single crank'l 
When working all day can a man do any more 
turning two cranks than he can when turning 

Cl!�i�
r
lua��i:,.!�.

12.-For manufacturers of carpet- one· crank? Please give figures showing the 

Sawmill macbinery and outfits manufactured by the 
relative amount of work done. A. In reply 

Lane Mfll. Co .. Box 13, Montpelier. Vt. to your inquiry regarding the amount of work 

Inquiry No. 4913.-For drawings or blue print 
that a man can do when turning two cranks, 

of a4 h. p. horizontal gasoline engine. such as are used in a boring machine, as com-

Manufacturers of- patent articles. dies. metal stamp_ 
ing-, screw machine work. hardware specialties, machin
ery and tools. Quadriga Manufacturing Company. 18 
Soutb Canal Street. Chicago. 

Inquiry No. 4914.-For bard rubber. glass or por
celain jars for battery use; to be rectangular in shape 
of special dimensions. , 

American inventions neJ2;otiated in Europe. Felix 
Ifamburger, Equitable Building,'Berlin, Germany. 

from being neglected; thus, under "Ink" we 
find a very common-sense discussion of black 
ink, red ink, blue ink, aniline inks, metallic 
inks, special inks, sympathetic inks, ink pow
ders, and printing inks, together with several 
bibliographical references of considerable value. 
The good points of the general scheme of the 
encyclopedia are emphasized by the sustained 
work which characterizes each successive vol
ume. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 15, 1903. 
AND EACH BEARING THAT DATE 

LSee note at end of list about copies of these patents.' 

Abdominal support, F. W. Clark .......... 747,139 
Acid and cyanid salt therefrom, making 

hydrocyanic, J. H. PauL ............. 746,876 
Acid and cyanids, manufacturing hydro-

cyanic, J. Tcherniac .................. 747,271 
Adhesive applying mechal1ism, J. C. F. 

BaIze ............... .................. 746,657 
Air brake safety device, J. H. Luckey ...... 746,969 
Air heating apparatus, J. T. l1"armer ...... 746,805 
Alkali cyanid and alkali metal, simUl-

taneously producing, P. Danckwardt .. 746,796 
Alkali cyanids, manufacturing, P. Danck-

wardt ................................ 746,795 
Alkaline metals, making chromates of the, 

F. M. Spence et al. ................... 747,255 
Amusement device, C. A. Needham ........ 746,986 
Anchor, subterranean, C. F. Preslaw ...... 747,219 
Anti incrustating . device and water puri-

fier, Yantis & Baltzley ................ 747,290 
Ash receiver and paper weight, �ombined, 

P. A. Robson ......................... 747,227 
Atomizer, perfumery, R. W. Moore ...... 746,866 
Auto

,
mobile, snow or ice, T. Gunderson .... 747,064 FEE>D-WATER HEATER AND PURIFIER.

'I'. V. ELLIOTT, Columbia, Pa. This invention in!r:"����t�'dista'!��f;-:.ri'��e
t

�::l::g�'i.\'i,�l:.tV
ing an 

pared with the amount that he could do turn
ing but one crank, we would say that there is 
no definite data on this subject. The amount 
of work that a man can do in a given length 
of time is greatest when the motions required 
of him are the most natural and most favor
able to the strength of his muscles. Thus, as 
work is a product of force times distance, a 
man is able to do but very little work when 
the force required is so great that he can over
come it through only a short distance in a 
given amount of time. On the other hand, he 
will accomplish little work if the force is 

Awmng, R. Mount . ... ........... ......... 746,732 
Ax, E. Blount ........................ .... 746,783 
Bag, etc., frame, G. R. FarrelL • . . . . . . . .  747,15M is an improvement in feed water heaters for 

use in �onnection with steam-boiler furnaces. 
The water supplied to the feed-water heater 
is raised to a comparatively high temperature 
before being discharged into the boiler, and by 
reason of the upward circulation of the water 
in the manifolds the water will be purified 
within the feed-water heater before being de
livered into the boiler. 

FURNACE.-T. V. ELLIOTT, Brooklyn, N. Y. 
In this instance the improvement is in fur
naces, particularly smoke and gas consuming 
furnaces, and especially in that class in which 
oil, air, and steam are utilized in securing a 
consumption of the gases and other products 
of combustion; and the invention relates to 
lieans for securing the return of the gases 
and smoke and a disposition thereof within the 
furnace. 

BOILER-FURN ACE.-E. F. COMBER, Sel
kirk, Canada. One object the inventor has in 
view is the provision of a bridge-wall by which 
warm air in regulated volumes may be supplied 
to the combustion-chamber of a furnace at a 
point back of the fuel-grate, the air being free 
to commingle with the gaseous products of 
combustion and calculated to promote the com
bustion of the gases and of carbon in the 
smoke. Besides with steam boilers, the im
provements may be used in hot-water boilers 
and in connection with any kind of furnaces 
for power and heating purposes. 

Miscellaneous. 

SHOE-LACING.-J. McMAHON, Bemidji, 
Minn. '1'he purpose in this invention is to pro
vide an anchorage device for one end of thl) 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets .• N. Y. 

Inquiry No. <lj916.-For manufacturers of attach- very small , and he is required to work too rap
ments for lnvallds' tables, for holding medICines, idly. Between these limits there is a relabooks, papers, etc, 

tion of to'rce to speed in which he can do the 
Edmonds-:\letzel MfJ2;. Co., Chicago. Contract manu- maximum work. A. man can accomplish no facturers of 1J.ardware specialties, dies. stampinJ2;s, 

patented devices, etc. more turning two cranks than he can accom-

Inquiry No. 4917.-For machinery for forruing plish turning one crank, provided the one crank 
and bending steel. is so arranged that he can work favorably with 

W ANTED. -Partner with capital to manufacture 
bottle stopper. made of glass and hard rubber. Ad
dress Partner. Box 773, New York. 

both arms upon it, and exert a force which 
will give the most favorable relation between 
force and speed to produce the maximum work. 

Tnquiry No. 491S.-For manufacturersof laundry Practically, it is found that the two cranks set 
ruacbinery. at 180 degrees in a boring machine, similar to IT Send. for neW and complete catalojlue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

IlIqniry No. 4919.-For IT'Anufacturers of large 
and folomall .paint mllls and J2;rin( era 

'rhe largest manufacturer in the world of merry-tlo
rounds, shooting galJeries and hand orJ2;ans. For prices 
and terms write to C. W� Parker. Abilene, Kan. 

the pedals of a bicycle, give a condition which 
is exceeoingly favorable for the average man 
to do his maximum work. 

(9258) H. A. P. says: Will you kind-
ly answer the following questions? I have 
two coils of I-inch pipe. One is 11 inches and 
the other is 5 inches in diameter inside meas-

Inquiry No. 4920.-For addresses of seed growers ure; both have seven and a half turns. The 
and seedsmen in America. small coil fits. inside the large coil and is 

Empire Brass Works, 106 E. 129th Street, New York. coupled at top !llld bottom. The flow must N. Y., have exceptiona1.facilities for manufacurinJ2; any heat to 80 deg. beneath a "hover'" 72 feet- by article requiring machine shop and platinJ2; room. 
Inquiry 1\'0. 49'Jl.-For straw preSRes. that will 

24 inches by 6 inches, returning through the 

tie. oale. and deliver bales automatically from the "run," 72 feet by 3 feet by ,3 feet, heating 
pres.. . 

te. about 60 deg. Would a double or triple 
The celebrated H Hornsby-Akroyd " Patent Safety Oil 

EnJZ'ine is built by the De La VerJ!'ne Refrl�eratin2' :Ma. 
chine Company. Foot of.East 138th Street, New York. 

line of pipe be suggested, and what size (pipe)? 
Will I place the expansion tank on the flow, 
or return, close to heater or otherwise? The 

drl�':,�J.ry No. 49'J'J.-For makers of money alarm pipe will be on a level. A. You have not 
given us information enough in your inquiry 

N
!;b�':,iTr.

l
�: 4923.-Fortbe preseutaddre8s oftbe to make it possible for us to answer yonr ques-

Inquh'y No. 4924.-For tbe adoress of the manu- i tions. Without knowing exactly the heat to 
facturers of the" Farmers' Windmill." which your coils are subjected,' we cannot· tell 
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Bag bolder, C. W. Olin .................. 746,988 
Bail ear for metallic vessels, C. B. Mc-

DOllald ..................... ... ..... ... 746,733 
Band cutter and feeder, A. J. Heine 

746,961, 747,067 
Barium sulfate and zinc chlorid, obtaining, 

W. D. Gilman ........................ 746,954 
Bath room or water closet indicator, J. J. 

Smitb ........ ...... ... ... ... ..... ... .  747,252 
Bearing, antifriction, D. E. Kempster ...... 747,324 
Bed, folding, E. L. Kirk .................. 747,186 
Bed movement, G. F. Read ........ ...... . 746,741 
Bed or couch bottom, J. Hoey .......... 747,176 
Bedstead, J. P. Lein ...................... 746 852 
Beehive comb foundation, H; A. Feldmann .. 747:055 
Beer tap, P. B. Abrell .................... 747,111 
Bell, party line, L. Moore ................ 746,979 
Belt, lady's, V. R. Humpbrey ............ 747,180 
Belt, waist, J. Forman ........... ......... 747,060 
Binder or file, loose leaf, J. F. Cordes ...... 747,144 
Elf-aching, M. Ruthenburg ................ 747,234 
Blmving engine, F. M. ·Rites .............. 746,744 
Boats, collapsible part for, J. Ewing, Jr .. 746,940 
Boiler furnace, O. N. l\-Iorin ................ 747,207 

��n:�s,
fU��!�� ��e

r
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t�:!� ' ��d" ti��� 746�957 

from, P. S. Fitcb . ....... .. ........ .. 747,320 
Bookbinding, R. D. McCartie .............. 747209 
Bookcase, sectional, R. Bauch ............ 746:915 
Boot or shoe cleaner, A Bartoszek ........ 747,031 
Bottle filler, J. W. Dunfee ...... . .. .... ... 747,052 
Bottle, non-rf'fillable, J. J. Darragh, Jr .. 746,681 
Bottle, non-refillable, Irvin & Jackson ... ... 746,R42 
Bottle, nursing, A. M. White ... ......... 747.0'::!5 
Bottle stopper, W. H. Sherman . . .. . ..... 747,U04 
Bottles for af'rated waters or other liquids 

under pressure, stopper for, F. Illes 746,841 
Bottles, jars, etc., closure for, T. W. Talia-

ff'rro ....... .......................... 747,269 
Box fastenf'r, C. W. Beehler ..... ........... 747,035 
Brake beam, Wolt! & Lipscbutz .......... 747,288 
Breast and pole strap fastf'ner, E. Z. 

Smitbpeter ........................... 747,012 
Breech operating mechanism, H. G. Jakobs-

son . .. ...... .. : ...................... 746,706 
Brick, bafflf' wall, K. Park ............. 747,329 
Brick handling device, Jackson & Pierce .. 747,181 
Brick mold handling- machint', J. E. Grinder 746,827 
Brick, etc. , prf'ss for making, W. Owen .. 747,327 
Bricks, f'tc. , means for burning, J. & E. A. 

Walsh ..... .... . .... ..... ............. 747.283 
Bridge, suspension, Cross & Ours .......... ,!46,679 
Brush machines, tuft fastener guide fOf, 

�'isher & young . .... ........... ... . ... 746,943 



Scientific AlIlerican DECEMBER 26, 1903. 

llIlCk(·t, clam shell, McKechnie & Williams 747,210 I WOOD METAL llucklp, stirrup strap, C. H. Nix . . . . . • . •  746,813 or Buildings in course of construction, inclosure 
for, C. G. Canfield . . . . . . . . . . . • . . . . . . • •  746,789 Wor1rers Buoy, W. H. Allison • • • • • • • • . • • • • • • . • • • • • •  747,1141 1\ _ 

Fence making machine, wire, C. E. & E. 
L. Warner ............................ 746,765 

Fence post, Evans & Erb .................. 747,156 
Fertilizer distributer, R. H. Langston . • • • • •  746,713 
Finger ring, W. N. Rumely . . . . . • . . • • • • . •  747,232 
�'inger ring mold, W. H. Ford . . . . . .  747,058, 747,059 
Fire door, C. E. Simpson . . . . . . . . . . . . . . . . • .  746,885 

Durning apparatus, coal dust, B. W. May 746,864 t Without Steam Power should 
Button shanks, fastening ivory, H. Ehrlich 747,053 \ 1lSf'J our Foot and Hand. Power 
Buttons to fabrics, means for securing, J. llachinery. Send for Catalogues Fire extinguisher, W. C. Hickox . . . . . . . .. . . .. 746,70� 

W. Darley, Jr . . . . . . . . . . . . . . . . . . . . . . • •  747,047 ·.a.-.Wood.worJdng Machinery, 
Cabinet, J. H. Stiggleman . . . . . . . . . . . . . ... 746,758 B-Latlles, etc. 

• Fire kindler, B. Wallgren . . . . . . . . . . . . . . . .  747,282 
Firearm, automatic, So A. Huntley . . . . . . . .  747,073 

Cable conveyer, 1\1. Garland .. : ... ........ 747,160 I SENECA FALl S MFtl CO Ca blr�th 
ro�l:.

r 
.. �.

a
.���� . ,

f
.
o: .. �::���' . .  �: . .  �: 746, m ' 69� Water St.: �neca FaJ';;. 

Firearm, single trigger, A. E. Lord . . . . . . . .  747,191 
�'lier, M. Campbel1. . . . . . . . . . . . . . . . . . . . . . . .  747,134 
Floors, preventing the warping and undulat-

Calculating machine, Cloud & Wood • • • • • •  746,924 ------------�--------.-- ing of xyloHth, R. Zellenka . . . . . . . . . .  747,110 
Camt'ra, film and plate, R. Mayer . • • • • • • •  746,975 
Camera support, Howard & Hewett . . . . . • . •  747,178 
Can. See Sheet metal can. 
Can heading machine, Black & Smith . . . . . .  746,662 
Cannery hoist, J. C. West. ............... 746,767 
Cane cutting apparatus, sugar, J. H. N .  

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,027 
Cane display attachment, L. Robertson . . . .  746,880 
Cant hook and binder, combined, W. E. 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,079 
Car and metallic car construction, tank, C. 

Vanderbilt . . . . . . . . . . . . . . . . . . . .  747,278, 747,279 
Car automatic air coupling, T. M. D. Ear-

heart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,801 
Car, conve'rtible, J. O'Leary ........ . .. . . . .  746,987 
Car coupling, S. )lorris . . . . . . . . . .  746,728 to 746,730 
Car door hanger, freight, A. O. & G. E. 

Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,117 
Car doors, adjustable fastener for grain, 

J. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  747,150 
Car life guard, railway, G. Geiger . . . . . . . .  746,692 
Car or locomotive coupling or uncoupling 

mf'chanism, A. C. Hone ................ 746,838 
Car, street, J. A. Kratz . . . . . . . . . . . • . . . . . .  747,075 
Carbureter, explosion engine, T. L. & T. 

J. Sturtevant . . . . . . . . . . . . . . . . . . . . . . . .  747,264 
Carbureter for liquid fuel engines, J. H. 

Saris . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  747,235 
Cards, playing, A. J. Seymour . . . . . . . . . . . .  746,750 
Cards, playing, S. A. Moulton............ 746,868 
Carriage running gear, P. Klett . . . . . . . . . . . .  746,710 
Carrier, Schmidt & Mayland . . . . . . . . . . . . . .  747,090 
Cash register, G. Browning . . . . . . . . . . . . . . . .  747,128 
Casks, etc., apparatus for cleaning the in-

teriors of, Broux & Gregoire . . . . . . . . . .  746,785 
Caster, D. NickeL . . . . . . . . . . . . . . • . . . . . . . . .  747,211 
Casting mold, ring, ViT. H. Ford . . . . . . . . . . . .  746,944 
Casting small steel ingots, arrangement for, 

A. B. Chantrail1e . . . . . . . . . . . . . . . . . . . . . .  747,137 
Cattle guard, Dement & Prendergast . . . . . .  746,685 
Cattle guard, W. H. :l\IcLaren· . . . . . . . . . . . . . .  746,985 
Cesspool, H. D. Gardner . . . . . . . . . . . . . . . . . .  746,949 
Chain wrench, G. R. Chf'esman . . . . . . . . . .  746,674 
Check, bank, A. O. Kittredge . . . . . . . . . . . .  747,187 
Check or ticket holder, G. E. Reynolds . . . .  747,222 
Chicken or fowl fountain, S. H. Church . . . .  746,790 
Chlorination barrel, D. C. l\losher . . . . . . . . . .  746,867 
Chuck, J. Jecklin . . . . . . . . . . . . . . . . . . . . . . . . . .  746,707 
Chuck, drill, C. A. Svensson . . . . . . . . . . . . . . 747,017 
Cigar holder, S. Craig . . . . . . . . . . . . . . . . . . . .  747,147 
Circuit closf'r, thermostatic, R. W. VV. Grigs-

by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,166 
C'lnck, dpct ric, V. Himmel', Jr . . . . . . . . . .  747,305 
Chwk, t'lectl'ic receiver, J. W. H. Uyten-

bogaart .............................. . 
('l'H'k. program, F. M. Schmidt. ........ . 
C'loth('s drier, R. N. West. . . . . . . . . . . . . . . . .  . 
Clothf's drying machine goods support, W. 

:\f. Barnes ................... ........ . 
Clothf's pounder, I. N. Hollingsworth ... . 
C'lothps wringer, F. Hooker ............... . 
Clovpr hulling and threshing machine, W. 

746,903 
746,998 
746,768 

746,659 
746,835 
746,963 

C. Robby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,226 
Clutch, T. Carroll . . . . . . . . . . . . . . . . . . . . . . . . .  747,2\)8 
Clutch operating mf'chanism, C. L Taylor 746.761 
Coin controlled mechanism, L. Pedf'rsen . .  747,216 
Coke ovens, apparatus for ('omprp�sing and 

charging coal into, J. Haug .......... 747 .172 
Combination lock, ,\�. Almstalden . . . . . . . . . .  747,116 
Concrete mixer, W. A� Fritz . . . . . . . . . . . . . .  746,947 
Conduit for hose, cables, electric wires, or 

the like, J. Burnsen . . . . . . . . . . . . . . . . . .  746,920 
Connecting rod, C. W. Hart ................ 746,699 
Conveyer, J. Ii\ White . . . . . . . . . . . . . . . . . . . .  747,285 
Cooker, steam, F. A. Dixon . . . . . . . . . . . . . .  747,151 
Cork sorting machine, F. Bender ... ....... 746,916 
Corn husker, J. Hovey .................. :" 746;704 
Cotton, ginning, B. D. Brantley . . . . . . . . . .  7-t-7.:n5 
Cover, H. P. Childress . . . . . . . . . . . . . . . . . . . .  746,675 
Cover support, vessel, C. F. Reicbelt. ..... 746,878 
Cream separator, Masterson & Franklin.... 746,861 
Crucible furnace, J. D. Swindell . . . . . . . . . .  747,019 
Cultivator and weed exterminator, C. I. J. 

Barker . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  747,118 
Current regulator, G. A. Cardwell . . . . . . . .  746,669 
Cushion wheel and hub therefor, R. C. Hil-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,304 
Cutlpry and making same, G. T. Drabble . .  747,050 
Cutter and boring bar centering device, 

Sternberger & Busch . . . . . . . . . . . . . . . . . .  746,894 
Cycle, motor, J. G. Accles et al. ......... 746,652 
Dppd, warranty, T. 1\1. Ferguson . . . . . . . . . .  747,051 
Dt'ntal ,platf's, means for fixing artificial 

teeth to, Evslin & Ott. ............. 746,804 
Df'spatcb. system, vacuum, J. A. Watson . . . .  747,104 Hdnuating machine, J. \\7", and C. See . . . .  747,245 
Diffusing cells, circulating apparatus for, 

Hinze & 'Vagner . . . . . . . . . . . . . . . . . . . . . .  746,962 
Dilator indicator, C. G. Heynemann . . . . . .  747,068 
Dining and othf'r table for playing games, 

combined, G. Spalt. . .. . . .. . ......... .. 747,097 
Dish cleaner, J. W. & B. C. Read . . . . . . . . . .  747,220 
Disinfectant and making same, J. Choulet.. 747,138 
Display ,light, D. J. O'Brien . . . . . . . . . . . . . .  747,212 
Door, metallic, C. Dahlstrom . . . . . . . . . . . .  747,149 
Door securer, C. \V. Gray . . . . . . . . . . . . . . . .  746,824 
Draft and buffing rigging, R. D. Gallagher, 

Jr . . . . . . ..... .. ... .. ..... ... . . . . . . . . .. . 746,813 
Dredge floating discharge pipe and means for 

connecting same to dredges, hydraulic, 
A. W. Robinson . . . . . . . . . . . . . . . . . . . . . .  746,995 

Dred�es, suction pipe for hydraulic, A. W. 
Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,994 

Dr('�����l, 
a��p���;!�U���g 

h��ra��f�g�. 
mw. 1 

R(�billSOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,996 1 
Dry kIln truck, C. A. Goddard . . . . . . . . . . . .  746,816 
Drying apparatus, G. R. Gorham . . . . . . . . . .  746,822 
Drinking receptacle, Bourke & Wittekind 747,123 
Dumping f'levator, automatic, W. H. Hult-

gren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,071 
D�7(' and making same, acridin, C. L. Muller 746,981 
Dye and making samf:', orange to yellow 

brown sulfur, E. Culmann . . . . . . . . . . . .  746,926 
Dyeing card slivers, apparatus for, D. Mat-

tei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,863 
D.n�ing textile fiber blue, R. Bohn ........ 746,784 
Dypstuffs, printing sulfur, E. Botu·cart.. 747,295 
Earthy substances, apparatus for drying, 

C. W. Stanton . . . . . . . . . . . . . . . . . . . . . . . .  746,892' 
Electric heater, Kelley & l\1cElroy . . . . . . . . . .  747,185 
Elt'ctric motor, L. S. Pfouts . . . . . . . . . . . . . . 747,217 
Elf'ctric switch, automatic, W. S. Guthrie 746,695 
Eledric ,time switch, J. 1\1. Joy . . . . . . . . . .  746,708 
Electrical distribution system, J. H. Hall-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,697 
Engine stop, J. H. Cary . . . . . . . . . . . . . . . . . .  746,672 
Engines, commutation for causing the igni

tion of the changes in explOSion, W. 
G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,770 

PICKING OUT 
GOOD H IDES 
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SCH IEREN 
BELTING 

is not only made of the very 
finest hides, but is tanned in 
the best manner, and put to
gether right. The"e pOlnts all contribute to the match
less quality of Schieren Belt-
Welt L::th�r 

f
��Ok�J� 

"Dixie 

CHAS. A. :,iCHIEREN & CO. 
NEW YORK: 52 Ferry St. PI'ITSBURG: 243 Third Av. 
CHICAGO: 92 Franklin :::it. PHILADELPHIA: 228 N. Third St. 
BoSTON: 192 Lincoln St. DENVER: 1519 Sixteenth St. 

HAMBURG: Pickhuben 4. 

Veeder 
Counters 
to register red procating 
movements or revolu· 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 
Hartt'ord, Conn, 

Oyclometers Odometers, 
Tachometers. Oounters 
and li'!ne O astings. 

MANUFACTURERS 
shouid investigate the 

B. F. BARNES MACHINE TOOLS 
before placin� orders. The Tool here 
illustrated is (Jur 2O-incb Drill, and we 
have· many other sizes to make a very 
complete line. inc luding Multiule Spin
dle Drills. If int erested in the latest 
Tool� fol' reducing costs of prOd uction, 

let us tell you what we have. 
B. F. Barnes Cornpan;y 

Rockford, III. 

Fluid. pressure regulator, M. G. Reynolds . .  746,879 
Food chopper, J. C. Hall . . . . . . . . . . . . . . . . . .  746,696 
Foot warmer and rest, J. Y. Skeels . . . . . . . .  74U,75j 
Forceps, obstetrical, J. A. Clifton . . . . . . . .  746,791 
Formaldehyde generator, R. N. Dyer . . . . . .  746,935 
Fruit, apparatus for removing pulp from, H. 

H. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,720 
Fruits, device for covering bush, D. V. I Plants . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  747,218 

���ig:���.�ci��, 
���v;i . . ������: : : : : : : : '. " : : :: � !�:�:� 

Fumigator, formaldehyde, S. M. Morris .. .. 746,731 
Fumigator, formaldehyde, R. W. Johnson . .  747,184 
Furnace, O. A. Stranahan et al . . . . . . . . . . .  746,759 
Furnace, Yawger & ChurchilL . . . . . . . . . . . . .  746,908 
Furnace, J. D. Swindell . . . . . . . . . . . . . . . . . .  747,020 
Ji'urllace door for steam bOilers, etc., J. T. 

Lindahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,855 
Furnace grate, ji'. C. Armstead .. . . . . . . . . . . .  746,656 
Furnace straightener, collapsed, J. Todd . .  746,899 
Furnaces and convert�l's, extracting mois-

ture from air for blast, J. Gayley . . . .  746,814 
Furniture polish, A. Studd . . . . . . . . . . . . . . . .  746,760 
Furniture spring bottom, W. E. Whittemore 740,769 
Game, J. L. MacRae . . . . . . . . . . . . . . . . . . . . . .  747,199 
Game board, H. A. Roat, Jr . . . . . . . . . . . . . . . .  746,993 
Garment supporter, D. Basch . . . . . . . . . . . . . .  746 ... 660 
Garment supporter, .F. C. McDonald . . . • . •  746,983 
Gas burner, U. W. Rice . . . . . . . . . . . . . . . . . . . .  746,992 
Gas burner, automa tic, W. J. Dudley . . . . . .  747,244 
Gas consumer, T. V. Elliott . • . . . . . . . . . . . • . •  746,936 
Gas generator, N. Goodyear . • . . . . . . . . . . . . . .  746,818 
Gas generator, acetylene, A. H. Francfort 746,811 
Gas generator, acetylene, N. Goodyear 

746,819 to 746,821 
Gas generator, acetylene, Worthley & 

Heaton, reissue ........................ 12,184 
Gas generator feeding mechanism, acetylene, 

G. E. �'ranquist . ..................... 746,812 
Gas lighter or extinguisher, H. Sparks . . . .  747,014 
Gasolene motors, fuel regulator for, H. H. 

Hennegin ............................ . 
Gate, J. W. Barnhill ..................... . 
Gate, Kievit & Blaauboer ............... . 
Gate, P. A. McCarville ................... . 
Gear, friction, Sundh & Lindquis t .  ...... . 
Gear, reversing, C. Felsing, Jr ........... . 
Gearing, back, S. C. Davidson ......... . 
Gearing, variable speed transmission, T. B. 

Rennell ............................ . .  
Geraniol derivative, F. Hofmann ......... . 
Glass blowing tool, A. Dewerpe ......... . 
Glass, making fire polished sheet, H. G. 

Slingluff ............................ . 
Glass vessel, A. J. Bennett ............. . 
Glove, E. B. Hallock ..................... . 
Gold saving device, S. C. Szemanski. .... . 
Governor, C. L. .lI�unk ................... . 
Governor, coupling, W. D. Lindsay ......... . 
Graduate, C. H. Smith ................... . 
Grain drill and fertilizer distributer, R. A. 

746,833 
746,777 
746,846 
746,871 
747,016 
747,056 
746,68:l 

m:¥��J 
747,04U 

746 335 ' 
746:780 
747,169 
747,2ti� 
746,948 
746,715 
747,2J9 

It's So Convenient 
No cup needed. 
Just wet your face, rub on a little 

soap, work up a big, creamy lather 
with your brush and you'll shave 
with ease and pleasure. 

Nothing like it. 
Williams' Shaving Stick sold by all droggisi.8. 25c. 

The J. B. Williams Co., Glastonbury, Conn. 

� YOUR FUEL 
%: is now 
wasted up 
chimney� Our Write for 
Stove-pipe bookhtoa. 
radiatorinsnres your beatine 
fuel at � I!rice for 10 ' � hom ... 
years. ROCHESTER RADIATOR CO .. 

76 Furnace St., • Rochester, N. Y. 

Coffee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,676 
.. -.----- 'Grain shocker, C. E. Lovercheck . . . . . . . . . .  747,195 

WO OK S HOPS Grllinillg tool, M. J. Davis . . . . . . . . . . . . . . . .  746,684 "llow@r�ire'!ope � Graphite lubricator, flaked, A. D. Homard 746,837 
Grapple, F. M. Hamann . . . . . . . . . . . . . . . . . .  747,065 

of Wood and Metal Workers. with
out steam pOwer, equipped with 
BARNES' FOOT POWER 
MACHINERY _ 
allow lower bids on" jobs, and g-ive 
greater profit on tbe,work. MachInes 
sent on trial if desired� Catalog Free. 

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

1999 Rusy- ROCKFORD, lLL. 

Presses 
Sub=Press 

Five sizes. S';"b.Presses and 
Tools to o]·der. 

rr Serul tor Oatalogue. 

BLAKE & JOHNSON, 
P. O. Box 7, WATERBURY, CONN. 

��-----

THE BUICK 4-CYCLE 
ENGINE 

Grease extracting apparatus, S. L. Wolff . .  747,108 
Grillp, extensible, C. W. Smith . . . . . . . . . . . .  747,095 
Grinding disk, D. J. Murnane . . . . . . . . . . . . . .  747,208 
Gripper mechanism, G. E. Pancoast . . . . . . . .  7'17.213 � 
GUll shield mount, Meigs & Hammar . . . . . . 746,725 
Gun stock and cartridge magazine, A. D. 

Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,859 
Hanger, H. Barry . . . . . . . . . . . . . . . . . . . . . . . . .  747,119 
Harness breast link, double, D. J. Cum-

MOST POWERFULL WIRE ROPE MADE 
BRODERICK&BASCOM R.OPE Co. 

ST.LOUIS,MO. 
mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,680 

Harvester and husker, corn, O. O. Gilbertson 746,952 
Harvester, corn, W. E. Pelton . . . . . . . . . . . .  746,738 -----:cIT'S A HOUSEHOLD NECESSITY 
Harvester, corn, H. C. Streitwieser . . . . . .  747,263 
Harvesting attachment, mowing machine 

corn, C. F. Blackburn . . . . . . . . . . . . . . . .  747,122 
The bealth of t be family depends 
upon the purity of the drinking 
:1��Ii:a't�SlbY �l� ���re 

a
��e

e
��

i
:: Harvesting machine, vine, J. Brakeley . . . .  747,314 

Hay press, F. R. Greene .................. 746,825 
Hay press, J. Ross . . . . . . . . . ... . . . . . . . . . . . .  747,230 BERKEFELD FILTER 
Hay rake, T. K. Barley . . . . . . . . . . . . . . . . . .  746,658 
Head gear or hat, protecting, A. Mieroslaw-

ski . . . . . .. . . . .. .. .. . .. . . . .. .. . . . .. . ... 746,976 

the water passin� throu-'!h I nfusorial 
Earth WhICh retaina an�erm8 and every 
atom of solid matter. (jIrcul�rs free. 

Heater, S. T. Axtell . . . . . . . . . . . . . . . . . . . .  747,312 
Heating and cooking device, L. L. Smith . . 747,011 

BERKEFELD FILTER CO., 
Heddle machine, W. H. Gibbs . . . . . . . . . . . . 746,951 

4 Cedar Street, New York. 
Hinge, box, D. L. Hill . . . . .... .. ... .. . . . . . 747,175 $1 YEARLY FOR Hing� . for metal windows, pivot, J. A. rt has been found that it costs a 

. I\..nlsel� . . . . . . . . . . . . . .  : ...... .. ....... 747,189 trifle less than ItJ per year to keep HInge, spr.lng, H. Tscherlung . . . .  747,274 to 747,276 our Jloito.tJnar Ellables in 
Hoe, weedIng, E. B. Morgan . . . . . . . . . . . . . .  747,206 j repair. That sl',�ukSwell for 
Hoisting and conveying apparatus, C. J. i their superior make and 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,113 durability, doesn't it 
Hopper, J. D. Swindell . . . . . . . . . . . . . . . . . . .  747,018 ��l�}��a:

s :r
o 

Horn for campaign marching clubs, J. Lei- engine made pold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,078 qu a rries, 
Horseshoe nail finishing machine, automatic, Mueh c heap e r  

L. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,766 steam. Both friction and 
Hors

cl!���er
na���, ��m��n��f��st�A::��� . .  ��� 747,159 ��b��hG�:�

t
(1:2o�i:e· 

Horseshoeing stock, M. M. May ............ 746,974 EASTERN OFFICE, 

REPAIRS. 

Hose coupling, H. E. Smith . . . . . . . . . . . . . .  747,008 �.-------�---�-. 
Hose coupling, �'. Schuette et al. ......... 747,242 ............................. . 
Hose supporter, A. H. Cohn . . . . . . . . . . . . . .  746,677 .. U ·versal SCRAPfR. 
Hot air engine or power generator, F. Bur- ., 01 • 

ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,316 4> • 
Hot water apparatus, W. Voelpel et al.. 747,281 • 75 cents buys. 
House and running trap, H. Sieben . . . . . . . .  747,005 • the best :5craper. \1aSjless l:arts than any other 4- ,Hub attachment, L. Neal . . . . . . . . . . . . . . . .  747,082 • ever made. Try it • eyc e en�!ll!e maqe. lIas been on � Hulling machine, F. N. Root. ............. 746,881 A on floors or meat �he market .for SIX years. and has I Hurl cutting machine, J. Peery . . . . . . . . . .  746,877 "" blOCks. " 

gIve!! abe-o�ute satis- Hydrocarbon burner, W. R. Smith . . . . . . . .  746,890 • Send for free catalog No. 17 B. • 
f:Jt���. 

S��i����X��� Igniter for explosive motors, catalytiC, T. : THE L. S. STARRETT CO. : 
ease in starting-any B. Jeffrey . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. 747,182 • A th I M 
person with ordinary Incubator, H. C. Donohoe . . . . . . . . . . . . . . . . .  746,799 0, ass. • 

intellige nce can run Index, L. Klopsch . . . . . . . . . . . . . . . . . . . . . . . . .  746,847 .......................... .. 
it. Has given such Indoxyl and derivatives thereof, making, 
good satisfact ion Knietsch & Holt . . . . . . . . . . . . . . . . . . . . . .  746,965 
tbat we have been Injector, Simpson & Speicher . . . . . . . . . . . . . .  747,006 
compelJed to iucrease Instrument case, C. A. Schmitz . . . . . . . . . .  746,999 
o.u l' f a c t,o r y  tbree Insulator, T. Carter . . . . . . . . . . . . . . . . . . . . . .  746,671 � 1 m e s. Guaranteed Internal combustion enginf:', N. Crane . . . . . .  746,925 In .every r,es pect. Iridescent scales, producing, A. Zand . . . . . .  746,909 ;;;r�t

e
e for tree cata- Jockey's grip or handhold, G. W. Covington 747,145 g • Kettles from stoves, etc., device for lift-

THE BUICK MOTO R  ing, J. T. Fitzpatrick . . . . . . . . . . . . . . . .  746,809 
COMPANY Kiln, R. W. Stewart. . . . . . . . . . . . . . . . . . . .  746,757 

Detroit, Mich., U. S.A. ���i��nllO�k��hi���.:, !��t��e
L·

f�ur��ti�g: 747,154 

Make YOUR OWN GAS 
Better. brighter, purer. whiter by far than ordinary illuminatin£ gas is tbat 
produced from carbide and water by 
tbe 

Tucker & Jones . . . . . . . . . . . . . . . . . . . . . . . .  746,901 
Ladder and bench, combined step, C. P. 

Mohr ................................ . 
Lamp attachment, L. H. Griffith ......... . 
Lantern rest, wagon pole, I. P. Grantham .. 
Lap robe and storm apron, combined, S. D. 

746,978 
747,063 
746,830 
746,956 

"The Sharer" 
A new foot power tbat can be applied 
£0 all light machinery. A kick .tarts 
the macbine and an occasional kick 
keeps it gOing. Sendtor our Booklet. 

SLOTKIN & PRAGLlN, 

Envelop machines, paper bag machines, etc., 

,. CART R" ACETY E GAS adjustable folding flap for, A. Tellschow 746,898 E LEN 
Envelop or paper fastener, S. D. Ruth . . . . . .  747,087 GENERATOR I 

Lamp, electric arc, T. Hamllton Adams ... . 

& E. M. Reid ....................... . 
Last, hinged, M. F. Gleeson ............. . 
Lathe, automatic, A. L. Brown ......... . 

746,743 
747,162 
747,043 
747,188 
746,803 
746,990 
747,317 

Telescopes Envelops or. the likt', machine for making, A. 
Tellschow ................... , . .  , . . . . .  747.021 

Envelops, paper bags, or tht· like, machine 
for manufacturing, C. R. Bergmann . . 746,!l17 

Explosive engine, W., C., & s. HilllJal'd . . . .  746,701 
Explosive engine, H. .T. Hurd . . . . . . . . . . . .  746,840 
Explosive liquids, spont for vessels contain-

ing, G. Lichtenberg ................. . 
Eyeglass holdf'r, ),1 . . \. Jordan ........... . 
E�Tpglassf's, F. Kreutpl' ................... . 
Eyeglasses, J. R. Clayton ............... . 
EYf'glasses, G. A. Stilps .................. . 
Fabric milling machinE', J. D. Asquith ... . 
Farm gatf', G. R. Clal'kf' ............... . 
Fastener for posters, etc., \Y. D. Smith ... . 
Fastening, G. W. Lee ................... . 
Fastf'ning device, E. Carndnff ............. . 
Fat and making same, edible, N. N. Cron-

holm ................................ . 
Faucpt, J. Totham ....................... . 
FalH·('t or cock, A. R. Pritphanl ....... . 
II'PM wat('r purifier, E. P. Caldwell ....... . 
Fence, T. B. Berry ..................... . 
Fence joining device, S. M. Drake . • . • • . • •  

746.85� 
746,RH 
746,711 
747,141 
747,262 
746.912 
747.HO 
747.25a 
747.192 
746,670 

747.a01 
746.762 
746.740 
7·,n,n21 
746,781 
747,051 

Eliminates all waste. dang-er, dirt and 
trouble. Simple to operate. Gives 
highest candle-power gas at least cost. 
NIAGARA FALLS ACETYlENE GAS 
GENERATOR CO., Niagara Falls, N. Y .  

Leaf holding devif'e, F .  C .  IGee ......... . 
Lf'af turner, C. A. Evans ............... . 
Leak stopper, J. Philp .................. . 
Lift, R. F. Carey ......................... . 
Lighting, hf'ating, and cooking apparatus, 

combined, L. L. Smith . . . . . . . . . . . . . . . .  747,010 
Link, lap, R. M. Wakefield . . . . . . . . . . . . . . . .  747,103 

THE MIETZ & WEISS KE"'O":'ENE Lock. H. R. Antcliff . . . . . . . . . . . . . . . . . . . .  ,'. 746,774 
S' fr � 0 I Lo('omohves, etc., tendf'r for, C. Vandf>rbllt 747,280 lze; 

to�OH. P. and GAS ENGINE Log ('a; or road wagon attachment, T. D. 
burns �}:nO�EXE cht'aper and To� . : . .. .. .. .. . . .. . .. : .. . . . .. . .... . .. 747,022 
saf ... r than gasolme. Automatic, ; Loom hohbl11 tuk(' up" Mf'1'l'lam. & Sawyer . .  747,307 
simple, reliabk No eledrh� hat-' Loom If't off mechulHsm, Tomllnson & Mul-
tervor flame .used. Perfet't regula- dmrn(':\' .. . . . . .  , . . . ... ... . ... . . . . .  , .... 747,273 
tion. Belted or directly eoupled to Loom If't off mf'chunism, J. V. Cunniff . . . .  747,302 
dynmao for electr�t' lightin�. charg-- Loom If''t off motion, C. Huber et al . ..... 747,179 �il ;';:�;r

b��;
l
����PJl1g and Loom selvage motion, J. T. Meats . . . . . . . .  747,201 

A :MIETZ Loom shuttle, H. Cqt� . . . . . . . . . . . . . . . . . . . .  747,300 
12fl_t�.:: M�'IT' ST., �NK'; YORK. I.oom warp f"vening mechanism, E. S. Wood 747,310 

ADOPTED RY Loom warp stop motion, G. B. Ambler . . . .  747,311 
IT. S. GOVER:SM}<:NT. Looms, (�lf"ctric feelf'1' for weft replenishing, 1 .. IIJtht"�t AWU1�d� lhre�t (;oupled Cowf'll & White . . . . . . . . . . . . . . . . . . . . . .  747,14() 

��ida���tarPa�A;��i�;�l�: Lubricating device, J. Oldendorph . . . . . . . . . .  746,874 
position, 1901. Gold Medal. Charleston, S. C., ExpoSition, 190�. Lubricator, Schurman & Whited . . . . . . . . . .  746,883 

© 1903 SCIENTIFIC AMERICAN, INC 

W e  supply equatorially mounted 
Astronomical Telescopes 

for amateur purposes. Our 
OBJECTIVES 

��-��� .......... --

A Handy Book 
To Ha.ve 
Montgomery & Co.'s Tool Catalogue 

It is illustrated tbroughout and de
scribes ami prices Tools. 704 pages. 6�K 4� ins. ']1he 1atest edition, with dis� 
COllnt sheet hy mail for 25 cents. 

llONTGOMERY & CO., lOa Fulton St., New York fJlty. 
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G).,.-.u......o Tonneau 
-,.\\Nt\.- Touring Car 
The strongest andmost powerful ear of Ita 

weight ; nothing eanal to it, either in power 
orl�p����r�z kOJ\ ���r:r�

b
8��t$;e�a�tual 

��f�
e 
E�a�i

r
h�:�r;�� ;tJb���

r
�Yfr;;i��'r�·t\: 

and bra88 horn, 
$ 1 ,. 2 00 AT THE FACTORY 

Model ·· L "  exactly like model u K," but 
�f!� :l�f���,d�: f���r:ra!:: ���a!�� 
�ide basaets. 

$ 1  .350 AT THE FACTORY 
All Rambler Cars are controlled by one" 

lever : have full elliptic springs; two power
ful brakes. one O� transmission. the other 
on each rearwbeet. Models "J," u K "  and 
uL" bave thirty-inch wheels and large tires; 
eighty-four-inch wheel base ; two-cylinder 
0f}f0Poed enlline; all models have PQsitive 
:re

:!�t:
t
��nK

o
�e,rlce i French style bonnet; 

Shall we send you complete illustrated catalolZue ex
plaining each special point of Rambler superiority � 
TROIA!; B. JEFFERY & COMPANY 

Keno8ha, WlliJcon�ln 
Chicago Branch, 304 ""abash Avenne 

BostonBrancb.� 14.i Colu.Jl!:Ju:3 Avenue 

If you want 

Lumber and preserving same, undressed, G. 
C. Cowles . . . . . . . . . . . . . .  ' . .  ' . . . . . . . . . . . .  746,678 

Machine tools, device for intermittently rO-
tating tables of, F. Kommlck . . . . . . . . .  . 

Magneto generator, G. E. Wheeler . . . . . . . . .  . 
�1alt kiln dumping fioor, H. W. Colby . . . . .  . 
Malt, means for mixing cereal with, A. 

C. Bourdeau . . . . . . . . . . . . . . . . . . . . . . . .  . 
Malted flakes, making, A. C. BourP.eau . . .  . 
.. \laltosl', prouucmg, L. B. Duryea . . . . . . .  . 
Mandrel press, J. A. Hess . . . • . . . . . . . . . . . .  
Matting, E. P. Mahler . . . . . . . . . . . . . . . . . . .  . 
Mattress, wire, 1.1. R. Mangan . . . . .. . . . . . .  . 
Measuring device, cloth, M. McKe Hal' . . . . .  . 

746,849 
746,904 
747,143 

746,664 
746,663 
746,933 
747, 174 
746,722 
746,857 
746,�84 

Measuring instrument, last or foot, C. B. 
Hatfield . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . .  746,958 

Measuring or other devices, producing appro-
priate phase relationship in alternating I current, R. Arno . . . . . . . . . . . . . . . . . . . . . . 746,775 

Meat tenderer, F. Seltz . . . . . .  : . . . . . . . . . . . . .  747,::mU 

���!1a���lcl���
al

iIn�j,ln�, �Idii: ' !Vi���i�g : :  m:��� I 
�1etal coiling macblne, H. J. Mltcbell . . . . . . 747,203 1' 
�\1etal compounds, converting, J. \V. Mac-

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,721 
Metal refining apparatus, A. Schwarz . . . .  746,748 

�:�:l s:����ng
d�

a
����e

in�ki:i ��:f:,��el�� 746,716 1 
Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,843 j 

Metals from matte or ore, separating, P. 
Danckwardt , . . . . . . . • . . . . . . . . . . . . . . . . . .  

Metallic tie, P. Reeser . . . . . . . . . . . . . . . . . . .  . 
Micrometer gage, A. RieffE'I . . . . . . . . . . . . .  . 
Mining dredge, placer, A. W. Robinson . . .  . 
Mining macblne, S. N. Migbell . . . . . . . . . .  . 
Mold, H. Heincke . . . . . . . . . . . . . . . . . . . . . . .  . 
l101d, I. Marchiony . . . . . . . . . . . . . . . . . . . . . . .  . 
Mold making apparatus, W. S. Wood . . . . .  . 

; Monkey wrench, S. E. Landis . . . . . . . . . . .  . 
Motor wheel for bicycles, etc., I{rauss & 

746,797 
746,742 
147,22 .. 
747,086 
746,727 
746,960 
746,971 
747,289 
746,712 

Berrenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,190 
Motors, governing mechanism for fluid actu-

ated, H. Holzwarth . . . . . . . . . . . . . . . . .  . 
Mowing macblne, R. DlllIngbam . . . . . . . . . . .  . 
Music leaf turner, L. Poulin . . . . . . . . . . . . . .  . 

' Musical instrument, J. C. Deagan . . 747,340, 
Nail, spike, or other driven hold fast, C. 

Hass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Necktie fastener, C. Wood . . . . . . . . . . . . . .  . 
Nut lock, A. Elsenrath . . . . . . . . . . . . . . . . . . .  . 
Nut lock, rail joint, C. B. Rush . . . . . . . . . . .  . 
on, etc., device for containing and ejecting, 

J. A. Dunn . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oil gage, G. C. Bartow . . . . . . . . . . . . . . . . . . .  . 
Ore concentrator, dry, H. M. Sutton, et al . 
Ore separating and cleaning apparatus, F. 

746,836 
746,687 
746,991 
747,341 

747,171 
747,028 
746,937 
747,233 

747, 153 
747,032 
747,265 

E. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,214 
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f
.' . . .  �: 746,928 

your I'eqUirements. We budd Organ, Hagey & Arno . . ; . . . . . . . . . . . . . . . . . .  746,829 
twenty sizes of stationary en· Oven feeding means, A. C. Bourdeau . . . . . . . 746,665 
i:nes, 2� to }GO norse power. Package filling means, A. C. Bourdeau . . . . . . 746,666 

f�b:r���:li� w::r
v
�o�g:; 

PackiI�tn 
fr

.
a
.�

i�� . .  
v
.
e
.
s
.s:��, . .  ����� . . 

f
��: . �: . . �: 747, 167 rcf:�Ti:ig�E�:�� mention ' Packing, piston rod metallic, W. Foden . . . .  746,810 . P�?lock, E. T. Fraim . . . . . . . . . . . . . . . . . . . . . .  746,945 

LAZIER GAS ENOINE C O. 
Pamting apparatus, wheel, W. B. Long . . 746,717 
Paper calendaring machine dampening de-

Buffalo, N. Y., U. 5. A. 
� vice, W. G. Andrus . . . . . . . . . . . . . . . . . . . .  746,655 

University Shoe 
(Tradf'-Mark) -��-,'. 

Heaviest oily grain 
leathet-tancolored. Wa
t ert igh t can.truction. 
Comfortable aDd nearJv 
Indestructible. Send for 
l>amphlet. 

J. }'. TWADDELL 
UllO-1212 Market Street 

Philadelphia 

Paper, machine for making and cutting 
double-faced corrugated, J. r.l'. Fb'l'es . . 746,807 

Paper fubes, manufacturing, G. H. Sach-
senroder . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  747,332 

Peanut stemmer, C. W. Lasiter . . . . . . . . . . . . 746,714 
Pen rack, R. H. Hazeltine . • . . . . . . . . . . . . . . .  747,066 
Pencil case, B. F. Stuart . . . . . . . . . . . . . . . . . .  746,897 
Pbot

F�
ra

it��a�Jm 
. .  
d
.
e
.��IJ��� . . ��:��'����' . .  �: 746,756 

Ph
o�[h��?l�r .������� . . j .�.

a
.
c
.
h
.
i
�.
e
: . . .  �' . . . �� 747,241 

Piano action, F . .T. Granzow . . . . . . . . . . . . . . .  746,823 
Pianoforte action, W. A. Eartby . . . . . . . . . . 747,3H! 
Piano key bottom, P. Dull'y . . . . . . . . . . . . . . . .  746,932 
Pipe clearing apparatus, P. ,Scbalt . . . . . . . . . 747,08� 
Pipe core forming apparatus, Bell & Sweit-

zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,779 

H.eep Your House Warm Pi
P
e
jO���;I*� ��a�:rIU�: . . c.o.��:�:�. �.�I�:���� 

thlswinterarui save coal by Otting • Pipe joint, J. P. Gilbert . . . . . . . . . . . . . . . . . .  . 
747,152 
747,061 
746,828 
741,013 
746,705 
747,054 
747,194 

your dood'and windows with Pipes, etc., joint for wat�r, C. Guyer . . . . .  . 

FORD'S A IR-TIOU,. W EATH ER STRI P Pipe wrencb, A. W: Snyder . . . . . . . . . . . . . . .  . 
vn'l _ Pipe wrench� or clamp, C. N.  Hutchins . . .  . 

A perfect protection from cold, draught and du!'t. Pitman connection, D. W. Fagalde . . . . . . . .  . 
It is inexpensive. made entirely of WOOd, and absolute. Planter, corn, K. K. Lerol, Jr . • . . . . . . . . . .  

ly tb� best strip on the mRrket. Plastic material, machine for shaping and 
Send for illustrated booklet (Free). pressing, W. Owen . . . . . . . . . . . . . . . . . . .  . 747,328 

746,771 
746,826 
747,112 
747, 129 
746,875 
747,124 
747,003 
747,044 
746,794 

te�';s 'r�':io:-'i::!��n each locality and olfer very liberal Plastic sblngle mold, Ackles & Koontz . . . . .  . 
Plow, N. A. Griffin . . . . . . . . . . . . . . . . . . . . . .  . . 

CHARLES I. FORD, 225 Senior Bldg., Holyoke, Mass. Plow, B.  Allen, Jr . • . . . . . . . . . . • . . . . • . . . . . . .  
Plow, d. Buchanan . . . . . . . . . . .  : . . . . . . . . . . .  . 

Your Telephone 
DOESN'T RING LOUD ENOUGH 1 

TH E Placed on front of 'phone rings 
G 0 

a battery bell of an� size, 10co:t-- �.1��� f��
s
���e:i

. 
oO

A
�' until 

ORO P nets. Pamphlet " D n free on •• �.�' . ... _ 
�e:: if:.ra�. for 

PA ____ -.. l_ 

2 and 4 CYCLE 
are no experiment, as. they 
are in successful operation 
In all parts of the world. 

Launcbes in stock, 
Sena jor Oatalogue. 

PALMER BRO!'!., 
Cos Cob. Conn. 

Plow and drill, lister, F. Otte . . . . . . . . . . . . .  . 
Pneumatic elevator, C. Bradford . . . . . . . . . .  . 
Polishing compound, G. Sham beck . . . . . . . . .  . 
Portable elevator, J. G. Brown . . . . . . . . . . . .  . 
Poster, L. , Coulet, et al . . . . . . . . . . . . . . . . . . .  . 
Potassium chlorid from fuci and algae, ex-

tracting, D. M. Balcb . . . . . . . . . . . . . . . . . . 747,291 
Poultry bouse, G. C. Scott . . . . . . . . . . . . . . . . 747,243 
Power transmission mechanism, J. A. 

Scbaefer . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  747,236' 
Pressure regulator, 1. H. Spencer . . . . . . . . . .  746,755 
Printing and duplicating apparatus, A. D. 
Prin���a:e:DP���t��: ·l�it;�· ���t��iler' f�� 'eie'c: 

747,074 

trlc blue, S. B. Wblnery . . . . . . . . . . . . . .  747,338 
Printing apparatus, stenCil, D. Gestetner . .  747,950 
Printing device, combined hand and auto-

matic roll, C. P. King . . . . . . .  ; . . . . . .  _ . .  747,325 
Printing macblne, Smltb & Harn . . . . . . . . . . .  747,009 
Printing machine, automatic color, O. Hal-

lensleben . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,168 
Printing macblne, pattern. C. L. Burdick . . . 746,786 
Printing machine, stencil, A. B. Dick, 

746,930, 746,931 
Printing roll. Smitb & Harn . . . . . . . . . . . . . .  747,096 
Printing yarns or threads for woven carpet 

fabriCS, W. B. I,pefer . . . . . ' . . . . . . . . . . . . .  747.306 
Pruning implement, J. C. Kearns . . . . . . . . . . 746,964 
Pulp macblne suction device, J. L. Youngs . 147,029 
Pump attachment, deep well, G. C. Rich-

ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,223 
Pump, duplex steam, F. Weise . . . . . . . . . . . . 747,024 
Pumps, computing attachment for dispens-

Ing, A. A. Bowser . . . . . . . . . . . . . . . . . . . . . 747,296 
Radiator, J. J. Spear . . . . . . . . . . . . . . . . . . . . . . 747,254 
Rail joint, R. C. Bott. . . . . . . . . . . .  __ . . . . . . . .  747,037 
Rail .iolnt, 'W. Larkin . . . . . . . . . . . . . . . . . . . . . 747,076 
Rail joint, N. A. Aim . . . . . . . . . . . . . . . . . . . . . 747,115 
Rail joint, J. A. Bridge . . . . . . . . . . . . . . . . . . . . 747,125 
Railway, J. Dew . . . . . . . . . . . . . . . . . . . . . . . . . .  747,342 
Railway:, electriC, M. Hoopes . . . . . • . . . . . . . .  747,177 
Railway rail fastener, C. G. Chamberlain . . . 747,136 
Railway Signal, H. M. Cogan . . . . . • . . . . . . . .  747,142 
Railway Signal selector, L. A. de Berard . 746,661 
Railway A'p'naling system, electric. Mills & Piddington . . . . . . . . . . . . . .•. • .  746,977, 747,326 
Railway switch, D. Miller . . . . . . . . . . . . . . . . .  747,202. New York Office, l36 Liberty St. 

,��------------ Railway system, electriC, S. Udstad . . . . . . . .  747,277 
Railway systems, current collecting device 

for electriC, Sbobe & Embley . . . . . . . . . . . 746,751 
Railway tie and antispreading device, F. 

D. Bllne . . . . . . . . . . . . . • . . . • . . . . . . . . . . . .  746,918 
Railway tiP and rail brace, combined, G. 

M. WIlliams . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railwl,J-Y tie, metal, R K. J. Manger . . . . .  . 
Railway ties, apparatus for bandllng, C. P. 

Olson, et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,737 
Razor guard, safety, C. H. Hill, Jr . . . . . . . .  747,069 
Rf'amf'f, J. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . 747,330 
ReceptaclE' for apparel, etc., W. Wittig-

scblager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,287 
Rpfrigerating machines, air or gas pump 

for, F. N. Mackay . . . . . . . . . . . . . . . . . . . . 746,856 

��g(�:�:���� rJ':s�.
m

Pe�otk . ?0.1���� : : : : : :  m;m 
Rein roll, W. J. Scott . . . . . . . . . . . . . . . . . . . . . .  747,000 
Rendering tank, Edson & Silliman . . . . . . . . 747,303 
Riveter supporting device, shell, J. W. 

Tierney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,272 
Rock drills� front cylinder head' for, .T. S. 

Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 747,015 

���¥:g
a:dll

w
f
a'W� ��bl

��d�'ln��, 
S�i';:s't�;'�ti�� 746,886 

of, J. W. Beaumont . . . . . . . . . . . . . . . . . .  747,120 
Rotary cutter, C. T. Headley . . . . . • . . . . . . . .  746,959 
Rotary engine, A. C Willis . .  ; . . . . . . . . . . . . .  747,026 
Rotary engine, H. C. Essington . . . . . . . . . . . . 747.�19 
Rotary explosive engine, A. McCahon . . . . . .  746,870 
Rnbl--,pr. m8nufacturiT1� f\ substRnce rpSf'm-

bllng India, D. H. Dupont-Franklin . . . .  746,689 
Rubber, BubBtance reselllbling India, D. H. 

Dupont-Franklin • • • • • • • • • • • • • • • • • • • • • •  746.688 

A ny of tbese bennti. 
:::� n.f: n '!.i

n
nJ' ��; 

Pearls, In solid jZold. 
band-made mount inJZ s  
will b e  sent direct from 
our factorr on recei pt of 
price, or C. O. D" subject 
LO inspection. urder by 
number. "\\'e send goods 
prepaid and guarantee 
safedelivery. Your money 
back wit bout a question 
if you are not wholly 
pleased. Our diamnnds 
= :e ��lirig�1 qU:i:�: 
higb-grade gOOaS and 
list every thing at 
wholesale prices. Our 
beautifulIllustrated Cata· 
logue shows thousands of pbotullraphs of the 
newest and finest good8. IT'S IfltEE-send for it 
to-da:\: and save one-ha lf on your Holiday 
shopping. We are the largest concern in the business and one 
of the oldest-Established 1840. We refer to the Commen'llLl 
National Bank of Chicago. Capital, $2,000,000.00. 
S. T. ALTEMUS &; Co., Diamond Merchants, Gold &; Silversmiths 
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MANUFACTURERS 
Contemplating establ ishing plants 

In the West should take advantage 

of a location on 

Chicago & North-Western Ry. 
which reaches the famous 

WAT E R  POWE RS, 
COAL FI E LDS, 
I RO N  ORE R A N G ES, 

HARD . A N D  SOFT 
LU M B E R  D I STR ICTS 

of the West and Northwest, and 
affords the best means, of transpor. 

tation to the markets of the world. 

FOR FURTHER'PARTICULARS ApPLY TO 
MARVIN HUGHITT, Jr., E. D.  BRIGHAM, 

Freight Trajfio Mgr., Gen'l Freight Agent, 
CHICAGO. 

"olt ���eters 
Pocket size, but large enough for accuracy 
and practical use. Various ranges for test-
��:r

a
�\���1B�:t"c

tri"1I�g,\T����£:,�� �a 
Ammete£s for Iileneral measurements. 

arSenator Olrcular. 

L. M. PIGNOLET. 
80 Cortlandt Street, 

The "Best" 
The World's Best Light 
Sold in every civilized coun
tryon earth. Costs less than 
�osene. gives six times 
more light than electricity. 

APOre \\bite Steady Light 
Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indo� 
and outdoor use, 

Agents wanted, 
Excl�ive t!!,rritory... libera:t 
cbttunissions. Catalog free. 
T"E BEST UOHT 00. 

Qwnera of OrlgiBal htents. 
81 Eo 51b Sl.IiANTON. 0Il10. 

Good Works 
are the basis of a good watch, such 
as we make, and these must be 
protected by well-fitting and 

Honest Ca.ses 

'{JICCUIlATll·ro·1llE·SECOND" f)a.e6et;;e" 
31aJIIP IYatcnes 

all bear copyrighted names engraved in the 
movements to distinguish them. 

'Send for our free booklet, 
H The Care of a Watck • 

It will give you valuable information and 
you can,learn how to ask for just the size and 
quality' of movement that will suit you. 

WE MAKE COMPLETE WATCHES 
and we are the only makers in the world of 
high-grade watches that do so. 
DuelJer.Hampden Watch Works, 

56 South St., Canton, Ohio. 

Remington 
Typewriters 

look durable 
and are as 
durable as 
they look. 

WE LL :������: 
Over 70 Sizes and styles, for drilling either deep or 

Shallow weUs in any kina of soil or rock, Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and dUrable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Itbaca, N. Y. 

A CHRISTMAS SUGGESTION 

75c·'1.ublTIfPress-Button Kn ife 
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nails. Has two blades hand-forged from Wardlow's 
best English steel and is in everyr�spect as good a knife 
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n
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ois case, t>el'urely tuailed to any address. Ask for book� 
let J for description and price of other styles. 

NOVELTY KNIFE CO. 
426 E. 52d St., New York City 

. NGINEERING TA" HT MAIL 
All branches of C Ivil, Electrical an d  Mechanical Engineer
Ing; Drafting, Architecture, Mining, Metallurgy, etc:. Not 
only tri'd� courses, but tborough preparation for all branches 
of engtneering work, such as is given in the best, technical 
sc�ools. Instructors are all college graduates. Life scholar-�===� ShIPS on easy payments. Spare time study alone requited 
E.tablisbed, r893. A university on the correspondence plan : 
usual collegIate degrees conferred. Write to-day for illustrated 
booklet containing extracts from letters of students and gradu. ates. See below what tbey say. 

DOUBLED HIS SALARY 

G. W. HERKART. 

From Arthur A. 4ust, Johnstown, Pa.-�'Your Course I. doing a great deal for me. The theory obtained 
from you, together WIth the practical experIence gained, have enabled me to dOuble my salary." 

for 
=b�j. �irfi=d :&i������'r���gg-;�IU ��

v
:tnf:

.
�ent employed as resident engineer. J must thank you 

If IFrom
Iin

Gd' tWim' RIerkart,
111 tak

East Orange, Nh· Y.-" I am so well pleased with your treatment and Instruction tIuIti can e w e a course in tgber mathematics also." 

NATIONAL CORRESPONDENCE INSTITVTE 
66.73 Second National Bank Building W ashington, D. C. 

© 1903 SCIENTIFIC AMERICAN, INC 
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Next Door 
to the Sun 

Ruling machIne pen clamp, R. T. Brooks . . 747,127 
Running gear, A. Groff . . . . ... . . . . .. . . . . . . . . .  746,694 

Sanding device, L. A. Gardner . • . • . . . • • . . • •  746,691 
Sash fastener, Vance & Knapp . . . . . . . . . . . .  746,764 
Saw, E. B. Dennison . . . . . . . . . . . . . . . . . . . . . .  746,686 

Choice Hol iday Books 
Sawmill bridging levers, actuating device >l' >l' >l'  

The timekeeping quali
ties of the Elgin Watch 
are perfect-next door 
to the sun. 

Saw 
fO!ba�pe,;}ng 

GI�!:r fillge�; ' 'Mc'c�';i�y " & 747,H)1 

Renie . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . .  746,982 
Saw swage, B. R. Smith • • • • . • • • • • • • . • . . . •  747,094 
Sawing machine gage board attaChment, J. 

T. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,n2 
Scale, A. W. Stanley . . . . . . . . . . . . . . . . . . . . 747,098 
Scale, calculating, R. C. Smith . . . . . . 746,888, 746,�b9 

Home Mechanics 
for Amateurs 

Elgin 
is the 

�:!..... __ --.!;!4==¥=!.Jt.--1,<'---!..J--:!:f=::I--_W atch Word 
the world around, for 
accuracy and durability. 

Every Elgin Watch has the word ELGIN engraved on the works. 
by every jeweler in the land. Guaranteed by the world's 

watch works. Send for illustrated art booklet-free. 

Scenery, theatrical, L. J. Carter . . . . . . . . . . . .  747,045 
Screw clamp, M. Ta;ylor . . . . . . . . . . . . . . . . . . . .  747,270 
Seal, bottle, E. D. /schmitt . . . . . . . . . . . . . . .  747,240 
Sealing device, bottle or jar, E. D. Schmitt. 747,333 
Seeding, machine for preparing soil for, 

T. Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,653 
Seeds, eliminating solvents from, M. Swen· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,267 
Separator. See Cream separator. 
Separator sieve and riddle, W. N. Rumely. 747,231 
Sewing machine, blindstitch, J .. G. Lewis . . •  746,853 
Sewing machine, button, J. W. Darley, Jr. 747,048 
Sewing machine folding seat, J. Van Blar-

cum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,763 
Sewing machine guide, sole, G. and W. Reil 747,225 
Sewing machine presser foot holder, J. M. 

Grelst . . . . . . . . . . . . . . . . . . . . . .  7.47,163 to 747,165 
Sewing machine rutHing attachment, Stairs & Petrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,257 
Sewing machine shuttle operating means, 

M. Pietsch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,084 

This book has acbieved an unparalleled snccessin one 
week, and a Special Edi
tion of 4,000 copies has been 
ordered. It Is oy far tbe 
largest and best book on 
the subject ever offered at 
such a low price. It tens 
how to make things the 
���:!J-ei����e�

l
Y �� ��fl 

prove of value to you
much more than you real
ize. Do thmg,. with your' 
bands. Send for a circular 
J2;iving contents-the circu· 
lars costs only n cent-the 
book $1.50 postpaid. If the 
book cou1.l meet you face 
to face yon would be tbe 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

Elgin National Watch Compan;r, Elgin, Illinois. 
Sewing machine, wax thread, J. N. Whipple 747,284 
Shears for structural shape bars, J. F. 3�0 Pa.ges 326 Illustratious Price $1.aO 

Doolittle . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,800 
Sheet folding device, J. V. Rleffel. . . . . . . • . •  747,085 
Sheet metal can, D. Ghlrardelli. . . . . . . . . . . . 746,815 
Shelf or case, book, H. J. Gill . . . . . . . . . . .  747,062 

REVISED aud ENI,AR GED EDITI ON 

The Scientific American 
$ 1 00. to $300. MONTHLY. 

Menand women. Salesmen. Managers and General 
Agents. Delightfnl bnsines8 year ronnd. Hnstlers 

g!'tting ricb. Writetodayfor braud .. new 
plo.n and Special Offer this montb . 
100 per cent profits. No risk. Goods 
well advertised. National repntation. FuUy 
guaranteed. Cnstomers delighted. We're an 
old firm, capital 1100.000.00. Vstaloll'ue FRE�. Any energetic man or woman caD 
aet Kood posltlon,payiull' hIe WBKes. 

Shoe fastener, H. W. Cushing . . . . . . . . . . . .  746,927 
I Shoe uppers, machine for marking, C. E. 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,205 
3hoe, ventilated, C. H. Matson. . . . . . . . . . . .  746,862 

13how front or show case, J. L. Crane . . . . . .  747,148 Cyclopedia ��:::.��� 
15,000 Receipts. 734 Pages. Sifter, flour, E. H. SenechaL • • • • • • . . . . . . •  747,092 

Sent free to any 
business man for 
four cents in stamps 
( postage only). 

Sign, E. B. Bartlett . . . . . . . . . . . . . . . . . . . . . . . 747,293 
Sign and letter slot, combined door, J. R. 

Wimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,906 
Price. $a.OO iu Cloth. $6.00 iu Sheep. $6.aO 

in Half lliorocco. Post Free. 
To anyone else for 

ten cents in stamps. 
Be sure to state 
name of your con
cern and business or 
profession. 

Better write at 
once. State wheth
er you already have 
iron stand. 

Address Dept.F. 
"Y and E" Mfg. Co. 

Rochester, N. Y. 

'rhe most reliable and clearest. talking 
lnstrument now 011 the market. Tnous· 
allds are now in use. Absolutely guar
anteed on distances up to 1.000 feet. 
Tiley are simple to install and ftlll 
d trections are sent with each 'phone. 
'1 End Instruments 1),2.50 each 
Illtercommunicating 'Phones 4.00 per station 
Thsk Instrnments 6.00 " H 
ATWATER KENT MFG. WORKS 

110 N. 6th St., Philadelphia, P
._

B
_

. _____ _ 

SPLlTDOMIMARK COILS 
�25 VANDEWATER ST. N¥. �  

PRINTING TAUGHT FREE 
With every Model Printing Press and 
outfit (cost $5, and up) we give free a 
complete course in the art of printing. 
\Vhile you're learning rou can make at home by printmg for others. 

. for particulars and catalo.!Zlle 
No. Three WOrJd'S Fair Hi@e�,t 
Awards. '.L' HE llIODEL PRE!,;S 708 Chestnut Street, Philadelphia. 

WORLD MFG. (lO., 

WOJ'ldBldlr., ClnclnnBtI, Ohio. 

TgDewriter SUDDIies 
Cheapest 

and Best 
Typewriter 
Ribbons 

on the 

Market 

Finest 
Carbon 

Paper 
that can b e  

manufactured 

at . Lowest 
Possib le  

Prices 
SPECIAL PRICES T O  THE TRADE 

H. M. STORMS, 1 1·13 Vandewater Street. New York 

A Constant Water Supply 
Without Cost of' liaintenance 

is best afforded by the use of a 
NIAGARA JlYDRAULIC RAM 
th;�led�!��f;:e� r��:�n�mf���::f��;��� 
5 times as much water nnder the same con
dition. Our rams h'lve been nsed in almost 
every state in the Union, and have proved. 
the superior of all others. Write for catalog 
and testimonials. 
Niagara JlydrDullc Engine Co.. 

Chester, PD. 

E . I Q lit . 5t I Castl·ngs "SEABOARD " STEEl, CASTINGS 
SpeCla ua y In ee • show physical qualities equal to the 

finest forgings. Our raw material is most carefully selected and Ollr PRODUCT fills the highest reqnire
ments. OPEN HEARTH STEEl, CASTINGS. for locomotive, shipbuilding, electrical, pump and general 
machinery purposes. Subject to U. S. Government, l,loyd's, Railroad and other specifications. 

SEAB O ARD STEEL CASTING CO., Chester, Pa. 

ACETYLENE GAS AND CARBIDE OF 
CalciuIll.-All about the new il1uminsnt. its qualities, 
chemistry. pressure of liquefaction, its probable futll�e, 
experiments perfm rn ed with it. A most valuable series 
of articles, giving in complete form the partIculars of 
this bubject. Details of furn.:lces for making thp carbide, 
gas generators. gasometers, burners, etc. Contained In 
SCIENTIFIC A)lERICA� SUPPLKMENT Nos. 99S. 
1 (I(H. 1 00'. I O l :.!. 1 11 1 4 . 1 0 1 5. 1 0 1 6. l U 2:.!. 
l ll :!�, I f)a�. 1 0 i.', 1 0 1;4. 1 0' 1 .  t o ,:.!. 1 0!o!:l. 

IV4�:llo5�t·t�S��iJNt.�·2oIJ�t,d { �ii�: Jrl��10 
cents each. by mail. from this office. and all newsdealers 

Highest Awards 

Catalogue G on appli
cation 

BUFFALO (JASOLENE 

MOTOR CO. 

The Best 
Dry Battery for 

AUTOMO BILE ROTH BROS. & CO. 
SPA R KIN G 

Manufact.,,,, of 

IS THE 

Beeko Spark Cell 
4 Cells $1.2a 

J. H. B U NNELL & CO • .  
Electrical Ma;nufactwrers 20 Park Place. NEW YORK 

NOISELESS 

Bevel Pinions 
W e  can fUTIlish our New Process 

NOiseless Pinions in bevels as well 
as spurs of any size want.ed 'and 
�w!��nWr\\e r�l ca�:?�i��� horse 

THE NEW PROCESS RAWHIDE CO. 

trom 2 to 300 Lights. 

M O T O R S  
from 1·32 to 20 H. P. 

Write for Bnlletln No. 107. 
23 S. Clinton St. 

Chicago, I l l. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe >Hopkins. This Hbunt_u�" laboratory 
��1ar��� �i� ;;�la

h
g��t���e 11��nga�2�: �la�UWe 

w��d: 
by any amateur skilled in the use of tools, aud it wilJ 
work as well as a $125 balance. The article is accom
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN. 
TIFIC AMERICAN SUPPLEMENT, No. I J 84. Price 10 
cents For saLe by MUNN & Co .• 361 Broadway, New 
York City� 01' any bookseller or newsdealer. 

Syracuse, N. Y. 
Price 

DYKE'S .. DISEASES OF A GASOLENE $ 1 5. GAS ENGINE 
IGNITERS AUTOMOBILE ���E 

H�':M
T? 

A book for owner, intending purchaser 

Signal system, electrical, U.1 G. MerrilL . . .  746,726 
SilO, F. H. Ryder . . . . . . . . . . . . . . . . . . . . . . . .  746,997 
Skirt fastener and waist h-older, combined, 

J. Hauptman . . . . . . . . . . . . . . . . . . . . . . . . .  746,700 
Sliding jaw wrench, G. R. Cheesman . . . • • •  746,673 
Smearing preventing device, O. Roesen . . . . .  746,746 
Smelting copper ores, R. H. Aiken . . . . . . . .  746,773 
Smelting ores, J. W. MacDonald . . . . . . . . . 746,970 
Smoke and fume condenser, F. A. Pascoe . .  746,989 
Smoke preventing furnace, C. W. Smith . . . .  747,007 
Snoring preventing device, S. A. Moulton . . 746,869 
Soda water fountains, sanitary syrup re-

ceptacle for, F. H. Hecker . . . . . . . . . . . .  746,832 
Soldering flux for aluminium, Ellis & Flani-

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746fl02 
Sound producing records, return mechanism 

for, C. C. & A. C. Clifford . . . . . . . . . . . .  747,299 
Sowing machine, seed, T. Adair . . . . . . . . . .  746,654 
Sparking plug, C. E. L. Lipman . . . . . . . . . . .  746,96� 
Spectacle frames, etc., connection for, S. 

C. Laflin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,966 
Speed recorder, T. A. Meyt'rs . . . . . . . . . . . . . .  746.,865 
Sphygmograph, W. H. Fahtney . . . . . . . . . . . . .  747,157 
Spool holder and cushion, combined, Woelfel & Schultz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,907 
Spraying mechanism, tree, J. C. Gill . . . . . . . .  746,953 
Spring frame, H. D. Sha.f.ffer . . . . . . .  : . . . . . .  747,002 
Spudding and pipe driving machine, B. Hig-

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,322 
Stacker, pneumatic straw, H. W. & M. 

F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,251 
Stall floor, W. C. Schmidt . . . . . . . . . . . . . . . . 747,239 
Stanchion, cattle, S. M. Barnard . . . . . . . . . . . .  746,913 

Staple feeding and inserting device, Levitt & Shough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746,967 
Stave sawing machine, barrel, B. S. Love· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,719 
Steam boiler, R. Schulz . . . . . . . . . . . . . . . . . . •  746,882 
Steam engine, S. C. Carter . . . . . . . . . . . . . . . .  747,135 
Steam generator, M. W. Sewall . • . • . . . . . . . .  747,09D 
Steam generator air heater, Lyon & Karicofe 747,19� 
Still, turpentine, W. H. Krug . . . . . . . . . . . . . .  746,850 
Stoker, underfeed, J. M. Searle . . . • . • • . . . . •  747,091 
Stone, indurated, C. A. O. Rosell . . . . . . . . . . 747,229 
Stone, indurating, Leet & Rosell . . . . . . . . . .  747,193 
Stone, making composite, C. A. O. Rosell . •  747,228 
Stool, folding, C. H. Mock . . . . . . . . . . . . . . . . .  747,204 
Stove, W. D. Gold . . . . . . . . . . . . . . . . . . . . . . . . .  746,817 
Stove attachment, J. H. Clark . . . . . . . . . . . . . 746,923 
Stove, charcoal, M. Stockon . . . . . • • . . • . • . . •  747,100 
Stove, gas, ·L. Silverman . . . . . . . . . . . . . . . • . . •  746,752 
Stove or apparatus for heating air, S. C. 

Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  
Stove or furnace, heating, T. D. Evans . . . .  
Stovepipe thimble and collar, combination, 

D. N. Shoemaker . . . . . . . . . . . . . . . . . . . .  . 
Strainer, A. E. Saxton . . . . . . . . . • . . . . . . . . . . .  
Strap holder, J. H. Lee . . . . . . . . . . . . . . . . . .  . 
StreJ!gth testing machine, bicyclist's, R. 

. W. Blaisdell . . . . . . . . . . . . . . . . . . . . . . . . . .  747,294 
Sugar crystals and recovery of cleanSing 

compositions employed, cleanSing, 
Spreckels & Kern . . . . . . . . . . . . . . . . . . . . . .  747,256 

Sugar, extracting, L. Naudet . . • . . . . . . . . • . .  , 746,734 
Sugar extracting apparatus, L. Naudet. . . .  746,736 
Sugar juice, continuous carbonation of, L. 

Naudet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,735 
Sugar, purifying, Spreckels & Kern . . . . . . . . 746,891 
Sun dial, H. E. Cowdrey . . . . . .  , . . . . . . . . • . .  747,046 
Supporting device, elastic, A. Klumpp . • •  746,848 
Switch box apparatus, electrical, G. L. Ad· 

denbrooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,772 
Switch stand, F. C. Anderson . . . . . . . . . . . .  746,911 
Switch stand, automatic, G. L. Mansfield . .  747,200 
Table lock, pedestal extension, C. S. Bur-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,131, 747,132 
Talking machine record, J. H. Fedeler. . . .  746,806 
Telegraphln� or telephoning to or from 

railway vehicles, system of, J. Edgar. 746,690 
Telephone circult, subscriber's, W. W. Dean 747,331 
Telephone exchange, F. A. Lundquist. . . .  747,197 
Telephone party line Signaling device, E. 

O. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,070 
Tenterlng machine, A. H. Smith • • . . • . . . . . .  746,887 
Thermostatic apparatus, W. H. & E. H. 

Brl.tol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,297 
Thill coupling, S. W. Baldwin • . . • . . . . . • . • . •  747,292 
Thill coupling, C. C. Bradley . . . . 747,038 to 747,042 
Thread cutter and holder, J. S. Mason . . . .  746,973 
Thread dressing ma�hines, brush cylinder - .  

for, G .  A. Fredenburgh . . . . . . . . . . . . . . . .  746,946 
Thresher, pea, R. W. J. Stewart. . . . . . . . . . .  747,099 
Tile, roofing, C. Schlachter . . . . . . . . . . . . . . . .  746,747 
Time check receiver, workman'S, Beckwith & Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  746,778 
Tire, elastic, W. ·W. E. Scheck . . . . . . . . . . . .  747,237 
Tire, pneumatic, E. H. Seddon . . . . . . . . . . . . .  747,001 
Tobacco and cigars are stored, maintaining 

an even temperature and humidity in 
places where, E. C. Berriman . . . . . . . . . . 747,121 

Tobacco stick, W. U. Chapin . . . . . . • . . • • . • .  746,922 
Tobacco, treating, A. Nauwelaers . . . .  ' . . . . .  747,081 
Tongs, pipe, A. H. Harmon . . . . . . . . . . . . . . . .  747,170 
Tool, pneumatic, W. H. Soley . . . . . . . . . . . . . .  747,336 
Torpedo, A. F. Humphrey . . . . . . . . . . . . . . . . 747,323 
Torpedo receptacle, J. B. Barnett . . . . . . . . . . 747,313 

or repairman. 
Hints and suggestions wit h illustrations, 

Diagrams and Connections. 
for Marine, Stationary and Trace carrier, H. C. Hurd . . . . . . . . . . . . . . . . . .  746,839 
Automobile engines. Will i Trace loop, lap ring, T. Beecher . . . . . . . . . . . 747,034 

Price $1.50 save th eir cost many times I Track sander, pneumatic, J. W. Thomas . . . .  747,008 

A. L. DYKE AUTO. SUPPLY COMPANY , 
over in one year. Trap, C. W. Stanton . . . . . . . . . . . . . . . . . . . . . . .  746,893 

Write for clrcnlars. Trolley, M. J. Wilson . . . . . . . . . . . . . . . . . . . .  " 747,106 
, 2108 Olive St .. st. Loulo, Mo. I The Carlisle & Finch Co . . Trolley catcher, H. R. Martin . . . . . . . . . . . . . .  746,860 

Send lOc. for the largest Anto. Snpply Cat. in the world. 233 E. Clifton Ave., Cincinnati, O Trolley switch, L. E. Elwell . . . . . . . . . . . . . . .  747,155 

The OLDSMOBILE. 
is Built on the Foundation Stone of Experience 

The flrst successfUl automObile runabout was made in our 
��C!�� ��J:Sedi�:����g

h�� t�����tn��!t�����gi�i�1�� 
biJ2:her standard of excellence, until it stands alone to-day 
as the world's standard runabout. 

Price $6.50. 
Ask our nearest selling agent or write us din:ct for full 

information and booklet. 
OL��b�'!f1iel88��nIt��:d Au��o!�R!n!lad!!!s�H. 

Trowel handle, G. H. Bishop . . . . . . . . . . . . . . 747,036 
TrUCk, elevating baggage, W. H. Cadwell . .  747,133 
Truck, weighing, T. G. StevBns . . . . . . . . . . .  746,89.3 
Truck wheel, J. T. Towsley . . . . . . . . . . . . . . . 746,900 
TruckS, etc., roller for, S. B. Peck . . . . . • . .  747,215 
Trunk, J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,107 
Trunk fastener, J. D. Bishop . . . . . . . . . . . . . . 746,782 
Truss, hernial, F. P. McElfresh . . . . . . . . . •  746,872 
Truss pad, I. B. Seeley . . . . . . . . . . . . . . . . . . . . 747,24·7 
Turbine, elastic fluid, W. L. R. Emmet . . . .  746,938 
Type distributing apparatus, Low & Breakey 747,196 
'rype writer cabinet, P. E. Whiting . . . . . . .  747,309 
Typewriting machine, L. S. Burridge . . . . .  746,787 
Typewriting machine, F. K. Camp . . . . . . . . .  746,788 
Typewriting machine, A. W. Steiger . .  : . . . .  747,259 
Typewriting machine, key wheel, W. Wendt 747,105 
Types, etc., mechanism for sorting, L .. K. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,183 
Undercutter, J. Pierce . . . . . . . . . . . . . . . . . . . . . .  747,083 

© 1903 SCIENTIFIC AMERICAN, INC 

This work has been re
vised and enlarged, 
900 New Formulas. 

Tbe work is so arranged 
as to be of use not only to 
the spe

C
ialist, bnt to the 

�eneral reader. It should 
b��

e
e �n� 1 ��:k��o��erI 

circular containing f u l l  
Table of  Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtlan 
the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 

postpaid. 

TWENTYoTHIRD EDITION 

EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKINS 

Revised and G"eatly Enlaryed. 2 Octavo Volumes. 1,100 
Pages. 9(J0 lilustratwns. Cloth Bound. Postpaid. 

$5.00. Ralf Mm-occo, Postpaid. $7.00. Or 
Volumes Sola Separately : ( loth. $3.00 

per Volume ; Hal! Morocco, 
$4.00 per Volume. 

EXPERIMENTAL SCIENCE is so well known to 
many of our readers that it is hardly necessary now to 

f�r: W�k�es����g�kig! 
decic ed some months 
ago tbat It would be 
peeessary to prepare a 
new edition of this work 
'in ordf>r that the many 
wonderful discoveries 
of modern times mlgbt 
be fully described In Its 
��ft��� ��ns

ce
p��Ws���� 

w o n d e r ful develop 
ments in wireless tele-
��hYbee

�r m�:�P
l
ft 

was necessary. there
fore, that a good deal of 
new matter �hould be 
added to the work in 
order to make it thor
oug-bly up-to-date, and 
with tbis object in view 
some 200 llages have 
been added. On ac
count of the increased 
size of the work, It has 
been necessary to divide 
it into two volumes 
bandsomely bound in 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up In a 
n e a t  f o l d i n g  box. aa 
shown in cut. }('or the 
student. the amateur. the 
worksbop. the electrical 
�6\fe��s: e 

&;m�Cr��i�l: %�� 
books. as follows:  
Arithmetic o f  Electricity 

138 paj<es, • .  . $1.00 
Electric Toy Making, 140 

page., . • • • .  $1.00 
How to Become a Sue-
���t�l .E�ec

.
tr �cl�nil1�� 

Standard Electrical Dic
tionary. 682 pages, $3.00 

E�.:'i�;�it: �i�p�ed
$1.8l\ 

A valuable and indispensable addiUon to every library. 
Our Great Special Ofter.-We will send prepaid 

tbe above five volumes, b andsomely bound in blu e cloth 
with silver lettering, and inclosed in a neat folding bO� 
'r"i���;

n
l!i�d�

u
��

a
g�:, :ot;;�I:t�p:,��

a
�l!er��fi.r 

price of tbe five volumes is $7JJO. 

MA G I C stage I l l usions and Scientific Diver
sions, including Trick Photog raphy. 

This work appeals to 
�l�s 

a�ge Yg�{e
a
��St �t 

tractive holiday books of 
the year. The illusions 
arl> Illustrated by the 
highest class of engrav· 
ings. and the exposf>s of 
the tricks are. in many 
cases, furnished by the 
prestidigitateurs the ill-
:i!�:s. 

ill���;;!.
i
��re

l
��1: 

�ltlt:i�u��S
W�l��\n:i 

m a � 1 c ,  ancIent magic, 
automata, curious toys, 
stage effects, photograph
i� tricks,a-cd the projec
tJOn of moving photo
graphs are all weI! de
scribed and illustrated, 
making- a handflorue vol
ume. It is t a s t e f u l l y  
printed and bonnd. A c
knowledged by the pro
feSSIOn to be fhe !Stand-

By A. A. HOPKINS. 568 pages. 
a'4� 1X.?:.kpc:.Yc�$

a
J.�O. W- Full descriptive cireulars of above books will be maileti 

free upon applicatio11. 

. M U N N  &. C O . ,.  
Publishers, 3 6 1  Broadway, New York. 
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