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RECENTLY PATENTED INVENtIONS. of a locking device, which forms an Impor-

rlEffln��ill�M�ff��iiiiiji Apparatus for Special Purposes. tant part of the invention_ 'This garment-!JUp-

AUTOMATIC SUCTION-PUMP ' OR VACU-
porting device Is exceedingly simple In its I 

Helium Is not electricity, but a gas which has 
been known for a good many years. 

(9291) C. H. M. asks: 1. How is car
borundum made? A. Carborundum Is made by 
heating carbon and silica In an electric furnace 
till they combine chemically Into carbide of 
silicon. There are numerous details, but the 
essential step In the process is the chemical 
comb ina tion of the carbon and the silicon. 2. 
Could you tell me how the capacity of a copper 
wire of an electric current Is calculated by 
allowing 400 circular mils per ampere? A. A 
"mil" by which wires are rated Is one thou
sandth of an Inch. A clrcular mil Is the 
square of a mil. Thus a wire whose diam
eter is 10 mils will contain 100 circular mils, 
and at 400 circular mils per ampere may carry 
one-quarter of an ampere. 3. How would I 
determine the capacity of a copper wire by the 
number, B. & S. gage? What Is meant by 
circular mils? A. A copper wire table usually 
gives the diameter of each size of wire In mils 
and In the next column the number of circular 
mils. Tlrus No. 10 B. & S. wire Is 101.8� 
mils in diameter and contains 10,381 circular 
mils, which Is the square of the diaJIleter In 
mils. 

construction and positive in Its operation, UM-CHAMBER.-C. H. W ETTLIN, Asbury while embodying the essential features of 
Park, N. J. This apparatus removes obstruc- r cheapness' and convenience. 
tlons In wator-pipes, but Is otherwise applica- , 
ble where sudden and powerful suction Is re- HATCH-COVER FOR MARINE VESSIi;LS. 
qulred. The vacuum for producing' suction Is -W. W. DAW LE Y, G eneva, Ohio. In modern 
produced by decomposition and explosion of vessels hatches are made so heavy as to render 
some substance supplied to the chamber of a their movement very laborious. Mr. Dawley 
drum or cylinder. 'rhe drum has a holder for seeks to overcome this disadvantage by em
the explosive substance} means for -controlling ploying a carrying wheel or wheels for the 
Its admission to the chamber, and electrical hatch-covel', and means for raising the CGver 
means for producing ignition of the substance, on or lowering it from the support of, the 
while within the chamber is a device for dis- wheels. The cover inay be lowered down on 
trilJllting it, so as to produce a more effective the hatch to close it, and to uncover the 
explosion and powerful vacuum. hatch the cover Is raised until supported by 

the carrying-wheels, and the cover and wheels 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
o�r information and not for publication. 

Referenoes to former artfcles or answers should givE' 
date of paper and page or number of question. 

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

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

CONCENTRATOR.-L. F. SCH O ENEFELDT, run along the deck until the hatch Is quite un
Denver, Col. In this case the Invention relates. covered. 
to Improvements in machines for separating 
the values from dry crushed ores, dry gravel, 
dry sand, an object being to provide a concen-

. b'ator operating by centrifugal action that 
shall be light, strong, and durable; easily oper
ated, and while taking up a very little space 
will provide for a large output. 

NOTE.-Copies of any of these patents wlll be 
furnished by Munn & Co. for ·ten cents each. 
Please state the nam9 of the patentee, title of 
the inventIOn, and date of this paper. 

Buslnus and P�rsonal Wants. 

Speoial Written Information on matters of personal 
ra ther than general interest cannot be ex pected 
without remuneration. 

Soientific Americ'.n Supplements referred to may be 
had at the omce. Price 10 cents each. 

Booka referred' to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly marked or labeled. 

(9286) F. B. asks: You no doubt 
Heating and Lighting. 

I READ THIR COLUMN CAREFULLY,-Yon have been asked the question regarding the INDEX STOVE.-F. J. ProCH, Creston, Iowa. E'f- , will find inquiries for certain classes of articles man and th . I th . I k . 
ficiency in heating and in ventilating the fire, numbered in cf)n�.,cutive order. If you mann- h . e �qull're - e sqUIrre eepmg on OF INVENTIONS 

. facture tbese ",oods writr> us at once And we will , t e OPPOSIte SIde of the tree from the man as For which Letters Patent of the �nd easy 1 :m.aval �f ashes, are among. the ob· I �end you the name and andress of the party rlesir- . he walks around the tree. Does the man walk Jects of thIS mventlOn. There are no Idle cor- Illg-themformation. In everyea"e It I .. neees- around the t r I' It t f ' h United States were Issued 
ners in this stove in which ashes and dirt may sary to give tbe nUlllber of the inquiry. squ l' e .  . seems 0 me a OOIIS 

for the Week Ending 
accumulate. Ail' passing all around the fire-pot MUNN &; CO. que�tlon, but I would ilke your answer to settle 
obviates all danger of burning out the pot and 

a d�spute. A .. We have answ�red the man-and- January 12, 1904. 
. . . .. sqUIrrel questIOn so many tImes In our col- r the degree .of heat gIv�n the all' IS so mtense Marine l:on Works. Chlca"o. Catalo"ue free. umns, that we supposed every �ne had seen AND E A C H BE A R I NO T HAT 0 ATE 

as t; �ncr�as� the efficIency of the stove to a 
n!g-':,1i����Yffr0;"tn�?��t;;�Gl� ��e �r�a�g:t.:'t:i.e��t�� It. If a man walks around a tree he also, lSee note at end of list about copies ot these patents .• 

mar e ex en . matic fellce gate: has its own post and all of steel. walks around' everything upon that tree 

Machines and Mechanical Devices. 

TUBE OR ROLL FORMIN G MACHINE.-C. 
SUR MAN N and R. D. I�OUGLAS, Fall River, Mass. 
Primarily the inventors have In view the pro· 
duction of a machine the sections whereof 
forming the mandrel will be capable of being 
readily moved toward or from each other, thus 
enabling the tube or roll at all times to have a 
positive bearing inside the same, yet when it is 
desired to remove the tube from the 'mandrel 
the latter's circumference may be decreased, 
whereby the roll may be easily slipped from the 
same. 

.. G. S." Metal Polish. Indianapolis. �amples free. whether It is In motion or at rest upon the 
Inquiry No. 4994.-For manufacturers of dry tree. This seems so plain that there need be 

placer machinery in Los Angeles, Cal. no question of its correctness. Any other con-
AUTOS.-Duryea Power Co., Reading, Pa. clusion seems to us entirely absurd �nd 11-
Inquiry No. 4991).-For manufacturers and pro- logical. 

moters of suburban electric ratlways. 
Handle & Spoke Mchy. Ober Mfg. Co .. 10 Bell St., (9287) M. D. P. asks: Will you kindly 

Chagrin F'alls, O. let me know through your valuable paper If 
Inquiry No. 499fi.-}'or d ea I e r s in new and 

second-band boilers and engines of 3� tu 5 h. p., suit. 
able for small launch. 
Fur logging engines. J. S. Mundy. Newark. N. J. 
Inquh'Y '!\""o. 4997.-For machines for weaving 

wire and wood picket fencing. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg'. Co .. Box 13. Montpelier. Vt. 

Acid, acetyl para cresotinic, B. R. Seifert .. 
Adding machine, L. Cerf. ................. . 
Advertising display device, D. Jones ..... . 

749,6.34 
749,4'T3 
749,441 

Air brake systems, supplemental auxiliary 
feed for, Jones & Swanstrom .......... 749,612 

Amusement and advertising device, M. W. 
Beemer .............................. 749,657 

Apparel, wearing, E. G. Runyan .......... 749,228 
Automobile fiue shield and lamp support 

combined, L. C. Savale ............... 749,452 
Automobiles or the like, speed controlling 

mechanism for, C. C. Rlotte .......... 749,580 
Awning frame coupling, A. D. Campbell .... 74g,4�1 
Axle box dust guard, car, E. E. Sager, et a1. 749,327 
Axle boxing, vehicle, G. W. Davis ........ 749,173 
Bag fastener, B. vom Elgen ........ 749,430, 749,431 
Bag framt> handle, B. vom Elgen .......... 749,432 
Bags, manufacture of, J. B. Collins, 

749,424, 749,425' 
Bags, etc., suspending attachment for game, 

G. F. Clarke ......................... 749,661 
Baking powder, G. L. Teller ............... 749,643 

Of Interel!lt to Farlllers. ol',!q��:lp ��',,�
9
�f8(;Z�����mr;

i
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HAY-KNIFE.-W, S. SH IPPY, Bayfield, Col. !z���� 
of J.a rubber hose attached, ouch as used "n atom

No. 30 or 31 (Brown & Sharpe's) gage soft 
copper wire will work on an induction coil 
described In SUPPLEMEN T No. 160; If not, 
what size will I have to use? A. The descrip
tion of the coil In SUPPLEMEN T No. 160 states 
that No. 36 wire should be used In the second
ary winding. We should now advise that it 
be silk covered rather than bare wire as was 
used In the original coil. The practice has 
changed since that paper was published. It 
Is a long time since the paper was published 
and many changes have been made In the 
construction of coils. The extensive demand 
for X·ray and wireless telegraphic apparatus 

Bale wires, machine for bending the cross- . 
heads of ha·y, H. P. Wilson .......... 749,348 

Ball and socket fastener, M. Sternberg ..... 749,639 

This knife Is capable of being used by the hand 
or foot, or both If desired. The main feature 
of its construction Is that it needs to be raised 
only about six Inches to feed and cut the whole 
length of the knife, while knives of similar 
character must be raised nearly, If not wholly, 
their entire length to cut and feed properly. 

CATTLE-STANCHWN.-W. T. E DWARDS, 
Elkhorn, Wis. 'This Improvement refers to 
stanchions employed for holding cattle while 
milKtng or for other purposes which require a 
certain number of cattle to be separated from 
a herd and held spaced apart by an engage
ment of their heads and necks with parts of 
the stanchions. The object is to provide de
tails of construction for a stanchion which will 
adapt the device for holding cattle by their 
necks and permit release either individually or 
all at a time. 

American invelltions negotiated in Europe. Felix 
Hamburger, Equitable Building, Berlin, Germany. 

Inqui .. v No. 4999.-For wholesale dealers in In
dian ileads. 

Edmonds-).1etzel Mfg. Co., Chicago. Contract manu
facturers of hardware specialties, dies, stampings, etc. 

I nqu Iry No. 1)OOO.--'For dry placer washers for 
gold minmg. 
For Machine Tools of every description and for Ex

perimental Work call upon Garvin' s, 14!:J Varick, cor. 
Spring Streets, N. Y. 

has required many thousands of colis. 
(9288) E. B. W. asks: I wish to know 

Barrow wheel, C. E. Knoch ................ 749,566 
Basin, catch, W. Aylward, Jr ............ 749,148 
Bath. Set> Film bath. . 
Battery tanks or cells, skeleton frame for 

electric, D. F. Jones .................. 749,199 
Bearing, combination ball and roller, H. V. 

Hillcoat ......................... ..... 749,192 
Red chair or bed sofa, H. A. Llnderoth .... 749,307 
Bell, electric, H. E. Dey ...... .... .. ...... 749,a65 
Bench-shears, G. J. Capewell .............. 749,257 

If iron, steel or copper plates will deteriorate Bicycle with rowing attachment, S. L. 
when in contact with mercury, and if so, under Bind���

c
l�e,;;: le· ... i .. 'G: . A'.' R��dd�:·.: : '.: :'.:'. �!�:��� 

what conditions and ip what way? A. Iron Blind fitting, window, E. C. Harris ........ 749,280 

and steel do not amalgamate with mercury and :�"aCt� ��
n�lle�l
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are not all'ected by contact with it. Copper Boiler attachment, steam, T. Mills ........ 749,314 

m!�J1il�::r;. 
No. 1)OOl.-For manufacturers of broom Is slowly amalgamated by mercury and after BOil��ea:,

be
�a��ey 

st
�Y

b
����ne:.

a
.
s���.

i
�� .. ��� 749,210 

nr Send for new and complete catalogue of Scientific a short time would be reduced to a paste by Bolster, Ingoldsby & Bowling .............. 749,293 

and other Books for sale by Munn & Co., 361 Broad Way contact with mercury If the mercury were in ���� hg�1���, 
i,§,f.!;;,��n� JHa�i. �:���: : : : :: :: �!�:!g� 

New York. Free On application quantity sufficient to do this. Bookcase, Cree & Dickson .................. 749,264 

Inquiry No. 1)OO�.-For manufacturers of the (9289) J. and M. W. ask: Do you :�m�: �g�:�:�n:t::: N: It:�l':;,��:::::::::: �!�J�g 
., cotton carding machine," , know of any means whereby wei can obviate Bottle, non-refillable, E. C. Luks .......... 749,570 

The largest manufactur!3r in the world of merrY-llo- Bottle, non -refillable, G. C. Bessonet ....... 749,604 

rounds, shooting galleries and, hand organs. For prices the difficulty which we have of late, or since Bottle stopper, J. A. Jones ................ 749,565 
, cold weather set In, experI'enced through the Box, B. vom Elgen ........................ 749,479 • 

Mount and terms write to C. W. Parke�. Abilene, Ran. Box making machine W H Butle 749 359 CORN-SHOCKER.-T. L. C RE ATH, paper .belng surcharged with electl'icity In Bra�elet or other or�am�nt, ' W. F.
r
Si;';��:: 749

'
587 

Sterling, Ohi6. The Invention relates to an ap- Inquiry No. 1)003.-�]<'nr roRkers of machinery for . ll' h B k t J G d 749
'
670 putriug wires in shipping tags, also firms making those runDIng 0 t e edHion of our paper on a B�:iding m'achi�e 

n::���,' '0: ·W: ·H.'��si��:::: 749;290 paratus Intended principally for forming shocks tags. perfecting press? It has been represented to Brake apparatus, automatic fiuid prt>ssure, 
of corn and depositing them in upright position Empire Brass Works,lOB E. 129Lh Street, New York. us that to place a coating of paraffine on the. M. Corrington ....................... . 
In' the field, the apparatus being attached di- N. Y .• have exceptional facilities formanufacuring any iron rollers over which the paper passes woulr;l ����; �!��, s��e�'J'

a
?�A�r::::::::::::::: 

rectly to the harvester by which the corn is article requiring machine shop and plating room.. ) afford relief. Do you know as to the probable Brake mechanism, automatic fiuid pressure, 

749,262 
749,5ti7 
749,701 

cut. It also relates to an arrangement of the 
la��aw.

r
y 

No, 6004.-For machinery for a steam i vh'tue of such an expedient? Or can you Bric�' c���
n
�;��e, 

. 
·w.' ·R·.· 'B�it'z ' 

.:: ::: ::: �!�:��: harvester-frame, the draft apparatus being suggest any other way In which we may rem- Brooder, C. E. Adair ...................... 749,144 
rearward of. the front end of the harvester and The celebrated "Hornsby-Akroyd" Patent SatetyOIl edy the evil? A. We think ou will find more Brush, A. Schickerllng .................... 749,331 

the horses walking one at each side thereof. II:Il�llle I S bUIlt by the De La Vergne Refrt"eratlD!< Ma. . . . y . .  Brush, combined hat and clothes, C. Lash-

Pertaining to Vehicles. 

NECK-YOKE ATTACHMENT.-D. N. LUS E, 
Carroll, Iowa. By the construction of this at· 
tachment the yoke can swing freely to the 
front and rear and can turn at its center upon 
the swinging bar, giving freedom of movement 
to the yoke and properly supporting the front 
end of the pole. The yoke is so connected 
with the pole that the Invention avoids any 
projection of the pole beyond the neck-yoke con
nection, obviating difficulties resulting from the 
catching of checkreins over the pole ends and 
the interference by the projecting end of thp 
pole striking animals, end-gates, etc. It can 
be employed upon carriages or wagons or 
any other implement-tongue. 

WlIIeEL.-J. B. McMUL LE N, Howard County, 
Md. Mr. McMullen's invention Is an Improve
ment In wheels, and particularly in pneumatic
tire whe"ls, and has for its object to provide a 
novel construction of devices for securing tlle 
tire and for operating the securing deviees. It 
compri3es means to forcibly operate the side 
plate into and out of engagement with the 
wheel by a simple appliance, which may be 
applied to and removed from the wheel at 
pleasure. 

.bine Comoan,.. FootofEastl38th Street, New York,' relIef from electrICIty In your prmtmg paper lie .................................... 749,389 

Inquir� No. :>OO:i.-For manufacturers of wire. by �se of moisture than by paraffine, which Is ��g:l:: c.
la�.-
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easels. ian msulator and would not conduct the elec- Buttt>r, testing, M. Vogtherr .............. 749,343 

Manufacturers of patent articles, dies, metal stamp_I tricity off as you wish. Spraying the rolls Is ��l
tJgi!'ti��'m�j,in�

h
i:'.

t
YE:· F'eii::::::::::: �!�:�f� 

ing, screw machine work. hardware specialties, machin- the method In many offices. Steam in the air Calendar, B. Rosenfeld .................... 749,227 
ery and toois. Quadriga Manufacturing Company, 18 of the room might produce relief. Trouble �����:r'Pl

�'te
\ofd

h
e�

�;e��i���i
�
g
" d�;i��

' f�� 749,528 

South Canal Street, Chicallo. from this source Is common and we have never magazine, Fyfe & Odqulst ............ 749,284 
Inquiry "io. ;;006.-For themanufacturers of the known any complete preventive. g��, o��n��, �

a
'X�

o
�o�ri:::::::::::::::::::: f!�:�;� Star magnifyinll paper weight. . (9290) J. A. M. asks: What is the Cap-closure, rotary, H. J. S. Hall .......... 749,671 

Wanted -RevOlutionary Docliments, Autograph Le.t Car brake, Copeland & Montague ........ .. 749,169 
tel's, Journals. Prmts, Washington Portrait.s, Early meaning of the occurrel).ce of ·the sparks of Car, convertible, M. Power ................ 749,,,79 

American Illustrated Magazines, Early Patents sil/ned the ocean water when In contact with hand at 8:� ����Wi,t �'. �j. W�:�b���' '::::749,344; +:�:��g 
by Presidents of the United States. Valentine's nlg-ht? By what means so much ocean water Cor draft connection, railway, C. S. Payne . . 749,447 
��anuals of the early 40's. Correspondence solicited. is salted and what parts is the salt formed Car interchangeable draw gear, railway, 
Address C. A. M .• Box 77S, New York.. of? A certain article says 'radium turns Into F. L. Clark . .. . . .. .. .... . .. ...... . ... . 749,361 

Inquiry No . •  I')OO7.-F'or parties to manufaeture, 
in quantities. R. tint, indeHble pencil about 8M inches 
long when inclosed in a nirkel-plated metal case, and 
ha vmg an imprint stamped On this case. 

Inquiry No. 1)OOS.-For parties engaged in raising 
skunks. 

Jnqnh'�' No • •  I')009.-F'or manufacturers of small 
leatber wHshers % inch inside and 9-16 outside. 

Tnquil'Y No. 1)OlO.-For manufacturers of chain 
adders. 

Cur side bearing, railway, C. F. Huntoon, 
helium; Is helium electricity? A. The light reissut> .. . .. .. . .. . .. .. . .. .. . .. .. . .. ... 12,IJ3 
seen In the ocean, when the water Is stirred, g��::��e:��c�:Vi��k���io��e

G
en�::'

so
� .
.. p: 749,418 

at certain times of the year Is due to the M00ers ............................... 749,315 
presence of numerous tiny, microscopic ani- Card feeding machint>, D. H. Waters ...... 749,649 

mals which are then present in the water in g��f,
et

d�;;-,p;i'i,
h
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r
I N�v:��:':�:::::::::::::: m:��� 

enormous n umbers. They are like jelly fish, Case. See Bookcase. 
and shine as the firefly shines on the land. Cen\'i:lnfol:l
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The name "phosphorescence" Is given to it Cpnterlng mpchanism, J. S. Bancroft ....... 749,149 

Saltness of the ocean water is produced g��1;
i
�:f

l 
r::'s��

h
�

e'A�Bo�e::�������I��:::: �:�:m 
by the constant emptying of the rivers of the I ('hall' head rest, shaving, C. E. Haege ...... 74D,lR4 

earth into the ocean, while the only escape of g����:�� o�h�
nc

��i��
g 

�r
i
';;'a�in��y�

i S��: 
749, 480 

a��a�I�;Ys�O.
o:f'��t:!rl

-��rh�:,�u��C;��:�it� �:I�� water from the ocean is by evaporation and paratus for, L. Lenot • . . . . . . . . . . . . . . . . .  749,R05 

shaft. made in severn I sections and telescopes. so that the evaporated water is fresh. The rivers j g���p��g 
D
d
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vt;,e�a!r.�:�
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t����� . :: ::: :: : :: :: +!�:�3� 

���t�; 
can make several cuts from a tree or log at oue carry down continually a minute proportion of (,locl{, electric striking, W.· Olson ........... 749,495 

salt In their water, soaked out of the soils. Olosure, E. E. Chapman ............ 749.422, 749,423 

st[t��i':t�6r �:j,I�%�,:;;J;rg�s. 
makers of gage wire In the centuries of the earth's previous history , �l���:�-li�i'�, 

fa
l�

en
�;;;'it�· .. �: .. �����:: : :: : ::: m:�� 

Inquiry N01 .:lOtt.-Wanted. oboe and hassoon 
g'onging- machines and tools for mal;:ing the reeds for 
same. Also for makers of brass stuples for the oboe. I 

Illqllh'v No. 1)014.-For makers of machines fOr litis sait has accumulated sufficiently to pro- (1Jutc� mechanism, reversing, W. J .  
Miscellaneous. making- shot. . quce the present saltness of tho sea water. Coal �����lng' ;e���i 

.
�� 'ti�g:' �����i: 'N:' iot'. 749,349 
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ets are also salt, OO.I�d::o�I��rY· f��: 'iia'dkr�'';'' &;. c�;,;����:: �!�:��� 

_ suc , or examp e, as t e reat Salt Lake In Coat hanger, R. Eyres ............ ...... .. 749;176 
present Improvement the Inventor has par- Inquiry No. 1)016.-For makers of drop forgings Utah, and the Sea of Azof while the great' OotTee treating machine, T. R. Timby .... 749,340 
ticularly In view the provision of a device for dental furceps. lakes' north of the United 

'
States are freSh' l COll� Si��: :;':I':Jdle

an� .. �����?��: .. ���.
b
.
i
��?: 749,486 

which will firmly and securely retain the up- h!a':J�.
u!�l a��ia�s�: �{f!';,"y gII���r:p�� j�Kd���rr':�� since the water Is carried off by the St. Law- Collar clasp, J. Clement .................. 749, .1118 

per edge of the stocking through the medium, Venetian beads, at wholesale. I renee River, and salt does not. accumulate, 8��b.' �.l Ife�b.
l
t�ld":::::::::::::::::: i:&;lil 
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Comb. A. W. Cummins .. .... ...... ...... 749,533 
Composite board for doors, panels, etc., 

J. S. Anderson . . . . . . .. . . . . . . . . . . . . . . . 749,511 
Concentrater, D. M. �tory .. ... .. .. . .... .  749,706 
Condenser, steam, W. }�. Fricke . . .. . .. . .. 749,549 
Condensing coli, R. Wbitaker . . . . ... .. .... 749.247 
Controller and brake operating mechanism, 

combined. H. Sawyer . . . .. . . . . . . . . . . .  749,329 
Conveyer, waste end, H. Kemp .. . . . . . . . . . .  749,300 
Cooker. steam, W. L. Liggins . . . . . . . . . . . • 749.568 
Cooking apparatus, J. F. Rabe .. . . .. . . . . 749.223 
Cooking utensil. M. T. B. Washington . . . .  749,414 
Cooking utensil. S. L. ·Treen . . . .. . . ' ....... 749.592 
Copyholder. L. Henderson . .. . . . . . . . . . . .  749.383 
Corn husker. adjustable hook, G. W. Sues. 749.408 
Corn shock tier. D. H. Zuck •.. • . • . . . . . • 749.250 
Corset. E. Pohl ... . . ...... .. .. ; ........... ,749.400 
Cotton stalk puller. C. R. Smith . • . . . . . . . .  749,636 
Couch. J. Hoey . . . . .. . . . .. . ... .. . .. . . . . . ,749.673 
Coupling support, E. C. Washburn . . . . . . .  749.346 
Crank and crank shaft mechanism, Elli-

cott & Norris . . . . . . . . . . . . . . . . . .. . . . . . 749.271 
Cream separator, J. Mersman • . . . . . . . . . . .  749,393 
Cultivator. F. J. Ziegler . . . . . . . . . . . . . . .. 749.510 
Curling iron heater. O. Walsh . . . . . . .. ... .  749.647 
Currycomb, E. B. Webb . . . . . . . . . . . . . . . .. .  749.596 
Curtain hanging. W. P. Powell . . . . . . . . .  749.499 
Curtain stretcher. J. W. Reed . . . . . . . . . . . 749.702 
Decorticating machine. H. A. Clitl'ord . • • •  749.475 
Dental bur. P. B. McCullougb .. . . . . . . . .  749.624 
Denture plates, etc., antiseptic, rendering, 

L. Eilertscn . . . . . . . . . . . . . . . . . . . . . . . . .  749.276 
Derrick swinging mechanism, C. A. Baech-

told . "  ................................ 749,352 
Desk, convertible table, T. M. McKee . . . • 749,699 
Display rack, J. F. Theiss . ... . . . .. .. . .. .  749.464 
Display stand. F. C. Mason . .. . . .  749.493. 749.4V4 
Dist!lling apparatus. J. M. Moore . . . . . . . .  749.316 
Dist!lling apparatus. Dupuis & Fell . . . . . .  749.368 
Dock. 1I0ating, A. C. Cunningham . . . . . . . .  749.171 
Door and 88sh fastening device. V. Bail .. 749.515 
Door opener, G. L. Tbeige . • . . . . . . . . . . . . . .  749.339 
Doveta!ling macbine. H. S. Spencer . . . . . .  749.458 
Draft rigging, Williamson & Pries . . . . . .  749,347 
Draw head support. H. E. Welsh . . . . . . . . . .  749.245 
Drawer ·pull, D. W. Tower . .. . . . . . . . . . . . . .  749.410 
Drier. See Fruit drier. 
Dr!ll. Shotwell & Dreistadt . . . . . . . . . . . . . .  749.585 
Drill bit. rock cutting. L. Durkee . . . . . . . .  749.369 
Dr!ll rod clamp. T. E. Morris . . . . . .. . .. . . 749.318 
Driving mechanism. C. C. & E. A. Riotte . .  749.704 
Dye and making same, dark blue wool, M. 

Hotl'mann . ... . . . . . . . . . .. . . . . . . . . . . . . .  749.195 
Eaves protector, G. M. Bohnert . . . . . . . . . . •  749,419 
Electric furnace, Stevens & Tim7�;���: 749,461 
Electric beater, G. J. Peacock . . . . . . . . . . . . 749,628 
Electric motor control. S. T. Dodd . . . .. . 749.271 
Electric wire conduit bond, G. A. ,Lutz . . • . 749,391 
Electric wire conduit elbow. G. A. :Lutz . . . .  749.392 
Electrical controlling apparatus, J. D. 

Ihlder . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  749.439 
Electrode. R. Hager . . . . . . . .. . . . . . . . . . . . .  749,185 
Elevator, N. Hiss . . . ... . . .. .. . . . ..... . . . .  749,193 
Elevator door, E. McClure • • . • • • • • . • . . . •  749,395 
Elevator safety appliance system, electri- . 

cally actuated, H. G. Wright. ... . . . .  749.416 
End gate shovel board, and live stock chute, 

combined. W. B. Hanlon . . • • . . . . • • . . . .  719.187 
Engine synchl'onizer, duplex, E. M. 

Coryell . . ... . ... . . . . . .. . . .. . . . . . . . . . . . 749.170 
Evaporliting ftpparatus, W. Greiner .. . . . .  749,552 
ExerC ising ball. J. S. Aydelott . . .. . . . . . ... 749.147 
Extension table, Nonnast & Tesar . . . . ... .  , ,749,320 
li'ascillc, H. }!'. }{ellner . ....... . " ......... 749,386 
Fence post and electrical conductor, Griffin 

& Low . . .... . . . . . . . . . . .. . . . ... . .. c.· .. . 749,554 
Fence post base, R C., Jr., & W. A. 

Stewart . . ... .. . . . . . . . .. .. . . . ... . .. . . .  749.337 
Fert��h�a�ist

.
r����:� ... ?: . �: . . �. :: ... �: .. �i�� 749.334 

Fert!lizer distributer. E. C. & H. L. Litcb· 
field . . . . .. . ... . .. . . . . . . . . . . . . . . . . . ... . 749.695 

Film bath. H. S. Applegate . . . . . . . . . . . . . .  749,513 
Filter. W. Noles . ... . .. . . . . .. . . . . .. ... .. . . 749.576 
Fire alarm, automatic and manual, W. 

L . .  Denio . . . . . . . .. . . . ... . .. .. .. ... . .. . 749.175 
Fire alarm circuits, automatic non-interfer-ing repeater for, W. H. Kirnan .. . .. .. 749,387 
Fire e'scape. J. Spiro .. . ... .. . . . . . .... . .... 749.406 
Fire escape, M. Hirsch " .................. 749,55b1 
Fire extinguis�Br, G. C. Hale .... . . , • . .. . .  : .. 74!l,6HS 
�'Ire pot. G. G. Kniffin . .. ........ ; ........ 749.203 
Ii'ires, extinguishing, E. -Gates . . .. . . .... . 749,374 
Inrearm, breech loading and discharge ac-

tuated, S. N. McClean .. . . .. . . . . . .. ... 749,214 
Firearm, Single trigger mechanism, E. D. 

Fulford . . . . . . . . .. .... . . . ... .. .. . . . .... 749.687' 
Firearm. revolving, A. L. Mollett . • . . . . . . . .  749.212 
Il'loor, \'""Bidewalk; roof, or like support, P. 

H. Jackson . . ..... .. .. .. " ............ 749.440 
Flooring ends, machine for trimming and 

matcbing, E. �. Fulghum . ;.' ......... 749,550 
Fluid meter, A. S. Tuttle . . . . .. . ... .... . .  749.645 
F'olding table. W. J. Marrett ............ 749.571 
Food, making cereal malted, J. D. Bour-

deau . . . . .. . . . . .. . . .. . .... . .. .. ..... .. 749.420 
Food products, preparing rice, Johnson & 

Lock . . . .. . .. . . .... . . . .. . . . .. . . .. . . . . .  74ll.564 
Fruit drier. H. E. Smith .. . .. . ... .. . . . .. 749.404 
F'ruit pitting and stuffing machine, Middle-

kautl' & Schirm .. . ... .. . .. .... . . . . . . .  749.e97 
Fuel feeding device. G. W. Limbert . . . . . . . .  749.206 
Furnace, StevenA & Timmerman.......... 749,462 
Furnace for melting steel, etc., movable 

swinging body, I ... Rousseau .. . .. . .. .. 749,403 
Furnaces, apparatus for heating ai.r for sup-plying blast. G., Teicbgrlleber . . . . . . . .  749.502 
Furniture. M. ,E. Stockwell ... . . .. . . . . .. ... .  749.709 
I'use, projectile. H. '''Dahlke .. . . . . ..... . . .  749.534 
Game apparatus, coin controlled, C. Molitor 749,898 
Garbage crematory, L. F. Decarie........ 7 4�,269 
Garden implement, J. B. Bomberger . . . . .. 749,157 
Garment fastener, N. W. Perkins, Jr . . . . . 749,321 
Garment fastening device, Washburne & 

Richard . . . . . .. ... .. .. . . . . .. . . ... .. . . . 749,648 
Garment hanger, E. Shoeneman . . . . . . .. . . . .  749,455 
Garment supportf'r clasp, C. Andresen .. . .  749,145 
Gas burner, F. H. Allen . . • . . . . . . . . . . . . . . .  749,251 
Gas burner, air, L. Denalrouze . . . .. . . ... 749,478 
Gas burner igniting device" acetylene, H. 

C. Thomson ......................... . 
Gas burner, incandescent, Grice & Dewey. 
Gus generator, acetylene, }". L. Irish ..... . 
Gas, manufacture of, W. A. Koneman ... . 
Gute, O. L. Compton ..................... . 
Gate fastener. P. Mast. ................ .. 
Gf'ar cutting' machine, H.-' Bilgram ...... . 
Gear, variable speed, T. W. Barber ..... . I
'G('ar teeth. shaping. H. Bilgram ......... . 
G('aring, multiple speed. W. J. Hagman ... . 

74Q.409 
749,533 
749.294 
749.302 
749.530 
749.444 
749,606 
749.683 
749.151 
749.186 

Glass, cooling retarder for drawing, L. 
Thornburg . . . . . .. . . . . .. . .. . . . . . . . . . . . . 749.680 

[Glnss or like SUbstances. beveling, Goehring 
& Troche . . . ... . . . .. ... . .  : ........... 749,551 

I Glove fastener. A. Leblanc ........... , .
, 
....... 749.618 

Grain cleaner and separator, E. R. Draver 749,366 . Grain scourer and dust collector, selt-con-
tained, E. R. Draver. ',' " ......... :. 749.367 

,Grain transporting and weighing apparatus, 
G. W. McNear, Jr. . . .. . . . . . . . . .. . . . . 

'!g����l-� d:i����rJ. 
B
Ba��e�U�.k 

. •  : ::::::: : : :: : 
Gun, air, W. R; Benjamin ............. . 
nun harrel. W. Rost ................... . 
f:nn or firearm. F. Tob isch .............. . 

749.216 
749.292 
749,60ll 
749,519 
749.402 
749.341 

Guns, means for controlling the ,reCOil of, 
S. N. McClean .......... . .. . . . . . . . . . . 749,215 

Hanellf'. See Bag trame handle. 
llunger. See Garment hanger. 
Ilal'l'ow. B. F. Bnkeb!ll . ... . . . . . . . . . . .  749.158 
Harrow tooth fastener, C. M. Ripperger. 749.226 
H1!I'Vester, clover, A. D. Miller .. . . .. . . 749.572 
Harvester, corn, E. A. Johnston . • • • . . . . . .  749,298 
Harvester grain guide, W. Glaze . . . . . . . . 749,375 
Hat fastener, L. Vibon . . .. .. . . . . . . . . .. . . 749.466 
Hatch fastener, W. H. Crawford., ......... 749,532 
Hay press. J. O. Damron ... . . . . . . . .. . . .  749,662 
Ht'at regulating apparatus, N. Eo' Nash . .  749,397 
H<'ating and lighting apparatus, G. �m-bprt .. .. . . ... .. . . . .. . . . .. . . .. .. . . ... .. 749.384 
Heating apparatus. E. M. Warren ........ 749.244 
Ht'ating apparatus, electric, R. Kuch . • . . . .  749,204 
High potential switch. J. F. Kelly . . . .. . .  74g.200 
Hinge. D. W. Tower . .. .... .. .. . . . . . .. . .  749.411 
Hinge. door, J. R. Hartman . . . . . . . . . . . . . .  749.379 
Hinge, mine door, T. Jeffrey . ... . .. . . .. . 749,561 
Hoisting and conveying apparatus, O. & 

J. Jobnson .......... " ................ 749.198 
Horn-like material frOID, raw skins, prepar-

ing, E. Jetter . . . . . . ..... . .. . . . . ... . . .  74!l.297 ·,Horse blanket, L. H. Ayres . . ... . . . .... . . .  749.514 lIoree eye protector, L. A. Soutbern...... 74lJ 40G 

Scientific American 
Hors .. sho� calk. J. Abba . . . . . . . .. . . . ...... 749.599 
Horseshoe, elastic tread, A. W. JOlles .. � •• 749,299 
Hose coupling, Ballenberger & Scheide-

mantel .......... ........ .. . . . . ... . .. .  749.253 
Hose coupling, E. E . •  Gold . . . . . . . . . . . . . . • .  749.483 
Hose coupling. H. S. & H. S. Patterson . •  749.496 
HOSPG. S

i��e�1i�g 
. .  ���������' . . .  �l::.t��:�l:�.�: 749,633 

Hub, ball bearing wheel, Youmans & Rand. 749.652 
Hub, vehicle, P. Jenness. . .. . . . . . . . . . . . . . .  749,610 
Hydrant system for country houses, John-

son & Hitz . . . . . . . . . . . . . . . . . . .. . . . . . . .  749.563 
Hydraulic motor. D.' McIntyre . . . . .... .. .. 749.62ii 
Ice cream freezer, continuous, H. J. Ger-

ner . .. . . .. . . . . .. .. . .. . . . .. .. . . . . . . . .. .  749.286 
Ice creeper, Toscan & Cady . ... . . .. . . .. . .  749,342 
Ice pick. J. M. Dieterle . . .. .. .. .. ... . . . .  749,665 
Incubator, J. H. Boyd . . . .. . .. .. . ... . . . . . . . . 749.31i6 
Incubator egg tray. C. E. Adair . . .... . . . . . 749.143 
Ingot and forming same, H. W. Lash . . . .  749,490 
Inkstand. H. A. Johnston . . . . .. . . .. . . . . .. 749.611 
Insects from plants, machine for collecting, 

B. F. Johnson . . . .. . . . . .. . . .. . . . . ... 749.562 
Insulated support for wires, L. Steinberger. 749,336 
Insulating material or other purposes, COID-pound applicable for. L. M. Randolph. 749,224 
Insulator. L. Steinberger .. . . . . ... . .... . . .. 749.335 
Iron founding, A. Cochran . . . . . . . . .. . . ',' 749,258 
Ironing board, L. I. Buehl . .. ,............ 749.525 
Jar closure, O. N. Hoft'man . . .. . . . . . . ... . .  749,674 
Jar neck and closure, A. Smelker . . .. . .. .  749,457 
Keg washing apparatus, beer, F. Schmidt. 749.583 
Key filing device. C. F. West. . . . . . . .. . .. 749.598 
Kiln. D. J. Marrs . . . . . . . . . . . . . . .. . . . .. .  749.2U8 
Kiln, J. F. Warwick . . . . . . . . .. . . . . . . .... 749.413 
Kinetic energy machine. E. L. N. Denis .. 749.664 
Kinetoscopic - film, T. A. Edison, reissue.. 12,192 

Ii St " Foot .... a 
Power ar Screw Cutting 

Lathes 

he llsually J'lpeaks fr�m experience 
a nd therefore knows that 

Schieren Belting 
1s THE BEST. 
��e know it's the best on account 
of the way it'l'I made. He knows 
it's the best on account of the way 
It works. Y ou'lllrnow it's the best 
if yon study OUT "Dixie Belt 
Leather BooK." ShalJ we send it! 

Knitting machine needle. J. C. Egly . . .... 749.6811 
Knitting machine stitch cam. E. A. Hirner. 749.672 CHAS. A. 8CHl�!'1);J'lRG:& �!d I •. Lacing, shoe. E. C. Luks . . . . . . . . . . . .. . . .  749,569 1 �:I�A!���� ;;!klfn �t PHILADELPHIA: 228 N. Third St. Lamp, electr�c arc, G. R. Davison . . . . . . . 749,268 BORTOl'(: 192 Lincoln St. DElVER: 1519 Sixteenth St. Lamp, miner s electric, H. G. Prested . . . .  749,500 HAMBURG: Pickhuben4. Lamp regulator, incandescent, F. C. Scho- . 

field ... . .... . . .. . .. . . . . .. .. . . . . . . . . . .. 749.705 
Lamps with mantle hanging downward, 

Bunsen burner for incandescent ga� 
H. W. Hellmann . . . . . . . . . . . . . . . . . . . .  749.381 

Lasting portions of boot or shoe uppers, 
O . .c. Davis . . . . .... . . . . . . . . . . . . . . . . . . 749.267 

Lathes, variable speed mechanism for, W. 
Lodge .. . . . . ... . .. . . .. . . . . . . . . . . . . . . . .  749,49:: 

Ledgers,. account books, etc." lock for the 
adjustable backs of loose leafed, A. D. 
Hulquist . . . .. .. .. . .. . .. . . . .. . . ... .. . .  749.560 

Lemon squeezer D. H. Mosteller.......... 749,573 
Letter box, G. ' E. Benton .. . . .. ... . ... . . .  749,154 
Letter clip and blotter. com bina tion. L. 

Pratt ..... .. . . . .. . . . ... .. ... .. .... . . . . 749.221 
Lifting jack and tb!ll support. J. H. Kings-bury . . . . . .. . . . . .. . .. .. . . . .. . ... .. . . . .  749.489 
Lightning arrester, W. E. Cone .. . . . . . . .. . .. 749.426 
Liquid cooler; J. L. Steitz . . . . . . . . . . . . . . . . . 749.238 
Liquid cooler. O. Roderwald .. . .. .. . . . . . . .. 749.325 
Liquid trap. non-siphoning, J. J. Tokbeim. 749.503 
Lock. See Sash lock. 

GAS ENGINE DETAILl:l.--A VALUA-
ble and fully illustrated article on this subject is con. t�i.ned in SUPPLEMENT No. ] �92. Price 10 cents. For sale by Munn & Co. and a11 newsdea.lers. 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. ,Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

HartCord, Conn, 
Ovcl<;>meters Odometers, 
T"athometers. Oounters 
and 'Fine Oastings. Loom tilling detecting mechanism, E. Cunitl' 749.364 

Loom pile wire motion, H. K. Martin . . . . .  749.443 

t:��ca����tl¥. 1:. �:1�:1r.:::::::::::::: m:!�� ........................... . 
Mail or letter box, Dusenbury & Kelly .. .. 749.428 : -

Save Worry: Mandolin pick holder, B. F. Knell . . . . . . . . .  749,616 • . .. Mandrel, expansion, A. Klay . . . . . . . . . . . .. .  749,202 • • Massage, electromagnetic device for vi- • SHEET METAL GAUIE. 
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Luxury and Economy for all. 

Williams' Shaving Stick supplies 

them. No cup required. Just a 
brush and the s having stick. One 
stick furnishes over 300 shaves. 

25 c. of all druggists. 
The J. B. WILLIAMS CO., (iJastonbury, Cona. 

, ELL' I DRILLING 
, . '. ' . Machines 

Ovet70 sizes and styles, for drilling eitber deep or 
8hallow wells in any kina of soil or rock, Mounted on wheels qf on stlls. With engines or norse powers. 
Strong, si .... 'ple and durable. Any mechaniC can operate tbl!m easily. Send for catalog. 

WIIILIAMS BROS., Ithaca, N. Y. 
M 

brator;y. t
Eo K. 

t 
M�ler J .

. . i, . .. . . . . . . . .  �!�:�� • Measures in tbousandths from 0 to %. 
M:��bg'tox'.nsJ.

u��nBodg� . .  �:�. ���:::: ::: : 749 539' • In. tbickness and to 2 ins. from edge. ARMATURE WINDIN G, RIGHT AND M t b bo G A bi '741/600 • - iii otsheet. In leatber case, $6. 7�. • a c x, . go an . . . . . . . . . . . . . . . . . . . . • 
� J� Send tor free catalogue No. 17 B. • Left Handed.-An important paper for all amateurs. 17 Mat��rgSaf.e: .. �i��l: .. �:�i.v.e.r:: .. �: . . � ... :�r?: 749.472. 
• 

_� The L. S. Starrett Co., Athol , Ma..... W�sjrtN�':"pri�e'1��J�r.:.c Io�!\�ct; M���Pt��.E,i'n� Match stock preparing apparatus, W. H.. ............................ aU newsdealers. !lend for catalo;:,ue. 
Mea::'�1��r tb�··ti��··�f·;�il·i�··pip.;�:·�p: 

749.218 i ............................................ . Medfc':.rt��USta��o��c¥.
atii:·p�nd 

P
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Metal bars and beams, attachment for unit-ing, Purdy & Lane . . . . ... . .. . . .. . . . . 749.222 
l\letal grinding or polishing "apparatus. L. 

C. Forwood . . . . . . . . .... . . . .. . . . . . . ... . 749.179 
Metal rods, machine for shearing blanks 

from, J. P. Wennersten � .. .. .. . . . . . . .  749,415 
Mining, hydraulic gold, �'. J. Hoyt. .. . . .. . 749.1ll7 
Miter box, J. A. Traut . . . . .. . . . . .. . . . . . . . .  749.242 
Molder's l1ask, W. Lotz, Jr., et. al. . . . . . . . .  749,696 
Motor control, S. T. Dodd .. .. . . . . ... . ... .. 749.272 
Mowing machine cutter bar, W. W. JOlles . .  749,613 
Music leaf turner. P. & F. C. Engelking .. 749,667 
MUS\;m�e�rdtg 

G:l�� .
s:.l���l

.
a
.��.� .. �::���: H�.'i81 

Musical instrument cases, bow holder fot, .' 
F. A. Faulhaber . . . . . . . .. . .... .. .... . 749.433 

Musical instrument speed regulator, me-chanical, H. P. Ball . . . . . . . .. . ... .. ... .  749.517 
Muzzle for calves or colts, W. M. Van-

curen ... . . . . . . . . . . . . . . . . .. . . .. . . . . . .. .  749.594 
Napkin attaching device, sanitary, C. H. 

Schopbach . . . .. . .. .. ... ... . ... . . .. . . . . 749.453 
Necktie retainer. M. C. Lewellyn . . . . . . . . . .  749.621 
Nozzle and joint. hydraulic., J. A .. Yeatman 749.417 
Nozzle for discharging liquids. E. Sbaw . . .  749,232 1 Nut lock, J. W. Churcb . . ..... .. . . . . . ... . 749.529 
Nut lock washer, E: E. Brown . . . . . . . . . . .. .  749,256 
Oiler, windm!ll, S. E. Burke . • . . . . . . . . . . . . .  749,526 
Oils. treating, F. B. Pope • • . • . . . . . . . . . . . .  749.322 
Ore grinder, W. G. Phipps ... . . . . .. . . . . .. 749.630 
Ores, lixiviating, P. Naef • . . . . . . . . . . . . . . 749.700 
Orrery. J. P. Wesson . . . .. . .. . . .. . . . . .. . .  749,508 
Outlet box, H. Krantz . . . . . . . . . . . . . . .. . .. 749.442 
Painting apparatus. wheel, W. B. Long .. .. 749.622 
Paper and making same for obtaining fast 

copies trom writings of aniUn inks, M. 
H. Chapin . .. . . .  : ..................... 749684 

Paper bag machine, E. Quenard . . . . .. . . . . 749.631 
Paper clip. G. B. Dusinberre . . . . . . . . . . . . . . .  749.429 
Paper or other fabric, machinery for cut-

ting and folding, E. H. Cottrell . . . . . . . . 749.362 
Paper sack holder. W. E. Burks . . . . . . .. . . . 749.527 
Parcel grip. A. H. Brownley . . . .... .. . . .  749,660 
Pasteurizing, M. L. Fesenmeier . . . . . . .  � . .. 749,457 
Pen wiper, A. C. L. Chapman . . . . . . . . .. . .  749.474 
Pencil sharpening device. W. S. Doe........ 749;666 
Pf"rfo ,rating machine, E. A. Trussell .. ... ... 749,593 
Perforating or punching apparatus, R. 

Kronenberg . . . .. .. . . . . . . . . . . ... .. .. . .. 749,303 
Pf'trolcum storing reservoir, P. Englund .. 749 �S2 
Photographic shutter. T. Brueck ......... 749.162 
Picture frame, E. Servuss .............. 749,229 
Pictu 're frame, E. Schi€'venbusch. . . . . . . .. 749,332 
Picture mounting leaf or book, A. W. 

Engel ... ... . .. . ... . ... ... . . . . . . . . .. . .  749.281 
Pie plate rim. supplemental, G. L. & M. 

P. Blackman ........................ . 
Pile fabric, double, F. Pearson ......... . 
Pipe. J. H. Taylor . . . . • . . . . . . . . . . . . . . . . . .  
Pipe and jointing same. W. Thorpe ..... . 
Pipe fitting, P. J. Madden ............. . .  
Planter, A. G. Myers .................. . 

749.52:1 
749.219 
749.338 
749.465 
749.309 
749,"91 

Planter and marker, combined corn, A . 
Duhach . ... .. .... .. . . .. .. . . . . . . . . . . . . .  749.541 

Planter, seed, S. A. Grier . . .. .. . .. . . . . . . . 749.484 
Planters, _ground marking d€'vice for corn, 

H. Rockman . . . ... .... ... . .. . . . . . . .. . . 749.581 Plastic material packing macbine, J. C. 
. Thorn ............ .................... 749,M4 

Plow, 1'. O. Tollack ........ . ..... .. . ... . .  749,504 
Plow, disk cultivator, Lee & Beazley .. . . .. .  749,619 
Plow evener, five -horse gang, J. W. Gamble. 749,373 
Plow. garden. G. W. Cole .... .. . . . . . . . . .. .  749.259 
Plow handle clamp. S. C. Drake . . . . . . . . . .  749,274 
Plow, listing, . Bassford & Dawson . . . . . . . . .. 749.656 
Plow. sulkey. F. L. Aver!ll . . . . .. . .. . . .. .  749.146 
Pneumatic despatch system. B. C. Batchel· 

ler . . . . .. . . . . . ... .  , ................... 749.152 
Pocket knife. E. A. Severance . . . .. . ... . .. 749.230 
Polishing lathe, H. M. Crowell . . . . . . . . . . . . 749.265 
Post. See Fence post. 
Power mechanism, interchangeable hand and 

motive, E1!!cott & Norris .. . .... . . . ... .  749.278 
Press, M. Salzmann .. . . . . .......... . .. . .. 749,328 
Printing plates. preparing. E. Wunsche .... 749.350 
Printing press, H. T. Kent. ........ . . . ... . 749.487, Printing press automatic controlling mecLllll' ! 

ism. T. C. Dexter ... . ... . .......... . 749.536 
Printing press inking mechanism, G. P. 

Fenner . . . . . ... . . . . .... ... . .. .. . .. .. . .. 749,546 
Printing presses. etc., automatic controlling 

mechanism for., T.· C. Dexter • . . . . . . . . .  749.537 
Propeller for vessels. hydraulic, J. Dudley . .  749.427 
Pulverizer, J. G. McAuley . . . . . . . . . . . . . . . .  749,574 
Pump. H., C. Stoutl'er . . . .  � . . .. . . . .. . .. . . . .  749.239 
Pump. J. W!llmann . .. . . . . . . . . . . . . . . .. . .  749.241> 
Pump and water power motor, G. Kadlecsik 749,614 
.Pump rod counterbalance. Smith & McTurk 749236 Punching machine. E. A. Burke . .. .... . . . 749;164 

.Wha.t Would You Do? 
IF YOUR MAIL BROUGHT LETTERS like the FOLLOWING: 

Doubleday, Paare & Co. 
Iu your advertising you do uot do justice to THE NEW NATURE LIBRARY. 

Typographically without blemj!'ih-beautiful, 
As a reference library, thoroughly and always up-to-date. Never old, 

always new, Ge.nf'rally, the very best purchase of book" I've made in 
lonar while. WALTER 8. !nARDER, 

Gen'l Office American Type Founders Co., Jersey (,�ty. N. J. 

It Is not po. sible in tbe space of a single malrazine page to do anythinlr lIke justice to the beauties and worth of so elaborate a set of book. as THE NEW NATURE 

�e���!�&;' o�i�ii�ts�t'" :�g%�.ii�m�!�I�:itO"�T':;J�e.111�g:;.f.:J,es titles and con-
We are glad to prompt!;' furnish l:iormatlon in greater detail to an who signify DOUBLEDAY. 

PAGE & CO. 
24 Union Square, New York CIty. 

their wish to have it. ' 
THESE BOOKS YOU NEED 

II They're as necessary as the di,ctio'MTlI, and a l-Qt more interesting." 
THE SPECIAL POINT IS HERE 

Just nowyoucan get this llbrpl'Y at the lowest introductory price, 
AFTER MARCH 1st YOU CANNOT. 

GENTLEMEN:-YOU may senll me at your expense, details of your introductory o1fer on THE NEW NATURE 
laT.:;�ftfi'i �g��ull partlCU-

Doubleday. Page 6. Co. 
34 UNION SQUARE, 

Address . . . . . . .  4�" " " " " "  ••••••••••••••• 
NEW YORK 

•••••••. �., .'f' ... . .... - _ .• t •••••••• t ••••••••••••••• �. 
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Scientific America� 

6 6  Stevens-Duryea" Automobile 
A pleased customer recent1y wrote us: 

" The · STEVENS.DURYEA ' is 
perfect. and the next thing to fiying." 

Reauty, grace and practical utility are 
combined in our gasoline runs bout to a rare 
degree. 

Learn the highest developed .form of 
automobiling by using the noted machine 
that 

Starts From The Seat 
Price at factory 

$ 1 5 300 
Send for illnstrated catalog. 

J. STEVENS ARMS & TOOL COMPANY 
925 Main Street 

Chicopee Falls, Massachusetts 
Member Association Licensed Automobile Manufacturers . 

E i I Q lit . St 1 C tl " SEABOARD " STEEl, CASTINGS spec a ua y In ee as ngs. show physical qualities equal to the 
finest forgings. Our raw material is most carefully selected and our PRODUCT fills the highest require· 
ments. OPEN HEARTH STEEL CA&TINGS, for locomotive, shipbuilding, electrical. pump and general 
machinery purposes. Subject to U. S. Government, Lloyd's, Railroad and other specifications. 

SEABOARD STEEL CASTING CO., Chester, Pa. 

SENSITIVE LABOR A.TORY BALANCE. 
By N.' Monroe Hopkins. This " built-up " laboratory 

������ cifi� Wo��h :�t��;.e lfb�n�y�ge:i��u� ��: 
by any amafeur S�illed in the use of tools, Slid it wilJ 
work as wen as a $125 balance. The article is accom .. 
panied by detailed working drawings showinB' various 
stages of the work. This article is contained In 8eIEN. 
TI>'IC AMERICAN SUPPLEMENT, No. 1184. Pricel0 
cents For sale by MUNN & Co .. 361 Broadway, New 
York City. u'r any bookseller or newsdealer. 

Volt Ammeters 

FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI. 
MENTA L  & REPAIR 
WOR K, ETC, 
From 9·in. to 13·ln. swin". 
Arrane.ed for Steam Or 
Foot Power, Velocipede 
or Stand-up Treadle. Send jor Lathe Catalog. :.:::J�����'� .F_" III� .. 8I1iR : . . CO. EstabHshed 1872. 1999 Ruby St., ROCKFORD, ILL. 

'SCIENTIFIC 
_ �ERICAI\I 

A UTOMOBIL£ NUMBER 

��I INCUBATOR 

CYPHERS 
INCUBA TORS Guaranteed to ha.tcb more and bealthierehlekl than 

any other make, 01' your monel baok. Use less oll; 
eelt.ftlgulating, self-ventUatlng. Don-moisture. Endorsed and adopted bl 86 Governmen t E:zperlment 
Bt.t1ona. Catalog free i fl0U name this paper. 

can do this easily 
More 

Com· IDS'" 
then 

Cyph ... Incubator Co. Bullalo, N. Y. lIfROUGHOUJ 
Chicago, New York or 80aton. 

A SPECIAL 

Automobile 
NUMBER 

O F  THE 

Scientific American 
WILL ISSUE ON 

JAN UARY 30, 1 904 

It will have a Colored Cover 
It will cost Ten Cents 

THE NEW YORK AUTOMOBILE SHOW and the PARIS AUTOMO
BILE SHOW, both of them the most important autoniobile 
expositions ever held will be reviewed. Striking pictures 
never before published will illustrate the principal models ... 

GOOD ROADS, a subject of interest to every automobilist, 
'
will 

. be thoroughly discussed. :
. .  . 

NOVEL FORMS of LIGHT CARRIAGES and AUTO-BICYCLES 
will be shown. 

STRIKING MODELS of 1904 TOURING-CARS will be illustrated 
and described. 

NOVEL TYPES of AUTOMOBILES will be pictured for the interest 
of the general reader, Among them the prize tractor of 
the British War Office, agricultural motors, an automobile 
lawn mower, etc. 

In a division on Automobile Novelties, the automobilist will 
find instructive accounts of ingenious appliances, such as con
densers, igniters, tools, etc. 

The pictures published, for the most part, have been prepared especially for this num
ber �nd have been t�keI! for the purpose of clearly showing the technical features of the 
carnages. Each artIcle IS based upon a careful study of the particular machine described. 

MUNN .£. CO PubDshers 361 B d N Y k Q, 0, Scientific '<\'lDfrI .. lCOQ . . roa way, ew or 

Putter, W. W. Davis . . . . . . . • • • • . • ••• . • . • •  
Puzzle, G .  T .  Arnold . . . . . . . ' . . . . . . . . . . . • . •  

749,174 
749,351 
749,333 
749,609 

-Rail joint. E. J. Schindehutte . . . . . . . . . . • •  
Railway, T. M. Galbreath . . . . . . . . . • . . . . . .  
Railway brake mechanism, inclined, S. E. 

JackmHn . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  749,091 
Railway, �lectric, L. W. Pullell . . . . . . . . . . . .  749,401 
RailwllY, inclined, S. E. Jackman, 

749,676, 
Rail,Yay rack, R. Abt . . . . . • . . . . . . . . . . . . . .  
Railway rail, R. B. Guynan . . . . . . . . . . . . • .  
::n::r. ��lt���n�le�tri�; J.iga� W�niger: :  

749,677 
749,142 
749,183 
749,449 
749,597 

Railway switch, electrically operated, 
Breedlove & Grant . . . . . . . . . . . . . . . . . .  749,160 

Railway tie, H. Brunson . . . . . . . . . . . . . . . . . .  749,163 
Raising and dropping mechanism, S. C. 

Sruith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 749,590 
Range, K. G. Kronvall . . . . . . . . . . . . . . . . . .  749,304 
Razor stropping and honing machine, H. 

Wilcox . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  . 
Relay, alternating current, G. W. Pickard. 
Reversing mechanism, 11'. J. Ball . . .  749,516, 
Rice hulling machine, R. W. Welch . . . . .  . 
Rifle, repeating, R. C. Stevenson . . . . . . . .  . 
Rivet, C. D. Harrington . . . . . . . . . . . . . . . . .  . 
Road making machine, E. L. Lathrop . . . . .  . 

749,461 
749,399 
74V,OOll 
749,6bO 
749,463 
749,438 
749,617 

Roadways, construction of switchback, H. 
Dutrieu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 749,607 

Rock drills, electric sparking ignition - ap� 
paratus for. gas, J. V. Rice, J1'.- • . • • • • •  749,324 

Rotary explosive engine, Banta & Mathews 749,654 
aotary steam engine, W. J. Richmond . . . .  749,703 
Running g�ar, L. T. Gibbs . • . . . . . . . . . . . . . • 749,287 
Sad iron, J. Bennitt . . . . . . . . . . . . . . . . . . . .  749,5lW 
Sad iron, 1(. Kaltschrnid . . . . . . . . . . . . . . . . 749,615 
Sad iron holder, J. H. Cox . . . . . . . . . . . . . . . 749,363 
Saddle seat, harness, H. Leibe . . . . . . . . . . . . 749,620 
Saddles, antifriction seat cover for riding, 

T. V. Brooke . . . . .. . . . . . . . . . . . . . . . .  . .  
Safe, W. S. S. Fleming . . . . . . . . . . . . . . . . .  . 
Safe, heat, E. Kunz . . . . . . . . . . . . . . . . . . . . . • •  
Sand blast appnratus, W .  R .  King . . . . . . .  . 
Sash fastener, A. Assorati . . . . . . . . . . . . . .  . 
Sash lock, window, T. J. Sutton . . . 749,ti41, 
Saw set, J. Dietrich . . . . . . . . . . .  ),. . . • • . . . . .  
Scale case and blank therefor, single piece 

749,358 
749,283 
74�,205 
74B,48S 
749,469 
74�,642 
74B,ll70 

sh�et metal, W. N. Pelouze . . . . . . . . . . .  749,497 
Scale, weighing, W. N. Pelouze "' . . . . . . . . .  749,498 
School seat and desk, combined, J. H. 

Sutherland . . . . . . . . • ", .. . . . . . . . . . . . . . . . . .  749,640 
Screen, W. E. porter . . . . . . . . . . . . . . . . . . . . . 74!l,578 
Scrubber, J. Jester . . . . . . . . . . . . . . . . . . . . . . .  749,296 
Scrubber, mop, and wringer, combined, 

L. Wagener . . . . , . . . . . . . . . " . . . . . . . . .  749,50� 
Seal, car, A. W. Morgan . .. . . . . . . . . . . . . . . . .  74.),31. 
Sealing and o.elivering mechanism, envelop, 

H. Harte . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '149,378 
Sealing machine, envelop, Harte & Stevens 749,377 
Sealing machine, package, R. F. W. Beard� 

sl�y . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,681, 749,6�2 
Seat. See Sohool seat. 
Se'parator,. O. S. Emerson . . . . . . . . . . . . . . . .  749,280 
Sewing machine, buttonhole, W. E. Cood-

year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,437 
Sew ing machine coupling, J. M. J aCk.son. . . 74!J,2\:Jt) 
Sewing machine fan attachment, M. Steinpr 749,6RR 
Sewing machine feeding mechanism, carpet, 

J. Wittemann . . . . . . . . . . . . . . . . . . . . . . . . . 749,24iJ 
Shef>t metal strips, rolls for use in the pro-

duction of, G. B. Johnson . . . . . . . . . . . .  749,679 
Sheet metal vessel, J. R. McLaughlin . . . . . .  749,319 
Shelf, di1Ierential wine, J. T. Hicks . . . . . . 740,291 
Show window, G. If. Jefferson . . . . . . . . . . . . .  749,6'18 
Signaling apparatus, electric, 11'. B. Herzog 749,191 
Slgnaling apparatus, wireless, L. de ]forest, 

749,178, 749 434 
Signaling system, wireless, C. D. Ehret . . . . 749,37U 
��gnaling system! , wireless, H. Shoemaker. .  749,584 
SIphon, S. W. MIller . . . . . . . . . . . . . . . . . . . . . . 749,4·11> 
Smoke consuming means, R. Simms . . . . . . . .  749,58(; 
Snow plow, reversible rotary, O. Cutfing . . . 749.172 
Soldering macbine, G. L. · Merrell . . . . . . . . .  749,211 
Sound recording and reproducing .!Uachine 

sound box, G. K. Cheney . . . . . . . . . . . . .  ; 749,�60 
Sl'anner, A. W. Smith � . . . . . . . . . . . . . . . . . . . ' 749,5QS 
Sparking mechanism, variable, G. E. Tr-e-

gurtha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,505 
Spe�d regulator, high, L. Pagun . . . . . . . . . .  749,217 
Spinning and twisting machine, C. T. & 

A. T. Atherton . . . . . . . . . . . . . . . . . . . . . .  749,470 
Spinning machine ring rail motion, M. T. 

Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 749,521 
Spinning ring, D . .  Harrington . . . . . . . . . . . . . 749,189 
Spring mechanism, friction, G. Westing-

house . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  749,708 
Springs, end seat for elliptical, C. A. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Staking machine, Ii'. J. Perkins . . . . . . . . .  . 
Stamp, E. Ocumpaugh . . . . . . . . . . . . . . . . . .  . 
Stamp, time ' hand, W. If'. Bartholomew . . .  . 
Steam generator, F. Saffell . . . . . . . . . . . . .  . 
Stereoscopic color image and making same, 

C. L. A. Brasseur . . . . . . . . . . . . . . . . . . .  . 
Stoker, underfeed, J. M. Searle . . . . . . . . . . .  . 
Stone dressing machine, W. B. Stoughton . .  ' 
Stone sawing machine, C. A. Thomson . . . •  
Stool, foldable. W. B. S .  Hussa . . . . . . . . .  . 
Storage po,;ket, movable, C. Arnold . . . • . . .  
Stove, drying and annealing, A. Ronay . . . . . 
Stoves 0.: ranges, adjustable water tank for, 

L. Edel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Structure, composite, G. A. Weber . . . • . . . .  
Sugar loavf's, drying, E. Passburg . . . . . . .  . 
Sulfur burning apparatus, J. A. Marsden . .  
Surgical instrument, T. A. Houghton . . . . .  . 
Surgical pan, W. A. Galloway . . . . . . . . . . .  . 
Suspender end, W. Bloom berg . . . . . . . • . . . .  
Switch, T. Cope . . . . . . . . . . . . . . . . . . . . . . . . .  749,201 
Switch and signal system, electric intf'r-

locking, Bleynie & Ducousso . . . . . . . . .  749,255 
Switch mechanism,. J. W. Osborne . . . . . . . . . 749,626 

E;����o�l'i::; L
de1�'iire�,:n�, 

. .  �: . ��I� : :  : : : :  m;m 
Telegraph or other blank, S. Townsend . . . . .  749,241 
Telef..����t ����: . .  ���:

.
r: . .  ��r.

e?:��, . . .  �: . •  �: 749,436 
Telegraph receiver, wireless, L. de Jj"'orest. 749,371 
Telegraphy, generating set for wireless, L. 

de Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,435 
Tel€graphy, wireless, L. de Forest. . . . . . . .  749,672 
Telephone apparatus locking device, Larned 

& Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,388 
Telephone exchange, Lundquist & Norstrom 749,308 
Telephone system, H. Redmon, et al. . . . . . . .  749,225 
Telephone system, A. D. T. Libby . . . . . . . . . 749,306 
Telephone transmitter, P. G. Randall . . . . . .  749,448 
Tel�phonic repeater, M. Gaily · . . . . . . . . . . . .  749,481 
Threshing machine, G. F. Conner . . . . . • . . . .  749,531 
Threshing machine feeder governor, W. 

C. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,629 
Tie. See . Railway tie. 
Tile machine, D. E. Forton . . . . . . . . . . . . . . .  . 
Tile, roofing, W. P. Grath . . . . . . . . . . . . . .  . .  
Tobacco pipe, J. W. Hayes . . . . . . . . . . . . . .  . 
Tobacco pipe, W. C. Cunningham . . . . . . . . . . 
Tongs or grapple, H. Sawyer . . . . .  -. . . . . . . 
Top prop, H. lIiggin . . . . . . . . . . . . . . . . . . . .  . . 
Toy, sounding, R. H. A. Geistert . . • . . . . . . .  
Trap, G. "'-. Hazel . . . . . . . . . . . . . . . . . . . . . . .  . 
Treadle mechanism for light machinery, J. 

749,669 
749,192 
749,190 
749,266 
749,330 
749,5m 
749,482 
749,380 

Wiebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,P.5l 
Trolle-y, W. D. Williams . • . . . . . • . . • . . . . . . .  740,509 
Trolley harp device, F. H. Allen . . . . . . . .  , '  749,601 
Trolley stand, W. H. Kilbourn . . . . . . . . . . . .  749,31JI 
Trousers, S. A. Bieberstein . . . . . . . . . . . . . . .  749,605 
Trunk guard, Billy & Beaudoin . . . . . . . . . . . 749,522 
Truss, J. Harris . . . . . . . . . . . . . . . . . . . . .  � . . . .  749,555 
Turbine engine, P. F. Holmgren . . . . . . . .  749,196 
Turbines, apparatus for governing elastic 

fiuid, C. G. Curtis . . . . . . . . . . . . . . . . . . . .  749,476 
Turbines, regulating, J. Wilkinson . . . . . . . .  749,468 
Typewriter attachment, H. Marshall . . . . . . . .  749,312 
Typewriter machine, C. Sears, reissue . . . . .  12,190 
Typewriting machine, Diss & Schmidt. . . . . 749,538 
Umbrella, collapsible, C. L. Marks . . . . . . . .  749,310 
Umbrella rib retainer, S. E. Groff . . . . . . . . . .  749,R76 
Upholstery spring and means for supporting 

same, G. E. Bigelow . . . . . . . . . . . . . . . . . 749,155 
Urinal, F. W. Henderson . . . . . . . . . . . . . . . . . 749,3R2 
Valve, F. L. Smith . . . . . . . . . . . . . . . . . . . . . . . 749,637 
Valve, disk, R. Baumann . . . . . • . . . . . . . . . . . .  749,518 
Valve for compressing engines, in1et, L H. 

Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  749,323 
Valve mechanism, W. A. Bollinger . • . • .  749,156 
Valve motion, C. F. Sleigh . . . . . . . . . . . . . . . . 749,456 
Valve, regulating, N. E. Nash . . . . . . . • . . . •  749,396 
Valve, water supply, H. Gardenier . . . . . . . .  749,285 
Valves, faucets, plumbers' fittings, etc., 

handle for, H. F. Keil . . . . . . . . . . . . . . . .  749,692 
Vapor generator and burner, Crane & Res-

tine " ' , . .  , ' ,  . .  , . .  , . . . .  , . . . .  , . .  , . . . .  , '  749,685 
Vehicle body. 1'. H. Bolte • • •  " . , " , • • • • •  , '  749.6GB 

© 1904 SCIENTIFIC AMERICAN, INC. 

Delivery Wagans' 
are fitted with 81 inchwheel·base and four full 
elliptic springs, insuring safe conveyance for 
dehcate packagesj carry one and one...f1uarter 
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CkageS accessible 
All adjustments of engine made from front 

of wagon: no need to remove packages to get 
at the mechanism. Delivery t.op can be easity 
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d
ri�:��

i
��ed�

e
J:�:o���

a
: 

Prlce of RambJer Delivery W�on. with Lrass Si�e 
lamps and horn. '85n.00 at tb. r�orJ". Tonne-au to 
81tach in plac.e of cleUvery toP. S100.00 additional. 

Rambler Cars are maae In six ditrerent models, 
1150.00 to 11,350.00. Our Dew catalogue tells why 
IOU should buy a Rambler� 

W05. B. JUffRY 4 foO � KINOS/IA. WIS •• U. S. A. 
Cbl� Braneh, SOt Wab.,.b Annae. 

Boston Dr.Deb, lt� I'.nluubu. A.nnue. 

THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER 
Swings a 24x2-lnch WheeL 

It has no pum� but a sim1lle trough unique-
����n�<!sil;r ���ft���dw:�� :�n!�� 

rut of order. WIthout question it is 
most practkal and durable wet tool 

on request. 
B. F. BARNES COMPANY. Rockford. 111 
RUBBER STAMP MAKING, - T H I S  
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorOullhly 
practical article written by a n  amateur who has bad ex
uerience in rubber stamp mak1n�. One illustration. 
Contained in SUPPLEMENT 1 1 1 0. Price 10 cents. For 
sale by MlIDn & Co. and all newsdea1ers. 

. 

NOISELESS 

Bevel Pinions 
We can furnish our New Process 

Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. y, 

MAC H I N E S  FOR ROLLINC 
SC R EW 

T H R EA DS. 
Any size up to 1 "  diameter, 3" 

long. Four sizes of machin�. 
IT Send jor Catalogue. 

.' BLAKE & JOHNSON, 
P. 0, Box 7, Waterbu ry, Conn, 

�tr�:��leolcan�ar:llw-:Jg��sti�g ::uy �� 
:h��ht:!r:��. elw�cijjl:t. ace:1o]eGr:��.

hea:r: 
Odor. Over 100 styles. Lighted insta ntl\- with a 
match. Every lamp warra nted. Acents Wanted 
Everywhere. 
THE . .  B EST " LICHT CO. 

8t E. 5th St., Oanton, O. 
Orlg1n&Il'atents. 

Home Mechanics 
for Am.ateurs 

By GEORGE M. HOPKINS 
Author of .. Experimental Science" 

370 Pages 326 Engravings Price $1 .50 

THIS important work 
has achieved great 
popularity, It tells 

how to do things. The 
New York Tribune says : 
.. The book may be com. 
mended for its practicabil. 
ity and suggestiveness and 
will be found to appeal to 
boy readers almost as much 
as to older amateur me. 
chanics," 

CONTENTS : 
Woodworking 

How to Make Household Ornaments 
Metal Working 

Model Engines and Boilers 
Meteorology 

Telescopes and Microscopes 
Electricity 

Each subject is adequately treated. 
Send for free descriptive circular. 

MUNN & CO., Publishers 
361 &o.dw., New Yark a:, 



Any ot· these be!lII li-

:::� n X: n I�inl\r ��; 
Pearls, in solid "old. 
hand-made mount i ll ,:! s  
will be sent direct from 
��fc����

o
IT 8� J�

c
:��je�{ 

LO inspectton. Order by 
number. '" e send goods 
prepaid and guarantee 
safe delivery. ¥ourmoney 
back without a question 
if you are not wholly 
pleased. Our diamr)nds 
are of superio r quality 

t:��h
'::r:'iIIJ- g

O
o':Ias 

fi.:�eJ. 
list every thing at 
wholesale prices. Our beautifulIllustrated Cata· 
logue shows thousands of photugraph8 of the newest and finest goods. !'j1'S FRl!lE-send for it 
to.da:\: and save one-balf on yonr Holiday Il'hopplnll. We are the largest concern in the busitless and Ollf' 
of the oldest-Established 1840. We refer to the Commet'f'Ial 
National Bank of Chica�o. CapItal, $2,000,000.00. 
S. T. ALTEMUS & Co., Diamond l\Ierchants, Gold & Silversmiths 

DiaS�����'C�a�I�::: �e
;�\�r�s����.

ing I St
tIli.:\f.��i:: 

Write for our Free 
" CAN I BECOME 

ELEC'l'RICA L ENGINEER ' "  
trach Electril�al Engineerin.f:, ElectrIC Lighting, 
Ratlways, Mechanical Engineermg, Steam Engi. 

neering, Mechanical Drawing, at your hamp by m:ul. 
Institute indorsed by Thos. A. Edison a no others. 
ELE(JT RIOAL ENGINEEII INSTITU'I.·E, 

240.242 W. 2Sd St. New York. 

WIRELESS TELEGRA PH Y.- SCIEN-TIFIC AMERICAN SUPPLEMEST Nos. 1 �1 :-1, 1 32'1, 
13�S and 1 3'J9, mntaln i11ustrated articles on this 
subject by G. Marconi. Additional Illustrated articles 
by other authors are contained In SCIENTIFIC AMERI
CAN SUPPLEMEN�' Nos. J 124, 1131 , 1 1?? 1 1 9'J, l 'J l ? ,  l 'J I !ol. 1 2 1 9 and 1304. These papers con· 
stitute a valuabJe treatise on wireless telegraphy. Price 
10 cents each from this office. and all.!Iewsd��}ers. 

What Is Daus' Tip";Top 'l 

Scientific American 
Vehicle, motor, T., W. Barller . . . . . . . . . . . .  749,150 
Vehicle, motor, W. W. & W. W. Burson . .  749,165 
Veildillg apparatus, C. A. Duwes . • . • . • • • • •  740,535 
Vending machine, W. S. Conner . . . . . . • • • •  749,260 
Vending machine, H. V. Hoag, Jr . • • • . • • •  749,485 
Vessels, means for determining the nauti-

cal bearing of navigable, H. W. Ladd . 749,694 
Vise, E. Shupe . . . . . . . . . . . . . . . . . . . . . . . . • • • •  749,2H3 
Vote counting machine, J. McTammany . • .  749,446 
"'l"ad sorter and assembler, B. W. Stevens . .  749,4n9 

;:fs�n'le':f:t'h�n�;, 
PN.

F��e�d-';'�;d� : : : : : : : : : :  �!�,�!g "A Message' to GarCloa" Y'ou' Dr."nk Down DI'sease Wall construction, hollow, D.  E.  Beeghly . .  749,254 
Wall wash, W. W. Russell . . . . . . . . . . . . . . . .  749,450 

�::g��b, ��e :Ukc
l���ghii����: . . . . . . .  , . . .  749,575 is not I I  in it n as a business stimulator with our fa-

Washtub joint. M. J. Kremer . . . . . . . . . . . . .  74B,611B mous little decorated tin reminders, called uull.juWI ;:��� f.:'��:' r ¥: ���;h�� ' : : : : : : : : : : : : : :  f!�:m We seil them at cost (10 cents) and pay li .. IiI.Ii.II.II.Ii .. II.II" 
Weighing and packing machine, T. J. postage because our advertisement is on the back. 

Brough . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • .  749,659 · AMERICAN STOPPER CO. 

��:fr�i��o�;PJ:ari�sVa�' fo�;E�:�: : : : : : : : : : .  m;��� 136 Water Street, Brooklyn, N. Y. 
Wheelbarrow wheels, mold for manufactur- Largest Makers of Tin Boxes Outside the Trust. 

ing, 'I.'. D. Harris . . . . . . . . . . . . . . . . . . . .  749,556 ------
Winch, combined hand and motive power, 

Ellicott & Norris . . . . . . . . . . . . . . . . . . . . .  . 
Windlass, ship's, J. Hansen . . . . . . . . . . . . . .  . 
Window, O. Frotscher . . . . . . . . . . . . . . . . . . .  . 

I Window :frame and sash, metal, J. A. 
I Knisely . . . . . . . . . . . . . . . . . . . . . . . .  · . · · · · ·  

I 
Windrow attacbment, J. W. Anderson . . .  . 
Wire strf>tcher, W. B. Shotwell . . . . . . . . .  . 
Wood holder, J. E. Wallin . . . . . . . . . . . . . . .  . 
Wrench, W. E. Carter . . . . . . . . . . . . . . . . . .  . 

I Wrench, J. Speyer . . . . . . . . . . . . . . . . . . . . . .  . 
Wrtmcb, W. H. Ermentrout . . . . . . . . . . . . .  . 
Wren('h, G. W. Rouse . . . . . . • . . . . . . . . . . . .  
Wrench, N. G. Forslund • • . . . . . . . . . . • • • . . • .  
Yoke strap, neck, W. G. Callender • • • • • • • •  

DESIGNS. 

Badge, J. T. Bailey . . . . . . . . . • • • • • • • • • • • • • •  
Carpet, F. A. Haas . . . . . . . . . . . . . • • •  36,733, 
Carpet, L. H. Brown . . . . . . . . . . . . • . • • . . • • .  
Carpet, W. A. Perry . . . . . . . . . . . . . . • . . . . . . .  
Drinking counter. 01' bal' proper, for bar 

fixtures, .J. Ehrenpreis . . . . . . . . . . . . . . . .  . 
Stove door, D. F. Printz . . . . . . . . . . . . . . . . • .  

TRADE MARKS, 

B!lkery products, certain named, National 

749,279 
749,188 
749,608 
749,201 
74H,512 
749,6B5 
74U,64t3 
749.167 
749;237 
749,544 
749,632 
749,668 
749,166 

30.730 
36.784 
36,735 
36,736 
36,731 
36,732 

Automatle 'Volt-Ammeter 
ls deSigned and calibrated espec .. iaUy for te8tm� batteries on !las 
aline automobJles and launch es 
and for any other use of like ca
pacity. Accurate and substan
tial. Ampere reading made sim
ply by pressin" button. The 
most cOllvenient and complete 

bat��rr.leJ:r
t
iltrr.':f�

et. 
� Amperemeter $3.00. 

Atwater Kent Mfg. W ork8t 110 N. bth St., Philadelphia, Pa 

Andrew Ca.rnegie, Thomas A. Edison and man� other successful men be-
gan the lipe��t���� *hy1.����

r
;g� learn ? For $L 7 0 we will 

send- you a complete N. D. outfit with book of instructions, 
b.v express (not pre-
fo��f �Fe'c'M�r a"t� 

_ ratus. supplIes and 
novelties. 

J. H. BUNNELL & CO., Inc .• 20 Park Place New York. 

���Vr 1br:t h�� ���
e 
b��

a
fi�i�;e�t 

Impurity Jurks in it. Germs of 
disease cannot be seen, but they 
cannot pass through the c�Je· 
brated 

because it, is so scientitlcally constrl1Cted 
as to suppreSMeVery atom of solid matt\:'r 
in the water, thoroughly purifying it. Will give one gallon of pure water in 4 
minutes No trouble to clean or keep In order. 

BERKEFELD FILTER CO., 4 Cedar Street, New York 

BICYCLE 

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

It Is illustrated throughout and de
scrib es and prices Tools. 7Ujpage So 6)0" 
jJ.O ins. Th e latest edition. wit h dis· 
count sheet. hy mail for 25 cents. 

MONTGOMEltY '" 00., 
106 Fulton St., New York OIty. 

TIRE REPAIRING.- THE 
Mending of Single Tuhe Tires.-A practical article illus
trat1n� the method of inserting patches and plugs witb 
pliers and pluggers, together with rubbEr band oluUJlmg 
and the use of puncture banUs. £ illustrations. Con
tained in SUPPLEMENT 110'J. Price 10 cents. For 
sale bv Munn & Co. and all newsdealers. 

Biscuit Co. . . .  . .  . . .  . . .  . . . . . . .  . . .  . . .  . .  41 , 868 
Beating metals, certain named, John Finn 

Metal Works . . . . . . . . . . . . . . . . . . .  41,877, 41,878 
Boots and shoes, leatber, J. H. Cross . . . . . .  41,854 
Boots and shoes, leather, Julian & Kokellge 

Trom Pole To tquator 
Co. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  41,A�5 

Eoots and shoes, leather, T. F. Peirce & 
Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,856 

Bread, biscuits, crackers, gems, and wafers, 
Booklovers Library . . . . . . . . . . . . . . . . . . .  41,866 

Carpets, ingrain, damask, and Venetian, 
Dornan Brothers . . . . . . . .  : . . . . . . . . . . . . . . 41,850 

Coating material, certain named, J. A. & 
W. Bird & Co. . . . . . . . . . . . . . . . . . . . . . • .  41,876 

Coats, vests, and trousers, boys' and chil-
dren's, G. Lippmann & Sons. . . . . . . . . .  41,853 

Cotton duck cloth, West Point Manufactur-
Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,851 

Dyes, Farbw('rke-Vormals, Meister, Lucius 
& Bruning . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,857 

Elastic webbing fabrics and goring, Boston 
Gore and Webb Manufacturing Co. . . . . .  41,802 

Erasers, India rubber pencil, L. & C. Hardt-
muth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 , 847 

Eyeglasses and spectacles, lenses for, E. 

�LGIN TCHf,S 
run a,like 

Every Elgin Watch 
is adjusted to all 
c o n d i t i o n s  of 
heat and cold 
before lea v
ing the 
factory. 

An illustrated history 
of the watch sent 

f r e e  upon re
quest to 

ELG I N ·  
NATIONAL 

WATCH co. 
TO PRO,VI; tbat Daus' "Tip.Top " is 
the best and simplest device for making 
!�:le�°fr��8tj����rI�::���!\��1��� :iR , 

II." Meyrowitz . . .  . . .  . . . . .  . . •  . . . . .  . .  . . •  41,848 
Flour, J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . .  41,869 
Food, poultry, M. W. Savage . . . . . . . . . . . . . .  41,874 
Food products, certain named, Armour & ship compll:.'te dnplicator, cap size, 

\ltthout deposit, on ten (10) 

�8:':� t;��ko ]e�M $5 
tradE'dh�count ot· Net ss;..s per ('ent, or 

The Felix F. Daus Duplicator Co., Daus Bldg , 1 1 1  John St., New York 

lind Wt' will st<nd you ] 2 sheets 0 four 
�'����ir�����):,,��l �a���f ���eSt��a: 
m·d Dollar Ribbons-*t.50 III val. 
ue f'or l,n.6n. Non·Smut Carbon 
Pape,. is made of geln tinlzed ink, 
����f¥�iR;�\o��;,

m
�!nifErdsa�I!�: 

��h::���e!,�<;
e c

NPo��s;!�; ru6-
b,·ns wear longer, print better, don't till the type and arec1eaner. Sold by 
up tl\...date dealers. Money back if 
::;�l�'st!�!{::k��?t�� F R E E \a the Stenographer/, sent on reQuest.. 
N on-Smut CArbon &. RIbbon 
Co., Makers of Carbon Paper and 
Ribbons of all kinds, 114 MaIn 
St.� Roehe""ter� N. Y. 

Telescopes 
We supply equatorially mounted 

Telescopes 
for amateur purposes. Our 

OBJECTIVES 
arp absolutely guaranteed 
to he optically perfect. 

GUNDLACH·MANHATTAN OPT. CO. . Rochester, N. Y .  

Your Telep,hone 
DOESN'T RING LOUD ENOUGH 1 

T H E  Placed on front of 'phone rin�s 

G.D �b��;r�I���1 ���%��B
e
e,

l
�it��i 

DRO P 'phone IS answered. No mag'''' 
nets. Pamphlet " 11" free on request. 

t'�� ��W�1. for G A 

Trade Marks. 
Designs. 

Copyrights. Etc. 

qutctg�n:�:��r: gu�k�Tgi��d f�::c�g�f��:� 
invention is probably patentable. Communica-
:��� ::.?tlb]�oe�������� f�:�:�������!�et�� 

Pat ents taken throu!(h MUNN & Co. receive Special Notice, without charge, in the 

Scientific American 
A handsomely illustrated weekly. Largest clr· 
��t;i���fr:��t�!ell�iti�o��'tr;:h n��W:al��: 

MUNN & CO.3S 1 Broadway, New York ( Brau.1lh Ollice G2Ii j' 8t. W I18bl.DgtoU, O. C. 

Co. • . • . • • . • . • . • . • • . . . •  . • . . • . • • • . . . . • . •  41,8C7 
Fruits, fruit jf>llies, juices, and flavorings, 

pie, dried, "and preserved, Smitb, Lichty 
& Hillman Co. . . . . . . . . . . . ... . . . . . . . . . .  41,872 

Hair pins, celluloid or imitation tortoise 
shell, T. J. Taylor . . . . . . . . . . . . . . . . . . .  41,849 

Ice cream, water ice, and pies, powder 
prf>paration used in the manufacture of, 
O. J. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . .  41 873 

Lard, tallow, lard compounds, and substi-
tutes for lard, Cudahy Bros. Co . .  41,870, 41,871 

Lemonade, fruit, W. Holst & Sohn . . . . . . . .  41,863 
Metals, certain named, John Finn Metal 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,879 
Milk and milk products, Booklovers Li-

brary . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . .  41 ,865 
Pipes, ftexible metal, Metallschlauchfabrik 

Pforzheim, (vorm. Hch. Witzemann,) 
G. M. B. H. . . . . . . . . . . . . . . . . . . . . . . . . . .  41,880 

Remedy for animals, external, A. B. Young 41,861 
Remedy for piles, M. L. Martin . . . . . . . . . .  41,859 
Roofing, composition, SaIl Mountain As-

hestos Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . 41,8?1 
Salve, C. S. T. Hansen . . . . . . . . . . . . . . . . . . . 41,860 
Skin, preparations for beautifying and soft-

ening the, E. H. Lockhart . . . . . . . . . . . .  41,858 
Sound receiving and reproducing machines, 

parts thereof, and accessories for same, 
International Talking Machine Co . . . . . .  41,875 

Teas, Booklovers Library . . . . . . . . . . . . . . . . . .  41,B64 
Water for table use, spring, T. R. Dewar. . 41�86� 

LABELS 

NORTH AMERICAN INVESTORS, 
I 
FOR SALE 

on fa
n
o
l¥� 

t
i}�

s
i��

e
E�I�oWinll 

Two No. 2 Water, wlt/lout strenl'thening knee and MANUFACTURERS and EXPORTERS tray. live No. 2 Water. With strengtbenlng knee fI:Ild 
wbo oesire to have reliable information about bUSiness tray (onr latest tYl'eJ, and One No. 1 Dry. Parties ID-

Ar ' terested correspond with 
:�;::ii'ni�'ite ��tlne. Uruguay and Paragnay, may 

I LOOP.LOCK MACHINE COMPAN,Y, Waltham, Mass. 
MR. A .  SERAFINI, 

RlvBdavlB
. 

St. 116, -,-,uenos Aires, A�gentlne Republic The Frankl in  Model Shop 
ii:?ert�� �;v:h�����0'i::��1'3 tJ� t'�tl��l'§£�l.?i�au�� ExPerimental work for Inventors: an;. 
next, wben he can be see at the Produce Exchange , t,hillJl in metal. from a single piece to a 
Bldg. New York. Office of the Consul General. I complete work.1nR.model . Apparatusfor , colleges. ExlllJ:l1tlon mOdels. Introduc

tion samplES of patented artic1es. Spe
cial tools for makinJ;! metal novelties. 
Invf'ntions perfected. Drawings and de
signs wOl'ked out, :trom inventors' ideas. 
Send for circul�r 9. 

MODEL AND EXPERI MENTAL WORK.  PARSEJ.L & WEED, 
129-131 West 31st Rtreet, New York. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. FRE E C:J�I�e':,tn7�a1A:Jg�r.�cturaL Scientific 

Prospectus for 1903 rOI "Architects' and MODELS " EXPE R I ME NTAL WOR K Builders' Magazine,'� montbly$2a year. 
"Cigarros Habana," for Cigars, Central InventiOns developed. Special Machineri. WM. T. COMSTOCK. Pu b ., 2 3  Warren s.t.; New York 
"cut��i: 21�;����::·'.·" .f.�.�.·" .�i��.�:· .·.·������! :�::�� E. V. BAILLARD, Fox Bldg •• Franklin 5q uare. New York. 

S PECIAL MACH I N ERY I'Wi"
P:�i�����1 ���li� 

"
EI

����:
s 
C�.ig�����,: ' . .  :�: . .  :�����' . .  ?:�.

t��� AUT 0 MOB I L E Pra
rc\�re 

W ::S�J:e�:�rg�;� t��: Costilo Machi ne Works, 60 Centre St., New York. 
"Elk," for oranges, United Paper Co . . . . . . �g:� missions, carburetors. pumps, fubricators, axles. Also 
< 'Extra Fina Cigarros," for cigars, Central ���\��e �����n��J· f��m�:.e�Js;::�!n:ip����:1 
"Ha���.:'· 

C��;'r;o�:;; ' '
f��" �ig���; " c;,�t;.�i 10,667 OTTO KONIGSLOW, Cleveland, Ohio. 

Litho. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,073 
" La Marica," for cigars, American Litho-

graphic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,674 
"Lagima," for cigars, E. J. Lubovitz . . . . . . 10,665 
" Last Arrow," for cigars, C. B. Henschel 

Manfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,666 
"Munro's Corded Ceramic," for tiling, J. 

H. Munro & J. M. Van Orden . . . . . . . . . .  10,675 
"Portland Pennsylvania Cement," for Port

INCORPORATING ? 
Delaware gives more 'satisfaction for-'iess cost. We can 
���';f��;1f��U�:'�e.rb.=J}:'

a
�?:'

n
�ny conntry. 

DEI.A W ARE CORPORATION COMPANY 9�8 Market St., Wilmington, Delaware 

MOD'ELSA' CHicAGO MODEL WORKS 
. '1CJ t MADISOW ST CHICAGO IL L £STAB&ISt:'ED /867 v.. '"' , � O R  ( P f' L O( n OF MonEL S U P P'Ll E S  

- - �� TYPE WHEEL8� MODELS &..EXPt.RIMENTAL WORK.aMAll.MACHINERY NDVElTIE8 a. ETC. NEW YORK; GTE"CIL WORKS 100 NASSAU 8! N.Y .. 

BU ILDERS of Specl1l1 Machinery. Models. Experimental work. Inventions devel· 
oped. THE FENN·SAJJLJ<R JIlACH. ( "0., Hartford. Conn. 

land Cement, Pennsylvania Cement Co . .  lO,C76 
'IPuro Fino Cigarros," for cigars, Central DIE�, TOOLS. MODEL� and �pecial ll1achin-

10,671 D R  AW l N,C S L-:n�������������ing ery, Metal 8pecialties and Stampings manufactured. Litho. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Ramsay Mexican Sea Salt Shampoo Mas

sage," for toilet preparation, W. J. Rates reasonahle. Il'. Lewis, 136 Liberty St .• New York H OEFT &: M OOR�:, 85·87 Fifth Ave . • ChlcaRO. 1lJ. 

Ramsay . . .  . . .  . .  . .  . . . . . . . . .  . . . .  . . .  . .  . . 10.662 
"Sponge Loaf," for baking powder, Wabasb 

Baking Powder Co. . . . . . . . . . . . . . . . . . . .  10,66.1 
' ISUt1���.

es 
C�ig�::��,

.
': . .  ��r 

. .  ������' . .  ?:�.
t:�� 10,668 

"The Corker. " for shingles, Allen Lumber 
Co. . . . . . . . . . . . .  �. . . . . .  . . . . . . . . .  . . . . . . . .  10, 677 

"Triumph," for yams, Wm. H. Horst-
mann Co. . . . • . . • . . • . • . . • • . . • . . . . . . . . . .  10,661 

PRINTS. 

"Hasn't Scratcbed Yet," for scouring soap, 
Bon Ami Co. • • •  • • • . • . . . • • • . • . • . . . • . . . . . .  882 

"Men'.s Apparel," for men's apparel, Cabn, 
Wampold & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  878 

"Necco's Chocolates Are Ripe," for chocolates, 
New England Confectionery Co. . . . . . . . . • •  881 

< 'Palmer's Patented Hammocks," for bam-
mocks, I. E. Palmer . . . . . . . . . . . . . . . . . . . . .  879 

" Prunitura, " for medicinal prune syrup, L. 
Prange . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . .  880 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or. an'y patent 
in print issued since 1863, will be furnished from 
tbis office for 10 cents, provided tbe ' name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, 'New 
York. 

Canadian patents may now be obtaIned by the In· 
vf'ntors for any of the inventions named in the forf'
goIng list. For terms and further partlcular8 addreaa MIJIUI " CO., 861 Broadw&l, New York. 

Ll aHT MACHINE CONSTRUCTI O N  
:q�Y��:�rln ��:

e
#��� f>�gs ��rM���!�ped. Best 

MIOHIGAN NOVELTlr WORKS, Kalamazoo, MIch. 

fACTORY A6fNCIfS 
wanted for 

C A L I FO R N I A  
'f'wo men on the road all the time. Address 

FOWLER & FOWLER 
General Delivery Oakland, California 

National Su pply Co., 835 Broadway, N.Y. 
Model Makel's and Manufacturers of 
PATENTED ARTIOLE!', ET(J, 

Telegraphy CI"ul" free. Wond'rful antomatlctesober. 6 ,tyl", .2 up. OMNIGRAPH 
00., 62, 811 Oortlandt !'t . •  N. Y. 

VV A N TE D 
Patent Office Drm'gbtsrnen. Only thorougbly experl· 

enced men need apply. Muat show specimens of patent 
a
rawln

\'lUNN & Co., SclentllicAmerlcan Office. 361 Broadway, New YOfk. 

© 1904 SCIENTIFIC AMERICAN, INC. 

SPECIAL -MANUFACTU R I NG . 
D I ES A N D  STAMPINGS TO ORDER. 

SPEC'L MACHINERY-MO DELS·EXPERIMJ;NTAL WORl< DROP FORGING DIES AND DROP FORGINGS. HARDWARE SPECIALTIES n c  MANFb :fa ORO ER.S£NO SA M PLES OR DRAWINGS rOR ESTIMATES. WRITE FOR OUR BOO Jot L ET. TH E GLOBE MAC H I N E  & STAMPING C O .  97 0 HAM ILT O N  S T., C L E V E L A N D ,  O H I O . 

I CE MACHINES\ Cor US" En.r1nes ... Brewers' 
and Bottlers Machinery. THE VILTEB MFG. CO .• 899 (1]inton Street. Milwaukee WI • .  

M OD L I .... C�TALO G U � 5 , R � �  
.... U N I O N  MOOLL WORKS 

&. c.E.A 5 ® 193 CLARK CHIC, vO . 
D RYINO MA CHI NES.  S. E. WORRELL. 

Hannibal. Mo. 

NAME PLATES-EMPLOYEE CHECVS 
{"':KEY TAGS,BAGGAGE C'KS & BADGES ' 1\ 
J .RO B B INS MI'G.CO. 58 KN E E LA N D  ST. " SEND FOR C:i;:TA L O G U £  · · B O STON . M A S S  
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