
JULY !2, rrg64. 

the provision of a tubular axle for the hub 

and in the peculiar combination with this 

axle of a tie rod 01' bolt which is passed 

through the tubular axle and tlHough the fork 

or other part of the vehicle-fmme on which 

the wheel is Inormtpd. lly this arrangement 
upon taking out the tie-rod the wheel may be 
readily removed from the fork without danger 

of displacing any of the bearing-balls or other 

parts of the structUl'e, excepting of cOUl'se, 

the tie-rod. 

Railways and Their Acce .... ories. 

CAR-F'ICNDICR. -O. THIBAULT, Fall River, 
Mass. 'rhe intentioll in this instance is to 
provide a new and improved car-fender ar
ranged to readily follow the CUl'va ture of the 
tmck t o  insUl'e picking up of persons 0 r other 
obstacles in the path of the cal' at all times 
withuut danger 01' unduly injuring the person 
01' othel ' obstacles. 

COMl:IINICD STOCK, COAIJ, AND COKE) 

CAlI. G. E. SIMONTON, Vanwert, Ohio. '1'he 
object of this invention is to provide a metallic 
Htrllctm(, which may be used to transport live 
stock in one dil'eetion over a railroad and 
thereafter converted into a car adapted to 
carry <.:oal, coke, hallast, or other material 
when reshipping tbe cal', thus making the cal' 
useflll in transporting freight any direction 
and increasing the eal'Oing capacity of the car 
by ubviating the return of the same in an 
empty condition. 

RAII,-CLEANIIm.-p. C. Hn:cnm and W. C. 
RAMBMl(, New York, N. Y. In this patent the 
invention relates to improvements in devices 
for cleaning snow, ice, and the like from the 
"third" rails or other electricity-conducting 
rails in eleetrie-railway systems, the object be
ing to provide a device that shall be simple in 
conHtruction and that may be readily applied 
to eal's of existing types. 

Scientific American 15 

Businus ana P�rsonal Wants. 
HEAD THIS COlX'\I� CAftEFliLIJY.-You 

will lind inquiries for certain classes of articles 
numbered in consecutive order . If you manu
facture these goods write us at once and we wil! 
send you the name and address of the party desir
ingthelliformation. iu every case it is neces
sary to give the n lllnbcr of the inquiry. 

lUUNN &: CO. 

Marme Iron \\forks. Chicago. Catalogue free. 

Inquiry N'o. afj71' .-For manufacturers of electTlc 
fans which run with a dry battery. 

ACToS,-Duryea Power Co .• Reading, Pa. 
Inqllh'y No. �67S.-For the manufacturers of the 

.. Ever·ready " electrical goods. 

For hoisting engines. J. S. l\lundYt Newark, N. J. 

wft�1�l:lh��t �rr!e;;F�h��l::�� o�o��:g���� motors 

.. U. S." Metal Polish. Indianapolis. Samples free. 
Inquiry N o. �68 0.-}i�or makers of tinfoil for 

wrapping mOist goodst etc. 
Manufacturers of patent articles, dies. metal stamp. 

ing, screw macbine work. hardware specialties, macbin. 
ery and too is. Quadriga Manufacturing Company, 18 
South Canal Street. Chicago. 

Inquiry No. 568 1.-F'or makers of gas traction 
engines. 

Handle &; Spoke Mcby. aber Mfg. Co" 10 Bell St., 
Cbagrin Falls. O. 

Inquiry No. a682:.-For tbe makers of a Cigar call
ed .. Good Health Cigar." 

If it is a paper tube we can supply it. Textile Tube 
Company. Fall I-tiver. Mass. 

Inq IIi ry N o. :iti�3.-]'01' a large quantity of screws, 
cold ro)h�d tbread, baving' flat bottom, w1th slot. on top, 
eltber flat or round; all to be ahout 3-8mcb or 5-1G inch 
and from 3M to 9 incnes long. 

Sawmill machinery and outfits manufactured by tbe 
Lane Mfg. Co .. Box 13, Montpelier, Vt. 

Inquh'y No. ;,)fiStJ..-l1'or makers of vending rna· 
chines, also makers of lire extlllguishers. 

'V AN'rED.-Exclusive sale improved automObile spe
cialties. Specialties, Box 773. New York. 

Inquiry No. 5685.-For makers of artificial ice 
macliines, also for plant erectors. 

Wanted, agency or rigb t for any good-selling specialty 

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

no ath�lItioll will be paid thereto. 'l'lJi::-; is for 
our info)'IIlati(Jll and not for puhlication. 

References to former articles or answers sbould give 
date of paper and page 01' number of question. 

Inquiries not tllls\vered in n:asonal)h� time should be 
repeated; correspondents will bear in mind that 
some answers require not a little researcb, &nd, 
tbougb we endeavor to reply to all eitber by 
letter or ill tbis department, eacb must take 
his turn. 

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

IIpon any difference in the waves, but upon 
the difference of the bodies upon which the 
waves fall." Is this the correct theory of 
the relatioIl of hcat tu light'! A. A small POI" 
tion only of the waves which come to the 
eal·tll fl'(J1Il tlIe snn al'e atlle to affect the optic 
nel've and produce light. A much larger POl'
tion of the waves �ue too long to pl'oduce 
light in man and many of these will be felt 
as Iwut, if they stl'ike a portion of OUl' bodies 
which is provided with nerves for perceiving 
the sensation which we call warlllth. 'l'lIere 
is 110 difference between these waves' other 
than that of wave length. The terlll mdia· 
tion is employed to denote the sending Ollt of 
\vaves throngh the ethel' of space in this man
ner, T'he statement you quote is in :lgl'l�eJllent 
with the best modem statements on this 
point. 

(9418) J. S. F. asks: Will you please 
spec!:�
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�I�S �: t;;���}:J tell me if there is a cheap and practical way 

without remuneration. of testing electric lamps, to tell whether they 

Scientific Americ�.n Supplements referred to may be are up to the standard claimed for them ': A. 

had at the ottice. Price 10 cents each. rehe propel' mode of testing electl'ic lamps is 
BOOk;

ri
�:

.
felTed to promptly supplied on receipt of by the use of a voltmeter and ammeter or by 

Minerals sent for examination sbould be distinctly a wattmeter. You can then determine "I]('th-
marked or labeled. er the propel' amotlnt of (:lll'l'ent is' (:onsllmed 

by tiI(� lamp. There is no simple method of 
measllring candle po\vel' which you ('an lise, 

(9414) T. L. asks: Does the output since the lampR do not give the S�R1l! candle 
of a dynamo armature depend upon the nUHl- I power in difTerent: dil'e cUons. rJ'he ,':1.((-,<1 ean., 
her of turns of wire about the core or upon dIe po\vel' is a Il1cun or average of all tIl!: light 
the amount of wire tra Yel'sin;.; space between Rent out in all direetions. If the uulb has be
the core and pole-pi"",,'! Js the purpose 01' come dark with age on the inside, it should 
the iron in armature merely 1.0 attraet across be replaced by a new lamp. 
it the lines of force through which tile wire 
moves'! Is it true that in ring annat.llI:CS 
the wire on the inside is of no use except to 
conduct the cUl'rent generated upon the out
side '! If so, why? Could the wire be ar· 
ranged between armature cOI'e and the pole
piece in coils so thut all the wire will gener
ate current and so that the Cl1l'rent induced 
in one turn of wire wou ld cotJJli{�l'a('t that of 
the next ' ! A. The output of a dynamo de
pendS' upon all tlte elellll,nl S 01' its design, and 
not simply IIpon the two which you name. 
The number of liups of force eut pel' second 
determines the volts; !la, ,ize of tb" wire de-

(9419) W. R. writes: Would you 

])I'}VIC�} ,.'0 It l'LACING RAIIJWAY-TOR

f'1·}IJ(H:S. --E. \1". JONI':S, l'}nid, Oklahoma Tel'. 
Hy lneans of this invention a person on a train 
may plaee one 01' a llt11111H�I' of torpedoes SlIC
c�sively on the rails without stopping the 
movement of the train. The device is hand- or machine. Best reference. W. C. Linehan, Cincin. 
np!�l'aLe{l PllUl'ply, and being light and simple, nati, Ohio. termines the ampereS". 'rhe iron of the al'ma-

it ma.y be handled with facility by the train-
_ ruquil'Y No. 56S6.-b'or tbe makers of tbe stamp-

tlll'e core is to furnish a path of low magnetic 

men. mg" macbine, for stamping On aluminium, called tlie I'esistance fo!' the lines of force from O lH) 

kindly inform me through your paper how I 
may be a ble to obtain the gray color on a 

leveling instrument? A. The steel-gray finish 

on brass instruments lR obtained by l'etini:o;;h

ing. First clean off the old lacquer with alco

hol. repolish all the sl1rfaces to an even IURter 

or dead finish and make every part dc>afl from 
grease or finger marks. Then irnmpl'se in a 

solution of one ounce of arsenic chlol'idp. to one 

pint of water 01' in proportion for larger quan

tities, until the desired color is obtained. 

Wash in clear warm water, dr'y in sawdust, 

warm and relacq uer with a thin amI pale 

solution of bleached shellac in methyl alcohol. 

Use a broad camel'A-haiL' brush. 

i ___ , __ .' t':iimpJex." pole piece to the otlWI'. rrhe wire in the 
K [-'l'-LOf'K.-A. M. 'VrLHllx. Cherokee, inside of a ring armatUl'e is of no use I'xccpt 

Iowa. Bl'iefty stated, tllis invention l'elat�s In buying 01' selling patents money may be saved 
as a conductor. The turns cnt the lines of NEW BOOKS, ETC. 

to a nut-lock espedally udal)tpd .fol' lise at and time gained by writing Chas. A. Scott, 340 Cutler D Buildmg, Rochester. New York. fol'('(, ill t.he opposite directiol ls to those on IE VI':RWEll1TNU DES SPllnTCR FUER 
rail-joints and in Hllalog-ollH stl'lIctlll 'PS where 
two IIUt s are adjacen t to eacb other and to 
devicPR uf that claRs in which a conlH�cting 
piece or shank extends between the (,\\,o lluh.;, 
eaeh end of the shank curl'ying" a lock propel' 
wOl'king wi th the respective n 1I t!:-l. 

RANIJ-CLl')ANING AI'I'AltATI'S.--- W. S. 

V ANZAN'l" Eidl'edge, N. �J. III carrying out the 
P1T�(,llt invention �Il". Vanzant contemplates 
tIle pl'uvision of an i:lllJlal'atH� whieh will pl'O
dw'p Jilter-sand of the PI'0lWl' grade, snch sand 
lleiug thOl'ollghly tested and washed in its IH1H
�age thl'ough the HPPHl'at ILS, and he has par
ticillarly ill view- so constl'ucting the apparatus 
that sand llIay be taken from the sand-bank 
and passed to a car or bin without delay. 

Prinle Movers and Their Accessories. 

GOVICRNOR FOR .\[Am!':l·} ESC lXES.-.T. 

JIATT.II IE:-;KK. GB 'Velldpl�tadt.RI.I'asse, Darm

stadt, Uel'lnany, rJ;he ohject in this invention 
is to pl'ovide a device fOI' preventing racing 

when the prupellel.' leav(�s the watel' or lIpon 
tlIe breaking of the ""aft or the like. It con
Hist:s in the dosing of (lIe tllrotUe-Y,llve as 

soon as the engines, from one or other of the 
causes lI'lenLiollPd, exceed a pl'edetermined maxi
mllm velocity. The valve is re-opelwd as soon 
as the engines have J't�!-iul1ll.�d their normal 
Rpeed. The displacement of the valv(-, is ef
fected by means of a rod connected with the 
ship's engines. 

SAFI':'l'Y 81'Al{K .. SIIIFTI\:G J)]')vICl� FOIt 
1_, ,. Los 

Angeles, Cal. The invelltion ('omprises the 
combination, with the shaft of an explo.sive
engine and a shiftable electrical (,ir"uit:I,,'eaker 
and a sparking device ('01I1I"d,,11 with the lat
ter, of a covel' for tlIe end 01' the shaft, a 
roeking journal for the cCJver having a radial 
arm, and a link pivotally connecting sllch 
jO[Jl'nal-al'm .with the cil'cuit-breaker, whereby 
Ilpon raising the cover, the circuit-breaker is 
shifted correspondingly. 

Designs. 

DICSIGN FOR A HANIJLg FOn 1\1 II{!{OnS, 
RIUJSHI�S, OR L lKI', TO[LWl' All'I'WLES.-

R A. K�r.r.]jm, New York, N. Y. This highly 
()I'llillill.�llt.al de�ign fo], a handle, compriscs a 
woman's head posed at t Ilc upper 1'U I'l: of the 
hand I!:', a halldle narrowing then swelling the11 
coming to a l)oillt at the, lower end in grace
ful lineR, the handle beautifully scrolled and 
flowered. 

rmSIGN FOIt A BADGK-.T. S. 'L\T,T,F.l1Y, 
Grants Pass, Ore. trhis ornamental design 
for a badge is neat and simple, and consists 
01' a bird's web-foot and a well curved shield 
covel'ing the heel 01' uppel' part of the foot, 
with a claw projecting slightly from one side 
of the shieltl. 

NOTF:.-Copies of any of these patents will 
be i'u:'lIi"hed by Munn & Co. for ten cents each. 
Please stat" the name of t.1", patentee, title of 
thli Invention, and date of this paper. 

Inquiry No. 5687".-1'01' makers of an ice cream t he outside and cannot assist these in [lrOdllC- TrccH'\lsCIlE )l;Wl.;CKE. Von Prof. Dr. 
freezer conSisting of 6 or 8 wdividual cylinders. ing an electromotive force. A drum armatUl'e N. Wender. Mit 88 A bbildungen. 

'I'be largest manufacturer in tbe world of merry-"o - has all its wire active and of sel'Vice in genel'- Vienna and Leipsic: A. Hartleblln. 

rounds. sbooting galleries and band urgans. For prices ating electricity. L arge 8vo. Price, $1.50. 
and terms write to C. W. Parker. Abilene. Kan. (9415) M. P. C. says: Please answer Low-grade alcollol is destined to become of 
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ers of tattooing ma- the following qll(�St:i(JJlH: 1, In regard to the 
great indllstrial value as an en�ine fuel. Up 

to the pJ'C'spnt Linw. tli(�t'(� has been no work in 
Tbe celebrated" Horusby-Akroyd" Patent Safety Oil gas blowpipe described in " EXllel'iIIlen tar 

German in which the technical utilization of 
Engine is tmilt by the Dc La Vergne Macbine Company. I Science," what should be

_ 
the diameter and 

a !eohol has been discussed with anything like 
Foot of East 138tb Street, New York. l<-ng-th of the outside tube'! What i s  the size 

the thoroll.!!;hlleRS technologists demand. The of the hole in Ow end of the large 11d)(' ': 
u!e" :l,u

4tJ'l0:n�is g::'�J!'r-;;-,F?.Jr �i���C�I!.,'::f.s capable of 
What is the inRide diall""t"r of the small o r  pres"nt book seems well calculated t o  supply 

'Ve mallufa.ct.l1re anything-in metal. Patented arti- i.n�ifle tlllH"! Is it neces!omr'y to have the this want. i\ftC'l' treating: of the m(�thod of 

cles. metal stamping, dies, screw macb. work, etc., end of thi!'\ tllbe contracted 0,05 of an inch ':
, utiliJ.. :ing aleohol in variolls ('OllIlt rips. t.he 

Metal Novelty \Vorks, 43 Canal Street, Chicago. A FJ."'he length and diameter of the ()llt:-;id(� 
authol' deH('I'iiJes Tllp.t.ho<is of producing aieohol, 

hUluiry No. !){;90.-}1'or a good. serviceable,light- tulle in the gas blowpipe is of little COllSC-
alcohol illumination, alcohol cooking and 

draft boat about 20 feet Jong, for use 011 the Mississippi quence. A half inch will be ample to admit heating apparatus, alcohol motors and al:ito
H1ver. 

the nece�sary gas. ':rhe hole in tlw end of mobiles. In a bl'i(�r chapter thp author l'e

cr��':t��r:. No. �69t.-,\Vanted, a practical garbage 
the larger tube is a qUl},l'Ler inch, as is' statpd views the utilization of alcohol in cllemical 

industry. 
Inquir�' No. a692.-For manufacturers of the in the description in the book. The small 

Haunted Swing. tube may be lh inch, wi t.1t a tip whose opc'n-
Inquiry " o. 56!l3.-lt"'or manufacturers of porous ing is O,OS, as g'iven. YOl! should llUvP a tip. 

stones or material suitable fur tlItering water. since 'you cannot get a tube fine PIlcJ'ugh with. 
Jnqllil'\' No. afj9fl.---'Vant"d, refined kerosene in 

cases and barreis of li2 gallons, for export. 
InQuil'Y No. �6!'5.-For manufacturers of me

chanical toys. 
Inquiry No. �{j96.-For tirms desiring pattern 

work, ill quantities. at ClJSt. Derby' s Patt.el'll and Model 
"Vork�,l'erth Amboy, New Jersey. 

Inqujry No. a691.-F'or parties to manufacture 
several dental devices, including forceps. 

Ollt a tip, and if YOIl cOlild it would soon clog 
with IInst". 2. Can all 1.1I" flames l·e'lUiI·ed for 
amateur glass hlo\ving be produced with this 
blowpipe'? A. The flame oC this blowpipe is 
:Hlaptl'd to small jOhH oj' glass blowing, as is' 
HLatcd in the book. "'P are not able to add 
an,ything to ,,\1 r'_ I [opklns's wOl'k. 3. Can acety
lene gas be used in Uti, blowpipe, HIH1 will 

Cli
l����I��r I�OO�e�����;-rIJO�ll Il��t��:��t�r

e
e:l

s
m�)fw��S�n the generator uescl'jbed in "1,::-,: pel'illlPl1 Lill 

Inqu h'y No. a699.-For the manufacturers of the K(.'i�n<:p·' prod lice the gas fast enollgh ': J\. 
.. Crown Corking Machines." Acetylene can ue used in place of street gas 

Inlluil')' No. �100.-For tbe manufacturers of the if 'you wish, and the g'enerutor described in 
Lyman Boat. wbicb is a round tub suape, made of rub- " 'Experimental Science" will furnish gas 

�;��t':���n'��l��: a�I�P���o���1�u��I�� f���'o��s�a
ni�itf?� enough for the purpose. 

it and paddle around by means of his feet. 
Inqniry NQ. r.7UI.-For manufacturers of wool

scouring macbinery. 
Inquil'y No. �70�.-}i'or lnanufacturers of a stamp 

and envelope mOlstn11cr, made of sbeet iron or tin. 
Inquiry No. r,' •• :l.,-",Fur manufacturen;" of patent. 

ed fodder forks on contract. made of cast steel. 
rutlninr No. a104.-For a macbine that will rivet 

botlJ ends of a bar at Ol1(:e, ()lIe inch apart. 

Bn��Wit:lkl'l�a��li;:::�aB;���[t d�����s of furnaces for 

Inquiry No. 510(;.-For a small canning outtiL. 
Inquiry No. :>701.-For macbinery to manufac

ture handkercbiefs by weaving. 

(9416 ) E. P. W. writes: I wish to 
ascertain the [HOper place t o  !lilt an air-cham
her in eonnp(:t.inn with nn elevator', to pn!vent 
a ram which is caused hy a sudden close of the 
elt�\'at:oJ' valve. llow larg-e should the chambel' 
he according to the snpply 't glevator men say 
the hO]'iz()lltaJ e1lPck valve is the CtltlRe of 1,1Io 
ram. Is it? 1 make this inquiry as I am a 
watpr-mf'tel' man and we have a great ckal 
of tTouble with our meters on eleva tors on 
,,,,!Cotmt of the ram. A. We apPI'ehend til" t: 
your trotlbles f)'(Hll water ram ari �e from a de· 
ficient supply of ail' in the ail' chamber. It is 
well known that water unuel' great presslire 

InquirY No. 5709.-li'or appnrl.lt.us to weavet cut absorbs the ail' in an air e!Jatnbc'l.', and l'H,!,,;i(l\�s 

and bem handkerchiefs when made from piece. a chamber full of ail' with no pressure will }w 

I 11'1 IIi I'y No. a70�.-rl'or Macbmery to cutt hemt 
etc .. cotton or Jinen c10tb into handkerchiets. 

A Tla:ATlHIC ON TIlE PRINCIPLES AND PRAC· 

TICE OF DOCK l!J.:\W"EJOUXG. By Brys· 
son Cunningham, B.E. London: 
Charles Griffin & Co., Ltd. Philadel
phia: J. B. Lippineott Company, 1904. 
8vo.; pp. 559; 34 folding plates and 
468 illustrations in the text. Price, 
$9. 

From a practical point of view, this iH a 
work that !Can hardly he Ion highly COI>l

mend(�d. It 11 :,U .. ; also a certain lIistr>ri<:ill value 

that should increase with yeal's. No one ('an 

fail to ilp[ll'(�c:in te the high importance of t.he 

Hl.!h,kct i n  its l'l�lilti()n to COI1IJ1'lI'!'('(!, a 1](1 llj"n('(� 
ill its l'!�l:lti(;n to municipal und nnt.i ollu l Ill'OK' 
pel·i!ey . We have not Apace to I'eview the 
vo lul11e in the manner it drsel'ves, Lmt, j:o give 
some idea of the contpnts, we may say t.hat 

til(! practical side ()j' dock engineering is dealt 

with under the following heading-�: H(l(�k Ue
sign; C()!H:dTnct'ive Appliances; :\Tat(�l.'ials; 
lJock and (Jllay \\YaIls; l·:ni'.l'au(:(!:"), Passages, 
and Locks; .It'!:ties, WII:1I'l's, and Piers; Dock 
Gates and Caissons; Transit Sheds and Ware
houses; Hock nridg'e�; (ll'aving- and Hepnil'
ing l)ock�; and \Yol'killg gquipmPllt of I locks. 
The (li;jgTa1l1� and illllstl'ations are ndl11irall]p.: 
planH of Inany of the pl'incipal docks (If the 
wodd are given, and a c]psig'n fo!' a Illudel doek 
�YS1'.t'111 is offered, T'he book should be in the 
working library of all who are i.ltI.PJ'('sLtlc] in 
any phdse of hat'bor impl'ovement, 01' In the 
machinery and appliances used in slJch im-
Pl'{JVE�m(-'nt, 

Inquiry No. 51'10.-�·orthemanufacturers of the compressed to less than l-D of tile eapacity of 
Internatiu1lal typewriter. the chamber, so thnt. yOlll' H-·incil pipe IIn(lt�l' A Sn:DE,\T'S MANUAL OF A SI-:nn:s OF 

Qt.:,\X'l't 'l'ATt Vl·.: EXPEIUl\fENTS. By I'nquh'Y No. 5711.-F'or makers o f  tbe vacuum l;�O pOllnds presslIre will llave less than 7 
2�i�n�� suction sboe for walking-upside down on the inches of its length fillrd \Vi1"l1 ail', which is 

Juqllit'Y No� a'12.-For a toy banoon for experi- llot enough to take IIp the water ram, \Ve 
roellLmg. advise to tap a small pipe into 'illP ail' chnln-

Dayton Clarence Miller, D.Sc. Bos-
ton: Ginn & Co.,' 1903. 8vo.; pp. 
404. Price, $2. 

lllqllil'}' No. 57"13.-For makers of board suitable bel' at the bottom and ('onnect a high-pressure ThiR textbook of physics is hased upon the 

for playing cards, nil.' pump to fill tlH� (,}Jn1l1lJPl' w ith ail' at tile (:olll'se given to the sopllOmol'e class in the Case 

JIHluir).' N'o. :)1'14.- ]'or machinery for making watpr pressure. ThiS' will give enough elas- School or Applied Scie�ce. The selection ·of 
paper and straw board from straw. Udt,v to prevent water ram, 'Phe location is t1w problems aBel their tl'eatment is the result 

m��rrll�i�;�'t.��: a7'13.-For makers of macbinery for correct and no ot.hcr change is needed. of twelve j.7(�aJ'!o�' teaching experience, and the 
grade of work is that of the coul'se in general 

Inqlliry No. :;"lfi.-For macbines for cutting 
tobacco leaves, greell or dry, 

(9417) J. W. L. says: In looking over phYRics which is tang-ht in colleges and tech-
a copy of "Il�il'st Lessons in llhysi('al Rcipncc" 

Inquiry No. ;,)7"l7".-]'·ormakers of a m achine for T f -, t·1 -j'll .. ". ( I' )' "'1'1 l'ff ' breakilltl cocoannts Wl 
.. 
d relllovlIlg the kernel. 

I _
01J� u., lP- (� 0\\ IT

.
I,., on H.a t ,  }p (� .(�t-

Inquiry No. :;7 I �.-VOl" manufacturers of ice- f'llce In the �('n:;;n tlOn of warmth and VIRWU 
Wilking machinery for family u"e. produced by the ether waves does not depend 

n ical ;;;chools. rl'he several important exercises 
an, 1",I'e printed for the flrst time in a labora
tory manual; all([ among others that are given 
a more et!lcient treatment than is usual In such 
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boo I,::::;, arc tl10se (: f luc'el'nillg tlJe C0ll111a l'i::;on 
awl ( ,(liiul'uL i(J1l of ,:,!,"l'lu ! l l .:l led scales, the bal

litH'P. tit' lJ� it.Y lJy llyd I'o:-;lalie weighing, ther
mouH'lry, calil..n'utiou of tliermometers and high 
temperature UlcaSIl rcmcnts, tile mechanical 
equiv·llent of heat, vhotometry, spectrometry, 

the cap i l l a ry electrometer, and the like. '1'he 

bo.k i s  i l l ustrated by H lO diagrams. It i s  eon· 

cise i n  style, and will be found o f  great assist
ance in the teaching of physics. 

STEVENSON'S SEA Gu Iln; AND YACHTING 

MAr; l;,\]. FOR 1904. Edited by Paul 
Eve Slevenson. Published by Gard
ner & Cox, New York 16mo . ;  pp. 

Scientific A.merican 

" St 
" Poot ana 

ar Power 
Screw Cutting 

Lathes 

Bread cutting machine, C. E. Poignant 7(12,940 I Briek mlll'hille, J. A. Cothran . . . . . . . . . . . . 7H:�,4G4 Brit-k or tilp. (lit', hollow, A. G illett . . . .  , .  7U:!,K\I�) 
l�rJtlll('tLt� fUl'lIIillg I I tadlill(" C. D. Jcukius. !.��." �JI!? lll'wsb cuttt'l', L. K Ualllll'tt . . . . . . . . . . . . .  ·' U .. ),lIa� Grusb, l.Hleumatic, B, B. J 10\\'1, 1 1  , . • . • • • • • •  7U::, l tJO  HI t lsb, l'CSC1Voll' or fuul1tallJ, ,I. J�aJ l,llIce • .  7(j;�,;t.t l Bucket elevator, cbain, H. M. ll�Hllgrovcr. 7U:{ l ·l L  BUrlH'l', � "  � .  lVlel'l'ill , . . . . . . . . . . • . . . . . . .  7U:�::iOu j�l\ttOll, tuftl l1g, 1.1'. A. Ncider . . . . . . . . . . . .  7U;�,013 ('alculatillg: u1tl.cbine actuating lll\:<1IlS, 11'. I'. Mellelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7U2 02� (:alip,:I'�, adjllsta.hlt·, \V. K. H. Woel'l lcr . .  7H�:n71 l a u  hl1l1lg W;\('il WI', .J. C. vVintl'rs . . . . . . .  7U:�, I:tti Uallc ami stool, cIJUlliilled, M. l!'. Dougherty 7U;), lG() Callt buok, N. Bla IIdll'l . . . . . . . . . . . . . . . . . .  7();� 24U Cm' I.Jta!w, E. WillialHt:' . . . . . . . . . . . . . . . . . .  7G;.�:1�H Cal' brake safety attuebment, J. U. \Vrigbt 7();J,0-:16 Cal' UUUI' [U StCl1l:I', C. 'A'. lioutli . . . . . . . . . . 1(j:l,�:::;1 Cal' uro!, UlH�1' mllJ olH:r�ltillg wcdIUUi:::!W, lJ. 

C. Cuurlnl',Y . . , . . . . . . . . . . .  , . . . . . . . . . .  7U;�,2U5 

JUUY 2, 1904:. 

WON DER Acetylene Burners 
l"Jl'ice ;. J.lt.: 'r u �  n l':�/J' 
4Uc. eacb_ Sold by good deale .. s or write 
om STATE LINE MFG. CO. 

____ 91_b_"'_'O_tb Sts., chn �I_""_Jg_a,_'_r._n_Il.,_U_._s_. A_._ 

World's fair Visitors 
Will pro fit by adding a trtp to Colorado. Utah Or tbe Pa«lfie <,:oast, touring Lhe delightful Rocky Mountain regH)JI VIa the 

Denver & Rio �rande Rai l road, 
wl?ich h a s  .more scenic attractions. mountain resorts m meral sprmg:lS, and bunting and flsbmg grounds than 219. Price, 25 cents. 

An excellent manual fOI' its purpose. It con- Foot and Power �i�:IH�I;J��'��n��NiW'lJr!',.l"
a
d�: 

tains everything that a Ill'actical yachtsman SH IWARD  1,A�'lIE  " 0  . . 1:�l w. 2e\ SL .. Cincinllati. O. 

Cal' muver, Ie b'. & J .  Ie. ilag-emall . • . . . .  7G2,UUl 
Car opel'alill.g llH'clianislIl, dltJllplilg, �. J .  
Cal', 

J (�.1:�1111���1l � .. . i:, . 'It:��;�;:� , '. ' .
.
. . , .. . , 

.
.
.
.
.
. 

,
.
7
.�

;�,: ��: +��:� 73 Cars by band, (jl'v ic(' 1"01' pl"opdlillg wilway 

ally other line in tbe world. 
' 

. �rb!: lJI.v�gOJ'atiIlg cJimate of Colorado makes it e�pe .. clally lIIV �tl1lg fol' a summer vacation. As health resorts )JUlll��U, Colorado Sprinl!s, Glenwood Springs, and Salt J.llke City. are world-famed, needs to know, and a lal'ge amount of very 

IIseflll in fo rmation he"i(Jp,. The tide l.alJlcs 
are eOllll)lc't.P! a od,  of COlll'Se, thoroughly up-to

dalt'. The in formatiun relative to waterways, 
Ulh;liorn.geR, l i b'hthou !-;tl::'. Cllrrents, and the vari

OtiS items thut Hrc cssential to summer cl'uis

ing is particularly detailed and complete. The 
uUIJl11::l: 1  l.HlH the arlv � n i agl" of being a size that 

can be slipped into the l'()�i<e t., instead of being 

left to b e  stowed a way in some locl,er, where 

it would be most inaccessible when i t  was most 
needed. 

BUILDERS' ARCHITECTURAL DRAWING SELF-
TAUGH'l', By Fred. T. Hodgson. Chi
cago: Frederick J. ' Drake & Co., 
1904. 8vo. ; pp. 262. Price, $2. 

Mr. Hodgson, i n  w r i t i n g  t h i s  book, has com
piled from the varioll� voluminous works on thl"'! 

su bjec t, a n d  from his own knowledge of archi
tectme and hui l d ing, n very I1clp[ul  handhool, 

for young men engaged in subordinate positions 

i n  these trades, who have no particular knowl
edge of drawing o r  geometry, hut who, i f  they 

should acquire a fai I: wOI'king Imowledge of 
these subject" w o u ld be capable of fi l l ing, 
with credit, better positions. The book i s  writ

ten i n  concise style,  and i s  well  i l lustrated 
with SGme 2GO odd drawings. It should be 
found very helpful by all who are trying to 
secure a worldng knowledge of arcbitectural 

dra wi ng. 

CATALOGUE OF THE NATIONAL FIREPROOF-
ING COMl'A;\Y,  By Henry L. H inton, 
Engineer. New York : The National 
Fireproofing Company, 1903. 12mo.; 
pp. about 250. Price, $3. 

This handbook forms an abridged edition of 
the larger work to oe brought out oy the Na
tional li'ireproofing Company, and which, it is 

expected, will deal very "ompletely w ith fire· 

proofing materials and construction. The p res

ent volume i s  printecl from plates that will be 

used i n  the larger one, and i s  issned i n  the 

form of a pocket manual, being- neatly bound 

in flexible leather covers. The sample pages 

it contains are taken m a inly from the second 

and third divisions of the larger wOI'I" which 

treat of "materia l "  a",1 "safe loads." There 

are also, however, a Buwhe)' of pages of spec i· 

(ications of floor construction, entitled "M oclel 

Floors," and a series of "moment o f  resistance" 

tables, which make the hanclbook quite com

plete, since, aside from their special uses, they 

can also he used for obtaining the safe loads 

of the beams, and con'rC]lIrntly ca n be made t o  

take the p l a c e  of t h e  tables i n  t h e  r o l l i n g  mill  

catalogues, which tables have heretofore gen

erally been used for obtainiug the safe loads 

for the d i fferent sections of steel I-heams ancl 

channels. The hook Iln H  numerouS blank memo 

ol'andum pages ; and as it is the fir8f concerted 

elfort from a scientific standpoint which has 

been made to thoroughly treat of the materia l s  

now in common nse, as well  a s  the methods 

prevail ing, in the construction of fireproof 

huildings, it should be of great use to all those 

engaged in the building trades. 

INDEX OF INVENTIONS 
Por which Letters Patent of the 

United States were Issued 
for the Week Ending 

June 2 1 ,  1904 

A N D  E A C H B E A R I N G  T H A T  D A T E  
l See note at end of list about copies of these paten Ls.] 

Aeljustable bit, W. H. de Roseau . . . . . . . . . .  7G3,072 
Agricultul'ul hoiler, Marl'S & 'Volf . . . . . • . . .  7G2,D20 
Ail' lwaiw, Grabam & Potts . • . . . . . . . . . . .  76�, \)!J5 
Ail' hrake, \V. O. Mundy . . . . . . . . .  76:J,:.nO to 7(j:� ,:n2 
Air cOlnpressor, hydraulic, J. H. Alexander 7U;�,2H9 
Amusement apparatus, \V. S. Totbill . . . . .  7ti2,050 
Allchol', land , J\. CH�tl'liu • • . . . . . . . . . . . . . .  763,258 
A Pllii('ator, Eo E. 'rllPl' . . . . • . . . . • . . . . . . . • .  7t��,OtU 
Aslll'S, apparatus for separating coal and 

coke from, C. N. Pu vel' . . . . . . . . . . . . .  . 
Allt()sLei�h. \V. C. \VeisS . . . . . . . . . . . . . . .  . 
BalanL'c h'Clf, celluloid llel'lJt'tual daily, \V. 

Ii'. Dods\vortb . . . . . . . . . . . . . . . . . . . . . . .  . 
Raling pn'ss, 11. Larose " . . . . . . . . . . . . . . .  . 
BltL'r(�1 closer, H. L, l!'lanick . . . . . . . . . . . . . 
llatt"ry vlute, H. C. Porter . . . . . . . . . . . .  . 
Hjladwor�: loom, W. W. Dinwiddie . . .  , . . . 
Bcd, sofa, J. Christensen , . . , . . . . . " . . . . , 
Ht'dst('!Hl tray attachment, H. B. Hales . .  . 
n,"1t punching implement, ",Y. W. '\Voodlcy 
Bintl('I·. loose leaf, Gresham & Schade 
nit. ::;!'e Adjustable bit. 

763,001-
763,005 
76:!,172 
763,322 
7t;:�,050 
763,156 
i'C;:{,2hl 
763, 137 
763,17G 

763,017 
7G:l,27S 
763,147 

HI()ttpl' holdcr, H, T. Patterson • . . . . . . . . .  
Bolster, body, J. Green . . . • . . . . . . • . . . . . .  
Bomh lancc, Ii'. K Brown . • . . . . . . . . . . . .  , ' Books, etc., ornamenting tbe edges of, R. 

il'Jiegd . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  763, 196 
Hotth', non-refillable, G. \V. Filhrun . . . . . .  762,992 
RottIp, non-refil1alJle, A. Johnson . . . . . . . . •  763,200 
Rottlp, nc)n-L'(�1illuhli;>, C. F. Rohwer . . . . .  763,328 
nnttle wasbing appo.r.atuH, F. Goebel . . . . .  76B,174 
Box or candy covel', A. J. Field . . . . . . . . .  762,894 
Bracket and 8upport, H. F. Keil . . . . . . . . . .  763,061 
Bracket and snpport, H. F. Keil. reissue 12.231 
Brake hanger, non-chatterllll:. R. C. Taylor 762,1l6O 

Toledo Ohio,U.SA 

�_VU/can Iron worKS co· 

ur traw, 11. J,  Ucht . . . . . . . . . . . . . . . . . 7(j2,8� Cu!'burctel', J. l{utbven . . . . . . . . . . . , . . . . . .  70;;,U74 
Cal'l'itJl'-fl'awc, folding, A. 1.1. U. <..:. lit.'l'll::;. 7ij�,�J7U 
Cal'ving machine, ll. Nc-wholH:!1' . . , . .  , . .  , .  7G2,UaO 
Cash {:ontl.'olling apparntu8, R. & \?'Ii', Scbnei-

del.' . . , . .  . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  76:�,025 
Cash register, C. G. Heyne . . . . . . . . . . . . . . .  7G2,003 
Caster, G. \V. Smitb . . . . . . . . . . . . . . . . . . .  763,21 4 
Catcbcl', automatic, A. J. Maskrcy . . . . . . .  7G3,192 Ceml.'nt block making macbiue, 'V. 1,'. 

Peeler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  7G2,937 
Cbalk bolder, E, Jobanson . . . . . . . . . . . . . . .  763,060 

. 1 ... ow. excursion. rate� prevail to Colorado and Utah 'Vlll all lllles, allowmg hberal stop-overs at and west of 
Co101'3(10 pOints. 
. 'l'bJ'HlIg� car service �-rom, St. LoUiS and Chicago to ( olorado, ."Uta,h. and Cahforma poInts. ";uperb dining car�, �ervlce a-la-carte, n all through trains. Beaut! .. i��Y 

t
�lul::ltrated booklets will be sent free on applica .. 

S. K. HOOPER, (;. P. & T. A .  

DenVel". (:010, 

('hateiaiLl(', watcb, A. E. Epple . . . . . . . . . .  7U::,OU7 " Globe" Improved. Simple. 

Ug���la��
l
t]�;�::';l�' :ggtad��p�I

I�� 'f'r�l�� ' 'io'r: 
762,D16 

Reliable, Econ.ontical. 

TARE T n E  N I C I{ J> L  " I,ATE ROAD FOR J. Hal'ssler . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,978 Substantial. P r i c e s  
THE �1'. LOUI� FA IR. Cbul'll anci freezel', comuined, J .  R. Yar- GASOLINE R' I t  G d 

Lowest Rates and many unusual privileges. Special hl'ollgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763,139 M . . 19 l . uarantee , 
$15.00 rate on certain dateS. F'uU informatiOn em appli· Circuit in.tel:ru,pter for jump spark coils, C. . . anne E ngines Write for Catalogue. 
Cl.ttion to local Agents, or R. E. Payne, General Agent, Cla�ll;. �SI,�e?hpeliP(" ;"i:IUl' .p .

.
. . • . . . . . . . . . . . . . . . . 762,993 1 Built by . . . . 

291 Main St., Bulfalo, N. Y., or A. W. Ecclestone, D.P.A., c , 
385 Broadway, New York. C:1�sp, I". A; .Neider . . . . . . .  , . . • .  , . . . . . . . .  76il,Ql� PENNS '! LVANIA IRON WORKS CO ..  Philadelphia, Pa. 

g���,l:' u!�Ch����!nfO l: 'Sdl;�l:a'ti;lg 'stO'l;'; ' fl:�tiJ� 7�,34� 
and Ja6 Liberty St., New York. n. S. A. ' 

Marine Motors Clir,A'J. S:\�
ro

:iayel:S· · : : : : : : : : : : : : : : : : : : : : : :  ��:��� I The- Ao·-p- Ie- oM If yon want a Gasoline Clothes line, A. D. Moye . . . . . . . . . . . . . . . .  76a,ilOlJ . AUf AT1C 
Motor, witb all the good Clothes wringcr, \V. BlIlkelt:,y . . . . . . . . . . 762,1)83 For GO@! ]<�lIlrlnl'� Lall 'I('lll'� P 

point.s and none of COffiB. J. Donabue . . . . . . . . . . . . . . . . . . . . . . .  7G:J,U92 AntulIlubl ((!@, el(', . , 
the bad, buy a Coin cnntrollcd macbine, P. E. Berger . . . . 763,040 No wore belt, lJatt.er:y filld ('0111 

" R E L I A B L E "  Coin fn'('(1 upparatu8, J, Jofch . . . . . . . . . . . 76:3,280 Il\utntol trouh[e�, Dirt !md 
Com b, C. E. Millcl' . . . . . . . . . . . . . . . . . . . . . . 76.3,012 �'aterproof. E.aslly :lttadled 

Ei!��rJ�I�f g���:.
ke �l)m"illg . wheel, F.

, 
L. Cross . . . . . . . . . . . . .  7G3, 159 S���:lf� fl}i1;��tic�ll:��s �r'�::; Comb��stlOn l'cgulatl1lg means, J. M. W. Ignition apparatus, 

Boston tlasoline Engine Co. 1�lt�be�! . . . . . .  .' . . . .  '� . . . . . . . .  , .762,912, 762,D]3 The nnytoJl Elcctl·l·cn) .tlif·lr, Co. 
___________ I:u_B_

r
_

oad �.����
ton, .�:� �� g����il�CCI';1.� �f.l'IW.��gonl' . . . ��t��.�I� . : : :  : : : :  ��:iA� 98 Reibold Bldg .. Dayton, OhIO, 

HJGII ES1' GRADE GREY IRO N CA�TING!; Conductors, safety device for strong CUlTent 
For Gasoline Engines and Cylindel"S ovcl'bep.d, C. C. van der Valk • . . . . . . .  763,223 

AU kind� of Automobile Ca2tings. gonvcyel', J, M'J Edwards . . . . . . . . . . . . . . . .  �g�,,§g� FRONTIER I R O N  WORKS, 2 Auburn Ave., Buffalo. N. Y. c���rl�:" t?��, indi�3ti��g��%rt' 'f�'r: ' ',j," n: 
For PIPE-TH READING 

or CUTTING 
.-----.... . ----------- Parnall . . . . . . . " . . . . . . . . . . . .  , . . . . . . .  7G3,lUn 

there i. .. n(l m:u:hiYI(! 011 Lh� marilet that l:nn com·· p:ne for ea� of ol'eratioll and e.xcelhmce of work with 
FORBES PATE N T  D I E  STOCK 

Automntic Volt-Am mcter 
Is designed and calibL'ated espec· iaJly for testin@" batteries on eas 
oline automoblles and launches 
and for any otber use of like ca· pactty. Accurate ano substantial. Ampere reading made sim. 

, . ply by pl'essiI:;g button. 1'be 
most couvenient and compleLe 

battery tester on the market. 
VOlt-Ammeter $6.00. Amperemeter $5.00. 

Atwntcr Kclit l\1t'g. Works, 110 N. btb St., Philadelphia, Pa 

ELECTRO MOTOR SIMPLE, HOW TO 
makc.-Bs G. M. Hopkins. Descril)tion of a small elec
tric motor devised and constructed wit.h a view to as:-zist
ing amateurs "to wake a motor which lnight be driven 
:�i�:d,����r��n� a 

s�uffi��g���;����, f[grg:e����
e

�, f;;�� 
���

h
�vt��

I
\) 

IN��l���� l'��ri�ii��cr��l °Svcell�;���B.�ll����: ICAK Sr;PPLEMEl.\""T, No . •  ;4 1 .  Pr;ce 10 cents. 'ro be 
had at this office and from ail newsdp.alers. 

The Franklin Dynamo 
Ji'urnished in parts fOT amateurs to 
put together. Output of 5 amperes 
and 10 volts. Just tbe tbing tOt ex-
H�f��

e
���i�� P�l��t�f�� uri;' s���H 

lt���h 0�a!t'i�:8�i$3 gii�a':,�I:t!�aI�:: 
chined. $6.00 j parts aU macbined, 
ready LO assemble and wind, $8,50j 
B lue pJints and directions wi.th each 
set. �end for booklet 9. '. 

PARSEL.L & WEEU. 1211-131 W. 31st St •• N. Y_ City 

L � T )( E S 
First-dass tools at reasonable prices. We build foot and power lathes from 19 inches to 15 illehes. :'iemoith'e drills, emery grinders aud wood lathes. 

Write for complete catalog. \Ve guarantee to 
interest yOIl. 
Thc Cnrrol1-,'nmletwn Mn(·blnc Tool CO. BATA\'1A, OUIO, U. S. A. 

SIMPLICITY � comb�� HIGH POWER 
and DURABILITY 

" One Leve1< Drive " 
For particubrs write 

Monroe Engl'ne Co 19 narvard Place 
- • BOSTON, MASS. 

NOISELESS 

Core box, green sand, P. F. Woods . . . . . . .  7(,l,J:l8 
Crane, C . \; an Drjessche . . . . . . . . . . . . . . . .  7fi.:�,2Z'.l 
Cultivatc)!', M. & J. H . .Jennings . . . . . . . . .  7(k�,�HR Cultivato!', n, W. Roberts . . . . . . . . . . . . . . . 7(;;..t,a24 Cultivator fender, C. "V. Wbetstone . . . . . .  7n2,V08 

Vi!5e is self·cE:utering :m!1 die!! :m: Itlijllstable to :my variation of the fittings. Parts 
���. be\�'�l)lt�:����1 ��HI�����I�O� ��h:�� ;i�:;� 

CATALOGUE PHEE. Cl1ltivato[' shovelS, etc., clamp for, \V .  
Cul�.�i

"'�.eg;,i�t�,:: 'j,' 'n: ' E·!;t� . : : : : : : : : : : : :  +gHJ� lIiACTIlNE No. 30. C U RTIS & CURTIS CO . .  
Cu!''tain fixture, 1 1. E. Keeler . . . . . . . . . . . . 763,] 02 _R_a_n_f!._e_l<i_-_2_in_. R_. &_L_-__ 6_(_;_ll!_"d_e_n_S_t_.,:...B_r_i_dg:...e:...pO�r_t,:...CO_'_n_n. 
CUI,tHin fixture, H. M. Rt nrgis . . . . . . . . . . .  763,219 
Curtain [)cJh', E. E. Bingbam . . . . . . . . . . . . .  762,873 Cul.t:el·. E ,  J. Stcwort . . .  , . . . . . . . . . . . . . . . .  7G3,124 
])eeoJ'lirU1 ing macbine, P. P. Faure . . . . . .  763,170 DefecatIng apparatus, A Itolagllil'l'u & Znbil-laga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7G3,O�4 
Dental t:hair arm rest. A. \V. Browne . . . .  7()2,877 Depth gage, F. lipulliing . . . . . . . . . . . . . . . . .  763,U76 
Detector bar automatic cut-olI, J. T. Ham-bay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763, 180 Directury, telepbollP, F .  Drowns . . . . . . . . . . 7U:l,U03 Display fixturt', A. A. Bruten . . . . . . . . . . . . . 7G3,O-:ll 
Dock pOJltoon�, pipe Joint for fioating dry, 

1\\. A. BerneI' . . . . .  , . . . . . . . . . . . . . . . . . . . 
Dl'<lft equulil'.el', C. L. Englund . . . . . . . . . .  . Draft eqllaliz(!l', reaper, L. J(ratlss . . . . . . .  . Draw bill' pocket, R. Harding . .  , . . . . . . . .  . 

g�:��:i�gil'fttacf1�\��H����hX�' J .. �,�,�I�;\,��� . : : :  
Dust-arrcster, \V. ,1 . Newton, ct a 1.  . . . .  , . Dye and making same, antbl'aCf'ne, H, 
Dye "���� ��ki�g" ��'��; . 

'bll;e . 's't;lf�l�< 
. . E: Matbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  763, 103 Dyes, maklllg sulfur, A. F. POirrier . . . . . .  70:J,320 Elcctric brake, F. C. Newell . . . . . . . . . . . . . 7G:{,108 

l�l(>ctl'ic ciJ'tui1":.;, means for tuning and ad-jnsting, 1<'. Bruun . . . . . . . . . . . . . . . . . . .  763,345 Electric currents, partial circuit for, G .  
'fbompson . . . . . .  : . . . . . . . . . . . . . . . . .  , . . .  762,057 Electric furnace, C. P. E. Schneider . . . . . 763,330 

E'lectl'ic ligbt fixture, G. H. Young . . . . . .  763,237 Elrctl'ic ligbting apparatus, 'V. Knoblocb 76:{.002 
Electric motor controller, "T. N. Vance, . . . . 763,031 
Electric oscillation systcms, aPIHHatn::; for dctermining tbe lengtb of wavf'F; and ob· sf'rving tbe oscillations in, .J, Donitz . . 763,164 
Ele-cf.l'i<:ul drive for cen trifuga]s, 'V. L. ll'Olic!' ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. 762,088 
Electrode, ,nILI'a vil)let ruy, C. I:'. W. Horn 763,183 
Elevator (1001' opening 01' closing device, H. 

]\f. .Jenkins . . . . . . . .  , . . . . .  , . ,  . . . . . . . .  763.184 Elevator safety devicC', p, TIre mel' . • . . . .  , . 7GH,14A 
Embroider'y boop, �V ,  .J. Reinbart . . . . . . .  763,1 1 3  
Engine fend mechnnism, explosivc, L� F.  

'Vushhurne . . . . . . . . . . . . . . . . . . . . . . . . . . .  762,965 
Engine vapori7,(�r and igniter, oil, N. 1.1. & 

'V. 'V. 'ruck . . , . .  , . . . . . . . . . . . . . . . . . . .  762,060 
Extracts Ly pledl'il'ity. apparatus for mak· 

III�. G. D, Burton . . . . . . .  , . . . . . . . . . . .  nm,l !l2 Eyeglusscs, M. M. Kime . . . . . . . . . . . .  , . . . .  762,!) ] 1 
FabriC rcnovating apparatus, G. Wassert-

heul'cl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7r,:t,O:{2 
Fall, rota 1'." , G. 1\1, Rudd . . . . . . . . . . . . . . . . .  7H3,073 
Farm �nt�. n. Sbildts . . . . . . . . . . . . . . . . . . . 7H2,nr,1 ]�'flst('n('r, N. Rl'ay . . , . . . . . . . . . . . . . . . . . . . . .  762,876 Faucet, G. K. Cooke . . . . . . . . . . . . . . . . . . . . 763,263 

E L E C T R I C A L  FURNACES A R E  
fully described iu SCJENTJ}'JC Al\tERICAN SU PPLE�lENTS 1 1 "' , 1 3 " 1 .  I :� , ,;, I 4 1 !1. 1 4 '.!(/_  H '.! I .  1 07 7 .  PrICe ]O cents eac!:!, by mail. M Ult11 & ·Company, 361 Broadway, New York City, and al l  newsdealers. 

ARMSTRONG'S P IPE  THREADING  
- .ANH -

CUTTI NG·OFF MACHINES 
Botb Hand and Power. 

Sizes 1 to () inches. Water, Gas. and Steam �"'it-
l�i�·�; ��1�er�il�?o�,�i�;J'iD1:s 
1f/nivel'saltll ac1cfl..f)-lf.'ir.tiflelt to be 
THIJ: ]j EST. fl..J;.' ..... S/:1ul.!uT cal-aiug. 

T H E  AR MSTR O N G  M F G .  CO. 
_ ________ Bl·idg������ �O!��._ 

ORIGINAL BARNES 
P����ve Upright Drills 

1 0  to 50-inch Swing 
Send for DrilL Catal.O{)Ue_ 

W_ F. & J N O ,  BARNES CO. 
(Estab!is/ted 1872) 

1999 Ruby St" Rocklord , l I l ,  

�8u USE G R I N DSTON E S  P 
(f so we can SUPPlY you. A 1 1  Sizef! 
",oll�l I c d  and 1I 1 1111 0 U Jl l e d .  always kept In stOCk. R�Illt:m'l)er, we make a specialtYOf &e leCLinll stone::! for an spe . Clal purposes. r-w- Ask fo1' cataio(lue 
The CLEVELAND STONE CO. 

2d Floor.  Wilshire.  Cleveland. O.  

ROTARY PUMPt; AND E N G I N ES. TheIr Or�g�na
. 
nd I?cvcl,opment.-An huportnllt series of paper,s IZlvl.ng a lllg�(\nCal r�sume of the rotary pump �nd cllllln�, trom 1� and Il lustrated With clear drawmgs slJowm� t�e <..'Onst.ruetion of various forms of pumps HI1(1. engll1e.s. 38 illustrations. Contained in ::SU PPLI!;,J\1 Ir.N'l'S 1 1 4tH, 1 I I� tt! 1 1 I 1 .  Price 10 cents eueh. 1 or �ale by Munn & Lo. and all newsdealers. 

I,'elting <l1)parat:as, Flavcll & Dykman . . . . .  763,273 

Bevel Pinions :::�::::::' "i�r, �;[:.�� i.· "i. · B�(ige · : : : : : : : : : : : :  mJ�� PE R FECT · P U M p · POWE R. 
��:���I'�t!l��\'��J[ii��t�?�;��dJ:': E. Metcalf . 7ea,021 is attained only in the 

,,7 e cun furnis!l our New Process Noiseless Piniolls in bevels as well a� spurs of any size want.ed and 
to transmit any required borse 
power. Wlite for catalogue. 

Fib!'!' matorial suitable for twisting and TABER ROTARY P U M PS 
spinning. manufactul'e of rolls of sbort, si��f: a�J d�;��I��-tv��1 It. KrOll, .TI .  , . . . . . .  , . , ' ,  . . . • .  , . . . . .  , 762,01-:1 pump bot O r  Cold fluid FUt.CI·, flouting' wat er. J. Jlocbe . . .  763,325, 7(l3,;�27 t h in or t,hick. Requires 1{�ilt ('l'. walpl', I,'. A. North , . . • .  , . . . . . . . .  7(j:=t,;HS no skilled mechanic. Most 

THE N E W  PROCESS RAWH I DE CO. Filt" ,.i,,/, lIoat, J. !tocbe . . . . . . . . . . . . . . . . .  763,:!26 power at least cost. All parts 1i' !I'(! alarm apparatus, 1"..1 • •  Campbell . . . . . .  7�3,O-:l2 ! intcIcllang«H,blc Made of Syracuse, N. Y. 
. ----

ELECTRONS AND THE ELECTRONIC 
'rheory are dtscussed by Sin OT.(v.I'at LODGE in Scn';NTn'I(' A�J ,.:n.lCA� 8L'1·I'I.r.::!\lE�T:-) 1 42�� 1429. 1 430, 
14.:U, , ,132, 1 433, 14.:14. p· rice 10 cents each, by mail . Munn ,I( Company, 361 Broadway, New York Cit.y and all newsdealers. 

Reversible 4-Cycle 
Marine Engines 

Simple Durable Economical 
Send for Catalogue 

ROYAL E Q U I PMENT C O ,  
4 5  Golden H i l l  St., Bridgeport. C o n n ,  

, FIre �\·:tlls, means for. fiasbmg, W. R, Rose 7()2,n45 I uon, stee] Or bI·onzc. Can be Fluslllllg tank, H. "" alkel', Jr . . . . . . .  , . . .  7DH,22S dl'lVP,1l by belt motor or en-Foltling box, Z. B. Wphh . . . . . .  , . •  , . . . .  , '  7G2,B(jG ;
ine attacbment. LW'oe lllu,ljtral.f:'ri OatalOol£e J'ree. 

Folding 1I0x. G. A. Bisler . . . . . . . . . . . . . . . .  763,142 ABER PUMP CO .. 32 W e llS St..  Buffalo, N . Y ., U. S. A, Fruit wr;lppiug" paper bolder, [L Cooper . . .  763,045 
Fuel by distillation, manufacture of artificial, 

• T. T. J)a\'i� . . . . . . . . . . . . . . . . . . . . . . . . . .  763,267 
Fupl f{'pu device, PlIiv{'I'lIlcnt, W. I,'. 'Volfe 763,O:�3 
Furniture foot pad, D, 1... Miller . , . . . . . .  ' 763,306 �'\U;p for armor piPl'cing projPctilcs, H. S, 

Maxim . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  7G3,302 
Fuse, sbc ll , C. P. Watson . . . . . . . .  763,22G, 763,230 Gage, II�. H. Sbppardson . . . .  . . .  , . . . . . .  , .  7(13,211 
Garment streteber and hanger, E. C. Dedrick 763,]63 Garment supporter, F. Fcrguson , . . . . . . . .  7fl3,271 
G��R blll'lIl'J', R. M. Bucknam . . . . .  , . . . . . . .  762,878 
Gas genel'atol', acetylene, S. Rusbmore . . . .  763 , 1 1 8  Gfl.S gcnerator, ueety\(�ne, J, C. 'Vaugb . . . .  7n.a,2:U Gas grneratOJ', oil, F, IT. Bates . . . . . . . . . . .  7G3,030 

���0000000000000����������� • 
: Try : : Squares : 
� CONCAVE Case Hardened Stock. Blades � 
� hardened to Spring Temper and gradualeo 0 
� to 32ds and 64lh .. 2 10 12 ins. lonq. • 
� Write to·day for Catalogue Nfl. 11 :.. : THE L. S. STARRETT CO .. Athol, Mass, • 

G�lS generator , water, D, McDonald . . . . . .  763,31 3 
Gas or vapor bUl'nf'r, A. H. Artz . . . . . . . .  763,140 

S P R I G Gus pipe cnt off valve, Eaton & Fay . . . . . 762,890 N . H U B  Gas re)!lIlator, G. T. Gamb]e . . . . . . . . . . . . .  768,054 

New 7 in. BENCH SHAPER Gatt'. J. Combs . . . . . . . . . . . . . . . . . . . . . . . . .  762,883 FOR 
g�!�lnc��'"�f,'a�i;'a�ie ����g,esG: 'i-i: ·ri��;.ci : : :  ��:g�� BICYCLES. nOTOR CYCLES, AUTOMOBILES 

The best of its kind on the 
tllarket. Furnished nlounted 
On a colunln if desired • • . 

Special machinery bnilt to order 
Inventions Developed. 
Send for Catalog 

L.. 1:. R H O  D I: S 

Glass articles, drnwiuJ;" J. A. Cbambers . .  762,880 
Glass, drawing, J. A. Cbambers . . . . . . . . . .  762,87D 

g;����r:r�a�:i�i��g rF.reb�e�a�wefr �:����: :  �g�:��� 
Grain drill sboe, J. A. Ransom . . . . . . . . . .  762,942 
Grain <lump, Wilson & Hilling . . . .  _ _  . . . . .  762,970 
Grain elevator, T. F. Hal l  . . . . . . . . .  _ . . . . .  763,179 
Grain lifter, header, J. Mees . . . . . . . . . . . . . 763,194 
Graphopbone, G. C. Holden . . . . . . . .  , . . . . .  762,004 

HARTFORD • •  CONN. U, S, A. Handle f8st�nlng. M. �" Mohr • • • , • • • • • •  , '  76Z.9� 

Holds several World's Records 
for speed. Relieves and breaks 

jar below the axle, thereby 
saving at least half the wear 
on tire. Absolutely gnaranteed. 

FRANH. SCHMITZ ®. SONS 
�60-564 Orleans St. - - Chicaa;o. ilL 


