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(8877) A. J. R. writes : I hav e  a 
small machine requiring ahout 'I! horse power 
to operate, and whieh we run continnously, 
and am desirous of getting some economical 
power to operate and run it, and write to 
ask if there is anything on the market more 
economical and satisfactury than the gaso
line engine, and wuuld it be pussible to so ar
range gears a. to run the machine uy clock
work, or weight or spring? A. There is no 
power in a small way so good or so cheap 
to run as a gasoline motor, You should have 
for YOUl' work one of a half horse power, 
Weights 01' sllrings haye to ue wound up, and 
only gi\'e out Ilower fur a yery short time, and 
not all that is Ilut into them in winding, They 
have ueen tried for useful work, and have ueen 
given Ull as only suitaule for clocks, small 
fans, and for turning images a n d  goods in 
show windows, 

Scientific American 
( 8882) O. F. asks : Will two c oils of 

insulated copper wire attract one another 
when an electrical cut'rent is passed through 
them in the proper directions? What is the 
maximum of attraction outainaule expressed 
relatively to the weight of the cuils '! A. A 
coil of wire carrying a direct electric cut'rent is 
an electromagnet, and two such cuils will at
tract each other as two electromagnets will 
do. The a ttraction depends upon distance, 
mude of winding, amount uf iron un the cores, 
etc. '1'0 determine the attractiun of the coils 
yuu would use you should make and try them. 
You cannot use the alternating cut'rent in an 
electromagnet. 

(8883) A. G. P. asks : For a magnet 
with cores 1 � x <;-lG inch what size wire 
should I use to get the strongest magnetism 
when wound the multiple-wire method '! Will 
a magnet wound this way ue as strong as one 
wound the r�gular way '! Ahout what is num
uer of pounds pull on the tailpiece of a 
guitar when the instrument is in tune '1 A. 
There is no need to wind a small uar of iron 
uy a multiple wire to ohtain its magnetic 
saturation. Vse any convenient number of 
wire fl'u'm :!O to 24 and wind the spool to a 
depth of � to 1-3 inch, Then two tu foul' 
cells of uattery will make it lift its full load, 
The theoretical lifting power wuuld ue 1<; 
puunds which it is nut prouaule you can reach, 
We are not a ule to give the Ilull upon the 
taililiece of a guitar, If you haye a sllring 
balance, you can easily Ineasu: e it hy taking 
each string separately and tuning it to its 
nute with one end attached to the huok of 
the ualance, Get the strain in pounds for 
each string, and add the sellarate Ilulls to
gether, You can do the same thing uy using 
weights 01' stones instead of a ualance and 
weighing them. The exercise of yuur inge
nuity will enaule you to do yoUI' own investi
gating, and ue uf mure henefit to you than 
if we could tell you directly, 

has not ueen definitely prO\'en, though various 
theories have ueen advanced. lIeasut'ements 
with a thermo-HI�ment show that in tile same 
zone of the Bunsen flame, this mixtut'e will 
attain a higher temllel'Utlll'e than either thoria 
01' ceria or any other earth, if alone; while 
this does not explain why it a ttains a higher 
temperature, it does eXlllain why there is 
greater luminosity. 

(8890) D. McK. asks : How muc h 
does a uushel of vermiliun red weigh '! Buw 
much does a bushel uf yellow ocher weigh '! 
What is the specific gl'a vity uf red lead '! What 
is the specific gl'a vity uf white lead '! Do 
vermilion red and red ocher mean the same 
thing ': A. Ocher is very variaule in character 
and weight: a Winchester uushel will weigh 
from 1:!i'i Ilounds to 170 Ilounds, As Venetian 
red is also equally variaule, its weight will 
also vary, uut runs somewhat higher than 
ocher, The sllecific gl'avity of red lead is about 
!I: uf white lead, ahout G,i'i, Venetian red is 
made uy burning ocher; the term red ocher is 
rather unusual, uut it would prouably ue the 
same as Venetian red. 

(8"184) I. C. R. asks : 

(8891) C. T, J. asks : 1. What is t he 
equivalent uf une II. P. in man puwel': i. e. , 
about how much nmn power equals une II. P. '! 
A. For constant wurk a horse puwer is equal 
to the work uf S men, :!. What is the reason 
that two jJlatiHll1it strills are always placed in 
the acidulated water to he rlpcomllosed uy an 
electric cUl'l'ent'! ,,'hy couldn 't two strills of 
any other metal that is a cunductor of elec
tricity ue used '! A, Platinum is employed as 
electrodes in decomllosing water because i t  is 
not attacked chemically uy either the oxygen 
ur hydrogen of the water when they allilear 
upun it as nascent gases, It is the cheallest 
metal, if not the only one, of which this is 
true, lIydrogen can ue collected uy the use 
uf caruon electrodes; uut the oxygen comulnes 
with the caruon to form caruon dioxide, which 
can ue collected if desired, Oxygen cannot he 

What will make cullected frum cal'hun, 3. Could a small elec
Kilk waterllruuf and stiff at the same time '! 
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uattery should be run for work withuut having 
the propel' instruments for indicating its con
dition, 

(8892) G. J. V. asks what are t he 
ing'l'edient� URf'd in the manufactllI'p of lava 
insulatol'H: alsu enamel on the hackH uf re:o:ist
allce plates. A. The enamels used on inHula
turs are the same as are used un dh;llPH, There 
are many furmulas. A. good une iH: Take 
quartz, 100 pounds, caieined and gruund; 
hurax g-Iass, �round, GO pOllndH. �Iix. fUHe in 
a crucihle, and let cuol slowly, Powder·W 
lJullnds uf this glaHH. and mix with J pounds 
uf white Ilutter's clay, (;rind the mixtUl'e to 
a fine paste in water, Apply to a clean sur
face, and let it stand in a warm (Iry III ace to 
dry, After this. it is hurned in an oven, A 
glaze can be put npon this hy using a powder 
of white glass l:!G poundH, hurax :!;:) pounds, 
carhonate of soda, fused and puwdered, mois
tened and dried, :!O Ilounds, '1'0 4i'i Ilounds of 
this add 1 Ilound soda, )Iix tlwruughly and 
dry, Then reduce to a fine Iluwdel', Dust the 
surface uf the enamel while still moist with 
this puwder, and then lJake, Several cuatings 
of the glaze may ue Ilut un, une after another, 
The lavas are made of fine clays uaked as 
porcelain is treated. lj�ur many I'eceipts for do
ing this see "Cyclopedia uf Heceillts," 

(8893) 0. C. S. wri tes : A friend of 
mine claims that the wheels uf a milruad car 
slip sidewaYR only when ruunding a curve. I 
claim that they also hm'e what I shall call, 
for want of a hettel' eXllression, a rotary slill ; 
that on a slow-moving train the uuter wheels 
slill, while on a faster train the inside wheels 
slip, What are the facts in the case, A, The 
wheel finngps of railway cars bear agai!.lst the 
outer rail when rounding a curve uy their 
momentnm, and flgainst the inner rail when 
strongly Illllled uy the lucomutive, The inner 
and outer wheels UOtil slill, the inner one for
ward and the outer one hack ward, accurding 
to the conditions of running on a curve. The 
centrifugal furce at high speed thruws the 

(8878) H. H. asks : Will you p lease A, After the silk has heen soaked in glue and 
tell me how much ail' comllressed to 100 dried, it "huuld he digested fur several hours 
pounds IlreSSllre will expand when released '! in a solutiun of alum: this will make the glue 
The quantity of a it, released to reduce pl'es- insuluhle, and therefore waterllruuf, 01' the 
sure one pound, A, The ail' released from 100 glue may ue rendpl'ed insuluhle hy digesting 
Iluunds pressure will eXlland 4 � times its the treated silk in a weak solutiun of formal
Yolume, The (IUantity released to reduce the dehyde, Casein ('an he used in Illace uf the 
Ilressure one pound must ue O,OGS of the vul- glue: after drying the treated silk, the casein 

tric motuI', say % or y� II. P., tu be rnn on �I'pater weight on the outer wheels, when the 
a ] It)-volt, G �I..! 01' U ampere, alternating CUI'- innpl' wllf�els slip forward, 
rent, incandescent lightin� circuit, be started 
and stuPlled hy means uf a switch only, 01' (8894) C. E. H. a sk s :  I f  w e  take a 
would a rheosta t also he necesHary as with Bunsen lIlll'npr uHin� good fUf'1 �as. capahle of 
the lal'ger sized motors on circuits (If higher 700 heat units PPl' cuhic foot. and hurn thi� 
volta�ps '1 A. A small electric motor is usually with a nakpd flame, thp hpat resulting froln 
Ill'()\'ided with the Ilropel' coils for starting and each cuhic foot of ).,'>IS con"umed would ue oif
running at two 01' three speeds in the machine fUHPd into the slll'l'onndin� atniosphpre, and 
itself. The switch tllPn has three 01' foul' would raise the temllera ture a" high as SOU 
Iloints. and is fastpned tu the frame of the mo- units, Now, if we take the "a me hurner and 

ume of the ail' holder. can alsu ue rendered insoluule uy furmalde-
(8879) W. V. H. writ es :  Inclosed hyde, 

you will find drawing descriuing a t the uottom 
what it will do, Please eXlllain why the mu
tor reverses when wire. is connected at _1, A, 
When one cell is used in your Porter motur 
as shown in your diagram, the motor runs as 
a series motor, When you connect the secund 
cell, the armatlll'e 01' the field, as yuu mar 
look at it, is reversed, and the direction of tht' 
rotation of the armature is reversed. To re
verse the CUl'ren t in hoth field and armature 

(8885) H. K. asks : How can I c on- tor, It is more conyenient to Illace these in a slll'l'Olmd it with a shpet metal tuhe after the 
nect 1:! a ��-vult lamps, t:onHumill� hetween jU Heparate lllal'e in a lar�e motor. 4. \Yuuld yon marner of an ol'dinary gaR radiator, and in ad
and HO amlleres each, on a lIlH-\'olt altel'llating Illease state the dilference hetween the induc- (lition to the tuhe Illa('e two 01' three metal de
l'lIl'I'ent '! Lamps are a trifle o,·er 1 candle tion coil llsed in cunnectiun with the X-raYK {Ipctol' platps at a ('onvenient distance ahove 
puwel', A, You cannut cunnel't 1:! ;� V:!-volt lamps and telephony, and the inductancp coil uHed the fla IlH' , RU n� to hn ve nH much radiatin� sur
r'l'onumically to a circuit with lOS volts in it. in wireless tt-'·lpgl'uphy '1 A. An induction coil face as pORsihlp, WP find under these conditions 
The twelve lamps ha ,·e 4:! vults in series. haR two winding-s. the primary and the sec- the tempel'a tlll'e uf the S ln'l'Olllldin� atmosphere 
YOtl can connect them in serips to a resist- undary, A current in the primary induces an- is rai�pd very much hig-her than it would with 
ance, 01' inductance coil. and thus light them. othf'l' current in the �p('ondary, of a difff'rpnt the naked flallH', althoup:h we are using the 
You should apply to the (oIl11tany furnishing voltage and curl'ent strength in amperes, Huch same hUl'ner and producing approximately the 

does not l'eVPI'Re a motor: to reverse one of the current for the connection. and they will are Hl1hmkorff coilH and transformers gener- �ame numher of IlPat units pel' cuhic foot of 
these alone does l'e\'erse the motor, fit you out wlt� the IlrOllel' allilara tus, Huch ally, An inductan('e coil has a single wind- gas, How do you eXlllain this increased ef-

(8880) F. A. H. writes : I am p roduc- low-voltage lamps are made for uattery use, ing, usually without iron, to act as a restraint fieiency for heating '! A, YOUI' difficulty with 
jng, in an induction coil, altprnate currents in and ought not to be put on a hig-h-voltage upon the rush of thp ('url'pnt through the cir- the diffel'PI�l'e in the heating power of gas whpn 
the secondary hy emilloying, instead of the cireuit, ('uit. 'I'his it does hy the counter electromo- hlll'ned with an open flame 01' with a radiator 
usual contact ureaker, the change from high-

(8886) D. H. F. asks : What p erc ent- tiYe force Ilroduced in the coil uy its self-induc- is easy of pXlllana tion, 'Yhen the Ollen Harne 

est to lowest resistance in the Ilrimary. just tion, Its effect is Ilroduced not merely uy its is used, the hea t is cal'l'ied up to the ceiling 

as is done in the telephone with the tranRmit- age of shrinkage is there in the caHting of resistance in ohms. but alRo hy the imppdance in a R:tron� cUl'rent of air. and the upper part 

ter in series with the Ilrimary of the coil, I hrass '! That is, how much larger should the due to the l'eactance of the turn" of the ('oil I of the ['oom is much hotter than the lower part. 

learned from you some time since that these Ilattern ue to give the propel' dimensions '! A, ullon the current. i'i. Auout what would ue The heat is lost, since we do not live Ull there. 

d t II I d I t ' The shrinkage allowance on lJUtterns for cast- d' secon ary C Ul'ren s cou ( le rna e pu sa mg the Yoltage and the amllerage of a \\'imshlll'st I A ra wtOI' <loes just whllt its name Implies-

direct uy the use of a condenser, This has ing hl'ass should ue 3-1G of an inch pel' fool frictional electric machine having its two "tOllS the rising of the heat. The heat of the 

ueen argued against hy others whom I haye in length 01' diameter, circular dis('s of glass 1G inches in diameter flame is communicatpcl to the metal of the radi

since ueen in connection with, Will you kind- (8887) F. S. P. asks : Ca n you fur- (each), the glass ueing 1-lU inch thick '! ()Ia- atol', and this aets as the real heater, It 

Iy advise me just how to accomillish the de- nish me with a recille giving full directions rhine gives a sllark 1 % to :! inches long,) A, sends out the heat, down and all around with 
sired results, either with the contact breaker for making Flemish oak finish ': A. The wood 1'he voltage correRlJOnding to a given length of eqnal f��cility. Yon ean teHt this with a ther-
01', for instance, the transmitter, should it ue is smoothly sllrfaced, and a solution of COIl- sllark cannot ue stated in exact figlll'es, It de- mometor, an(1 see how the ail' uelow the radi

possiule? A, With a condenser attached to Ileras containing one ounce in two quarts of Ilends upon a numher of factors: whether ator is heated, "'ith the olJl'n flame the sllace 

an induction coil, the sllark at the hreak of the water is hrushed over, I.'ollow this with an plates 01' halls are emilloyed as terminals, and helow the flame is cold, by reason of the draft 

circuit in the viurator is made much longer oil stain mixed with sienna 01' umuel' and their size in each case: also Ullon hoth tem- of cold ail' dl'awn in to feed the flame, Hadi

than the spark at the making of the circuit (IrOIl ulack to color desired, Finish uy wax- Ilerature and pressure of the atmosphere, A ant heat tra\'els down as easily as it rises. 

through the primary. Bence if the spark ing the wood one 01' more coats to get the de- ,good discussion of this is to he found in ConYPl'tion currents of ail' always rise, and 

terminals are drawn allart so far that no sired effect, leaYing the grain ruuued off smooth Thompson's "Elementary Lessons," Ahout carry the heat up with them. 

spark passes on the closing of the primary and open, :!S,oOO yolts are usually given as the Ilres· (8895) G, H. B, say s :  I hav e  j ust 

circuit, only the spark at the ureak can pass, sure needed to force a spark through one inch commenced to nickel-Illate, and I t' f 
and that will always ue in one direction, The (8888) C, J. S. asks : Ca n you t ell of dry ail', G, Ahout what would he the yolt-

am 11 a mg or 

secondary current becomps a pulsatory un i- me how to make an electro-magnet to hp LU;ed age and the aml)pra�e of ft ::\0, -1 Laclpde Ral 
a large stove finn: they have all one can uo. 

directional Clll'l'ent, "'hen the spark terminals on 100-yolt altel'nating Clll'l'ent '! A. An electl'o- I . I d I . I ha\'!' turned out some fine work, but some of 

are neal' enough to each other. the secondary magnet cannot he used upon an al tel'nating �tm;���:�:t�;, 
lior 
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current passes hoth at the make and at the current, 'fhey are emilloyed with a direct in series, in multiple? A, 'rhe Laclede cell tile eX-llosed Ilal'ts, I was told 
�
to l,late the . . . 't d It t current. Thp al tprnating current {luwR fir�t . 

break of the primary ('II'Clll ,an an a erna - has ahout 1.4 volts on open circuit, as do all Ilieces in nitrate of COllller first, to make the 
ing Ilulsatory Clll'l'ent is produced in the .sec- in one direction and then in the Ollilosite di- the yal'lous forms of sal ammoniac cells, On nl'''kal adllel'e Lettel', I tl'!ed I't, LIlt dl'd not 

d d' rection through the circuit, so that the poles c C U u 
on ary win mg, 

uf the magnet are rpyersed at each altel'llation, closed circuit it (Iuickly falls to 1 volt 01' less, get any cOPller plate on, Please tell me the 
(8881) C. D, S. write s :  We hav e  a Huch a n  arrangement is not serviceahle, 

if the CUl'rent is as great as two-tenths of an hpst way to g-et the hest results of platings, A. 
pancake griddle using charcoal which is not amllere, I-pon ollening the circuit they recO\'er The peeling off from some of the work is PI'OU-
a success, I would like to convert it into an (8889) S. G. asks : What is used in 'Iuite well, since they ha\'e so large an area of ahly due pi ther to imperfect cleaning of the 
electrical one. The size is 2 feet G inches by the mantle of the \Yelsbach which gives to it ('arhon. Three cPlls in serieR will have three object or b�' using too strong a current. The 
1 foot 3% inches, How much and size of its urillian('y, and in what manner is it all- times the voltage of one: in muitillie they failure with the copper was due to the use of 
steel wire would be required to raise it to Illied; and also what change 0[' action is it, will haye the same voltage as one cell, 'rhe the nitrate of coppel', with whieh it is Ilracti
the right heat at 110 volts pressUl'e? A. We chemically 01' physically, that causes the amlleres cannot he �i\'Pn since t

l
hey del

l
,
l
end cally impossihle to (10 any Illating, COPller 

do not advise you to attempt the winding of mantle to glow so hrilliantly '! A, The Wels- upon the r:"lstance Of, 
the externa , as we as sulphatl', copper acetate, 01' cOPller caruonate, 

an electrical griddle, The danger of fire is uach mantle is made in the following manner: upon the mtprnal resistance of t�le cells, 7, together with sufficient potassium cyanide to 

too great, Hpecial asuestos insulation is re- A net is woyen out of thread, and this is then I have read that some damage m.
lght he done 

I make the douhle salt, is the Ill'oper material to 
qui red hy the underwriters for such articles, thoroughly impregnated with a solution of the to a s�orage hattery by overchargmg, hut that use, Ree "Sl'mX'l'IFIC A)mltICAX Cyclopedia of 
and you would find it far cheaper in the end mixed nitrates of thol'ium and cerium, in the there IS always more 01' less damal(p done by 

I Heceipts " article on "Electro-metallurgy," 

to purchase an article made to conform to the Ilroportions of nil pel' cent of the former to over-discharging, Coulrl you Illease explain how ' , 

requirements of the insUl'ance comllanies, We 1 Pet' cent of the latter, It is put on th� mar- this (ovel'-dis('harginl() damages the hattery, (8896) H. M. H, asks If ha rd woods 

do not know the temperature of a griddle nor ket in this "halle, Now, when a match is and is there any way in whieh to prevent it can h e  used in the manufacture of wood pulp, 

do we know the allowance to ue made for ra- tou('hed to it, the thread hurns away, and u�· simply ohservlng the lead plates 01' the SUI- I 1I0w fine wood is ground for the pulp '! To 

diation in such a large surface exposed to the the nitrates are decomllosetl to the resllective IlhUl'ic acid and water in which the plates are what Ilrocess is the wood suumitted after ueing 

ail', Much practical experience in design· ()xid!'s, and there remains therefore a coherent immersed, in a simple home-made cell not ground, and in what shape is the Intip put for 

ing cooking utensils is needed to answer yOHI' wf'h of theHe oxides ha\"in� jnRt the Rhape and e(lniPl.ed with measurin� instrnmentR '! A.· the market '! A, lIard woods are not nspd; 

C}uestion, Yon will pl'ohahly need to use fl'om stl'uetuI'e of thf' ol'iginal net. Pl'imarily, the Over-discharging injures a RtOl'age hatter.v hy spruce and the othpl' pinE'S �ive the best pulp: 

r, amppres to 1G amperes at the various hpats, luminosity iR ('all�ed hy the hi�h tPllll )PI'attll'e, convprting too mnch of the aetive matf'rial. lindpn and aR})en �i\"e a whitpl' pulp, hut of 

Yon would then require :!:! ohmR of wire so jtlHt a� i� thp ('HSf'· with the orclinao' lime It l'pduces a hattN'), to too fephlp a condition. infprior (Inality, Aftf'r gl'indin}::?:. the mass is 

al'rang-pcl as to he cut ont hy a �witch to light. thf' hpat ray� of the flame hpi�� raised 1t may pvpn he eal'l'ipd �o far that it is RCUI'CP- hpatf'n to complete the di�inteA'rati()n and hard 

'j 1-3 ohmR. You ran ohtain �l'iddll's of all to li�ht I'a.,·�. .TlI�t wh�' a mixtul'P of thoria Iy possihlp to ('har�e thp cpll pI'opprly ag-flin ' l WOIHly IlHIHSPR are r-;pparatpn, Tilt' pulp is 

r-;i7.PR fl'onl the Ampl'i('an Elp('tri(' Ilpnlill.� ('01'- nnd ('PI'in: ('ontnillin� .OlH' pf"l' ('PHt of thp Int (-uI', �pp TI'padwpll's j'Hto)'ng-p Bnttpl'Y" fol' IllOI'P tllPl l  ('oIlpcird in l'null's!'; Rc'l'PPIIR and I)l'PRsecl 

"uration, 1137 lUonutlnock Dlock, Chicago, Ill, gives the maximum intensity of illumination, instruction upon these matters, No storage uetween rolls. 
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oxygen as produced by liquid ail' become opaque or (8897) A. F. S. asks : Does not liquid WOOD METAL 
to mab'Iletism

: 
that is, is it slight�y attracted Workers 

by a magnet 1 A. Oxygen was dIscovered to I Without Steam Power should 
be a magnetic substance by �'araday in 184[), .... our Foot and Hand Power 
by noting that it was attracted to a magnet ��oo!":!::g 'i;,.�:e. 
pole just as iron is. though to a lesser degree. B-Latlt ... etc. 

Wf. 
Becquel'el was the first to call  attention to the SENECA FALLS MFO. CO. 
subject In recent times. In 18!!:! Dewar, having 69I>WaterSt..:Jen_Falls. 
produced liquid oxygen in large quantity, re· 

rfl�iji�ij�ijf.��iig�w.�i�if newed the matter and showed that liquid oxy- I gen has about one-thousandth of the magnetic 
moment of iron. Liquid oxygen is shown in a 
tube swinging to the pole of a magnet, in 
810ane's "Liquid Ail'," page 337, but the lan
guage used in the text describing the experi- Wire Cloth, Wire Lath, ment is not correct. It  should read : "Oxygen 
was disc:>vered to be mug netic by �'aI·aday." The I · II W Id d fact is just the opposite of the statement of the E ectrlCa. y.. e e 
book. 

req�,��::�o j��pR� :;al�s�:p :��� i:��,
a::d �� Wire Fa.brics 

the voltage is in direct proportion to the width I ---------------

�!.."�:'��C����io!!S���O:a:� I��t:�·:�i�.e��:s
n
t��: and Perforated Metal ¥lj�� 

graph system as mentioned in 8uI'PLmn:�'r, Manufactured by 

No. 1383, Siemens & IIalske system or any sys- CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 
tern. A. The voltage necessary to force a BoSTON NEW YORK CHICAGO SAN FRANCISCO 
spark through 'I. inch of ail' varies greatly T H E  
with the shape of  the terminals, as points, 

MI ET�
,,

�,
o
� EISS KEROSENE 

bal ls  or plates ; and with the pressure, mois
ture, and temperature of the ail' .  Thus a spark 

I 1-5 Inch long was produced between bal ls  1-10 
inch in diameter by 16,200 volts ; and 
between bal ls  1 inch in diameter by 
18,900 volts pI·essure. The subject Is 
quite fully treated in Thompson's "E1e
mentary Lessons." The methods of meas
uring lengths of electrical waves will  1)(' found 
in papers given before the American Institute 

I to60H. P. and GAS ENGINE burns KER08ENE chea.per and 
safer thall gasoline. Automatic, 
simple. T�liable. No electric bat
t�ry or fta.me used. Perfect regula-
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d
el��t�;�el:i�htf�;,P�h!r!� 

mg stong>: ba.tteries, pumping aod 
all powA: PMfEir-l: 
A��1:'8Tl\:k]) 
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NKW YORK. 

U. S. GOVERNMENT. IlI.,heMt Awsrd, direct coupled 
��ida.�:d

t
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pOSition, 1901. Gold Medal. Cha.rleston, S. C., Exposition, 1902. 
of IDlectrical Engineers. I'rof. I'upin has pre- ----- -- ----

sented several papers upon these topics, which 
we cannot abstract in a letter. 

( 8899) S. M. G. inquires whether 

a j ump spark coil can be made oy single wind
ings instead of primary and secondary windings. 
If so, what size wire and how heavy insulation 
is best for a clll'rent of 5 to 8 volts pressure '! 
A. A coil can be made for gas lighting and 
similar small uses with one winding : but a 
jump spark of sufficient length to make a sl1l'e 
ignition in a gas engine should be an induc
tion coil with primary and secondary windings. 
A spark coil with one winding may be made 
with a core 10 inches long, covered with paper. 
The winding should be of cotton-covered mag
net wire, say No. 14, of which 300 feet or 
thereabout may be wound on. The spark is 
given at  the breaking of the circuit, and is 
due to self-induction. Each layer may be separ
ated from the adjacent layers by brown paper, 
not very thick. No very definite rules are re
quired, as there is a great difference to be noted 
among these coils. The battery may vary, and 
as it runs down, more cel ls  may be attached. 

(8900) A. B. C. asks for a formula 

for oxidizing l inseed oil without l itharge : want 
to have oil very heavy and bright, and entirely 
free from fat. A. Keep the oil at  a tempera
tlll'e of somewhat over laO deg. C., while a Clll'
rent of ail' is passed through or over it : then 
increase the temperatlll'e until the oil hegins 
to effervesce from evolution of products of com· 
11lIstion. By continued boiling the oil becomes 
very thick and may be drawn out into elastic 
threads, which are very sticky, but do not pro
duce a greasy stain in paper. 

(8901) R. F. D. asks : In the Plante 

type of cel l ,  how many square inches of posi
tive pia te slll'face are reckoned for one am
pere-hour '! By I'lante type I understand that 
metal l ic  leaden plates are immersed in the elec
trolyte, which I suppose is corrpct. A. The 
Plante type of secondary cell is defined by Fos
ter in his "Electrical I'ocke'\: Book" to be "con
structed of lead plates so designed as to present 
a large sUl'face area to the act ion of the elec
trolyte, the act.ive material being formed on the 
plates, either electrically by charging and dis
charging. commonly called forming. or chemi
cally." The same authority gives a formula for 
calculating the theoretical capacity of a cell pel' 
pound of active material. This is the better 
way of expressing it, since to base the capacity 
upon the sUl'face will not take the thickness 
into account. The practical results given al'e :  
1.'01' lead peroxide and the same weight of 
spongy lead ppr ampere haUl' : 0.5a ounce for 
a ten-haUl' rate of discha rge : 0.6:! ounce for a 
five-haUl' rate of discharge : 0.70 ounce for a 
three-haUl' rate of discharge ; 1 .00 ounce for a 
one-haUl' rate of discharge. These numbers are 
for plates of ordinary thickness and an electro
lyte of the density of 1.200. 

(8902) P. S. B. wants to know 

the composition and the method of manufactlll'e, 
of carborundum. A. The mixtUl'e from which 
carhorundum is  produced consists primarily of 
coke and sand, to which Is added a small 
amount of salt to facilitate fusion, and a small 
amount of sawdust, which evolves gases upon 
heating, and these gases tend to keep the mass 
more porous and thus facilitate the escape of the 
carbon monoxide gases later produced. This 
mixture is packed between the two carbon poles 
carrying the current. there being. however, a 
central core of coke placed directly betwpen 
the carbon poles, providing thus a conductor 
for the CUl'rent and so overcoming the difficulty 
of starting up, and also keeping the internal 
l'esistan �e more uniform hy breaking- up the arc 
into numerous small arcs. Carborundum is a 
slllclde of carbon ; the formula Is CSi. 

" CUSHMAN " 
CH UCKS 

All styles and sizes. 

Send jor Catalogue. 
THE CUSHMAN CHUCK CO.,  

1 89 Allyn St . .  Hartford, Conn. 

FOR 
GUNSMITHS. TOOL 
MAKERS, EXPERI
M ENTAL & REPAIR 
WOR K .  ETC. 
From 9-ln. to l3-ln. swln". 
Arrammd for Steam or 
Foot Power, VelOCipede 
or Stand-up Treadle. 

Send jar Catalogue. ,J��!!��f!J� W. F. & J NO. BAR NES CO. 
Esta.bJished 1872. 

1999 Ruby St., RoCKFORD, ILL. 

The Perfect ion of Pipe Threading 
i s  admitted t o  b e  reached when our 

No. 9% PII��in.�EADlNG 

is used. As a hand machine it is the 
only one known that wil l cut and tbread 
an 8 inch pi pe with ease and satisfac
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter
minln!>: style or pitcb of tbread to be 
cU

i-Jr J�i1i£E£¥.a�F'G. CO. 
.,)01 Curtiss St.. Toledo. Ohio. 

WillIs. Oil and Gas We\lsdrilled 
by Cr>ntract to any deptb from 50 
to aooo feet • ..,We also manufac
ture and furnish everytbing re
quired to d.'iI\ and complete 
same. Portable Horse Power 
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Write us stating exactly wbat 
is required and send for iJlus
trated catalogue. Address 
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MARINE and STATIONARY 

M OTO RS 
are no experiment. as til 
i��}r p�����)�S��� ope�.LuclD� 

Launches in 
Send jor Catalogue. 

PALMER BRO�., 
Cos ()ob. Conu. 

THE B. F. BARNES 
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"�heeI. EHSily lIl!l.nipula.ted and ca.nnot 
out of order. \V,thout II uestion it is 
most p1'actical and dllra.lde wet tool 

t;rllliler Oil tlw market. Deta.ils m request. 
B. F. BARNES COM PANY. R.ockford. l11. 

The M E DART 
BOAT BU ILDING 
MATER IALS 

brin� boa.t construction within the 
ra.nge of a.lIl!l.teurs, at a small cost. 
Yachts, Launches, Row Boats. 

Send stamp fOT catalog. 
FREO MEOART, 3545 OeKalb St.,  SI. LOUis, M? 

� � Our Pen Carbon Letter llook 
� __ CopIes ��..,.,� Your Letters . .� � 

While you w nte 
Use any pen and your own stationery. If vour 
stationer does not keep it, write for free speCImen of 
work. Beware of infringements. Address Dept. L 
Pen-Carbon Ka.nltold Co., 1415-'1-9 Centre St. ,New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 10, 1903. 

A N D  E A C H  B E A I U N O  T H A T  D A T E. 
[See note at end of list about copies ot tbese patents.J 

Abdominal supporter, E. M. Temple . . . . . . . •  722,644 
Account sheet, W. J. Hughes . . . . . . . . . . . • . .  722,303 
Acid, making methylene citric, R. Berendes 722,275 
Acid salts and making same, sulfoniC, L. O. 

Helmers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,506 
Acid salts of alkaline earthy metals and 

metals proper and making same, sul-
fonic, L. O. Helmers . . . . . . . . . . . . . . . . . .  722,507 

Addressing macblne, J. W. Underbill . . . . . .  722,268 
Aerated waters, apparatus for the automatic 

production and delivery of, Lee & Mc-
Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,368 

Air brake, J. �'al'l'ar . . . . . . . . . . . . . . . . . . . . . .  722,403 
Air brake angle cocks, opt'lating device 

for, W. B. Riley . . . . . . . . . . . . . . . . . . . . . . 722,384 
Air sblp, E. P. Jobnston . . . . . . . . . . . . . . . •  722,516 
Alarm. �ee Low water alarm. 
Alarm system, electrical, H. M. �utton ct 

al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,334 
Asphalt, apparatus for treating rock, Down-

ard & Roloson . . . . . . . . . . . . . . . . . . . . . . . .  722,500 
Automobile, L. B. Gaylor . . . . . . . . . . . . . . . .  722,224 
A utomoblle carriage, W. II. Noyes . . . . . . . .  722,243 
Awning, metallic, E. Cornltlus . . . . . . . . . . . .  722,566 
Axle box, E. Ottcnbachcr . . . . . . . . . . . . . . . . . .  722,:J80 
Axle, rpvolving, C . . Faulknel' . . . . . . . . . . . . . . . . 722,218 
Baling press door closing means, A. John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Baptismal font, H. ��. Nehr . . . . . . . . . . . . .  . 
Ual'ber chair, ��. H. Wilsdol'f . . . . . . . . . . . . .  . 
Basket, J. I. Lane . . . . . . . . . . . . . . . . . . . . . . .  . 
Bath tub, H. Hoeglauer . . . . . . . . . . . . . . . . . . .  . 
Bed, folding, C. P. Brown . . . . . . . . . . . . . . .  . 
Beet topper and puller, F'. Briggs . . . . . . . . .  . 
Belt, conveypr, H. D. Richal'ds . . . . . . . . . . .  . 
Bicycle wbeel, G. G. Rltcble . . . . . . . . . . . . .  . 
Bicycle wbeel bub, G. Ellstrom . . . . . • . . . . . .  
Binder for sheet music, etc, J. C. Ii. imsey . .  
Binder, temporary, W. J. Brown . . . . . • . . . .  
Bit stock, 1. E. Stump . . . . . . . . . . . . . . . . . .  . .  

722,513 
722,242 
722,439 
722,408 
722,232 
722,485 
722,484 
722,252 
722,4:1:1 
722,402 
722,5�U 
722,(15] 
722,:\:J2 

Blank ends, machine for finishing, J. H. 
Haskins . . .  . .  . . .  . .  . . . .  . . . . . . . . . .  . . .  . .  722,300 ' 

Boiler cover plate, C. B. �"Rirweather . . . . . . 722,571 
Boiler water gage, steam, T. W. Rudd . • . •  722,410 
Book and binding tberefOl', N .  Bacb . . . . . . . . 722,41� 
Book, deposit credit, T. D. Taylor . . . . . . . . •  722,:{91 
Book, manifold sales, J. �'. Laning . . . . • .  722,59:1 
Book, sample, H. O. S. Carlson . . . . . . . . . . . .  722,28:1 
Boot or shoe fastening, R. Snapper . . . • • • . .  722,638 
Boring bit, exh)nsion, J. C. Beyer . • • • . . . •  722,481 
Bottle, J. A. Ames . . . . . . . . . . . . . . . . . . . . . . . .  722,477 
Bottle, mt.>dicinp, C. W. l\1c�hane, reissue 12,007 
Bottle, slpbon, L. Magldson . . . . . . . . . . . . . . . .  722,523 
Bottl.- stopp.-r bead, G. Llmbacb . . . . . . . . . . 722,596 
Bottling apparatus, liquid, G. F. Sumner . • • •  722,263 
Bowl bold .. r, G. Grimm . . . . . . . . . . . . . . . . . •  722,228 
Bowling alley, W. H. Wiggins . . . . . . . . . .  722,:140 
Box lid bolder, C. Jack . . . . . . . . . . . . . . . . . . . .  722,652 
Box or package and material therefor, J. 

H. Greenstreet . . . . . . . . . . . . . . . . . . . . . . . . 722,423 
Brake beam fulcrum, �'. W. Coolbaugb . . . . 722,565 
Brake beam reversible fulcrum, C. H. Wil-

liams, Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  722,655 
Brooder, J. H. Swayze . . . . . . . . . . . . . . . . . . . . .  722,437 
Brush, fountain, H. Brown . . . . . . . . . . . . . . . .  722,281 
Buckle, J. P. Hunt . . . . . . . . . . . . . . . . . . . . . . . . 722,511 
Buckle, Side, J. �'. Molloy . . . . . . . . . . . . . . . . 722,375 
Buildings, etc., moving heavy, H. Sheeler. 722,256 
Buttf'l'in and making same, A. Bergman . .  722,276 
Button, link, E. W. Morebouse . . . . . . . . . . . .  722,529 
Button turnln!>: macblne, H. A. Berger . . . .  722,479 
Calculating machine keyboal'd, W. T. Tread-

way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,4:18 
Candlestick drip cup, T. M. Mulkerlns . . . . 722,31� 
Candy box, C. A. Adams . . . . . . . . . . . . . . . . . .  722,1 U!l 
Car bl'ake, F. X. Berube . . . . . • . . . . . . . • . • • .  722,201 
Car brake, �'. Tbellengerdes . . . . . . . • . • . • . .  722,266 
Car, convertible, Brill & Haddock . • . . . . . .  722,280 
Car coupling, J. & J. O. Timms . . . ... • . • . •  722,267 
car door, grain, J. L. HameL . . . . . . . . . . . . .  722,n78 
Car door opt'ning or closing device, trolley, 

W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,422 
Car, hopper bottom, J. M. Hansen . . . . . . . .  722,29B 
Car wbeel, H. I. McGuire . . . . . . . . . . . . . . . . . . 722,37M 
Cars on inclines, means for handling cable 

drawn, T. A. Edison . . . . . . . . . . . . . . . . . .  722,502 
Carbul'eter, gas enginf', H. A. Davis . . . . . . 722,�57 
Carpenter's gag", G. W. P"yton . . . . . . . . . .  722,:!Rl 
Carpet stretcber, C. O. Devilbiss . . . . . . . . . . 722,216 
CRI'l" 't swe .. per, J. W. Sykes . . . . . . . . • • • • . .  722,642 
Cal'rier. See Egg Cal'l'iPl· .. 
Case. See Travpling case.· 
casb register, F. J. Hull . . . . . . . . . . . . . . . .  722,510 
Cell cases or egg trays, machine for mak-

Ing, W. B. Sbeperd . . . . . . . . . . . . . . . . . . .  722,329 
Centrifugal separator, Lucas & Jeppson . . . .  722,522 
Cbalr attacbment, J. F. Blocb . . . . . . . . . . . .  722,482 
Check holdf'r and cutter, casb, A. D. Jos-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,234 
Cbuck, drill, F. P. Gates . . . . . . . . . . . . . . . . . .  722,575 
Cigar maker's knife, O. L. Buebl .. r . . . . . . . .  722,282 
Cigar or cigarette mouthph)ce, J. & L. Prze-

deckl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,38:) 
Circuit controll .. r, J. S. Hobson . . . . . . . . . . 722,301 
Cleaning smooth surfaces, composition for, 

M. Peryer . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,454 

Young men and women in search of Per
manent, Profitable Employment, will ap- L 
preciate our new, easy method of selliug 

ALUMINUM COOKING 
UTENSILS ��������� Takes away aU objection-
able features of canvass-
ing and adds 
the profit, Over 
erent utensils. Very 
est grade. Do not burn 
food. Cannot rust, crack 
or scale. Last a lifetime. 

Write to-day for our pla.n. 
It's the best thm� you ever saw. 

, 

Booklets mailed fre, 
The Andrew B. HendrJII Co. 
NEW HAVEN. CONN •• U. s.A. 
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1 cent per hour. Send for copy .... ranklin Institute award 
and lists of Stereopticons, MoviIUl' Pictures and Slides. 

WILLIAMS. BRO WN & EARLE. 
Dept. 6. 918 Chestnut St .. Philadelphia. 

fREE FOR. 30 DAYS. We will semI our�nd new book "HOW TO MAXB 
MONEY WITH POULTRY AND INCUBATORSII i'ree, postpaid, for the next 30 dayl to all wbomeDtion this paper in writln� for it. It's the but w. ever publbhed. Bxn ina, 196 pages. Handeom. orlglnal llluatratlona. 12 special cbapters on rital 
poultry aubjectB. Write to our neareltoffice far it. 

Buft'alo,C1Py��J:ic�����,�or CO., 
Boaton. Man., New York. N. Y. 

M A T C H  FACTORY.-DESCRTPTION 
of an English factory. SCIENTIFIC AMERICAN SUP· 
PLEMENT 1 1 1 3. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 

WELL DRIL�IIIG 
Machines 

Over70 sizes and sty1es, for drilling either deep or 
Bhallow wells in any kina of soil or rock. Mounted 
on wheels or on Sills. With engines or norse powers. 
Strong. Simple and durable. Any mechanic can 
operate tbem easily. Send for catalog. 

W I L LIAlll ,.,  RROS., ItllRctt, N. Y; 

YOU ARE EASY 
If you need a carpenter to help you repair your roof witb 

Warren's Natural Asphalt Stone Surfaced Roofing 

" 
--

H 'I It Tbe best and most ser

� ,., -� � -

viceable prepared rOOfing 
on t be market. It Is dur
able, tlre-Droof. and does 
not require painting. 

. '-��"" _. , 
Comes ready to Jay in 

rolls containing 1� sq. ft. 
Warren Chemical & Mfg, Co., 1 72 Broadway, New York 

KNOWING HOW Gas Engin .. 
should be made and Ul3king them to con
form 10 our own hi�h standard gives the 

OLDS Gastn�i�s;
line 

"'f9l� a prestige which Im� been 
confirmed by the test "" ... _-23 years' Imrd uSt'. Reli
a.ble, Economica.l and Dur
able. Sta.tionary Engines, 

!i���O :j[' 8 ;��t1�lh��� 
Write for catalogue. 

THE WATERBURY 
Emery Grinder, 

with adjustable table, for tlat surface 
grindmg and finishing, and for ordi
nary tool grlndlng_ 

lIT Sf'IId /0'1' Catalogue. 
BLAKE & J O H N SON 

Clock k . .  y ,  O. C .  Eggu-s . . . . . . . . . . . . . . . . . . 722,290 P. 0_ BOX 7, 
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Coffee pot, T. C. De Hart . . . . . . . . . . . . . . . .  722,213 &c'J or for runnill)C fans, presses, 
Coin frt'£'d mechanism fot' gas or otbt'l' lluid chllrn.s, bllh:heJ'S' IJla,t'liill,er,\ , Nh .. ep 

meters, Beale & Bagnall . . . . . . . . . . . . . . .  7��,��;l �;i�h
r
��:t�:���

n
����f;le �l�IT!)�';:� Coke drawing machine, B. J. Matteson . . . . . .  72�,:).l.) Vipes. Oilers, etc. :lil really for 

Collar fastener, horse, S. H. Hull . . . . . . . . . .  722,.10-1 busines.... Heavy balanee wht'eis 
Comb, C. Moeschl .  . . . . . . . . . . . . . . . . . . . . . . . .  722,:U5 One opera.ting valve. 650 1b!i. • 
Composition of matter, �.,. Padbprg . . . . . . 722,5a6 Weber GBtl & GBtlolln( 
Condenspr, steam surface, J. R. Ri.7��

6
0
2
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722,628 Box l11���aty, Mo, 
Copy bolder, H. L. Massey . . . . . . . . . . . . . . . . 722,239 ----'------''''---------------
Corn busklng macblne, �'. J. �'Itzpatrlck . . . .  722,448 
Corn shocker shock forming post, B. R. 

B .. nJamln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,:107 
Corn shreddiug and husking maC'hhw, W. 

B. Martlndal.. . . . . . . . . . . . . . . . . . . . . . . . .  722,4211 
('oucb b .. ad rest support, J. Luppino . . . . . . . .  722,:172 
Cultivator, C. L. Swanson . . . . . . . . . . . . . . . . 722.264 
Cultivator, J. McCoy . . . . . . . . . . . . . . . . . . . . .  722,:11\J 
Cultivator coupling, R. W. E. Hayes . . . . . . 722,2:11 
f'ultlvator, two row disk, L. Kirlin . . . . . . . . 722,2.15 
Culvert, F. S. & F. H. Beacb . . . . . . . . . . . . 722,:196 
Curtain ring, J. W. Lesll .. . . . . . . . . . . . . . . . . 722,:170 
CUt oft' for cisterns, automatic, Dpming & 

Tully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,214 
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hotels and manufacturing pla.nts. Inval
uable as a life and property saver in 
residences. No possihle chance for fire 
to secure hea.dway without sounding 
alarm. Permanent, not fusiule. 
Amerlean Thermo-Call Co�, 

Bo�ton. Ma@lfllo. 
Mfl'B. of thermostatic devices of all kinds 

Cuttlebone mold, A. A. Geiger et al. . . . . .  722,:161 U . I S f t T d IlIslnfecting apparatus, E. Fournier . .  ' "  . . .  722,50:1 nlversa a e y rea IlIsplay mecbllnlsm, curtain. A. M. Davy . .  722,568 
Display rack, C. E. Brackbill . . . . . . . . . . . .  722,279 
Distance meter or range finder, J. P. Soren-

st.>n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,4:l5 
Dividers, H. C. Adamson . . . . . . . . . . . . . . . . . . 722,551 
Door. £'It'ctrically operating, J. ChamlwTs, Jr. 722,446 
Double claw or grip device, H. Shf'e1er. . . .  722,257 
Dough cutter or slicer, E. P. Mossner . . . . . . 722,452 
Dough dividing machine, F. H. Van Houtt'u 722,545 
Draft equalizer, P. yeager . . . . . . . . . . . . . . . .  722,:147 
Drt'dging machine, W. W. Lea . . . . . . . . . .  722,505 
Drpss shield, D. Basch . . . . . . . . . . . . . . . . . . . .  722,:m5 
Dt·lII. See Grain and fertilizer drill. 
Drlvln!>: mecbanlsm, W. Scott. . . . . . . . . . . . . . 722,:lSR 
Driving wheel, traction motor, E. Boniecki 722.27R 
Drop curtain, mirror, H. M. Williams . . . . 722,:�42 
Duplicating macblne, H. C. Gammet .. r . . . . 722,404 
Dye ann. making sam(l, yellow sulfur, Ris & 

Myllus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,630 
Dynamos, automatic rp�uIRt()r for constant 

currpnt, F. B. O' Hanlon . . . . . . . . . . . . . .  722,!l:la 
Egg ('arrit'r, H. S . . Tt'nne . . . . . . . . . . . . . . . . . . 722,512 
EI(lctric ('ontrollt'r, F. A. Mt'rrick . . . . . . . .  722,527 
Elt'ctric currt'nt controller, J. J. Murphy . . . •  722,453 
Electric furnace, A. A. Sbade . . . . . . . . . . . .  722.411 

(Continued on page '15) 

Made to walk on witb perfect safety. 

Steel. 
Brass. 

and 
MaD-�anese 

Bronze. 

Stairs, 
Coal 

Holes, 
Car Steps, 

Etc. 

}�or Elevators or wherever you walk is always secured 
by its use. 

U N IVERSAL SAFETY TREAO CO , 4 5  Broadway, New York 
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