
WOOD or METAL 
Workers....,� 

Withont Steam Power should 
us. our Foot and Hand Power 
Ilachinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFG. CO. 
695 Water St •• Seneca Falls. 

THE LATES T I MPROVEMENTS 
sbop can be thorougbly up-to-date unless 

it has the most 
modern per­
fected tools. 
For instailce. 
the 

ASHLEY PATENT NIPPLE HOLDERS bold nipples for cutting either right or left hand threads. They hold the sleeve from turninl! and take the strain off both the sleeve and shank thread. Made of best I quality cast �tef·l. carefully fitted. Long or Short nip-
g�

e
l�g1�tw����te�I�3Icl���iJlfor�� Ashley Holders are 

WALWORTH MANUFACTURING CO. 
128 TO 136 FEDERAL ST.. BOSTON. MASS. 

Sctent1tt(,� ,Il.I11t'!t"tcan 

ITT:\Ti'i Tn CnnnE�p()X))EXTS. 
and Address Illll�t HI'('ompHn,\ all b·ttf'rs 01' 

no attf'utioll "'ill IJI' llaid tlll'I'PtO. Thi� i� fol' 
our infOl'illatitJli amI Ilot fol' JllIhli('atioli. 

References to fOl"lnl'J' tl J 'tid l'8 or HII:"\yt'],S �hOlll() givp 
iJate of lHtpt'r awl pngl' or IlUlll!lPJ' of qUl'stioli. 

Inquiries lIot HIIS\Y/'J'('tl in "l'llKonablt' tilllt' �h(Jul() llt' 
t't'Il<'atptl: eOl'n'spo}J(h'nt� ,dll Ili'a!' in milliJ that 
some ans'\Yf'rs rl'quire not a littll' r('span'h, and, 
thnugh we emh'a vnr to I'Pply tn all ('j tbpr by 
Ipttpl' or il) this tlt�partment, ('ncb must tak� 
his turn. 

Buyers wishing to purchase any articlf> not advPt'­
tis(>d in our columns will bl:' furnishpd with 
addrpssps of houses manufacturing or carrying 
the same, 

Special Written Information on mattprs of p(>rsrmal 
rathpr than g�'lwl'al interest cannot be expected 
without rl'mllnerntion. 

Scientifi.c American Supplements rf'fprrp(} to may 
had at thp ollief'. Priep 10 (,pnts paeh. 

Books l'f'fpl'l'('d to IH'(Jllll'tly stlpplit'd on receipt 
Pl'if'I', 

Minerals spnt fnr pxaminatio'� 
Ilutl'ked or lalH'lpd. 

(8448) O. L. P asks: 1. How to can· 

�8u USE GRINDSTONES P 
If so we can SUppl Y you. A IJ SIZes 
Inountf"" and IIUlllnulltf'd. always 
kept in stock. R�memoer, we make a 
specialtyof selecting-stones for all spe. 
CIal purposes. ar Ask for cataloQlu 

The CLEVELAND STONE CO. 

"LIGHT OF ASIA" LAMP 
The Smallest Porta· 
ble Electric Light. 
Unlike all other portable 
Hi����tt�i �;f:�iela��pt�fo 
not deteriorate unle8s used 
For a good Jight. for stlort 
intervals, this lamp IS unex­
celled. The" Light of Asia" 
Lamp is mac1e with a view to 
beauty, and is mounted in an 
alnminumshell covered with tine 
leather. Weigbt,(%oz. )8 in. di· 
ametP-T. 8 inches long. 

Larlrer sizes at $3 & $3.30, 
ELECTRIC CONTRACT CO., 

53 MAIDEN LANE, NEW YORK. 

$2.50 

MILLING ATTACHMENT Rt'"ltd a jl1ll1p·Rpr ,( ("oil. A. A spark ("oil for 

I 
�E��ERAS FOR • • •  

CHRISTMAti 

SR. 
Reversible 

Back 
4x5, $10 
5x7, $14 $2.00 

ite Il.eJ�.�' Jtr'i�i� �1�;I��;:t '�;:�11
�
rl' ;:r('�lh.;. 1ll;1�;:t.�;� 

E,\·er.\, Cam�raguaranteed n�w and perf�ct, I-I�adquartersfor Bllyiug, S�!ling and £':':I"haugiug" Cameras or Lenses. 
PJlOTOHIL\I'IIIC SrI']'I.IES 

��:;
e
d'��==�r��tj��l)a!:e :Ji����;:

e
dy

e C'l�!rog��� I :::�r�:r�� 
List-mailed free, 
Dept. 14B. N, Y.lAimera Exchange, III Fulton St, New York 

GASOLINE 

FOR LIGHT AND MEDIUM WORK 
this new 14 inch 

"-- B. F. BARNES 
Rubsta�rr�f.h;!Hil���I������t J�r!.

m�i�ee 
driving power is "trong aJld positive-the 
five-step C(Jne gives wide range of speeds-­
will drill from l/W-inctl to "-incb. Readh ing matter on request. 
B. F. BARNES COMPANY. Rockford. III. 

ENGINES 
are remarkable for 
SLUPLH:ITY 

and ECI):,\OMY 
ll":rite for Prices. 

Olds Motor Works, 
1:128 .T ell'. Ave .• 

)etroit, - - Mich. 

" WOLVERINE" 

Gas and Gasoline Engines 
STATIONARY and MARINE. 

H '\Volverine" is the only reversible 
llarineGas Engine on the market. 
It is the lighte�t engine for its 
power. Requires no licensed en­
gineer. Absolutet-llsate, )'lfd. by 
WOLVERINE MOTOR WORKS, 

12 lIurorl Street, 
Grand Rapids. Mich. 

MORAN flEXIBLE JOINT 
tor Steanh Air or ]"jQllids. Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 

149 3d East �t .• LomsvILLE. Ky. 

ga:-1 t'ngin('s is des('I'ibpd in tIl<' �l'IE�'l'IFIC 
A"IJ.�IUC.\.'\"", \'01. 7:!. :'\0, :.!. pl'irr tPll (,pnts, 
:!. ('an n jllmp spnrk be timpd so ns to l'egu­
late the poillt of ignition in ,gas 01' gnsoline 
engines·, A. Yes. :1. How many cells of dry 
battery are required to properly operate coil? 
A. Six 01' more are ordinarily used, 

(8449) J. J. S. asks: 1. In making 

Leyden jins. I have had gl"eat ditliculty in ("oat· 

ing the inside with tinfoil. Will you kind!,. 

advise Ille on the following poillts: "·ould it 

do equally well to half fill tlw ja r with tinsel. 
of ('Ol1l'R(> conting tIll? (lutsid" with tInfoil: 

A. ::\'0, Thf' tinspl will not lip ('ontinu()us. nor 
will it Iw in (·ontad with the Rides of the jar. 

2. 'Yollld it do to sIwllfl(, ttw imdde up to the 
propel' hpight and shnkp in bJ'on:.-;e p()\vder 'f 
A. �ot AO w('11 as tinfoil. :L In llsing tinfoil. 
should thE' hottom, insidp nnd outside lw ('ov­

el"ed·: A. y",. There is not mud\ ditli("ulty 
in placing the tinfoil p!"operly in the jal". Cut 
the foil into strips of two in("hes or thereabout 

in width. Apply the paste to the inside of the 
jal" with a long·handled brush. I'u t the foi I 
in with fol'('ppS or in any other ('onvenient 
mannel", and bl"ing it to its pla("e and ,·ub it 

down with a dry bl"ush with long bristles. 
4. I have made a \\·imshurst ma("hine with 18· 
inch plates. but ("an only get a spark of % 
inch. Is this all a ma("hine of that size is 
(apable of. or have I made some mistake in 

('onst 1'l1ct ion ',) A, The spark is not long whpn 
a Leyden jar is not used. And indeed when 
the jar is used, its effeel is to render the dis· 
charge intense I"ather than to lengthen the 
spark. 

(8450) F. S. writes: 1. A friend of 

ELECTRICAL SCIENTIFIC NOVELTIES. 
Models of J�ocomot.ivf-.s, Hailways, Dynamos, Motors. etc. Safe, Practical, Durable. Most complete line 

III the wOIj\�iEI1lC�lttl1�£�le�te�I�b'fi"ut8:�m:l!§n'EZ:te·Clitton Avenne, Cincinnati. Ohio. 

HOW '1'0 .'-"fAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 
�lectric circuits for smaH furnace work. By N. :\lonroe Hopkins. 'Pbiti valuable article is accompanied by de­
tailed working drawings on a large scale, an(l the fu)'­na�e can be mnde by any amateur wbo is versed in the 
use of tools. 11his article is contained in RrIF.�TIFIC 
b\��E�;l'�i� �fu���"&'�����r,r��JtJt:;y. §��
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or by any bookseller 01' newsdealer 

• ••••••• <} •••••••••••• � •••••• i THE EUREKA CLIP : STE E L CLAM PS. i,;��,���)P: i The most useful artIcle ever invented 
� i 

case hUl'd- • tor the
J
lUrpo:-;e. Indlspen:-;abl� to IAI.W-

• eneil A • yers, F. itHl'�. SLudents, Hanker�. Immr-
• _� ���r�sa: .. ��;:�y�
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l
lys�:::)��� �riJI�� • square Piece" Does not 1IIUtil:It.� the paper. Call be 

• may bp, rig_ • used repeatedly, In boxes of 1m for 2ilc. 
• idly held. • '1'0 be I.lad of all bo()kseller�. station�rs 
• .. and not on dealer:.;. 01' by wul on receipt .. !t ����·���e�
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"TANDEM" and "PEERLESS" 

Gas & Gasoline Engines 
"Vrite for p((.rticulars Northern Engineering Works. 

641 Atwater St •• Detroit, Mich. 

NEW 
(The Trieder.) 

Rmal1 as an opera glass. More 

I poweI'ful than the lar gest field 
�lass. Send for Cilrcula,"s. 

OPtic��;d
E

s�ie�i;��tr1h- 1 ELECT RIC I T Y NOVEI.TtEr;,I� 
ment llToTks. I How to Make a Dynamo; How to Make a Storage Bat-

1010 Chest nut Street. i �;��:o��'\�O�n.�5� ��;SZmeter. Ten cents each. lIand 
NEW YOHK: 59 Fifth Ave. PHILAnlLPHIA. PA. HUUI£n pun. CO., Box '409, I�YIIII. Jln"fil. 

:ELECTR�C FOUNTAINS· ELECTRI�:O����I�tRruPPLYCO ... , . IIZ0 REAL ESTATE TRUST BLDG., .. 
. , PHILADELPHIA. PA. 

PATENTS THE WEALTH 
OF NATIONS PATENTS 

A PATENT GIVES yon an exclnsive right to your 
invention for a term of seventeen years. Vou can 
sel1, lease, mortgage it, assign portions of it, and 

mine got into an 3l'gumE'nt with me concern­

ing eiectl"ieity. I said it was made or gener· 

ated by the use of a magnetic field or produ("ed 
by the chemical ("hanges which take place in a 

liquid cell. He said it was gathered or col· 

lected from the air in all ("ases. either by 

mechani<-al nwam; or chemical means. JIe said 
he would not believe that I was right. and so I 
said I would see who was right: and please 

descri be how it is made, so we may sett Ie the 

question. A. Eieetricity is produced in bat· 

teries by ("hemical action: in most primary 

cells by dissolving zin(" in sulphuric add. It 

is produced in dynamos by revolving coils of 
wit·e in a magnetic field: in thermo·couples by 

heating the jundion of two metals. The first 

two methods named are the ones by whi�h 

most of the ('ommel'rial ('IlI'rent iR generated. 

There is electrif'ity always present in the nt­

mosphere, whieh can be detected by the proper 
instruments, but which is seen by any ()n� in 

thunderstorms. This electricity is, however, 
not used for any practical purpose. :!. I have 

a magneto-generator, such as are used in tpli:­

phones, giving an alternating current because 
there are only two sets of coils on the anna· i 

Prevention Better Than Cure. ture. Why is it not possible to use a ring, 

lSrant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 

8.nd our success in competing in the markets of the world. 

The value of a successful. Patent is in no degree commen­
�urate with the almost nominal cost of obtaining it. In 

order to obtain a Patent it is necessary to employ a Patent 

A ttorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 

only he conducted successful1y by experts. For nearly 

sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en­
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 

quality and the rates are the same to rich and poor. Our 

unbiased opinion freely given. We are happy to consult 

with you in person or by letter as to the probable patent� 

ability of your invention. 

The largest plants in the country armature and have one continuous coil wound 
are using the on it, having a one-piece commutator '? ",Voulrl 
,. MONARCH" Engine·Stop System 
with which it is im}Jossible for an It generate a continuous current by keeping 

engine to run away. lnvaluable in the current up to a maximum instead of at 

. �ti�es of. acg��e�: 8��pep�:rfr.���y��I� zero and then a maximum, and about wlIat 

an �i�(�£�1dt�;n(�K 8ik��t·
l
:, ��i�t would he the voltage ': Could I in('t'f>aRP f"llf' 

sUl'e. Rupel'iol'itY comlUands l'espect. �tl'f")ngth of the permnnpnt magn�th' lipId hy 

<;��(II�;���t�.�i��t�l:f
l
�l

.:
�::II'

�:
'
!!'YI-�tt��' fi:." wrnpping it with magnpt wire in tlll? rig-ht 

\" utcrlwry • •  ;Olltl� I dirpction. nnd if pORHible ('ot1ld you tpll me 
------------....:.------------- 1 the al\\lwl·ag� of a telephone magneto-genprator 

n:(�'��r�;��r;ieg�; G;fn�h)t�l:q����eJ wound thE' way I havp cleR('t'ibed '{ A. rrhe ('tll'-
witb the ren t of the magneto is alternating because the I nJ'matUl'e iR not provided with a ('ommutator, 

A direct CUl"l"ent can be produced by a single 

coil on an armature if there is a commutator, 
We do not know how much you can get out of 
your magneto; enough to ring a bell, surely, 
but not enough to do much more than this . 

Autosparker 
as ItS sole means of ig­
nition. No Batteries, 
Belts or Switcbes. 

\tv rite for catalogue /0' 
s. A. Address / / .... 0 rSINGER DEVICE 

• 

�'1'F'G CO., 
.' ·nrlleton, Ind. U S. A. 

i\.;f"1�'[CE.-rhis company i� the Owner of the Unitpd 
�;·Litt,.,<.; J.Jetters patent No. 642,869 which covers broadly 
ally kind of a Sparking Dynamo in which the armature 
i", driven by an automatically controlled intermittent 
peripheral Cf!l1tact. An attempt is being made by other 
I\wll,d'nctul 'ers to put an inferior but infringing 8park­
in'! I )ynamo on the market, and the manufacturers and 
1lser:, of such infringments are hereby notified the.t we 
i nt..elld to enfo!'CB OU::" ::".S�tl "U:::..d.e� t::.s :;.J&t811t. 

(8451) c. M. C, writes: May I trou-

ble you with a request for information on the 

following phenomenon, to me curious, and as 

to which so far I have been unable to find any 

explanation·, An ordinary incandescent el"c· 

tric-Iight bulb after the cunent is cut off ex·
, 

hi hits for some hours a peculiar phosphores.; 

ce!lt g�ow. emitted appue!ltly from the inner I H d B k P t t T d M k Et S t f A I' t' B��ace �� t!:.e glass 1!.nd quite strong enough an 00 on a en s, ra e ar Sl C" en rep, on PP lea Ion. 
to enll.hle & coarse print to he read If placed 
close to the bull>. This glow or phosphor. i MUNN 6. CO .• Solicitors of Patents. 
eS�F�-'� becomeB dimmer and 8tronge� -., "",. Bl"anch Office. Main omce, 

(Continued on page "7) 1;;'::5 F Street. WlIsbioK!OD, D. �. j61 BIlOADW A v. NBW VO�&. 
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Languages Taught by Mail 
wIth t,he old of the pbollo8'rs[)h. Only successful method. Specially written I. (). 8. 

Textbook8 teaeh you to read and understand the language. 'Fhena-
\�h: l:����r����i�d �lfig�� �� g������'it�e;{��������7;h or Gennan. Circular free. 

Intf'rnatloDaJ Corl't'lpondeDfle 
flhoollJ, Bo% 9'2, Sflranton, Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC­

TRICAL ENGINEER?" 
We t.,.Rch Electrical Engineering, ElectrIc Lighting', 

Electric Railways, Mechanical EngineerIng, Steam En�i­
neering, :Mechanical Drawing, at your home by mall. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEEU IN .. TITUTE, 

D.pt. A, 240.242 W. 2&d .. t. New York. 

THE p ' h t-SCIENCE OF syc ra lSIn 
Taught in a Full Course by Mail by 

PROF. ALBERT VERNON 
Founder and Headmaster of 

TH"!: Vi,RNON ACADElUY 
OF llIENTAL SCIENCES. 

at ROcheste{v
a
�iIe

r.
Ob

��������
. 

the fatuous 

d:r;�� bi��,!�y�8g ��!b�� o�e��e iN��t¥o�rgt:��d ���: ate ano Assembly. The Science of P�ychratism teaches the superior puwer of the mind and enables men and women of all ages and conditions t(J so self-develop their latent powers that t.hey can not only become mas­ters of themselves, but of the conditions under which they work and live, increasing their income often t,en fold. Prof. Vernon's tOO-page book 
"Psychic Phenomena of SENT FREE the 'l'wentieth Century" 

postpaid. if you address 
VERNON ACAUElIY OF lIENTAL SCIENCES, 

2204 ES8t A'-enue. RochelIlter, N. Y. 

FRENCH, GERMAN or SPANISH 
Rosenthal Common Sense Method of Practical Linguistry tau�ht by our 

'PHONE METHOD 
and Mnryelou(iI PronoulIC!tng n:ecord8 

en�bl�':tr t�e�:er��e�StJi� �g�ldp:�:�,�ire�lr�: 
;���rd���;lh:C���l�a1v:�tf�Y�����ivi�: �6\� �� the native professor. You learn to speak from the very first ���0!o�n Ke�ct���k���tences 

InteroaUoDal College of' 'l ,nlla:lIn�C8, 14C !'ark Row, New \ " ork.-

Be dissatisfied 
;�hwfiY:UJ��t;�� 1:: life. Strive to advance. 

Earn More �� y�,';.�t1;)�" i�u8;���I� study in your spare time. The best courses for home study are ours. Electrical. 1l'lechani­
cal, S teaDI, llfiniull and Civil Engineer-

��g
u �n:li

e
s�!l V::ii 8b

AY;'an� ���: t��::::� 

f{ral:l��?aL��n�!?c��i::s;��l":s�C h:�����! Bubjects interested in when writing to 
THE C O N SOL I D ATED SC HOOL S, 

Embracing the United Correspondence Schools, 
The Jnstitute for Home Stud y of Engineerinc. 
and the Correspondence School of Technology, 
154,156.158 Fiftb Ave., N. Y., for Cata10l'ue No.6. 

FRICTION DISK DRILL 
FOR LIGHT WOR�. 

IIn[ll Thefiloe Great AdvantslleR: 
The speed can be instantly changed from 0 to 1600 without 
stopping" or shiftmg belts. Po.v-er apphed can be. graduated to drin!. ",,'ith equal safetY

l 
the smallest or larg ... st drills 

;
i
;f�� Ij!Sd�iYl�r-;aak���der �c&��nfQ��c�:::io;�!:. great 

W. F. & JNO. BARNES CO., 
1999 Ruby Street, Rockford, 

���e�lr��i����S ������i!::s ����c��ri�f��� tb�g.n!u�J>blg� ty ,artistic beauty and economy. 

If 

NONPARE I L  CORK 

BUY 
WESTCOTT'S 
Stronoes t 

Grip, Greal­est Capacity and Durabil­
ih/. Oheap and Acc'ttrate. 
W estcott Chuck Co •• Oneida, N. Y., U. S. A. 
Ask jor (�ataooQlte in E'ttOlish. French, Spa'nish or German. 

lI'IRST PR1ZE AT COLUMBI.AN EXPOSITION, 1893. 

MAX I MUM POWER-M I N I MUM COST. If you use a pump for 
g�etr �a[�u a�i�sb::::e�7s mash, tanner's liquor, cottonseed oil or flUids, hot or cold. thick or thin you want to get the 

TABER ROTARY PUMP which does the most work at the least expense. Simply constructed. Can be run at any desired speed. Perfect· 
!kifi��a:�erk:��.Pac:f:�tes k�::����:3�bl'�'tal����r�� 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y .. U. S. A 

Asbesto· 
Metallic 

��TU�D.M�"'�' � Packings 
SHEETING, GASKETS. TAPE and PISTON PACKINGS. 

(1.,�:�Url�a��:�.e �hU-�if:j:.�::n:tit�s e��::t����a�t�r 
I,l. W TIUINKB MFIl CO .. (Kat. 1&74), 88 Pu..1 St... 8011.4, I). So J 

Sctentiftc AlDertcan 
saUons of about three seconds. .t becomes 
stronger when the hand Is brought close to the 
glass, say within half an Inch, and concen­
trates at the point of the bUlb nearest the 
hand. Perhaps I should say it becomes 
brighter at such point, as there is no diminu· 
tion of the light in other parts of the glass. i 
The light is paie and green. It more nearly 
corresponds to a phosphorescent appeamnce 
than any other kind of luminosity. It does 
not seem to be tmceallle to leakage of elec· 
tricity. The filament 01' carbon of the bulb 
exhibits no light whatever. A. This phenom· 
enon can be produced in most lamps by hold· 
ing them near the pole of the secondary of an 
induction coil. We suspect that this is the 
same thing and that the circuit is an alter· 
nating one, so that the altel'Dations of the 
E.M.F. produce the fluorescence in the bulb, 
wh ich lasts long enough after the current is 
tUl'Ded olf to be visible in the dark. It may 
be that the lamp, too, is exhausted just to the 
degree that makes this possible. Another lamp 
in the same place may not show tbe same 
elfect. 

( 8452) W. C. writes: Referring ta 
No. 8300, answer to B. R .• page 2r)B, CUITent 
volum�, under heading Notes and (�ueries, ·it 
is stated that the way to form a normal solu· 
tion of sulphul'ic acid is to add !IS mg. to 1 c.C. 
H20; I have the honor to invite yoUI' atten· 
tion to the following: A normal solution is 
formed by dissolving in 1.000 C.c. of H20 
(distilled) at 15.5 deg. C., the weight in 
grammes of the hydrofjen equivalent of thp. 
active reagent. 

SO, is the active reagent in II.SO, 
SOt is bivalent, i. e., 96 gramme� S04 = 2 grammes D. 

. '. 48 gramme. SO, = 1 gramme H. 
98 grammes 1I,SO, conUlin 96 grammes SO, (active 

reagent). 
.'.49 gramme. II.S0, coutain 48 grammes SO, (or hy­

drogen equivalent). 
• '. Dissolve 49 grammes H,SO, ill 1,000 C.c. H,O. 

r-· ..... · .. · .. · ..... ······· .. ···· .. · .. · .. · .. · .. · .. · ........ ·1 
i Begin 1902 � ! 
I I f With America's Greatest f f � Illustrated Newspaper: I f . . 

� 
LESLIE'S 

'WEEKLY 
ESTABLISHED 1855 

I . ,A HIST ORY OF EVERY WEEK i 
T BEAUTIFULLY ILLUSTRATED. + 
T A REVIEW OF EVENTS THAT IS T 

I FIZ�I�� A:�D HI�;����is FOR t ! H O M  E F 0 L K S AND BUSY I 
+ PEOPLE. , 

I GREAT SPECIAL OFfER ro'bi�'8M::r�� I i 00 Irial for $1, witb FOUR PICTURES 10 � i colors of beautiful women, drawo by Slao· i laws, aod WATER·COLOR STU DIES by Ibe I 
I most famous of caricalurisll\," Zim,"-FREE. i 
, '., r JUDGE COMPANY, PUBLISHERS. , ! JUDGE BUILDING. NEW YORK. • ............................................................. -... 

�Fo!���r�l�e!m���!l!��� ! ���it�!l 
',6 a weeJe ta.king orders for "SUN" INCANDESCENT 

CASOLINE LAMPS. 
Each burner yields 100 ca.ndle power of brilliant light. 
Cheaper and better tha.n kerosene. Used in homes, 

stores, ha.lIs, churches, etc. Conformsto insura.nce 
underwriters' rules. Write today. Sun Vapor 
Licht Co. (licensee of the ground pa.tent for 

V6por la.mps), Box 520 (Janton, Ohio. 
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,THE EsTER BROOK STEEL PEN CO. 
-Works, Camd ... N. J. 26 John Slr .. � N. 1� 

" Blindne�s 
Prellented and Cured By the Ureat . . Actina," an 

Electrical Pocket Battery whieh 
removes Cataracts, Pterygiums, 

etc. Cures Granulated Lids. Restores Vision. Posit�ve proof of cures given. No Cuttinfie' or Drug�in". Eight­
een years' success. Write for our SO-page Dictionary of Diseases, Free. Adrlress . 

NEW YORK & LONf)ON ELECTRIC ASS'N 
DePt. 19. Arlington Building, Ran.as CIty. Mo. 

deAcription. 
AlI};I!lCA:oi BOAT & MACHIN}; CO., 

ROW, SAIL AND PI;EASURE BOATiS • , Marine Station. ST. LOUIS, 1\10. 
A. The solution based on the hydrogen equiv­
alent is in the United �tates called the "Equiv· 
alent �olution," and is in use vel'Y lal'gely by 
phal'macists. It is usually taught in theil' 
schools. It is the chemical standal'd in Eng· 
land (see �utton's Volumetl'ic Analysis), but 
has not pl'evailed in this country. Cail'lls' 
"Quantitative Analysis," which is as much as 
any the American anthority, page 305, gives 
the delinition based upon the molecular weight 
of the substance, as we gave it in our note. 

AN IDEAL CHRISTMAS CIFT 
In; WII.L TIIAXK "\'01' }'OR IT. 

Our little device makes shaving a pleasure. BY a simple method of preparin.g the water for the lather, we overcome all the tortures of sbaving and give you . 
A RAZOR WITH THE FINEST CUTTING EDGE. 
Your razor's edge has microscopic teet.h the sharpness of 
���to��r fj�Wit��tb; p�e:i1rr�s a�nyd a�i��s��t.sEe��n1:,. C?::: pamphlet giving full particulars. Jf you read it you wil1 order at once: it is so useful j so cheap. 
F. G. FOWLER & CO., Bridgeport. Conn., U.!'i.A. 

�ince I'eceiving your letter we have referred 1Iil���� 
the matter to a pl'ofessor of analytical chern· � SATISFACTION GUARANTEED 
istl'Y in one of OUI' colleges, who is continually I: . 
making su?h �oluti?ns .

. 
and to a pl'ominent ex· � Acetylene Gas Generation 

pel't chemIst ID thIS cIty. Both of these are 

I 
pl'actical chemists and know even better than PERFECTED we what chemists employ as nOl'mal solutions. • 
They agree that our former answer is the 'rhe apparatus embodies en-
American pl'actice. A normal solution is made I FO� 1'..- tirely new principles. Safe, 
up so that 1 000 cubic centimeters of the solu. �-. automatic. simple to Install 
. . ' and operate. Next to daylight 

tlO� contalDs as m�ny grammes of the rea�ent � in cost and quality. Any capacity from table 
as ItS moleculal' weIght. The molecular weIght � lamps to town plants. Also high grade "Cri-
of sulphul'ic acid is 08. Therefore 98 grammes terion" stereopticons. 
weight of sulphuric acid al'e to b .. added to J 0 L C ; 
distilled water, and the volume brought up to • B. C T O., 
1,000 cubic centimetel's by the addition of dis· Dept. S, 21 B

.
arclay St .. N�w Yor�. : I tilled water. You inadvel'tently and doubtless Boston. Ch,cago. Philadelph,a. 4¢ 

unintentionally say "411 gl'ammes in 1,000 cubic ���U��UUU�;! 
centimetel's of watel'." . This slip is fre· 

6�tt�r fban R�d [�ad 
For making joints in gas pipes, steam pipes water compressed air pipes, and putting aromld gas­flanges, CRps. hf>aders, bolts and nuts, DOtb Illg excels 

Dixon's 
Pipe-JOint 

Compound. 
Joints can be easily taken apart after years of use even when the pipes are rusted. Manufacturers, machinists. engineers, contrac· tors and gas companie!' freely use and endorse it. Booklet free. 

JOSEPH DIXON CRUCIBLE CO. 

Jersey City, N. J. 

quently made. The total volume of the solu· 
tion is 1,000 c.c.; 4!l grammes of sulphuric 
acid measure between 27 c.c. and '28 c.c. 

(8453) P. S. writes: 1. Can cammer· 
1 P::�iP !a�.� an�::����:::te. for $ 25 

cial calcium sulphide be used for phosphores· 
cent paint 01' light 'I A. No. :.!. If it cannot, 
what are its useS'f A. It has some use in med· 
Icine. I t may be used fOI' the pl'epamtion of 
sulphul'eted hydl'ogen. 3. What is the chern· 
Ical action of a secondal'Y battel'Y made of cop· 
pel'. zinc and lye', A. For a discussion of this 
subject, see Tl'eadwell's "Htomge Battery," 
price $1.75 by mail. In geneml, zinc is taken 
from the solution while charging and deposited 
upon the zinc plate; oxygen is evolved, which 
attacks the copper and forms copper oxide 
upon the positive plate. In the dischal'ge the 
opposite changes take place. 4. If two pieces 

The "WILLARD STEEL RANGE" 
g:�e� �I::�!d:'O�d e�i7;�!r.2;V!fli;�1� rl�"'s��i?��'dlH:�:o�:���tg :l��e!'sg��l�: 

GUARANTEED TO BF. AS REPRESENTED. Write for free descriptive circulart!! and testimonials from parties in your section who are using one. 
WM. G. WILLARD, Dept. 14, 019 N. 4th St., St. Louis, Mo. 

AGENTS· WANTED TO SELL FOR CAP'lH OR ON CREDIT. 

LIGHT MAN U FACTURING 
AND E XPER I M ENTAL WORK. 

W A �1�rv;;-!�:':;i��t��;;L wRF �.r"h�%E� t �/��,; 
Js��:ta��vJeJt�fg9J����t��i� 2Jl ��J5 ��� g�'in���dc��: second-class assistant electrical draftsman at $3.76 per diem. For upplicat.ion and further information, apply toCommandant,Navy Yard,New York,I\. Y. 

SPECIAL MACHINERY, AUTOMOBILE PARTS. 

OTTO KON ICSLOW CLEVELAND, OHln. 

VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches& Elevators 

PROV IDENCE. R. I. 
INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St .. New York. 

Experimental & Model Work 
Cir. &.: nd1!ice Jree. Wm. Gardam & Son.4M;1 Rllse St"N. Y. Ce men t Boo k s. �g� �l�lD��; f,'g�����i���e��: ment & Steel,50c.; Constitution ofHydraulicCementsj25c. 

Cement and Engineering NewS, 162 LaSalle St., Chical"" NOVELTIES & PATENTED ARTICLES 

Electrical Scientific ovelties 
Models of Ra.i1ways, Motors, Locomotives. 

Dynamos, Minia.hlre La.mps, Etc. 
rllousands ot unsolicited testimonials to prove that they are safe, 

QTactical. durable. and the most amusing and instructive 
articles ever invented. Prices trom S3.ro UP. 

illustrated Booklet tells a.ll a.bout them. Sent free. Don't make 
mistake of waiting untn height of holida,. season. Send now. 

THt CARLISLE t: FINCH 233 E. Clifton Ave., Cincinnati. O. 
Makers of Novelties In the 
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