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Get a good set—
and Evereadys

T e jov fadin b I'_'.' peax o yuar |efe, Eid the '|" ar

spt vl cap allned, 'Theee are receivers as all prices,

made v reputolée manpbecierens D B G Recesaary

for enyoss mooget round-the-corned wnsroved. un-

reliapndise o amy preee Thae applies

% ey, - Everewdy Radyy Hatkefsss are mooo

HAY AEFEN and prices thel thepd |8 B Oarrect,
I:.'.-::H.-ly fiar ll.'q_'-':,' reoEives &l

o homeries mi any frme. koo the bong

Fiit |.\,||| v most ecomomickl te bk #icher 1=

lakge o .uu. large Eweremilys, Adways bay Ever-

eatye ani g-n|r.l. the kmowiedpe ther no one cin get

any eore kn bogpeties for the money then you. There
i an Evereaily dewler fwechy,
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Radisrons wih these model
numbets sre onle geni e w hes
thsy hemar che mame  Hoadpoerey
aruf vhe LA msrk

Radiotr

Do ) you believe

/n Names

[0 vou buy things by name because the name
tells the quality? Do vou ask for 2 RADIOTRON,
instead of just & "wacuum tube” —demand the
standard by the name thit marks it & genuine?

The most impoertant part of a radio set is the tube,
angd vou can’t get the best out of any set withour
purting rthe best tubes inte it. Theres 2 Radio-
rron Tor every nss, in every kind of ser;  Look
for the names—and the RCA mark—and be sure
Lt 18 genuine.

Raedio |'_-.1:rp-i.11"|.r|m1 of -";r.nr.-n-..a
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What makes for Efficiency
in Fixed Condensers?

This diagram indicates the efficient details of
construction  that have made Micadons the
standard® fixed condensers of radio.

Dubilier engineers have developed these stand-
ard condensers of accurate and permangnmt
capacity. Micadons are known the world over
—and are used in 90, of all radio sets,

*Ein pdird —ary Ehing recognieed an correof Y oo
ot comsnnt . h of m Ridh dedren of sz Tamos
Walrater

Dubilier

CONDENGER AND RADIO CORFORATION
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Fig. 1. This b the way vwe i gp Uhe Bopar-Aumadyne o iry it sut on iBe antennz mril
grgnd, using tha sscordary 6l & pickle-petils esll In place of The laag:

The Super-Autodyne

Complete sssembly and llp!“l’ltlll-h. instructions for the 6emube

Super Autedyne.

This is oficial dats. O, K'd

by MeMurdo

Silver, by whom the design wos dﬂ'vln]lrﬂ.

HOSE st e .|l|.]|ﬂ| ke deyvel-

apiment of the-super froo dts fiest
meeptinn by - Major - Armstrong down
threagh the B, 7, and fnally 6 rhe stages,
cicinidst laclp marvelling: a ||| srread 3tridies
miale 1 CTHTIEH wrateely sh r| time. 1l
et At once veandoves the threee strone ob
jections whicl the avergs man has al-
wivs lind mpainm the old form OF super-
helerndene, Forst, the eost of the mbes
nnd zel {8 o fonger prehibitive. Soecond,
thie reclieicrioe e gl warideer of ibes; and
the sise of o nephitive bias on bith the ao-
din amiphfiers and the first twio stnges of
infermmlinte Pregquency ampliicanion has
redfoeed] Testh the A nmil B badtéery enne
simpthn (o ou point where pl “power
hmase" 1w met 11'|:|||:'er fovr fnpeTating
Third, the lesiEn 01 the set has been so
worked out tha: the averore man ‘will
have ‘no frouble o assembling the nuefi
s it should T done,

The ciccant b= shown 0 Flis, 3 and 4
Yoo will see that the hrst tulss hets as
hoth asctllntor s Arse eletector,  Fol-
lowing this we hove two stires of inters
medinte frequency amplificstion, defector
and twn mudin stapes

A1

Devign The fromt: panel, mensir iy
Betails of 7 by 18 ins, 316-im, thick,
tha S cutems the necillator conrden-

ger op the lefi, wnd the loop tamng ©on-
denser-on the nebt. T e lower center
we have the potentionieter oo ascilktion
caiirnd, floment switch andd cheostal, A
the extreme lower lefr is the jack switch
fof cuttinge in esther all or part iof b
loop, At the right are the two ontpuot
jacks. The tube panel i mode o1 14-
in. Formica and is-supporied ol ench end
by 1 |'u_—11_|.'|r||||1 panel  mEgantt hieastoet,
The six Benjamin sockers come already
fmatencd 10 the tube panel in their jrojer
positions.  At-the rear of the bibe panel
are the two ALE. transbormers and thres
fong wave {ransiormers, Next we have
the two Mideet comlensers and the three
foop hinding posts, In front of these =
the coupler, A 0.5 mid. by-pass oon-
denser s fastene] unier the panel sug-
port bracket atoeach end of the front
panel, The fxed mica eoidensers are all
instimed to the twbe panel b opeans of
serewz-and muts. Flesible leds are used
o, coqmect dipectly frosn the Tatleries 1o
the [IFupEr jREts of phan sed,
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By budlrd The paris sequired for Tnild-
aris ing this set are: Cne 7 by 18
Bequirsl  jp-Formica panel; 37 16=1m;

thick. The ey items are the two Silver-
Morsinll 210 and one 211 long, wove
tramsiormers dnd the eonpler, the two
s mid, 5, L. W condensers, Silver-
llilrhllll” _E';.J.I:lg I-i:n::ll:l:‘l'l. Conlinentil Lao-
kiss Junior- condensera, Penpm el
support brackets and two 05 mfd by-
pass condensers,

In addition 1o these ibems are twa 4-
e, urz-Kaseh knolis and  dials, obe
Benjomin  filamend switel, one  [Tnited

See thot all joings ore sddersed frmly,
for 3t 1s 0 very diffcolt matter o loeate o
defective joint after the et 18 com-
pleted,

1. Conmeer 1, on the coupder, to' 7. Con
pect 2, the other rotof terminnl, to 8
Conweet 3, on the coupler, oo 4, Connect
4, odn the edwpler, to 10, & lug uoder the
hieatl uF the screw wlich fastens the cogip-
ler tor the tube panel. Connect 5, ot the
conpler, ta 10, another lug under this
sume serewhead.  Bun o wire from 11,
the —termimal of the right hand socket, to
12 omy the extreme leit hind socket, keep-

Flg: B Tha tramsisrmare are meilied aleng the rear of Thé tube parsl Fate ihe
prrangEment of the Lalapeing comdemaerd,

Scientitie Laborntories theoatnt, one po-
tentinmeder, p 3-spring Carter jack switeh,
ane opeT carcuit jack and one elesed cir
oot ok one Uemggelm and)one 2-
megohm . Darham pridieaks, two 00025
mid, . one NS i'|1|'-'|.. i Lheee O
i, Muter moen ecomibensers,  tan
Thordnrzan 334 w1 A, F. tromilormers;
thiree Linding josts, warnishe] tubimg, bis
bar, fexihle Tends, hugs, screws aml nats,

Asaembly  Figs dami 4 give the pictuge
umil wirttye dizgram b whieh the
Wiring varipis parts ahel eonnectiong

have teen ifrawn exactly. ag they were
arrgnzed in the oripmool receivir,  The
tube ponel is shown tipped down; anid all
wirea under the tube panel represented
b diotied lines | he varioms cosmectngs
are indicoted By numbers. ee. Take
your time and Tollow esch step in’ the
paeembly talruetions felipiasly, They
Have '!rrﬁl r|rr.'||.'|r'-e'|| in the sener EErHEnCe
o ke the work as singde 3 poceeible

ing it out about Li-in. from the edge of
the pabel.  Conopect podits 14, 16, 18,
aml 20 oo this wife WG COTTESponing
termminals 14, 15, 17, and 19 on the sock-
etd. . Ablsa tom s wire feom 2, wsider the
punel, 1o 22, a8 g unider the serew which
insiens the 211 transformer o the posel,
Coaieet 22 1o 28 2, 28, ol 26,
et 27, the +log om the right i
evcket, e 28, the Hlog oo the eft land
wicket, keeping this wire above the oo
nEchios .'I1:I'L‘Fl||..'.' ihade,  Connect [ManEs
M 31, 33, mal 35, on this wire, o the
correspancing  Iugs 36, 30, 320 mnd M,
im the sackets,  Concieet 37, the G otorm-
tmnl of the socke, (o 38, the €5 ternsinn
af the 211 trinsformer,  Connect 3 the
P orerminnl of the socket, o 40, the
termmmat of the tranzformer. Cobnest +1
to 42, the 5 terminal o the translormet,
Cimpect 43 1o 44, the P terminnl of the
pext fennsformer. Connect 43, a lag mmder
the serew which fostens the {0025 miil

i~
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-'a'-||l||"|1-r-r i el '.-.1:|-r'|. By -|I"l. t'::-|' [ dedin-
imml ol the troosformer,  Coomiset 47 o
44 the P termmal of the first AF. trans
former.  Uonpect 49 the G teriminsd of
the transformes, to 3L Connect 51, the
{; terminnl of the secvm] AF, brans-
{ormer, 0 22, Conpect 28, the B term-
il od the frst ALF, tronsformer, do 24,
thee B terminal of . teusslomer 2100,
R thids swaee alomge e tog of the trans-

tatif of e -.'|-||p'||.'l HES I."ilill._ﬂ_ serow, L
et R o 08 o the 211 pumingy con-
denger, Thas kdter comidenser 15 maide
by ik serernl  Codndeserd .-|.||l|l!E-|:|| with
the trandformes Tolied (ooether, S
that the commections {rom the fhxed con
densers to the siwket eveleéls wander the

panel baye been mode as shown by the
clotted Tises i the picture wiring dim-
Pt

Fhise pee. A e F1,72 10 7

Fig. 5 Hardiy & andinrs

ganr wf msasmbly

former cosed: ol eover it with varmished
miling.  Conmeed 594 to 535 0 hop ondder
the head of the fasteninge serew Gl the
cianlaration comlerser, | This 12 supplied

with  the Silver-Mneshall 211 trins-
{orrer Ceommeet 7, the Jupr womder
thit other -serew, to 26, the P

termitml  of  flu
s wire with

A | .II::~J-"T=tIk'I', COVETIRD

vienishiedd talener. | Lons
nect 87 pooad, 1 A& termingls of the
OIS o ), thi
=B terminals of the second and thind
traminrmers Cormeect 61, the -
fernimal i the transformer, 1o 32
| urn the |'|'1'|:-I e wn thint oo aro toe
me the wmder -erle, pod cormect 62 znd
i, fhe two  roror  jermunels ol the
CLDOCULEE il pomil=esers fopether, Lon-
riect Gk, the stator teviainnl of (be righi
hendd eeomedensger, fo G50l wdee tli
et o e Easterne sefew of the 00025
el codudetisier . Carniect O, the rhirhe
banal Librochinsg geoest, by 67, & Ing asicler thn

Conmeect 569

inch of spane |8 wEsbed; s EMficiensy and
have

HEL peand saecifoad

T4 o TSOT6 1o 77, TH o 79, B0 poc-81,
arl B2 to B3,

» Monnt the filament switeh on the
front panel, in the center hole et
the rheostat amd the potentinmeter o e
proger parsrtEons, il fastert the knobs
on ot the front of the panel,  Next ot
the ek swbch ot the lefi. keeptig the
[rame podnting toward the hottom of the
panel,  Mount the oper cirentr jack fn
thee lpwer hole at the mght, and ‘the fan
apring jack alwve it, Keepimy the framses
pormttng  dowowned. Mow  mount ctie
twn DTS mifed. ssiviabile condemsers an
the positions  showit,  and pat o the
dials g that the 10 hvision mrk on ghe
il comcides witly the mock oo the pane
whielt the plates are toeally titerlenvedl
Tighten the: lechksog mut, wol serew o
e kunls I"m=ieel the ftube |:|||||'| fi=
ports (o the front posel with the |5-m
=32 BH. serews and nuite provided, nmd
sligh the mouiting lugs oboone ‘of the 0.5
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Nuanher 7

mid. condensers, in boiween the e
anmd the benelet flanee o el cose, =0
thiat the cemedenser = held Grmly dn pesi-
than when the screws are bghtened b
3. Comnect 6, the remadning g o the
cotaler, o &4, the end plite termmnl of
the caciibitor comdenser.  Unnnece B3, the
skator Lerimmal, too =, o Pt N wiry A
to O Comoect 87, the right bomd terme-
mal 1 the |-|||-l||‘-'-|..|-|,;_-|', ',.-\.1 L S RIS L b A
B2 roc tH), mndd eover this wire wilh vae-
mishird tubing
the rleosiat.
switel, fa G5

Wwo connees 89 o % oan
Conmneel 92, on the Gloment
Clirnsect B, a judid o

tie THD op dhe OO0 efel.  condenser
Comnedt 1EH], the remaining termmal, to
12, ot the Jower ek aned 1150 on the
05 mid, condenser, Connect T4, on
thas comncdonser, b 115, om e 00005 pafid
varmble condenser. Connect 116 the
resipinnye g on the lower jack, do 115,
the evelel of the P teredmal of the welet,
Commect 115, the B permmel] of 1he gec
anel MG dtanestormer, toe 113, oe thee
B2 mid. comndensey ! thits wire
wilh wvartished tolane.  Conmect 188 0
dl, the +B rerminal of the 21 trans-
LTl Liver. (s wire vath varsiahel

L

Fig- #: Thig shdwa the wWiring om the usdersmes of the lobe panel, acd
the layont of bhe Fixefd condenpsre

witd 37 o 3 o3 the lower termnal
of the 005 mfd,  Gxed eoncdenser, O
neel iy the upper tenminal of he con-
dlEmeer, tin 9 on tlee jack switch. Cob-
neel 97 o 98, on the mines filsmem
b, Conmect 0, the appers lag of the
ywateh, 40 KL Caomnect 101, the remmm-
e Topr, to LOE Conect [0LS, the stithr
fermimal ol the. loop numing  eendenser,
to DEeR, 1 s 6 Do under the il of Phe
cobpler Tastening sceew.  Cover this e
with varnished tubing.  Coonect 105, the
ket el ;:—|:|Il' terrminal ol the cecilin
tor comsdenser o NG, the stador termma!
of the left hamd 0000022 mld, eonden
sl C ot |r".|""_ thi= pedate teromroml ok
the lefe homd AF. tomstormier, o 108,
thie madidle terminnl of the .!--|||'|1'-;; jark
Cover this wire with varnishel tubing
Conpect HEY the upper lug of the jack,

omneet TIY gnad 12D, dhe F
transfarmers

|_|I||'.|}_|r [

rermimais of the AL I
tugedler,

4, Serape (he dwsalabiesm  from ghe
cipds of Ahe seven fexible hattery leaids,
for-u istance of abool Yi-tn,  Fin tlse
wires well ol comnect one e the lower
termmmal of the mght hand 005 mifd, con
denser, wr 15 I'he ware is mehented by
an F. Conmect amother ac 1210 the mdd
e termimnl of e prilemtiemeter, Lid-
nect one- o 122 the boower  ternxinal
il the hlevied ewitch Cofdaced  odse
wt 123, the left band termenal of o the

poe nt 120, e F

L omtiect

terrmmal of the hrat AT trams{nrmer,
amil ooedtaer omt 530 the B termminal
The FECTHUITITIE ot goes 1o 1158, the B
terminal of the seoond ALE . dmnsformer,
Conneet 23 0 24

X
raealing
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Fig: 7. M#¢. Balvér caune &n e
Haw Yoark with ths Seper. Aato-
dyme  worgln with  ‘WD.12
tuhies,  bBullt Ime & - porishle
Eadg; ds Pl aes IE illoagrstsd
hefe. The lpap b wownd En oa
pangake Term en the inaids of
thi sover, prelected by & theee-
By wltinks® honrd. Aliwp he used
photes, the  esi  pperaied  an
Amplisn Dragon-fiy seautifuliy.

Ikiz completes the wiring of the set
Teating Cheek over cach conmeciing
il l.'EI!'l.'fIJH_I.' H.Hl.l.i:l'.‘.'ll lssth t|'.: |-
Dperutig  fure wiring ditieram and the
whemmtic dingram. Connect the A nd-
tery o the two flexible leads | Sec picture
wiring disgram, ) Connect the bead {rom
the center arm of the polemtionweier fo
that from 93 temporatily. Now ineert
fhe six tohe and pall ot the Alamenst
nwilch When the rheossat knob s
turned ap, they should lHght, Keeping
anly the negative sile of the A lattery
cormected, touch the fwo LB leads 1o the
Eterminal of the A battery.  The tubes
ehould mot Tight up when this is done
If evervihing 2 all right connect the
A battery hock cor-

Everendy by, with taps:

I{-a LTI = b0 e ased, efiher o Silver-
Marshall or Carter (vpe i5 recoemenid el
The two outside terminals go to the two
rear hinding pests on the tube panel,
The tap goes to the cemter post, This
maakey it possible to nse the {ull loop for
the high wave lengths, by smapping the
jack switch over o the L wide, or wsing
half of the Iloop on the lower wave
|i.'l'l,|._"['|'E-. I‘ry ::'n'ill.'!ling ORT,

Pull out the Glament switch and furm
tp the cheostat until the tubes Tight up
o mormial Drillianey,  Set the potentio-
meter at about the center aml starting
with the Toop tuning condenser ar 100,
redats if ohe =mnall
division ab # thme,

rectly and conpect
ot the B hodbtery,
(8 e e e TS [T

For the Set Burlder

Fur every {esition
nf ‘thia condenser,

with n 45voll fap
fiar - the 1!|'I!ﬂ-|_'|:r|.-
Iy AW vl C
leittery mirmss the
L Battery termiinal,
Lise 5 Bvoll stor-
ape  bhattery,. The
H hatteries  shoyld
e of the Irge
tvpe sech as the
Fveready No, 770,
ne they are the

most ecodmaniieal,
il b ling  rom,
for a sl of this
bvpe, For a home

irstalintion 1 Bal
lite  H, operatin
an” TI0 yolis A.C
af & Whmde Gonalid
Lhipower B can
T nsed, The O
batteries shomsld be
of  the 4aevolt

The picis lwtagd below ore jhogs -which
haue besn chasen fer uEe im o the Supar-
Anisdyrie aet. They are nob redam-
mended 1o iR sxgiusian o oiher o,
gfuivalent parim; Biot are listed far the
heredtt of those working from owr cone
#irigiben Bliue prints which ahow the cor:
rect parmal d@rilling for i&e griginad s=f a8
it wam hailFi §f The Darken IRDOFRIOFF.
F—Rilgar.-Murahall MEA variaglé oA

dehkire
F—iain. dials
.I!I-:E- B, L. &.8hm rheostist
L 1-1] parip
1—i1a1 'f':'}ll:f Jagk
1=-10EA Carter |#ek
L—Ediwar-Maorekall Z11 flter wilh alehad

BEpasity
BeBilamr-Marehall Infermedigie iFPARE-
FPmari
Z=Thardaraan 1 Ha- 3§ A, F. 1rans-

farmars
1=—5lfvitr. Marshall 1018 cowpling umiy
l—Bpacial d.gang psclel ghakl
B==0.008 mfd. A £l dHnary
1=—0TS mfd. Muker cordempap
B=—LL0aas mfd, Mulsr comdElaes
F—"darmisrs pondenseri
o= 25 mving. grid lapk
I—i-l}-m-l% geld I=ak
I—N&. 3 Cartsr Jack swiich
- Bamjmmin Miamani padtoh
I—Relden eoler cabis
|==Fair Jarmnin braciets
B-=.3 mfd. by pass esAdanaary
1—Bakaiite pansi Tel=3 15 |n.

rotate the oseallator
condetser over o
1.'||I'J5-l'i|:|:-r.'|1||r- [Hor-
fton of itz scale i\
the wicimity of this
setting. If this
1= dofig very e
fully  amd  showly,
the entire Finge li-[
the wet can I
covered  aml]  the
sEntings fopped.
When you gck up
& station, fry rotat-
ing the Joop ta

GIFEINE  pomations
il el juse the rhe-
ogtat.  This' po-

ientiomeler can . e
sl ms @ walnme
coritrul  amnd ss a
comtrol for oscills-
tion. When turned
tod far W the left,
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Number 7

&, to the osgative sde, & pluck
will be heard, fTollowed by equends,
and the set will be oscillating. Keep
the setting.  just  below  this  point,

Squeals should never be heed m proper
-:q:lﬁt;tl:i:lh, 1§ the Tu:l'ml:ivl:lrnﬂ:r il
wat geem b6 affect the reception, conmect
A O hattery with the positive ferminal fa
the Rexible lead at 121 and the led o
05 roing to the pezative tap which gives
lapst emattod,

The range of the set can be mereasel
consbderally by the use of an aerinl about
siby. feet lomge and o ground,  This
should  Be  conmected 1o the receiver
throngh an ondinary  coupling  coil a=
shown m Fig. 1. The serial and ground
go o the primary, the e secomdary
terminads are connected across the two
FELE hEhl:l-I:tg stz of the set, sl the
jack switch thrown over to the L position.

Ulnlesz the antodyne civenit 1=

:ﬂ'; E baalanced By mwans of the two
the Liremi 00022  mid  condensers,

clicks will he hentd as the 1w
ifials are rotaded when tuning. Balnong
gt b best accomplished by removing all
tulbes but the bret  detecior-oseillator,
which should Te left in place. A pair
af phomes showld be commected o series
with the 45 wolt B plos leid, the theo-
et barely tumed on, the loop condenser
set at M with the switch in the “L." po-
sition, and the oscillator condenser To-

tateed,  Assuming both . small bakncing
condenzers 1o b set sl in; a elick will be
heard o= this is done. 1§ one balanciog
capneity 38 tormed out slowly, rotating
the: ascillntor will fml fo prodoce a elick,
thowgrh it may be necessary (o reduce the
setting of the other instead.  Generally
ane hmlancing comdenser will remain en-
tiredy interleaved, while the other will be
ety will all ol

Detalls of he Vor the henifit of those who
Oseillator want 1o constroct the oscil-
Compler Tator conpler, the {ollowing
dotn 5 given on the dimensions of the
former and the size of the wire,  The
pcillator. eml s wound on 5 Formica
tulse 2 tns, bomp by 2 ins; i dinmeter,
The winding, of No, 28 PLS.C, wire, is
started 5706 in Troam the end of the fube,
This i the lead poing to the térming
tanrhed 3. Put on 28 torns, aod bem
i lemd oot po termonal 4. Lesswve 17160
i, spmce and - start another section of 28
turns.  The stari of the winding goes
i termiinnl 5 and the emd to termina 6,

Mouded inside, at the exact center
of the outer fahie, is a Bube 1% dns in
ket |.1_'| 1 kn. II:lII.__E. This earries 1he
coapling cml, of 28 turns, divided at
the center by a 38 o space &0 @8 [0
allow for the bearings, Ope end of the
rodes moes bo fecminal |oamd the aother o
termmnal 2. AM the entls shoald be soocid
i the sane dissction.

Making the Antenna Last
Longer

Mr A, 5. Lindstrom, head of ane of
the largest radho destothobing  arganiza-
tioees o0 lhe Pacibe Coast, rought an e
wrﬁlfhg iclen too Mew York, one which
is worth passing on becanss 11 has been
tricd obt successfully ppoand down the
Wisst Crogst,

Whether oxidizaiion of the pniemnn
wires, evidenced by hiack ronting, actie
ally affects the recéption of siguals or
nat, it is unguestionnbly trae et i does
bring on corrosion, evemtually weakern-
mg the wire until it breaks, This is par
ticularfy true of stranded bore wire, for
the corrosion, eating  thromgh two or
three of the =mall wires, recices the
sirength and the comnductivity,

To prevent this action, almost every
o ot West is nsing Mo, 14 ennmelbed
wire, Enamel = apparently impervions
tn weather conditions and  protects the
coppeer.  Cbwionsly, cormosion annot set
i px dong ax the wire s covered by the
m'l:lll'rl-

Service companies who are replacing
Tare wire with the ennmeled conductor
are, ot the same tme, elimmating all con-
tact goints by soldering. them securely.
This is the only protection againsi cor-
rosiont where the insukation mnst be re-
e,

Much trouble can e avoided in this
wily, for the average BO L. Mames his
sot or tubts when things go wrong, never
thinking that the fault might lie in the
anrbens,
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tranaformer, hag no pectrallzing condenees or revers

Bd-hack call

Some AnglesonTuning Circuits

Explaining the line of reasoning followed in planning the tuning
end of the BX-1 non-regenerative receiver.

I F IT were possible 40 do i, 178 like
to tike @ whisk-beoooy gl brusl
awmy the wecmmEdated diead ol mistnken
irleas ahont distorted moeroege Gebils, oon
cenaer . losses, distmbuied, oy, men-
tealiging, and lall & dozen other things
which, however peal, have dssumel dis-
tortel  proportions ||g.' tepsot ol argt-
ments brought  forward by maoufac
turers. whose sets, not good enongh to
ovefeome amy ol the common . troubies,
leve heen dederibes] fs masteéring difhical-
tpee which ever il exial

Frrpet everyihing you ever knew, ex
cept Ohm's Law, and start all over again,
YTl he surprized to see how differently
yord will Teel about funing civcuiis when
yiny g through the few -simple  steps
w|:||r||. frllesias, ."|.1!|.|. :,-'|1l1'|! srrilep= i
the cireust armangement for the RX-1
TCCeIvET.

A tuning ecrrcult comprising o dofl
ann] varsable conedenser, bis foor {ncetors
io be reckoned  with—imdociaies, e
city, inherent dastnbated capocity i the

Ml

cril, il resistanee.  The wavclength i8
cleterrmned o the m‘il:l.' af the -
ionser plhue - the dhstriboted eapacity of
the corf amil the tedoctomee

o= wit N L X (04 Cad
wheee b= wovelenpth s metors,
L= tndactanee in cmst
= capaisty of the condonmer,
] Ce= distilnitind L".’L[.H.lf'i.tj' ot tho eml.

Since the peimiry purposd of n toning
circiant 1% fo rerabde the wavelenpth, ket
s consider this phase Arst, Tn Fig, |1
mre four curves which dlasteate the -
proel  cfitarned . b a warinble oomdenser
copnescte] o a0 fxed  coil, as  in
the ||r||i||:|r],' rl.'.-:_'q'i.rmj; ] ":»I:f.rli;.}ht-
line-capncity. condenser, of 000035 mid.
mEXEmm, s comnmected oo & el ol
(.25 mh., il there 5 no distributed o
pacity i the cod, the wavelength as the
il = ptated wall be piven by Carve A,
I the codl s owsiand on a0 Bedse even
though it iz 0ot shelluced, a8 will have &
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clistritmites] capacity of gerhaps 000003
miel, =pider web and woven cotls which
are: shellaeed mev huave as nch or
thetributed enpacity,  Then, warh (OGS
il adidesd o the copacity of the varis-
hle dondenser at ] 1

mhY [, Wile
i |.:_I|!'| j= shevwn ml B4
Flothmg these two carves piammss fre-

gquency mstead of wavelengih, the fre-
queney curves are shown at A aml B oin
By 2 chiow ol s

iriheted ¢ limrita the war

lerigih tr - cowvererdl  his
the concenze

| |||'-\-r' CHEVES

ot oaled wsaen Binlt wieh molded nwd endd
pEates, any stmmwiae make = oall ¢

Y oeromit ol zero elecitiel res
wonlid vsctllnte forever, ot as g wheel,
tommine  withonnt  mechinicnl  recistance,
wannk] kg om torridee alwoes, W e
'II.I.Eu. HOCECERAE |III Ll |'|-i;~-l_..;|||,"'\p;'I ||||! fusr
et eficieney we (sl
parcmart .

«HiFy

wiirk B0 wp
i, Losses i varralile comcdensers
ip R resistance.  However, the
1 En [ 4] Tredflacaldy lidds 1 n :_:Illlll coars Den s
e =3 small thal B ocan be neglested,

i D Bosses come in the budsetinee
ey are  cansed by leakagee  between

Fig- 4. Aathbunm

dre maad

Curves 1 am] 2 4re
plastied for a t-Tie-1 ety Fon
tlenser which gives the 5, LF. tnmme
whin the eoal has o disieihored camaeits

n Firs 1 amil 2 cerves O oand Y e
lue wavelength amil  fresueney Pl jcl=
ively when the distributed capacty of the
coll e zerse, amd Cwith COOOKKOS mefd. s
the coil, the curves HSaege (0 Dol 1
Fhis te very serimes, Tar 4t ihi
o 0. F i i the eorclenser
I'he el s ilebermimned

FEL{4Ea}

HisErs
FHCTETISEICS
ey, which
e af Uhe erremt, im mil &1
#i] |-:. the dhstribotéd copeciiy, i

iE 1 OecEaar 1o readiee this Bictor &
bown D the carves. by agder (o g
liest turing chameterlstie

sow for the elfectency ol the
civeartt.  Th o o mafier of resisiaisee
i circmis are mow desapned. Sk we
on't g eoils nhy miore, thire are o
dztrl=end fosses, nnd cofvlensers are gen
ernkly ] TEME" STy il

e officien) that, 1§

bmenme
miEld Frim o doe] (REE

Il SRR fmare
LS TRRDR .Y,

impartart Eo

turns, due o melstare anid poor insgl-
fioi, tesstziwe o th
by the tobing oo wi the cuil & wiamd

Leakage con be sedoeed fo practicaliy
vern by psing well fnsolted wire, and
by winding the coil i osuch s wiy g
no slwllae ar other Dinder will be needied
Alithongh miist people do not want @t
tsh-cuosrered wire, collon dstually absorhs
les= munsture thon silk

e recizianee due o the wire bisell
19 ietermianed by the dmmeter gl
lenpth of wire vsd o prodipee the re
I|I'i||'|| rHarsbiTee '|!||' E|'.|_-| resisScmnde
for o jeiven indwetance 13 obtakned when
the: demmeter 15 agprosamniely 236 thmes

wirte wtaelf, and

the: length {ither factors,  however,
must  be concidered Mie sinele Eye
conl iR the meost #ficient of all fypes.

spmiang the foms,
weive or sjader we

1% s done 10 lasket
colls, derrimees the
|-|-.|I||"|:||||'I'. rl'l!l|||i||q fHifife  wiTe for n
Sivem micdsrtnnce,




Fuly, 1925 Tuxixe

Crwearirs 343

Tubing  introduces fosses which  show
ujr as resistance.  Red rope filre tubing,
for example, causes greater losses than
Formica tubang, bat, if possible, tohing
ahonld be elimmnated enitirely,

S0 pmch for the mstruments, Now
for the operation, T yon have an oscil-
lafing recejver, whatever the tyvpe, vou
Rervoows o dbisetmseerting it is 1o Taave it
squeal at every setfing, and how moch
trouble 1t is to readiost the tickler or
rhenstat for each station, Tt i popolarky
ussimned that noset mest o these things,

K. F. or n:ul;n'nd:].'nr st waorks a litle
better if the first stage of tuned B, F.
i eliminated.  This is because the K, F.
transformers are made with only 4 or 6
tutns ofi the pimaries.  Abowe 330
mseters, sich transfovmers prottoce litle
gmplification, if -any, and the reception
is almost entirely « dent upon the re-
peneration obtamed by asdesting . the
thenstat on the B F. tubes to & point
jm;l! wiwder oseillation.

What ez owei s 1 mmmbe 5 Defter ot
than the onbimary types—a  set  which

B

EANTLETER T - S TIRE
L =)

L-?E. it

Ea

“

i T

- i

BIV IS TRAL,

'anI:I'd'. 1, Ehowing

how a distribcoted capapiiy of CLEHINS
alierm e wavelengih corves of 8. L. C. ard &, L. F.

ChndsEngseg

hecause of the nefficiency of plain, non-
repeierative crouks, ok the adeal set is
une that works as qoiethy as i crystal set

There are two ways to design o sef—
Either to make it in such o way that it
vecilbates unlesa resistance s introdoced
tn wtop i which is not an  efficient
|1H.'I|'|.¢Hi. af to maake the el non-regen-
erative, of high efficency, which iz more
remsanable,

Regencmtive sets camot pive the nn-
dhiatorted EPI.EJi.[!.' of 4 non-regenerative
circnil. here B o need o argos
further njrainat the taterstation interier-
ence cansed by radiation, even whei the
dﬂtl'cmr i= preceded tw o stage of toned
R F;

It has become custonmey o make sois
with twp stages of fuoed B F,  Actual
tests will show that practically any fumned

cannot regenerate or oscillate, which does
not rudinte, that gives still better quality,
rangee el 10 or gpreater than other sets,
Inwer A iid B battery current consump-
tiom, omly two tuning comtrols, and
mechnical singplicity

Let's tackle the tuning cirenit first
In Fig. 3 is a schematic wiring dugram
of & tuning circnit,  There 18 nothing un-
usiml about it a3 far as the method ol
ponmections 16 concerned but 16 you will
lonk at Fig. 4, illustrating the way m
which the dugram is applied you will see
that there is something very different,

The first varialde comdenser carries a
sickbe batle coil 215 inches across the
]ﬁntu_ wotnd with fifty-eight turns of
Nin, 22 13 5, (. wire, Tapped on the fil-
teenth furn,  The tap goes to the an-
tenmm, pitting fifteen wens in the an-
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tenna-groend  elrenit.  Thiz is connected
tr‘:d; l'_."u’l'i"El tutwe whf:_:.dl serves as the

o frequency amplifier, The plate of
the frst tuhe to the pfirr'nr;r of the
seco| ﬁtiﬂnﬁ]n coil,  This wmit =
miade up of o pickle-bottle @il 254 inches
meross the fAats, wound with seveniv
turns of Lk 8. C. wire for the secondary,
with a primary winding inside of twenty
turts of Moo 40 [0 5 C wice hanched
clogely topether, It is Tocated at the fila-

with the low capaciiy of the 199, to
prevent oseillations, e in the grid
cireuit of the first B F. amgplifier in any
set are not particalarly fmportant owing
bo the high Insses which are inherent in
the anfenna ¢ircuit,

Unlike any other set in which a large
number of turns i nsed for she primary
of the K, F. transiormer, there i no
talancimg, nentralizing, or reverse feed-

hack armngement to stop the detector

RHIITR ) o

:_ ; : ||| i 1L iil || | Ih jists 1l
J il YL o o m
= [ T o
EHH 1300 maDIAL o e
Fig. 8. The sfect of G.00008 mid. disbslbuied ca ity on
the frequearncy curves of B, L. C. angd 5, L, F, oo ary

of  the secondary

ment - peturn oend
witiclisg:,

Altheagieh a rhesstat was empliyed for
the first fube in the original r-ngll.'l of
thiw zet, announced as the RX.1 recoiver,
an Amperite serves the purpose equally
well, for ithe operaton of the B, F, am-
plifier tube 16 independent of e Aaent
curretit,  Instead of overloading the fla-
ment, as is ordinarily done to bring the
K. F. amplifier just under regeneration,
the 199 in this set can be operated st o
litthe Tess than theee wolts on the fiks-
e,

Becanse of the high inductance i the
primary of the R, F. transformer, it
erghil Feem that the tube woold oseillace,
This Is not the case in practice for the
slight loss introdoced by connecting the
antenne eircuit conductively is sufficient,

from pscillag The reason that these
devices, all of which introduce  fosses,
pre nof requirsd will b disclosed a litde
bater,  The immedinge concern s with the
elfect of the timing arrangenient,

ﬂ!llf llhli.‘hh.t'.'r' !'hﬂ'!~1'l.:gmnﬁr{ res
teiver, as it has been constructed o the
ety does oot produce very lond signels
nor 12 i sharp i tunbkg.  Tnothis sel,
wi have not only eliminated the losses
due to bakancing methods or a potentios
meter bt we lave gone fo the other ex-
treme of making the cirenit as efficiently
electncally as possible through the wse
of a 2turn primary and a sccondary
cirenit emploving the most efficient type
of inductance.

B8, 080,000 pmeos] millenry,

T lage 208, Wiirdag of Stapdanls Cireclie Moo T4,
Sl Edalon.
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EDITORIAL
HAT will the next scason do

for the madio set baelder?  Wait
a mimile Bow— You're imterested in
this, even tho wou have been tellin
everyone that the set ladlder is a sort o
muispnce, and o very unprofitable one
at that.

With all the dizcussion 11 progress
thia =ummer aboul deslers” Tranchises,
safes plans, ronsolidations, and a dozen
other things that complete set i fac-
tirers have heen thrashing out, ot =
word has been said about parts snd the
set builders who bay them.

Walter Eckhardt, Jean McDomnld,
General Harbord, Atwater Kent, Paul
Whare, of Powell Crosley don't seem. to
know what a et builder 15, or where e
fit= into the pictare, yet to each one of
these men the set builider is as fmpartant
a factor in the conduet of his business a3
his bank balapce or adverising agency.

A set Dunilder, a development of the
pre-broadeast experimenter, is a boy or
man who knows the how’s and why's of
radio  from practical experignce,  He
may be short on theary, Iart he's long on
practics, not simply with one kind of
st buat with most all of them becanse he
has bt then, repaired them, learned
their good points and their shorteomings.

The set builder put radio broadcasting
across in the beginming, simply throagh

J4i

sheer enthusiasm in fadio as an endless
somiree of blems which are fun to
sobvie,  While manuiacturers were jat-
ting out junk that would sot do justwe
to the experienced set bailder. during
that difficult perind when they really
didot know what it was all about, the
wel builders kept things going by assisl-
ing the mnocent victims of the mamu-
facturers’ advertising Titerature, by writ-
mg articles  for the newspapers  and
magazines, amnd by interesting their
friends aml acquantances.

In the tast two jears, they lave done
mre service work for the manufacturers
than the muniafacturers have done them-
selves. They lave popularized new cir-
cuits on which manuiaciurers have made
humefreds of thivsands of dollars, ansd
put them acress o months: where man-
facturers’ advertisng would have taken
vears.  Every improvement has been in-
itiated aml enld to the palilic by mdio
et boibders,  The first knowledge the
palidic had of battery eliminators. was
from articles written by set  builders.
They put across the Newtrodyne cirenit,
the super-heterodyne cirenit, tuned R.F.,
resistance conplerd amplification, and they
have 1old the mamafaciurers more abowt
their equipment than their engineers have
e ahla to do,

They have passed judgmest iarparti-
ally on one new idea niter another and
o their aeceptance or rejection hangs
the mangiacturers’ succes,

Reachin set builders talk more aboor the
L'nwh':,' Faddics 'E:tllll]ﬂl'l}' than the Cros-
ley Fadin Company talks aboot itself.
1, when the Crosley Cone came oat, racdio
et builders hod not aceepled i, the dozen
Crosley  prospects  whom  every  sef
Lasileler kmoows wonbd have heard that the
Crogley Cone was o fuilure.  However,
they CLEd it and ite future is nssured,
1 Paul Ware's new set o sells sucoess-
fully, it will nok he duwe as mach to the
sales plan as to the fact thar every set
builder who knows about it owill tell the
B.CLs that it s & good set o by,

Yt thess manu facturers, concenirating
o the sale of eofmjlete sets, are not only

docing: nothing of wse to the sct

wilders in pursuing his hobly but they
are discouraging the parts manufacturers
Iy doing everything possible to force the

{Concleded om page 349)



Selenium and Photo Electrie
Cells

Chapter 1. The discovery of Seleninm and a deseription of it
characteristics—by Samuel Wein

Evrrora Note—Im  Hhs  swoee of
Rodio Engineering toe present the first
of o series of articles on selewivm and
photo-electric cells, mritten by Siourwe!
Wein, My, Wein hor devoled e Tast
cightess years o vesearch on thic sl
feet, corering nef only Hee chemicnl ond
merbenical deeelopinéid of these demioes,
bt their procisce! op pivetion as foell

Wken Mr, Wein forxt storied  Heis
work, he had the scientizt's dederppinafion
fo carry, througl o fhorough inoestioo-
flon i @ Beld concerming wiich there
ir alwost no ieforsiation of  prachical
ofue. A ol fome, Mr, Weln bifpisedf
had wery little ddea of the application
which he would find for the research
he oy doing bud, ag @ offen happens,
dirrelopments o other felds bromght e
sy for selenewan amad phofosclecfene cells
sihnche did wel prisd vvvn _ﬁl."r VERr g A

Tediew, Me HWan'z bata-plephne
cells are i wee iw owdely defferent fands
of devices swch as radio and woire fele-
photography, tele-vivion, tolbing motion
pictircs, and  fransatlentic calile  com-
musication,  The labber @5 one  of the
FTLTRE ) J-:I-llfmrturrf Ferimere rrpfu'l'nlh'ml.'r.
for ot @ seving Hrossands of doller: o
year By speeding up fransecenric
telegraphy.

The principal reason for  pubiishing
thir sewies, furbiraer, e oo fhe fact thet
ths Lfrt-tfﬂlﬂ-ﬂu'nl .|}_|r the  liree  element
Photo-plecirie cell bor opewed wp o wew
field for rodio fervstigafion awd for the
application of these colls and, fo smder-
atawd Bhe wse of N phato-electeie eell
i rodic, @ general knomeiedge of e en-
fire pabfecd 15 mecessary,

The DHeca ol Selenium. Tn the
year of 1817 John Jacoh Berzelos' and
Gotlielh Gabm made an examination of
the method of preparing sulphurie acid
in use at Gripsholm, Sweden, and during

M

the conrse of thelr cxmmination, thﬂ:f il
served in the acid a sediment of a partly
rechlish, partly clear brown in color,
which, under the actiwm of the blow-
pipe, gave out o peculinr ocdor like that
attritarted by Klaproth to telluriom,  As
tellurium was an elemient of exireme
rarity, Berzelits attempted its production
from thiz deposit, but was unable to of-
tein further indications of its presemce.
He found plentiful signs of sulphur
mixed with mercary, copper, =ine, 1w,
arsemic and lemd, T no teace of fel-
hurm.

Tt was ot in the matore of Berzelios
o be disheartened by thiz resoli.  In
seigemce, every [ailure as well B4 every
siceess advances the boimdary of knowl-
qdd;:, and Berzeling felt that if the char-
arteristic odor that has been obaerved
did ot procesd from tellumom, i might
possilly indicate the presence of some
substance wnknown o the chemsts of
that tome.  Urged on by this hope, he
retucnesd o his work with reoewed ardor,

He collected 2 preat quantity nf the
matera]  and  sabjecied e whole 1o
various chemical provesses, suceeeding in,
segarating swocessively the sulphor, mer-
cuery, eopper, ting and the other known
clemients whose presence had been inadi-
catid: by his tests.  After all had heen
elimomaded, there =0l remminel a residoe
which proved gpon examination fo be
what he had sonpht—a new element,

T'I'l-: rln-m'i.-l.nll !m:r]:u'rt:irl of s iew
element were found to resemble thaose of
teflurivm in- such & remarkable degree
that Berzelivs gave to the new clement
the mamie of “Seleniom.” from the Greek
word Yselen”™ v moon, tellurinm s s
wiell known being decived (rom Plellos™
the earth.

Although sélenium and telluriom are
alike in many respects, they differ din
their electrical properties, tellurium he-
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myg o pood eondoctor OF electricity, amd
selenuen, as Berzelmz showed, 3 non-
comductor,

Whers Sclenium  Is Found., Sel-
entam 1= considered 1o be one of the rare
clements, Berschlap, Frusch, and Viige?
estirude tlnt i Torme about (02 per
cetit of the known rocks,  This may 1w
compared  with estimates by the same
suihors of 43 per cent of ron, 001 per
cent, lead. DOD1  per cent  eane, il
DO g cenit of gold,  1E 95 pos-
h'.ihi_l..' i high,

Az would be supposed from these fig-
wres, minerals carrying selenimm are -
commdaen and are found only i small
cuaititics widely distributal, The fal-
lewring sefenivm mmerals  (metallie sel-
eniches }oare listed by Dana®

Aarllarste e AR AR
Berzelamite .00 0. L, 5e
Chafcomenite .. ... Culiet),
Clansthalite .. .. ... . PhSe

Crookesite .o { t'l:l._Tr..'!&g I g
Eocamite ..o CieSeApahe
Cimnajutite, . ... .. BigSe,
Lehrhachite .. ...... PhSe with HgSe
Nowmnnmife S .. ... (AELFhY 5
Selonilite ... .. . (50
Tiemansdie ... _... HgSe

EORRIE s e Ve "=

!';E]El'lHHl;:-]I'I_JI'. 1'|:|J'in_' 51.1iinh:||r' ;nnhi:h
g selenmmm o upkoown  proportions,
has Been found on the lslands of Yal-
cano and Lispari.  Selentferows sulplur
has gk been found a1 Kilauwea, Hlawaii,
amd in Japan.  Minerals contatrmg sels
eriimm are also found i Hawan, ni.h;m,
the Harte Mommtaims, the YVesuvian re-
grn, 1lunpmry, Mexioo, Australia, Spai,
several parts of South Americs, Cali-
fﬂﬂii.il, the Parndox "l.-='|h'_1.', Caloranla,
and al Thomgaons, 1iah

Extraction'. The commercinl soprees
of selemwm are from the Aue dusts of
medallofgical processes  uzing sulphide
ores, anal from the anode mods or shime:
of the electrodytic copper refineries. The
rapid  dévelopiment of  the electrolytic
methods has made the bntter the st
importast source of supply 0 the Lnited
States. The method gsed 0 extraction
dependdz upon the source of material

Annual Production®. There are only

three fems in the United States pro-
donving zefemmm.  The following annual
prodducticn figures are accredited to the
Aunerican Sowching & Hefining Uo, the
[Tintml  Stntes :‘-i!l.'ll."]ﬁILg H!!'.-I:IIE'IIH L,
ared the Raritan Copper Waorks:

¥ gl Yadued AL
) SRR 26030 27000
ol STNRRRR]) [IREWEE Y 20, 5441
L G025 125500
19: L a2 a4l 175, 808
b 4 R A 350 LR B
P i 123,565 147 542
PO s T 134,400

The prodection of selenium coaki T
cormaiderably  increased 1E the  oemand
were sufficlent to justify its separation.
Ciwver 6 per cent of the vearly owtpot
is ounsumed in the giass and ceraimie tn-
ilistries,

Sefeninm as ordinarily placed on the
i emncked, 1= an .u.'r|||:|r|||1|||,:|5= i lbizen
hﬂﬁ'h substance, looking moch ke patch
or one of the asphals, 1t i5 sold in
emall pigs, sticks 594 isch thick, and about
4 mches bong, o f fairly conrse o fine
powder,

Purification of Selenium, That var-
ety of selenium such as (= parchased on
the open market, i= clnimed by the man-
facturers to be A5 per cont pore.  This
product 55 sufficiently. pure  for  the
wempiePaeture of silentum cells, oy well s
for the such other commercial uses as it
finds apphication to in commerce.  Some
ecxperimentess  bowever, prefier to have
an  absolutely  pore grade of  selenium.
It 35 jor suwch workeérs that e method
ilvrzed] ||_'| P, Lenher® {or the |'.r|.|:r'i:F.||.'u~
fwe o selemiom 3s included inothe 1ext,

Thiz: methord consists i dissolving
scbeniom in pitric acid,  The resulting
selenious aoid b evaporited oo dey lard-
ness, the diside formed being dssolved
it hiskille] water, and  bariem bydente
addedd until a permanent precipitate i=
o longer formesl,  After filtering, the
selution 18 botled 1o drymess noan evapo-
raping dish, and the residue covered by
o inwveried Tunnel whose base firs sougly
iepront the imsede of the evapatating dish,
Continued  heating. brings abont a gub-
linwgion of the dizade wpwn the inner
walls of the funpel in the form of white
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necikles,  The sthehiest asnowt  of - -
purtty imgmres o the selentom thoxide a
reddesh color and 1t 18 wecessaTy oo repeat
the process of sublimation antl the pare
white needlis are obutined.  These are
drssnlved in destilled wsoer, ad the sol-
ution acidified with hydeocklore asid aml
woid soafium sulplate W mided; bringmng
oot & hbermtion of S0, which m e
precipitites the selenim mm the Torm oi
a red juewder, By bothog the musas Tor
n few mamules the selomom formas 6o
i hard Dblack lwmp,

phiasy mnss W oddamned, of p brewnksh
heack colur, which has o specifc pravals
od 2R and 1% soluble in carbon dhisnl
phicle. It 12 a0 pon-conductor of electri-

ey, nml fms diclecire. propertics, being
elecirafied, ke pgloss, by [mction.
(47 Metallie  selémium i '|.l|'l:r:.1IJ|.r|J

when selfmiom s cooles] rapédly w2107
[ i L | I-.|'i'-'r nt that temperature tar some
fime,  when the msetallhe fomm, whath &
te 2165
[t can alie he: prepared by
fusme the vitteous

pailling qennt ol Droos 210
s olained

which, whemn
whsheil moed dfewed
s reialy or wse,

Chemical And
Phyaical Char-
actecistics.  Sel
Tii LT, liks a it
phar,  exisis i
=everal  allorrop
fEseEis i these,
five are 1he moal
mieresting

(0] Amorphons
szleni 15 & fowely
dividei]l brick Tiesd
owrler  jrcpared
by pozsing sulphur
dicxide it & so0in-
ik ul  selensions
aciel, e By eeiue-
g the laner with
mny  =witalile agent

vk ety Tt v e
carlsm  plotes il
allomatng it el
I-|||'|.'|'|l\._ ikr |I_|. I\.||I|I
il:"|_r m soduticdr il
spleniinm T it
ahititn lovilroscide wi
2307 L when leng
mmchinge needies
SUYRLITILE, I1'l|'|lil'|LZ
nt 2E9% . This
modilteation
s awinch more stahle
than the dhers,
lese chemmally o
tive, and a betie
condhactor of  elec-
trctty,

50 Girey LTV
taltine  metnle e
lenmmexisis i two
oAl 1 cf 18R

St s me o ronil  pramuker
stannons . elihiride crystals, stahle at
Heated & tem & R e | T i T
pesalure af 40% 1o aI":I:u ||I=-1:|r;l:r"t:|“!:| :ui.'; l:.ru::l:‘:f“l.rh::t: hark, nnd o oo
5k I T . romductor ol elec-

jrrwiler Becomies aglosrieriaded fnte g ol
miasa. wideh s hard sl hisiide . wlen
eonl.  Ite specibe pravity i 426 i 1
solnlide 10 earlsm -:':|L||I|II|:|I|, |=||:'|-:|i|u-
and gmlfine.  hess salvents convert the
amwe e scleniom to the metslhc vor-
ety morphoss seliniom i 0 nom-ooe-
dacter of eleedeieity.

27 Semu-colbondal selerme 15 abtmimed
amOrphins or in o pem-callobdal conda
fran &8 0 red ddloton, whech om difotion
shows an grange color, by heating =alu-
tions of dextrose and selenions acid to-
pedhier.  Af 100° C.o#is parthy trons-
Terred inete the black Anriety

() Vilrechis selesigem B Tormed oy
hreating _-|-||||_|1-_|.'!,|:.|;||. selemim by 17 {
anil then cosling 1 I'iI|1I-!1|'|. Y hrattle

fricidy. A sarebion can b obtiined by
hemtmg e o 200° O for somee Gime o
by cxpusing it o light, I8 has Tonger
cevstils, somewhnt less aohalile th carbon
|]|'-.|_-|I|||'|i|||-. and i2-a o pood conghictor ol
eleck iy

The botlng point of- selenlum” i 00"
L., 114 atobiese u."|:|,-.:||l {5, A2 andd the
chemical syvimbal = 56

The denrity® of sedemium yuries From
1250t 4 RO5 tn the chiferemt wvarstbes.

It t&- this Eiter vitrety 0 uelpnizm
that &= of interest o us. and which 1=
the subjoct of the present woriting,

Diseovery of Light Sensitivity In
aeleniwm,  Willsiaghby Seoonh, an ele-
trscsmah, kv 1EF Y, betng denreois of obigakn
tige o omore smitable bigh resistanee  or
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use at - the shore station in connection
with his system of signalling  during
submersion of long submarine cabibes,
was induced to experiment with bars of
seleninm.  Several bars were obinined,
the sizes varving from 3 40 10 cms. and
of a digmeter of 1 te 185 mot,  Each
bar was hermatically sealed in & glss
tube with 1 platinum terminal wire pro-
jecting from each end.

The wurly experimentz did not pince
the selenium in a wery favorable Liglht
for the purpose required, nlthemgh the
resistanee wis all that was required
soamie of the bare pivieg 1900 megohms
absohite—yet there was o discrepancy in
the tests, and seldom dd ditferent ope-
ratore abtnn the sme resolis Whale
investignting the cinse of such preat dif-
ferences in the resistances of bars, it was
fonmd that the sesistance altered eabee-
ally according to the intensity of light to
which they were subjected.  When the
bars were fixed i a box with a shiding
cover, 5o s too exchede all light, their
resistance was at its highest, and re-
muined very constant, fulfilling all the
comditions - nesessary 1o the experiments,
hirt immeckiately the covir of the box
was removed, the conductivity ncrensed
from 15 to 20 per cent. ' When the Hight
was infercepted by glass of  vanious
colors; the resistance varied according o
the amount of light passing through the
glnss,

To ensure that the temiperature was in
o way affecting the experiments, one of
the bars was placed in & trough of water
[or the light to pass theoogh, but the
resilis were the same ; and when & =trong
light from the igmition of a narrow
banid of magnesinm was held about S
inches above the water, the reastance
immerdintely fell more than two thirds,
returning to its normad condition immed-
iately the light was extingunished.

It iollowed matomfly that such  an
important diseovery was the sobject of
discussion by gcientists.  As & matter
of fact, the scieptihe literature ot that
time wis replele with many papers on
the general churacteristics of selenium,
and imany  interesting scientific and in-
diserial applications  were  described ot
that carly period.

HEFERENCES

. | Mereeline, Schwelpg Jouk vel, 21, pogea 30, dd0,
BiE.

1 fernclilag, Krusch & Vai Dic Legeisintien der
mrtahiiren Aineralien uml Ceosrin, o vel 1, S
edil, page 187, EN4

¥ hane. Sysiem of Migeralegy, fh, oedi2 1009,

i fenmin & Kaller. Bous, Amer. Chem, o, wel 4L,

:';g';. 1919, Eng & Min feur el 104, page

1], .

EHesa U 8 Giedogical Sorvey, . Asioal  Beperis.
Wby, T, T

Aiper. Cliem, Soc wil - 20, page

® Lesher.  Joiir.
EE. LEgn

¥ lepibelon, Complt Bepl, el T4 pape P05, 1507

b Sehnffgoisch. Jomr. [ Twakt. Ches wal. 14, page
Nk, 1343

¥ Smith.

I r, val, 2, - pagm. 31,
1851, Amer. Jime

. puge b1, 1871

Log, Tiley. En
el a1 ek

(Continued from puge 3435)

sale of parts out of the dealer’s stores,
hack o the mail order hoases.

It doesnt seem right for suecessiul
set manufacturers to treat their very best
friends in this way. I every set builder
in_this country should swddenly drop
radio nn:IEIu in Tor amatesr photography,
who would =ell the hiteen or iwenty
million doflars” worth of Atwater Fent
equipment this fall? Dealers? Oh, no.
Invariably the dealer so confuses the
customer that he hos wo go to o sef-
buitder-friend to get the pain, simple
teuth.  Wha will install thowe sets? The
dealer? Mo, in, for the B.O L poes
i the set builder not only bhecause he
trusts him bat because it’s cheaper.  Ard

Pty

gervice®  Why, all the
dealers in the country couldn't service the
output of Atwater Kent alone, nor would
the public spend money for the hundred
Httle helps that the set boilder pives so
freely to his less experienced friends.

1 the R.C.A. hadn't had the set baild-
ers to service their equipment and keep
gheir  costomers  satished  they  never
would have lived down their mistakes,
yet RACA, has fought the set builder
and parts sales from the st

It= time for the momafacturers b
realize that they have a genuine ohligation
to meet, for they need the continuerd
assistance of the set builder as much as

EYeT,
M. B. SLEEPER,
Editar.

what about
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W" HOYS going to do the bie parts

business this fall? The only
company we have heaed aloot that =
planmebag to put across eeets ol kita i
i hijr wity 15 Samson Electrie, in Canion
Mus=.  Not eomtenr with |ﬂ':f1_-i'l:i||i.; il
helival wound transformer, they hove hadl
pome of the best engineering skiil i Noew
I'Zn|.:|:g!|-i ol wark on O complete line of
prrts amil o brand new kit

Benjamin Electrie, in Chicage, lis
pew vamable contdenser which & jrisd s
chver gs fhidr balloom tive sockiets—fms
the sort of thing that modoss vou feed thot
vond el Bikie £ Ingrled ok frato @ oset.

David Grimes Corp, is goimg to sell
direet 1o dealers under the sales poadance
of Harry Taplin, formetly of the Af-
waler Kent Company. This experiment,
alen undertalien by fwa ar three ather
wamafacturers, will be watched  with
mach nterest, One senson ooght fo des
cide s suceess or folure

With all the radio MLguEifies theos s
oetly one. which mskes o Seriins At
b bae By, That's Stavmton's \Wirehess
Buille=tin, a lietle e which FEpiris omn
madio securities. Ahawos EYOTY  EEpHIT]
gave, “We omderstand that the
l-'r:-r'.l||:|a:|a_-. liis picaw LS TN TS S EE i
stocks andd, 1§ this s s0, they should Le
i senaked financial condition.”  Boe when
the et ebividend  pesiod. aceives we
leriow, wotlioid makitnig, how expensive i

350

Corg, in . Cinclanatl, O

was foodepose of those exeoess stocks

Ihe H!q'rfir-!_{ Electme Compaany has
inst gt e w handy Bittle imstramsent.
Tt Jess i et er anel socked moasaked
togetlor, Eroms which eomes ol o foar
'n"i'rr ‘I'III."I |:||1|| IIIII“ TII MrnsIre t.l.l'
current term iy trilee m nm mRsemiElel
sef the toheis put into the meter, aned the
cord plagged ot thie set where the tub
T g,

5|1|".t|1.:|||i._' of iseters, the Jewell Elae-
trical Tnstrument Company has asked us
why the A—and B-—termizals shooldn't
l= connecteidl topether.  Since there i=n't
any good veason for ol dodig it we're
ooyt wire our sets thal oway, ki
it pil.‘i.-::ihh' for onr reacders o ke of
dimile-pange meter for measuring A and
B voltage. If everyone adopts that prag-
fice, Mr, |"'1L:.,' will hawe to gel ouk n
Linddimgr jesst wachi the new marking.

Fanstesl Products have just ansomee:d
twin new  amd  very clever items—he
Hulkete Trewclcde Charger and the Tinlkife
B, the former retailing a2 510,00, ahrl the
lagter at 335000 The PBalkite B wth
which we nre iilrra.i'l}' familimr will he
continged, bat it d8 now  desienated s
Enlkite B [1.. The Trickle Charger is
for srmmll storage hatteries or o can be
used Cwith  hie Tefterdes i allowed to
Wit ooy the e, The B o= o srmfl ao
abuoet thae size of o 45-volt B Imtiery, Tor
1- or S-tnbe sets,
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Sasjopal Caxbem oo
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Mlymies Bgicory Mig, Co
Flainie Ko Bakiory T
Flastrie Erremam Bablory O
Kiertrin Biomgs Ballery O
1Neriee Hiomgs Ballery O
Elerers Brorsgs Hasiery 43
Cirmered Lamil Ballefies T
dbemorul Liwml Paliorle
Chrnwnil Ll Raiieries
iEnulil Birags Nuinery U
{louhl Storags Hatiery O
Hnplard Barery Mig:
Elarrlon] Naktery

Barpss PBatuny Ca.
ginart Peveizsts Ciorpaisi i
STORACGE A BATTHERIES

Burgyes Dmidery Ca.



MawuracTunres' & Desicxms’ Data ox Barrexies, CHArGERS, AxD ELIMINATORS

STORACE & BATTERIES

EEENRESERES

IE"!E‘ﬁﬂﬂﬂﬁill-

A e T WD SR

e =
55..#;.=auuasng|
* b o
P Ee kel E:|
-"h.'riiu; u¥
¥#¥:}Etr\-t\-ﬁi IE._

uuuuu Epuuu .:
EXERTR AL 12

| |
fmESsAESHI S S v | i
|

3
[ R

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

REcEEsEEEsfsERranaEnERas

it B R R B T

P
- -
]
L

o
nﬁfii£5:$gt
e SRR R g A= .
bl el A T o e o e B D =
qqqqqqqqq ﬁni1§r¥ﬂrn:;£x

uuuuuuuuuuuuuuuuuuuuu

- "4
:“ﬂ-h L84

43

= F o

nnnnnnnnnnnnnnnnnnnnnn

.....

........
...................
-----------------------

g.g.?.fﬁ&a:a:::é; -----
e ol R e

iasiil
HHII
I HT




MasvracTrrers” & Desiosers’ Data ox BaTreeies, Cliarcers, AxNn ELIMINATORS

E ;
Eesaszse :Hi.ti.tﬂ!u!ri.!.as.ﬁs,saaau'
Egdngns s ssgafunssRsssRRass~

15 Watls
15 Walta

-

Trurrsnr
Cadnei

b I hargsr
T W
ThW
5O
ThH W
R
&
(R
T3 W
W
W
W
oW
il W
B W
W
LR
W
i W
W
Ty W

Yalings Delivwal

1-1G-20) A-00- [0,
DU BB} dam
[H-13-50 A-1§
L3R A= L )
L E- 45 A-dG 1w,
122 Ay

: D-25-i5 Hrﬂ':ﬂl'-l.

Hats

]

L]

I1
Ly

LY

Y

i s

- H - —
AU ar IS, 00300 A i

i
=
Ef; Egg
g'!" fii;:-':-;:-;i-"::—'l.i'::.:" Rl g L F NS Eiﬁﬁiaiii
e ft L -
| | Egl:"l':-é:éé-e'-é-cf::e-i-iq'jﬁ-iﬂ'aﬁaéttt-cfj -
| =z F i s ' '
.'& B = £ % = 3 .'i.?.-
Pogezpeegvpe ighrgzanas - "
- . o =} [ L [~ S =
| L: = :;E‘E:ﬁﬁ EEII 'E E 3“‘:-#“
Ewd wg tE o H M :";n LR - k- “.‘I!":'.""!
| ? At o :;:52.52.1':: o o B P R T
5:n:d: x 1::nun:: Euqh !ﬂ!;:j:-ﬂ!ﬂ
T M e L S s L B
ko] - TP

Maiiilpetigiv
Mlairaluet il

The Frmpos Slmsilnebastiog O, ... ouooinoyesinni:

Fory Tlestale Malnlvturmg Co, T, L.,
Foresd Pesdrie Co. . .oooo0 ... X

The Elewtnlc Soovngr Batdery Cn

Tl Aerim Elertrie & Mumsrfariering Co. .. . _
o g e

T Fusiber Tolls Elasicie o, -,

Aones Evgineeriog Cn. ., .
Arsss Muoetaurtummg Co. ..




For Natural Reproduction

Wvon o genins eonnet drow Hawkess
musie From oo gotunad violing Tuss
wi—pvpn Lbhe best ‘eodio peoriver cid
not reprsduce cledar, nataral mmsee it
it s not sharply tineid,

3|'_'.1.'|-.'Il.- detin] of Aseucarun: Microms-
tep Comirols s designed for sxiramoly
elosy,  preclss lunmg . . . with
11n|-1_'.-.-r iy | Hefbidive  HelE GER
gsimpler §o handle—DX stations oan
be tuned-im  enster—loenls  much
plenrer with more volume. Replaoe
oridinary  dinls  wAthout sst  alters
fimmn:

Al your denlers, atherwise pend pries
[EE500) pead yoou will be supplied
peatpaied,

Wirte for deseripbios  folder

il Frieliss Oholch — e I'-|r| [ ] Jﬁrlllll Croytmie
|||||-II|-|I-!_|-\.|I-.| LTS A [P |.|J
[E ], muin . oo mendisa e 5 I|I|r foenk

¥ Lamg sanfer Bashlem gies mazizmm  ekefS fewslng
verfiry minl poviesis il R
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MYDAR RADIC COMPANY
u.F f.lmplnnll Si., Mowark, M. J.
faagilip Beaprmsriniivmy Wafls L3, Hiwirsal

Luiveerded Hiapdl e Dagies T Backsis
i1 Apmisg & Lindam. £ L X

CCURA

FCRArETEG COMEBOLS

illrhiarsd ol lhe hed

The beauty of Radion

ix an added advanrage
for set manufacturers

ROM a purely practical

angle, Radion Panels possess
the two gualities which make it
meet the set manufacturer's re-
quirements 1007

(1 I 5 very easy fo dreill, saw or cuf
EDGES are smooth and even;
ligles are trim and clean-cut. Does

not chip or peel as do many other
panel materials,

(3 Ie has the highest insulating

qualiries

COMPARED with all com-
mercial tnsulatons, Eadion hos
(1) lowest angle phase difference
i2) Lowest dielectric constant
{2} Highest resistivity {megohms
cm.) (4] loweest moisture absorp-
tion {5} Iowest power [actor loss.

IN ADDITION to these impor-
tant advantsges. Radion Panels
have a high.polished, satin-like
find=h thet adds wonderfully to
the atirgctiveness of Boy  set
Radion takes engraving beauti-
fully.

We inwvite manufacturers to
send ud samples or specifications
of panels and other insulated
parts of radio instruments o7
sets. Radion is used on the lead-
ing mokes of condensers.

AMERICAN HARD RUDDER COMPANY

Depr, M 5 4, 11 Mercer 51, New York City

RapionN




There’s A Reason

e

Pl fise, clear pme and voblome of the Kellope Symphomy. Begroduces

is chize ko the Belloge unit with, (the magetic "I'I""h" cunirdl

Fhis pxehidive "{::l-a.:: pretictnle line prodiseed wonders in the ocormile
reprodiction of voice prd isic : pano masie e anosnnlly fioe, de lowes:
tanes ol the saxaphone o the Digghest of dwe wolin wee as clenr s a0 bell
hie semrrat volce oo peally be adiired

L Fsers I'II_II| L tracimn ol ||"- e, [ EaCET=E B PRy
detml, the sige of the magnets.  The ward 13 flhe reason i

Siee one ol vimr dealers today

KELLOGG SWITCHBOARD & SUPPLY COMPANY

ICBE W Admms Streat,

ﬁn

Chienga, 111,

An unfailing power supply

1. 5. Padesi Mar 5, br
F-'IIH-Il =] Lharpen
Che |n'tn|li-.?'l. Al pEd

baptrrics.
Price 219,540
Wenl ul Eockey 350

Fafkioe “H™ < reploooy “H™
Boirrries anad dry calle. Oip-
sruten fram Liphe asciri

Peles 53

Mannfactured by FANSTEEL PRODUCTS COMPANY, fnc., North Chicago, liimods

fnr both circuits

Here at last is an unlailing power supply lor your radio
set. Balkire Radio Power Unim Barnish constant uni-
lormvaliage toboth ™ A" wnd “B™ circuit and give your set
greater clurity, powes and distance, The Balkite Battery
Charger keepa your - A" storage battery chnfped. Balkice
“B" replaces "B hutteries entrely and farnduhes plate oo
rent om the Lehe socket. Both are based on the suns prin-
ciple, are sntirely nodscless, and are guaranteed 1o give
satialaction, Sald by leading radic dealers sveryuibere,

D . klt e Radio

wer Unifs

BALEITI BATTTRY CHARSIL— I|'|1H.I1'I. B FLATE CIPERENT SLTTLY

e
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Fun 1

Mooked wp inom Wellogg loud sgeakes, ceady for the fmal

regling

4-T 3-C Receiver

Four-dube, three-cirenit tuner, with resistance conpled ampli-
fication, n =1 to use out in the countey for getling lots of distanee
with first-class volume and gquality,

“l}' F haad twe thinges fnomidod bnoplin-

ming the design for what we have
called, for sake of brevity, the 4T 3-C
Sei.  There hoa been msch interest i
equipient for permanent installations m
the country. Where there is plenty of
EpaicE sl weedl odie stRtran il :anIu:r. B
repenerntive receiver iz guite satisfac-
tary. It gives 2 long range, and brings
in the sigrale with enoagh strength that
amtplified by three stages of resistance
cortpling, broadeasting % lowd | enough
and clear enough for mast anyone, ' The
design of this outfit, type 78K, presents
these advantages in an extremely siniple
form which can be built easily of srmall
RTINS,

A the s time, we wanied 1o bosg
omt  some  ddens Fn omechanical ddsigm
Mot long ago. an announcEnent  was
mae rnl1|:rrnir|g the possilinlity of estah-
lishing & new eeries ul'[ paanel siges, abol

154

five in number, to superdede the great
variety which have been employed in the
past.  To determine muellipently whether
or hat the 12-in. height offers defirite od
vantapes, i i necessary 1o zee how de-
ii,gns will work ot s ‘|:l|.:u.'li1'.“i.' The
type FROO0 pet ilhostrates typically the
pasaitilities of the 12-in. panel.  YYe plso
wanted to show how the Browsnbng-
Dirake coils can be used for a simplified
rirFre of Feciccuit tuner snd to illostrate
the mse af the now Wallsert: Panelite, o
new arcessory which, tho not an essential,
iz 3 very handy thing Lo have

The accompanving  dlostrations, with
the picture wiring diagram and dchematic
in Fig. 1, show howw the desipn workeil
ot YWhen the 12-im, panel ddes was
first discussed, it was ponted oot that
g specia] mrlvantage lav in the pan-lewel
armangemenl of the instruments, that s,
the tuhes and conpding transtormers or



Fialy, TRIS 4-T 5

Recimvnn

RKT,

redistniees aoross the top, with the tun-
iy eontrols centrally located at the bot-
tinm,  The panel [or this sef meisares
10 by 12708 A Hitle Gguring will show
that a similar opeht ona F-in, panel whoald
have to be &t least 24 s, loog,  Com-
paring the areas, & J-in. panel requires
an increase inarea of 0%, That woslid
inerease the cost of the panel sbout one
dollnr.  Where the 12-in, panel can be
moamnbed on & smal]l cilines suitabie for

The tastande area of a 7 by 2400, calanet,
¢oimim cherp b 002 8. Tk, agRimst E ]
for m- M by 1240, cabinet, 7 oms, deep.
This represents an increase of 41% over
the 10 by 12-in. eshinet, The saving in
materts] may be oply a smoll part of the
pross price of the cahipet, bt wegh
amd  spice sl he considersd by the
mmmtacturer, joliler, and desler in de-
citling whether or not it is worth while 1o
reRrrange I‘I'll' fromil el |‘|1t_- sef g a8 1o

Fig. . Laln gnd right hand gigs ¥iows of the sel, |Husiraling e Uwo-bevel deaslfin dystem

setting  up  meonspicuousty, o 240, set
pevierally cocapies a0 whole table afl by
itdel | ;

A sely are generally boilt, the tening
contrals are sl the extteime left of the set
tho they are operuted with the right
hamd,  Tlaimg the 2-level design, the con-
truls nre centrally located s that they
isan b reached 10 a natural postiam

Cabinet destpn lesls itzeli more (o the
!ng]:l BT T O ]:ﬂ.rlrl than 1o the |l:m:|{, T
shape.  This is partecalarly troe if the
untl is to slant back, The 7in. size
hoks very awlward miless 0t 15 vertical.
The high cabinet §s cheaper to biild

refuce the volipme of the calionet.  An-
other factor—I12-in, panels are more eco-
niamicitl 6 cut than the Fan, sixe, saving
by eliminating wiste mmtersl,

Chreud of the 45 vou will gee im0 g 4, this
Type OO outht employs one of the con
Receiver  ventiopal hookups, OF conrse,
the Browning-Erake tuned H. F. trons
furmwer was not desigreed 55 a0 S-ciroo
tuner but it works out very well in this
siel, The priovary winding is not wged ot
all. The leads frodn the cdl 1o the ter-
minals sre cut off right at dhe tabe, b
those lugs employed to support conmec-
|i||||.1_~ [:rr||11 ||1|_- I!'il:!-:'h_-.r |.'.u'i1. J.:II!'il.E\I'J. e
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aimn EXarsmmEkix.

Nutanler

antenml &5 comnected at the neatralizng
tap, and the ground brooglht off at the
fibiment end of the seeondory eail. Thas
giver enomgh couplng {or stromg sigmals
wel 5t 1 srclfcbently loose to o makea tlee (m
il:u -|'_.1r'|-. Stce. the endl i mioambed
right on the varmble comndenser, the com-
pilete unet = YUTY COrmpoet anad I|.|l'|i:.

I'he front ||:||'.|"I mirTes the tunimg it
the filament control jack, Favefite, an:
rhesatat, witly the Orst pesastaice |-||||-|

upper tube panel 3
twrle  peamnel 14165k,
Nutiorml  Brovwmmg-Theake  transtormer
urtil, foarr YWallert sockets, three Blectrad
o o L Lr L | I.'|“III||:J_' wnrts.  three LN
miel, Aicadans, ane D007 mifd. Micadog,
AN25 mitd, New York Cnil lr::-|||
cipderser with meeantine .Ii:_.-.  DDO02S
mid, prnlleak, & 075 Sdmers Daven fln
phent hillast, Wallett  Fabelite, 3-pring
Larter jack, 20-obm Hownrd cheostar,

by 3/, lower

1L by Ft2

Fig. 1 Heri yom can as@ how, By msking the phaesl § ine,

hikgher, =% cgn maes i 14 i shaorle

Moia the Lrim A

plEan-nUt sppaarance of ihe =g

ng unit af the ek
|IZ|‘:!||. izdrened o the Front 3*1'.:I-.'| :l.l'
migle bhrackets aml shory  pillioes; las
{hree bivding poats, three soclkegs, OF5
Arnpetd Mhiven hallast Fesistiiice, el the
secomt ol o |'|||.|',:-Ii||-.: ks, Wi
sl a5 mosimead] pianel, soonlacty meomnted,
carrying  the ietector el Aot
bining powts.  Dietailed views of the se
are given in Figs, 2 and 3, with o from
view in Fig, 1. The sngle rheostat eon-
trols the detector tube, while the amplibie
ks, since they are ool critical

Fhe upper tirby

i
R

i aid-

justment, are landled by the ballasp ee-
sESLILECE:.

Stamdard I the aet as we buill ot @
Paria the Tlhnen homtory, the
Reguieed  fnllowing  mirts  were  Lsed

Y o |.'||-t'l_ Hi"l._-'. 12" b 3716t

vl size, seven by Bt bandimg
peiats, sy ool moandimg ||'II:|.:-., 5/ -in
lipmeter Ty 117 Diin. bong: threaded for
=1 S |.-_-.-,-:-, and =i% 1-tn. pngle bhrockers

|'._-||1|'.'|'| ikl '!u!'!' il ;.‘l.--'! .ll"\-i'\_::ll i
of coutse, be silstitited by chonging the
dlrilling  aecordiag ]y

hpsembity, V0 ke the pssembly and
Kisil W a8 casy da podaiblo, the
Wiring tromet punsel, wpper (ube panel

an«d

gether anad wired mafvictonthe, belore e
three panels are fitted: topether,  Winng
an e followed oot eastly from the joctaie
wittnr dhingsram il schematic 0 Fig: 4
Leeminae  the secomd amil el cotgelimg
unita are meenied  heneatly the queoel m-
stegd of shove o, the termmnalie are (ost
| L aarfudad om Jurie Ml

lerwer fHibe ||.'|'.|-:'| sl b it T
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Fig X Ta make ikE wiring more clear, (he Tube pasels ace showe fipeed up. Tha schamnpiic
winl clear wp any peinis which are not pdsin im the picturs wiring diagram



A Vacuum Tube Working from
Light Instead of Heat

The threeelement Photo-electric cell, used as a radio detector or

amplifier, follows practically all the laws which apply to the
hot-filament tube,

I!'-.' working to perfect a device which
has an inteerent fault there ore twa
methods (o purspe-—ong is o reduce thi
effect of the faolt 1o & mindmie, the
other o work [or & device, serving the
saime purpose, which does not have that
faull. 1§ anvone had sugpested that the
saloton of the A battery problems was
mot to wee dry cells; amd not W wse an
A gperated heater, bu® 1o make o fulie
which required mo heating ac all, the
answer would have been, “Try 1o do it

Just about the time that Dr. de Forest
male hls Best andions, Szmoel Wein, a
H:'nr "!.'n'n'k ]:i:r_r wln oiinie here  [eoem
some plece o one ever heard of in the
middle of Europe, startéd 1o elimioite
heat from the vacumim tube.  He dids'n
konow it.  He was oo busy  thinkiog
about selenium cells and the chemist
and physics of bight o be conceried wit
filuments: altho, oddiy enough, be his e
cently  prodoced  some remnrkalle Jiowe
current filamenis for the ordmary. fvpe
Tualues

I the last sighteen years, while pure
research led him from sclesiun to photo-
electric cells, radio forged ahead, pckng,
as it progressed, from almost every field
of science, And mst as the demand for
the elimimation of the A battery hecame
insiztent, Samuel Wein started to wonder
why the photo-electric oell fited with a
ithird elenent, wouldint give the answer.
A ir elal.

Wi bl pluosned oo hove oo comisteocrtion
article rendy o time for- this dasoe, show-
ing the Actimon, as Mr, Wein calls 11,
in actusl u=e, but, 8t the last minicte, we
were delavel.  However. thot will be
ready next monih,.  Perhaps  vou il
keep busy, ' the meantime, thinking
about the operation of the cell itself

The pwo-element photo-electrie cell |s
a bty easier o ondersiand, 80 et s

consader-that fiest,  This s made wp of @
piute, alout 1 i sguare, with o wite
j:I'I'rL of about the same dimensions,
paralled to the plate and separated by
perlape t-in.  However, the plaie s
the filament, and the prid is the plate
The l.'i'l.'l.l'.|'.||.'11lI s e whill eall of 10 make
the action clear, s cofed with a chemacnl
compomnd,. When hight shings thro the
plate  ontn the blament, elecirons are
thrown off. 11, then, a B battery 18 con-
nociedl across the filement and plate,
current Bows belween' the ‘elemeits of
the. photeleciric cell,

In the dorkns=s, no ctrrent Bows,; har
the moment o light ts- thoown on the plate
the current increases with the t-ll.'l.':ll.._l.!_l|:| ol
e Tight mtil, st least in the preses
tvpes, the tule  becomes donieed, and
terrres reil

Many uses have been developed al-
reacly {or the bwno ebensnt eell wlngli, be
cense f fis instnotaiesas sesponEe, oo
be operated whese the =lower seleniiom
I.TH Ll i|11|r1'u|.'l:'i|.".':||.. It exicld 65 0 |'|'H.F|1
sooed] iehepraph relay, [or example.  Tats
are imatle by sending the current thra the
fie im0 ooe divection, and dashes i the
other. A mirror on o string galvano.
meter Elirows o light on o enher one 6l
two photo-electric cells. depending apon
the polamty of the current in the Bne,
When the Hght shines oo one flss, cur-
el Bows thro it sod - Jdok 36 reoorded
ot the other tobe, anil & dash & mode.
Thus dots and dashes are redoced  at
tlae sending end to the same time periods,
il il 1-|J-"I.L'L1|..||= i elimimmiedl

Adding anciher coarse sereen of wires,
located] letwden the plate and Gineeent,
rmbkes the three-elemett Actinbon,  This
griilzl commecterd 100 the dsinl manier, -
trols the Aow of elisctronz frm the bhg
plite juat #s the grid regulates the clec-
trons given off by a heated filament;

Xl
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A Wew Varoos Tose

J6l

Since the Actinion is not simply a
variation of the hot filpment ube, Lot
a device opemating on an entwely’ new
principle, much  development work - lies
gheml.  The shape of the elements, their
spacityy, the best kind of light to produce
phbimity  emmdeason,  these  amdl other
faclors are sl f6 be determmned,

Ancther problem, the ome easy of
solution, is the supply for the lighting

bull, Probably the simplest 4
B a mlu'mu{m 2oqnlt sto Etlen'
aml charger which can be left floating
on the bne. Ok a B hattery eliminator
coutldl be made with a 2- or 4-volt tap
irom the A.C. supply to run the balbs.
These matters will be discussed in
other articles which  wall appear from
month to month on this most interesting
sthject—the heatless tube.

4T 3-C Receiver
{ Contineed from putsit A58

opgeesite  from whot they are murked,
anil the gridleaks should be changed se-
cordingly, Heading from dght 1o el
the volwes shoald be 01, (05 O], and 0225
miegohm, The left hand pPesistoe 1o the
first unit should e of (KL and the sec-
otid 10 megolm,  Valees for the fixed
|.'||I:|-:[tﬂ.-ml‘h Hi il H:i'l.'!"l'l (814 1|1r r[m\ring.

Tesling Insert the tules amnd comnect
And the fevolt storage huttery to
Dperating  the A amil A— termmals;

The tubes should Hght when the phone
phug is gt into the jack.  Then discon-
et the lend Trom the storagee batiery
to the A— binding post ami foich it

to the B Dot amd B+ Amp post,  The
tubes shoul] nob light. T they do, there
4 0 shoet i the pl.qw mrenet.  Tf EVEY =

thing. s €% K, pot the storage battery
haek on the A binding post, conpect twao
5.0l B hoatteries W series, run the —
termninad of the ficst battery o the B—
binding post, 445 on the first hattery
to the B4 DET post, and -|—-l-.:n of the

seconed B hattery to B4+ AMI. You may
find it necessary o use the full volage
omi the detector binding post althe that
i5 mit eetpiaires] ordiaoly.  Connect the
grevane] o the GMIY ferminal and the
anbenis, o =mgle wire about 30 to- 100
ft. Tomgr, o the ANT post.  Adjust the
varahle comdenser and  turn the tickler
coil unbil you pick up a station, Then
get o clnse adjustment with the eonilenser
amed Bring the signals 1o maximom
strength by toruing ihe tickler a little
fnrther,

Ii the 1-i|',“"|‘!}.l..|! iy ot seem to be up to
full nlfrhhﬂ.'h. incrense the 1.'1:'|-'|r.a.g|: an the
detectior trile,

A POSITION OPEN AT THE
DARIEN LABORATORY

We necd o man at ke Tarken  Laborotery
whe ey Jedin fo handle the design and con-
struction of radio equipment, amd to fake charge
af the mew laborpipey when ot @ completed
Prederence will be gt o those who can [El
all the [olbowing ropErements, altho comsder-
ahle latitide will he allowed in makiig e
firal deciaion,

Ape—18 e 3

Experience — High Schonl eduration, ahility
o imake good mechanicsl drawiggs and operate
waoid] ol metal  Fathes,  sd grourelmg  in

mathematics,  Must be able 1o wrike |I|H.'h|
Frglish correctly.  General  knowledge
raiia, anid ¢ m landling radis I;-l_ll_-

gragh eofsmimicaton up to 200 words @ minode,

 Fersomality—We womld ter 1o have an
mexpergmed ingn who i I‘Il:nln learn ql.lrri:l_r
We'd mitlwr el have 2 man wha ksaws des
mnich,  Mask mmportnmt of all, we wod & s
whiv will pul forth a sineere anil Escbish effor
fir make a smocezd ol |his J-.l,ll,l., We dre wﬂl‘mg
1o pay &l that the job 5 wirth anil. working
mnder the persoml sapervision of Mr. Sleeper,
n chpable fiaE chik edri o very handsome 5
mipe gver o period of tme, e an iscresse B
ablory st be earned lse faire it owill be paid,
Every opgartmety o gam jence el
domowlelye will be made available, This pasi-
ton Gffers far mpre opportanity then - the
roigene of & commmercial In[:nmru':, Chfie @i
qmmﬂlm with the enginsera ol il rads
Tluﬂ and the emconursgensent of ariginal

Durirg the first six. momthe, & very small
::lr.'l.:l.tl_l'j.mwﬂl b praiel, with E.u h::l.'q'“r:.:dlht ld'rd
[+ perical, agpain &n eix yearly
thereafier, the amount deperdmg eot apon
the wabue af the work: performeil

el umidl A

i 4'|.I.Itl:|!r
the positem ghoul
meper, A-52 1'.[.11!1’"
I'-1I: MNoreidne, }'-ﬂr '!l!'rrril iy, . This is an e
Boptional ty for o young man as.o &
stirt tn ke a hig {ustwre o jhe radio in-

thrstry

Applications  will be
_,l!:; and the :.H:ﬂ'lﬂrllﬂﬂ:l
¥ Hh'-l'lF SOTHETH
widreased 19 M. B, 3)



Ends Trouble
on Low Waves

Mew, mociuslee plaie shape of 1the Chelian
Variahla Condomsar prevents crowding of
muiinng gt Jowsr ond of disls. Corveiars
arrived o1 by sciual maibematioa] calcuin-
tien,. Cpeno toing wim elther righi-hapsd
ot lsfi-hand turning

CHELTEN
Variable Condenser

Dmalumin stroctore. Solld breas roior
shsfin with milled sboks for plaies, lakes
pobdomed in. Adjusishle snd bEnrings, coms
alnticsg of mesl ball in brass cup, Elactrizad
coaninct '|_'|ri11“' aeparets fiam | ST iEE ) T
ing lmbrication p-'_.ln'ihln withent lmehing
coniacis Larnge wiping nres provid

<L

mulilmom coniact reaEtance,
; Bt A 0 i
L i hne Plaiss Flares
FE-13 plan e WP [ ERIT ]
IS . TR T A f i T
v~ L] = o s ML LT 1%

Chelten Midget

Al @ vemnies, gives hals-
s toming. Weed wleo aia
per  Efahdfmar dn moeal madio
o Demidiel ritoafin,. The Chelinn s
the g @inal Midgel Cons-
dwinper, ALl aihars am
immitmbinrm,

sl fudiy Mip

Fui ! Gt

CHELTEMN
ELECTRIC Co.
PFHILADELPHIA

e

s Grid Leak

.-l‘_

any mounting

FRESHMAN PLUNGER

TYPE ¥VARIANLE GRIT LEAR
wis fesignel mpssially  for ihis '|||r|-'.|.'|:|'l
nieml sl e wish cAn pepliss In =i |

piawl ihe fizel grid lesk "'"l'.."""l'":
il eennt ewresldps Trpe Y ar|nbln Oekd Loak:
e bkrim 1h
wl & EinEle ¥LIE

Bald by b
fif Fiernean
deafers Dhuly

118 W, ¥hE AL

Mew Yorm

CAN YOU SELL?

ARCO,
2085 M. Racine Ave,, Chicags, HEimsis

20 Microfarad

Mershon Condensers

last the =hi 1. i battary ®liminaton
el §s—imm g Buarped aat Smmll
m mze, o hi nmcely i cabinets

SPECIAL BARGAIN

Whals they lasr §4.00 '|.|-:|'|'I||i.||'-| {or
the 20 ml. wigd] $4.50 fur the 40 mi
Brand pew, pusrantesd. MMamos
Factured By the Aoceed Company mrn
ider the Merchas jeslenile

[SFils

C. J. BROWN & COD.

Haom 2135, Vanderkdli Concourie Bldg,
BMew York {:il.:f



Compact and Efficient

The l|'.||--|:|||-||.'|g teatures ol the
tvpe 250 ymrioneter Are it size nd
VEE 1T [ il ||||-_'|'.|:i|a-||..

It 1 moch smsdler than the aver
sere variomaebier, which rrves i o de
cidid ndvaiilagre where compactness
il |-l|1'..|i:i|i:'. of the set ore con-
silerntims

[erminal= are VEry aecegaibbe andd
a soldering log iz provided for wsime
-|-|il VATHNTELET Conmectinng

Stntor and rotor forms are ol
penming. moubded  bokelite, wound
Crtmerral Rudie Ty WY Variomeis I:.' ith green Silk covered CEIpET Warn

tbearmprs are aocurxle and smooth
e 510 TUHNIRE
} rice 55”*} The vatbe of muscmum to k-
mEgiatl motuckanee w10 ol

GENERAL RADIO C0

CAMBRIDGE, MASS.

M. 5. Fan-Tmil Jacks are unusually rogged and dependable and
* have other ecxclosive features that bave made them poime
favorites with Tans.

YT TR T L2 fomalif b oald i il

WARMING !
' mupesfarimser F ol I Fes Uil Farda g

! ¢ & g il | | gy i Fags |
- THEIE FF 1 L. an R narrra

BROOELYMN METAL STAMPING CORP,
T1R Atlamthe Ave Hlmlllyll_ N. ¥,




THE: .
CENTERED
LUG

{.' IS caiznectiogiy will not prerinlf

iy - radln ciromt  af s EmeEns &

':'.||'- T III II"I I'h

J"-l %Y oontnct thet wopol eolderwd is
g geibentinl oo conpectiond Iy is
merely A inglEF ol lame

SI L.IVERING & pBol niny rll'ill".'“:,
@ yeni owill Bkl owlvem masng Lasile
Soklering Terminals

TlIE:. moed  effscient midie jostro

muent can perform oo better than 18
permmiled by Ehe  (Mores  oomnociEon
(LI B =l g llk

[ NESTRUMENTS, anly. that smplay
Lapiibe Terminaly have n aure chance
ty fEnctiom ne ey wre d slgned 1o

lll:l:llfl' wll T o mignal  heses

il mre doe b lesme codinectiom, m
amy Fadle gireait, whesi Lastile  Solider
e Termitils are unjversally o]

E VERY . eficien  rmidis  assemmbiagn
swill Aherefore, evmtially e ogsipped
thrciigglious Lastite  Termnils
excimasvels ihese  Termimals
Wil the comtari tha
will el

Wl
[ ESETE LT
oy par il

WEITE DR TELEGRATFH

T "
o
MANUFACTURERS DOF LASTITE

27 Hammatt Road,
oskfindale,  Mass,

v

E

The New “Better Tuning” Control

Weile Far Commplefe Tolarmolios

D erant

Fully
Frovecred by
Fatent Twnding

Bremer-Tully wre.co.

B33 8, Canal 5t., Chicago

NEW!

Resistance-Coupled
Amplifier Kit §M=~00
for only.........

Electrag ¥ stage Redistarce
Conipled Amplifer Kit o |
Price £5.00

Wride for frer diapramd
el [nmiriactions

ELECTRAD

434 Broadway

Mew York City




For Best Results

on Your

A C Circuit

use the famous
Pacent Audioformer

Approved and recommended
by McCullough
ERFECTLY

this circuit

desipned o
High nmpl
fication with no single high
peak or distortion, Heauts-
fully fAnished in satin  nickle
Hatio 3% te |, Binding posts

permil short leads, HMrice $3
e TE Lending wuthorities an
& C Cimuait recommend Poocent
Jacks ]

Frurls RlaFi

Pacent
RADIO ESSENTIALS

PACENT ELECTRIC COMPANY, INC.

#1 Sewmnth Avenua Mew Yoark Cliw

W awhi iy Cuinaps Tiiemjerrdnm Deiret
Bas Fritgimes Hawlhie raohsarvills Hiruanpuii
Phldriphia Ft Ly Bainaia EAlibarsh

GEnaiime Lmvessn. B H. Whils, Amiiala, Hamiiine, @i,
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Adier |mrly WRTTRNL] s Fdss’l A s
Frami liZsiiiiae, w88 & gussrces o Ly
Ilfn.ul'.luln oW WERAlr ewar . whemid
1 ihrmmgh ir opes
- |I-|-uq-r|r|.-':r ek Taulip KliEm
T UemlEEla akinkl e dui, W
EIrR e from chid FAshalie esilifm
Plermrtiey ledbane lems Perw seelal g
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I-.-.-r = Lopales jemciiag e anlencs s
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Majestic Ro]l

of the

Mighty Organ

Mighty tones from he nobdest
of masical metrumients do not s
the resourrces of Rooland-Lyriz, A

curatzly destmed for faulthen o

elheation, this mstmment Giitlifulls
tratarits all praan tones—|Iroum
thiue of the picenla stop down even

to the lovrest of the open diapnson,

slg=meid

bwrre. T

Deweripiire l_.l xiar with am
petession curee wnll he mnils I
on reguesi. All-Amsriram
Fadis Corprrmtion, 4300 sl
masnk, &ve. Chicugos,

auleatLoric

L M-;::nrq,q
T'E'..!.HEF[IRHEH

The Chdry all Wobnd Munie Crinles

“AMAZING!

Says Evervone Who Has Tried
This More-Efficient Inductance !
95 %
ALR
DELECTRIC

1 [] (1] . I i
v En. Serr dsjs [T ST | P |
] halie a
firks § . b
‘ [Tt Lilds.  Trvsji ey
T [ (1T = ifamk
4 I = 1 il 1y
I | -
¥ is i
P
Rl st b w7 i 1 il »
L i aheh Mim riditsd - & i
T slamid
Wi ’
T L vl Fin i
e = .
¥ i I 1 [

HEMMINGER RADIO MANFG. OO0
e Wileas Avemis, Chicags

Topa 28
LDlan'f Difereni
Cpwmpe 0 Hﬂrﬁr'rr:;

Soner binaling  jssls o # il
licile mnal eean 6 mmch, whiv
giod Epesel vour s=8 b o B ?

Pruetcally any desler can shew
yom why EBY Omaliy  Pose
are preferrad by mast exper
seet-limikl o,

5 -nrlll—Fl.rnr'rl BF e rEred
Tue H. H. EBY MFG. CO., Phils.,




Puzzle ’em

You know that lird down the strect. the one with
the sel that tekes two hamds and & Toot 10 tune,
that savs his set ig the world's best hound for DX —
even if it does howl like a hound until he gels the

hieastal a:i_il.:l.-'-lml—- M

Geet him 1o come over and work a sentleman’s set,
Tell him he needn’t wear rubber-saled shoes hrcanse
It 150t necessary to sneak up on this one.  Dials?
What's the vwse of using three? Tubes? W hiv. if
it had  five 0t owounld shatter  the  diaphragm.
Rhcostats?  This set conldn™t look a rheostat in
the faee.  Oscillate?  Dida’t T sav this was a

r g ' s wf ¥
=t I]lll'II]dI'I E T ]

What do vou need to make it?7  Just 4 et of BN
tramsformers. a Sodion wbe, and whatever parts
vour bave on haml,  You have evervihing that's

Hi‘l'l-il"ll.

DLRRANT will supply the R\ transflormers at
2750 for the sen. amd the Sodion tube for £5.040),
[t's the vheapest set vou ever built. and it conldn™
hehave better if vou trained it vourselfl, The

cirenit bluepring 15 supplied with the transformers.

DURRANT RADIO Lid.

(52 Vanderlbilt Avenoe Mew York iy




Amsco Quality Parts

The standard ol sxcallence
by which sll others are
judged. Used by many ol
the leading &t menuafacinir-
eve an well s by loremoat

radic emginesre. [hey are
laboratary instruments.

Ai dewlery dwprymbgryp,
Frge Nirpralire g Pt

AMSCO PRODUCTS, Ine
418 Heooits Bicec) Miw Yark

AN EE R s i e

KESTER

Resrn Lore

Hadm SOLDEH

L TR o1

|_||||_|||1||I AR E

, (T
et |

TU el the |nat bit of en ::q'u—l'l‘l.!
kit thet makes DX atmfsoma comye
it mid LT tha bell—ims EASTERM
Pickla F!-nl'lllni Logills, clesigmed by M. B

ﬁfnnr|n7. ||Id:|-' are endaried by end-
ing radic. ediiors snd ERANOETE B tha
mimak efficiant low lnas winding in exist-
[T

ROBERTS cirenit  $8.80, for the
SUPERDYNE &R, [ar ths THREE
CIRCLUIT $6, BROWNING-DRAKE,
% amd TUNED K. F.. 532 sach.

Al vour dealer’s ar direct, postpald]

EASTERN COIL CORP.

B Warren 34. Degst. B.E- Mair York

EASTERN Fickle Hotle Cails for the ||




OUR RADIO LABORATORY
—and what it is all about

Nothe past few monila we hove

bnd o wumber of letiers, seme
froam  pew  readers and -ome [eom
ubtr ald-Umers who hove been aok
soribsers For the last fve youes, oriti
cising the articles in Radio Engloetr-
fng.  They lwove all sand, “Give us
mare aeirinal sl 1o the Magazine,
arlicles an new thinge workod st in
the Jaboratory, solld,  downtarilie
ground idess that we can apply 1o
the wark we are doins"

11z & seriou=s matter when o lol of
readers ask Tor the zume thing and
s gt busy i fmal st bow fa do the
fols in the best way, We Tomwd thn
oir laboratory. wis the stumbling
black, Original work calls for
]||.||||r|unr_|.' amil :=I|-|||| Farilitiee, . That
mienns equipment anid space oo
ulall i1,

Take n l.'l.lmpil:rﬂ.‘li'l.'i'.l!u i.irn]-I.-ﬂ mri-
clo like the ame on Tuning the An-
tennen Cireiil, in the Jumse fzsue, This
ilati [iRssls same YEery i.ulfn--l|r.||.|:
infvirmmation pn reveiver design. Yo
don't need a laboratory o meke use
of this dalic bad to pet 1t called Tor
thie eomstroction ol an osel]lntor, =
witvemeter fo calibrote it and mens
itk instrmeats for making  the
fiabn.

That's the sore of thing: we like 1o
|I|:|. and of which we wanl 16 do
more,  For the designer and cons
strctor we havn been working for
the last three months oo the BX-1
eet, [oir whivh vou will God the Grat
preliminaey data in this izeue, with
the constriciion article in Sepilem-

ber. Amed there’s the calid saommm
inbie, an which ‘we lave plannesd o
wiluinle seried ol jeructiesl artirles.

Bur the old !u||ll|||.l|-r:| huns reackeil
the joint wheee il we have all the
eriprient meeessary there won't be
roodn [ne abvone b work, and i we
have as many men working lsefe as
wie geed, the equipment will  be
siuieested ok,

W Toand that the vosl of o first
tlass  |abnratory |L||i|-r|ir.||g and  the
complete equipment and machinery
for It comes 1o abool  E25 00N
Franklv, we can’t dig [nte the baok
hialanre r::T I|r.u!| nmciking. T||_||1'.. 'n|:|1
wa worked it sut on 8- M50 hasts,
Radia Engineeting i2n1 o choritalile
inatitatben—It'"s p husiness orgomieas
o, &0 we |_'|1|'3I|‘ ||:-'\l-| ey -_-r.r.r:'i.hu-
tinns,

Whit we o ask §s that von will
renew or extend your subseriplion,
of gl zileeriptioes from yoor Jel-
low waorkers, The subscriptioes won
send in will be entered in the wbana!
way, und Radio Enginerring will |e
mevadled out énch month, but the 200
[aur vach sear will e sel sside 8@

ori of the 525,000 for the opew
alssratory, In this Wiy, wiitlnk
oy ewial Lo v, viskl can 1I.lr|p ik el
the labonidory whicli 32 peeded to
give vou helier, more interesting arti-

cles in the Magazine,

Stehacer pifona svad in to help build
e Laglworpiory ahould be addressed
I (e Kodiae ' Leborogarye, M. R
Sterper, foe,, A-52 Frndeehils e
reaee, Wewr York Cliy.

“Ta make Yoy radio work more ini‘ﬂi‘!ﬁﬂltg"

Jol




BETTER THAN
REQUIRED !

lI-Ihl,' l‘ﬂll'rll.rﬂll i"-llll III-.II]!"'
to appesl where price and
cheapness disploce valoe and
||||:|.!ilf|..

It = a safe prodoct, of
lome stwndhine, Carpee] sien-
tific design, and the recogni-
tinn of exaet aperating eon-
ditions are the requirements
I|||' Abiier Ill'illl maesil=,
lrlllll[ll“:..

Betier than r-'rlllifmt -
plrneliom [earns 1i-|'|w|:|d.|||lr',
efficient wndio wmplification,

thie snly kind vou really
wint to pay for,

sy AmerTrans -fl_t e Perie!

Amor'lersn B made fn pwen
PpiEe, aneE gpislicy — ARG, Fitkn,
g 1_AT, rutio 3% tl. Prics
elibnr  moddel, §7.0H 1 wond

doaler’s,

ASMERTCAN TRANSFOER L
COMPARY

173 Enineed b, Newark. N. ).

Tegnalarmer Sutidera for evie 24 oo

AMERIRAN

=il

Perfected at Last!

COMPENSATED
MULTIPLE VARIABLE
CONDENSER

Evenly maiched  dnd bl greel,
1iH} e oent perleed |-I-H-:|i|-..||_l.
ail miechanteallyv, this wew Dnited
=eientilie Muliiple Condenser is
the only practionl Chie Dhial Con:
tra] Ulndi oom thee market.  Tr ean Lie
buily imdo any T, K. F, eireait opad
= n o =traighi-line,  lowlesz  omit
miaking the -h.;r|-| =8 thimng, ||1l-.|'L
il CAEN l_|||_:||i|1.'- ANHIES ATl
Je=F ke,

Wi fowr fall porticeelars sl eiees

AV LUFACTURERS

Swhmil ua yeur EnpedilkidibEas anil gel i
prices hefors plaving your paris cesiraits
Inr the coming sraman;

Umited Seientifie Laboratories
1] VPeurih Awve; Mew tork




The Perfect Amplifier and
Tube

now— L he Perfect

It is in the performance of an amplifier
that you get the hest test as to its quality,
The DAVEN SUPER AMPLIFIER
never disappoints, for its quality of re-
ception is the same every day — it never
varies. By using the SUPER AMPLI-
FIER in combination with the DAVEN
AMPLIFIER TUBES (High Mu) the
results are astonishing. Greater volume
of superior quality, plus a saving of one-
hall to three-quarters of the total plate
current consumption, are proven feat-
ures of this amplifier which add greatly
to  the enjoyment of
economy of operation

reception and

Lk e Dlemler. for dhe e Hualletin
it nkingy theye Mubes or o uwile f&F fres

The
Anfper A
crul if A

T Moo i W

DAVEN
AMPLIFIER
KITS

A theee SLge dBf-
piifer e Big foeen
18 supnlied for thecs
L |'|II En ||-:I I|||.'
plemmumes of 0 sl
maembly,  frowdll
bring porlootion of
TECCILECm o YR

Head the RESIST-
CH MIAMLUAL &
gomgiene hondbook
on Weainrmnce

< ounbed Amplifics-

tinn e
Dealers
paid, Fic.

SCaial

29c, Poar

DAVEN RADIO CORPORATION

i e | meparndrds
Tl fraik Beslewnl A EWARKC N




DURHAM
Variable
Grid Leaks

19¢

for rreéater 1MX

—for
all sets

Bang @ niw  Avlke  gliss  mmpeldge
DU HHAM Varjibde in jlace al s
prosenl lives] leak, Moo 0] Tar sl
tuhms: Mo, TR fee hord ks,

_||'rlr [retier quakity

Lae Mo, 100 grries aulli seconilarse
T (L B Tl  the  brae
lsngss ring «iear, Hesilis sgrprizing!

Sabfiwfavtian L parambesn

DHIE'E: :ul: wour jphhar fny deyaids

Forw lrak amill saies gplan

DURHAMECO.Tnc.
130 Market 5t., Philadelphia

Conndian  [Hsiriisabers
ke Famst Hudis Corgp,, Lidy, Terents

'@ )

DEPENDABLE
FIXED
CONDENSERS

MICA INSULATION

HBHASSE ELECTRODES
ACCURATE CAPACITIES

e
Used by Loading Set Builders
RAMPLES ANT) QUOTATIONS
PROMPTLY FORWARDED

LESLIE F. MUTER COMPANY

Teth AND GREENWOOD AVE.
EHICAG O ILERINGISE

whicls &rg ol ligw 12 hie of valo

Eend For Senall
15-A Radis Coinlog

1630 Waknut 5g.

18 T |'.|_' ERlecRanyy diakElilies ol binhie

enrves pamnihile with the Jewell Ma. 83

wicapenarve outfit for ns
ey Tipk give bhe complege ifucise=h
i geat aer, it le bovalaalde moowr

Jewell Electrical Instrument Co.

- -

Jewell
Tube-Checker

M. 110
Price $35.00

The fewell Mo 110 TUBE-CHECKELRL was dedigred ia' meet tha démaesd [

Whitle 1

e il wheleh iba it Tunctios o

Drder fram Dealer

Chicmgo

1=
"




Announcing —

New S-L-W Condenser

Again 5-M Engineering leads the field, this time with a
Straight-Line-Wavelength Condenser. that sets new

stantdards of mechanical and electrical excellence. Every
current-carrying sirface is heavily slver-plated, A long
cone bearing gives wanderfully smooth control. The
plate shape (5-L-W) gives real and not imagieiry
separation of stations—and selectivity. The design and
appearance will delight the discriminating lover of Ane
inatruments.

Mo 305 MNa. 305 Mo, 307
J000E Cap, Do0isS Cap 00RS Cap,
8500 £4.78 S50

Paris recommended by M. L Sleeper, and nppeoved by MeMards
Silver Tar the Super Autodyne. Buoy them from your dealer
-8 1A F-L-W Conddi I Thordasreee 5%4=l Transfarm-
sarm BE, 80 i o & B4, e
] W upideil Chals (=] ¥ CondermErs i " aqu
7, h L. #-Ohm Rheoviat bt oo - Condenmari .. ]
3 Ry pocaty Haleteing Gondeisery |
s 3 v £ 2 Mg Leak
Uiy Sl 2 Mleg. Lealw, .......-.
- Mo 1 Feck Swiieh
KRN Bt
L | Sl Lalsim
=01 Fiier wich Marched Bentaimn BRI Bieil
ng:  Capackty cae i Hoaphcie ...
Chartwd  Fnrermedisie e I Flgwalite pasxl, & IE
] tml, raincsl

ol i e W

L b e 0
108 5. Wialash Ave,
Chicaga, il

TH
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All the Precision
Rigidity
Selectw:t}r

for which DXL iz famous

found in Model C

the New ,
Single End Plate

Condenser

'ﬂﬂ

The Diference—
Tlsen 1 IHI‘I.E AMPERITH

AMPERITH ithe “aall-ad-
Ju_.-.l-:m' rhecmtat ™, mitematically pons
frole ihe flow of curmene, and ks
hard congpelled fheomnas obeolein,

Pormita ihe jise ol asy typs of
tabed o iy tumbinalion of iaben

Spectfied ih evary popalar com
EErIECTE Bk

For parfect rmialea Yoo sk oas
AMPENITE Ter Blament coniral,
Frice §1.10 wwery e,

Far _Iht firgdt tme the pecmanent
qualives foumd in high priced doohle
el plate condenaecs are accomplished

iy Model C; the new Single End Plate FRADIALL COMPANY
Condenser b}' I X L Diwgn, BLE-11, 53 Pranklin Sreewt, New Yook City
Leading engincers pronoonce  Model ;
C u marvel of design and warlman- . : v ; “;HE—;;—H

alidp. Crreatk manomy in materials and
tnindfacture brings this femarkshls
cofdenger within the reach of RHeeeiver
manulacturers wihe want quality.

Performanes lo all tvpes of weta, buili .,
up with D X L Model C'a. is vaatly “medans r.fgﬁt mnpﬂm

limpraved.
The first glance or long teats will con.

- BE

wince you of the quality of Model C.
Sturdy and seleciive

Ben - Manufarnivers Jabibars
e Ermcruee!
HE . EONITEI |

Il

Yoo cun pat your radio
et In thar conyvenient
=i -the-way corner
wihthisiar afrainlog your
eyes while taning—

LIGHT UP

your panel with the
TRARE MANKE
s LB ERT |

RADIO CORPORATION
8TTT Stantan Ave., Detrait, Mich.

Wk LCET L 00, Ped0AE0

U




[>.M REGISTRY

The men whoee names are listed below are prepared to handle all emergeney work, taks
eare of batteries, and rephee tibes,  Therr charge o $1.30 per bour, nod including
travelling time except to unusuiel distances.

The chargs for Heilng in this sscilon is 330, fer one manth, 3200 for sbw mapihs. $5.00 for Swalva

muantha, payabis by sdvence, The * indlosiss thal we have recetvsd |..r|.||.1I lroes min st cowiers
siaitng 1581 the man aher whoss pame the * apprade bee kendled thaly | sod M work aniiafaciurily,

A REGISTRY OF RADIC INSTALLATION and MAINTENANCE SERVICE MEN WHO
INSTALL, MAINTAIN, and REPAIR RADIO EQUIPMENT

Conn., South Morwulk—2a GHITLATD® Ml \[inﬁnnp—nlil—ﬂ:-tl;,:l_ A, BECEER
Rewayton, Tal Mor $714 4702 Wentwnrth Ave. Tel Locust 62901
O . Waasklngi A C. BURG M. ¥.. :"-u'ul:».l York—APEX RADIOD 'Ei-:l.
L 5, Soldiess’ Homa, Tal Col. 750 Br. 41 123 Liberty 5. Tel. Ractar 3174
) —r M. Y. Mew York—HERBERT MULLER
NE, Chisago—"WEILAND & CO, ) 954 Lexington Ave. Tal Fhlds. 3905
BN Stewart Awvn. Tel 1124 Mormsl 154 Massma S5t Beek. BO440
Muame., Bostan—H. A NICKERSOMN M. ¥.. Maw York—RONALD MAAR
0l Devonakive S Tel l:l:u'. 5156 470 W I5T Bk, Tel Wails, 9799
Mich., Detroit—]. E. JOHNSON N. ¥ New York—RADIO CONST, LARS,*
Pl Gladstoms Awe., Tel. Empirs B5%81] 7 W, Bway. Tel Walksr 2143
Mich., Detroit—H. MILLFGAN O, Eem—ELADAG RARID LARS =
B4 Wondwsrd Ave. Tal, ?".rlrlhw..:,l LR Eline E|I:|g' Iel. 12T

SCREW MACHINE PDSTEE‘;:,I’EMIRMLS

PRODUCTS THE RECOGMIZED STAMDARD
& SPRINGS Quality or Price?

The Vilhi eahifatuarir b8 consiesly
i Ficaadod g

Hor 4

Wm. STEINEN & CO. r
287 Washington St.

NEWARK - - NI O.12
TEL, MARKET w»o7y i B R 449

rartd aeirdsnd

TRANSFORMER MANUFACTURERS —

We specialize fn sramping
SILICON STEEL LAMINATIONS.

Why warry with this expensive operation when we do it
cheaper? Prompt deliveries guaranteed

May oy - FUHT{ I'Su. SH‘:JHE
represer intive call 50 Church St., New York City
I'el Lorlandi 1921




QUALITY RADIO PARTS
QUANTITY PRODUCTION

for SET
MANUFACTURERS

A, C, Tube Receivers

A0 Tube Fecrivesz  are LISthg
I..'.ﬂl'l'call _:_I,-|u- B Sl P¥own Trans
Taners l'hiw was Caockaday's
chivce  and  fest on the marker.
Mapgan Type B is absalutely sasen-
fial b supvcessiul AL, Tuhe per-
lormnanco.

| oy the special reqguiTemeEnis ol L

l'ebe citcuits Dongan offers Type 5
Audio Transfermers, Spocial wined-
inegs III'u:I !.;I'"Hi:\_'ll Fae I|':|n-||'.|| TEC e

1n
Audie Transformers

35 Types

Llseed by spany ol e biz set mnkers
—T:.Il" 5H 12 on=-of 13 Ivpes of
Audio [ranslarmers—n  complets
lme ler all nudio requitements,

Vellmelers

Vaoltmeiers are the vegoe 1ha vVewr—ikbie
Wertri st dre rowieaing . wilth Decese
-a.
I ¥ e g ae @f the ptlisr 4 Dange
Yoallmrirss
Tine DRI Limirsiiieieid W can farmish translarmiers and chobes
Tyamdsilsifpiing I IRTE® ELiEilplics [im: B Baite:y Elimnua
L]

Guarantee Deliveres on Conbraels
Sigmed before Awuguast First,

W mre ®oiepling Ceilacis mib puserasiise

banwe e pradeckian will & largs b
weir il 8l costmmete will siead be olased.
Dort wmrmnles andl gorices  gnabsiily D
Gl al " o LR ot WY} EHepEiliaEnl 1K mi LT
RETLILE

DONCAN ELECTRIC MANUFACTURING CO

2900 Frankln Street, Fetroil, Aich,

Transformers of Merit for 15 Years




What ACME offers
the amateur

DE EP LY appreciating
the [riendly relations
which we have long enjoyed
with the amateur, Acme con-
tinues to offer high grade
transmitting ap-

to the satisfaction of the

CUStOMmEr.
Acme Engineering Service
IN ORDER to imsure the ama-

teinr getting results, we maintain
an Engineering Serv-

paratus, even

though it would
seem that many
other ines are no
longer made,

Inspection
(s Lierraniee

ACME - Appara-

farmcrs.

o
Flpin Trsaslormr
Choaw Coile
Mosdacien Trado=eme
F m; L gomrmmpere

0l Bhome ‘Wavs Con
LTI

Filasment Heatlog Thiks-

ice Department to
TIRANSMITTING anawer whatever
APPARATLS questions may be
asked, 1f you think

[ W,  Pewir  Tians

vou dare not getting
proper results with
Acme Apparaius,
write to Acme En-
pineering Service
Cambitidpe, Masa,

tus s constructed
by workmen

BPower Wleowtid.

Where to get
Acine Apparatiis
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