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To et the best eut of n set—put the hest nto it
In some pares of the cirouit, quality is more impoess
tang than In others. Te is most important in the

tobes,  They shoulid be peauline RADIOTRONS

The velume— the clearnemis—the quietness and the
economy of operption —iheze depend on many
thilmgs—bur bret of all Lpith thwe Bodiotrons

Mo matter what the b ol the ke in the =
there's & Radiotron o by in You will always find
it makes a dillerence i you |_|1"I'I'..|:II|. n Buidiotron —
ask for it by name —and kok on the mube jor the
word Badictron and the RCA muchs
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specialié'ts
can make

good tixed condensers

HE: small fixed condensers in your radio set ore
there to help vou get clear reception.  1f these
little condensers are not made most gecarafely th
guality of reception vou get—even though vour set
may be excellent i all other respects—will be
greatly imparred
You will find that nearly all sets made—in fact
over 907 ol them—are equipped with Dubilice
Micadons. This is the name by which all Dubilier
fixed condensers are known
Be sure vour set—whether you buy it or build i
5 equipped with Micadons. They are made by

soecril st s,

Dubilier

CONDENSER AND RADIO CORPORATION
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1, Thin i pracibzaly § sng-DeAlrsl Feotiviar, o [he wavelengis i cik-

trallad ®nlirely E¥ e [#L hand dim|

How to Build the New
Aeme Cabot Circuit Receiver

Assembly Instructions for the Acmellex Kitset, io which o new
A\ Sodion mhe detevtor adids 1o
the senditivity

Illl!li.l'lﬁ IIIl'tI]ﬂlI = I'IIIJ'FIIF'H'lt.

I semis os I||||'.|_'.'|'. the desigrmiera of
ihe pew Slmlel 5 Acmefex Bitset
hawve given us plenty of food Tor
thmght on the guestion of what fenlores
s future loamse recepver will Jinve |.:-:-|l
recoption 18, of T aaralite
It convenkenoe, rml1:|1:li- feammres,
il csedectivity,  The denwhack fo its

FLMTTRE, 1]

vore extotded applivation fas - Teen the
el for ap Teadt thees stipes of radio
Progueney  amphficatiods to edmpensite
for  the comparacively  smsll  eoergy

l'-:n;:- of Ehe [m.|| This  resctlged in
TEEAL --I' iy comtrols Jaw] mre ar
le<s ymstable and tricky circuits, all tend
g loomiske his vpe of s enpogpulo
veith 1he n (R RLE R RN chineal iiasn nndd
ir= . Ead]y

[t the Semeles the grollem of seasi-
ievity hias lseem attwcked |I.| -.:I-\.i||l_: i 'r\-":"'E
siznal lawgn fwarth one stoge of tuned
Pwer stages of transformer coupled R, F,
T fowipy toomimge sl fused TS F. eoifeals
Tinve Leen combiped] by asing the Deeol
unit described in the Febroary fssue of
|':.1||1|| |I'-L1IIIIL'I':II;.‘:' We iligs |1.1.'|.'|: ]
viurialle condenses working with the fixel
monctnnee, 16 M, H., of the .’nlllr}, amil &
variahle ndsctinee working with  the
fwed copeity of o Micudon, with a

copal vamahle condenser for cloge tun-
mie,  Aodilbitiesn] sent erbe i olitained s
vsing ebther o 5-10 o 121 Sodion tuts
lor o deteetor, A stioaelur] scliet ans
|-|.|||||-| e [T swvided sice the bhasez of
the=e tyvo tubes arve difTerent, Fullowwing

1K
e
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Ramio Exsaxeerisg

.-".'Jlru figr 3

the detecior 1% one “age of A F. ampli-
ficatiom reflexed on the third tobe and
Tht‘l‘l a stuge of straight A. F. nm]:llle:il-
tiomn. T1||;' reflexed A Fo bransformer s
not nstd tn the orthdadiox way bt @5 eni
ploved as an rmpedance coupler becauss
of the 'im:lmll:llu:r." af the Sadlion foke,
Thas |_..i'|.|*l- n mouli -tiabe foop réceiver with
only-one cratical taning control,

Fig. 1 sbows a froat view aof

Dt

umﬁ, the aesemblad sab as st up ior
of the Set  the Bmol tests ot oor Darien
faboratory. The foop 15 wonnld from the

|.|1|:|r| s of metal, lodshed .'.L'.l'hil:jnll_'l'
with Wack crystallized lnequer,

The laselwuird  carfmes Uhe sockets,
|r.|_n3.|'1:|r|:|u_n|, 1.|||| '|'|II'!||.'|.IJ!|_|., sl .‘1[IIP_-
Ihe Linding posts areé fastencd on For-
piica strips which are in turn supported
h::' |rn-1tr||. 1'|1.|_'l;|| =|:1y;|e rrl.r.rurl!'i:l!q.;:. Thi=e
are arranzed s that the Wnding posts
tip nt anoangle making them pitiaseially
|.||'||'.-{|||rh|1r :|||'r frrrivee Hisiis, .'l. qﬂ.‘:]!
waonden box 18 providesd for the T hat-
tery, amd provision 14 made for fastening
tleiz directly o the bagehoard, The vari-

h 20,
© hon
|

b
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Fig. 2. Schematiz wiring diageam of Ih-r Acme Cakat racélwir.

Mete 1ha conngttlong o B

hipldagd wwrm

materials suppled m the kit and bas an
inductonee of 16 M. I, The Iargre dial
on the left of the 2ot s for tunming the
loop and tubed . F..stage.  The hittle
lenosh directly below it actuntes m vernier
which moves the entice set of condenzer
plates, The pext dial is weed in com-
hination with the Deeedl unit. Tor fine
tuning, Tt can e emploved as a volume
contral in the set, Next ta the eormbina-
tion rheostat aml prgentiometer koobs faul
the Soddion tobe and directly vncder $lese
is the filament switch knol, The front

ous units hove been land owt =0 a8 to
neeupy & minimem of gEse coorsistent
witly exsy wiring and accessilality,

The parts tequited for this

Stumilaril : h
Parts nuthit are; An Acme D-coil
Meguired  pnit, a 005 mid. vanable

cordenser, a combined O-olim rlecsinl
and Hi-olin potentiometer, one B3 and
o -4 endio freguency  transformer,
fwn "u:.:' & F; ||:.'|.|:|Z-\.[||:r:|lll'l".é. Seme 16
M. H. lonp, hve Naald standard snckets,
nne type G40 Dubilier, M mid. fxed
comedenser o type B-200 BOO04 mfd
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Splitderf fixed comlenser, one

| idal, ||l. (k] eonch ||_:|.| trig

L )

|-'|I-|II":|1: -] e |-||i'||| et
on b adaEer. ope 1 Yattere Do,
twa ddrifled Formien Banding qsis T

:|II-| ITATEITEE TS, dakne | =vibiinn aimil dirie 5

resistor, o ktkery swiich, a0 f Ly 24 by
Addm iy alwmipsn panel, and a 7 by 23
o Lo-nn Wemimnded wooilen  baselssnnd

mildimion,  all hos  ow whpielafipe
5, serewdriver, poir of pliers, 13-in,
miley,  =aslderimge  logs, stormee |
l|||-'. Bt fnel walmot stabrel T
are suggehed with 1he ki

e,
LETCY
nirry

prepuninl b proper sequence o ke the
WIFAOY s -i|'|]-|- | AT

: _\_. ; Illl--'.llll'
through each step hefore, as it may sive

Ernve aeed exiea work Tates
i g e v el the aid
Lorasten dhe hve socsets ot alide
ihe baselsard whach bis the Iocating

holes pomwelwal w4 Lise the 3-in, K.
. owisiul pretvidied, nnd he rive
o Beep the = il termmmale toweiared
i Towe aaf tle Dacaiea] wlaeh ez the four
lpalies vai 6l Tor 1o BEomE psacie] w T .“.'uw
fastien dlae lranstoroiees . K8 mmd
B wn the Taselsonnd with the V- ® 1L
winna] serews, plading R-3 on the right

BLTRN

I {1

Fim
mounksd on the

K siariiillil | 151 | =5} | -|-u-l. L IR L
adidl wirimg climevwen f the s, o
Wiring which the ooncctions  hoaee

el udriwn exactiy ascthey were  we-

o, o et
slilwred] conn
eves [ the
Il

miged e the’ oriphinl e
with b it together withond
necileng by making loops or
ex Wilh the phers provcidisl, b

i o that the vk oin be
s sk aml apncker i the wires Gn
solideeeed g [ags I'hi= alyeir awy Tines
marthile [HEtUTE . WiTing
liwy e divect i which
[HeseE Iy il gt lresilel T
fastened i place on the instromeuts ps
they are moomied and  cheald e well
tinm], 1! i Bopstep Hellien
FESIEL  COFNE =i :ll-".'_ i |l|.-'|| i | '\ul'||--:'
with Mokor pasie put on AT
'||5_:|.|.'_ Tl r wlinglil |||' thinross
clean il leot enoweh to mmke the
Hirwe § 8

T "”""'“"i-'C mstrisctins

The
I'Teps

wr  ather g

il
!

.='|l. el

HaEreg Fir 0dndce tha rddr of the aufomais

culfy funed O-cail radin Ffraguescy fransformar,
k= EanSEngnr

lokime ot the et
rroer 1he 1 win i the '|.i.'|||1~.l
WG, L bem bandmgr prsls
vt the 1 mid I._: A|FE=E T ] -:q:,-r.lli:||'i:l||_:

wolslier . ik cach zcrew hemd.  Dend
LTS i the can at right

angles amd wee two KoL woodd screws
foe o |-:l.::i||'.; the &dnleo=er 6 thie haze-
board, Fosten the two v 1 teansformers
for Ele with - . CHL wiorad
aereiys, lee gy plste fistriniingl4 |ll-i||l:|.l|.: i
the peoper iHrection,  Toke the 5-abm
reseslot, which 4= wostiil on g Black form,
il smepimble & laniling post on obe of
Eyeiets "Il:- the other o Tt !
ty the 4= terminal of the fromt beft

bl socket. Assemble the 1-olm resist-

the end

anee —red—in the same way and mownt
it nn the Bindigg post of the rear
the A, F. transbormers

sochet nexe

Craneet |, Elee fermnnnl of this
sochoet, b 2, the ferminmal of the ex

treime ekt honil socket o this wire
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powt on thes wice, to 4, the L+ terminol
of the socket.  Also connect 5 to 6,

B Pur the B lattery box in place fem-
porarily and make up lead 7o 8 from
pieee of copper shielded bns, 7 i= tu
" dermringd at the left band front socket,
= 15 0 emnection which i= made 1o e
= termenal of the [ hattery. Kin 2l
copper shield back abaos o From thi
s nting tibasyr ad b end za there will
b no possibility of Jts tooching the iomser
wire.
4, Now conmect 9, the & termiml of
this socket, to 10 Conneee 11, the {res
teeminal of the moil eesistor, e 12 (om

:-ll:I.'II

ferrimmnl of B4, o 32, Connect 33, the
F termanal af B=1, to 54 the O termimnal
F, transformer.  Also connect
da 15 the terminal of the
The P and 4B terminals of
transiormer are to be lefs un-

of the A
How .'_I\;.'-\'.
I} attery
this AT,
eviarmectedl

> Fasten the front panel ta the base-
boar] with four !4-in. K. H. wood serews
epiang the Tneguered fide fncing away
from  the ‘hasehoard. femove  the
koorted collar froms the baliery switeh,
ot e switch on the panel by in
serting tle stem theough the hole in the
panid, ansd replace the collar,  Por a 34-
i washer in hack ol the panel and he

Fig. & Top wlew of iBe otAL  The O battery has boan remaved fram the box, bui the wiras
are ren WE in posltles To- the Gatisry chips

fect 1}, the P termiim]l of B4, 90 14
Conmect 13, the (5 ferminn] of R-3, to
b, Comnect 17, the P orermimal, to 15,
|-'|"'[I'-!'I=.|' this wire close to the hasebooard
RBarn & wire fronm 19, the socket terminol
of the red resistor, 10 20, keepdng it abott
[t above the hasehoarnd e eOnmect
X to 2l ithe — termnal of the right
hand =ocket, keeping it 1 im above tha
hasehoard. Comnect 22 on this wire, i
2% Conpect 24, the & terminal of the
rear  socket, w23 the G terminal
of the lelt bamd A F. teansformer,
Cannect 26, the B+ fesinsoal of this
transformer, (o 27, funstdng the wire lor-
izontally to terminal 27 Cononect 28
ome terminnl of the | wifil, condenser, o
_"”. rl'r I'| — terrmimal of this trivfsfoarmer
and to 30, the A— terminal of the other
v, I Uonnect 31, fhe L

sqpiae Yo have the Twling postz inoa hor-
cauaital pwusitbo, isembile the |-i|'.||1|.1&r
pasts iy e bong terminal strip as shown
i the dnsert on the tefr balf of the pie-
fure withng ditgram, piattine the forked
jimsper  bebwesn the - B AMPL  and
Speaker - Hinding posis. Mow assem-
lile 1he hrpekets om this panel with 5/16-
in, 632 R ML mochine serews and st
Fazten the lupgs b the Iondimg poses ad
the underslde of tle Maonnt the
unit om the basehoarnd with 1540 B H,
wiondl screws.

fu Conneet 36, the P terminal of the
reie socked, to 37, the Speaker— hinding
prosl a abielded lead for this nol
detn bk the alyiedil . &t eaclh end,
Cennect 38, 0 point on thiz shield, ks 39,
the' Spraker 4 post, with a piece of
lIr"'\H:'l-:l' |II||.'|| L .l,'|'|r'|| l.l.".T|- "-ll\.'.'. ML

§ I

]
S

| e
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nect 30 fo 26, the B} terminal of the
A, F. transformer.  Connect 40, l':u'.'_l:j
AMP+ binding post, to 41, the remain-
ing terminal of the 1 mid. condenser.
Comnect 42, the A BAT— hinding post,
to 43, on the battery switch. Comnect
44, on the switch, o 45, Conpect -0,
the C BAT— hinding post, 1o 2%, on the
| mid. condenser. Also connect 40 10
47, a pl.r'ilﬁ, ont the copper shaeld, with a
piece ui fexible rubber coverod wire.

7. Loosen the set screw in the potens
viameter arm coblar, rear, and pull ot
the arm from the shaft.  Llos feaves &
stanll black bushing on the shaft under
the spring connector, which is now ex-
|m:ﬂf Hemember its location, and de
wit lese it Loosen the set screw in the
rheastat knob collar on front and remove
the knoh, Hemowe the dial by taking out
the theee . . screws, and save the
nuts,  Remove the base by taking oot
the sceew in the bottom, Slde the in-
sulating bushing on the tubular shaft
with the end resting against the collar.
Mount the potentiometer-rheostat on the
pamel with the terminals at the bottom,
using the three Ja-in. 632 machine
gerews in the box. Be sure to put the
dial ppright and i front of the panel,
Turn the rheostat arm, the short one, to
the position where it leaves the rheostac
n-imiing, which iz the off positiom. Put
back the cheostat knob, having its front
flush with the end of the shaft and
pointer at the off position.  Tighten the
wet screw (o hokd b i place.  Stick the
potentiometer  shaft mio ]ll(lm:t and be
sure to put the small black bushing on
to the shaft between the spring connector
and rhesstat arm collar,  The zmaller
dinmeter of the bushing shonld be toward
the potentiometer-rheosiat, Mt hack the
potentiometer anm and collar and fasten
in place with the set zcrew, leaving ahont
I A play,

8. Conmect 48, on the potentiometer-
rheostar, o 44, Connect 4% mo 50, the
free terminal of the Wlack resistor, Con-
nect 51 to 532, the F terminal of K-
Conneet 33 to 4, the - terminal of the
sncket.  Comnect 54 to 35, the A BAT
binding post.

O Romivwve the T ||:|.II:_'.|‘:|.' e, HRa-
imewe e veriner knob oand mount the

RS i, condenser on e front paned
with theee 3-in, B=32 machine screws,
keeping the terminals o the nght as
whir,

10, Conpect S0, the A— terminal of
the right hand A, F, transformer, to 506,
the rotor terminal of the comlenser.
Koeep this wire close to the rear end plate
uf the condenser o it will not interiere
with the D battery box, Run a wire
horizontally from 37, the stator terminal
of the Q0005 mid. condenser, around a8
shown in the picture wiring diagram,
eonnecting it to 58, the tottom end of
the 00004 mid, hxed condenser, ﬁm'ﬁ
the soldering lug with a screw, nut a
two washers, and then run it down to
59, the G terminal of the socket. Con-
pect 36 to 60, the fop terminal of ti_us
eomdenser, fastening it as before, with
a machine serew, two washers, and a
mtit,

11. Mow fasten thé I battery box to
the basehoard permanently with two
F. H. wood screws. Hemove: the cone
donzer vermier knob, and mount the T3
cofl unit on the front panel with three
$f-in, 6-32 machine serews. Loosen the
serews which fasten the suppurting feet
of the back of the D-coil, readjust the
feet and fasten them to the baschoard
with two T-in. K. H. wood screws.
Now tighten up the two machine screws
sn that the coil is supporbed  rigidly.
Assemble the two loop hinding posts on
the short terminal steip, and then fasten
the angle mounting to the center of the
strip with two J4-in, 6-32 K. H. ma-
chine screws and mds,  Fasten the umt
to the haschoard with twn f2-in. Ko H.
wisil Berews,

12, Connect 59, the G terminal of the
socket, to Bl the lower, or O terminal
of the Dhonil. Conmect 62, the next or
(", terminal, to 60, Connect 63, the I 4
terminal, to 27, the 4 termipal of R-3,
Comnect 4, the P termiinel, o 65, the
I* terminal of the right hand zocket.
This wire runs ander the T coil unit,
penr the basehaaed, Connect 66, the G
terminal of this socket, to &7, the stator
terminal of the condenser.  Alzo connect
A to 68, ome of the loop binding posts,
Connect 62, the other loop binding post,
to 70, the rotor terminal of the con-

i Continued on page 268)
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The Silver-Marshall Receiver

An R, F. regenerative recciver bronght to the peak of efficiency
by the use of low-loss parts in the tuning ecirenits.

HILE it is troe that many excellent

sefa and circuits have been de-
veloped] doring the past few years, it i3
ail open (pesbion in the minds of many
lewdimy radio engineers. whether the ald
regenerative outhit t= not ms good as any.
For the man of Hmited means who de-
mres 4 sef capable of bringing in o rea-
sonable mumber of DX - =ations day m
and day ot the three- or four-tube re-
penerabive receiver stands out @s the moat
suitable and practical,

Tii the Silver-Marshall Knockour Ke-
ceiver every effors has been made to
ohiain greater -_¢'|1'\.|'|;:|1."i|:_:,' anil selectivity
by cutting down losses to o minimoam.
The circuit employed provides one stuge
uf tuned radio fregquency  mmplibeation
of the neutralized type, regenerative de-
pector, and two stages of awdo frequency
amplification. You will see from the ac-
eompranying  photopraphs that  low-loss
conddensers are used in conjunction with
low-lnss coils for tuning,  These coils are
oi the single layer type wound so as to
be self-supporting.  The antenna oop-
ling coil i of the single circuit type with
& tap for the necial. [ is -|1p|-:-rrﬁi it
tie tuming condenser by means of two
marrow Bakelite strips, The coupler ]II;I‘
3 ]FFiﬂlilrF winding of wvery fine wire
placed fnside of the =econdary cnil at
the lower emd. This is in accordance
with recent developments along this line
simes it pives the maximum energy 1rans-

fer with minimum  capacity  coupling.
The tickler s wound on & Hakelite tabe
with as few turns as possible consistent
with perfect regenerabion comlrol, so as
to render the tuning of the second con-
ilenser of the [ujn_:l'l:'irm af the tickler eoil.
I'he entire vmit 13 mounted on a Bakelite
strip with connection terminals arranged
in a row, Following the detector we
have two stages of audio frequency om-
phification with jacks :|1'|:|.11|.::;|r! for plug-
|:i|1|-_-; in nn :i]lwr |;|1|:- Iir-:t [tin m.'l.'vl:-n|:| :-:I::l.g'-‘_

Exammation of the schematic wiring
didgram shows thst the mdio frequency
Pailse 3= 114'|11r:|.|.i=:r|:| |:|}' ru||:||.-|'|."|i|:|j; the -
tralimng condenser from the goid of the
fube to the tap on the coupler. This
wl:lhi[ir_n:_-:. 1|'u:- r|r4_'l||.i| a0 A% to r|_--:|1||r|.' it
free from oscillation amd i addition =0
balances the B, F. amplifer cirenits that
I||||_' |||-I|_'fln1' tiale, whien -ewr:lllming, [ hvu
i feeil enerey back into the anteniia
svstem, therely preventing interference
with nther ecte ;

Looking ot the rear of the set yon
wifl motice. that all of the parts are
meunted on the front panel. The sock-
cis are of the panel-mounting ivpe. The
wirmg & extremely simple as can be
seen from both the photographs and the
pictore wiring dingram,.  The fwo A, F.
tramsformers  are placed directly  under
the A T, =ockets. ke rheostat controle
nll four tubea, The antenna and Hrnlmrl
hinding posts are located on the front
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||:|.|:|1.'| al bl left, with ghe Foir |:|.'|II|.'|_-.
comgiection geosts g the estreme mgh
eidl, T flesilale Jeadds sre lereaghi om
from the =el itsell for cvamection te s
o battery wlich san lse place] o the
valdnet ||rir4'|.'l|l_'. Bichamil 1l =et,

spamilneid The =tanidarl '||:|r|1 wiesi]
Faris this mptbt are: Tuen (KNS
Required i, Silver  low-loss  con-

densers, one Stlver low-loss anfennee col
annl ome lowiless coupler, four Hloosick
Falls gane]l mounbmg sockets, two A4
ton 1 Thordarsan AL F. bramsformers, one
Hesward Feobm  rhesiat, one Cuoller
Hammer Battery switch, one Carter 104
Iirl.-l.'k | ome 24 j.'l.-l_'l-c. one 24 ||_1' 7-in.
w A e, Bakelite or Formica panel
vme D025 aifd, Mater hxed conilenser
witls |.:'ri|||:=.'|'k 1'ri|:|\.. CHTE I'II'I:I.: r.||.|:'|'| i|n|:|
oe OO00FF mfl, hxed cowlenser, one
Zomegohn Eagle erulleak, six banding
[eEla, nne X-L n|_-|:|l:r.u]'s:-"i|1g l:rﬂll1f|'|"-itr.
amil serews, lows, spaghetti and bus bar.

Amembly e best woy to assemhble amil
5k wire the set 15 to mount the
Wirlng rheostat om the frone pone
first,  Then mount the rest of the ap-

paratns with the exception of fhe two
variahle condensers amd antennn enil,
Wire up the instroments, a5 shown in the
picture wiring diagram wod photograplis,
making sore that all conpeeliong wee well
sofdered, Vo will find Wirie very eon-
vepdent for this work.  Use eiiher Kes-
ter or Helden resin core anlder, or '|||:|i||
aolder with Wokorosde paste pot on wery
sparingly.  ¥ou will notice in fthe pic-
fure wiring diagram that F-T' terminals
af - e sockels, next to the panel, are
rrmrtaeiite | ||_l. i |.1|1'1,|-:' it amel elevatsdl
shightly o ps to avedd confusion,  Now

Top of the Silver-Marimsll Retfivier, vhowing the comsiruciion of the ool and ke
wrringemant of Ehe arparsls instrunmeenis

Fasten ihe 00023 mid. grid comdenser
by the OANKIS. mifd. variable condenser
with a 6-52 K. 1L machine screws 1-in.
leengr serewed into the insulating sirip
which supporta the sialor phites. Tl
serew will have o be removed ta o this,
Ptoes well Boopul o wut letween the gril
comlenser aml insulating step so s o
keep them a short hstanes apare,  Also
wt two lugs under the front lower left
sl zerew which holds the front end
plate to the spacer rofl,  Now mount this
conn lenseT

The sntenna eoil =sbould noiw e faz-
tened ta the other variable comlenser,
Remaove the two serows on the renr el
plate of the condenser that are in line
with the hearng adjostment serew,  Put
twn 1hen, 682 K. H, machine serews
through the holes i the Bakelits mnnmni-
ing strp of the antennn eoil, and two
et on each screw. [nsert these serews
in the condenser hules from which the
Iwa screws have previously  been res
moved,  Beep the coil in the pasition
shown with the fap on the right. Now
tighten up one vnit on cach serew. agains
the condenser frame and tighten the nther
against the Hakelite strip.  Alsn put Tugs
umder the various eondenser termindls as
shiswn i the pictire wiring iagrami
Fasten this unit 1o the fron panel il
complete the wiring,  Tor oo all the
kerste anad aliada.

Testlng Comiect the latteries and ane
E'_:"l ; tenna amil ground to ile sed,
PEAURE  Tnuert the tubes. pull out the

hattery switch and turn up the rheostat
met the twkler ot zere, Uthal s, o right
angles to the primary aml  secondary
eoals, - N furn the first two disls in
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pnisig,. b statioms coene 0 wilhoa
whistle, It mebreates that e :u|||h|i|i1.'|' L]
cecitlating amil wost e nentraliead. T
da this, connect the neatealizing  oon-
dens=er between the grid of the fivat tuls
anil the mp on the coupler as shown in
the photographs,  Twne moa sy wave
length station amd adjust the pentralizing
condenser by torming the oot with a
sorew driver o stick with o sharpensl
cid until the chicking or whisthng hs-
AYIpeATS,

Tn -r|m.q:r¢ the set now, =et the ticklee

& BEClons wlew of 1Re set, ahowing tne lszatios of the &, F, Trargformers benaath
ispir correapending abckeln

pewii] TED oo tlee alind wlhiere =itz
v i a5 a4 mpical,  Motate the secod,
or detector dixl, wardl a0 sgueal s henrd,
Then vary the first dial for maxinmm
intensity, following this by torming back
the tickler wntil the sgueal dispprears and
the station hearl clunrly. ."'l.'|l.'|'.'v|._'|-'5 HL'I.‘L:I
ihie fiest dial vemling neacly the same as
that of the secomd while hunbing for sta-
tiond, aml rosate e diaks very slowly as
the sct 15 50 selective that | is very easy
o pass the stabions,

New Panel Sizes

URING thwe last three or fonr yrars
practically afl sadin scts have been
conatrueie] o panels 7 oans, leigh, ehrying
i fength froo B inz to 48 ms, Exactly
why this siee was alopde] oo o seeims
tin k1w F'nlh.‘plll_',' the reason 1= thai
iy or ghiriee piopdie sl this partieniar
wizer aeil, s s ocharoerevistic in the rdw
lisinesz, everyinnly el=e copied it
The |1E‘iﬂ|1t nf 7o, lotweesr, s ikt
well chosen. It is wasteful, in the Arst
place. because for most desizns a lower
punel would doo just as well On the
cothier hand, slight eariations from ordi-
mwary design praciice are impossible be-
vause The height is not great enough, The
ereatest dispdvantages to the 7-n, panel
are the extreme length reguired for mol-
fi-bubie gers, e awkwanliess of install-
e oy seds in the home, their aok of
adaptability to altmctive cabinet design,
particularly when the nel slopes hack,
anad the necessity for putting e pein
l;|_|||ing controls ot nne t':rui, g&'lh!l':l”}' the
leit end of the panel, insiead of at the
cemter where they are easiest fo operate.
Eadw  Engineering 45 now  working

with the Ameriin Hand Kobler Com-
pany, Formica  Desulabon Coanguuy,
:".lull:llrlilli_r Filire L‘.llllinllll.'. Il
State Ve Company, and b Bne
sulntion Company to determine the best
heiglt for & new seeies Of stancdard pan-
ofd. Tl pesson For eluoygang tlwe panel
stze s to permnit o fweelevel arcange-
ment, with the toles and grosformers
o the upper fevel and the tuning msgro-
wiemats an tlee hower level, Tlhos will make
the sets shorter and  correspossdingly
caster fo install and niore attractive in ap-
pearanee, more symmeitical in the ar-
rangement of the [ront panel, easier io
imake  adjustmients, sinee the controls
will be at the center of the sot, and will
miake possible more attractive calinet de-
sigin. The sizes now under dizcisson
are 12 ma high amd 8, 10, 12, 14, and
165 ina. fnng.

We shall be very glad to have comi-
ments from the readers on this sobject
so that the gereral opinion can be deter-
mined.  Letters discussing  the advan-
tages or disadvantages of flis weres of
sizes should be addressed to the Panel
Stamddands Committes,



Bremer-Tully Receiver

Complete construction data on what has now become one of the
most popular of the five-tube tuned R. F. receivers. Part 2.

Assembly With the parts o be pur to-
gether, carry out the work
Lenting in accordance  with  the

steps as they are arranged in the instruc-
tions following :

. Ream ik the center hioles im the
dials of the Univernier mondenser con-

Flg- 5 This wiew will help yeu Pn cheokin
platurs wiring disgram

trofs until they are big enough to take
the threaded mounting collars on the
varinble condensers. The Stevens hand
reamer is just the thing for this work.
Be careful not to bend the dials, Then
maitit the condensers on the front panel,
clamping each dial in place by putting the
mounting collar throngh the center hole.
Be sure that the hole in the dinl lines
up with the bole in the panel throuph
which the Axing pin om the knob must
pass, Before tightening the condensers,
put 4 panel along the bottoms of the
condenzers and have them [ined up coc-
rectly,  Mount the 3-plate variable con-
denser with the screws provided, the
three Howard rhecatats, the Walbert
bock switch, and the two Carter jacks,
the J-spring jack going at the end of
the panel. Im these instructions the ar-
rangement will be dederibed ns it appears
when Iooking at the set [rom the rear.

2. Conmect 1. the frame binding post
on the right hand eondenser, 1o 2, the

corresponding termanal on the conter
condenser, Connect 3, on the left hand
theostat, to 4, oo the rphi hangd fheostat
nnd galder the lug on the left hand term-
innd of the center rheostat to wire 3 to &,
making commection 3 Make 1 connee-
bion at 2, also, fo 6, of the bock switch.

againal the wimp.by-siep InElructions and Ehe

soller one lug on the 0001 mid,
Micadon to o lug on the upper stator
terminal of the condrol condenser, inak-
ing tanpection 7.

d. Mount the antennn coupling  coil
unit above the rght hand  condenser.
Put a l-in. serew throogh the front panel
and into o ool mounting pillar,  This
will extend out just far encugh that an-
other pillnr can be thremiled on ta the
screw,  Then fasten the induwetance ams
to the second pillar by means of a 2=in.
ing lug,

+. Connect B 10 9. 8 is the F binding
st om the eadl anid P o conpection made
by wire | to 2, De sure w hook the
wire around 1 to 2 hefore the soldered
connection i omude.  Connect 10, the G
past on the coil, to 11, a lug on the stator
binding post of the condenser,

5. Moont the frse B, F, transformer.
This is the unit that ha= o coil of alxat
mpht furns inside the tule, To mount

248
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this coil, remove the mounting lug from
the fube and turn it around so thar it
will he in the position shown m Fig. 4.
Before fastening the mounting lug to
the tube again, put a ¥-in. 6-32 B H.
screw  through the mounting hele sl
ks o coll monnting pilkae,  Then fasten
the lng to the coil.  Next, pot a 1-in,
6-32 F. M. screw through the front
panel, theough another coil mounting
pillar, and into the other end of the p:ill.'l.r
already Fastesed] to the moonting Tug.
6. Connect 12 ¢ 13, 12 §s a lwyr on
the F post of the coil asd 13 4 connec-

9. Cligy off the contaeg .-r|:lri11g !ug’.]. an
the Bm'r] sockets where the lurs extend
beyond the bases, as these are not wsed,
Remove the contasct mounting screws
irom two of the sockets amd, in their
places, put 3-in. 6-32 B. H. screws in-
serted from the fop down so that the
serew heids are on the wpper part of
the bases. Put & small 6-32 nut on each
screw and tighten (hem 50 as to hold
the eontack springs firmly, Be carefnl
not to turm the springs upside down
while you are doing this. With the slots
in  the positions shown, fasten two

Fig. & Thia view slbtwe e Harss Haormonio trasefesmsr a4 hloh
rafber unusual tygs of unu-._-nUn; bl e g - T

Hisid ony wive 1 fe 2. Copnect 14, the G
st to 13, & log on the terminal of the
stator plates, amd conmect 16, the No. 1
terminal of the eoil to 17, a lur on the
contral condenser,

7. Mount the second B F trons-
former in the same manner that the fiest
cotl wos fastened.

8. Connect I8 the F post of the eoil,
ta 19, the binding post on the conilenser
frame; connect 20, the G termimal, 1o 21,
the stmtor Wnding post of the comlenser ;
connect 22, the Wo, 1 terminnl of the
coil, to 23, the other log on the Micadon :
and connect 24, the B post, fo 25, the B
paat on the farst K. 15 tronsformer.
~ Connect 26, the lower right hand term-
mnal of the 4-spring jack, to 27, a scoomd
lug on the B Wnding post; connect 26
alzo to 28, the lower right hand terminal
of the 3-spring jack. Commect 29, on the
left hand rheostat, to 5, the vpper lefl
hand terminal of ihe l-xiari:u.:' j.'lr'k.

sockets to the tube panel right behind the
center timing condenser, They carry
the two R. F. amplifisr tubes. In the
same manner, change the screws on the
P+ and — comtacts of snother socket.
That i the center sockst, The fArst
socket i from the left, carrving the first
Ao Foamplifier tube, should have the 34-
inl. screws put in on the 4, —, and grid
hinding posts, while the Teft hand socket
should have the 34-in, screws put noan
the 4 and — terminals only,

Fasten the Benjamin support hrackets
to the ends of the tube panel with 13-in,
f-32 B, H, screws and nuts. Hawve the
hotizontal part of the brackets under the
tube panel, Fasten the left hand or
secand A. F, amplifier socket to the hase
Eaﬂr'let. The zerew 1|'||rl'|l.|g1'| the eom-
tact comes right against the mounting
brocket. Saolder this  screw (o the
lracket, making connection 31, Then
moiint the other four sockets and the
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Jomes multi-plug on the tube panel,

10, Conneet 37, the + terminal of the
lefe hand socket, to 31 on the molbti-
pug, Is Fig 4 is a separate sketch
showitig the conmections as they  are
made to the moalti-phag, looking at the
plug from the rear of the socket. “This
wire slhonld priss b the < terminals of
the other four sockets and conmections
shoitld be made from 34 to 35, 30 o 37,
A8 1o X and 40 w0 41, Kote that this
wire goes along the underside of the
praniel and np throogh a hobe o the nul-
plug.

11. Fasten the two angle brackets on
the Bottom of the tobe panel at the front
cebpre with Tg-in, 6-32 B, H. sevews and
nuts.  The serews should go in the right
hand holes of the lorizontal part of the
bracket, Tn the left hand hole of the
verfical parts, put [4-im. 632 serews
threacded  into pancl support pilkirs, as
shown in the pacture wiring diogram,
The screw mto the right hand pillar
shoubl lave a lng on it

12. Connect 42, the lug on the pillar,
to 43, on the multi-plog.  This wire goes
up o the plug through a hole in the
panel,  Fasten the right hand  Karas
amplifving transformer om  the tohe
pancl, vsing Li-im, 632 B, 11 screws
amd nuts,  Make sure the tevminals are
in the correct locations.  Connect 44, the
i post on the transformer, to 45, the G
prost o the first A Footube socket,  “This
wire goes up throngh a hole in the panel,
Conmect 46, the B 4 post on the trans-
former, to 47, on the multi-plng, Con-
nect 48, the T post on the transformer,
trr 4, the ' post on the detector socket.

I3 Mownt the left hand Barns trois-
formwer, using B4-in, 6232 K. 1L serews
amil wnts,

14, Connest ), the |7 post ob the
transformer, to 51, the I post on the
ather transformer.  Fastesn o 0001 A id,
Micadon to the wmderside of the tube
pancl, just wocer the lIeft hand AL F.
transformer, nsing a 34-in 632 B, H,
serew and nut. This will clamp down
on wire 32 1o 33, making nmljtcli,qn 53
molder the hag at the ofther side of the
Micadon 1o wire 30 to 51, nekinge con-
nection 32, Conoect 54, the G post of

the transformer, to 35, the G poat on the
left hand socket. This wire goes down
through the panel and up again,  Solder
one log on the Dubilier grd condenser
to the i post of the detector socket,
making connection 56,

5. Fasten the Renjamin beackets to
the front Irrm-ml. unstng F-im, 632 R, FL
serews and nuts, and fasien the two pil-
lars to the front pamel with li-in, £.32
F, T, screws. Pur one lug under the
right hand post pointing to the left and
two lugs under the left hand post, one
pointing left and one right.

16. Conneet 57, a lig wnder one post,
to 38, a lug under the other post, Con-
nect 59, the other lug on the keft hand
post, fo 8, a terminal on the lock switch,
Comnect 61, a connection on wire 29 to

30, to 62, e t of ‘the first A, I
amplifier fube, This runs ymderneath
ihe panel.  Insulate the wire with AR

varmished tubing where it runs alonge the
tube panel, Connect 63, the upper right
hand hag on the J-spring jack, to 64, a
g om the screw which Fastens the tube
Eﬁmﬂ to the mounting bracket, Connect

. the bower left hand lup on the 3-
spring jack, to 66, the P post of the
socket, Conmect 67, the right hand
terminal of the center chenstat, to 6%, the

- terminal o6 the detector socket.  In-
sulate this wire with MR tubing. Con.
neet 6% the B4 terminal of the left
leatn] transformer, to 70, the hower left
lamdd  terminal of the d4.spring  jack,
Connect 1, the P termingl of the trans-
former, to 72, the upper right hand Ing
on the jack. These last twe  wires
should e insulated with MR robing.
Connect 73, the wpper left hand lur on
the fack, to 74, the I' post on the fiest
AL T socket,

Connect 73, the seeol g om the
frame teeminal of the left haml con-
denser, to 70, & connection mude o wire
32 to 3. Conneet 77, the — terminal
of the second R, F, socket, to 78, the —
terminal of the first B, F. socket. Con-
nect M, the right hand terminal of the
right hand rheostat, to &8, 2 conneckion
o wire F7 o 7R, This wire should he
insulated with ME tubing. Conpect 81,

{Conclieded on poge 23611
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AUAIMERTIME G the vasliss nuwnme-
L3 Taclurer™s opportunity (o ke stock
u|I !1'i:||s-|:'|l- :u1|| Iz -::|I'|.';.1.1:|Ez=|!i|r||. Thiﬂ,
af nll swmvvmers, 1% ot a mece dall period
to be passeld away by trips abrowd—it's
an opportunily to groeom for next winter's
battle,  And battle i€ will be, too, for we
shall sce whether or not some of the
comnpzmies 0 heavily financed last fall,
now elosml down tight, will be able to
rome ack amed haold o this fall.

Tl preatest wenkiess touday g b the
rechincal elesign of the sets amd the
matniaciuring methods used fo prodisce
them, Last sesson the genccal ddea
sectdl to be: slapem together  and
throw’em out.  The result is proof con-
clusive that that method doesa't work,

Circuits?  There are plenty of pood
ones, The mamnfactures’s proldem s to
vse them.  Radio engineers?  There are
toy many,  The memofacturer  needs
mechanical designers and competent pro-
loctbon amd  factory snperinfendents.

Last vear™s cheap sels were oostly o
the producer am] consnmer becanse they
were failures. 10 they were good, they
were not good enough. IF you don’t
believe this, mive voursell a Tittle educa-
fioay, Dy o Wistan plione plig il break
it -apart,  Youowill foel oot more from
that plug at less expense than in any-
thamgr else yon cam il

Count the nomber of parts, look at
their design, cxamine the guality of the
workmanship.  Compare it with any othee
plug at any price. Any B C 1. can tell
yonp theat 4t wasn't ke by A radio mana-
Factirrer,  Yet the Weston Compan
makes a profit on it at a list price l:ﬁ
seventy-five cents,

What's the answer? Factory brains
and factory equipment. I wont a
post-graduate conrse, buy a Weston 301
voltmeter and take it apart. What woald
a madio manufacturer charge for such an
instrument ¥ O course md radio com-

v could prodwee it Who controls
imits to one-millionth of an inch, puts
on knurling zo Ane it can't be zeen, cuts
threids two honedred to the inch, or makes
parts todday, necurate to half a thousandth,
which are intcrchnnrg:,uhk in instruments
tem years ol P Weston does.  Weston
ilves all this sl dozens of other things
a5 remarkalde dn the 31 inatrament
which VA by (o seven colluors and a
hall—anel nrkes pumey at a8,

Sixty of seventy-five dollavs for a
cleeap, thrown-together racdio set?  It's
absurd, The cost =a't in nederials,  1t's
in unmecessary labor, the expense of de-
fective sets, service and sales effort re-
quired for inferor merchandizse, and the
Iosses om over-prodoction.

The Atwater-Kent Company 15 the
most spoeessiul  radio manofactgrer n
thig commtry becanse there i3 mannfactur-
i intelligence and built-in honesty amd
stalality n Atwater-Kent  apparatus,
Oithers are trying, some don’t know how
to try, and some don't try at all. The
president of & company which pat ot
i E.I.f"“""E gtock 1mtne Bt winter hold me
rather provdly that theirr retormed, de-
fective sets were only six per cent, ]
know they were more than that, and 1
know that they have on hand parts which
will never be used for one-fifth as many
sets a5 they sobd,

With sach competition it 4 easy to
understand the success of the Atwater-
Kent Company, IF the public's money
Iead prane inbo Tactory equipment tather
than into the pockets of the executives,
radio would have been saved two or three
vears of growing pains.

M, B. SLEEFER,
Editar,
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Speeding up Set Assembly

Describing two deviees used in the lactory of the Howard Radio

origimally designed for their own use, and now

supplied by them to other manufacturers

Company,

HITJE Mew York Ciiy may be con-

giclered  the center of the radio
industry, there are many wery clever

|_!_-|i1_|gs done n other [I-I:II'E'-\. which are not
fovnd iy New York

Two devices which will imterest gvery-
hody were discovered fn the factory of
the Howard Badio Company b Chicaga
This concern manufociures the most ex-
pensive line of newtrodyne receivers, and
nt |'_|.'i|-:'-: which are I|-.||r|u|:||':1. i|.1 .t:i:l'i.l-l|
by the quality of l:'I.4' W .lann mhip wd
thie -|'||'|'|'I\|L|‘||'|1"'1'- af inseection b which
the sguipment is subjected at each step,

Fig. 1

I Bep I osou widll see the fxtore eny
|||1J_'|-'I:'|1 et plse & -.e-r||1|-|:.-' ||l-1':|']:r'- Lo ha_'\-lrl-
mg the sets while the parts are Deing
assembied and the wiring put en.  This
fxtisre constsbi of A pair of uprights,
stipporting  discs on which ciomps ore
mogated, At the side af each suppor
iz o pin which copapes i holes i the
disc, thershy allewing fhe 22 w e
redated at any nngle.  The clivgis are
readily releas sed or tightened on e ends
of the front panel. Ry employing this
miethad of moonting the sets, all the
work ean be done, even to mounting the
knola and dials, withour scraiching or
iI':jLIri:I'u' the sel wlils it 1% beine handle=d
during the assembly processes

Chae operator doed oot, of oonrse, do

all the work Bot the sets are carried
from one bemch boo another in substan-
tially eomatructed]  racks  which  are
wheeled] arsand the factory,

A sk feature of  rhe Hrm.l. il
gouipment is the wWiring T"\. using sul-
stantinl terminaie, the or |||1'..|r1.' -:|||-e'

tions 1o heavy bus har are overcome
Moreover, the bus bar is only employved
et wien ri_|.:i|| pl’.lEIl!'E. where there is not
play which would strain the terminals
Fovery wire 1= cut be leogth and bent by
means. ol 3 phe, S0 0N A ecedLary

The devwipe employad far holding tRe del witlle (%8 sasemchly wark i being San

Lewr Lhe perater o ile aiv I:llri:h;‘_' Fi;..*.
2 shows the bending device,

The friame carries three bocks againkt
which the bus bar, alresdy cut to lenpth,
can le secured. The wire is pushed oot
to the side until 1t strikes the corres-
ponding stop. Thes the handle is thrown
upwardl, bringing the halfround shaft
up against the wire onlil 38 1% bent fo
the correct angle a5 detecminesd by stops
o the zector at the fromt of the jig
In thizs way the wires are held to uniform
rlimenzions within a very small froction
& an inch,

These ddewices are mow  suppied to

other mannfacturees, for ther genusine
uspfulness has been quickly appreciated
by other concerns
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The Latour Patents

HE recent announcements concems
ing the Latour patents hu IH:' createil

much  discussion I'.ITI-l:'I1g‘I manufacturers
of radio sets. Briefly, Maurice Latour,
i French  scientist, bas come o the
Linited States for the apparent purposs
of “allowing the uze of his oome and
patents to be capitalized by some of the
larger companies whe Bope 10 ¢mbarraszs
the smwller concerns by resurrecting
ihicse oid patents '.l.'hil.‘l. sl of ses Tl
jorgotien if we ever knew aleat them
at all

\nnouncements sent oul (o maganes
amil mewspapers were @ worded as
rive rodip denlers and jobbers the bdea
that they emight be held Rabde for all
profits made on sets wot Beensed wnder
the [atour. palents

Lopy of this sort is just the thing
which should be avoided, parbcelarly al
Lhis 1'i|:|'.: |:|E I|.|-.- VEST

o damages can e collected  wnidl
these patents have been definitely estal-
hshed by lengthy hitigation which might
take vears to settle.  Some of the patents
might be sustained, while athers might
not,  As for damapes; dealers and job-
hiers. need not be alarmed, for the
nmonnt that could be colleeted wonld be
rranld i.'.l;l'l![l:l.rlﬂ! tir the sX[EnRE af bring-
ing hondreds of separate suits,

In the meantime. it is interesting to
speenlate a5 to whether or not any of the

Latour patenis will be sustamed. Some
of these patents are said to be ten years
II.III I_I'I-;_ 1EES -L'I[ [raim 'ﬁil]t 1r.|.n'.-.[u]:|'t|'l-|’.‘ﬂ
and the common B hattery for several
tubes have been peneral practice for six
0T :ig’hl; VEAars, An for reflex clreiits,
the ||errri|.','ir|g' ol of tuabed has taken
away the coonamic advintage which has
li=en the mmn p-:':iul in Favor of that
svaterm,  Tf the tranaformer patents nre
brooght nta litggation, oanufacturers
will simply tale op resistance coupling.
The anlv vital paient is that eovering the
use of 0 common B battery,

Those familiar with patent laws know
that suits have been thrown oot of court
repeatedly  when the public - has heen
allowed to use a patented device or
methed over o period af years without
opposition from the Inventor. It cees
tainly looks a5 i Latoor has given away
sich rights zs he moy have.

We belicve thoroughly in upholding the
rights of an inventor to all the prohts
he can pet [rom his work, [n this case,
liowever, i appears that Latoor would
nit have comcerned himself with his
American paténts if he bad not been
ueged to by same of the American manu-
facturers, already employving his inven-
tiorns without Ticense, who suddenly de-
eided st it would be to thetr advantage
to stop others from doing the same thing
thev have been doing,
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Working Data on Standard Redio Products

Data Sheet No. 8

SLEAULANDLYRIC A, F.
TRANSFORMER:; This audio trans-
formier has a meio of 3 do 1, amd has an
extremely high inductance combined with
i very low distributed gty 1:1 the
M.'-:ullrF.Lfl.l w:u:n:lmg Er i5 larger 1|: BLZE
than the usual transformer doe 1o the
ik pumber of turns wsed, and the
dlndance of fron in e paghetic cir-
v, It iz enelosed i oa handzome metal
cate having a black ;r:..::t._qltm:il lacquer
firizly,  The terminnls, which inelude Taih
~oldering Tugs o] binding  pests, are
hieoighe oue alsait Lo above thie hogiam,
i thak wirieg 5 omale veey shople in e
it It was -|e-w:L{||¢'|I HE | |.'||h|'r:1|:|_||'_-,'
prpile mstrnment, where high ampdifica-
tion combiner with purity of reprodue-
vt b desites] Foar animeinging holes e
gkl ai tlae T

F,UARTER IMATENTHOMETER
This imstryment differs from the ordinary
prtentiomicter both in appeacasee  and
principle of operation.  The resistance
winding is composed of many turns of
[ wiresd earcnel ||}I 1= rlfm_' wnrt. 1'|1:'
imcke] plated phiospline bromee cowtact arm
i alupusl 50 a8 b give very smooth opera-
tion anel clock spring pigtail connections
climinate any  possthility of  poog eon-
tncts.  The terminals marked A and B in
the drawing are for the A battery con-
mections,  Terminnl C s connected to the
contzck sirm, This device is made in both
200 mnef 400 shm sizes, and can e ob-
tmined with either black or r|1:|.||||!,:.|.n:|.I
knohs or ddials.

MOWALRERT PANELITE: The
Panelite is designed to mount on the front
pamels of radio sets, to provide a light for
cheepving the tuming dial sumbers. Tt s
aitkilar 1o the Tomniliare cdash Hg]l.r mal pniko-
muslsiles, The minialare Tamp ||rm'ir'|-|:-|,'[ iz
rated] at © volts and 03 amp., making it
sitalde for opertion on the ganal rdio
storage hatlery.  The hght is thrown m
i W-depree angle, Al partz are heavily
tickeled,  Conmections nre made o twn
aolderimg fabs af the rear.

LG RATVIC) FUUSE: This fuse

is u=ed as a protection to the vacuom tube
filaments against excessive Aow of cur-
rent which would occur should the B
hattery voliage be impu'emd upon them
accidentally, The mm ition base has
Ewo mounting holes, e fuse is sealed
in a transparent plass tl.:ll:l-E ilesipned o
lie qahu into base. This device
should be connected in the negative Tead
of the B battery circuit between the —B
a4 termtisls,  When a fuse is
Libswar out, anather 15 inserter,

Ol JONESs MULTI-PLLWG:  The
ilrawinge shows. the brocket tvpe socket
vt owitly dhe Aolti-Plog, The Trame 1
of sickeled Lirnss,  Conoeciions {romm the
seb aee mde (o the hollow mbes which
are aleescly hlled with sobfer and painted
with lentif ving cobors expliined on the
deseriptive carl, D the drawing the
tubes hove been owmbered wied the eon-
nections: are: 1, prodnd ;. 2, antenma; 3,
AL d B4 .'1|.1|||r; 5B = [het I"j,| B—:
£y A=, The pmg which goes with the
dhevice has split prongs which fit into the
tubes above, with a key skot arcangement
to make wrong plugoing impossille,

62, GENERAL  RADIOD RHEO-
STAT: The drawing shows the main
timensions of the rheostat, The resist-
ance element 15 shaped 0 as to obtain a
large heat radiating surface, The sup-
porting frame is of bakelite and two ter-
minals are provided at the bottom.  The
plished bakelite knob has a small nick-
eled pointer cast into i, A broad contact
arm  provides very smooth  operation,
This rhveostat is made in all standard sizes,
amd mints on the panel with the two
F.H. machine screws and nuts provided.

il EAGLE VARIABLE GRID-
LEAK: This item is an improved fype
of variable gridleak in cartridge form, in
which the plunger is screwed in and out
to viry the resistance. It is designed to
i 1nto the standard preidleak mouatings.
A knurled head on lﬁ: ponger provides
an easy grip,  The thread on thc shait is
YETY !Flnr oy that eritseal arl1u-1r'|1|:nt is
possihle,
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With the Manufactearers

The B:-21 #landard base Sedion, around which
A mimber of rew seik for full delivery ars being
designed.

HE Daytom Fan & Motor Come
pany, of Dayton, Cihio, i3 the latest
: to adopt the plan for exclusive
distributor territory and dealer franchise,
It &= quite possible that the distrilution of
raclio sets will develop along the lines
lnid down by the phonograph and mso-
mobile dealers, in this respect.

Aosuit brooght by the Splitdori Eliec-
trical Company of Newark, N. J., against
the Dubilier Corporation in cotmection
with the manufacture of fxsd condensess
has attracted mwch  attention  among
mantfacturers.  The patent =% issue,
owned by the Splitdorf Company, igasmd
on May 2nd, 1916, momber 1181623, This
patent 5 gand to cover |;|n1:|r||:," the o=
nary fype of Axed mica condenzer, used
origimally in econnection with magnetos
and spark coils.

Hudson-Hass, the biggest radio dis-
tributors in Clhicagoe, have moved to 116
Sauth Wells Street. Robert Himmel,
pregident of the company, las planned
a mumber of new features For the dis-
play of mationally pdvertized equpment
which will appeal strongly to the dealers
and to the manufacturers us well.

Evervose 18 wondering il the Daongan
Electric Company, of Detrmit, has sohed
the question of producing meters of o
r|'rra1|':r_'!." and bt o -|-_|r|'|:':¢ gritahle [oF e
on receiving sets. There is certainly a

pevchologienl advantage in having some-
thing on the radio set to give a reaction
to the adjustment of some of the con-
trols,  Needle-wiggling may have its ife-
volees s well as dial-twisting,

e

The patent office is at last beginning
In isshe & mamber of patents which have
2 direct bearing upon the activities of
radin manufacturers, The H. H. Eb
Manufacturing Company, makers of the
stamdard Eby bmding posts, has just an-
nounced the issuance of patent 1579244,
dated March 10ch, 1925, covering the de-
sign of the familiar Eby binding post.

The Koadell Radio Corporation, of Cins
cinnati, ix now in production an o S-tuhe
tunexd R, F, recelver which they call the
Logodyne.  This is & much more elab-
omate ontfit than the very low-priced re-
ceivers which they have besn huilding,
nnd pudpmg Trome the photographs it is
n thoroughly  workmanfike job.  The
piain model, mounted in a mahogany
cabinet, fats nt 8230, while the enmsole
madel is priced at 250, The caldnet has
i huilt-im loodspeaker and 2 compart-
ment for all the batteries,

Judiring  from the results produced,
ane of the most popular lovd speakers
and phonograph umits this year will be
the Symphony repmducer, recently in-
trofuced by the Kellopr Switchhoard &
Supply Company of Chicago. The re-
producer unit possesses a remarkable
eombinnthon of quality amd volume which
promises by compete favornbly with the
cone type londspeaker. Moreover, it has
the advantage of fairly high impedance
so that mo specinl amplifier tobe or cr-
cuit is required in the lnst stage.

The Zenith Radin Corporation has
amiwererd everyhody's  question, " What
Next 7" by moving their factory fnto far
[arger quarters than they occimpied before,
ol the executive offices into an entire
foor af the new Stravs Bullding, Ob-
viously, ilie Zenith Company in not wors
rigal nhewind m“i.'ng it next wnter's proe-
iletiom
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Manufacturers’ and Designers’
g

Reference Data on

Fixed and Variable Condensers

The data presented have been carefully eompiled with the nssistance of

the manufacturers represented. By removing these pages from the

magazine you will have a pomplete reference file on fixed and variable

condensers.  Mext month this cection will be devoted to sockets, dials
amid switches,

RLA

Lowest loss! The Erla Miniloss
Variable Condensers embody all
outstanding improvements in
scientific  condenser construc-
tion. Dialectric leakage losses
are almost entirely eliminated.

Highest electrical efficiency,
sound mechanical design, sturdy
construction and the most rigid
system of tests have made the
Erla Miniloss Condenser the
choice of an ever increasing
number of gquality set builders.

Literature, prices and data on request.
Elsetrieal Resmarch Labhorsiories
2300 Callage Grove Avemue, Chicago, 1L, U, 5. AL
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Keen Competition
Among Set Manu-
facturers Raises
Standard of Con-
den:-era U!-Ed

Straight Line
M Low Loss
Condensers

built for Manufacturers
whose sets will win

Manufneturers whe are wnng
2 X L Condensars sell their
Sets with confdence, They
know the |'|i:.|i'| l.h.'s,;l.‘ct ol
selactivity and power will be
mmintained—ihe sets  will
continue bt deliver aatiafe-
tion. From a standpoint of
production  yoo  have no
:ﬂuln Lo l!ra:",:hl.-:n—eve:r_!,r
shipment of 100 3 X L Con-
densers contains 1M} con-
densers :r:m.h.' to  famction
11} per e=nt.

Attractive guotations,

DXL Radio Corporation

BT69 Stanton Avenus
Detroit, Michigan

Professional
Set Builders!

and dealers who butld sels

FE  wnll :-||II1I:|:|' bepin o

-Il"ll-l"ﬂ (i1 § NiewWEaapet .|.|:E
vertisements, featuring the work
of individuals and deslers who
build pets using ardsvell Con-
densers.

IF you build to specification
ar trom onginnl design, it will
be 1o your interest to communi-
cate with os immedintehy,

Azk Ffor detarls of plan.
Be sure lo gite name of
vour jobber,

ALLEN D, CARDWELL
MANUFACTURING CORP.

Bl Prospuct Strest, Brooklyn, ‘M. Y

B Uapmidly Bisal and (el
i, Mreixl rass pErimts seslt mvidnial ey
& IHpeel wiEeslel 10 =muwr viiln
lomem thmoe nefxdend fjs
i, Aiidiratan  of

s

_rlrl.-.,y-uu. T #
e ma i wii
[T

k. ek €&
LA E L BLE

COMPLETE FILE OF
RADIO PRODUCTS

For complute dstn oo radio products
ol all kinds, keep Riodia Enginenring
kil e March, 925, Datan on AT,
. |'-., r||||-| .‘i|:|1.lr-|'l'|-hl-;nq,|].'|.r_ [rams
lormers, April. 1925 Fheostata,
tenfiometers ikl Ressstansos

Thess hack weusy 2lc saoh,
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Mamuractowers' & Disiosess’ Heomeence Data ow CoNpgssegs

ABOVE ALL

what counts s the way tha condenesr
worlies whes |t i i the sessmbled set;

Gl

LOW LOSS5 CONDENSERS

A mde with a precielon 1Ll Asaures ped
Eral pilirmamen whether the ssb dd Bl ai
Lilivtw o by 8 mensiasbires,

:}:ij h.i

R

o e bl

Tripe VI

1 Braasy end plelas

| Alumisum plsles

I Herd riibsiser insmlation
| Suagle plate wernier

CAPACITIES

[Stansurd siad sirmighl lme Eypes)
11 plare Wik
|3 plate WL e
|7 plale g 5
i1 plate fiLiLs
i1 piluls milif

Werrner k. Tiain

ORDER FROM YOUR DEALER
=
Theen' Salve Repremsniagbews
Menuduebirer's Diabribesling T
Hirw Yor 1w Buosiom
ailed Aulvwers Tosxpanly,
a1 W dlh 34, New York.
Fraatory Sales Agandles o
G¥) Mausmian v, San Feaincisso,. Cal
Faapari
Mirasida Drsibere. Jncorpaiated,
I Mmmiai 5L, Mew Tk

EAGLE CONDENSERS, Inc.
763 BEDFORD AVENUE
BROOKLYN, N. Y.

==

“The Last Word in
Selectivity —"

Tlisisgn Eveanlng Pesi
“'ﬁ'«'\-’-‘h‘r! af the "NANELESS P

erly built, poisess the last word: in
smlsctivity o an  outehds  antenns,”
L b the well:-known s nutbarity,

reand. b the Chicapn F.UHF:III“ Fraat
af ."|.':-r|| Lnal.

“ Wonder Circuit of 1925"

Maw Vick Talsproom—Mal]

Tk af ke Windy Clyr has hlown i)ie
wundey sircain of 1515 he spiirs Miskils
Weal fas been shakan by 1Bs vericenie 106
madn o popularity sibending PE  IntEadd
dbam, a#d e New Yook radic apipssn s
Beglaaing to shaks usder dths pgels ol pp
Privwag .r:u! hue yrestad ikis sirewlt, "This
wmtlimble wiiard o Jl‘ll ether s 1he ey

Tully "MAMELESS™,

For the lusi woerd s redie. bujld =&
"TRAMELESS,

Kits gy be prarobaseil from ey crelinhls

daslsr.

Bremer-Tully wrc. co

BX2 5. Canil 5t., Chicago, limols

TUNES-IN
Hard-to-get-stations

DSE elusive distan

stations so ofven
missed when ting with
ordinarydalsaregulckiy,
wandly andd clearly muned-
i by means of the

.i\I.EE.'::T

'UNIVEINTER




AlAsprsvtonies’ & DEsrowEre” REFERENGCE DVATA 08 LOxNne Ssres

i | '-._|.|..._._ I-.- .
s

Amsco Quality Parts

The standard ol excslleais
hy which all sthers are
jualgeed. © Laaad by many of
th= |ud:n’ pel minnafacburs
arg an well as by Fnreman
radin snginesrs Thl'r aTe
Iaboratory instrumenis,

A dmilivy ersrymbpre.
Free afrramed. din FRgHed

AMSCO PRODUCTS, Inc

418 Broome Strest Mew Foik

Radion parts
improve
every condenser

O REDUCE condenser losses to

the smallest possible paint, &ll in-
sulating parts must be of the highest
efficiency. Built to order exclusively
for radio purposes, Radion meets the
maont exacting tests for high insulating
qualities,

Radion's 5 points of
superiority

RADION excels in these 5 most impor-
tant characteristics required of an in-
.-:-1.11.at:'|ng matarial

Lavswmy angle phose diferenes,
Lawest dielecirle ranstant.

Highest resbetivity {megnlims cmj.
lJl'frIll-'I: W er Fareoe kons.

Lowesl alsarprion aof imelstiare.

THE makers of the best condensers
are utilizing Badion to a greater and
greater extent every |:].=.3r- We manu.-
facture Radion parts far nE-aJ'lj." all the
leading condensers now made.

IFe incite o focturer’s
imequeiries
SET manofocturers alse find Radion “the
supreme insulation” for panels, disis, sockets,
eto. We inviee manufactarers to send us
gamples and specifications of panels amd all
ather insulated parta of radle iastruments or
radlo =ets, We are always gld to co-
aperate [ully in meeting their r:qldn:mnl.‘l.
AMERITASLIARD RURBER COMPANY

fiept. MM, 11 Mereer 55, New York City

RapionN
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FINED CONDENSERS
Amnaren Wirdless Corp
Carier Radlo Co

kbl i er ol etasir & dlailin
Blppdatian Elert, Supgly
Hw York Cuil Co .
Hplitdor! Eartriosl o

TisnEger-Jonm , , ,

A really good low-lom eondensst
nt & moderate price RRED
Lalass condensers have brmss rator
and atator plates aweaied into hrass
poats.  sdjustabls come  bearings,
grounded roter, sin  Made In plain
and vernier modele

w"l:lliw to manufactorers—
B LAR give yo | pres on
real guEntivy. E}:r :l::.t j.l’El.:lIH! -:r.f
Ffﬂldhﬂiﬂl |, DR Hhﬂin_n A ﬂ-lj'.

PREFERREY,)
MIDGET CONDENSERS

$1.25
A small, single-hole mosting can-

dafuer, fof @id Bd wEFnier, regamers []

ation contral, cte.  Egu wiith ..
terminal nuts and solder luge =

Fer imformaiion oo othep Peslairsd L

Hadia Apparslus wible Lo ..

PREFERRED RADID PRODUCTS CORP. n
A08-412 East 33rd Strest [ ]

- Maw York, M. ¥. .'
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What Last Season

PRroVED 10
Radio Manufacturers.

It proved that thers s mighty httle market for chesp loaldng radie equipment,

It proved that good material and workmanship ace every day more a3eniial
to securs the confidence of the dealer=—and boild real busimess

Bervice trouble ate up what little proft the dealer made on many ceally
cheap setz—and he will sell no more of them

The seasom proved that cheap substitates for Fermiza pancis are ong af the
mast costly things a mannfacturer can wse.

SBuch expedients create o sales resistance that is far more costly in the end
than good pasels ace in the beginning. That's why so many manufacturern
who iried them are giving them op Lest wear was the biggest Formica
ever had im radio,

This year the volurme will be done on sets that bave Formica bose pansls
—an well an Farmiea frent panels, with their wonderful finish and peemanent

beauty !
Formice is one of the moat lasting and anchanging materinks in the werld

THE FORMICA INSULATION COMPANY

4653 Spring Grove Ave, Cincinnat, Olkio
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Matched Condensers
Are Necessary for
Best Results!!!!

T tMEROE yauar st replice (o con- FI.'I'I' Nﬂtﬂ ral Rﬁpfﬂd“ﬂiﬂﬂ

demsers with DUPLEX Watehed con=

J-e'l'!_:u'n fthe supreme achicsemend in Forn w geielis paipet iy fnnliess
N LR 4 .

'!.Ihlll':II:I"i.'\.f'\.-\.'-\."n.ll.:'lhl sudlding | | miciaie Frans fn antnes] violin,  Jost

Unly eme number to log, the simplicicy v owns Mist BosE raidin FoOOIVEE AT

ol single dial tuning-—mr you crn ot
out bogging and dial by call lerbers or
wive lengths it ie et shargsly feimmd
Ench matched kit comtolns chice
MUFLEY Staadard condenecrs, apecially

pal el e elome, mitural moosse of

1oy 'y detiid] el Secoratam Mierrome

seleciod, matched, packed und secled, tep Ut pats i desioned For oxtromidy
o remain gasgened, untouched, un- vlise,  pirebsi  FiiYainng v with
I'—h"l".:fll unitl]l eeady to be |\'.i|::'|.'|] kit v rFent {iai ! Sopsitivi il

youir de b, TUPLEY Standord condensers
#re the  accepted standord of con ] ;
denser ppcellemce,. They are used In e diewelein vasier—loeals  muoeh
the famous Thermicdyne, where cliprer with more Volane.  Replaci
mutching is abaolutely cssential. They
are e o strict oocoordancs with
Buresu of Stondards specifeations I
'|_='.'li:;‘ -tl:'l 1 rldr_:'li Mat ehed comidernseis LY gy ali i e il bietw iae sl Jir 1ot
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A NEW Maodel
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e patidletissr, . Dwa  comlonsers, e
vornlenserd.  Separnte oroall  logether
Mhimil themi (ot by Wily ¥ida Tk

§ e

The vew nualed O T Alaltple Ham-
nuickmi] % 3 preal convenenos (ox e
1

I.Irlu.-.“ -.|I PR, - N wyierimender,  Lilee oll Hamisselwl Condensers, it i
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fiF iy v e feabiges nml fine weorkmanshigp,
g . I
I . LT penme aepnle] CaTrigle, Wort i leswe, 07 wou
FTY prvier, Tepe LI, sining mmosle] o il
I
Ieioewa dligAcaei I wienr wen esjermentinge with, or  manafaetaring
Viin g | FRali P mo sirewit in which malgiple comlensers are mivan-
i 5 i |I- i e ; (1) e Ik ux lidcisd vemie reqoirements amil pimtinl
s L L gt
: el il why TlammnrlenilE Comlesgees R aalest o usc

Write for Depcpiplive Eiterafume
HAMMARLUND] MANUFACTURING CO.
LM-018 West  Eind Srresr, New jYork
—_ =

' > 0000000000000 —H—f

For Hair-Line

Tuning

If won weant Ao wil-

justment thain you've

been able to ger with KURZ_KASEH

ordinary vernlers, A P 5
1 Erm
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Balanced

Electrically and
Mechanically

For use at broadcast wavelengths
Genern]l Radio type 247 condensers
represent the best balance between
b lluidllr.'l:i'l.lil].'. icd-d:.-' curfent and

dielectric losses, that s conmistent
with efficient design nod popular
Price.

Lower losses snd lower prices

make them ‘the outstanding values
ol vondepsed dearen,

Write lar lnstructive Falder

[}I.I-'!ht'.' Londensers” and catalog
420-T,

GENERAL RADIO (o

CAMBRIDMGE, MASS.

Select

Your
Stations <

with ease and certainty

H'r'rn in & I'III'-II:!I varsnlila condenanr
which will give any set extresns niloe-
tivity. [t ks especinlly designed for wss
it the pew law-loss receiving sake

The frame iz of hoavy hroae  [Jirect
eonlach in mmde wilh the rotor in tires
apjidiale  peladsa Wersiker  meljustment
rnabiley shnrp tening: Each condenaer
mrjui jipresd with = lpd::in] H!"uxg dial

Ench B5.50
H-ll-qu miniature condensers sl
the cartridgs tvpe sealed in & maolsturs
el akall. hew nare desigmed far
wam i eunnoction with trid leaks.

Each 575

Kelloge Switchboard & Supply Ca.
E]:Jl:-ﬂ, HL

any set can gel

DISTANCE

il the dlsteciar fmbe W propecky
hamdled.  And in amy circudt, whether
i b pregenerative, madio freqoener, neu-
II||l|:||||I or amy of ihe eick eiroofis

TaraaT (eplilLeak sl adjnstable Con
beticer  petoln tle weok n|.'l:|j|. in thes
talse amd Jo ol TET A

TUHRAT
17 B Orid Oheesd

TWINE

Tigrm-e T Aali, Grid-Leak ceesees H1.00
Turn=T Ady, Uendenser, o000 150
ii Al Demlers sr froom
IMMREN-AIT HADKH} SALES, Ine.,
71 Murrmvy Strest, M. X. Cley




Fig. 1.

Miizrn pheles aRewing Lhe surfacs of (Ak-coatsd, pemell-cosied, and Tully impregnated

grid Imsk paper, ®nisrged 200 times

Notes on Grid Leak Elements

The microscope tells an interesting story about grid leak paper.
This data is presented thru the courtesy of Mr. Walter B.
Schoeppler, Chiefl Engineer of the Tridot Electric Company

HE Purpebse ol e H'r:i|.| lesike B2 Lo
provide o path {or the escape of
the accumubated negmtive charge, by al-
lowing it to leak off to the Alament, A
grid leak 5 an extremely high resist-
ance shonted seross the geil conidenser
or aerpss the grid and flament. As o
thea mu.grlil!m?ru nf the revigdanoe E'Ill'l:lll'illl.'t"lj-
every tube, having different  chamacter
istics may require & leak of different
value, YValues from ome halt to ten me-
gohms are awvailable. 1§ the leak is of
too low o value, it will allow the charge
iy escapes before the maximum r,;r‘“il.l
charge has accumulzted, O the othep
hand, if it & too high, the charge will
ot be allowed to escape quickly enougzh.
An mdicatinn of oo |'|5|.:|| 5 Pésistance is
n knocking souiwd in receivers prodoced
hy the escape of the chamge across the
tube,
chief claracteristics of o good
grid leak. i oeder of their importance
are: 1. l:'l:lm;-‘lnnq,' af valne, 7. Moise-
lessmess. 3 Acenracy, Why i con-
stancy of value placed first amd accuracy
last? Wo matter how aecurnte 8 leak 5
on the mennfactaress Ir.nl:i::.[:’ Inhle, it thmt
value does mot pnﬂ;iﬂl it s useless in the
st When the correct voloe of leak for
a given tube has been determined, the
value of that leak must be permanent or
the =zet will not operafe At maximom
efficiency,
f'?_r.t- i manuincture aml teabinge alone

produce on  accurnte prodect.  Slight
changes in temperature or homidity have
the unwelcome habit of changing the re-
sistance values of most grid leaks. In
order to produce a grid leak of unalter-
able value, the material for the resistance
element must be properly mounted, en-
closed, amd senled 50 ns to minimize any
effects of external atmospheric  condi-
thons.

The surface coated types of grid leaks
were the first to be used Not many
years ago, the lead-pencil grid leak was
the only thing to be hod. A few pencil
lines drawn between two terminals on a
piece of cardboard, fibre, or bakelite sat-
isfied the experimenters as well as the
A facturers.  The effect of moisture
in the air was to change the resistance
of the pencil mark by as much as 50%,
an amount large enough to spell socoess
or failure of the set. Tf the tube be-
came inoperative, out came the pencil
and erazer, A decrease in temperaturs
enuses the individual particles of the re-
wistance carbon forming the leak to con-
tract and pull away from one another,
destroying the contact hetween them.
Since the temperature is lower, the sus-
pension of water vapor in the air is less.
The maisture is deposited upon the re-
sistanice element. Torming & film separ-
ating the individual granules of carbon.

A rise in temperature resufts in the
expansinn of the carbon particles and

255A
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less deposit of modsture on the element.
it therefore has the effect of decreasing
the resistance value of the coated leak.
The ink-paper leak was a slight -
provemsent, cise o the [act that a piece
of paper can be more uniformly coated
with ink than with pencil leak, The
microscope  reveals  the  irregulanties,
cracks, and veins  which canmst  be
avoicded i the manufacture of ooapel
elements, The nked paper element
possesses the same objectionable features
as the pencil line type but to a smaller
degree.  The absorbing properties of the
paper vary considerably over a relatively
stuall area.  Sinee the 1tnj.:tll ansd wiskth
uof thr::i:mmt is fixed, it 15 l:h-: rt“'.l-.l'l".‘ii

(L “pirtinired JI'.r-r.ui.l ,nu.uu' "'{J,I

fhe 1° gt oo the Jeft lammd eoil i, to
32, the I' post on dhe secmul R OTF
socket,  Thiz wire runs along the goder-
side of the mbe yganel at the front aml
then lack 1o the plate derminal.  Con
nect 25, the B post oo the center coil
umt, to &3, on the Multh-Plug, Connect
24, the I* post on the center coal wmit,
to HG, the P post on the first B, F. socket.

Coninect 80, the stator plate ferminal
of the right hand condenser, to &7, the
(r pyst om the first B, T, transformer
Connect 88, the leit hanil terminal of the
antenna coupling coil on the right hand
unit, to 22, on the MulG-Plug, and "0,
the -n-thgr coupling coil rerminal, to '3]
on the Multi-Plug. Both these wires
should have take-up ends in them so as
to -allow for any bending of the coll or
tube panel when the set is being handled.
This takes the direct strain from the
terminals,. Connect 92, a | l'|1=
frame terminal of the ri-;:htnﬁmnr]
denzser, to 23, on the Multi-Tack. tnﬁ
nect 94, a joint made fo wire 92 [ 93,
just where it poes up throueh a hole
the panel, to 93, a connection made to
wire 5 to 51 where 18 goes up through
tha hole in the panel.  Thiz wire shonld
be insulated with ME tubing, Connect
95, the right hand stator terminal of the
left hand condenser, o 97, on the grid
condenser amil pat the grifleak in place.

Tit case v want to use the 0000 mfil.
Aicadon 1n the anfenma lemd, o make
the tuning sharper. connect the Micalon
hetween terminals 28 and 89,

Connect 08, the stator terminal on the

of the coating, that iz the depth of pene-
teation of resistive media, that determines
the resistance valwe of the element.  This
15 a seriows deawback, for the mano-
factudfer cannot 1edl the resistance of
an_efement directly from s dimensinns,

Neither of the {seco Eypres of g'riql lenks
deseribield possess the requisite propertics
of a high-resistance element, constancy in
wilue and noiseless in operation.

Manufncturers now realize that the
substance composing the grid beak ele-
eient showld be such that the displace-
ment of the particles of the carbonaccous
conchucting material should be uniform
throughout the cubic content of the paper
tie prvvade aosmwoth, eontimsons, i fonn
|h1|:|.|

center condenser, to W, I'.I'H'! g.wl n.'u-nl'm.

an The seeomd K 1 socket.  Conmect
[EEy, apin thie Jesl s 55 1 101, om the
bzl 4o W1 This completes the wiring
F ||1|_' i,

Testlag A oo chart s swpplied
aml with the  Multi-Plug =0
hperatig

that wiiu con very quickly
tell how the lends shonld be connected
tr the hutteries.  Put on the A Lattery
first amd then the hlament circoit =0 as
lo emake gore that :wr!.'lhi:r:g 1% all nght
liefore the B battery is connected. Two
453-volt Everendy B hatteries showld be
used for the plate supply. Conmect the
— termitsal of the first battery oo the
— B + A lead the ??ﬁ-t‘l]lt |::|.|_1 of That
hattery to < B DET and the <= binding
post of the second battery to 4 B AMEP.
the hest combination i3 fonmd.

The C battery should be a 43%-wolt
FEveready 3, A wire about 75 ft. long
and 20 or 30 ft. high is about right for
the antenma.  The gronnd most be eon-
mected fooa water pope which has water
i it at all fme=,

To e this set, the three condensers
shonfd be put at abowt the same settings
anel the confrol condenser adjusted just
nnder the point of osciflation.  When
sigruls are brogght in, each towing con-
denser shoubl be readjosted and  the
final -"I'H-il'l'-: alibwineei] ot Hlie comtrod comn
iletiaer. Wan oll e tabes ab ns low as
proagilile fa extensd the life of the filament
nivl to conserve the batberies.  You may
find it advantageons to change the tubes
around from one socket fo another until



Fig. 1. Bmowing ine frant of the ampdifier

Ideas for a Two-Step Ampliﬁer

A unit that can be alded 10 a one-tube set, or built right into
the reeeiver

5o recent dssine of Wil agooeen

i.||;_; wi |l|.'-|l|11i.-'u|:'|| Vol it Pwo-sthe
amplifier 1o matel ap with the one ol
o tpdse sets shown ot wvertons finws m
this mogrmene,  The amplifier <hows &n
ihe accompanyig lusteataons wis e
sigmed after many corelol test= and ex-
periments carried on ot the Plaricn lols iT-
atory inoan effort fo peosdiee i onti
an neacly perfect gz possible,  Varkous
typs of transformers were testel eom-
paritively, wnder exactly the same conedi-
tisian, the effect of spacing of leads,
kit of irooe ceres, and wany other
things, were considered.  We decided 1
winild have to be as codnjEct as [.-'.-.=~.=~i1.rlt=.
st simple oo assemble, and mechanically
sirong.
The circuit, shown m Fige 3,

| hisahigin i - 2
1M ihe i5 @ comvention] one, Pro
Amplifier  vizion for o O batfery was

made, because in mony cases it pot only
decrisses  the B hatiery  consumptiodn
very nuderially, bt alse pesolts o a
elesarles] i|:|'.||r||1.'|-:|||:'|1|: i tome eunlity,
The iesmn was worked ol ao thi

the Eront, ule, and rear pasels s be
il Fromi a simgebe § by Dd-in, panel of
Formica, Ueboron, or Radions, A panel
7 oby 10-ins, 310-in, thick, careies the
i plssedats ol first amil second stage
jacks, It alss supports the entiee tule
panel assembly  with the aid of two
panel support hienckets:

The tube panel, measuring 51 by
7oins, 3/ 10in, thick, supgorts the fwo
cockets amd ALF, trimsformers. The six
limsdinge posts at e rear are kept $4-in.
away from the rear edpge to allow ensy
aevess when the wost 15 placed] ina calanet,
Twn binding posts are provided for the
i1|1]'|1:|_ from the detector +:irl:'u'it. lln&ng
away with unsightly wires in front of the
set, . The transformiers  are  mounted
wnderneagh the tule jsnel and are sup-
parted om a0 Fornmeoa strip 1k by
A ta-ins,, 310, thick, which is fastened
v the rear Hanges of the support
brackets.  This makes the construetion
of the amplificr particularly neat and
attractive stce only the binding  posts
amad the socket shells appenr above the

57
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tube panel, It also serves o protect the
parts from the inevitable acommubation
of dust. The froni, tube, and rear
panel construction gives the unit remark-
able strength and rigidity.

Standsrd The itﬂ-ﬂllﬂ-rd._’:ﬂl'lﬁ waeel nee:
Paria ine paned 7 by 14 ins,
Hequired 3/16-1n. thick, twa Amertran
1 to 5 matio AF. transformers, two
Cutler-Hammer  sockets, two  20-ohm

size biue printz, Al of the holes for the
machine screws are made with a No.
I8 drill. The two 1%5-in, diameter holes
for the socket shells can he ent out very
cagily with a Stevens panel cutter or
Pawood adjustable cirche cuiter,

Amembly Lhe |;1'l.'rl.|n|: wiring diagram in
Al Fig. 3 shows the exact wiring
Wiring  and connections as they ap-

pear when looking at the amplifier from

Fig. 2. Tha botlom of ihe

Inwtremdnt, WHoesirailng Bs

arrapgement of the [acks, elckats, gpd transformerce

Ide Jur rhenstats, and knobs, one poir
of Benjamin panel support brackets, with
sciews and nuts, six Fhy or Marshall-
Gerken binding posts  with =oldering
tugs, one Carter 101 open circoit jack,
one 4 dooble cireudt jack, seven Ti-iam.
632 R H. brass machine screws, [our
M-in. 6-32 R. H. brass machine serews,
mne §-32 hex brags nuts, ten solder-
ing lugs, & spool of Wirt, and a length
of No, 7 Michell-Rand warnished tub-

ing,

Dirilling Ii vou desire, you &in scale
The off the location of the holes
Fanels in the tube panel from the

picture wiring diagean as it 5 shown at
exactly one-half size in Fig. 3. How-
ever, it i easier fo work from the full-

the wiklersade, When aszembling the unit
you will find that the appearance will
be improved greately if you keep all of
the tlats in the machine screws pointing
in the same divection, Referencs b the
aceompanying photographs will illustrate
this. ‘While this {uniril iy Seen) unims
portant, it very often means the dii-
ference between a neat set and an untidy
one. Spnatite wrenches will help in nc-
complishing this since then it s an easy
malter I::rl?mhl. the screw with a screw-
deiver and tighten up the nut with a
Spintite.  Use Wirit for wiring op the
wnit, and make all bemds square and
sharp.

Have the soldering iron bt and clean
amd nse esther Kester or Belden rosin
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"ig, 4. The wa
amplHier bet

rore  sobder, or vou mey prefer plam
soft solder with Nokorode paste 1S
1'|:u.1'.|:q_|l:.r

Mount the six binding posts ot the
rear of the front panel, keeping the
holes 0 the posts pointing siraight to
the rear. Put o lug under each nuo,
pointing in the direction shown by the
short heavy lines on the picture wiring
diagram. Al of the heps with e ox-
ception. of & and 1 point  dewnwand,
Remove the screws amd minls {rom fhe
Goand 4 terminnls of the left loswd
socket, looking up ot 1he pavel feom the
lserl L. Pt twos ¥ i, 632 B H
mchine screws through the panel from
the top and screw on the two nuts taken
from the sockets. Then slip the socket
on the screws, replacing the twe contac
springa in their proper pesdboon,  ansd
making sure that the socket I8 formed
with s tesrminals i ihe position shown
in the pecture wirmg dmgram.  Now
{asten it down with twa nuts threaded
o o the screws, Be sure to ploce o
sobdering lug under the head of the 4-
terminal serew for a eonneclion at the

pliln appearsnce of the panal makes the
attractive and simpls in appearascs

txp of the panel, Mount the mght hamd
socket i the same way, only in this case
the ' and — terminals are [astened] o
the panel and o log s pat vmder the heact
of the — terminal sceew, Fill all four
hgs of each socket with zolder before
fnstening o the panel, as this will make
connmection easy  BHted o Sk a LEeim,
G-32 K. H. machine wrew t|'.r||||g!| the
patie]l with g fug and wat wderneath o
maks comnection No, 2.

Zz I"a-um-.r 1, the i L hndding
post- o 2, keeping this wire fint on the
underside of the tube panel.  Connect

2t 3 the HITE of the socket, Can-
nect 2 to 4, the +— Rug of the other
socker.

7

3. Fasten jhe twe Benjamin poned sap-
port brackets to the panel with the B, H,
nuchine serews and nuts provided,

4. Put a lug under the rear ot nf the
lett baned bracket for crenectson 5, anel
connert this to 6, the —A 4-C binding
pest,  This brmcker 63 to be used az o

A lend troim 2l |li||||i|||: faisE Lk this:
rlensns.

5, Fasten front

the panel to the
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hrackets with the Man, 632 F, H,
serews and nuwts provided,  Pub a g
nnder the nuwt which is meacest the tube

1, on the left hand bracket. Tt
solddering luga on the two rheostats,
pointing outwird, horizontally from the
center nf each.  AMount the rheostats on
the fromt panel with the coflar nots,

i, Comnect the two insicle tertmnals
7 oaml & together, Also connect 7 to 15
This wire runs through a hole in the
tule janel. 13 is the lug on the left
tand bracket, Connect 9 to 10, the lug
wnider the screw of the — terminal
Conneet 11 1o 12, the lug under the
screw of the - terniingl,

7. Moamt the two jacks under the
rheosstats with the [rames toward the
hintgoan, the open ciectit jzck going on
the left, amd the Tour-spring jack going
on the ]-ig']'t'r, hulkin;; np al the st Eram
the hotiom,

B, Conpect 14, the eft Tug of thie open
vircuit jack o 13, the P terminal of
the sockeat, Connect 16, the P terminal
of the othee socket, to 17, the lower Teft
hand tab of 1he oiler jack. It 8 advis-
able o spread the tabs on the jacks apart
tn provide more moom {or soldenng.
Comnect 18 to 19 and 20 o 21, the 4B
hinding post. This wire runs straight
down from the jock to the tube panel
anl aleng this to the binding post,

0, Fastem the two A, I iranstormers
to the transformer mounting strip with
Li-in, 6-32 K. 1L screws and nuts, so
ihat* the F— and & terminals of each
omse will podnt toward the hottom of the
amplifier when the sirip B8 mounted on
ihe hirmekets, T will be necessary (o eut
off part of each of the ootzide motntiog
finz of the transformers, to 6t fnto the
It e EriHIve i the Diegwkoets,  Aloewst the
sirip on the rear famres of the brackets
with Fi-in. 6-32 K. H. screws and nuts,

10, Cownect 22, the B4 hyr on the
left hapd transformer, to 23, the apper
leit hand fab on the jack. Connect 25,
the P lug on this transformer, to 25, the
lower right hand tab of the jack, Cover
ithia wire with varnished tubing, and
rute it jlest below le cores of e (eans-
formers.  Cinnect 24, e (5 termngal of
this tramsformer, 40 27, the O termanad of
the sockel, Connect 25, (he F—terman:l

of this trnsformer to 2%, ronning this
wire through the hole in the rear str
Comnect m, A '|1n|:|[n|: on this win:. to 3
the F— termuinal of the other trana-
former. Connect 32, the P terminal

of this transformer, to 33, the INF. |
hinding post, Connect 36, the B} rer-
minal lng of the transformer, to 35, the
INE. B binding post. Finally connect
3, the G transformer terminal, to 37,
the G teemingd of the socket, This com-
pletes the wiring, and it will be well to
check owver every connection before
testing the umit,

11. Fasten the theostat knobs too the
shafts by means of the set screws, so
that the reference marks on the knobs
poant to the lefr, when the contact arms
are turned all the way to the left. This
is the OFEF posstion.

" Mace the tulez v the sock-
T,.:h‘ cetsoaml cosnecr the A& bai-
Operating  fery b the A and
hinding posts. Turm op the rheosials
three fourths way, This should light the
tubes. Now to tost the B bat circuit,
disconsect the —A terminal from the
Tinding ¢ amd connect it to the B
[Hast, w tubes should not hght

when this is done, If they do, there is
a short circuit somewhere hetween the
plate and flament kads, Now, conpect
the A, B, and O Latteries to the binding
posts. properly and plug the phones into
each jack. This should procuce a loud
click. Connect the output terminals of
the tuner o the input tecminals of the
amplificr. The INP. B terminal goes
to the +B battery side and the INP.
I srowes tor fhe plate side of the detector.
Set the tuner E‘m' somme station and plug
the phowes into the first detector jack.
Thiz should give an increase in volume
over (hat obtaised on the fuser alone.
Now pleg oo the second jil:k. This
showild give a Turther increase.  Try
virioss values of C hattery voltage to
find wiich grives the best results, The
smiall Eveready C batteries are handy for
this. An Evercady 90-volt B battery is
nlza recommended for the umt,  The de-
sipn s been worked out so that the
siibe A and I batteries can be used for
Blli the detector in the receiving set
and the separate AF. amplifier unit,



From Our Laboratory Note Book

Fig: 1.

Rasaom and Wasten types of thermo-ammetery

Thermo-Ammeters for
R.F. Tests

A wide range of important R. F, measurements can be made in
the thermo-ammeter,

HE mioet useful, and strangely
enongh the least known, measorme
mstrument 5 the  thermo-ammeter
Briefly, a thermo-anmeter 1= one which
mdicates the currest set up ot & connec-
tiom bt ween two disstmilar msetals whon
thev are hesifed] by the pREsaEe ol & -
reft from an ooiside edeest. Thos the
current to be mezsured does wol operate
thee meter, st the s=4de o calibmted s0o6s
to imdieate the corrent i the outside sir-
cidt,  Both altermating and direct cur-
rents can be measured on 4 thermo-am-
meter becase it operates from a heabing
efiect,

Two conventiomad types of meiers are
illmstended in Fig 1. At the left iz an
axtremely sensitive thermo-nmmeter, hav-
ing a full-scale deflection of 25 milliam-
peres, made by ihe Bawson Company,
whihe the smaller oase 55 5 Weston meter.
reading up o 3 amperes

Far most work on recelving circuit
tezts, g meter reading to 200 millinmperes
is abor right. Our 23 AL A, meter is
nsed freqoently in special work where
the bsop attached] to the nding posts is
merely conpled to the eail in the eirenit

.

under test, 50 as not to introduce a high
resistance in the test citewil.  In this case
the meter is not used to measure o defi-
nite eorrent, big simply (o indicate reso-
ML,

When it is necessary to handle larger
currents, shunts can be obtained to con-
nectk across the meter, multiplying the
scale reading up to the particular factor
of the shunt emploved. Several types
have seli-contained shunis so that the
resubing ean be changed by torning a
santch,

The Weston thermo-galvanometer is
frequently used in R. F. measurements.
This ks generally referred toas a curremt-
synared meter for, when the current is
doubled, the number of degrees on the
scale is multiplied by 4, or to redoce the
current by one-hall, the circuit must be
miljusted wntil the seale reading 13 one-
foderth of the origingl valwe, nll scale
deflection is obtained with a current of
115 M. A,

A peries of tests are now being car-
ried on in the Darien kabarat to pro-
vicle more specific data than that given
in the Oetober 1924 issue.



RADIO hQUIl"‘Mh T
138 South Wabash Avenue, Chicago. 1

Specified Parts for
the Silver
4-Tube Knockout
Described in This
wetiiy Issue by M. B. Sleeper

The famoos Silver Fouwr-Tube "Knochour™ deseribed by Mr, Sleeper in this issue
ol “Radiac Englreertag” 4 the ulttmats in fowr-tube recelvers, 1o will accomplish
on & aeventy-foot loop what any super-bet will do on 4 loop, The construcrion s
sn mimple that & movice can bulld k. Approved by the "Who's Whe" of REadio,
simang which are the following aitherties: M. B, Sleeper al Ridie Englasering:
Lasrence Cockaday of Popular Radic; Arthur Lynch of Badlo Hroodeast; Frank
Pearoe of Radio Age, Radio World, Everybody's Radio, Radie, and othera. The
Parts shown below may be had complete for 544,40,

Silver-Marshall

i Bilwr 300 Lew Lew Crmslgsssrn Ma. Hi el B4 50 | On-ufl Bawiiah e
i 4® Hadded Difle=Tapaed Enghi [TTE I i Ry Whs Coasermer wiih Leak Cliem 13
il R L B Die Hhesion i bl iy Mks Condensy = s e
B irmuinisd Top Hirslies Sin i &4 PREE (§] i BTN Miga Ceminass . F, L]
i Carie (EDA Pwilk...... i i AL Varksieaieg 1.
| Caries B Jumi- ] 1 7 wpg Do o=am 1]
| Miww Lgw Loas Coupler u. |h Yauris | | 7w 2 R N IR Haksliip ParE, Dvesd, Disssd

| Bllesr Low Lmn Awisema [ab Wa, 08, .. | | [T T 1 e
i Mespimk Fuily Pasei Meaniieg fsskzat Fapk 1] Eai-Bw. Semwiirill. Sctwe Ml =8ilE, Baw

i Thardanss Friri Audis Tremfernes [N ] Ele 1,08

Bring your Super up-to- r‘.in.- with 210
arid 211 charied  and moiched 5-M

Teanslormers — acknowledged the
Camplete construction data for the finegt made, Each ape supplied with
famois Silver Bupef is now available, individaal curve. - Filter (211} is sup-
Incloded are & [ill-sies baschoard plizd with proper tuning condenser.
layout, pictorial dagram, assembly 210 5-M Transfarmer Eoch $8. 00
and testing details, and puict fo point 211 8- Transformer ... . Each 8.0
wiring instroctions, Price 5Hle 1018 3:-M Coupling Unit. . Kach 250

Let your dealer chaw you S-W products——or send For descriptive oiroulor

2fd



BEROWNING
DRAKE
FIVE

in Wedia Srgd

Dae wwif A sahieripibos or silonaiom
nrermp, $00HI, and a
ot il five Enbl-skim ins pointe £1,25,
fiir  1he Drowning-ifrake  HEeeelyern,
In=lmfing  pansl  pRcieTna, &t the
prmblnntinn  price of

$2ﬂ

BLUEPRINTS for

ONE-TUBE 5ETS
L CIRCUIT RECEXNERATIVE RE
CEIVER. the fnmous X- 1900 rype, sharply

junsd and wery sspmkjve. it Bl
metern. Type S-1HHEL § sheats The.

REIMARTE RECEIVER. mne of ks
iiipal  populay models sver describad in
Radia Enginessing. A splendid st far
all arviund breadcost woek. Type ;14.-'['.,;;5

4 shoell. . cccicisaarenanans

TG '[.'[Il.'l.'.'L!]T SET. a 2-contral regenem:
ri'l'ﬂ IHI"I'J' IH.'E'IFEILII:II.I]' anar -III]. N
sitive,  Patticularly sdaptad lor dndoos
antennme. | ype :':y-t'-:'l:llil. shoeta.  The.

IMPROVED RASLA REFLEX, wmusu
ally atmaotive in design a8 well =
the temults produced  This et is also
intetided Far & amall snbenns, I'ope
5900, ¥ sheeis. . - BRI o

HAYRES TUNER, koewn as the Une
Thosimand Mided For Fifteen Diollara™ met,
I aheeta, .., ... ... wraaa il

TWO-TUBE SETS

TUKRED RADID REFLEX, using Exed
couplers tuned by variahle condensera for
L E ST ETEN Y imp“ﬁ:ﬂlirﬂl T}'p: SIHE, 3
'hrnl',...,..,.---....,,,..- B

REW RASLA REFLEX.2, itha 1923
maodel described in the Februnry iwman mi
Hadio Engisnesnng. Has sn= step B F.
two afeps A B, and fixed arystal detestar,
Type 7100, 4 sheste. . ........ $51.00

BROWNING-DRAKE 199, the standard
BD dssign. hulh: far dry zell mperation
le dn equipped with lowr UNVDD ge o299
iypan, Ypa ]"-I]-I]ID 5 abecets, 1 1'35

RADIO

SET BUILDERS

FOUR-TLURE SETS
PURTABLE TUMED RE RECEIVESR,
sliibar im n]nllp__-rl ta the T (il 2800 men.
bur werd eatajiack anad built fore LIV
{ubies, T;rp- SAGD, ¥ shests, ... T8e.

BROEMIMNG DRAKE 200-A, using one
U wnd three Z001-A rubes, srrangsd

in operate on s B-vall sorege bunery,
Type 4600, 6 shests. . ... ... #1.50

HREOW S MO-BHARE  FIVE: " eguippéd
wiiti s R-siep resisiance Luu!d-::l amplifier:
Lises opg LN 199 wmil I'llir' 0lA T|'|.r|
gl of wll the B recsivem, T}lpl
7500, 5 shesbe. o oivvn s licives $1.25

FIVE-TURE S5SETS
BREMER TULLY MNAMELESS,  buil
willi .E-ll.rp l:gtll:ll[ii’n Tumed F.

umptiﬁ:rl. dt!ﬁlhrr. @i E-IIIF A F
-ru.p|l|-::l'. T:.lElt FA00, 5 shewis, $1.25

COTTON SUPER-HETERODYNE
COTTON S3UPER, peer of long distance
reeoivers, wnil r|-|.- l||:|1+|h|l.|: wi all -Iiabl'\-
ronaireebomn

whe wupeom m an unad ; :
Ir]rpn .I.Erﬂ 7 ll‘lnrlnln..,....-- £1.75

AMPLIFIERS
Z-5TEF AF AMPLIFIER, designed foe

unn iritk any EIype af receiving wel whers
additional urnpdification T thuirlﬂ.
Type 3000, 3 whewts, . ..o .00 7B

4. TUHE AMPLIFIER, with one stage ul
translarmer coupling and thres stages of
redlitance  coupling,  Gives  tremendous
wadismorted nmpilfcation. Type &200.

) e R e U e~ a

HAYNES AMPLIFIER, two stogeas AF.
Can be wssd with any et lilhﬂu‘ﬂl it ka
r||l||i|_-|1 nd 11-r|i|;:||-k.|].' far the Aynea
HENeE: & BHEEEE. oo m et s mam e s s T

DEPENDABLE DESIGNS for RADIO SETS

M. B. SLEEPER, Ine.

A-32 Yanderbill Avenue

Technical

Publisher
New York City



1
REAT M
VI TMETER

WU ILHN - ML)
FEEIEE

Your Batteries

e e
sef | -roarl e

atent g

et oo,
muliapHe

witel oo Ao, 55 il valbe e
Wy Like [HREasure ko Itereng thiis
miabrntiskerf b el set owners dor
testing dbeir i Eeries Wenle Teat-

ferics mmnee (07 of ol raalio eroulles.

Jewell Electric
1ha0 Walnut S,

OUR

AT ALCHLs

SEND FOR
ii-A RADIO A

al Instrument Co.
Chilcing

CICD BAKELITE
TALKE

Mo, 30 8ingle clirewlt apen, . 540
Mn, A1-Megle abrenit clused. .88
S, XX Double ¢irouil. e A0
Mo, ER A" Raitery Bwitch, Bo

The man who takes pride o whatn
behind the panel uses CICO Hakelite
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W owill aler wtnd wou prices an sur comgpisie
hipe of CICO  Bheowtary,  Porenclomebers and
Flign
CONSOLIDATED INSTRUMENT CO

OF AMERICA

11 East 42nd 5¢ Mew York, M. ¥.

B D — T

] Pistranlislii=il Enstrmmemt Cn; al  Arsersca,
Eas) dfad 325 Sew York, N

] Plenva Eaiil ins CIC  fmcks Mo

I T A ™

| M

Fuil ¥
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i WTIEREgS
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An unfailing power supply

for both circuits

Here pt lost 13 an 1.||.1.|:-u.|'.|.i.r'lg poweT Hlp'[:llr ko your radio

sizt. Balkits Pladle Power Unim furnish constang uni-

Form voltage to bath™ A and "B circuits and glve yourset

ElnIil;I: nl-:;:-l-;::.l '—;_-_:"'.':."- CFENLeT {j;jl.‘.i‘[,’.‘ POWET |:|.]'|-Ij d.l:“.'-,l:l'h':f.n. The Balkite BE!IE‘_H
Charges & vl A" mage  Chorger keeps your “A* storage battery charged. Balkite
F'I.n.'e:l-:.l':I:;-lﬁl} *B*replaces B barterics entirely and furnishes plate cur-
Wane af Rockies $20 pent from the lzhi socket, Both are hased aa the same prin-
ciple, are entirely nolseless, and are guarameed to give
satisfaction, Sold by leading radio dealers everywhere,

= B Radio
Pl e 82 kltc rUhits

grmipn from dghe sk
Price 2%% BALESTT BATTEEY CRAROIN = KL LEITE <§= FLATE r.;urui- KiFFLY

Munufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Hiinois

DON'T GUESS! MEASURE

Those Small, Elusive, High Frequency Currents

Rawson Thermal Meters will do
this with speed and accuracy

v ale

Eewson Mulvimeters, Micro-
ammeters. Fluxmeters, Hesiat-
ance Meters, Thermo Couples
im Vocium, ers,

RAWSON

ELECTRICAL INSTRUMENT
COMPANY

MNorfollk St., Cambridge, Mass.,




35 Types Audio Transformers

Brongan builids an Awdie Translormer
for any possible requicrement=—ii is for
this resson Dongon Tronsformers are
the cholee of 20 many of the Terwored-
leoking setl manaflaclirers. Moo maller
what the requirements Dongan builds
the  tromsformer hest  soited—un.
maounied {ealls and laminations) ; semi-
miaanled furndshed with bushings and
vlampsy mounted  tyvpes—boih shiclds
unil  otherwize.

{nsmn i — CTIH — RS All Dongan  Teansformers  ore  eons

Wk cruee fer stricled for the highest degeee of popes
et ok formance, FPerfeetly bhalaneed  irans

{ormers, Funrnn!rriug umiln r'||||:r fhii=
reception, Dongon Audic Transformers
already wre wsed as stamiland sguipoent
by 38 of the lealing Set Manufaciurers.

Voltmeters for Your Set Insure Performance

WVoat of the bhetter seéts being boaill noew
include Yoltmeters as standord  ogquipe
opent,  Mony manufacturees are choos
ling Dongan Voltmelers,  Bailt by oo
arganization skilled in the design and
manufacture of high grade clectrical
instruments for 15 vears Dongan High
Heslstonee Yoltmeters will Keep your
sl accurately checked all the time.

Type N
B— 1 wmlim, . §i3% e fimite rmp“ngﬂ over the eniire range

B— B wmlis LAk

I—0 vedin. . B0 of eeale keeps von inlornisl on tobe

3 Types wried B hattery volipge.

aelh Dot MANUFACTURERS QUOTED ON BEQGUEST

Jubibara: deot Dangan oloctras for vour calilog

DONGAN ELECTRIC MANUFACTURING €O,
2095 Franklln Steeel Deetroal, Mich.

Transformers of Merit for 15 vears

267
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SCIENTIFICALLY
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pourmae nses 8210

b darddated Durougy @ :

of £8d arcrater, T - oprTai
Abmivealy Whirhike] U profect i wt
frum Jighlnksy, oil m marsige o my
om BB i 0a ewmalr Tosir wot, alwashd
Tt “upsbrella® oiiedd e denl, mols:
| e Malelvs Smails|jse
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Ermprsl Thir maks repighy [T
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{ :ulml Cirenit Receiver
{ Canbivined Frown page 2415

l'll.'ll"‘l'r
Bl <o,

13, "ug the laroe diols on e con-
emser <hpfes at the front of the panel.
They shonkl be fastens] to the shafts
By vwsing of the set scrows, insuch a
puesition that the zero division on the
ilial cenneides with the indes mark om e
pamel when the rotor plides dre fuened
all the way clockwize to the stop mesi-
oo, Serew the vermer ksobs oo ghe
vondenser  vernier  shafts, holiding  the
shafts nf the back with pliers, if nece=
sary.  Check over all the winmg aghnst
both the pictore wiving diagrams and
the photographs and see that all connec-
toms are firme and well mwde

Thi= completes the wiring of

Asembly  lace the four loop ammz m
ol kg the metal 'l.'Il-I"-l.‘i--hII.Iilv:'ll cast
Laop img. andd  [asign  them with

fosvir 4 -1 nyal heel hlack screws, Make
sure that the slited emds o6f the sticks
are away feom the dasting aml the slits
reall o the swne sule of the loop,
Put wine of the hamcling paosts in the hole
of the ket ofo, geares the casting,
Kemiove the dmsulation for abogat 1 i,
Croam o ean] of the beop wive amil fasten

{thiz o the Banding post :|.|r|.'=|||_'.' e

tio.  Beeping the wive tant, wind i om
ihe boop frame, shpping i down into the
sbota. e careiul o keep the loop arms
at right angles o sachk othee,  When the
stots are Glel, threacl the free end of the
wirtg through the hele n the long arm.
ancl put the secom] binding post in place.
Mepsiire the amoamt of wire ACCUERETY
e conmect io this termimal, serape the
insulation away from the end, aml con-
gt ib securely to the binding post
Remmove the hase casting and fie the
imtall endd in the hole in the middle of
the Iarger lase piece on the npposite
sibe from the feet,  Floce the simolier
beyze picce in the karger one aml Fasten
it i place with the washer amd 1032
mchine serew.  Witl hese b [
at rght nneles o ench ofler, stand the
kg arm of the loogs in the base casting,
Wire iap the accessories with
witdl the rulilwr coversd wire fur-
Operating  pished.  Put a Mo, 703 Ever:
remly 2255 wolt Td battery in the box
and comnect the twa fends o . A 6-
volt, 1kpmpere hour Everexidy storage



Demand the Best

Your Trade Deserves It

NO PENCIL MARKS NO iNDIA INK

Used in the construction of our leaks

WE LSE THE

GENUINE IMPREGNATED

Resistance element, machined ferrules

LEAD-INS

With ihe Cepper Riveted Fohnatock
Type Clips

TRIDOT
LEAD-IN

Glass Grid Leaks

With fthe Fomous hllp.nrgm:lritd'
Rewistwnce Element

A PRt e

.4% 1 [

EMEin. LE & #
‘W’.‘. i
s LG LAS G
FTITITTT R

AT
e==s CLEAR GLASS ﬁﬂ‘%}

S Syl

>

Mo mare lanes yn-
Your Own Mame or let chips fo comtend
with—all clps are

Teade-Mark if Desired copper riveted

Write for Price List

TRIBOT

ELECTRIC CO., INC.
16 HUDSOMN ST., NEW YORK CITY
WHOLESALE ONLY

MOTE: Manufacturers, johhors—ws ars the pole monufactursrs of “IMPREG-
MATED” element grid leaks

il K]



Build or Rebuild

with AmerTrans

NE il ihe  FeascEis . W hy

Aver Urans are preficoea Lie
fine seta bo their sirong. even
pmpliieativn,  They pre made
to e wsaedd by the pair ns smsssth
h'rrrkm: fwin irnnslarmers,

.'t]ll.".l.' EI[.|||1 ||.||1|.lJi|:'| ERbre e
pastiee witly seoburalmess el wnis
formity,  They are high in
l'[l'J.IIIl!.'. '|II|'||hI|'|' HIriEl sl
JIII‘I N .II1-.'.1:I.'- IH' ||-|'|||'||||r|| iwia
fi I"|-'|iH'|' Pier eilEeidest Tia anhilias
.I-I11|||il-i-|'.|.li"||
AmerTean ls masle in pwn 13 jhire
pae  ajmslley—AFS, fatis 501 aml
AFT. ko 3%5:) *rive  shlser
piienle], ET0M b veer  deolerT
iy dlesm by 2w Paiy i
AMERICAN  TRANSFORMER
CARIPANY
Tl Emmel S, Newsrk, 5. 1.

g 1w, ke mpei rad

uie = this pew spiles Wi

limlied wumidser of Bl Frieted

copuen Gl Mr Hoyrs orpical libareiorg

noE an thil e mpwiere af Tl recs-

Epdiy,  Ligeeher weiil nine circule iketches,

wir will. he sent dres io ¥ou upos recelpt
ul ihix agnn g0d & ciete bor pesiage

NAME
ADDRESS

VL ogrreabiedsd  PFeFpil Pidajy _!l-:'fll

hindtery can b v=ed [or lighting the tuby

hlzmmend I Fis, cwatrhimaed with & i}ul'm-_,

| =harger, will 2y viery  ollient [TETar

teon, Lomeeet two Moo 772 Everenidy
trwnle B hatlemies in seres nnd $0 the

wwruss e - andd B oOAMP-- posty

Vodnd owalt Eversady © battery shoul|
e comnected aceoss the A— and C-
Bivachimge et Tl |l spoaker goe
liv Bdug :-C||| aboer - niid sl 5 Conmes

[ the nsude Toocflag peost of the loop i

the rrht hand biog bindme post 68 of
tho #et.  Connect the ootside: oo ten
mimal to 68 of the st  Push i th
flament switch, ot the Solion fube 3y
the adapter aod A1 it inin thie Fromst ledp
bl =ocket.  =es plctore wiring dingrag

1) [HT |!II:_'|.I;.II'.':

Ineert the four standard tobes, whick
gy e LWV, CINTAT:, or W%
i e repummg u-._"-,,-l-

e the rhenstal kose coomter cocks
wise o the seop. Tarn the potentinetes
li comter clockowise, Poll odst the
ittery ewiich knod L fubes shoull
' the rheos

ancl  the Sockiay

et the neEht hand condenser dial ta
Py Kotare the potimtiometer o
slowiy to the mipht antl o shpht hiss i
hent,  MNow cotate the left™ hand dsd
very salowly and of the snme time mtah
the right hnmd dial in a clockwise direg
s just about ot its ‘cecillating
point, wiich 15 dicsted by oo click
J LT Ik JL =TRTIT | |||"|r-;-_ '_|||' l,-\.||||I|'||' 1%
he controdied with the potentioinetier, [$
any toteriers nf st 15 18 gXpen
eicedd, A nereiss inoseleetivity may b
abtaingd by rotating fhe loog 1o diffes
citl lirections, anil biening the pinses
tiimeler kol clpckwise aid simulenns
vnely revilving the t hand eondenss
ifal mearer the oacillatty pomt. Ve
|-."'||l||;_; for stithms it 12 ahsaluten
ipcetsary o timm the loop bunimg oot
denser very slowly as the ot {5 =0 se
lective that ststion: will be passed B

|_|r""- T,

i
[EE
¥

L]

Pests mnde at the Davien Labormtons
stow thad the ease of operating this sd
it vl aiality, il Pidre itiake €
ame (f the tvpes of mthes that prole
wmal =t hiobdera enn ke safely ok
b fussy fomd of clients who-are, oftes

times, & hard to phease




BMS Fantail Jacks

The easiest soldering jacks made!

M. 5. JACKS have the exclusive cupped

* fantarl lugs, which make soldering easy.

The jacks are made of solid brass, while the
springs are of phasphor bronze.

A gwwtariared py
Brooklyn Metal Stamping Corp.,
718 Atlantic Awve., Brooklyn, N. Y.

who nlso moke B M. 5. TRI-COIL, (%2) TRI-
JACK, (poc), and TRI-PLUG (75¢)

e — | B
| Ei":—* styles, At all

.I_ fe——— 4

nE

f 'y !—-"-'-—
BLEI':-I__'—' e i Made in 8

good dealers.

A

204 DOUSLE CIRCUIT CLOSED

il

e
— — —— | The Mozt Efficient Inductance

Svstem For Tuned R, F.

Whatever
Your
Question

Bz &t the proncnclaton of witamin or |
marpuiselte or sovist, the spelling ol

n pazzling word—;tha mehknig ol awar-
bedad, novacainn, =ic, ithis "Suopreme
Anthority™

Tim mmjiis  olegipsd frem med . 1L F, vt
Iprwith@al Mg Aein Ol raisid, @)beiwlee b iyuills=L
+u wajalaib

Webster's New T
International Dictionary Tovges s spasie betmses. s W

Adirem =mparliE D

IVE 5 ilelewivie aisl whiwivs of il

contslms un Rccurals, Ensl anwewr, 4070600 Iq.l“I.I! 1o 1%u 220§ i miiimles

Lediah L1 H1M  jegos R R TR - v g g v g P e

Lanslamlly  tmprowed asal Bept  wpsbo-debe. _"I:.I'_'I:ﬂ'"', ‘.',:',.",':'..T.,.f'..','.-'..-.a'"'.'.-:ﬂ'r'r

Copyrigh 1984 Hegular end Indin Paper e Pall e ol emeTE.

Editinns, Wikt for sprciman papan, prices, 3

oty Craas Wird Pusale worksys alioulsd e HESLILTING [N,

eatipped with Eha Mew Inisspaitonal  Tur Farrrss. peadtinlly; Wb anoRRestieh of weR e

b el gk iR suilisyily by pactls edibhis Frequevces mad aeh e GSINLP 8 mAd pever thoaghl

owifbls wijily res privegls el o I;I ¥ Wi

- i 1 Slanzfarsarere| Jawdd lEdl WP PO OO 4

r':!:rmrl:",:‘::-l_!'rt Msps IF yoo | foss Rods Wi -:|u Bl mmmpleis smilsfsslen dad will b=

aremaed g the il eidwisahis fimn ekis jrefe-
grrw  drdeie pabii B Bsiller daalers sad  ebiess

G. & © MERRIAM COMPFANY, B e s it Cite JNLD0, Wi esl] S3EA

Springfield, Mas, U. 3, A, WEMNINGER RADIO - Gk
e, 177274 Wilsom Avs, Chicags




ilance
i

ALL-AMERICAN
cenfirmed in etriking manner by &
leading Mew York magazine, widely
nated for the steict |.'t1'.|=|:|r:|.|:|i|.1 wich
it exercises pver adverhiing claims
The publishers of this magazine
learmed, through direct replies from

leadership s

573 dealers, that ALL-AMER-
[CANS are by [ar the most popular
Transformers with their costamers,

Such leaderslnp i3 ihe best possble
proaf of continued satssfaction given to
peern af ALL-AMERICAMNS—and the
public confidence which this leadership
rxpiesics means copbhdenes, too. in any
psaernbled set im o owhich ALL-AMERI-
CAN Transformers are installed.

ALL-AMERICAMN advertiding and
ALL-AMERICAN precision manufactores
have combined therr influence 1o place
ALL-AMERICAN
decialwaly in ehe lead

Tranalormers  &a

ALL-AMERICAN RADIOD CORP.
E. M, Rawlanil, Prosidunt,
ZB8Z Coyme St

Clileagu

AMPLIFYING TRAMSFORMERS
Largest Selling Transformers in the World

GABINETS |

BALDWIN 4
CABINETS

are lhe produet of aupe-
rior crallamanahis

Send op veur inguiries and ipecifica-
tinnw, They will recéive prompl ab-

ienkiom,
Eoonbgm mamii |l mesd
i I. wiock smodels.
" Welte for Tiwi

BALDWIN|

Radio Electrical Mg, Ca.,

[ [T
WHA-ON1  Bevgsn Sk,

Bruouklpn, M. ¥.

deriieg ThAd

-

(Y gt the list hit «f -_||r|.-1,|].-\—r|1n-
kit “that makes DX wlmbinms Ccome
im amad rhg the hall—ase EASTERM
[eekle HBargls Cabls, rlrtip'nr\-lf by K. R

51:-‘|.~r. Ihey ars coduraed ||5,I Femd-
ing vAadio ediinee msd inpery &6 the
most gifisisnt low loes "L'|I|'|||||.! i exenk- |
EASTERN Mickls Boitle Crils fop ihe
{EEEERTE clrcuit S350,  for  ike
AUPERDYNE £8, |ar the THREE |

CIRCUIT $6, il TUNED & F., 32

:I'II.']I.
Ak yinsr dealer's or direct, poitpaid) H

EASTERN COIL" CORP.

33 Warran Sr, D, B E. Mew Vork




Jones

MULTEIPLUG

FHE sTARTAND SET CONNECTOR

An ese=ntinl o the radio g L cord and apcket to the slectric iron! Meat and
sEplE o i|-|||l|||rI It provides & plag-ins conngctiaon between set and batferies,
Goe guall on the Jones: Mult-Plug and ths aniesoao,
ground A and B batteries are instanily disconnected from the set. Chve pash

grounil and antenna.

re-cnnnecks and 1T CAN'T

HE PLUGGED IN WRONG, The =ight-loot

cable peremdis plucing batrecies In besement or other smsable place.

Used

PFANSTIEFL and APEX

MANLFACTUREED ARD CGLAHANTERD EY

Gld-18 South Canal Street

by lesding et manufaciurers, Including
HOWARD, WORKRITE, ZENITH, MLU-RAD

HOWARD B. JONES

CHICAGO

Balloon Tires for Your Tubes

Nelsabely adjnated
1t L le-Ba= | one
radin fube gleat Pl

ibmorf jary and

Tring
Sk

Chaislds rumiling rafir
hamdil actiwives amsazi

Wl ClasThi=Toss Szt
sria = rmhiher i

Magde i b alaad i
wfaridard bess and
W dasd far Iwkes
similar dn fewmkin.
ads to dke CI¥-00F

gllirass Fanrs :  l=miilinge—as

feritr 2

g (inde wid afept the Rexibillip
They sie adapiuble 1o eupry ok anid |l| L
drirmnrais Mikolile 'm weral ¥ 1
Wi life {'ininrs pomin o iohe forminals e peclect sl

CL

at lewe ol a H
n II.- i for the

frsimirgd, misfuemiza)  dial

v pirees]  CThie ewm

Jeterlisgd @ WRFF [

e hitaln 1hin Ralr

" ahpre Yheir g powl

Mare REMAITI Ve B pErL
S ki

(=D il
dneiie

BENJAMIN
E-RA-TONE SOCK

CLEARER RADIO TONE

£

Mivimind wiwd 48 gangd s Baksfile aball, wifs Mnding @aln Ged i ler saeken

Haktery Bwitsa mad Grid Emek

Pamil @lmalify radfle rewivieg s emireclioa

wiriy N g aldad' -
f: Aithsardkdng: -
.1.-._-.,,,:-..1 dew  hpad-
g wveeinfar Burd e
wal ralier e @ dnsavE

Baajnmis Bhwil Orairhs

ki lar dewiiitae  Pedler

Benjamin Electric Mfg. Company

BT W 1T Berest, MRiw Yaork

1T 1M 5 Saepaimen St. Chlosgn, 1,
8 Bryanl Mreel, Jaa Fienclescn




Get Distance
With Howard

“Low Loss’’ Parts

Cost 18
making of

Loas™ Parta

secondary  in  the
Moward “Liow

The first eonsideration is in
the building of the Liedt in
order to give you the satis-
faction and long life yon
liawe a ril.-,'hl v e uased, All
Howard parts are @0 goar-
antesd,

Rheostats,
Potentiomelers,
Fixed Condensers,
Binding Mosts,
Switech Levers,
Sockets,
P[l:gl. Pl

Those dealers whao specialize
in the better grade purts fer-
ture those marked Howard.

Write Tor eirculars

HOWARD RADIO COMPANY

451469 East Ohso Street, Chicago

NEW!

Resistance-Coupled
Ampl:iﬂi_r Kit !5““

for only,.

Flectrid ¥ stame Besistance

Coupkd Ampliier 1Kt Mo, |
Price £5.00

|'I Filé -r

L RIS CLO R

ELECTRAD

423 Brogdway
Bew York City

kg Sruraf

Here'n fhe mkier dhal conliloe he Bz e
mendda] br madly sassssl The s mein
rurw palds of Emder Il Helde b 8 nafiral
fug  wwl saw leasd na waewbyl orlendoal om
leizix] srilem m dellbs s o feiide 0
r\.— Jies oiiE heat

A dyreitiEng mado (repamee, | owes Poosd Tk

|I| Fajgsm, sweiE pwmln, spabes, Bjsa and eEn

i on e TR Tt lul'l Bilsln,  This ceisd
lenkags saE mek=s fhe et (essiallar 55 FEEr
B 5 grid leel,
Bt whili. Mater Nadis Soider.  Tes w0
tave nr mesl e oga over and wips ARy mr-
Him fiil  Lewvd mhal FElL Ewd emvalh o= W
= & gued fesilaioes
v faer E: Revisr Exdle fnider s &
sl gl diwply wddss & #@idcli pewr ol PEA
muipidy,  spally, ssfdly mad  saEkaiEEilalis
e, =i 5 Lhamly foan of H=ivg fees per

CHICAGO S0OLDER COMPANTY
AZT4 Wrightwood Ave,

Chicago—Ll. 8, A,




Preliminary

Skubch
for tha Mow
Labhomiory sl
LABUTATILY Fost Darisn, Conm.
EAD P i o maga e =
=T i

3 ANNOUNCED in the April issue of Radie Enginesring, n new

£25,000 laboratory, the finest non-commercial radio laboratory in
the country, is being designed for use in developing new ideas and
equipment to be shown in Radio Engineering Magazine,

Eweir mow subscripibon, memoval, of exlenslon G BADIO ENGINEERING, addresssd
s Clur rntary Fund will be entered in ihe wansl wwy. snd LChe magetios senl owt
guch monah, bug The iwo dellars will ba scl aside Tor ithe Labarsiory Fund, Theeeledr
11900 pew subscripiicss or exlensiune sfe fegaired 1o bolld ks Isbormioey.

Peshapa ks firsl guaslion 1o come bs your mind js—Suppess | pitch o snd help
gl awhecriptions 1o help boild Oar Laborsiorny. What will Cur Laboratlery do Por met”

Hege |s iha snewer—Cosemercinl sadio laboratoriss wobe the resulls wof wheir wark
avallable 1o vou ealy in the form ol expensive, complais meceiving sets, fellimg jJou s
Tintle @s ihey can oboul what is ipside of thess. Omar Laboratory will mals ks results
awaishla to you thrs FADND EXCINEERING in lha most complele snd interssling form,
telling wou all Lhe detnibs, givisg you sl ths deia

Take Lhe RE | reselving s=i, [#9 ssampls, s totally new type of outfl both ae io the
design of the tuning and seaplidying ckrcwile.  This will shiw yom what we lie#i
abla o do i new develnpmend wark even inder Whe handicap of 1ke ofd loboratory.

SFECIAL ADVANCE INFORMATION

Althe ibs compleie eopstruckion dala on dhe AE | seosiver will not be ready wntid
the Seplember fsewe of RADKE ENGINEERIMG, a specisl Busgring haa heen mads i g@Eving
\ha circuil and the consiamis, which wre will s#nd ie each subscrber, pew, exienainon, or
renowal. whaes subscripbtion @ addesseed] 10 COur Labomaiory Fund  Ta get your priml
jor 1he BL |, the ervidepe meast e addivssad o Owr Laboralofy Fund ar no print will
be Eenk.

LABORATORY SERVICE WITHOUT COST

It is imporsani kn mark yowr subscripbion “Owr Lobdestosy Fand,” bacamse fach ons
s madiked will be cheched #n our pecoods. Then ol dan Reve leeis nnd memstrerEis
made nt the Laksralary wilhiouf charge up 1o yphe uabes of ten dodlers. is showi e ihe
seheduls in the Deeenber, 1924, iseme, i sidigion, voo will b= mmlithed o whalsver special
mssimance ibc Laboralory can giic B,

We are meking you to help ua with ihe conatruchon af the sew Laborstory.
dedicated sxclusively to your own interests. in & way which gives you, withaut
capense, tha services of & commercial laboraiory.

Checks or meaey orders should ba made papable 1 M. B Blesper, Inc. and sist s
GUR LABORATORY FLND

M. B. SLEEPER, INC.

A-52 Vanderbilt Ave., Mew York City.
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Be Fair To
Your Radio Set
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FOR MORE
VOLUME

Actunl tests show that the volume on the Browning- g
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They Turn SMOOTHLY

hll).'ll'lll:.l s t‘l.l\.i:|1'||.I T T L|||_h| |_|||.\J||I.:I Pacenr Bhensrars 3 Potenrios
meters tutn senoothly and feely

The coniuct arm o soe rIJ__':ﬁ.' i ||..._- facoory, o thut Hve temson alw AR TEIMLIa i Samie,
More, also, the comvenbenn OFF and O d al.

Over 33 o g et minnaefis mirers use Pacent Rheostats and Potentinmerers in iheir ses
You ran have the same models and the same s lendrd resals.

e clterlng of complete Pacemt it
PACENT ELECTRIC COMPANY, Ine, 91 Seventh Ave, New York Ciry

Sepiuanide h L Paﬂent, et vl
W gali i e Mignnphsms RADIO ESSENTIALS Filtshinrek W frvrvee pes i n

Lanadian Lisrmssess B TL Wiile [Ladin Company, Flamil b Ot

fi L DONT IMDPROVISE — PACENTIZE ﬁ s

SCREW MACHINE
PRODUCTS
& SPRINGS
At i Jualer

§0e Wm. STEINEN & CO.

| 297 Washington St.
MNEWARK - - N. J.
TEL. MAREET 8077
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.M REGISTRY

] heoa e are Hived below sre peeparsd 1o handle all emergeioy work, take
q,: Iﬂ?lh:.ntn!g:..nj replace tubes. Their charge la $1.50 per huie no imcluding
ravalling time esxcepl to unusiial dinances
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A REGIETHY OF BRADIO INSTALLATION and MAINTEMANCE SERVICE MEN WHI
[HETALL MAINTAIN, and REPAIR RADMO EQUIFMENT

i o Bamh Maewall—n. GHIRARDI M Y. Mew Yark—APEXN RADIO CO,
S Powsyten. . Tuk MNor, 2724 123 Liberty St Tel Rector 3176
- i i ¥.. Mew York—HERBERT MULLER
0. C. Washisgion—~a. C. BURG W Y. New
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Mich., Darroit==H. . Ml EOD : o -
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Mich,, Detrait—WhL MILLIGAN N. ¥.. Naw Yark—]. ROEMISCH
545 Woodward Ave. Tel. Monbway 26919 B4l Lexington Ave. Tel Lex. 4420
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inr mﬂhifn:ﬁt:ﬂ‘::mmu Tg‘nﬁt {b-r : '...

Lol —] .-——ﬁ
s Cahiner
?_'"i,' i Uryminl Seis
e FRESHMAN
- Tanphilys Nilljusgnblie
all Crvstall  Defpoastar
lth Fa wwire ssadibiog [0 (he sppelies epol
] e o Iy
ECLIF it B e keols 5a poa weuld o odfisl

5 Fear baws ot puwael mosnl 5“
. fuyy, rampdele o Fredle 51.
=wan demr =« Crvalal
Ap gl kb’ mbrrnier wud prwkees pE

mad pan el e sgpplied el

fead Lor Bullsiin Ne, &7
HERRY FRANK JR, TNC
T4 Hudawsn 5t Naw York Ciy.

CHAE FAESHOAN O [ss
2 W, aHh R, MEs Y HE

e |
=



Fit for a King

Tiritnin's =reatest engtincers in designing

recrivitg. opuipment  for Tis: Aajpesty,
FisNG GEGRGE V., chose [Fesistnmnce
Cald Sanplilfeation, Mo oter wiiilrl

The DAVEN RESISTANCE
COUPLED SUPER AMPLIFIER
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WA set dnvens can pul fogelher

FKEH-I Hartford, Conn.: "Joat finished
it tonight. It's a wonder. Flaest we
ewer heard.  Congratulatans fer  yowr
wonierful enginecsing.”

Fram MNew Yaork E'l'..l "The writer
deEires pﬁumﬂr te inform you of his
suiraordimary succesR in  pleklng  up
Eurepean Brosdoaating dusing this week's
mtermational tests,”

This wanderful set assembled complete
would coat 3134, Im Kliset form L coats
il -:-nl:.r EB0 plus & caldnot—a saving
of about g colld mak= it {or [eun
Eit it wuul.-l:l ru:-t give results. Ew part
v in the Kitset, even the loap, Vel &
screwdriver and  pliers; the only tools
needed, are incloded, Mo antenna be eoect.

of the new

Model “S”
Acmeflex

Kitset

Mo soldering to do.  The panel is all drilled.
The only accessories to get are mhbes,
barterles, loud speaker lnr.? cabinet,

Complete printed directions and full
rlze wiring grams show you, step by
stap, fust how to pat the est together,
Anvone can do i Easy b0 june—ocnly
ope tuning dial.  If you do not want
ko assemble it yourself, there are amatewrs
and dealers glad to do it for youo and smll
EAVE [MAONEY. T OoU g:-:: the famiows Acme
Reflex (irade mark) set, now womderfully
improved by D-Caoil radber frequency tun-
ing omt and vacaim tuobe detectar,
Greater distance; greoter ulurlvi.'l:j':
better reception, Send i:-unlpm today for
apecial slccular giving Tull Information,

AIME APPARATUS GOMPANY, Depr, H4, Cambridge, Masa
Frearer Radiz and Trandormer Enginerrs and Manofzsiurers

A e .u:l‘-:l-aFt.hTu: {."HHI’A H¥,
. BPaga, B84, Cambridge, Mam.
send
mirkex Kiticl po:
coupon
fﬂdﬂ_}' L N,
Cliy s CHEAr Sl A e P 5

Bend eamplete infarmusios abeay ihe new Modsl g

PRI e i b e e bk ket e B

AC ME ~ for amplification
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SUMMER RECEPTION

Magically Improved by Installing

New KARAS Harmonik

Audio Frequency Amplifving Transformers

Why be content with anyvthing less  sciemtifienlly  deciened  trnnsformess

thive the miest peelect fitsical rect ¢ im the pudio end
Hion your rodio ser Bocnjpoble of Yooy will b wrrpirised and deliphied
HvingE with the imicked iniprovement, Al

Smmmuer conditions are gnfavors  toes—igh aml low—awill sonee oo
alle—"tiz trie.  But, (hey feel not  OF the speaker with o [oll, elear,
ieand in the way of voor thopoueh  etweal gualite, the ke of wlikel yom
enjovment of radio rwsic, if you will  dacdly espected  mdio o produce
rmbe one simjile cliangs m vonr e Yo andl Teel the prescace of the
CEIVEL, vital lormomics and dch overtones
whisch ocher ||.,|-|-"-|r||-|-~.-: haned  lovss
threntglh fniling too give full pmipbif-
cation tn the very low ond very high
adio frequencies

WL un all, voe have o thrill eoming
for vou whes yon bear the resulis of
the fiest lransformer huilt 104 really
seaentific i -i;;':r

secmre & panr of Barne Hormonik
Tennaformsess and put themn in place
o Ee | FEtEsloctiers: voll e fow
marng.  le takes Pt fow Mt s
0 ke #lee -':I.'.Il;flf'_ TRIL ||||: [RRINTIT
vl jay for Koras transforniers will
peove (e prentest  fvesinsenl  veml
ever made anordie appeirains

¥ I Hooyom mmnned pel Karas  Farnwaniks
Yool e i |_--u|-| el il enpTsie— Irem ner deader,. Bedd dfloeet £ 5 foir
hat the perlect perflomnence 1 s o pair, enckusing the price, S700 - ench

1 : i Youir iy will e cheerinlly sofasdml
=T 18§ EWIEET Y I g 0 1 - "
capabie of giving will veves e fully afice 30 daya, §F ot aee mot wnerd this

redlised  dntil  ovoan ot these new leased

K 4ras E ] ect I'j C G 0., Precision FElectrical Apparatug

Depe. §5-3%8, 4840 Nogth Rockwell Steeor, CHICAGO
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