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P R E S E N T S

FOR SERVEMEN

Ctct yov hec copy hom yovt

IRC Didrhulot or wrile dircct

Every well'posled Serviccmon will wonl hi, oen
perronol copy of thii hew IRC Service Cotolos.

Prcfu3ely illu3lroted wilh lsctul chori3, diogromi,

toble3 ond producl piclures, il contoinr ihe kind of

moleriol o busy mon lilca lo hov. righl ol hit

fingedlpr,

Ahohq the intereding feoture3 in thi3 cotolog you'll

find the .omplete rtory on lhe n.w inollcr rire BTS

{% wott) dnd BTA {l wott) reri'ior', o' well o' useful

dolo on the enlhe BT ond 8W resistor lines. Now in

RMA P.elc,red Number Ronse. 03 rtondord Dil-

trjbutoB no.k, rhere quolily r$hlo6 ore quoted

Alro included ore perlinent fo<15 on IRC'r "Ceniury

Line"  of  vo luho conl rok.  , .  100 (ontrob thot  wi t l

solve over 90fr of your problemr in thii cotesory,

8ul ih66 ore only the highlishh of lhj! helpful new

cotolog. You ll \tonl to tec ond reod n oll.

/v{oke surc lhot you 9ct your copy by nopping in ot
your neore3t IRC Daitribll,or or, if more convenienl,

drop o cord to Depl. RA

Inlemationol Resislonce Co.
401 I I ( |RTH EN|)AD STREET,  PI I ITA|)EI .PI I IA 8,  PA. i,stt l r l lNL t

tun

Itg l|ffs l0tl lrP6 0r Rtstsllttct ultls, u t||m st{tPts ron mit ffPucfit0xs lx^i tW oTrar rrrurrcruRlN [i TtiE rotro
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VERY radio M. who has had my
part h thc setting and op.€lina
ol sornd .quirment at ield-me€ts,
Ietball samcs and ofte. !trblic

evcnts rvh6e larsc crowds arc rrescnt has
been conlronted rv'ft that cver-pr€sent
p.oblem oi havins somconc rri! over th.

The writer has folloyed tne sound busi
n€ss for last 6lt(,en r.a* and pe.sonall:.
cncotrnt€..d these .xble difi.iltier H. co.-
ceived ih€ id.a ol .linrinating rhe @b1.
dlirelr Lr usnrs x small loN power lnns
nitter, r,owered by b.ttcries, and orried
by rhe announcc. This relays his voicc to
a sp..ial rec.iver ri.t !p, located near the
public address anlli6er.

Thc ortpnt fr.n lhe receiver is f€d into
ihe amDlilic d after ahDli6caiion de
liy.red by thc loud-socake.; so that all

A request rvas madc to lhe FCC al
Washinston lor pcrnGsion to cffy on
some cxpoihents in dris 6cld with a
tBnsmiltcr of slnable power, but drey in-
dediately tu.ncd rhlnbs down on thc rc,
qu.st, statins that no such serrice had €ver

RADIO STATION UT8XWI
A two y€ar corr.sriondence finally re.

5ulted in a hearinc rd the sflter nDEar€d
b. ro re  dem wr th  a  fu l l  d* ( r iD t ion ; f  thc
!.w scrvice he desired 10 estalJlish

About threc nonrhs larer a construction
Frmit was sEnted for a small transhilrer
10 op€rare on 310 ner'icycl€s wnh an o,t'

On ore occasion *tere th. announc.r
*ar coverirs an alhlctic .o.tc{ on a rec.
reation field. a clump of husfi.s stood b.'
trrrca hih i.d 16. r..civ.r i..1 th. raai.
savcs 1!ere alsorbed or reflecred to $rh
an €xlcnt di.t sati\fuiory oDeraiion nas
imro$ith. wlen the ante.na sis r|fred
in srch a Nar as to dirc.t d,e s€ves aFair(l
rfie recrslion blildins at an ansle, ihe re
frcctcd \urc\ rcx.hed 1ne .e.eiver an.l !,er
fect re$rlts \'.rc had f.on rh. l.rd sn.nk

On anoth.. occa"lon it n?( f.nnd rhal
lhe vayes when strikhs a concr.re \!xll ar
rn lnclc $.r. roll..ted hlt lrlren strilnrq
sqtarely ther nenei.at.d ihe rhree foor
drick vail and operated a lrllic addrc$
sv{eh inride rhe btrildi.c.

The kanshirt.r rvill delner ahort onc-
halt Ni( vhen rNo 958 acom rub.s arc
rscd Nnh l3i volis on the platcs \\'itll
hvo 955 irhcs lsinA 180 volts on rlares, xn
otrtptrt ol abort rhree-ourrter \'arr .ai !c

FREQUE'{CY STAAIUTY
This station, snall as it is. cones nnder

the regrlations ot th€ FCC ?nd must be
handlcd bv a lic.nsed comnercial Dhonc

Thc FCC require! \orc means of fr.
quercy conl.ol on all trinsmntere and lor
those workins on lrequencies alDve 300
negacycles lrobably lhe t st metfiod is rh.
,5c of hrn.d lines in both the rlate and

ll these are risidly constfl'ctcd and Nell
insulaled, ihe frequencr- will .enain con
stanl over lons Deriods of time. Th.ir 2n.
pearanc. and rclativc Dositions a.e €asilr
seen io lhe two photosarhs.

O.e rrecaution nust h€ taken i. mounr
ina the porcelain in$ ators to the ahninnm
chassis If these arc scresed d.sh righr,
lhc chances are ther will ceck and the
copper lubrs will noi be lrrld nsid enoush

Thc b.sr liy t6 lreveithis. is ro .ut
a pi.cc of felt thc stan€ of thc bas. ol the
insrlato. and DIac€ ir berwe€n rhe in$la,
tor and the aluminnm cha$h bcfore riFhr
ains the screws. Any variation in the er
celair dulcd by rehoenrure chans4 {ill
he tak€r up by thc falt pad and da;age ro
rhc insulalors avoided Thes€ Dredurio.
oust b. tak6, as fr€au@cy er bc %ri.d

Public Address
Reloy System

A compl€tely ponabl6 plcLup unit which cdn be Eoved rcptdly 6rd
{'ithour lhe accompcdmont ot kailirg {'ir€s is indoed o usetul device
in public od&$s ptckup ol outdoor €v€nts. The unit shown ar th6 t6fi-
tos€tler with its d€Biqnsr old the dutLo! ol dris cticle, !rlr. Comtgh-
i:s suc}l c pi&u!' cnd letrdllminins statton. ti LG conside!.bh more
outpul thrm ths pqct-typo !€ls used in cone€ntion hdlir, dld glvog

oxcelent results ovo! distccos ol ho!€ tlld three hun&ed Is€t. Such
lcmqe8 qre Usudlly nsc the plocticdl r!6dEuD tn public cddr.s! worl.

rut $hich sas rot to exceed one mn total
Aite. codst.u.lion F€s connlet.. a class

II experinental license rvas era ed "nd the
call leners W8XWI were assiened to the

The first trarsmilrer placed in tfiis servicc
rEs hilt in lrack fo.m and cafuied on the
bacl ol the arnouncer.

\Vhile the opcralion of this errlipn.nt
\rxs satisfxctory as lons as rhe .r.\'d re
maincd at a dinance frofr rhe .nnouncer.
vhen lhcr' .ro\vded around him the llllF
siL.ah wcre absorbed to such an exte.r
rlFt the loud{Deaker r.hloc $o{ld f.ll

To overcomc this di6crl!' the tnnsmil-
ler was honnkd on a lrllod .nd thc an.
tenna .hinged to a fork or end 6re r\'!c
which beinc directional. remitt€d ih.
heaming ol the sjmals to dre receiver.

Anothcr advantase saincd by ihis ar
Engemcnt was the lacr tfiar the antelna
Ms 'vell rhov€ th€ heads ol rlE Deonle and
the  ih i r r inq  o f  r t .  . ro$d . l id  io ia f i&r  the

Tfiis station wilh a \?ve lensrh of a
litile less ihan one metcr. ooeiatea on $,har
i \  l . roNn a !  T ine-o f  s ishr  tnnrmi .s io i  and
best re\rilrs rre ohEined whcn rhc parh b.-
lween the t.ansmitter and r€ceiv.r ir l..r

Thc ,tuestion usually asked is how far
will the sisnals carrr'? This cah br an-
rwered bv elins ihat in hinety-6v€ p€rcent
ot all oc€sions whcre this out6t i, used.
the distance cover€d is less than rhr..

Flg. r-T116 hrlihtt.' ur6 | .nd.,d tr.i.mittloiJin. cn.ult

rg{a BaDto.EtEqBoMc nEFERETCE A.lttfl'r!
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onv to casily at thc freqrcnc! !scd.'lhc chasis G lom.d lronr a one six
teenlh inch ahDiu)nr sheet by le.dins it
over ! rYoontn l,lo.k ft ,,n,res tNo
nrclrs high, i.ur r .'n: llrli nr.hcs Nid.
trnd rcn nrrh.\ l.n,s. li). cir.nn is nr.\u

' lh .  
l lak  r rL rs  i , c . i . J r  no . i  l [d

,lrarvn .olprr lLr[nr! sxte.nlh irch \raLL
trnd orlsid. dixricl.r, tlirre crslrli nrh.'fl,eI 

nrc srxccd lhfrc q(xfrcrs nrcl, lr
r l veen.en tos  and r r r  i l r r  $ .h ts  l . f ! .

T I r  ! la te  t ' ,n in r  .onn. rn r  ' .  t l i e  rn ' .1
r \ ro  r l x re  1J t ,c .  .n ' ,  o i  t lLc  l ,h r .s  n ren  to
onc oI rh. tLtur ,!xl rh or|r. n,ldiirrl !,
a nrxchnic scr.s. \'hi.L i\ tL..rJ.n llirougl,
rhe other lulc so thrt r|. (linxn.t h.t\r.er
J,en caD tc rari.d Lir ttrntr's TLc\. rrlal!!
rtu tllre! quxrrcrs lrch $ dnr'ct.r.

The tNo acorn sockcrs irc nolntcd rl
oie cnd oi dre cl,xssis and cr.h rhic tub.
n  conne. t .d  b r  n  s l )o r t  s tour  sLr .  to  r l r r
llatc sprnrg or .ach so.tet.

unir. Thc one \rilh a ionr r.,'rs rllg rluss
into the sid. oI the l,nbli. aail.cs atrrl'ner
10 drarv ,ilanrent ann platc (rrilcnt .nd ttre
odrer calle Nnh x lhone D[r! lteds tl,e sig-
nils nro tl,c amtliner hptt jxck. (Cal,l(
( .nnc . lnnrs  r rc  no t  s lonn id  lhc  s . lL

The dimr.sions oI rhis r(..iver 1)(k{11)
.rn 1,. 'otrghlJ jrds.d 1,r norjns tlic st.
.t tl,r !h.ne plls Thcrc n, I'orver{r, no
( . . \ ( ln ,s ,  and th .  c l l i c i c r . )  o l  n r f  R1{n . r
is nr no wi! rcdu.cd l,l it\ exlrc.rc conl

On thc  f ron t  r ,a r r l  a ' . . l t rn r r  r t r !  ln , , l , \ ,
r l i c  bar  knoL on  lc l t . .nn . l \  r l , c  r ln le
roltasc on rlre 955 dct.rlr rr(l tl,c l$ol,
d right is the hlner.

Thc jack xt bottom of lxnd i\ nt i,r!l
rhonc rcccplion \vhen ncrf$rt

Tnc  anr l i i c r  i s  s l ro r fn  in  F is  . l  In r r l
may bc . i lhc .  i r . f r  lhc  r . .e iv f '  . .  i  r i i . r ,

While a .xrh.n Di.r.r[.n. nr.r i)e ts.J
in some cl.ss.s .i s.fi.c. rvhcr. th.
cr.rvds a.e larg. d the roisc lerel hic|.
r sood .rrslal nricror,lr.ne Nill Jjiv. txr

Unfortrtrrxtcl! thc orrprt frnn a qood
.ry(il mikc is lo\L and it rnrst l,e blill tr,
bcI.r. it can Le led illo lhe Dodrl2to.

I:or thir rrrrosc, x 1wo nrLc sl,.ech am
t,lii.r n rcquir.d .fld x circrit dj.lmm i\
stoNn, dso x rnolosra|j, of ln. onc nsed
in thesc cxleriments.

A rolunc control cnrriles thc openror to
conbol Iecd back rvh.n oprratins.t lxriors
disr.nces fron) thc loud snealiers. -{s tne
cquiFrcnt is uscd almosl entirelr ouroi-
doore. d,is Droblem is not nearlr as scrious
as in D.n' P.]\ installations, lhough orc
nrrrt b. rxt.n ir c.rtai. sct urs.

Tlr. nll.rol|one {s.d nr thes. erlt.!
cnts is lljc Tum.r Dodcl 22\ \'irh tillins

lrcid. T|c tiltnrg hcad fcalrre Dales it per
i.ct lor inrerri.\vinc, .s l1r. fe.d cxn be
tLtrncd t,ack and both sidcs ol drc conv.r

Originxlly this Nas coisidered as nerelr
xr cxpc.inrental 'nodel xrd a l).sc lor frr
(h.r delelopxrenr, lirt fo. n.arlr a (ar n)e
(rile. L1s lrc.n iNrrnctins ii radio an.l
.,itl,.natics at thc l:iirh Comm.nd Sisnal
aorls Sd!o.]. ir Circirnati ard durins this

. t

1op-Sp...h .mplifi.ri bortom---.tr.nhiH.'.

F9. z-Re.eivinq un} ol rhs rsl.y .Fl.h.

lhc iir end of tlie trnics ire con.ecrcd br
1 ineaYJ- cotlre. lokr, pp.rtcd on a por

TLe rwo lriti lcads on tl,c ico.n sockcts
.  r !  n r ! . r  d  tv  ,  r r r  ,n  I  r l . ,  I  r '  ,nJed
r !  !  a . . i s  t l r ro l !1 ,  I  ? !  000 o l  u  r .s i$ , , r

3t rl,e orlonle end ol rlrc chissis s
\ ro - \sL .  i rs  on , ' l ' ro  r r . r . i ! f l  c r  L r , l

Tne crth.dc td,.\ are nornt(d undcr rt,e
.hassrs and are id.nricxl nr sizc xnd sna.
' r  s  ru  d  c  r l i r .  rubr \  t r ( r  t le  rx . !o !o .
! r  t r  -  ld r I i lL  \ l  c l ]  i \  n r .x  jn lh . \

'lhc 
cat|ode lr$ins condcns.r n .o.

structed Ihc same as the Dlatc ..nd.n\.r
but tlt diimrkr is onc and;nc h.lt indrs

r]et*ccn thc xcorn sockets is a shall con-
d . rser ,  u .enr l  i r '  I  n ins  t re  6  rn r .n j \  r t r ,

Thc  rNorondcn\pr .  \ . ' r rb te  t ' r . c ,ewi f :
i  rnd  ou t  thc  r l rn .J .d  r .d  cunr t r  FL t  r ;
on. llate. makt tuning up_rvhich is .t.nt

mrnner-asie.. A hair.in
lou ! ,  L , ,  n ,o lnRd in  l le  p t r re .u r t  i ; ,

to flrr anterna
_I I  a  (a rLon mic ro fhor "  i s  uscd ,  !n ,  . JLd

! t  l l , c  n rc ro t l ionr  rans l ! r r rc r  \econdr r \
s co',nec,ctl ro rhe srid ot rr€ tojcT rub;

: ru  rhe  o ther  .n r l  i s  s roundeL l  ro  L tD$ is .

TWO.TUBE RECEIVER

The rcceiyer pick u!, .c'xj!.d t.o.j ,ri
G \c j  i s  s lo$n in  r l t  !ho lo : r ,q ' t r .  rL !  i r ,
' \o  . rL lc .  f ia .  2  rs  rh .  s ! l rm; ! .  o t  r tLL .

L'31 of P.rk Urla in o.cilhror
. dd  M .du i , l o r

L {dhod.. rin, r! incL oD. (op!., rtrbin*

I-P].r.rin., { irch o.rJ .q,p.r ruhi!( tqr

ndr drLon. 3nd etak rins r. spac.d !a inrh

L-Clpe.r dk"i.

R-LR.C. 25,000 orri r rn, Eiibr

r0 in v! Fns, t06nson in

Li of Pdrtr Ur.d ii R.c.iv.. Pict"up
ANT ti ioch braTh .  hn .h  . : o  b .  v i n . d

RI-IR.C. 5 Dqohh t, q{r r6ki0r
c2, -comdt Dubiti"i

rid. rnd | !,{ rrci?s ron(
RIC,r5 !!h3 No. 20 DCC .d.dq rk". .rd.

*d.d in on. Iay.r ad ho'nd *iih ondi.n

crsPra3ud t nrd. PaD.r ond.ns"r
cs-sP!3N. .) nrd. Fp.r coDdd$r
R2-LR.C. ?500 ohm 1 ,rt r.si*o'
Rr-LR.C. r00,0o0 obn , q{ '.!nb'
RFI.R-C t m.&[n ,, *ar r6kro'
R5--.Er.c&rd 50,000 ohD vorun. onrhr

L of P r. U..d ii Sp..c[ Adpllli.r

cl, c?, cr, c4, c5, c6--sprl&

Rr-I-RC. 3 ft3ohn ,' *'r r*Llor
R2 Elre.d 200,000 otn rdhm. .drdl
n3, R3-I_R.C. r h.sorn Z w{r rdhror
It1, R7-LR,C. 100,000 orm 1,1 wn! r.lisb
R5, R6-I,R.C. 25,000 ohm lz arr r4isror

Fig. 3-Sp..cl .hpiili€r ur.r ligh.m! tub.r,

period has had no time 1o ilo .xp.rinental

Howeve., as the cqlirdent .F.ates very
well in its prcscnt slrtc .f dcr.lolment,
this deliiled dcs-illion oi sxne nay be

r.dio P. A" ry.t.D, lofi-Sp€.ch .mplili.li c.it.Fr!eqy.,;

1916 BADTO.ELECTBONIC REFENENCE ANNUA!
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ETECTRONIC GUITAR
The elechouic music anthusiast wtll filrd thir tnstrument well worth the
tim€ (!rd etlort lequiled io buitd it' Tlle stutdy unit requires less me-
ticulous qtteEtton to detcil in conalruclion qtd qdiustment thqn oth€r
types which uge smcller pq rB. Arr qmplitler i€ shown, bul crny hiEh-
lidelily cunplilier ehould worL well iI corelully built ond ddiusted.

I-ECTRONIC n8iol inslnlmerr
amDliiers for eleciric glitars larc
heen desoibcd by rbc dozm, nnsins
frod hish qlality doM ro "junk

box" supe.-dnDcr amDlincrs. Howcvtr they
@rely 6nish d,c job by sirirg comDlere in
sttuciions on hos to make tl,e snita., is
vcll as the imrlincr. Followins are a ftw
construclio.ll $'sscstions lounded on a
sad exDerience ol tcdiors expcrimems borh
with the ,npli6er and lh€ pick up device,
sibDli,ication of the lattcr beins tlt grat-

The Dain objecriye is. of .orrsc, ro tro-
duc. ar inslrument that really lmks nnd
p..forns lik€ a connercial article. The
.ompromis betNeen lorfability and Dower
otrrDut is alwavs a sticklc.. but when it3
boii€d do\w n;ill be lound tfiat an annli-
6er of rhe si,e shoM is quitc lorfible,
with no ecrifr.e ol tone o. r.wer be..!se
oI a snrall jn.kr chassis &d s!,{aker.

The suirar itself is nade of slid bnch
or sone olh$ hard w@d A soit $o.d can
be used and may be eisi€r lo {ork sitl hut
it h in@$iblc ro keeD thc dints olt ot ir.
A solt wmd also tends ro vinrate lvidr rh€
sr!inss, causins extraneous pick_u! of ob
i.ctionablc noise5. TIc boJl ic (hzned
;ousl,ly with a band saw and tl,en sandcd
!./\ etooth nsins a DoFer sdder cxc.pl
in ticht corne6, ol course. Il yotr do tot
have Do$€r tools don't let it bolfi.r yo{,
lor it is surFisins how litrle it costs to
have it dore. Th$e are tso oulDtrl Dl!s3
on tl)c cnd of the instrunenr. Thc €itra
one is for !s wirh an exrE foot vollm.

Tlie marlcB lor ll,e 'hain" trers ar. small 1
rhincsio'€s raken iron a dime storc br@h I
and *t it countfisunk holes of th€ Dron r l
siz. witb c€Dent. Th€ bridse shorld b. I

Thc finkh should be a hish srade var-
nish. two coats, rubbed down with rottcn_
roni. lf rou don i red 6r'rble ol lhe job
br ill mcans h!!e it done Uy a professioDrl.
a i  , t  i s  $e l l  w ! r t l i  t l i e  fo ' r r  do l l i r s  $ l r i ch
it cosls to cet d,e nirror likc 6nish. Tl,e
fret markinss are made €rclully ar risht
anclcs to tle cerLre line of rlE inslrument I
rhaexad mssulm€nts oi the frets ma}' be
coDicd fron an ordinali HaMiian slitar'

fuaskin{ or adhesi\e tan nlart{ l/16"
aDort on eirlcr sid€ ot thc frct ma!!ins
line rroduces a sm@rh, slEisht and well
defrnad line *hen filled vilh e auick dry-
in !  !h i rc  €nane l  o i  fa i r l t  t l ' i ck  cons is tency
Tli. mrrL.r( for rl,r "h2in" lr.tq ir. rmall

madc so d8t rhc tops of die stinss ar.
level, e3pecially rfi. third .r "A" slrins, in
o'der ro awid undesidblc rranina and
buzzing noi*s whil€ Dliying. The "nut"

at lhc oth.. extremitv shor'ld of cotrr b€
bolsht with this iDint in nind. Thc tail
oi.ci to shich rl,a srinR\ are anclDred it
;nadc of a sindard one <ur down. drille/
a.d bcnt to fit. Tne ftysiol conlou* ol
rh€ sxitrr may he alter.d ro ir Frsmal
r'{.r ar desired This has no .fi..t on lh.
tonc of thc inslrument. To codtl€tc thc
h'ila! a zioNr fast€ned €nv.s ca* mar'
trc rBd., noi forsdrinsa sidepftkct torrh.
@nnNting e!1., pluss, Dicks ud oth.t

THE EITCTRONIC PICK.T,P
Th. oick-uD devic. o. uit is rhc hean

of rh. i;srru;ent. lt is tne most inter€stins

A

and ncrlccted narl in consrruclional arricles
Iti ontrrion ia baed or the theory of mas_
nelic lincs of force inducina a ctrrret in a

\ - _ - - _ _ _ _ _ _ _ _ _ _ 7

;&l

l
Fla, l--Ih. u'lr l. lfi ,1... und$ t[. iniqr'

conductor nolins lhrough thc masnetic
6e lJ .  In  r l , i5  ase  th inss  are  r . ! c r rd r  rhc
onducror. wl'ich is in dLis case rhe coil,
r.mains stationary and the masnclic i€ld
m.v.s in accordance wilh thc disturbances
caurd by fte $€cl slrinss libraLing in lhi3
rraheric 6eld. The trenxrh of rhe smeF
aicJ silnal dcDend3 on

(a)  in ims i iy  o r  mas, , r r i c  f lux  o r  6c ld .
(b )  S ize  o I  wn€ in  co i l .
(c) Prcximity of the lil,raling body, i €

strinss, ro lhc h3sncric 6eld. lt should b.
menrioned I'erc rl'at masnerized (rin3s

Thc nick-uD unit Droler i5 construcred
Iron a iliscarilcd 5" P.Ii. speakcr harinc a
fa i r l v  mwcr lu l  maFet .  usus l l v  o l  rh .  new
"Alnic; 

$n and l,a'ins a U sl,ap€d field
exrcnsion, dd nor otu of th. pol shaN

Slbm in fis, I is a diagnm illustmtins
rb. rlari!. Dosilions of lhe pick-up nasnct.
{rin6 an.l coil. A mlished ne'al En.l n
u*d-ro covcr lhc oFning ii tl,e hact of
the Euitar throtrgh Fhich thc unit is in
stlllcd. lt is asily accessiblc wilhout re
movins dr€ slrings. fis, 2 shoivs tt. shap.
ot rhc sFakcr ma8ret and lhe relaliv€ po.
<nion df rh€ 6il The dotrcd lin€s 3how the
ponid of rh€ s!€kcr thn,. assmbly
which sldld b€ rmoved wirh a ha(ksw,
Ue of a MBrd of this shapc (cylindrical)
orcvid.! a Brticulir adra,rase in that c.n-
;tn(tid oi ,. coil is reducca Io 3,hplicity

(Ceint.d o" l.uaruihs |ro.)

Flo. r.-H.t . loqdrD..t.'
rri n.ei.r .^d .oil lo'n lor ,l

lll€ BlDto.EEqaoMc iEFEIENCE lXiq^t

T.r ir., ri.m h uiqulk rio..!oh..bn.'li. b.th huh.rc rrdb"L
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CONSTRUCTINC THE COIL

The coil is wolnd witlr rhe nnest wire
oltannblc, r*o. .l1 o. bener; rvire ol,taincd
lroD tlie old hnhfll "Ford stnrk coil"
rvorks quit. salisiacroriU in a Dinc]r The
nclual s'2. ol thr coil piu, of course, vart
nishrly silh lhe actual sDcakcr unir used
by i|e ildividual. ll is a sinple cyltrdri@l
oil uid nreasurrs npproxinatcly 2000 ohns.
It sli$ over t|e nrasDct 'trI" Fi& I and
rlkiol(l all, as conr ctcly as lossiblc, drc
sap brtlvccn rl,e nnsnet and Ilc 6eld .x,

Snrall angles are soldered to tfic rDI.
extensions E (fis. I) so nrar the whole
,rnit maJ.bc.seclrely bohed dorvn with rub,

In order to bring the nrasnetic 6eld as
nurc as rc$iLlc to lhe slriras- an ruxn'nrv
exr rn$on X (F i ( ,  I )  i s  m-JJe. l t  conqs l ' s
.l a rechnsuhr Diccc oi soft iron as hiphlr
no lLs l 'ed  3r  pos 'L lc ,  2 , . "  x  ! '  x  2 .  ih i '
is ccmenred in placc on rop ol the hlsner
proFr  ( in {  F is .  l )  a t  the  l [ in i  Y-Y.
lB  s rzc  mrJ  var )  n i8 l i l y  as  i t  musr
pro jec i  i l r ro !3 I l  r l ' e  loD o{  r l ' e  sur ra r
rar €noush to code as near as r4ssible to
tl'e strinss, wirl,out rouchins rhen. even
at thei rrcaresr ritration.

T l  u ,  r rs  rzL  or  I 'e i ! l , t  nnsr  ra ry  a ( -
.o rd ine  (u  t l ' e  I ' c i l l r t  o i  rh  l t r i , lo .  " ! .n' r l (  pu( ion  r , r * .d  "A  in  F 's :  I ,  w t "ch
E l l rc  o r i I in i l  !o iLe  co i l  ex tens ion .  ' s
sawed ofi, so lhat orly abolt ,1" oI it .€-
nrains. Thc tor is 6hd s6ooth,

A spccial Alnrco horse.sl,oe n,ap.d nras,
net wrrh sr'cc al err€rsions and lnall hish
resistance coils (ave no bcrrer resltts $an
the set-u! shovn and sas nud ho.e diffi,
cult to construct. Even an ordi@ry h6d-
phonc sirh no chanses madc excelt io
install a ser ol r,a..llel extcnsions ; rhc
lrle licccs workcd 6ne,

Fis- 3 is a 3cfi€matic of tl'e hooktrD used
ror voltrme and roD€ conrrol. Diff.rdr ton.
control cncuits may be lrd with eo@l
resuhs. Low rcsisrancc conrrols are esa.n-
tial to eliDinate noise.

on conpl.tion tfie unir shown was siv@
a (orn0drnlve r.sr ir) nlarins records ot

r l ' roua l '  d rc  nhuno inDUi
ind  nrx in^  rhe  su i , r r  r t t rodar i  on .  o i  i l r
o r l  e r  in ru rc .  T l ' i s  . l ( (k  o I  thc  rone aua l r rv
ds comnr(J ro I r oh dirTcrnr racor.li
Drovcd dt roie ro be idenrical.

\ lo ! i f s  rhe  rcs i ron  o(  r l ,€  p icku !  hod i ty

r ru r  ! , ck rns  ! r  t t ' e  sound inou ls€s  ar  d i f
rc rch t ,  to i r {s ,  a lo fg  rhc  s l r inss ,  p roduced

THE AMPLFTER AIID CASE

The anrFlifier is a stindard set-uD in-
cornorrrina rso hiEh s"in and onc ihon.
rnpur ,  r t .an  b t  n r i t le  s imDl . r  i !  d€s i rcd
o. nore conrlicared as retards tone cn-
cutrs, etc. lt may evcn be reduccd to on.
'npuL Io r  n  e  ins rnrnren t  Jnd  made o t  n ,nk
Dads. A pl'ar ineerter mr} b€ pretelr€d
In  r , , \  ra  I  lo \ . r  o i  l2  ro  1 .1  Naus t r
nltained in class ABI

Il is inDorrant to mdm rhc drir.r
transfomer as fai as rosiblc l.m thc
Do$€r traGlorier ro ehninare indu.ti!.
lrn r,ick!D. it will & nored that in d,c
Dicrurc lhey are hountcd rishr Drxr to
cadr orhcr. Tl,is resuhcd in i vi.i.rb
hun shich s.as clininated vc.y satisfa.to
rily by trrnira th€ translornrer fo. nini-
mum lun rickup. The InrL h\rras\ c.nden!
er! w€rc also fonnd necessarr m eiin,inatitrr
d re  lan  bn  . i  l i nn  rn . l  n . i {

Il *ill bc roted d,ar rl,e ronc and siin
conkols ar€ not nourted on th€ chasiibut
on lhe cabinet. This has $orkcd out v€rr
wcll and also is O.K ir.m an ehcrri@l
standloinr. (Some n!s!- --
cians Dr€fer the Yolunr. 1,
confol on lhc inslrnnrenl ,,
lor "sw€ll" .lte.t( -
Editor) Th. €bh ro
$ese coltrols is nor I
rl'icldcd, od wlF tried
rt nradc no dilr.rence and ,
so nay be omitled. I

Ti'e A.C. switch wr€s
and lone c@lrol wirc
were fu *Darat€ly trom
tlt otlrc. sid€ oi the
.liJssis. lr ir nost nnlo!!
art drar two spakers b€
used ro r€alize full power
rnd t,r.. lf you don t be'
liele it, at l6sr r.y n
and you'll find yous€ll
usins two. I onnot lress
t@ mldr lne 'mportancc
of mkins a lictoflal d1a-
snm, mcssy as it rMy b., oi {he.e every
condens€r and iesistor c@s in ord€r ra
obrai! a !eat, troublejre€ chassis. It's . lot
easier to chans. r dias.M lhe a 16

The case is hade of plrwood aid cov€red
with a sood sdd. leatherelte, black, plt on
wid, a ,aprr stalling macnine. The s!.ak-
ers are nrounted on a board ,r" small€r all
around thd OE insidc of the 6e so s
ro Drevent r*onant vibr.tion of thc wtol€

Exr.dmotins showed dqt tll. hahn.r
,n which rhe dificrenr dcprlE !nd brilliancc
of ronc arc ob,ained is due alnost solely
to rh. musi€l k.y in wlicl rhe s€lection

fr.d (rid h cp.rrror)

b.ri. Lng. lor . pqn.b|.,

j|r rnFoY.d qu.lt .oh.

t s i $ t . l ' o . | . n *hob l | l t ' '

is .endered. ProL{r use oi the lon€ conrol
ncrely senes lo nodify the clTect pro-
d!.ed- One kial is all that is required to
convince cvm the nost doubtful soul. Mosl
nusic fo. this instrufrent i3 w.itten in
sharp k.ys lor .asy Dlayins. When chans<l
to any ol lhc proper Rat keys the difierencc

All rhat is neccssry ro duDli@te prof4-
sional arlists is lo use the same key and

Tl,is rorc on th€ musical side is just *
tmDorlant as tle conslruction notes lor no
matter low Firsrakinsly and rv.ll the in
st.umcnt is made it cannot bc made ro p..-
Iorm as it sh.uld unles prop.rly used bl

13.,

w:'ru_v

cordro.flor or rh. qrfi.r b€r. r[L lhodd b. . nhpt. n!{!i I
Mri, ;rkhi; bhkr

rh. rdilh.ir_ ' ir.h or i6qn
t a!ir. r.. br., l. r ' f ih rhL .ndrnn
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A Mcrgnetic Rec
U s e s S u p e r s o n i c Method

Wire Recording
\tAGNtTIC wirc rccorde.. r"
rlectronic nraclinrc ior r.corl'na
voice a.d nrlsic on {i'c about tl).
s ize  o I  a  l r rn ian  l ,a i r ,  i s  one. l  1 l r .

Dost-war 
"$onders' t|at fros! rrr r.dio

rmatenr or reranman cnn luild lrou tl,c
slsre parts lay;.s around Lis slDp.

The pr inc 'p le  'L t ro lv t t l  in  \ t i r t  reLo 'dLrB

Valdenar l'oul*n, a Danish sci.nrist, and
since thcr has lJecn inprorcd and snnpli
fi.d. Wne recording hrs bc
sivelv used in Eurce than nr A'!e.,cl'j h. 

_n..hine 
on bc rrd lor ofiice dicta

rion, nalins oral notcs nr a laboratorr', rc
co.dirg pilot's $eather olarrvatioN, as
w.ll as hon. €nierhinment.

The Mpl i6er  uscd  nay  bc  any  ronrcn-
Iiodl .ircuit aoable oi 5 to l0 s rs our
Du Eilh a few;rodifiaiior* and the addi
don of a low lrcqucnct oscillator. Thc os
.illator may bc on i serarate chassG il te.
"$arJ .  The rc .o rJ  rc  I ' cad ,  \LhLch ' s  , l ! '
th. relrlducer, can hc lontrucL(d lror !l,l
audid lidslormer lanrinatrons 1v1,ic11 ,sl
bc 6lcd to lil tbc coil ticins used in 1|.
ht.d. Thc coil Gn tc loond nr old nrasneti.

6n bc cut out ol sol \.ol o, lxmi',at{(l
boards .  T l ,e  r i rc  r rn l (s  n ,o l ld  L !  o I  r l r
nngnet ic . ) i le r i r l  \ t rLL  is  r r r l l c rs  h l { ' r
lronr old radnr dirl a\:.mLli.s 'l'hcsc co.i
,onents nr} Lc nrlrntcd nr rDy nurrLcr ol
ways ro suit thc individual iiuilder.

Thc wnc uscd lor .ecordins nrust i,c a
sled sne wnh 5 to 9 re{hs ol onc pcr
cent carbon cont(rr. I Lnve ,rd t,iano rvi,c
.014 in.l' in ninn,.1.r and $nall.r TlL.
srnllc rl,e Ni.( lh. bctt.r thc qmln..

I mxdc rlrc anrdilicr Iirsl So n0r 'tr\f
or l'll d,scrss rl,r Luildins ol rlis .ia.hnx
rrece Ly liicce. /,, t|e tD11on oI nrr lunk
box I Iound rr old radio cl,assi\ rrlriclr
n ,ea l r rc \  10 l , r  la  l , r  j  inc lL .5 .  l . i r s t  I  l , r i l l
d re  ! .w . r  sur , l r l r  r l rn : | . .n \ idd , i i  a

- 1

l

t - l
. E  \

Th€ cohpsts ..r.up. Srrobd.ops k p€.hanent P.d ot the dpP'alu.

Thn nhcr consiils oI :L rcslnrnce Qr)icitr

Th. rcsistor is corncct.d Lcl\rccf tlif
sc.lrd stagc corplins..nd..s.r and 1lx'
dri!.r, 1hh consists of tso .1,000 ohm n
snto6 in scries shunl.d with an .006 con
dcnscr, with a 125 niuihcnry chote .on_
neci€d f.om nctscc. tfic 1.000 ol,nr rsn'
.rs to an,ra. T\!o .I $cr are inrile.l
in (.ri.s. 'lhcrc is a $vi1.h i,elrv€.n
d,is control .nd sror.(1. lt ic lolloNcd l,r
x sc.ond idcntical netN.rk. r\ sccond cour
lins condcnscr kolates th. lilter Jronr 1l'.
grid of tl,e nnloNnrJr tdr. This 6li.r is
rscd onlr vl'en r.cordinc. l|r Avirchcs
Ltnrs  o r ina l  "hcn  f lu rns  |  !  [ .  T ] rc  \ . i

\ r  ( r  r  l rn  t rg  rs
i o u r d  l t , J l , . r n d t r .  ! f  l l  r  L r n r f  i "
I r  t , .  n r  , l L  l t r s  l ,  n  n  f l r  i  -  l  r . l  i r
rill l. nc.rssarr 1,, {1 t|( .onlfol! f.,r
l . s .  rcs i !xn .c  n ,  rh  . i r . f i1 \ l r .n , . . . fanr ! .

T l t r .  . rn t t r , t  1 ,4  t l l  J , i l ,L i r . r  i s  Ic r l
r l r . , r i i r j ,  .L  0 ,1 :  nLn l  Lo t ( l { r ' . r .  (  I  l ,  xnd  i
n l . . ro r  r \ iL .h  \  r i . i ) . .n f . . t s  1o  a  t rc l {  t r t .
.d l  .d  d i t  o \ . i l l .L ro r  I  rD  rcco fd  a .  \ \ ' l i r f
I i l a l i r r {  ba . l (  t l , .  ! i r r : . r  i \ i r . l '  J r ro rn , l .
r l , c  os . r l l r to r  I i c l r  r l i  co l  xn , l  . , f l rec ls  t ln
ou l r r t  to  t l ,e  ro i r f  c , , i l  o f  11 , .  s r rnkr r
l .o r  . t c . . i l i ' , (  1 l , r  n ,a ! r ( t i .  r , i . l Ju r  i s  . .n
r r . t cd  a . r .$  1 l ! ,o lc i l l . (o r  p icL ' r r  co i l  to
c.omd. Thc naerclic rccord.r hcxd is coD
i..(cd br a sclcctor $v1t.li frorr r|c inprr
t) tl,c orltrrt ol 11rc xn,rliri.., dcl)odnrs or
I  l , c r l re r  Io r  n ,  e , . ro ,nn ,Ja  . r  r . t , rodnc i . j : .'f r coDpl.lr circnit rrrItr6 nr Fis l.

' l I c  
osc i lh lo r  . i r .u i r  i (  a  conv .n l iona l

l l x . t l ( r '  T l i c  osc i l l x {o r  .o i l  i s  s ru .d  on  a
lorn .l i.clrrs nr dix,r.t.r an(l 3.lJ n,cl,es
l,rn{. TlLe rirnnu) hxs 260 llrns .l No 3l
S.S.L. cl^ely $orrd. I tau)cd $. .oil al
'15 h,.ns ind d'cr at crcry nfth rrm up Lo
l0 1uns. TIie llatr surpl] is lcd inro o..
u i  i l . \  r . I \  T  l !  ' n , i  i l , , r  n r r  o .c r l luor
N o L l . d  i , L {  o  r '  i , , l  1 o  t }  ' l i r d  r . L F .  A t
th. tcnnnratiors ol rh. \'indi.gs I nsed
sonre 2 56 sftd*.s t.rnitrrls. I rDnlicd a
l]ood librml .oaring oi coil dorc. -\ftir dris
dried I $ound thc s.con.l coil I-2. or r.'o I
sccondary. 'Ihis 

is il,c coil uscd in rh.
audio cir.uit in .ccordina. TIis .oil .on
sists of 2i nrns $hich a.. :Ll\o l,r.Lrhi r.
1wo 2  56  scress  is  r rn , t i xh .  A ik idon
n,g this Nindins and allo$nrJr it to drv'j
Muid thc sccond kcondarr, LJ. stich la!
120 turns terminared in 1hc s
the r.evious rynrdings. T|js sccond second
r rJ  F  t l k  p ick  !p  (o  I  io r  rhc  c ra+ co i l
|  4 .  6o t  5erondaf l . s  .  .e  \ lund  \ id r  . l , l
No .32  erhe l  N i rc  ra l . .  f roD an o td
steake. 6cld coil. Thc o{illaror is ru..d
rvirh an .01 nica conde,scr and should oro-
duce a signal bcLween ?7 and J0 Kc. -ho
ad ion  o f  rh is  supetson ic  I r .qu .n(J  Jdded
ro rhe sig,Jl currcnt is ror r\ell undar{ood.

(C tinu.d an tole 32)
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Fronr vi., ol tpic.l C.il..l S].ri.i p.i.l,

F r !  2

Rorr ot parol. L.ri.u .r. .rpl.i".a i" +.,r.

REMOTE JUKE BOXES
Principles cnd Detdils oI Automcrtic Coin Phonographs

IIILE rhe lse ol rclcphorc
lines for disbibution of rusic
is not n€w, the lollowing articl.
is written to .lear !p sode of

rhc  mrsrer l  o I  rha t  tJ . t r  o i  "Juke n . (
w lere  \ou  are  as*ed fo r  the  nMe o f  your
qle.tion and do rot have lo lush a button.

In the 661 place, lhe building wnere th€
nrain equilnenr is lo@ted, is knoNn as thc
Cenral Ofice. Tbe plxce *here rhe "Juke
Box" is lo..red i. .allcd the Itcnore Sta-
tion ,^s lh. reader pr@ccds thc u6c of the
above trvo tcms will be uscd to desisralc

Th. sp€ech equirmcnt at the Ccntral
Oll;c€ consisls of: L Thc mctal rack abour
6vc ler hish, dividcd into two scctiols.
The €ntn€ rack is broM as the Board.
I3ch B@'d consists of ten conplete mils.
E ci lDit conrols a renotc sration localion.
Fis. I shows a fronr view of lhe Board On
toD of th. B@!d ir a *irc Fck, into {hrch
appro\ihatel' 1000 thonosraDh records can
b. ins.n.d Ar 1h. boriod oI 1n. Board an
b€ seen dother wire rack rhich holds
&othd 1000 rlonosranb recor&, This al.
lows tlre op.rator to hrve ary record she
nay hav. to usc at h€r 6nser tils on thc
instanr n is ast€d for.

Besinnirg at dr€ left in l-is. I are seen
r$o dials s€t on€ above thc othcr. Each
lial is .alil,rated lelt to risht troD ze,.
ro rwenty. Th.sc ar. th. diah wfiich lishr
ur ed show th. numb.r of roins ins€rred
ri rh. Renole Starion. A steppilg rel.y is
lscd to op..atc a pointci on this diil. Be-
r{een th. teo dials and on eitler side @n
b€ *cn th. @in countins r€lays that record
tn. nmb€r ol coirs ins.rtcd continuousl).
To lh. l€ft of €ach dial en be seen ,ush-
buttons which control a buzzer to notifr
th. oDerator that a coin has been ins€rtd
in (e th. stcpping rclay lails to optrat€.
To th. riaht is th€ ,lmd€nt masne! moni-
tor loud{!s!e. whicl is trsed & cnec& the
qality of t}e lrogrm and aho can be rsed
to he. what rh. D€ren at rh€ Renote Lo-
edor hls to say in as€ the operator's
h.adst fails, Dreclly undeoeath is a tog-

Fgr .  t .nd , t ,  igh i -F .o^ t .n r l  r ra r  v icwr .o l
th. r.m6l. rt.tioi- 506. tr.ci.l t.rk, d._
E ib.d in r[. r.n, .r. !..r ii tfi. ...r vi.Y
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slc swirch which tL'rns lh€ power on and ofi
for two conlilele units- To th. risht and
jun bclow dre honitor sp€.Ic. are tso
D$h-buttons, Tle rop rnsh-buth connccts
rhe monitor sreaker to the otriDut oi the
moniior Mdiier for the top tu.n-tablc and
thc bortom push lutton comccts it to ftc
'non'tor ellilicr Io. thc botton turn rablc.
When not in use a dummy 6ve ohn load is
cut in adoss each ampliier o!t!ut,

There are two plpnograph tlmtables sirl,
eacn secrion, each one being as@iat€d with
a Rdote Station. These tuhlables are
lowered by sturdy, vari2ble sleed notors
a.d are .quipled *ith an elecrric stor. The
olrntor n€rely puts thc rccord on lhe
lumtzbl. platter dd rnoves thc picknp arh
1o rhe right until a click is heard, ll! the
tid. sh. has rhe lickup on re r(ord the

rurnlable is u! to sp€cd. ThG. turntzbl.6
rcqrire very lirtle s€rvicing. They ar.
checked resularly oncc i weeL wirh a n@n
Imp dd a skoboscotic disc {or spe.d,'lhcJ 

liale no b.!sl,es and can De 'nade
t. oFrate on 220 rolrs A.C. by a chaDsc
in the strappins of the motor windinss.

At thc risht and in the hiddle of €ach
tumtable is a trirle-pole, dolble-thro{
$vitch. This s*it.h is lsed to oDerat a
talk-back slslen ro drc Itenole Stalion
alter it has sisnalled thc opcrator by Feant
ot $e neDpi.s relay or blzzer. When
pull.d for*a.d, it connccts a 8vo-st!s€
microrhore lre-iflDli6er into the circlit,
Thc amplili.r consists of a 6517 D€nrode,
6!ac1ty coullcd to a 6J5 lriode, with a
voh,me conrrol bchvcen the tso tLrbcs- T[€

(Canttlr.d ar tose 39)

. -. r ',.a ,."'.r.1L:.ra
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SIGNAL TRACER _ PIUS
This Instrument Is Also A Condenser Checker And Multitester

t rec .n t l J  Iodnd r , . ' -a r \  ro  Lu , td , I \
I  own s  rn i r  t rJc r r  \ \  i \  u j r i l l \  r ] l r
rff ,"Tff":il'; Jtliii,.:i' i:.l,I.J:
c . , r r r  on  rL t r ld  wr r t '  a  lun i  our  l t l i  r t ,
lr,,er $l'ich l@kcd r'r!nr,n{. Lru,,, rt!.
rcmann ru r  2 iZ5s  r r r ry  . r i c t ,  r t cc*c rs
nrusr  r r  ra rng  ar ! ' r ,  I

A \  i .wrnEd ' rv r r  L t ,Jn  I  !  , r  j l n .LL

rer  ber ra  t€s t .d .  l i  thc  rec .ner 's .u , l l ,
s.ction is OK rlre sisnal will alrear nr 11,r
reclirLr't ioud-sDcaker. If not, d1e Drob€
can be n.ved tron, nn! t(, rrh r; nr

THE R.F. TUNER

. l : :  o r . le r  ro  a rord  .o f r roF t |e  resr la r
i  F f , r 'a  lunrns  .onddr ! i r  \ r \  r rn r^e , i  a "  I
o old oscillator Dadder conddBer iisert

Tv. .lirliid i.n.u6.itfirh oi. por.r rupply .r. c.nbi..d h.r..

boitom is 4 nrchcs. lhG allowi lor a sul,
bak witl, dE lractr r.d(r it. Thc IroDr
pmel is mad. ot tsnrtr€d nrasonir€ 9 x l?

When llr kncr. is rscJ as an A.F
s€neralor, a tlnc{l coil lnd c,trklenser i\
connected to the grnl of the 6K7 lr" mcar.
ol a SPDT switch lftaied at lln bi.k .i
the tesr€r, and an a$ial is .onneden ro rl,c
aerial Din jack in dL iro .t rhe ..r.irfr.
Tne available A 1.. s,j.nrl .rn l4 arrrlirll
10  anr  aud io  n rbr  ( f id  o r  l la lL . l  r l , .

(l acrcs drc rd,nda.r' ol a r.sulj TIil-'
.oil. The paddcr ss adjuled ro x srb,n
l@l sialion and on.€ {r n.rn n.r,r l!
radjusled. Tnh assures a signat nt aLl
tihts in rh. A,F, onrput jack, tor tesls or

Tltc untuned 6J7 is $ir.d ns r Ljn!(l
,letector. This siv.s nnrcll nntrc Fni,r tliaf
df, diode tirorns mosl\ usd io. dcrcfl.r.
It ln)dtls tht si8nal verv \f.ll \virl,our

(Contnwd .t tdo. 44)

Pholo r-Ro.i vi.e ot th. trlc.r .id nulri
l.rrsr. ?-F oil v'!* o..r. iinrLh.hr. l-alorh.' r.r, vi.{ rho'ii. i..i coid.fior r.,!.
4-Und.rcr.sn l.vaf {oi. rul. ior {.d). s ..J Fcoirtu.rron 6r r.rr Drcdr.

I9{5 RADIO.ELECIIONIC REFENENCE ANNUAL
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l , n ! . r  i s  t l , .  t , , f r l \ f . i  , i i , r , ' l  l { : t r s

\ \ ' r j ( . , r  i ( ! (  r i t  \ i ( na l s
f r \ | i o ' I .  r t i r r  I  r r . . , \ . r \  n  i \  I  r c x  un

|$h l r d  s r s r ' ' 1 .  cL ' r j  i  $  l i l o c \ c l "  on

tlre rrc!'!cr I'rrri3 rdtrge
ln  onc  r r t an r c  l l e  $ r i t € r  $as  ca r l ed  ru

(liamose n casc rvhcrt the lr{ener co.l
, , rx l ; r r  ,1 r . r  n r , r ( l io  wa\  unrsx l , l r  I t  $ar
i,rD{l rri.r l,alI a do?en nix.d sisnals serc
l , (n ' !  n ' r t rJ  e \ . r '  r -n  l i l u r . l cs  t l r ro "Ah
. ' r  rh r  l ru r , l .a {  LLr , l .  I f , , r l  ca . ! i . r  in '

.h'di,rc ll c ltrrr ro\tr loctrl \1al'on! sat
rcco ,nDanred t ' r 'ha l f  I  dozPn in r . r te i rnR
r rna ls ,  L in .  6 l r t rs  r rd  $Jve l6p3 wcr '
tricd ro no aviil l)einR i lool' rnrenm rvpc
r..cive.. an ourdmr ant.nri .t.l arouid
\.,. tricd Th€ ovntr fell dral it musl bc
rlt fault ol the radio r*eiver. On. of e_
otfier nake $as ri.d and rl[ rei'lie {cte
fomd to b. just as bad

TRACKING DOWN THE TROIJBII

Amed with a ,lnable receiv€r (which
1le suficr€d irom l|. sanl€ interftrence)i
r l ' c  !n r€r  fo l losed r l ,e  s ,$ ( . l inc ,  in  f ronr
of rl,e housc ard lound rl'e ii'lcrf.r€DLc
nronlr4r whdr dncctlJ nnder thc wires
lh€  poser  I ' r c '  sc re  ro l los !d  lo  rh . i r

tcnnimLion in tl e ncxl l,l4k it a consiruc_
r'on conlanr r.ol 4r1cl A .$irrlr tbx ks
l . . i r . r t . ;  rhe  * r l l  o l  t rc  - lacL  Th€u i rn
rrrc fd ro lle swiich lDx drroush a Fr
ridl Diece of .onduil, F.od drc bonom ot
the s*itch box, anoth.r lhort piccc ol cos
(lDn reminated iD m outler box. l-his loRer
liee of conduit *as srorndcd, tIFn €x
aninins tI€ s$irch boi, lh. *ritrr slanrm€d
ns dmr stut. The interrerencc celsed- \Ioy
ins $e .onduir cused rh( nn.ricrence i!
reanrf,ar. foor el.ctical contad Lers*n

ao. rror rr,o' -*' * 'r.lci 't ' l l i9.id r|l.rr M.cl.!i 3rc t i.r '.v.k P Gtcdh dY 5' 6" F! r n r rd&lvlh "ird'

..STATION RIDING''
I l l i  i . r , r  "S tx rn t  r id ins  \ i \  n$ t
h.ard br rlt Nritd h Satr l'ran.rs..
n, 1q,10. lt {.s u\.d bI radio techni-

- .ians ol rl,c lhr (lit! b drscribt a
hm o l  nd io  In r r r i . r . iL .  t r rJ  l , i re i len i  'n
r  r r  a rea  Sr , fu r r  ln i r 'L r  i .  r l , t  L ' l t  ' i  i ' L
id fe r . "cc  i l , i r  t r l l .N '  rn  , , ' , \ r r ,  ' l  { r r . l
!! ride' thc clfrirr of a \*fllcd nstxl
When tr simal i5 runed in ofl a rrrl$ rt
..iv,r a.d itrlnr ridins i\ I)rcsenl, n\o or
nrore sisnals are heard al rhr sanl( t'tr.
\vh.n tl'c rr..iver ,\ de
i,rd. fu'th.r the (i6ircd
n.r rl,e did.si(d sisnals
arc l,tar(!. In dr. .ase
ol a broxd lunins or
ron selecrir. r.ceiver, in
i.ricrins sisnals a.e nsn
zllr hea.d b€rwcd sla
iio;s. Sration ridins af-
icct\ lignl! *ledive n'
dio receirers as w.ll as
rcccilers Pith poor *-
lcctivirY chrract€risti6,

I  o  f l  I  rhe  rec€ i ' c r  o f  r l  i \  ann ' \  I ' i  i r l
t.rferhce, nany sch.mes sere t'{€ri.
(-naqiis Ihe artenna, a brltet ground

lrils €tr ' 'f'r' rrj$
th.(. nrerl,ods o{ren rednce l .r .linrinrled
lh. inrcrfqence. In olhcr..*s, th€ @.c.
.f inr.rt€rencc l6d 1. b. nral€d and th.
.em.dy applied at thc sour.e.

Th. source of statior ridins is rsrallr
hard to leale unl.ss a rndio inlcllerencc
Idrinq devic. or a senrirne trJrtalle .2dir,
recire; is rrd- Tr'timl caus.s o{ starion
riding ?re poor elcctrical conracl b.rwe.D
rhet! ol m€ral on x n{al r@t, tEo !1pcs
rou .h 'ns  I t r t  no t  mr rn{  tood.  dPar f i l

ro rchrn t  '  f r lL  d rnrn  f r t {
po.r cleclri€l .ont.ct ar sr,llces .n gu
qi..\ ata.hed
chinn€r, or almost anr n1.ss of meia! nnl
ins o@r el€triol conhcr ro anodrer mass
o(  ;e t ' l  (F is  l )  

' r l , c  r r ,cnr  t l ' a t  has
lfrn iLI\an..d on tl,c "a'i' uf rl i( siirion
r id ins  narnN t l r i r  rcd '6ca i !  n  o l  n ronA
6dio sirnals talc! rlrrc ar rlre tDrnt ol
!@r clcdri.al .onrad. When rwo or nrorc
mdio sisnals ar€ r.ctified at drcsc lDiri..
rheir sum and difi.rdce fr.{rtrmcies arc
ddiarcd br th. metal obj.ds. Tne m.n'
ricnals that a.€ Dicked up and rdi6ed. 'hc

Amotrg the Eoat Eedous ploblems ldced by the

aelvicerncm (tte lhose 6i8ing ItoE ctoa&modu-
lation, (E effecl ptoduced entirely outsido the 8et

ii8€ll. A descliptioE of ihts type ol loterlelence

@d aomg oI thg ne(m3 ol cufrlrE it qre given'

r l  r  J  '  i "  .  . f  .ondu i t  ;nd  r l  '  -  $ i t \ lL  l r  t
, n , , . , n  n i l !  L  i r \ e d

' , ; i '  ( l i l j . 2 . )  T i s h r . n , n F  t l " , o n d " , r  r "
rl,e l,rx clcar€d lhe lroubl.

Anut l , r i  es€ . f  $ r rc  ( ! r 'on  f ld rns
' (eur r€ , i  s ,1h  a  l [pu l  r  I  rand I  rd ln  tu&-
r . .d \ r r  $hrc l ,  w , .  r 'o rn r r l l !  q " ' t .  s t re ( r tve
Th. receiver *a\ k)(nt.(l less than one
auan€r  o I  a  r r i l .  f run '  n  n \ .  k i low" r l
l i rddcar t  { i ' r i  T l ' i<  ( , r ion  d id  no t
c?u* nrirrte,.r... but a ten Lilo*an sla

ti.n filtecn nilcs away
n( le .v€rv  s icna l  thar
nrl,l k r;ned in on rh.
br'nd.asr bard. The wril-
(r tried .r.ry trick in thc
l iF  in . ln ,hns  i  check  o f
1|tr, honse *irins. On.
rcrliar condition of this
.rr. nas d,e lact that dr.
nrtfffcrence ccased ev..y
dav bdween the hours oi
r;n aid one P. If., i!-
r,arendy due Io l@d

.hantcs on n.arbv tupcr lines. Sinc. thc
radi; tr?s on. oi i rov ropular baod.
(he disrributor $as inxious to k€ep it eld.
so a lactory rnsineer vas dispatched to th.
\cme. H€ t@ fied .!.rv rrick he knc* in-
cfudine rhe renla.m€nt of rhe buill-in laor
trnknna Ritl an antcntra rnnsfod.r an,l
an oltdmr !€rtical .od anr.nM. Nothins
cmed ro .educe th. interfcrence, e th.
dale. who had sold rhe ndio .r<h:ra.d
it lor on€ of another mkc. This rfr.iv.r
work.d 6ne $ithoul a tace of strtid
riding. The 66t re.eiver uscd vari.bl.
.alqcitor tl'ni.( .nd rh. s.cond r6.iv.r
rsed oerneabilily lunins. Howev.r, thie
r,ror.s nodrins as in other locatio$ tc
ceiv..s with D.rnkal,ilitr" n'ning 3ull...d
I.om statim .idins jusr ns badly a3 rho$
rvilh caFcilor n'nins.

BY.PASSIIIG THE LINE

Still :norh€r 6*. This radio r.ccit.
{15 "nr oi .ood d*rrn wirh €rc.prio@llv
eood *leoi;tf. b,'i ir rm sufi.red ftm
ic*re raton ridinE. The srit.r f@d
,hi, ntrine r slDn sround l.ad ro thc
{roundcd siae ot 'h. A.C. l,n€ ar ft. dr_

(Cdnitwd on Pds. A)

ii

8 i

l n l l F - 1 - ;
F | "  t

'f.-i:#

lras taDlo€lEc't.Bortc llgrEErqE llft{glt
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F9, l-Mn.r !l!9. ol .inpl. rup.rh.r.rodyn. F9. ,-Finr .il..I on th. irlcline probl.m

t!6cd into $rrcrs; and no f
.rc rollins lhcir ow., nr sone Gses \rind
irg lheir .wn .oils. in olhe.s takins rhenl

T@ nany of thes€ amatNr ensinee.s
scr umxn ded rcs,ilE from thcir connlaerl

rions at one end of the dial onltl odrc(
rune cor r€cr l \  .n  rhe  h ish  f r .quLnL ie .
wh i re  s ta t io rs  a re  la r  l r6n  iheLr  . . rn , ,
rorkinss on lhe lorer onrs. Thc ofrositc
r roub l t  may be  fo  nd ,  u r  3 l l  s ta t io rA hav
b. faini and crowded totset|e. in onc snall
\.ction of thc diil. Tha connnrcro* aie

The r€ason lor their troutlcs is tlEt a
slperhelcrodlne indudes rwo dislincl cir
cuits tuned ro dificrcnt fre(lencies. Thes.
f r€quenc ies  m ' r r  b€  I  d .nn i re  d is r in .c  a lan
zt all noints on rhe dial Unle$ I scr ,s
.areiully construct€d and adjusted, rhh dk-
tanc. is nol mainraincd dre ser docs not
rack and sbch sraiions as are tuned in ar.
rl'e r€sult of accident, whcn d,e ort,its of
lhe iwo clrclits cross e^ch orhd .r
come close enolsh to p.mit receprior.

UD(ERS AND IUIXING

ln  i rs  s in l les r  lom,  r .uper  nads  our
qnh a rn.r rub€, qhich is reJttv rwo rubc,
in on. erlelope. Se. Fis L One section ot
rhis tub€ (Grhode, srid 4 and plarel acrs
Iik. d ordiEry R.F mpli6er. The coil
od ondcrser @nnected to ,l are tuncd to
lbc tr.qu6cy of the sialion received. The
oth.r *.tid (3ri& I dd 2) acts lik. a

r"+ g*e, H"
Ei* eff'

The dimculty is illurtrated nr I:is 2
Curve,A is nade \vith a 365 (.ra{nnurii
micromicrolar2d ririable condcnscr and r
230 ni.roh.nr] coil. Thc freqrcrc) is :5tr
Kc. {ith thc.ondcnscr at 365 mnrl and
1450 2t 50 mml. T|c oscillalor .ircril .i
th. sct rnsr bc so desisn€d thxt, al anl
giv€n s.ttins, th. oscillaror fr.q!.ncr is l:i
Kc. hisl,er t|an t|! .orrspondnir h,r,a'n
trequencr oi lhc I{.1:. .ircuil

A capacn) lndmtoce talil. d,oss Il,rt r.
tune 10 550 pl$ ,155 Kc. \ri11, a Ja5 nnni
condens€r requi.es a .oil oi i0 iiIL (\:irrr.
are approxinate, havina lie.n txk.n Nitl, a
table and n nid. rul,, ltrr rr. a..trrtt'
ftoush io. onr purnose\). \\'hrn rlle.,tr,
denser  i5  tu .ned do*n  k , :0  mmr,  d r .
rcsonanl irequencr ol rhis .oriinarnrn i\
2500 K.., not the 1905 \ve Nonld lile tii
have (See curre B. madc l\ l,tracrnrq
455 Kc. f.om rhc .nn€ of thc 70 nH-36!
mmf coml,ination. to s|o\r ho\f close il
comcs to tcrle.t rrx.kin! ) Onh one .r
rso stations dosc to 5:0 Kc corld bc ii
ceived wit6 such a conrljin.rion

Thc alta.k nrisfit tJe nrade lroD tl,r
oiher end-the hish{reque.cy one. To tLrrc
io  l J50  K. .  w i r l j  i0  r rn r f .  c : t rc i r r  r .q j j r ! . '
J l,l4 mH coil C!r\e C fladc rh. s.,xr. r.
curve B-sho*\ ho{ thxt *ould vork out.
Conslructors who rc.eiv.d o.lr' hilh lre
quency statio.s on drcir (di.s \flll scr
what caused rh.ir b.rblc\

HOW TO MAKE CIRCUITS TRACK

Thc trick is ro 6nd 3ome neals ol mak
ins  ihe  osc i l l : ro r  tuh ins  c "^e  l i c  e l i c r l J
455 Kc  abo le  L l 'a t  . l  d r€  R F  . " i l  . .n
dcnqcr conbhation. Exlerierce \rirl, \rrcr
he!.rodynes has already talrjrht us drar thG
:d, be acconDlisned bv n.ans or yni-
%r;able condmsers. Ai o inxry trimmcr
would bc ol litrle value to us. as dn bt
sen fron ctrne C. To hile lhe oscillator
track ar 1450 Kc. would ({ruir€ almo*
eracdy 50 mnf. lrihner @firir!. Should
we add lhar dpacit_v bv s(ewins down th.
t.inmer on the oscillator sefiio! of the
condsser sarg ( pFsing Ne had $,ch r
bia t.ibmer) cu e B q.ould nerelv be
Iow...d bv 50 nnf. risht .cro$ rhe ch.rr.
Tunins wolld be onr bv 50 nnl. at 550

Th.re is anoth.r adjustable condcnser
on most superh.terodynes-th. Dadd-
This h ir r,/i.r with the o!.illaror !2r;)$1.
Mdd3.r. Fig. J-a shows rh. ardn!.mor
Tt dcs not alMys lok so sinDl.. Tnc
!.dder on thc br@dcasr band ii us@llv
oad. uD of a 6i€d mica condoscr wirh ;
l.imn€r shuntina it, and s.hdarics som..
rihcs ltuk like Fis- 3 b. Th. ,6dde. h 1 :
lh .  dc i l la ro r  scd ioh  o f  rhe  s ins ,  2 ;  th t
lara. kjmmer a.ross rh. p.dder, 3 and rtr.
tnmnc. on th. sds. 4. The ci.clit is onh

(C6ti8.tl 6 foll@ins tos.)

t :

HOW TO TRACK
THE SUPERHET

UMEIIOUS abandlned sels are no,t
beins nodcnnzcd a.d rrlt into .c-
tion, oltcn ty "cannibalizins' 

Darrs
irom onrcr ndios; TI{F s a.e beine

F9. Hvlo.r rp.tr ur. p.dd.n, *lich h.y
b. ..pt.r.nt d in .r. ot th. ,rvl.r .bov.,

l0

triode, and is connccted in an oscillarory
circuit h'ned lo a frcquency usldh'hisher
bv a dcnnne ntnbcr of kilocvclcs than lhe
sialion bei.! reccired. Tne screen-grid and
Dbte cncuils are shared bt toth sections
of lhe tuhe. Conscau€ntlv t{o R.F. cur.ents
flov in the rlate cir.uit. One of th.* is
at tlt lrequcncy of rhe st2tion beins rc_
ceived, the othcr at dre lreqn€ncy oi the
''local" oscillalor. These two are trtly
nixcd in dr€ llate circlit. The nain result
ol t|I mixin; is il! anr,carance of a third
fr€qu€ncy, which is cqlal to rhc a.itfinetic2l
d;ficrence of d'e olher two, and changes in
st.enErh sth anv larialion ir either ol
ir--:11..i"n.1 iron, rlt o$illator sednr
is fairly constant llhl from srid 4 is mod
ulakd L,r" th€ l,rond.ast station, so the
difer.n.. ff.'ttotr (or bcat lr.qu€ncy)
is similarly modurated An I. r. tnwfar,'./
in the plare circrit is h'ned to the frcqucnc)'
of this nodulated simal. and rcjects or

lf tfie aifierence freqrency is 455 Kc (as
on n,any nroder s!!e4) and the l.F. lnns-
fomtd are trned to dial frequocy, it is
iDrlrcnr t|al rl,e os.illato. nust be tuned
to 155 Kc. ah.ve d,e frcqum.y of lhe sta-
tion 10 be rcceiycd (It could be 455 below,
at the co* of nakins hckins Droblms
wors.) To recenrc a statiof, ar 600 Kc.,
rhe os.illato. must b€ tuned to 1055 to
nroduce the corr.ct "bcat" frcquency for
rhe sharply-luned LF. tmnsfome.' lf the
R.F, s€clion is lu.cd to 650 Kc., very little
of the 600-Kc. sisnal will set lhrough to the
conlrol'srid ot the nixer and weak or no
receDrion will resllt. The R.F. nrst ke.D
in sl€D with th. oscillator. and 455 Ka
below.it, all across thc dial, for satistactory

WHERE THE TROUBLE LIES

Th€sc lvo circrits arc usually h'n.d by
on. "sss condoser," e it is nft.slary
that rh.v b. dqisn.d to "trck" clos.ly to-
geih.r. This is nor e,sv. ln a TRF Ft. all
(taBes are tuncd 16 rh. se frel]udcy al
rhe same tim€, and rhc onlr rrobl.m is ro
nake all coih the smc siz€ Th. iwd.ir-
dils ot ine suD.r oust b. tu.d to rwo
d,-t!/.nr {requenci.s. fd thc dificrcncc !c-
tw.en them nust rdain th. enc ov.r th.

r,'r. IiDIOEI ECIIO!|IC lElElEIirCE rtfta0]t!
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rhat  ot  t is  3-a Ni th a l r imn€r acro$
radder and anoth.r

HOW THE PADDER WORXS

l i  rNU.Urd( f *J '  x .c  cornecred in  sc rLe .
rher  jo in t  carknr  i s  sDa l le r  rh ln  d r l r  o l
r|e sm.ller onr 

'lhis 
cnpncity cannol b.

rrived at br sinpl€ addili.n. ttt h ex
Itrc$ed bI di. Iomrula:

ne. lc*'" "rr"r.a by u!. of a p.dd.r

l l l

a, (1, C reirltnnt
Wirl, tlLi\ fonula \{. .ar s.l.ct a

Irdd.r tl,at rvill frate thc lJl mH .oil and
165 nnrf. ..ndens.. rrx.k at rlre lorv fre
{lcncr ..d of lh. bxnd Ac.ording to the
.oil rihl.. 176 nnl. is n.cllcd Snblracli.s

l t 1
( -  :  )  s ives  I /350 arprox i

c, c, c,
r idc l r  r \  r r .  . . . i r r . .a l  i ) f  t l , c  r iddcr  . i? f
Irsins a liO mhf n1dd.r s. cct cnrv. D
(F iA .  4 )  A  is  .n r  . ' i c in l l  R .F .  kmi .s
.f.r. \,tre dnt 1lr. fidd.f rh.otr\ h,ninr
o i I  . r l r '  s l i s l r t l y  i t  r l i e  h i (h . f rearencr .nd
wh-"r. it k nnrl, l.r€c. tha. ihe t|nin(

Thi( iq a sr.ir i.rf..rrnert. A sct so
liiFd rr vorld \'.rk. tlr.rsh \iq.ils lorld
he r.ak in ihe 650 850 K. rei.n lt 'niqht
be mor. ofie.lir. to mil<e tlre .oil . lirtl.
smallt s. thai ilre nvo .ftre( N.rld co
i f . ld .  r . x . , l r .  n , id . l l . . f  r ln  l ,a r i  ' r l .

Fdd inq . . . . lens . r  cor ld  ther  nc  madc r
Iitil. biec.r t. b.inq ilre.,nr. tnqdher
at some Finl nerr 600 K. .n.l lhe fimmer
.orld no adj,rl..l i. nrnr! rh.m roscrher

nr ri.rir( tl e "1,. .f th. c.il, tlrc rxd-
def and t'in,mer. ir is posiblo r. |ir. irr.
f.cau.n.ies .f rle l]vo coils in .xa.rTr rlre
r is l ; r  rc l  L t i .h  r r  t l ' ree  no in t  n . r r  'he  t . f
n id r lh  1 rd  hnr t^ r r  . f  t le  h r rd  and to  { r r ,
verr li lc at anv intemediite mint. Fis 5
is hadc with a 130 nH coil and a 390 mml
traddinq ..n.lcns.i. Tl. rri.tins is almosl
ncrf..t fronr 6m 1. 900 Fr.m there tn.
tso dhrs .[e.d slowlr amrt The rrim-
ncr..i be idnFrcd xr 1,100 r. hrirq rtcnr

De.ank of the udder a cha.qe in thc
finne. caFcit nill not rhrorv the runins
out as hfl.h at low-treqren$' r'.inl( is it
$.orld in cnnrils with.rt a Fdd.r ft r.-
,trires anont q mml to brins rhe tw. ctrrues
t.sethe. ai 1400 K. Ar 8010, this e\lra
.apacilr makes a dilT..enc. of x lilile J.$
than I nnf. ind its irBncncc ra dlv dic
.m€ars is rhe c.ndens.r is turncd still

In a.n)ll n..cric.. sirh hvo adirsrnenrs
of lrihmer ind ladder. lhe llvo cnrves cn
br L.rrt close t.serler practic?llr f.on .n.
.nd of rh. di'l r. rh. .rh.r

THE PRACTICAL METHOD

Thc foreqoins ditrsior is of little t.lr'
ro lhe Ders.n nlr6 his i r.r Fhich fails to
tmck. erced as it a.lnainh hin \rith ih.
rasons for his dimcrlties. Forn'nat.lv. it
is .yen .asicr t. trih nn a qet 6f coils thrn
io rad about why rhey nced such trimmins.

AIr that is necessary is ra lre. Jtu,^ t.
tolibrokd tl"ihs dAl all ti,eitt brt tlt
one !o! dle iler.sl.d in ol lhe ,tonl.ht
Lacli circu't n $us adjuncd indelendcttlJ

Tle nrst step is ro bc nrrc ll,at the I Ij
is ..rrect. This re.r!ircs .lisnmenl Nith a
g lod  !L iJ l  s r rFr r ro '  _ l l i  IoL  la rc  fon . ,

do  lnc  roo . )  r  re  r ra l i l
{crcrator is nlso trs.Illl nr adju(u,s d,t
coils. but not alsol eh ncccssar-\', ir lon
can ide.rify a nrnlJer of stat'ons in dilier
ent pais oi rhe band All that is needed ;
a lariable coldenser oi capacjil altroxi
mnlina lhal oI one of thc sections ol ihc

I fuunt  r l ,e  new ! "ndcns . r  6 rmlv .n  \ "me
pan of tlt chasis, or il iirprnclical, makc
a sood connection from irs frame lo ihe
chassis and rlt it as close to lhe set as
.onrenient. Then 'noye rlE coil and ar
connedions lron the naior of $e R F. se.-
rion .l drc s.ns to the new "indcDendcnt
!2ri2ln€ " N.w rhe orillat.r and thc oscil
laror alone is lued bv tl!, .alibratcd dial

Set dre dial at 1400 .r thcreabouts an{l
.otate d,e inderendcnt condcrscr. lf rhe
.s.illator is trncd to a stxlion it Nill b.
rick.d ull at sonc rcsilion ol tle R.lj lLrn-
ing condcnscr. If not. nrovc tlrc dial a de
sree or lwo and lrr asain till onc is lLnred
in. Idenrify rlre sl1lion nnd check irs dial
narkinC. If onlr, slirl,tlr-' hish o. 1ow, d,c
oscillator coil mry be the risht \ize If so,
brins $e dial to $e cor.cct point Nilh tl,c
trihmer, then lfn lo a stxli.n near 600
Kc. and adjrn asain, as in ordi.arr set

ADTUSTING THE OSCILLATOR

If lhe oscillntor coil h roo l.r{c. shtiors
sill tlne in at mrch too hisf a $srr.
.n rhe diil-if roo shall, ar too loN a 6 rr.
Should the coil .llear too lxrse or snrall, ir
G a sood idea 10 sc.e$ llre t.lder do{n
prctty *cll. lue in a shrn,n I'cilLeen S00
and 1,000 K.., and .dd or trlL. orT turns
till thc dial rcads coffe.rh. Tr,en n,ne in a
nation neir 1.100 and adjlst dre trinDff
till rhe dial is corrcd, ancNard r,,nins in
a starion ncar 600 Kc and adiurina rh.

uadder till the dial is also .orrect on ir.
Tunc over lhe di:l asain, relrin af,d repad,
t $iblj idd,ns_or takinA otr al'dhtr ium

trrckLns rneck aaarn
'o ser rl,at rll narions con,e

To adrust the R.F. scction, move rh.
l.r{ls lrom rhe stato. oi lhe osollator s.c-
i ion  o t  lhc  sants  ro  d r  indepen, len t  con '
dens.r rnd r,ur ll'e li I l.ads bJck in th.ir

Fi9, 5-P.dd.' & Trihh.t n.tr r sa<l cwr

Dlace. you will s€e now wby thc ctr.vcs
io  no t  |E 'e  to  l i .  exac l l )  on  top  o f  €ach
.iher 'the R.F section rlner nlher Drdd_
ly. Turnins it a desree or so ofi maximum
sisnal makcs litde difretenc. in thc strneth.

Brinr in thc station near 1400 wirh thc
indeocidcnt condenser and nole wherhcr th.
ii.l.. circuit is nearly correct or nol. If
rcasonably close, adjlst to thc cxacl loitrl
$irh the trimner and mole up lo the shtion
near 600. II it is not lotrdcst at its proper
dial seuins, add or rake oII turns till it als
nrnes in at exactly tbe risht Dlac.. Corrcct-
ins the R.F, secriod is easy compared io
scttin!: tlt osc'llator lined u9.

Bad tnckins may occur beca8c of
vrons-siz€ Fddins condensers rirher than
.oils. lJ thc prdder is roo large, *arions vill
be crowdcd rnd disBhced toqrd thc hish-
i.equencr end of the dial, only th6e n.ar
d,ai end beins l,ued in lear rheir co..eci
dial narkings. If too small, the disrlac.-
mcnt is in tfie od'er .lirect'on, and stations
are spr€d inart A larger or smrller pad-
dinq cond€nser is the remedy, of cou13.

On.e the rasons for its a.tion are under-
slmd a rebuilt suDc. h not h.rd 1o adjust,
If yoo follow thc abovc mclhod yqu 6
even wind yorr own coils with a fai.

New ldeo  In  De tec to r  C i rcu i t s
bcins Dlaccd on thc control snd b vary its
xrerase bias. Tl,e 617 therefore now anpli.
li.5 at adio frequency. the outplt b.ins
across dre 20 henry choke.

Coils Ll and L2 are ordinary broadet
@ils oI th. iron-core type. Thc pri@ry
Ms removcd lrom 12.

Note that rhc 2.5 mh chokc p.cv.nb th.
pa$asc of RF., whilc th. lm t@I
condenser prevents passg. ol A.F. Th.
3econd tubc ads a3 A.F. ampli6.r .rd
Dowe. rcctifre.. I 6nd it adviebl. to dG r
lrilmer in the Dlatc tunins ciroit.

Bccuse of rle nultiDie action o( th.
fibt rub€, this sct is r;ally horl

H  !R!  i s_ : . .  re .e i \e r  thar  n r inss  in  a l l
renry  o r  \o rume

usine but trvo ilbcs. Constnrcted lron
.rsilr obtainable mrts, t have .eceiled con
sistendy stations within 100 nilcs by day
and stalions in Salt L.ke. Dcnrcr, Portland,
cic., by nisht, all with lnbclievablc yolumc,
and sharE tuning. I nse a 12 fl. i.door

The id€ for this set @s sussested ty a
Dattrr (U. S. 2.3,1{,545) on a new way
ol usinp a .entode rube. This showed a cn
cur  in ;h i ih  rhe  suppressor  o f  a r  o rd inar r
\a(u!m tube acled is r diode l-rprt.r. while
lhc tlbe 3till ackd as an R F. thDli6er- I
became int€resr€d in the circuit imnediately.
od brilr up fld tore doFn several exDe.i.
mcnral hodels brforc arrivinsat this "6nal'

Thc schmatic is simplc. The 6(t sias.
is unusul. The incoming R.F. si8inal con-
ins rhrough rhe 66t lrddomcr, Ll (l
ur.d d ir.' .ore trrslom€r with m-
tuned secondar!), is inpre$ed lpon |h
6J7G. The Mrlified sirn.l across the tuned
plate circlit, I?, is inD.essed rD.n tbe
suppr€ssor (throdsh a condens€.).

Thc suDoressor acts as a diodc and d.-
rent flow_s-thrcnsb thc 6xed and sriable
r€sisto6, th. volt,g. drcr across the latt.r

||at ltDldltEcrlomc nttEnErcE llflflttrt.
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Electronic Metronome
HIS clectronic ncrrononre rvill Lt
fornd rerr. handy lor au st!dc.6 oI
music, especially Dow shen it is al.
nrost ihDossiblc lo buy an ordinarr

nretron.he. Il trorks oo il,e princi!!. ol thc
.rulrivibrator, nr that ir distorts lhe walc
sh.De to Droducc a nnnritu{le oi larnorics

-\ nultiribrator is €ssenrisllr a t$o{tasc
rcsinnnc.-couDled audio amDlin.r Nilh the
second sl.se corDled b.ck ro Ih€ 6rst. Br
ra.r'ins dre sizc oI the courlinq conden,er:

Fig. l-Fuhd.m.rr.l cncuil ol th. d."ic..

dd srid rcsinors, oscillations $.yns rn
c snperson,. mna€ rD onf

o. so Ler minut€{n be lroduced Thn if

are amilabl€, one in th.
ianse recuned lor a metronone; the orh€'

itahle for a code practise os.illator.
Tlie rrinciDl. may bc ea5ily und€rslodl

lron Fis. l. On dre nettonomc €nse.
atrd,o ourput from the 6J7 is fed to dr.
6C5 arid. The 6C5 outoul is fed throtrgh a
0.5 nfd couDlif,s conden$ ba.k to rhe 617
srid throusb a condcnsc. ol cqual size

variable 3-ncsohn arid resistors ar.
proridcd Thc lr€qucncy dcp.nds on rhc
natuml dischars€ rare of drc ..sistor con.
denRr conbinarions, and if necesery an
be .al.llaled by the fomlla: l/(RsC+
ll'sc') cycles lEr 3econd. Rs. C, and R'!

r 2

r rd  C '  a re  l l r  b l@kins  condcr re t (  and
arid r€sistors of ll e 6rsr and sc(und rubcs

srid'tictlcr trDr ndio-rrcquency oscillxro.,
snh one exceplion, The lower €!d of tl'e
,trid coil rcrurns to sround rh.oush a liglr
rcshtanc€. When, a3 lan of tbe muhi-
fibrator, lhe 6J7 is conductins, it oscillarcs
at a br@d6n frcqoency, deiemined by L,
and CL. I'ulscs ol R.F. are thus rnt olt
at tlrc mnhiviliraror freq!@cy,

The coil L', L,. js an ordinary bro.dmst
arlen.a coil; rh. low-inp€dance a.rial
windins is L' thc srid'tickler windins. lI
dris tyrr€ or coil is unobrainable, r-'ou 6n
*ind !o!r 0\6, on a coil lom l% indrs
in diamelcr. Wind t0 to I10 turns ot No.
lS sire on r],is. The srid-ricller h com,
|osed ol firleen io r$enry n'ms of No 30
or 32 $ir€. This sholld irbclion latisfac
torily wirh the tso irnnmG condensers in
r,amllel, wl,ich sewe as r|e runins cond€n-
rr, C', lor rhe R.F. oscillator. No antcnnn
i. r(essarr, as there is srllcient ndiadon

The mulli-vibntor frequcncy ensc ir
oncn cr€ater than cai b€ obtained wnh a
'nltronone. Wirh d,e values shorvn in ti.
sch€natic (Fis. 2) it is Dossibl. ro obtii',
a beat as sloy as tw€nN oer minutc. R\
swirchins in the 0l conadsers. rh. con-

Dlace oI rh€ 617 rnd 6C5. A 6A2 would bc
Dnrlicula.lv suitalrlc, as lou can use drt
nlate and rhc No. .l srid as rhe ll.F. otcil'
iaror and thc N. I erid for rhe nn,lh
vibrator contol. A tnJe Z6 \vorks Rrl
nicely in conjnnclio! wirl, i 6n7.

OD.mtion ol llf hetronnne is snnrle.
Just tlm it on, tdne it on tour radio likl
i wireless lhono oscillxlor, adjust il to thc
desired hcit, and r'our rxdio vill cli.k ott
rhc rhltlrm Nhile ro! lrocccd {ith )orr
nusical practice, One D.ecirlion: Ile nrf
$at rou a.e not radiatin€ n,ch a srron!
sisnal rhat rou are oeatins nrtcrfercn..
The F.C.C. h.s enatlisl,cd a dennnc i,,lin!
on tfi.t maltcr. I/'rl. ,,sr, b/.l,ro/!r.h' r'
ntt.lftmtu eth otht rodio r...ltio,
Tl,i! is nhsolrte. Slolld a ncishbor in .r'
adjoinnrs apartmcnt s.v 30 lcct avav
hcar vou. mctronomc or code o..illal,i.
shile listenins to i lo.al na(ion. r.!r [x-
.l'ine is clcarl! illegll

A  snnDle  io i jn r l i  n r  L l f t , r , in i r , r  i r
ro{. tmnsmiltcr" is illcaal o. not n:

157.000 n

Top .nd uid.rchlsn 'i.-! oi rh. El..troiic Mdhonom.

ir.trufl,.] ( ric )
I:or cxan1rl.: il a dcvice is oreralins nr
550 Kc., the pernrissible ranse is 157,000/.
550 .r aDDro\idarelr'285 feer.

Th. m.rroron. n .diun.bb lor yid. lr.qu.r.t v.ri.tio^t

6C5 6J7 2525

lt40 RlDto.EtEqlloMc trfEnrNcE axlrulr
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ECONOMY 2O-WATTER

driv.r and !hasr ntrtr ier'
a  Da i r  o l  6 \6 ( ;s  i ' ,  chss
AlJ ,  and i  5V.1( ;  r r . r ,n f r
Altcnalrve rlbrs Jrt a
!a i r  o l  79s  to l loNed l , r  a
iJrir of 6!53 wirh an 8J\
ai re.riie.. !or tliose tlrLcs
rhe cfcult corrnrts as
sl'orvn nr d,e sclcral'! dr_
g.aD 'rced not Lc clErr
ed. I.o. lht orturl stast,

rF I'J,1. l;;i'l"ill,,, Y'..:'l'xTii.ll:
tr iEi;,S:ll'"# iillljiil $."ii[:

r . r | n f . no .  t o l ' s  ' 6 , 1  r n  duc .  i r dnds
e rc ,  ! nd  pa i l J  l o  ! r  I ' o$  n r c f  F ) se r
. ! u l  I  h '  ao ,  f r  " '  l ! r  \  r l l  r n  r nn t rhc r

lLc ruL.  Urr{ rp n:  ( )s(  i  .
r n rD l ' hc r  i o t  L ' o t l '  \ r \ {  l  r r r L fu l '  , i L  r ' r  L

' * e i l c  a . - , t . r c  l I  I '  l ,  t  , , l  n \  i  '

It m\ |,t \ronnded s'nr .lectronrc nnr_
ins is roi n:ed as tl'dr 's 1 tr'dle .ecl,or
ior eacl, n,!ut I l'is \v.uu nrlau, howeltr,
dre tlh.inr! .i ca.h 'olme c.ntrol righr
ar 1|r: ;,ltrir a quilr \!rf(l arrusement
otdy it eacli confol ,t quitr lr.c tron,
noise ard Qn Lr conrpler.l] sIitlded 

'l-1Le

\ fn t , '  rLa \  r ! r ' x l  r )  t ) 'nc | rc  t lLa t  thc  con '
\enti!nrl !i,al1rl mxer e,.ct,t nroslr rs
nrrl, l'rtttr. jli@ret'cnll} rhc nrovemenl

.ut lilre. is connccted acrors rltr oul1rtr
A variarion in caoaciry is us.(l r lltrce ol
a fix€d capacily and vanrblr r.sLstancr, as
$e lack  o f  a .cs is tan .c  a1 !es  a  s l , r r1 ,c r
dt-oll- Tbe 6lter is tlaced al rl'e ouLt,fl
for tu sant rcason, lhe r'sc nr nnlcdr".t
o I  ! l ' c  s E a k . r . i  r i ' e  l , i s l c t  i r , l u d r t r r
Droducr ru  a  s l rJ r ! , t r  lu r  o lT  l l  s luL l , l  L , t
n.nJ rl,I thi\ rvn( corrtrol s n.t \! nru.il
to conbol ronal t,alancc as ro lrrnrn nvit

lleaser rcrrodtdiu, tr a
;idd rr"si oi o-!r.l is
r.quired, nore ponts toul(L
br 6rlrd atd lulcr con_
dcns.rs n{l ttri rll r\tilcl,
] \ \  t l i e  \ r l ra tc  l , . l s ten
dcli oututr aionc an(l tl,t
.hass is  c .ns is rs  o l  d re  I ' i s l :
volla,re (100 volrs) togelLl
cr Nirlr tlc Deal ralue or
d,e ortput sisnal (about

J20 \o l ts ) ,  an \  ! ! "  l tnscr  ' !nn , .G. l  be_
r$ern tlt oL(Dui rno,lc rn,l , r$ 5 i\ lirl'lt
L .  l r r . "kdosn Greater  rc  i ,h iL i r l  i s  ob ia 'd
€d by conn€cting 600 voit cond0nse.s 'n
r . r ies  as  sho*n  so  l ln l  r l ' c rc  a re  a lsars
at l.as! two condctsers ,d clrcn't. g1lnlg
a minimun working lolrase ol 1200. an

'l'. l,rnrlle lhc 20 \farls oulr,ut strhorl
crce$ive rvcirhl n modcl TX ,\frlilnt'

caker lransioflner is nsed llrcrnalivc
tims irt aliilauc in thc ltoln fut{t nn(l
'i; n-,ht rf,..lc"" cnrl,uiiiJts .xn Il',J
t loz rn \  .1  su i t l l , l t  t ra ' r (1s .  

' j l , t  r r f 'n , .n )er
Ls  nrn  ld  .n  1 l ' .  . l i x$ ,5  n i  r l ,n t  r  ue  1 '
Do nigh yolt!*t Ld\tfdr llic .l,.iLlir l(^,1s,
wl,i.l' are rtr
(12 .5  o l ,n rs  in  t I i s . r { : )  

' l l l r r  a .c  t \ r .
12 .5  o In j  . r1 l r1 \  (co  r . t j ! ' r  L .  nLadc  t r t
UX e ,cL t ts  r l  the  br .k . l  t l i r  L l r r$ rs )
so  d ,e  our  11  l rn rs i ( , rn , t r  1s  \ . t r ( l  \e r l l )
a  6 .25 .hn  sccon( l i r ' .  . \  t . r r  . i  l . r r tn ra ls
on t l le  f ronr  o l  t l i e  .has iLs  qo  1 , ,  r r .
6 .2 i  oh t r rs  N ind ins  $  r l r r  l i , l r  . r I  l r
n,n ro a bmner aniDliii.r .r t., r l,a1r ol
public addrcss horns, shorl.i rl,e const.uctor

'l 
li. \tukts to.rrullt ridl rrc a .ln\nr

! i  l :  G l  . \  t j i ! ' a ,  , . ,  L  L ' ! rL  "  ( , r r l l .
u {  I ' n n l t r , !  1 1 . 2 0  { L r ' . , r ' i t , i r  l ,  i t - L l r '
, \ l re rna t ivc ly  a  s ins le  l ( . la  ( ; l?  I ' tnn^{
.an he c.rrecred t, drc ternrul\ ,', tlrc

(.Caftihs.d on to'J. t2)

Hiqh lidelity cad plenty oI output wilh c mini'
murn of tubeg qnd comporrents cre obtdiuoble
with thiE citcuit, which increcaea itB outPut by
using directcoupled ducl <mplilier tubes.

i rtrir oi 6l-6(i's-can bc ns.d iIr .lass Al]',

*iil, tl. lo.,l rctlu'cLl rru" 10,000 oLms

LU 9UL0  J r ( l  t l i e  l ' :A  r t \ L ' r u  ' n ! r c r s  o  ' u

{ \  ! | l r \ .  l ] ,  :  l L l ' r i uLL ,  J  i oU  uL t r r  r ' s6 r r r

" r  - i . \ r r t  r J t  ,  j  r r r  E  L (  ! u ' r  i  '  r i  nL

\ r f l c \  |  t L t r  l L r l ,  \ o lEE<  n ' l l  J  noN

Lv r r_  r l {  0N r , { i  u r  0L l r  l "  ! 5  > ro r ' r  u !

u i  l r l  t " , j l , l t  r ,  I LL ( \ c  8Lv !  l r p l r r v r  M t rL

,nB l r r l  l , . s i , [ .  l , e i " l  ' . ' )  o  ' r n r r r r  J '

* c r r i s  l " r , l  n , l " , l i r " c  ( d  l 0U ' ; , r } c . r n

l * i a  n ' r . , 1 - . .  i , i i \ i \  l t \ \  ' r ' r  r :  nsc

oi tlre ricrophone vollnt control sholld
lli(hlb chanse the yollnt ironr rl,€ pick-
ur xnd vice vere, brt in practice rbe
d)anse is negligibh, a.d is reduced srill
tLdrer in rlrn amDlihcr by d,. lone-co'n
pensatio! resislors connccted betvecn the
n,oving conract and srounded end of eacl,
voldnr conrrol. These re$stors rcducc t],e
l,ass rcslrnsc at lull o!tl,ul lo nrakc ul)
ior n)e .nr benrs relatilelr Dor. icnsihr.
to tIe Iorver lrcilucn.ics at hish volun,e
levels and lo prevcrt ovrrload ot rli.
\!erl{r. Il is ri.t cornnonl} rcalrzrd tlnt
rle l,oscr |andhrs calacit) ol a $ctrk.r
is (\trictcd ii tht low lre.lutncy resnn
A spcakcr  car iab l .  o f  l ,a rd ln , r . l0  Nar ts
at .100 clcles nral t. alL to |:rdl. otly
i \ftr1ts nt J0 cycles, providn,I ir has ihe
\aDe eliciencr al lhe lower ircqr.tcy.
Nodiina is no.e disrast.frl llEn the bans'
nrr .l a sDeater diaphrasfr on the low
lrtqr.ncy lcaks-scn.rally tl,c lr..r tht
srltrnsion and the loscr the resonanr
tucquencj". rh. nrore l1all. is nre diall)rasnr
c\crr\ion io l)c cxcc$ive.

THE TONE CONTROL

In .rd!r tliat Non recl,rl. nr,rr rut
..und too |xd and to €limnratr yn. ol
th. hfshncss iron ole.!,lNerirrra loolisls
who hrs  rhe  nr ic ro lhone, .  s inp lc  h is l ,

nr Bnrcr  ot r  ' t ) .
i L  r "  ' . r  r r t ' r l L

, t r | . r ( L  . Ls  l !  i r  d , \  , t r , ' r .  LL  $  J  r '  f  )A  o l

! , 1 1 .  l o L l  \ l r .  t l  r '  I '  L i r !  . n  u ! r - r '  i  i c

u i L  ,  . r r , , t  j r . i  i i  j , r t \  i r _ , \ L r  r o r

L l ,  s l , ' l t  i  r l l  r  r r L l  t l L  L !  r ' ' i '  d d r n \

,  , ,  . ' - . ' 1 ,  r  ' r ' r  L  on l J  r i  L  r d  r \

\ l i .  r . ' 1 " ! r n . l ,  , l t h l r r ! i i  l ' L r r  L l r L ' r '  " 1

L l u , L  l l L l  , \ 1 .  ,  1  r ,  t l  o D t ( t u r  r a r

I ' c r i o ( l s  o i  aLou r

PHASE INVERTER

1 l ,c  !has .  Nvc{c r  ! \e r  r l je  noa l r r
Nra l l , i ' e  s rnn ,  |  <  ! i \  I  g  . rd  JUt  _

i , l i l  nca- | , :h . r ,  t  c  n !  ' ' 1  ouon
hhe rcce ' \ ' r ' !  c l i s l  r l  l . - \  l rN"  r l r ;n  |  t r
r , r ,  In lcAr  | l c , l t ,  !  L
, t r n r a r \ . 1  I  e
i l . r .  " r  t l "  dn . . '  ( l i r {  \ r t to r r  !L  t l re
;.on(l osCT). 

'll,ir ledlEtk tjrlcs a. re
drd io r  n r  (Lno ih .n ,
nnd rho I rc.ltcrnu ni rlre unr[la!'c or
r l ' e  ! , ' , ! r  , t  r f  L , . \ '  I  I  R t l r '  M '  . /n  u r '
l , :hn . r  GrN5 i f  l ( ,  $J ) .  I ' rn  r&  qr r
.n l  n ( ! r ! ! .  i ! . , lL r i  I  !  r r t r  rL ' i r r  "L r  t  '
, t r ' *  r io rc  r '  " , , c  d r r  '  !n  i l  ' /  L l t r  ' rL ( '
sccon(ll\ lhc lrias res,sror oi tlic pliaic tr!
r r r r ,  r  r .  n '  r  l l  p s  t  |  . o  r l i t  r l r  | ' r : t
\ .h !n  (s . r l . inA r l  x  I  i ( l ' c r  k \Pr  J I
t l n  o l l t r ,  l ' . ' i , E r  u l  ' l !  r u d r ' r l r  s ' r r l
rcdrclion) drivcs lhe scconll \Lc.on lrr(re_
I  \  n . re , , \ t r 'E  r r \  ou t l 'L i

I t r t \ .d r  r le  lhono l '_u t  r l  t  aFd
, h e , t r , l  o f  i l ' e  f i E t  o c r 7  i  i  f t  ' \ t n a
.1n : . ' , !  n . l s . rk  s iv i r r  !  b r .5  h@r r ' l
a r i ro r in - t . t  8  d l  ? t  lm c \c l . '  and  l l
db at -i0 crcles to .ouDcnsite lor llre at-
rpn,,arl.n .f b.ss i,r tl'e ordrnarr laterrl
recoldin(. Tl€ n(rNorl hls an i'npcdancr
"t iin.;iimareh idr@ ol,ns at n,id tre-
quer'cjes, that I'eins rl,. loxd rtqnired lo'
r le  ! i ck { r r '  €nrn l .J .d .  S l ,o i i l , l  : r  oL , ln r i r '
r4s la l  p ick  np  hr  .  ) r lo l t ' l  t l ' f  t l c  l r rq
.ondcnr !  in  ' | t  n l \  r l  f r , ' . r  rL  \hor r r  I
ard each resista... in..erse.! in lalrtc 20
rin.d. For d .rdnraN na8n.ti. pick{rr
thc network @n lc lcfr as it is for a tro-
nounced ba$. or rhc latse condcnler cnn
bc bridsed b! a 3000 or,n rcsisror ior r
m.rc normal apDrdch to bass r.prodoction, Th. 6N6.utpui tt.q. i...|!.lly t . ..tc!a.d .i.g.i A !.ll-bdldi.iig ii". 6r iJ .frtloy.d.
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CAPACITE STER
This instrument will tesl d condetrser in position, wilh-

oui dieconnecting its leods, ccrd will olso show up in'

t€rmittent opens, A "musl" instrument lor rqdionen.

$E condeDser qualitJ teslrr d.
scrib€d in Gis fti.le n dF .ennr
ol considemble exrerinent and dc-

.- sisn and n has thc lollowins advan-
t.sesr (l) Checks the quality ol rhe co!
do3€r while conneckd in rhe circuit. (2)
Positiv. indi€tion wnh no chads or lis
uriDs. (3) Ease oi oDerarion lsina o.dinarY
rdt prods, no shi€lded \rires or arvkvard
tcrniml conn€ctions, (4) I)rolision 1o tsl
rcstst&ce or voltige across thc cond.nscr.
siDullaneously wnh th€ qualiry tcst. (5)
A lochins rilait which could bc uscd nr
es6 where the te5rer nad io r.nrtrin a.f.s.
a snspst€d condensr lor a p.riod ol trn,r
and would aive a rDs'rire indi€tion with-
olt the n€cessity of the on.raror conslantl\
eatching the indicaror. (6) Lou.cosr, .xsl
consl.uctio. and econonical o!.ralnn

CHOICE OF CIRCUiT

Thc cjrcuit decidcd upon .orsiiG .t a tr'
oscillalor, link con!led ro ^ tln..1 .i(ri:
both oD€ntin( at eishtecn l,fndr.d kit,l

dre srid oi a 6lii ltrnn,s ndi.ato. t',1)..
S ince  thc  l i . t  c i r . r i t  i s  ca . , rDs  'ndn)

ireqlen$ rr lo\e rorcniinl, anJ resishnce
or r.actance n, serie\ virl, ii Ni11 loNer tl,e
€ncrg! bansifr f..nr tle oscillxtor to d'c
tuncd circrn. TLe tr.quencr c|osrn,
1800 kiloclclos, rvill encornler . re-
actancc of arnroxinrat.lj l0.l,ns wl{!
aDDlic(l h s.n.s vilh a 0l did corldrscr.
riost condcnsors r5ed in r ios and asoc'
nlel ci!.uirs hav. ca!acitics arenr.. rlrxr
d r is .  I t  to l l . rs  r lRr  th . i .  r .ac tancc  $ i l l  t .
le$. Since r]rc vallrcs .I resistances rsc,l
n radu ar. ru&allv 200 olrnr\ or lrentrf.
'r a .0r nrrd condeflsd is rlac(d niross I
200 ohn, r.\lrt,,r nnd Ihis conlbnnrn resre,l
l \  L l , r ; , , . t r ,  , r t  , t r [ , i r r . , ' . r ' ]  r r . f \
r r | o  r c f f ! \ , , , 1 0 0  t ! r  l r r t .  i t  $  r l !
furd t|ar 9i lrr .ent frsca rhr.r!l' rl,c
t . rdus ! r  r ' t r1  .n l r  n rc  I { r  . .n r  r l , ,o ' ra l r
l r .  r . ! i :1or .  lLere i . r .  i {  t l .  . . . , l c r ( r
sl)oukl .!en cir.un rh..e Nill h r losr !l
!5 , r f r . .n t  o i  r l ) r  1 r ( .F t  r r r fsa . r  n ,  t l , c

1 l r .  re \ i \ t x f . r  i .  r l f \  L l

F r . i ,  . id  u id . r .h .s i i  v iews o I  r l .  c .p .c i .
i6 i r6 r ,  6 .d  fo '  dva .mi .  c fecL  on  co id . i ! . .

' s  { )  n u . l i  l r i !  L . r l L l n r l c m . l r r f c o i r l .
.o f {1 .nser  l rs r l l  d ra t  i r  nar  n r r  a l l  t t r r . r i
.al 1)urj!^es 1,. disrcln(lf(1. ,\',r nrtonrl

dcns.r ir\.li Nill rcar.r llLr (n..Jrr rnnsnr
h  d i rc . r  t , ro t ,o r t . r  r .  1 l t  l f r r r r r  . f  r r

T |c  l (n .k ins  par t  , , i  t l r  . i r .LL i r  i .  i '  f t , ]
l . \ q .  T h . , n s a t n r  f r r ,  ' r ( 1 1  n r  ( 1 . \ f  l l i f
6 l :5  tub . ' s  n , i . io { ,s  r l .o  x r , r ln ( l  ro  t ] l  s r i ,L
o f  n  6 l : - r  used as  r lLe  lo . l { i r s  h i l rc  l rs  r l x r .
is c.nn..red rljro"!l) r 1.r!1. slvirch jo o.(
.idc oi thc rron.hrr' ,,i a rlr... l() ort
rarnr. ardn trir\l(fi,(r. lrrc rrnnarl oi

, r  . .n , r . i J  n j  i l , .  r \  I
hn. coflnr.rnr} i.ross drf nrulxr Fne.r
rrarsform(r. TL. L.oun(l rcrLtrn oi r|. se(
ondnrr socs llrrousl, x 500,000 olrfi r.\isior

It hkcs ar)rr.\hirtelr risltr \olts flcar
r ,ve  | r rs  10 . . rn r , l . t ( l \  fn^ r  1 l ,c  s r radoN. r
thc 6115 lrnsic crc hnr xn,l rlrir srn!. voll
as .  i \  aD l icd  ro  t l ' e  s rn l  o l  r l i c  6 l : :  l \ r '
ro  d ,e  t r ' l , c ' s  h ish  rn r ' i x l  . .n ,h f ta " . .  i t  i s
h iased ro  p lx lc  .nnr l  c r r , r r  H . rv .v . r ,  i i
rh.re is an-r' f^ilrre oI thc crosr transltr
I t rk  c i rcn i r  cars .d  l , \  r t r .  . .nn( f r . r  , ) . ( l . r
tcsl olenins or rhe cir.,'il l'ri'rs orcn.d in
. n J  $ r  t  ( r !  i .  n .  |  ' L , r  L r ,  r r d i o  I r . -
, t n c n , .  |  \ , , 1 :  r l L r o , ' ! l '  r l n  i , , , , r t .  i t ,  r -
sult is rvirlr n! radlo ir.! .rcr ro ari.lilr
ud rccriiy i. rl,c tltrr.d c;c;n. rh !.ii
bias Ialls to z.ro Dotenlirl on bor| thc trdi.
!d io r  rnd  l . , l i ns  t i iLc  ! r i , l \ ,  |  ,  r rJd t . r
r i ,he \  s l r , los  o t rn !  \ idL  r ,n l  t l ' e  lockrna
h, lL .  j ,a is .s  t r l  c  c r f l rn r  t |e  nccar iv0 . . 'n
,  1 ' t . l  \  '  ' h  r s  f , D n l n i l  r r  i h c  s r \ l  r , r  i l .

6F ;  rcnrod .e  ,e . t  o r '  . i ,  t r in (  , r  r ;m am! , t '
r l r n a  r u  i , , ( r ( r . \ r l
i . r  l i n l .  j f t  , t  s lou l , l  l ,  . t .a i i  ' $ ' "
Tnereiorc lne irdiokr f,bes shrdo$: rt
rrajDs lockcd .!en uDhl ll,e svilch in rf.
rlate c'rcurr ol the 6F5 rlbe is oDcn€d, al-
lowing thc other cirens r. op€iarc n..-

CONSTRUCTINO THE CHECKER

,\ clias\is niic b) ts.ly. in.lL.s rvas !s.d'\ pan.l hlelve br ejslit inche. is 'nou.tea
on one side rvith rhe indicalor dr locatcd
,r lhe !t!'er ccnt.r, rhe gain ..ntrot and

(cultilnad tn t\tu. ]1)

I

.T
:l'ro

crcl.s. The linl< circuii is hrok€n on on.
sid. sd brouaht out 10 rin rip jacks. The
tulcd circdt is connedcd to a 6117 p..t.dc
secti@. Th. output of dre lenlode sectjon
is ..ctiicd in the diode section an.l th.
n.sativ. potential d€veloped is ^rplied to

op€d intcrnallr in d,e condenrr (conhct
r€sistance as il is gene'aily called) lh.
energy translerence lors sill be govefted
br the voltage drop aoo$ ll'is reshr.nce.
li can r..dilr'be see. tl'ar rhe resist.nce or
.eactance connc.ted across ihe cond€nser
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Mcrtching LoudsPecrkers
How to Attoch Unlike Speokers to One Outpui Trcrnslormer

Hl  i . . l ,n rq 'F  . i  sFx lc  m: rL I rn ;
- s.lL unde6tmd bv cverj ndru'

man up ro a ceiait t inr' When
t*o sD€Les ol lnequal imD.datc.
." "*";f".1 r" r1'" enp annliner- rhisi rc  ro  be : t ra thcd  to  ihe  eme imn l i f te r '  rhh

]9'6 AIDIOEI,ECTROMC REFEB'NCE ANI{VI!

1,. ch..l<cd br .alctlarnrs dir.d {r'n lh'

l rnnar .  v i t t s  (30 :  )
6.000

\o t r  $*  L rn  l ry  a  hoo lun  l i ke- th r r  o l
F ic  2 .  sh ich  ha i  tso  s r . .n
re;l rhe lwo ll).ol'm 5Deal'er\ in pa€llel
nakin( an 8 ohm Mit to rlace ac..ss on'
sccondirv, The 20 satt slc2k'!, al'n rn
t-onn, un,,, *o". rdo$ the olrrer' wtri-t
sho"  d  bc  t lLe  in rF . l rn .c  . r - ihe  l i rnxnas :

F iE t ,  l0  w i r l s

rrcrl.er untr. U.ins our jolnrrl] l0 : -

o r  80  =  E,  thc  lo l rasc  ar ro$  the  vo ice
coil lvorks oLt to digl llj r€$- lhti- q l-o

1'.1i .t.':lli:" i$'.: );i1l'5 i6)"E", ::
w. suale 472. civins us 2128. The imF
dand is 0,000/?228. or roushlv 264, {hich
sbould be rhe nled inFdrn
ro suDoh tl,c two small sle:lcls

Tl; sinsle sPeak€r n io dras 20 warts
Th. sam( Glrulition milr.s ' re vouaFc

E,
atort 12.65. (20 - ot 160 - E )

8
Dividinc rh.t into .125, $e turns (voltasc)
ratio is- near 33.6. Sqrarins tlis, we scr
ll28 Thc imEdarce of ll,c \econdJrr coLl
i, 6.000/l128; o. roushly 5.12 ohrrs

(All th€ forpsoins FAUrcs rrc .bl:rn(.r
tron the slide-rdc, and are appro*nnano!\'
brt ar€ nore rhan accnrate enonsh lor lhrs

Srncc lhe sccondir! impedar'ccs aF el_
fcc i i ve ly  in  p r ra l ld  l t ro  \ t !a iJ lc  wrd 'n ls

Lt 's ci$er lo h@( mcr
s@lGr ro rhe Drorrer inFdance hn on J
L;irersl sltaLer, as in F's J This iq rvhar
is done in a.lr'al Dractic..

THE REFI.EC'TE]D IMPf,DANCE

Nov, are rhe* inncdances co.rect: On
drc alrlace, it sould not secm so on?
8-olF *indins is attached to a tap Yhosc
imncdance is  s l i shr ly . les \  th rn . l .nhmi

mdance. La us see il anrthifx likc 6000
;hmr n rcflccted balk 'nto the nrimirv lr
so, the speaters are natched 10 lhe output

The inDedarcc .eflected into ant !r!
man windins is du€ to the rcsistance of drc
seco;dart load and rl,e transfofrer ratio
A' 8-olm lod ac.oss an 8 ohm taD rc
flects th. rat€d impcdance (6,000 ohms in
lhe cas. of our tBnsformer) brck into
lh. Dflmar\. Placin! lhe Me load rcro$
a 4;hm t D wodd rflect 12000 ohms o.
8/4 the lofral inDcdan<'Onc 

o f  @r  * ina ' iRs  s ,L l  rhere for .  rc
flecr 8/2.68 x 6.000 = 17,9rI ohns and the
oth.r 8/5.32 t 6.000 : 9.060 o!ms. Add
ins the two Darallel rmDedrn(cs wc sel
r/17.900 + 119,060 = l/0,000. Th. im!.-
dircc refccted into rhe rrimary i5 6,000
ohns, Thc sD€ale6 are efteclively hatched

Ir mdi ess the required inledec.
bps ar€ nol found on th. oulnut tmns
Iom€r. Coniecr lo l}e ne,rest bn, ch€ck
inc lhc edect on @wer di5lnbulion and
-- eveds,ns rhe misfrat.h oJ indNidual
lals thar-trra total rcflecred imp€d.nc will
bi as narlv orect d pGsiblc. If ir i3
nc&ry to qt in cithct dirccrion, con'

nection should be nrade to taps of slishrlr-'
lover thxn corr.cl intcdance Thus lhe
rcRccted inrpcdance rdll lc a lntl. hi8h.
lhis will nerely rcdtrcc tu lrower slishliy,

Fi9. l-Sinplorl rp..tor marching probl.n.
fig. 2-Hov thr.. rp.rl.B could b. m.ich.d.
Fig, FAll thE. oh or. ourput tr..d6rn.r.
Fig, ,t-Mltcfiiis wid.ly difi.r.ir rp..t.B.

whereas too low an impedoce facing thc
outNt rubes would ham tdelil!,

Speakers nay als bc matchcd by lhei.
output transfom.r primariG, Thu! two
12,000 ohn erimaries could bc comcct.d
in paraucl acros the 6,000 ohm inp€dancc
of rhe oltDur trb.(t. This nerhod is c.
fll where 3p€kers are en€ distancc frod

A quicker method of calcllatins th.
correct tal)s ff b€ worked out froh th.
cnmple just siv€n. Each sp€kcr i. Fis.
3 sac $ mirm ch.d to is rr2n\l..mpr
wi.dinA that it got it3 own slra.e of the
DoFer, yet all spekere whd Daallcl.d

(Co,rig.d 6 las. 3a)

, rnJcr - t ind ins  i s  no t  so  seneml  And t l  lhe
srokeB arc ol nn.qual rvauase ratrns as
' i c l l  Js  'o r ( .o l  In rDdan.c  € . th  on '  ro
recr i ! c  rE  curF . t  l ropor t ion  o l  i l r . to la l

! ,o*er  fes  r rd io  s . ru iccmen. rnd i r iL  , !an
r.s. ofi an a"sw€r to the prnLrcm \Lore
than one conlrodisc inskllxtion is lhe
r€sult o{ drcir in:bilily io do so

As a qmDle example 
.wc need Lo c'n'

n{l . nar! aI s-wal! speakcB knh l6-ohm
"nrp  . . i l s  d  one 20-s t r r t  sxaker  wrLh
in  8  ohm \o i .c  .u i l  t .  a  J0  $3r  JmDl ihcr '
How are  ne  so ing  to  h@k ,  n  the  sp taker '
so  rha t  the  F t re r  w i l l  le  r ra t€ r l )  d r ( i rD-
nlcd? Renmber that lhe sDalers have
ro te connected acro$ the secondarv oi a
' rn ,ver$ l  ournu t  l fan<tormer '  and lhc
<!e:ler I rd musl hc Dloptrlv malche'l ro

ar rfllurrd t,t Lhe iultr
Th( nroblenr i5

1lv, rcaaons so nany radio.)cn a.e stLMptd
lJv n is rlEl thev have lcar..d tm nlch
. in ' r  m:L t l r i rs .  T lL .y  c inn  t  inBEine  a t_
u c r i n r . d  8 o l , m  v o c e  ' o i l  t o  a n l t h ' n a
hut an 8 ohnr tat, ll it beconts necesail
," 1,..1 : m.niLorine sNrk(r f,croqs tnc
i00  o l ln r  l i re  l j r cJ  Ja  i t  Nr r l '  d : rk  to te '
hod,nrs  !s  Lo  N l , r t  nns l , t  l r rpcn  r l  the
or l { r ind .  L t  s  ne 'e$arJ  I '  io rs l r r l l  ' ha '
l (  re  a re  Lo inR to  connf l t  sc r€r r l  s tck
e^  t .  r l , c  *me w ind ,ng ,  obr rous \  $e  Gn
not oroceeJ as il tre had onlj one and rhal
ncans *e can'l 'march lat 2nd speaker

'TTANSFORMER CALCULATIONS

The chicl rason io. an oltput tran!
f.rmer is ro nath the inicdance of the
!utout lubes Dlare .rtcuil (usuallr btr*ccn
l0m atrd 10.000 ohnE) to thai ot rhP srak
dl voice coils (conlnonly tdveen 2 and
16 ohms) . l l  lhc  ro i .c ' co i l  in rNdancc  is  6
.hnrs ald that rcquired br" l|e oulput rlate
.ir.Dil-ior b€st rcsthFis 6.000 ohnrs. the
in!,rdanc€ ralio n 1,000 to l. lhe voltas.
ratio is rhe samre rool ol llrc ,dp.dancc
ratio, or in mdrematical tcrms:

Odr smcm.n tnssiornrer lh.n hrs a
volbqe \i.D dosn of V 1,000, or :boul Jl 5
Lt is-likJ! ro hi\e aLour 2 000 to 31000
! ' rns . t  s re  on  iLs  p r iDar r  ed  l rom o !  to
l0 tnrns on its sccondary.

Th. nnredan.es oi a utuverel ollpur
irasformar are usually ma'ked, blt the
lums or lolta{e ratios ar. not- Out onlv
,nteresr ;n the; rohase ralios is that tltcl
helo us to understlnd some of $e €lecln-
.:l':.l,ons of tle lransiormer, and thcrebl
to 6s!re oul Nhich oi lhe *condart tcr
nimls se halc to allach our sDearers to

To ftt rhc und.rlJins grincillet straisl'r
lei u. rrr rh€ snlksi po$ible h@\ap
lF i ! ,  l ) .  Th€ e l 'o le  J0  Mr ts  ,s  bcrng  led
'"ro- onc 8.otrn srcak€r. voltasc asoss
the 8.ohm \oic.-coil windins is 15.5 rash

E' E'
ly (W : -, or J0 : ). An!.ra3. is

R 8
r.91. The inpeddce ralio, Z,/Z'. is6,W/8
Md rlt voltise nLio is the squa.e r@1 ot
rhat- about 27,4 Th. Dritury volt 8c i5
Is.j r 27.4 = 425 .Dproximat.ly. Thi5 6

www.americanradiohistory.com

www.americanradiohistory.com


O F  C A P A C I T Y
drrovr lo disclBrst, a tlt robL
L lurnr ' ry  o i  e l t (s ro 'y  !n  L lk  DL4$ r '  \
!ds ! .s  th roua l  t l k  DL rn t r ru r ' t r ' t t t r
tu r  n / i l l rdmer€r r .  l l ' .  ' d t r ( r  b .ks  up-
wards to somc vrlR lrd rrren rrrurns r.

Tlris nuhL{l is oittd u*d w'dr a "lrJl

lastic" or wcigl'lcd nrove'ncnt tlrt or
iiEr€r. Srictl) sp€hns, only rht Lallbtc
rJl-{ will acilallj D4surc llt todl qun
rity oi elccricrq r llE conden*r, bt€us.
$e total ehect ol erery clectron lassDa
rlrolslr h6 a beariiF un tlt riEl nrdi
.a ron .  ln  o rher  sords ,  t l re  codcnser ,s
irur di*liarged Leiofu t|e nurnnutl

lhis tlr* oi nreasurelEnr Gn, lb$tvrr.
L. $€d vdr su.ccssiull, witl, an ordnrrl
D-C. micr€nunetef or !trll8ntrncttr, r\
low lekaEe tosalt s$ilch (possiblJ tl)e
s1,rnis-acrion rrlt r'hich sMrs up vLH'
,ele$el) .an l,r uicd to xood ad\rnragr

Tlk dcconrr{r)ua tal,lc (|ig. ,l) siros5
* |a t  ro  exFct  i ro . r  d r ls  r ' rL t l k r .L . . \n
ordi.ary lriple|t tJra !icr!d!r4.r (su]'
lroler shunts) wai lsln n, obkfttl)l ll)crr
results- \ote r|rt larger deil.ctioN .
!blat,rd $l,en usrns hrsl'er .ajracrranri\
or hishu voltajes- -\ole 'sFc'allJ rl,r Li-
.c l l .n t  L tN l r \ t l l ' l \  \ , i .h  nu \  Ik  .1 )
taiftd wrlh di[d.rr rolkp$ 'llir' 

]rrin.
1 l 'a t  o ! l !  a  I tw  r t r lu f :  ne(d  h  .aL i i , rx ruL .

d  r l l  o rheb o t , ta , r ld  L }  dnnt r rs  r  r j ,u ,
u ' ,  l , r i r  !d r r .J  hu ! r -  l lLL  ! r ru |  \ r l l  L ,
r  5 l  k A l L , l l  l  t - l N l  .  .  "  i  l  -  r -  '  r  ;  '  r  ,  \  .  '  1  ,  1  ,
Lo rsc -hrtev€r so'rfcc ol direcr .xrrdr

\ \ ] t l e  r l l s  l n r i , L r )  ' e i n 6  $ r L i i . L . l ' r n ! l
ur !.llagti notr d,aL a cl,nnae ol cilgci-

|  ' r J r ,  , , i t L L  , ' ! L L  t . L .
' ( r r l r  e .  \ \ ' i r l '  J  ! " . i t i ! '  ! r r ' l r r ' t r ' L r ' L r ,
i condLnstr oi .00-i rrl_ nray !r rr.asurd
,un r r " r d ' r l ]  $ r t l , , r  ! o l r J s r  u i  JL ! " r  ' r ( ]
l l i ! l '  . J r ! . i r d ' , a  co tu l L ' , <e r i  !  ! r  N
J)r.*nen, and rEJ I'e a.ftralctr indlcartd
$ ' r l L  ! r r )  l l n  vo l L ' s r \  r \ . l , u r r L  l t r , \  i \
. s l f , . ' a r r J  d ' l r r r \ t r nH  l l r  u \ c  u I  l o t r
r o l r r r r  l , i s I  c J t , , r c r t , r ! L  ,  ( ,  r r o t r r i d  l r t LL r j
f po r )  q l i d , . o r l . \  , r  t r \ v  ! o t r \  n r J \  \ , , t ( t l

MEASUREMENT

NTII- rcrJ recendy the srbjrcr ol
caDacnaNe m€asu.odl has fren
r l r l ' e r  n ls l€crd  In  Ed 'u  nLL l ' : '
rions. cor/J.n,r! r({er< u.dxll! lJl-rs usuarry t.x_

irs th. i(,rnr .i lLaktrB. or .lrtrt nrdrcntor
or l r .  \ \ i l l '  . .n rn f fc ' : l  r ! , ru r rns  . r ta l ' r t
ol n1!asornrs .rl,[iuncr orl '1rr .i!ilixn
, ia r tL r  lo r  sor i r  t i rn r ,  t . rh r !a l  n , ru rn i
tior or 1l,is s,Lj(r is itr,ritrianr ro !l'.
s€rricenran ud kdmifian.

T l rn  a r l i . le  i s  cor fdn ! ,1  s i l r  n ) .d rod \
Llereby cala.ilarce a]' I)r indicated or

Fig. l-Ho.t-up for "l.lli.ttc" D..tur.h.nh

r n . \ (  o r  l ) ( .  r , r i l l i a r n r r t r  ( r , \ ( '
vohnklrr. Litl,!r 1l( n,crrr ir.( n,r\ h.
d i rec th  ca l ib ra l .d  , ) .  th .  n r l i . i r l l n r ' rE \
bc  n)xdc  lo .onr r r l .  \ id r , ,  r , r { t i r r ( l  c lL l r t .
I ' .oFr l )  d . . i r - t f l r t l  r r r td \  , ,4  i l t r  L r t ! \  t , l
bc  d tscr lbd  f ia \  l ) (  r . l i ( ,1  " rxn ,  ! )  $ i t l ,n
J9i accurrcr, rfld tlir frQn'(JinJrl rhJ
be {tui.Llr n,r,1. y, lhrr i (.!(l (l.al .l
r i . re  i \  sa ln  I l , rh  !0nr f t l  nk l l ) .n (  n i l l
b .  d is . t (n r l .  f . c l ,  r r ! t ' f rn rs  . r  . l i i i . r ( f r
n rc  . t  he t r  a . rc r r l l f  a rah l i l ,  r )  r l r .

THE BALLISTIC METHOD
' l l , , s  n ,d l , . t l  i s  . l1 i r  r \ed  n ,  r l  I  h lo rn

l { , r f  f ( ) r  m.x { , ( , f , f r  ,  i  . r r ,a . i l ,n ' f '  o i
r ran j , ' i \ \ i l n '  ln ' rs .  l . i s  I  .1 ,^ \ .  r l ie  \ r  u j ,
' r i r {  Nr  . l ra rs .  r r ' r  rn ln , { ' ,  . . rn . rn1
ro  a  de i innr  ro l ta r r  l l  ( , l i r ( t  ( r r i r l )
Nh ich  may l t  . f  r f \  v r lu r  ks t  r l r . r  r l r
tircaldosn rol'as. .l !h, ,,'rl.n-cr. Ii
$f rsr llrt nra\nnurn \.ltarrr pfrn,i5sil,lr
\ i t l ,  l l t  s i r . r  .o  ensd * .  r f l . f , r r i ca l l r
.li..k l,)r LRrldo\rn, also.

A l t .  t r  { i r {n l  o r  s . .  r l f  \ rnc l ,  i -

C . r .  Vo l l .g .  M l . r . .dp
16 h ld ,  r .5  100

1.0 ao
,1,5 9@

lO nId. l-5 420
) .0  ro40

1 mld ,  l - t  15
LO ll0
1.t L

- l  6 Id  lO 6
z0 t2
45 23
90 56

| ]5  i l
t30  2

,05 mld, 90 29
t35  a3
l l0  56

Since rlt cordon r

Fit. 2-TrLl. .l .uii.ik l.r . Elv.i h.t.r

la

ri9. r-Ai optl..l lhi.ld u..d l.r

shich n used l! covtr l'art ol drc \.ak,
as ir I is. 3. \\'ho we 6n{l a lE$lof
nrfi tl'it the neenle is just visiblL drrnrs

tll card is eYiddtl\
pointnll ro the nraxnnrni rcadins aD,l
rhercfore orretponds to the d€sircd
resull S.r.ral trit,s n,rr ltr r..'s{'rv il

l r  nnJ  Lr  tonr td  lu t  l r r t  t lB  r l t
l,aUaitic !rer1L.{ is I'rsed ur'o! t1,t f!rnrrir
I = C x Lr. Bhrre lle u!{, rre .on
lonrl,s farads, volls. A proF.lr desisred''nallaiic 'ierer rra(ls $ tLrnrs .i cur
loDbs or Dilriconlomb6.nd $.uld therr
lore bt liDear rhr.ushout tlt ransl,

'fhis 
typc oi ntasur$rcrt aduallJ n i-

.ate! kvrral .l)nraclerisli.s ol tli. cof
de,ser under test: caF1cilxn.., L] r)axi

89. ,l-^.C, milli.mm.t.r .r ep..itr h.r...

F9. !-Mllll.mp..Ml.roLr.d cl.*. u.d ylif .t.utt ol Ftg. ,t

IE'6 EADIO.EI'CTFOMC REFERENCE ,{NI{UAI
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munr swi.g; brcakdos!, bI io rcrdnr!
( * i r l '  no  da .ser  to  r r ,e  n . tc r  i rsc l l )  i  lek
asr. l)r' a nu.l) lovr. rcadins {hd the
co.drnsL. is lon b d.rtl ior a sho(
rlrilc bctw.rn ".hrrg. ind 'lliscl,arce.

llv ol)ser!ing Flariry. rl.ctrolvti.\ nra\
.onverienllv l). inlsrr.d in rlis nrfrrr

A.C. MILLIAMMETER METHOD

TI lc  c i rc l i t  i i  sho$!  i r  l r i s .  I  T l re  nn
kroNn con{lfn''. i. .onncd.d nr scrie.
n i lh  tnc  n t ( .  an l l  r  knor r  sourc .  .1
r l temr l in {  rn . ( r t .  lo r  n ,nan. r  the  l in .
ll is *iie j. nrc tlic .ircuit. rnrv.r
..adnrgs .or.cst,ond Io l!{(r cnpacnanc.s.
TL. Iace .I 1lc mcter nnr ne calil,rarcd
in caracilancc nnits id .lirect rea,lins or
'el.rcnce may bc nr.dc ro x .lrxi rs nr
I r i s . 5 .-fhe 

chrt sl)oNn is ar,I,li.al,le lo ll5
rolt\. 60 cyrles. (For anr' lrlirr G.qucncr

srch as 50 .jcle+-rvc nrxr rcid .li rlrr
c|ai .s belo.e an.l multiplr dF isdt l,r
60

, erc ) Oth€r loltas.s ol d'. \an,. frr
i0
qucncy sile proportioDarc irdications. For
examnle, ll.5 volts, 60 clcles, world sive
a r€adirs only l/lolh as larse as Norld
115 volts, for the samc condenser.

While th. cfiart shoss rddnlAs oDlr
I ron  I  to  l0  mi l l i .n le res , . r rLns ion  n)
lo\rer or l,isher nnses is ensil) a.con-
nliqrrcd Il rhe indi.ition i\ 2i n... tle
condens€. bcirg ncastrrcd is l0 times r\
larse rs is indi.atcd for 2 5 nn,. r.d s. on
The sahe l,olds for knvtr readhxs. 25
na.  ind i .a l inA a  cond.nscr  onc l ( r r lL  3 )

Tl,is ncthod !s b.sr{l ujDf rhe ircl rrnr
the caracitive rcaclrncr oi a c.nd.nser n

t06
s i ! .n  b r . \ " : :  (C  in  mic ro in f td t l

2nl (.
!

d  r l ra r  I  =  - -  ,  d is r t ! :R ln ,s  n ,sc .n . l
x.

Ia  l i t  r '
n) ( t$  r rs is tO. rs  T l ' i s  Ln . ,  I  =

(  r  i n r r a . )  \ \ ' r , . n L = l l : r r l . ( '
0r

,1336

Tl ' i rmnrLes i 'n r l i6ed toC (D i  )  =
4.336

slin.h is i dnilrhr lire when plo cd

A.C. VOLTMETER METHOD

Tnis neftod is illustntcd in Fis, 6. lt
reqnires no iusins, sincc dre volmeter is
fns! adjund so rlrar it reads furr,scre
shen tl,e rernilals ir. shorted. Shon-
cir.ril is then eqri!alent ro inlinitc caDaci-
lanc.. As in ihc t{o nr.viors ndhodi

larger ca!.cirahcrs slnN sr.xr.r dcflcc
rions of the here. u*d as :n nvli.aror.

Anodr.r t)ri.al .:ptr.ira..f freannirs
nercr 's lhe \\'.ston 661, .ircrn oi N|,ch
s  droNn in  l  i c .  7 .  Th ,s  i s  I  n r , rc . la l , . .a t t

nn i l .  hav 'n f ,  l i \ t  rnns f .  i . r .a t ) l . i l an f r' '+1000." " .  1m," "  :10," 'C " "C x I0 '
(btsides orher ranses lor A. C. volts). The
13.e  is  ca1 l l , . r l (1  i rom 0  b  20  'nn l . ,  s ,
rl'a' r.rdinr\ r*\ l)e .l{rir.,l fu! .0001

Thc I'asi. r\ ( . frcn,. nsr(l nr rhe Weston
6r'l l,as r iLlll q11( or li nr. fl'c nllti-
t,lr'nrs kns€( ir. onlaincd br sritanlr
n rnn ' !a  t l ,e  n r .1 . r  so  lhar  i r  r ra ( ls  I ' i shd
v i l , le \  . t  r l r .  L i j rLc r  ranqcs  ̂ r  "C X l0 '
lh€ 'ncier reds 100 mn. full scale, Fo. the
hisler rexdnrg s.alci the in\,r.s*rl rcl-
Iase i\ redrced llor the l.nrf\t rale ir
i s . l r ,os r  100 vo l rs ,  rvh ' le  lo r  t l ' e  I i ! rhes l
it is but .1 rohs. a s.)ill transro.mer
hcins used t.r llie st,J\lo\vr'. I\ohtio! ol
lhe line voltage is !se,l .f xll rangcs and
is . dcsnable feahre

,{ssnnrins tlEt \fo nos I'rrc an A.C.
rohmerer arnnsed to rea(l {ull scxle wirh
Io  corders . r  in  sc r ie .  $ i r l '  i t  LFrs .  o ) ,
rc i  uc  d i \ (u \s  merns  f . r  r l r \ in in !  nu l ! i -
I , l y ins  fa . tn r . .  Io r  . "d \ . i r , r ;  jh€ \ ,
r.clors mav br 10. lm, ctc.

f'q- rMs.ru..m.ir vith .i A.C. volln.r.r'

r,crlkils tl,e n ritn!ing range shows a
roral .ircuir rr.hf.t one t.ndr the oris-

Insr r rn ie  s  io r . r l l  the  above mcasur
in( nr.drods arc .asily set u! and rcquire
only a mcter of a lypc un,ally available.
Thc Nould Lc c.nsrrucror can adap! anr
one ol s.F.al hP.\ to onc or another
of rl,e circuits (ivcn above. Onl-v
a liltle insenuirr is re.Nircd to constr!ct
a .ohbin:tion nrtrunrcnt capabl. oi detr
irs caFcitanccs ovcr an cxtended dnge
and $rch instrum€nts car be l)uilt up witlr
rilhcr ar A.C. o. DC. loundarion met€r.

re*tor R is rhen
reduced lnlit se nsiin ohlain ftlls€!. The dcsisner will find alnrost as nuch u$
readih( shen \X is sho.l.d. In both fo. such a nnit as for lris ohmheter.

Fq. 7-Th. W.do.66,t, . rid.{.ig. .omh.r.i.l .rp.cit.n.. h.t i

Fig,3-A Singl. F.t.r mrt b. !..d ro 6..rur.. 'id.6i9. o{ c.p.c iti.i. by $. u.. 01'hoir.nd t'.! t.!do.i .t .hotn .bov.,

l9a6 RADTO.ET.ECTIOMC nE E!EI'aCE Al'.lMt
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FIXED.BIAS
AMPLIFIERS

More output with smoll-
er tubes results lrom the
proper use ellixeq l$.

O\ \ '  m3 f r  . . f . r i ,  o l c r ' ,  l i l  c  r l  e
. ( t r h o r .  l 1 \ r  1 . , 1 . ,  I  : t  . '  t r i l l
.onnnfrcjal r.(lio lillnrg a lx'gc
roo.i \vilh crJnxl cl.ar rolunre

and l rJ \c  t t ,ou( l r  so , r t , t  l .  n .c  t .  lL r \ "
an  anr '1 ,6 . r  o i  n r l  $  r :L l l  r ' zc  t l  r r  $nr i l ' l
c r \e  \ ! c l '  I t r !1 ,  , ' n  I ino i .d  o ,  I tL l  t ' '
i aos  rou  hr r .  Lonf . , t  ,n  r l c  1 , . .1  o f  r l ' e  r i
: r i l  l c tn  , -  rJ  Io  6 ,  1  i  s i , ; l c  I  n tn lc
or  t roJ(  l i c l  Js  i l ,e  a l  C  or  0 \  6  r ( \  ' { t r |
ble lor all 1!,e yolrDe. Yor lrrc takcn
do\vn t|e nun $ ol tlie rtl)e in(l sofc
home ard  tmn c  l r r t l \  b , '  l r  r / l '  x  l in lc
c l .ss  A l  job ,  t l ' i  i l ' i na  r l  I  I  r  r i ! c  u r .1 r  J t
rube sou l ( l  cure  . l l  i n r l  L l r r  l t r  r i c i i \ '
, ^nd  ruu  La lc  been. r le l l J  J in l 'non ' lb l
Au; l tascs ,  resnhnc$,  and l . ,a , l s  le r l
.xi.rlr ^s th..,

Th6  conp le l s  r nP l i l i d r

1 l ) i r  n rx r i .  n r l c  \ i r l ,  \h ich  lo .mizc  r .onr
l r i . f ( l s .  l l , i s  i s  l l re  t r r i . . l  . i r c f i l  \ vc  . l l
h.\v \rll \itr, lo!li.,l tl' tlrc corr(.t rxt
j r ras  fo r  i l ' .  1 ,LLc ,  uscr l  n r r l r  c i ra rL .s  .o r
r . , r l y  t .  ( l . r . f ln inc  l l , c  rc l id r . .c  \ r lL rcs .
a r ( i  l ,o ! ! l  t  t l , c  r i r : ln  on l r , : r  t .ns l . r f re '
\ \ ' l i | i o . r  r l ie  s . r  n .1  ro r l  o r  so  nr rc l i  l f s r
\ f c l l  r l I f  t ] r r  c .n rnr . . . i r l  r ru l iner?  Ore  o l
thc  os \1 is  i s ,  i t  f s .s  s . l f  l , i a ( ,  \ l , l l e  thc
.onrr.r.lxl rro|aL,lJ l,rs soDc lorn oi

FIXED BIAS IS FEASIBLE

l -c t  ns  s (  . \ x . r l \  \ l ,a l  \e  i r .  , ,p  r :x i , r \1
ln  r l r .  n r . t  1 ,1x . . .  t l r c . ,nnrx , r  . t t l , . , l '
l i hs .d  c la \  A l  s lxsc  r ro r .s  lo  Lc  l r i r l r l !  in -
.mc ior t  a i r l  l { ^v  in  l id ( l i r r  lo r  rNo ! r in r
r . rso 's :  ( l  )  d re  l i i i s  r . l tasc .  N l , i . l i  s l io r l ( l
lie \.rr' shnlc, i\ ra'ird lrr l)riIj d.v(l(,rrl
b r  a  ! r r tn rg  c r r rcn l .  i . c . .  d ,e  n l i te  a t i l

o l  I l i e  r r l , c ,  a rn .  (2 )  snrcc
dic crlccrilc fialc rolrise.n i l c is mcis
usc(l l.c1\rccn rlarc .n(l .xi)o,le. rxisnrs tl,(
ciC,odc to a io\nne not.n1i.l. is is done
Nilh citrrodc ni.qins. m(l|.c thc cllccrn?
rlile roltllr on rlre trl.e b! tT,c inronnt or
rlie bias volrice This lasl nisidvantasc 'c
.orr.s imlortanl in 1C.-D.C. rt\. \Lliere
rilal.r'.l1rg. is low. ard in sct. r.inq torv-
er lrio(lcs srclr xs tlrf 2]\1 \1l.r. rnc r(-
, , , i r rT  h ix !  i (  r . r !  | | iAh .

(Cai tntud an lds.45)

l9r9 ttaDro.EltcmoNlc IrfERaNCE atll.ol!

des. ' ibe !  by  M,  E !nonJ3 i i  ih i r  a r l i ' 16

\s  to  l l : c  r i6 t  t r . r , l , l . ,  ' 1 ] l r i l i l f  ( i .e
ro l l ige  ' . ! rh r in )  . i  1 l  |  | i i s  r . l l i sc  rs
. f  r r r r r r l  l , f f . r1x r . . .  1 rxL .  lo r  g .od  c r
n . i . f . r  r  l ' i  r : L , l  ! ' i r i l , r l L l ' r \ . f l ) . e x -
, . , , t . , i  t , ,  , :  t ,  r . . . !  l  r . l  s r t r r t
r L . r r  r r  L r .  l ( : , l , r i  ,  i \  i r l " '  L r l r -
S .nr . \ r . r iN i l c r r
r j j . r . f x rx (1 .  x r , . . i  r l r c . i1 l , . , ! , ' .  a fd  r l ,L \  no
, l . r l r l . L r '  L , r  i r ' r r r  l  ' l  i r , j  i l ' r ' ' I
L . t  r ' .  t j .  \ , , 1 r . r .  , t ! . r l  t . l  l 1  r l i <
n , . r ! . . ,1  i s  lo  v tnc . \ r . r t . l c I I r i l .n t .n  thc
r r j ,  in !  . . , r l i i i .ds  i r , \ i  l '  r l '  t " r .  m rn i '
rc r  l r . {  l ; !  i  .o r ,1  '  r
\rl,r \fiste none! hur'ins srch lule ca

o"r nrnnarv ain. llxr' is t. mxlc n!'
I  i : '  r . ! t r rc  cannr . rc l '  in  I '  n  j r l  n i  ' f  t '  P
h , l c  1 .  I  c  I  i r -  I  

- f .  ! d  r F r  6 ' ' l  l ' i 1 s  \ '
r r ' 6 r  L . i r  l  \  1 r "  i n  l  ,  .  i l  . i t  ,  ' l ' .  i
l .ok  c lse t r l  . rc  I  r  I  r . c  r ' \L  r '  i l ' . c  s r  rn
. .  m r !  a F r l ,  r r  r l c  l  \  ' i  l '  I  i l r c  l r i l
r j , r r  H . m  r .  t  I  t  r l  r l  \ l
rm,  I  n . r  n r . . .n t .
l f l ;  l t  r j j  r l  ,  L l .  . \  \  f l .  I  i f f  ns  i , . !
n r  i l c  n i c l  i F l r c  i r r  r , l  i f  o n  . \ l ' r ' '
n c n r c r \  n i n l \  l r  ' l c  r n . r r i n r . f  6 t P d
n i is  F i r . t .  r l i .  ch(  l l  amr l i f i c .  t re ' . t
d r c a , . t ) d  d n  r !  T l , i ' i  " , , r  | r i 7 c  t ^ q  I
! . 1 r .  r j  d i r | d 1  \ , i r r ,  f \ r , l  T i .  i . . m r l
f.ir.d.s if,l n.nl.d.s. for scc Nlrit it ill.Ys
r. 1. .lo: \\'c Nrr nrt r.acli.xllr rnv .on
h in i t i . r  o r  r ^ ln .  . l  r . c is tn .s  r ' .  l i l i .  i r  i l r c
lrnl rch'i .r,l n.t \.rrv .h.ut mrtigc
d.ons. sir.. (c\cen!ins l,r !a$ cor.l.nser
l..trgc) ilr.r. is r.r.. .f! .r.rcfl Yh*
. . . t . r  l , , . r l c r  r  r ^ r .  c  rn , i t  ' .n , l i t i ^nc l
n . \ f i n !  i n  r n , ' l i n l  i n  q r i . s  r i i l  i T .  p r i / i

Scconrl. tlic ollifi.v receninF rrrc lorv
. r  i , ,1 . l x r  ro . r i l i . i l  q r i { l  in l r . , lancc .  and
so $c niav lorqct xl'ont rliit All ve hive
ro (lo is r; fnqr.tid tnc Erid rcrnrn oi ot!
6l:6 in rlrc circnit ol 1:i!. I (or or anr ollre!
t , ih .  in  .  r in ' l r r  r ] rn l i  t r !  n  t rc  / '16  n
her .  . c , l  m. r . l r  i s  in  cv lmn le l  a r . l  ip_
n l !  r l , c  r i ! ld  h  1s  l r . f r  i r r  ' i  f l cn  \ ^ " r 'e
;e  6n , l  r i r tu l r  ,n \ i l i n ' i  t l , r t  rv ' s  22s
v.lrs .nd is stxl,l. Some hrhcs, like rh.
6V6. fiare i lainr lo\v n,axinrn tEi_
ni$ible (r rcsFrin.c. Tr,€ rolnrion to
drn .roblcm is o.rclr' to lse lnnsr.rmor

AN OLD.TIME BIAS SYSTEM

One of th€ most vidclr used frethods oi
b i .s in (  i5  r l j€  t 'nc  ' r . i rq  i  r . \ k ro r  in  lh .
n . r i r i !e  rc lu rn  o f  l l i e  noscr  sunn lv  l t  i s

Fq,  l -Th .  Gonmon po i . . .mPl i { i . r . i r ' u i l '

i l ' c  rx ' inAs  s i \ .n  Ln  $c  h 'bc  n rJnur l  lo r
r l ,a t  ldLe ,  a r 'd  l c l
oar .d  to  r l ie  l t re ]  o l  r r ,e  connncrLr rL  ! t
i.ffi6c disrortion scc ii. ard rlie ortrrtr
s t rFc  run 's  thc  i rc  \ 'de  o
drc , l J iu l  s ! ' r ldn  o f  l l  l l encJ  s  'L  t  u rb  :  r r l
c , : r " r : .  n c L l s  i d  l i  n l  t . . r  r r  r l  r i r l

t !

l -
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U L T R A  R A D I O
This single-tube, sell-powered super-tegenerdtor is copdble
oI world-wide reception with q Iifteen-inch antennc. A spe-
ciol lqpped coil eqses operdlion ove! wide frequency bcrnds.

I Ia  s lx r t  Nave c r r l i r r i xs r  r l ro  \va f l t s
d.Fnda|le rrceltion on bands b.
1Nc.r l0 anll i20 nrelcrs rvill if(l
1b i5  rec l i v . .  n l .a l .  T l rc  i l7P7 CT

nrljc. rvl,ich corIlinr.s ^ I xlirvave r.clilier
D d  T , i , r  n n \ .  : t r 4 , 1 ' l i . r  ' s , l t l . r c , l  , , s

d  s c l i  n o N  r , l  \  j , { r ' -  r /  . r i ! e  l c j c ,  r . r'1lre 
strIf,r'r.s.n..ilion fialcs po$il,l.

.r.un(l thc Norld ...c'itnnr vith only a l5-
n r h  x ' r f r r r  \ l 1 l f , ! 1 ,  r ,  , , , , j , . , , . t i t r
\!nh tl,e crse flr.?rr.i5 .r1r 5 x 5t-r r 3t-1
nx  f \ .  f :anr  i r r in r r \  i r r  i r . ] td . , l  in  r l , r
isisn-n,di as !lug-nr..il\, rnrr.d coil
.ansc exlcnder, band snrcad, *.nd l,v "I!'
nvitch, and l,rminous (liils.

CONSTRUCTION DETAIIJ
In tlrc oridnal nrqlcl llro nincl \yas .on-

strnctcd iroin a n{ronite boar.l nresnrins
5  in ( l 'es  i c ro . . ,  + r :  inc l rcs  r r l l -  ind  h  o t
in  inc l '  t l , ' . f .  N , '  n  ia l  l i na  fo r  l r r l . i ro r i
ty rs nec.ssarJj lor tl,e rcceiver 's verr
s rx r ) rc  . \ l l f r  r l r .  lFLs  xk  n l r | .n  x r r l
drill.d, rhe fronr sidc n,r! be aiv.n orc or
hvo c.ats or colorcd brud,iiqlacaucr.
^fier rl,is is drr, rlt main pfuit nai bc
' :xnn f rd  a f , l  t l i  j , xn . i  ias r .n ,d  to  11 t r ,

o

Fi9 ,  r -Th6 ! l16  l - rub . .1 l - r .y .  r . cs iy . r .

chassis, NI]icl m.astres 411 jndEs widc,
3% inch.s lons, and I trcl tall.

\ r i f r  t l r r  r , r ' t \  r i , rL  a rc  i xnd{ , ld i . . r l l

Io  thc  chass is , , !  t , x .c l  r ) .  n  , l r  in  D la r f ,
r l ,e  f i l te r  condcnsd ( ( - l - (2 )  nay  ne
r r r n n ( , i  r t  f , t r  ! r n l  \ , , r , r '  , ,  r i r  u n 1 , r
rhc .ha$ is ,  i t  nur "  l , c  l i s t .n (n  r ( ,  r le  s i , l .
f  i  r l ) .  tE tcn tn , . re l t r .  (Sce r l i f  c t r t r . . )' l  

nc  1000 .hn ,  v i . f  Nnnr !  rN id . r  l .
'r.frl.rl o'r.x tie j,.int lermhal r,r nref.l

T l ,e  w i r ins  i s  very  sn , 'D l f . l ,n r  . ! rc  \ lu rTd
i ,e  cxerc is .d  in  no t  o . , i l rn r !  nnr i .onnf .
r ions .  T l ,e  p i lo t  lamp n  . l ' t l ,n r . l .  l f  n
is !sed, it should br niit.,l for 120 volr
optration. ind !lro!l,l nr ..rr..i(l a.r\s
drc  l tT l '7 -CT t r l ,€s  l c 'n , i rx l .2  a .d  7  T [ .
dug-in coil datx sho*r I l:ic. 2 is onlr
rrDro\iratc. ,and 'ninor adjrnDcnts rill

l u rns  o f  { i !e  to  bes in  r i lh .  d ,an  ro r
enorah. All tlic p\'s in .oils ar. worn.l o.

TIt broad trninc .f tle supcrrcscn.ra
tlve receiver is hcl!frn in rickins uD disranr
sl.lions, but n tcnds 10 nrltc 1le tunnr!
rxna. for one coil rer! slron .n nrc lo\rc;
rre,tuencics. It rms notcd drat lle ollosite
sd \  l r , .  o (  l |e  on i l l r t ins  nn(e  T l , ;  los {
rrcauencie3 $1ll allow the ddatror ro on:il
lalc over a lonsc. r.ns€ sifiort adilsl
nrcnt of dre Dlatc coil, Th.n, it sas rcas.
onr.j, it in $nr€ Rr srid rumi could b!
r l l cd  o r  $ rbrn t ted  r t  $ ' l l .  r l re  d rpe  wou lJ
be exrendcd or.r a mrch lonser band.

:\s x resrlt a tar,!cd ..il \vr\ !l.cc.l j"
q r ic !  \ i th  'he  n l t ra - in  @i ls  s id  c i r .un
( s . e  F i !  l . ) ' f h i \  ( o i l  w r s  s o u n d  q i r ,
N , .  2 l  SaC.  w i re  on  a  N inch  fom r  r
in , res  lo r 'a  I r  i r  t rnNd dr  r t rc  2nd-  3 r t i
l2 t l  ,  l i t I  ind  2 l l t l  (hs l )  r , rn  \ \ l ren  n  .
lL  r ,  r  s$ i rc |  Sr  i r  connectcd  ro  conracr  0
co'l (-Ll is cntirely slDrtcd and receDtio;
at llrc Iiirt frciumcies is @s.ible with
r ,hs  n r .o iG r \ .  l l ,  and  C.  I i r  r rxn jne  \ ! j th
rlu:: in coil D th. nnee cn bc cxtinded
br $\ilc|ins in i few n'rns of Eirc ro in
.rca\e drc indr.rirce

OPERATING POINTERS
Prop.r !s€ oi rhc re.eilcr is .s nnDortanr

as lropcr .onsiructi... Thc .r.ratins

L.It, i..r vi.rr ight, uid.r
.h.*n vi.w of th. Ullr, ..-
. . iY . r ,  Th .  p l ug - i f . o i l !  h ! y
b6 oi th. h.h.-m,d. v i.tl
o f  c r i  b . .  t . i  o t  r t . i d$d
S-w coilr fbh .r .ld rldio.

Tfir vi6w ot rfo ulrra *'rh ik h..dphoi..
Eiv.r r v.ry good 'dcr .t ir! .onp.cri.r,

I ,o \v f r  i s  oL tx ins l  t r . ' : t  .N  l l01o  120
volt lnre, s,')ti\'ins eirLLcr xllcrnxting cur
lent or dir.cr .rrrent. If dn{t currcnt is
us.d, l|c t)orvcr rh,g nray lralc to tc re
re*ed 1o sct llrc rislrt polx.i1r. l.rtible or
ehcrsencr or)cratio. i\ nosihle nilh 90 10
l12L1 volls ironr lrea!v (lllv 'll" baltcrier
Bartery .t)urar n sa\ ioLind to be rcr\
salisJadorr, cxce[ nr rhc drain pla(d or

T l ,e  a . l r f i x  i s  n r .d .  o l  a  l t i f  lenAt l ,  o l
o n l r e r s r ' r l , , l t o r r l  ,  t ,  \  l l , .  i
r  c i n  b ,  t l , : ! {  I  i r i .  I  !  T !  r . {  T l c

l . rs t l )  s ld , l , l  , ! t  e \ r ( ,d  a  \a id  T le  xn
tenn. car al\o ..r\i\l or' x i.\v i.ct oI n,
n 'h r (d  n i rc ,  i l  d .s i . ta

Tlt contiNrols .s.illati.n oi lhe $rp.r
rcg.n.rauve rr'rc or
rcridcn.c sitt near l r sh.rl N2r. re
d,n?F. ll anl ex!.ri anths ir t. be d!n.
Nirh oul door .&irls il is idvhxbl. ro ..n
.ecl a radio lr..tr.n.r.nrrlifi.r b.hvecn
the llete.lor ard ..rixl. The trr of an .ur
do . r  a . r ia l  i s  n r t  rc . .s "ar r ' . .nd  t l , c . t r i l i o r

lco"li,kd at loqe 3l)
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A Novel Feoture
in P. A. Systems

H 1 5  L  r  c u " < t . r . d . t . r \ .  t , , .  t  .  ' . .  i l l _ l  a ,  l r ' _ l  l r "  r ' o \ ' r . r i

i , . i , " " * i " " ; . : r  . , i , , ;  . . : , ,1 , , . r ,  ; ;  - r '  r  r .  .  \ '  r -  r '  ' . r  r r ' r " '
i  t , .  . . i , " : ; , i . . , , i . . . " . . , ,  , . . -  r ' ,
r . . ,  i . . ; , , " ;  r ' ;  '  i  , ' i ' ;  ' ;  r , ,  :  . :  i - 1 ,  " l l r t . - " ; 1 . I  . ,

I ' ;";;,i'.liji;: 
'ir

j you have a aood
1 i  sFakcr  v i tn  t@
'i.;1 I l,igt x 6eld .csist-

^19i. Ln,nLLri-ncrr. aft!r ,r

Ampl i f i s r . rd  rper le r . rs  bu i l r  i i  oF .  h . l I .
r id  o ic i l ld lo r . id  pho iosrdPh lu r i l !b ls  i i
i hs  o l fa r  h . l f  o l  .  por t .be  ca iy  iq  .a3e

.ur . .n l  i s  l r r \ fn  l , f  (h t  f rn  No ln les
Son, .  o f  r l , .  rn \x f i ] s .s  o i ,1 . ' : l t c -c l rok .
I i l l LY i rg  rL l l  n$ l r t l r l cs

l ' s r  !1a ! res  o l  r l .  xnr r , l in . r  ! i , r .  i1  i s  n '

Anorlrer im!,ortxnl t.inl in rfdtii,! l,ui
i s  Io  ( roun, l  a l l  L l i c  hads  lo  . , .  l , i t t  1 l :n
rs  r  s r .3 r  I  r l t  L  .  rn rE ' r  L 'n r  . . r  , r l
i n  t l , e .  L . . i \  l r  d , c  1 , t r \  r  i r L n s l o i i n c r
{ \  r  i -  i ' F \  l c .  i l l  n  n  , l i n q  '  r ' r  I
I r o , i r l , r  r ,  r l - . a n , c  s r o f n l .  l t  m J \  h c
nrorc con\.ric.1 to have one r.ornd rcrnl

Thc 6.17 rs lrook.d uD i. slirdard stll.
Ir rvill lr noro,l rlEt tl,c scr.cn rc$str is
lnLen o,I dlr.r tl,c dccou!lins circnit rvl,icli
consi.ts ol lt" rrd (1.. nFtc^d ol runninq
sl.aislrt fronr ll,e liish rolasc as in soDe

'l l,e !ol,,nr ...1rol is r.1 r..iLr..d r
til ihc siFn.l l'.s be.n anrr,lifi.d throrslr
r i€  6_17.  

' t1 , i s  
s iver  ns .  r i sh . r  l c ! .1  o f

sig.al lo \rork \ril|. lt \rxs not considcre.!
a lrood nlca lo uie a snislc \olrDe con
r.ol for ,,lionoAraph a.d,ricro!lionc xs rlr.

ni!.s l.dnrs ros
sil,lc, with a litllc manirrlrtion, or nl,ono
xnd nrikc cxn 1,. nrixcd

Tl,r (SC7 \'^s fttr,n(l tr, !iv. l).rtr
renrlls |.r!, in siin in,l lr.don itufr dis
torlion. llan , 6F8 tu.n.'lr us.d in irq

l'hise invosi.n is i.corinlinicd throrqll
a prniall! scll.hl .n,! cir.rit, \'hich trilr
not sivc as nuch r3in is orhcrs. btrr in mr
oDinion rcsrlrs in srcxtcr stahilir! The
only farrrcs of notc in rhc outrut circrii
are d,e sroundlns ol lrrh rl,c tmnslomi.r
core and tl,c roic€ coil circuit 'o Inc com.

Tle n'ke b.i.e ukd ai rrernt is a 5.
inch l'Il sl.ak&. Use(l Yitl, th€ arrrlincr.
thc.e i, tar ho.e rhrn rnlfi.i.ni v.l,inr

Il is neces\ary to ralk Nnfin six inch.t
.t it to rr.ke arnorn cmcnt\ .rer tli.
oscnlxlor, rndor *hi.h .on(lilion iloJErarcr

,Tlrc Nlnlc amr i6Fi is^cn.N.J ir a bo\

d 'osn  in  rT jc  n ln t^  in  I  i .  d  r ' s  I  I  rndr
r 'n i t  lo r  nor l ib l€  \ " r l ' .  T  r  n . r ' l l i t . r  fe1 .
tlr€ nakcs it uscfll lor Aall,.rinss almost
e i r lhnr  l im i t  as  Io  th  s ize . f  rhc  |a l l

The oscillator nscll rss a staidard cn,
orit. and any Ffiono oscillator .ould bc trs.d
in its Dli.e. i rrd an ordina.v li.oadcast
.o i l  \ ' i $ .  sno l l  n f in ra . r .  then, ,nNound
a nrnber of n,rns lron rlr r.oida6 and
trsed an olil con(lenscr .onsid.rrbly iars€!
rfian rliose now in ur. This ei.blas n.:r.
xrne msily 10 a t.int risht on oic ligt or
low.dse o l  the  ransc  o l  any  hodem

(C.h tnrnd .^  t ro .37)

!,-
+ & r l l

i.,.

t.Ir top-Ih. 2-rub. plono orill.ror .rhcfi.
h.nr. 8.troh-Sci.m.lic ot th. .hrlili.i

II" IIDIOEIEC'IBOMC REFENENCE I.!Tl'It'

" r","jl'i;r "iil.iii,ii"li"" :i"iii;^;ii';ii r,card air .\cr 1r'Ie harr is to r']ay' 'iri'
l , -  r ,  , . . i i , l . r , n . " , , , , i , . . .  . . r : . .  f .  ' . . r ' c n  j . '  n r  r r  r
L n i t o r  c  A  t d . ' 1 i . t ; . ,  1 . r ' . . . J  l i  r r 1  1 4 r  i r F ' n r (

hvo 6VOs in trusl-lrlll btins drircr Lr) a
6Sa7 as t)lrase inr.r1cr, \ritL 1 6J7 as n ANTI-HUM PRICAUTIONS
l rc  J lnn i6 ( r  s rn {L  DrLr in !  r l  c . i r l t r r  l , r t
; '  ' i  i i ' . .  '  i  r .  nr 'nq ,"  r  a osr S. in
r ^ , . ' i . !  , , i ] '  o ; " , .  l . r  ' . . ' , , r ' , r - 1 , : ,  : '  o  L '  r n r r r - \ n  r ' ' r

a n . . c r  ! ' r  " r , i  l l -  a ' r r l r ' v  r l  l r '  ' l  r r r \ o r r i r n - r g o o r
j o ' " n i r $ n ' L r N | ' ) ' , I | j . ' o o . ' i l l l , i ] l ' r s ) l ' n ' | | .

r o r r , n ' h a l .  l ' . "  r ' . o r J  ! ' - \ ' r  \ L n |  i s  _  r ' h F ( ' , . !  ' p r o p ' t s  N ! r f s o r l n c
o { l - J | l l | " ' ' ' l ' ' . \ | . U - ' o | . | r n ' o 5 | l ' 1 l " i ] l | ' l 1 l . l ' n F
r ' . . r . t  I ; J r , " " \  1  t , ' l  t "  l d ' r a  o r  |  "  * l u c  l 8 n ' 1 ,  n r l h
' " L l l  r " '  . '  o ' . . , l  r .  l  l o * , r " r  w l r '  n i l ' l  ' J  r o  I  a r  r - v r  I  a  r ' ' ' r d . r u k
r ' . f  I  a y r  r .  , r . J  r ,  ,  t " r s .  L r  !  n  i  I U - . r ' L P  r r . k u t '  r ' o h
Or&c ii sonre dillcultv h covelins dre oltridc sources.
i , r i i , i " ; . , ;  ; ' " ; " , '  ' r , r  o .o  ru ro ,  r . e r r .  . {  t } l ' . i 1 ' " . ,
o o t w o n | ' l I . i l \ ! ' \ ' t ' J r ] ' l i " , . ' e r l J ' d . ' | ' . ( \ ' | i , | ' ' ' l
r u  - l r " r e r : c  M i l o r a  :  t l  I ' i ! l ' ,  r f l 1 .  \ t , s  t , , l ' r
' . ! . " | . , r L . ' l ' U n l | . ' i ' | j o . . l ' J l | " d L | ' ' ' ! , l f o ' . l o l ' .

'g-t*#=. { 1,',.,11 :::i;"';;,i'{*il';i._--$'T 
ri:'it';it',jt*f;

{
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Dyncmic Tube Tester
Mutuql Conductqnce Meter lor Accurote Tests

Il!l icw cxcepiions, all thc
'ubc tcstcB o! lhc market to'
drl .rc rl,e lolal emission Irtt.
,\ll ,leD..rs Lut ihe .atliode

arc ticd toaedicr atd t|e elri$ion oi thc
can,dle is iiraercd bv a D.C. millian-
nrer . r  \ rL l '  r . s rcd  re tu i rc  f$v  $ ' t<  and
are  r r l l l  Io r  : l ! .1  3 ' ,d  cnr t r l inn  t . {s  o r
re.ri6.r\ ann olrput Lrlrcs, *hcr. tlc €mit_
tin( abilitv of d,. calhdc 's one .r lhe
-oor iacioro lr ollr{ lJpes ol lub.s they
harc scvcrc limitations. ior lhev grve no
irdiGti.n ol th€ tub(s lranrodudancq
tr1,Irr1'rttd irfr. (Il!trral contllct4c€,
rbbrcviarcd Gnr, nrcans drc smc.)

liaDscondu.'.ncc l,J lornrla is:

'1l,us, 
ii ar A.e. sitiril oi I roh is rm-

! r r $e , i  h ( l $ce  i  cnJ  and  ca thodc  o I  .  ' uh€
s r t l ,  r o rn , " l  l l r r c  .  nd  La  ro l Lua  a f t l  i s
A.C, t,llle conrl,oretl ricasured r inc.c
adorrcs, tllc resull is a drrtcr rcadns 'n
hiaro'nDs (/lll!t. 1l 'e A.C. ortpul is

s,,, = _91' 9'l _ ,oou , rrb.".
Si i . .  t l i e  ru tes  Sr r  r  d t r ( t l y  a f i ( t cd

lit cnnssLo!, pratc rr5'nance, lostr'onDA or
c[mdrs, (r.., Li'c ttsr it nrade undcr co-
dnions closely alrrroximatins a.tu3l work-
'L (  .  n  LuL t r .  I1 t r ,  r ) le  u i  t cs t  i s  8 r !ddy

o i  rc todes  rh r r  * l t r le  cnr iss ion  Ic l lo t  N i t l l
sonrc tul,cs ro a lbiit trhcrc ll,ey orght
Liaf. brd) rcjecicd l,y an enrissi.n tc5t.t,
nr.ir Snr l,ad actlallr nrcftascd and rhcy
rr.re Dorc crll.,.nt Jnr!lilrefs ll,nn *hcn

l"istr.. I s|.\rs lhe l,tsic drcuit lor such
a lcstc!. 

'l ror.ti.allj lLrt otq{1 lrersur
inr d(i.r slrorid Lc .n A.C. nriui:lnmcler
oi ttrc aJnanonere. rlp€ shicL rcqEnds
to rlr l.(1. HoNever, snrcc such 'nstru_
nrenc a.. scarcc. it L.s bccn relhc.d $ilh
tr ch!l( Ll ro at,til) rlic nlat€ Yolraa€, an
noblirg crracilor C1, a d'ode rtctincr and
l i {  , ,L i l l , rnnn. r ' r  I l l .  l t  rv i l l  b r  no ted
rlRl thc ouirn,l inr,cdnncc ot lllc circuit
. . ,nnr i \ .n  o i  L l  C ] .  V2 .  l l l  and  nZ i3
duit; low. Tirercin docs tl,e sm tcst difier
t ron  . . , ' r l  onco l rns  cont l , r ions .  fo r  d rc

L ,c r rc  d ' r  A  C,  ou tpu l  in lo
a lard snall conrpared to dre tube's plat.

THE REQUIRTD EQUTPMENT

Sine. dre lo sar shorlages, odd patts
are io bc used. no sFcific lalues ?re srven-
T l  sunp l i . !  t lL€  o0-c ! . l c  A .C,  . iAnr l  fo r  r lLe
.onr ro l  l r i , l  3nd  . in  be  any  sLcn dosn
transiorlrer, a x'niding on trrc poNer tdns-
fomer, 6lamrnt, bell rnlgina or den a,
outDot translormcr.
dnwn iion it. Ill is ro adjusr tl,c volhsc
apDlicd lo llic srid and .an bt any valn.
ol votunc contlol. Ir cxn b€ sct at one volt,
or iI thc nrcl€r hasnl srficicnr flexibilnv,
ru an Lc DUr on rl,e rlncl rn,l ier lor rari_
nn\ Itl6 rclcs- This sould ako be a
simpler prcedurc Iinn sNilclins s'runls
a*oss lhe mctcr lor loirer c.sc rclers.
Ll @n be a 61t.. chokc. ardio cnok. or rhe
orinarv oI an oulrtrt tnnsfomcr It shonld
have rirrv resisliric so r@ ar€r: D.c.
drop will not be crealcd across it Nl)en

rtstrDs powcr t1h' I1 s|orld halc fairly
hisll nnlcdanc€ at 60 clclcs--sy al l.ast
.10 I{. Cl and C2 should bc paFr caFc!
tors offering lore i'nritdoct at 60 cyclcs-
? \lId, Drcferalilr llrser.

-1h. 
n.ter ca! l)e nn! l).C. niilllarhcler

wnh a lundanciral raie ol ironr I 6 I1A,
thorsh a l,isfier rxnse coukl be used iI rhe
ixcd Arid input volra*e of one yolt sas
incrcard. LoNc. raDse nc1.rs can l,ave
rhcir scales cxteudcd *nh sunal,lc sl,unts.
Sin.c nrb.s rarr in Snr fr.m a few lrnn-

dr.d k, ibort 6000 nicronlos. 'hc scale or
s.ales will narc to b€ rcadabk lron aft
pro*iharcly 0.2 to 6I{a. V2 can be i diodc
such as 6H6 or 84. Any trbr $ith s@d
.arhod. cnission can hale irs gri& and
rilate lied logetlfr to operare as a diode.
nnd Nill vofk l,erc. ll2 can l,e any potcnn-
ometer that will .arry d,e metcr currcnt.

It forms tl,e diodc load and is adj$kd ror
nnx,mrn, nrrter .ca(inrs s'th a sir.n nrlnl
sisnal. q(c adjunrd it can l)c lcn or
i(:daced \vitL a 6xcd rcsisror. I{.1 is lhe
I'ocnIionrcrc. (any volme condol) ior
aiving the nrbe irs re.luircd biN. lt nn$t
bc much largcr in vafue tlran Il5 so rhat it
Nill n.l l,ass too mrcl o.renl drc to thc
dro f  xc ros  I l i .  l r  N , l l  he  a  f ruu  o"dc l
con l ro l  and $rU l rc  ca l ,b rare . l  l c  sc t rn 'c
dercnin,.d br n,crer mas-euenr, anir

The rest of rhe in*rument .€quires : I
A  r rpncd 6 l : rnLn l  i . rn r io rhr r  T2 ,  ro  rL l r l r
a l l  iuLe  rc ' tu i r rn re ,  t \  bc i  secn |  |  an , l  117 r .
Z A sourcc ol ll srrnly oi abo!1 150 r.
trifi smd rcsularion and blcedcr taDDed
aLrut crery 50 v. to suppl, various r)lale
and scrccn rFl.Dtirls d |i.s. 3-,^n arfur

(Co,tnn4d at poqe 17)

7 : /

Figi | .nd 2-B.iic cncuir ol rh. timplo ldnrconducrrn.s t.n.r d.!.'i!.d in tln.rti.|..
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A Novel Feqture
in P. A. Systems

tTrLli t:il.-t?i,':1 lllt, li i,ii:;'.:::
r Ll;t +i; -:r,:r:''"1 lli,t,l"ii, :.;l';

a IoN l$.1 nri(.oplronc xnd rli. orlDur

oscillaror and ll,r rrobl0nr of c.vora!c i\
solvcd. 

.1.liis 
is .stirriall) rsn,l rvl,crc tl,rn

is a lr'$t deal of rooD io,re, as 3t lrr
tns  a r , l  d r rc . ' ,  as  rh .  on ly  sa j  to  1 , .
lnard  a l l  o \ f r  r l i r  hx l l  i s  to  l rx r .  rh .
$n,rces oi sornd \cxtlcrcd aroufd at a

ANTI-HUM PRECAU]IONS

SonE carc nr l,ril{ln,s an inrllilid is
necessiry ii Innn is 1o br hert down and
qualilr u!, TLis sct narts our \vnh a sood
nlrr. ssrch Thr two chokcs and tl,rcr
.ordcns&s assurc propc. tn@drils ot lhc
r.ctincd alrcrnrtnrs curr0nt, and lhe ca.e-
ful sLicldins ol rl,e rvl,ole sirjn.l Ir.rh
rishr up to thc srnl oI rlie rc.o,d rub.
guaranl(s al-aintt o0-cycle picluD lroft

lr is unncce:sarJ ro say Brch abou. tlrL
.hokcs, cxcc!t rlrat drcy shounl bc l{^v
r.sGrancc and l)isl)'crffcnr t)pcs. preler
ably r.1cd for dorlile ll,e current lo b.

sr.se (1.ive\ a 12'nrch srakcr Nirh cx..l
lcnr yol,'n,c ]\ shndard .ircril is rsed. rlrt
ffo 6\:6s nr push lull |cins drner by a
65(17 as nlrxs. invrrt.r Nil| a 6Jt as a
r , r . -amt r l i f i c r  s l rs r .  I )x r ing  t l r .  ex r l i . r  f r
o l  i t s  l i l c ,  1 |n  a ! , f i i ner  !s .d  a  6S l :5 ,  n r
thc lirst stasr, brl rl,e 6J7 lvrs sulinnrtrd
dr xc..rft oi thc grcalcr grin oLtaimu.

Somc nr.y \fondcr why r lhono .scilli-
tor is nrcld.d nr a record I,l2ycr \!ith its
osn amdili(r. This is onc oI rhc nrosr
rs.n,l {eah,res .l rlrir insLr$ncnt. Thc
oscilhbr ],as co.siddaLl. Irower and wl'en
d,e nl,re. is rs.d in a larsc hxll {here
rh.ic is son)e dilncrltr in cofering tl'e
$holc placc protrrly, rlrc oscilhlor h.lDs
oui *ofdc!ILrlly. Seleral ridios are llac.d
in striteaic l6n'ons, n)o.t inrcnnas ^re
risged ur l,oll' on drc radi.s and tl]c

iq'z

AhDi f i s r  .nd  !D. . ld "  t .o  bo i l t  i i  o i .  I ' d l l
rnd  or . i l l . l o r  d id  pho ioqr .ph  lu r i t .b ls  i i
th€  orher  f . l i  o r  .  Fc . r .bLe ca-y  ie  ca3e.

ru r r .n t  i s  d rx \ r  l )J  t1 ,€  a .s r  r \o  tubcs
Son i .  o l  rh . . (1 \xn txsrs  o t  don l l c . . l roke
n l t c r n i g  \ L l l  ! $ o r l l l e $ .  '

f in t  $ases  o{  r l re  !D t ) l i l i . r  t l ,an  l t  i s  n '

Anor l )e r  nn ' ,o rhn l  ! . in l  n ,  h i . l i r :  h t r i
i s  lo  surnd  x l l  l l Lc  nan i  t .  , r .  l " r , r  T l r i s
is  n  s r .a t  l , c1 t ,  !n  . , , t r ins  o r t  h rm sc t  u l r
n r  r l ,e  c l ' r$ is  bv  r l x  l ,o \c r  t r ins lo r . i c r .
, \ s  ta .  r \  r , , r \L l ' l e  a l l  n r i c ld ins  n r .y  l {
l,'ouglrt lo tl)e same xrorn(l ll may b.
.iorc convcnicnt ft, lirve one srornd loinr

Thc  617,s  l rookcd rp  i ' r  s t rndard  s t ) le .
Ir rvill bc norcd th.t tli. s.rcen r.sisrrr is
hken ofi dl,./ d,0 deco!Iilinlr circuit whicl,
consids oi lG aDd C.. n,(cx{l oi n,nnii(
srmislrt ironr thc hish rolrnse is in some

'l 
l'e vohDie corrrol is rol nrlr.dfc.d trr

lil llrc sisnal lrxs becn ifrrl n.d t|rousll
l l ,e  6J7 .  

' Ih is  
A ives  us  a  L le l r . .  l cvc l  o f

silTrl to work $1th. 1l rvxs rol conridcrdl
a ted nlca to usc a snrsl. roltrnrc c.n
trol ior l'lon.sra!h ar(1 fii.rot)rron.. as tlrr
Drcscni xr6nrfrie!r D.i{.s "Ixding" pos
siLle, $ilL a lilrle nrinit,ulxlion, or nlrono
rnd n , iL .  cxn  l ' .  n r i \e ,1 .

Tlr. 6SC7 Nas lonrd ro giv. l,.rir
resrlts l,orl in sanr .ftl fr..d.ft ftuin dis
ton,on th.n . 61.8 l.rn,crl. !s.d in ilc

l'hise inversion is accorrrlin).d throrqh
a par l ia l l r  sc l f -ha lan . in !  c i r .cun  nh i .h  n i . r
ro r  E i \c  rs  n"c l '  F r in  i !  o  l , c r  L  t  in  m\
o l  in ion  rc<L l r (  in  s re  t " r  s r i l  r l ' r y  T l ' .
only fcahrrcs of note in the outrrl .ircrit
are the grourdnrs oI h.rlj ll,e transfom.r
core and rlrc voice coil .ircuir '. n,. con-

'l-he 
h,Le bcins uscd ar rrescnt is a 5.

inch l',\1 sD.itcr. Uscd \vith 1he inrDlificr,
tl'c.c is lar nrorc rlran \!Ifi.n w.lrm.

It is nec.ssary to ralk wilhin six inch.5
o f  i t  to  mxke ann. rn .enrcn t .  d . r  l l i .
o\cnlrtor, rnd.r Nhich c.ndi1i.n it oJrerarc(

Tl,e \ehole amDrifi& k encascd in a bo\
wr,ich hean,rcs ?0 x 20 \ t2 indrs. as
doNn in rlje rl,oto ?nd is d\,s a hxndv
rnii tor nortable Nork. Tlie.(illaror fca-
t,re makes it rs.frl 1.. gajl..in(s alnosl
t rn l i6 t t  l i n i t  as  to  t l , c  s i ,e . f  rh .  f ia l l

Tne oscillator its.lf !ses a sran(lard cir-
ctrit, !.d an]" n|on. oscillat.. .onld b€ us.d
it iis llice. I trscd an ordina lrdd.?rr
co'l \itn a sriall rritrarv, tlran nrvounC
a nlmbcr ol lLrr.s lr.,n rlrc sc.ond1 ,.d
rscd an ol.l condcnscr consid&ably larzff
dran dro\e now nr rse This c.ablas -ai"
' , ' ne  ms i l r  ro  a  no i r ' t  rshr  .n  r l j c  l iqh  or
low c.i8c ol llrc mnAP of rny m.deE

(ca"tnnt.d .r 1,n,1. 37)

t.It top-Ih. 2-rub. efono otcill.|or. !.t'.
6.n1. lofon-Sch.h.lic ot rh .hptifi...

llaa IlDloallcrno!flc tE EEbrcl lrtll r

- drasn by tl,e afrlli-
ter. A loN-resist-

stcike. 6eld is

f,t ii;:.':lil'.:,i:r:
M\| I sard oh-s being cn-

_*?

g"*.
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Dynomic Tube Tester
Mutuol Conductonce Meler lor Accurote Tests

l'[ll icw cxcerrions, all thc
rubc t.stcrs on lhe malkcl ro
dry arc rl,. lolal emission IIIE.
,\ll ,l.n,.nts bur tl,e (ithodc

restina power t'bes. ll should harc fairu
l,igh inrFdarce rt 60 crcl€s sy at lca$
.10 1I. Cl and C2 shorld l,e Dal.r caFci-
tors ofqins lorv ;nl)((lxncc .t O0 clcks
2 ttld, D.clcralIv larsrr.

1I]c n.rcr can l,e an_r I).C. nrillianrmet€r
$i(h a lnndanrental ranse oI Con I 6 IlA,
tholth i |isher ranse could be us.d if d1e
rxcd a.id inrut rolhsc o{ one voh las
incused. rn$tr rinsr r)ctcrs can have
1hci. scalcs exrcndcd e'rh suilable shunis.
Sincc tlbcs !a.r' in SD lron a fcw hrn-

dnd lo ?tDrt 6000 micromlros, the scale or
icles sill harc to tc readable from ap
proxinarely 0,2 to 6lfa. V2 .an be a diode
such as 6116 or 8{. -{ny hlbe wirlr g@d
.arhodc cmission can ha!. ils arids and
l,lite licd t.aelher to o!fiate as a diode,
n rvill rvork l,r.e. ltz can l'. anr rDt$t1

.n)eter drat will carrr llLe meler current.

FiE!. | !^d 2-8..ic cncuit o{ tfi. iihpl. h,nr.ondu.l.ico r.n.r d.!c,ib.d ii thn.dicl..

Ir ionrs il'c dio.le load and is adjr$ed nr
haii D nrct& rer,lilx $i$ n sirer hptrr
s iana l .  ODcc ad lusr r ( l  i t  can  bc  lc i r  { r  o r
rcplaced \vnh a nxcd resinor. R.l is tlc
notcntionrclcr (any vol,Dre control) ior
eivnrg dre lulie irs rc.l!ir.d l,ias Ir nnEr
be much largcr in valuc tlian ll5 so d,rr it
rvill nol lBss loo Dudr .tr.renl d'r ro tl.
drot across Ii5. lt \rill b. a f.orr lxncl
coltrol and will be calibrxrcil. Ils sctlilg
rlelernin.d by mder nra$r.n1enl, rDd

I

:re ticd loredier atd t|€ elrissior oi rhc
crtr,ode is nra$rcd hy r DC. millian-
n ,erc r  \ rL l '  r ,5 r .6  r . . l " i r c  I ( \ s  o ' r rs  and
: rp  ' s . l r l  I . r  lLorL  r r ,d  .D i i$ .n  l cs ts  o l
re . r inc rs  anJ  or rnu t  t rhes .  w |c r€  i |e  em' r_
r in !  a l , i l i t v  o f  d , .  carhodc  is  one o t  1hc
-rror iaciors lr ollr.r typcs ol trb.s rlier
lia\c scverc limnations, lor rlicv sive no
indi€Lion ol tne tub.s ranscondtrctance,
,,1n,.r1'rird sn,. (Iltturl cond!ctanc.,
trbbrcvialed Gn, ncans thc ene.)

' l ra rsco  u . raDcc l , J  Io i inu la  i s i

' l lNs .  
i t  an  A.e .  s$a l  o i  I  voh  is  m-

!rc$cd Lcrwnn s'id and car|ode oI 3 rube
;,t1, non,,xl nlara a Lixs lolrases and ns
A.C, rlrlc coDrb.ot nrcasrrld in nncro
anrD$cs, rhc r(sult is a drrccl rczdns rn
n,iaioDnDs (rllhot. ll rlE A.C. outpul is

",,, - !9 :9i = '*o " "*'
snr.c rl,e tr,Lr's su E dnectb afi(ttd

lry cnnssron, !ratc r.sstnnce, I)osnlonrng o!
rldr!n[. (rc.. ll,c tLn is nrade und$ con-
lL r 'on ,  c l ^ r l }  rDnrox i r , r t inA a( lua l  wotk '
, , !  t "  , l i r  ! " ,  L I ' s  r r l !  ! L  l l i  r \  t i { r t l y

!,t{.i!. ro rrni:lrt rnussLon 1esrs. lr has
. \ . i  h .Ln  nrnr l  ' r  l i i .  t cs ts  on  a  nunbc!
u i  rc toJ( '  L l ia r  \ ln lc  cnxss ion  ie l lo f  Nr lh
'onre trrL'es lo a toirn Nherc tlrel mlghl
l,avc breD rlJcdcd LJ an .lrisslon tesler,
t[.1r Su l,ad actuallr n]crcased atd rhcy
Nrrc  n rore  c l ' ( , c . t  x r r t ) l i l e rs  t l , rn  sh .n

|ign.c 1 sho\'s l,e l,rsic circlit ior such
r  ( . t ,  I  . " t u r ' , t l l .  l , c  ! t i l L ' t  " ' c r s u r '
n , r ,1 . , r ' .  s  ou l ' l  l e  r "  A .L .  n r  l l i dnrne ter
oi t|c drnanurrr. r)'I)e Nl,ich resrDnds
r) llLc ,\.(: lJoNerer. sircc slch mstru-
nsns rrc $arcc, il I'xr bccn rellnccd sith
L  r  , l c  L l  r o . t , t , L r  ' l ' c  t l . L r e  \ o l r i s e .  a ' l
r ! l ruu  ! . ' !ac r ru r  !  l .  r  ' l tu !e  rL r l i l i c r  an ' l
l r L  ' i ' L L ' r , n n . r f r  - \ l l .  l t  $ r l l  L e  n o r e d
r lLxr  t l re  o r r j t r l t  nnrcdxncc  o f  rh .  c i rcu i r
ru r ,u ,  L , l  , i  L l .  L l .  \ ' 2 .  I l l  and  R? is
(u , ra  l ! \ v  l l . i .d t  ,L lLs  l le  \n )  rcn  d i l te r
i ronr  . ( iuL l  "D. r r rnc  !o r , l i i ' ons ,  to r  d t
L L , r ,  - '  '  u  , i c  s L ' r ; r l e  A . C ,  o r l n r t  i n i o
I l;an nnall conrlarld |o dre tubes tlal€

THE REQUIRED EQUIPMENT

Si.cc. duc to Nar shortnses, odd Fr$
arc to tic !sed. .o strciFc ranics ̂ re siven.' I  

I  s , i t  I  l i ( r  r l  e  oo .c rc le  \ .C  s isna l  fo r  t l i e
on t ro l  a r ' l  a r , j  cnr  he  iny  s r t l ldown

rransioffrer, a $n ing.n ll'. rDrver Inns-
tomrer, alanr.nt, brll-rnrsins or een an
onrDur translorncr.
de{n lrom it- lil is ro adjust ln. yollasc
alllicd to lIrc arid and can tJe aty valn.
.f v.lrm. ..nr.ol Ir c.n Le sel al one volt,
or il tIc nrere. 1ri"n1 stincienl llelibilily,
it can bc nur on tlo lancl and scr tor rari_
or\ \IIb scal.s. This Eorl.l also b€ a
sinller lroccdurc d,an s*itchirg shurls
a.r.ss tlie ncrcr tor loNc. ntcc nrcters.
Ll can be a filter d,oke. aldio clok. or rhc
.rimlrv of an outnnt translomct. It sllould
ia"e ti,rv resistance so r@ sreat a D.c.
droD $ill nol be crcatcd across it slien

'lfic 
rcst of lhe inshlment requiresi l-

.{ tipDed tilanrcnr rranslormer T2, ro surrrh
all n'be requircD.nts bclwscn Ll and l17v.
Z -\ so!rcc ol U supllr of about 350 Y.
\itli s@d fesulrtion and bl€eder tappcd
trb.ut ererv 50 v. to sntinly vnrious rlate
and sc'r.n potrntials and l,irs. 3 Ar arra)

(C.ntnrcd at too. 47)

F :9 .  l -A  .ohp l . t .  k \ . ra r ' c  o l  lF .  <h . .16r .  Tub.  !o .1 . .  1 . . . i - .1 '  . . r  .d r .6 . led  i '  p . . . l s
. id .o i r . . t .d  ro  th .  -u rb . r .d  pork  iun  b . lo . .  T r . .c tu . l  rn ing  l l r !  S . !n  omin .J  lo t
g ' . r t . r . l . r i } , ,  C . i i ' . r ionr . r .  h rd .  ro  11 .  v .h .q6  po . r j  ' i rh  rh .  h . lp  o I  a  rube mr iu . l .
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A Pen - ond - Ink
C o d e  R e c o r d e r

Eltli is a cod. rar* rccorder J.!
.in .orstruct {rom odds and .nds
It will rccord wirh 6delilY trP 1('

'- _ 50 words pcr Binule wi$ rlis
nlrchine tou can lmprove )our scndmi: Dt
t"y ., llg. tt cm .il$ L,L:(rNcrtd to a

5ho r r  s : v r  t r . L l r r ,  $ ' l LL  l . unL r  i ! LJ ) '

r nd  amr | | 6e r ,  ' u  1 l ' t r r  l r  \ i l l  ' ! u t L l  ! r " l r

d r r r . r l r  t r o n r  i | c  B l i u  r o  I '  u i n n i r L ! ' r

The conntultion oi tht r..onl(r '\ v'rJ
s imo lc  l t  r ' cs  r r '  !L r ! t ro r r r ! ' r ( f  r !  r ' l ' r r t
a  Iu ,n l ] rn  'n r  , r '  r  v .dLL. ln i ' .L t i "n  N l "Le
a Da lc r  dpr  r ,v \ r \  sLo \ ly  n '  I  rLonzonr t r
d i rcc t ion ,  r l ,us  to r r ld !  Jur \  'dL l  d iq rc5

The 6.st and nrost i'rporlid consdern'
rior in d,c connructio is dre larc rrrLcr'
Th. M10. used a! I.slfl'crogra ' lr' ( e
Drac fLc  rL  3 r l  "Le  t  le r , rJ  u f  L l  .n  " l ' l .L t r " r '
: r c  i n . x , i e ' r c .  r n ' l  i L K . o
have l , r r l c  touLL.  l "  " l r ' r "L iJ  o  I  L r  o r t r
rs  nor  n r .LhL le .  ' r  nu i l ' l  L ,  l ! " r ' '  "
bu ' ld  r  l J f .  ! '  l l c r  $Lr l  r "  !  |  s l ' r l rg  o t
snr r l l  e le ' r i r .  l ' l  "nogr  L r  l l
reccsssr i  au \ . r
, luc€  r l ,e  sp t r l  rdL l  sLL l l l J  t lL .  rJ f l r ! ru
control nccessa$ 10! l!. rlte

As most ol dr consrrucidr *ill delrcnd
on the physical t.alunr oI tl,e bpd rulk!.
rhe  r rDc  ! r idcs  rnd  f r ' " t r r r  o r  n r !u f r rnE
the  rc ;o rder  un i r  s ' l l  l e  l cn  ro  l l .  ' LJ r_r '
\ ! i th  th (  n |o roAnr ' l r \

The rccod.r unit rv.\ i,lrlL on lwo
Dieces oi llasotile ()n tlre irort rre'c
(3 x al x ^'ntl\) brackets were nr'uDt
.d to hokl d'c
ed  :d ru \ t :b lc  s top  

- l -hese ! ra 'Le ls  " re
m a d .  o i  l / l o  r n , l '  * c ! l  l u t ' l ,  " l  l  U !  ( ! ' "
' t ron* ( r .  Thc  r l . '  tLo  nr  ' r
. r  e  I rom or r  oL  rhe  r '  a !s  in  tL rc  ' "Lour
6n of a l9l9 or ltl0 lntrd 

'lhc tl(.r'o
m r A r l  l , x \  L  N r n l i  |  ! i  ' r .  r " ( l '  r "
lena l l ,  "n  n  rx  , r ' .1
ot No. 30 rirc *irl a to(!l nsslxr.t !r
12 ohms. Thc amattrc lLtr' a !r'cr rr
spr ins  neLa l  i r te t . . l  on io  i t ,  r i  , . lL  I  n {  ' ,1 ! '
rhc  len  $n l ,
I / l o r  ! -  x  2  i n r l '  n r ' p  u l  i r u n  k  a l I  r r  I
"i,t,, Orc arn,at,rc an(l llLn, \fitl, a lrtt
liece and d rdjusrai,le
06 holder. TIit En i\ an oi(ln,rrr' 'oun
ia in  ner  ,  .  ' s  ! r , i i n  L r \  , ' r l  l - i , .  J "  d  r tn r
shou ld  be  s l ,Rht l r  61 ' ,1  {  L l r i  r i  * i l l  r r  I
smthly when 'trnc.dicultrr to ll'c laF
h dsr€s  th !o , i c l  , ,  lL . l c  .n  t l "  \ J rson i i
ro  i \ r i i .  on  le  r .L r r  r l  i .h  i \  su id .d  l
r j !D la t .  FUdrs  / \  s ! rn  i r t  i l '  nho loAn l ' l  '

7 \ r l  rh ; i  i i  nc . .$ i ry  i s  rh i l  iherc  sh4 ' l ' l

8a. l. .b6ETh..6plin.r circolr, ro rh. rirhr 6f d.3h.d in.
Riil'€l..r.r d.rlil on ih. r..ordiiq ufir rid t.tr.holJiig d.vi..

t io r ,  and lc l  i t  ro  \ ! i t i )o r1  s l i ck ins  
' l l l

p€n  shou ld  be  so  D ior l reJ  l l i x t  r r  $LLL
Tove on dr F!.r \irh l{lcli.al\ r0

Thc back picc€ oI ll$!n,t. lias sl!6 h
ad jus t  l lE  pon!on  o i  lLLc  r r r !  re ln rn(  r r
th. rraper, makina it rDssilil! to {rnr tlLrl(
or iour r.irr of codc or .r!| sidc oi rl)L
l.pc. Spools oi 2 1o ?t1 nr.[.s i! (liaf,rrrr
ttr-inch !hick lradr oi ha.ds.od, \rrr(
u \a r l .  ' l l c  

ta rE i5  r l  |L  / r  L  L  "  |  , ' ,  I
i s  maJc  L 'y  sD l iu i ,L  n  r ,  I  LL ,  '  ( ,1  s  ! i
211-ind' addins nrc|ine pa!.r n'ro rtnc(
\lnps by usina t{o rxlor bLdr\ ard rtr(

$
$
&

F ig , z -Hoo lup  l o r  r . co r J i ^ s  noh  r . . d i v6 r

Ih .  .od .  r .cord . r  rogo lh . r  * i rh  i r r  .mpr i l  s ,  d rd  rwo ,o | l3  o t  t .p .

s r r l ( ( l  n r  t l i c  J j r id  iL , . ' ,  t  o r  r l r r  lL rn  a r r
r i l l n r r  t rL r .  l j t t i , r  ' rn '16  \ rL i  l , c  !Lh  in
rv i lL r  recc l \ . rs  r , i ,L !  r \ \ rL  15  r l r  our r t r1  r !
i l i c  anr jn l l r t r  \ i l l  r . t  l r rJ  rs  n , l c l r .

l ' 1 ) r  r . . , rd$(  i tu :LL  11 . (  a i r  rLL .  l ) .L  a r l
1 , l rn .  \ r r r r  r r i r ) \  sh . t r r  L r \  r ,Lo \ rn  s r l r :
rac l ! . r  s l , r "  co ,Drdr ( l  l ! ,  r l i r  r1u lc  r (cn
l r r  o r  f ,  su t ,e .  h r  \ , r  ,  rL , f  . \ \ ' ( l  s l ,o i .d
uut .  1 | r  .Lhr ,  I ' r i  r r . . ' L l . r  \ i , f r ld  1 , .
r ) ro \  rJ  s , l l ,  ! .1  n , r l l .  t l r i l (n \u \  r , ,  L ,cc t l
t lLc  r r la rs  i r . ' !  \ r i c l i i n !  i r ( l  r r r rd r r  r ld io

l i  t l r r  cord .ns l rs  a , (  u !  rnx l l  r  Lx r  \ f i l
u r .e  . l r r t t c r i , i s r  i i  r . " r  ! rc  roo  l )Ls  r1 , r
rc l . r ' { i l l  no t  r t . l , . r ( l  ro  i t rn  k r rn is .  l
,o rx , t l  r l ,d  0 l  n rn l  u rLr \  r ( r .  . . r r l . t  lo r
n r ]  s r l  0 ! ,  I  r1  d1 l i . , c r t  v .Lhrs  n is l i r  t .
rrq!'r.n 1or orl,cf fuh)s.

&.]u:e rl,e l,orrrf rerluir.lrdl is 6 roli,
D.L. at j/: urlnrc, slnt rrad.rs riglI
) iesn . rc  ro  l { , i1 ,1  i l i i \  ! l i !n r .  I r  \ : !  i r fn l
l ,o rvc l r r .  r | x t  t l i f  r ( ro , ,n r  \ !L r lJ  r1 )c r t r r
L lunc  r )1 . (h  *n l , r r  a  L r " r f \ ,  l , r  rs in :  I

r ( | i r  1 r i (  (d ln1 t  o r  t r

ou t r ' t .  To  record  n  r l , i !  n rnn , i . r  the  s is
nal m^t be tLued nr ard tlle odrput trani-
ion.c. disconnrct.d irom t|e ld,d sleak
. r  t rnd  conncdcd 1 !  t l i .  r ( . r , l r .  i , \  u rn \
o l  r  ! ! r a l l e  s ! v i r c l , .  l i i  r r . l L l n ; . l t r r n l
r )c . . r ' r t l rd  to  d ,e  l r  o r  l l  o l r i  t ]1 )  o ,

!  i r cu i (  i s  s lmrn  n  l : , s  .1 .  S in .c  r l r  ( r r .
i f n r  i l o N  j \  l f q r .  1 l .  s , n l l  , , : d t :  h r r
r .c ! i6 r ' s  t r i l l  f . r  l , !  s t . i . ! r , , , !  r ' l , i ; ,
l ro . ,  o ld  L ,d t . r  ( l i r , l r i  o ,  ( , ( : , , i  1 , r ,1
s ! . i l . r i  r ro rk  \ . l l  l ! r i )  r  l , r { ; . , r  1 , , \ r r

t r .  u . . a  t , \  1 " . r l l
\ f rn , . t r )  o l r ' rn r ! .  n r  . r ( i r ,L  n . r t rn , r  a f

l .d r  un l r  l l r i :  fu i r i t rL .  L . ,x I r  I ja l , t r  j i L
or r  { l i r cc t t .n  r Ian  r i .L  . iL r

\ \ l n ,  r j i ' I | , . . ' ,  ! f  -  ! l  r l , L \  r \ L (
' l !  r .  l r  $ ' l l  [ r  ]  r 1 . , ,  L I  I  r , ; .
n  Lnrs  s ' l l  i r r ! rn  thcnrn , l \ ( r

prorkr talt $id€s tu,unred or a mrtrl)lc
board. The strilis are 800 to 9Ol n1t j,,
I.n(lh. whicl s|e! r.c.r.le(l .n lnrr, !ill,.
wltlr tlrr(c ro*s oi code r. r si(le. pr.vnn
n rL r }  .conor ,dT i , r r ln r l  o f  n lo rd ! r !
Possrb l l  hp€  o f  , l k  r r lF r  sh l rh  c rn  i , .
rurchas(d, L,'rr il t u rLr foLrnLl r :!
.onv€ni$t to cur r|l lddnr(-hachin. r]r{
i r ' ro  s r f lps  ! f  r l r  n r " r , . r  \n t r t  l , " t  i ,

l0  s l r ( l  fo r  n  t r r . . s  . '

Th .  aml l i f ie r  i s . . ! rnn t . r in  t , ,  r t  nun
, r rc r r  o r  any  F  tn l  rL  I  \ r  r .  i \  .  s , ,  l
r ' ,F . .  L  ,  rbv 'oun\  r t r  i r ' !1 , ,  t \  u i  I  !  ,$

b. .ornrnl. as ,tr rri,i
rdur r  o f  r l k  6 r !  rLL l r  , r ,  ,  L  i r  !L r r r .  r .
r I roux l ,  t k  d in , l r  l c  |  .  r .u , r  , , r  r t r  L ,

r rcorder . in  r t \ ^  t r  c rn
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IIE radio trrince is ncr6 olt of
trorl,lc No soorc. rlocs lic lcarn a
drnrs rhorors|lJ-1hxn he is rold
sor)ethins tlnt conlra'licts i! flat.

Srar l in ' {  ou t  \ rn l )  s imdc t l r r ! s  l i l { c  con
,L ,x t , , . s  a rd  h  l r tos .  l r t  xsnr r .s  l r imsc l f
1 i . r t  | l r  tnoNs lL 's (  \ l re rc  c locr r i c j t J  \ r i l l
' ro  an , l  rv Ic (  ' t  r . r l .  lh rn  l rc  i s  i , , r 'o
dr . rd  ro  , \ . (1 .  xn , l  l l re  con, lcnscr ,  and
s . rs  c r r r .n r  l loqnrs  in  n  c i .cu i t . rn t i in
n ,L  n  t , . r I . c r l !  so . , l  n , i , l .L lo r .  \ \ ' l r cn  |c
ar t r  r I  t . ,  r l cc ( roD ru l i cs ,  l i c  ln r l t  . . !e i  in
\ r l , i . l ,  . ! . r  t l i c  !nnrak€ lnc  ( ) |n r ' s  In rv
aj)l,cir\ tl) l,c ianorcd. -\nrl rvL.n lc ,jtls
r l i r . r !L  a l l  r l r csc  d r l l i c r l rn (  a fn  k rov \
or  l i i i i l {  | | c  t .oNs l { . i  rhc . r r ,  l re  i s  u f

s r rL . r  $ l i r f  l r r  nnr \  i r ro
ar tc rn  r )d r lc 'ns  l le  n l r l l y  docs  j . . f f

. t  \ r .  t la r  gocs  ro (h{ . f ,  nDr l  rs  j c  Ins t
v r r \  ! r  . i .  I  j l r ;  $  L \ ! j

, r  l ,  \  . , ,  I  t , , ^ n \ .  l e  . t  . . . .  L t . , r  , , r \ ,  . L r
i s r  (  Uv !s  l . row r . ! l i . '

11 , . r  I  r  ru rs  n r to  r l i c  l , x . in i i \ ion  t rn ( .
, '1 l l  r l i r t  l l ,  l ' as  l carn .n  abo i t r  r t rn f l l  . in l i r c
s . ( \  in t .  rhe  ( l i , . x rd  l l , c  c r j t j . .n  r rn  s t , l ,
r i i l  I  iah  I i lL , ,c f . !  . r , . c f rs  rv l  i r t )  0 j r
\ fns  ld r l )  l r .a  1o  l , c  ! f i { t . r l r k  j !  0 f . i t r | | f
,nnL i r r { l  . fd  i ! Jx tc t l  \ f i r cs .  d t  l !  r t : i
, r x l t ion  . l  a f  i rc l , ,  i r .  n , t , r , . y , t  to  i i , l

i n r f r f i  i l . r :  a  n i r  o f
r , n r , \ . 1 .  h i \ r T  \ r r \ ,  . r .  , n r l t r :
r 1 1 \ , r r n a  i r u n \  1 r  \ .  ! n r r  t ,  o t . i | -  .  r l

-a

i d  d  i b l  t r .  E i .
ndrpqirb G) rhovr ho, i.i

AN INFINITE TRANSMISSION LINE

Sr in ( l i fg  \ ra lcs  can lx lc  t r r .e  on  \ , rcs
o l l r f  t l ,an  car t t r l l y  c r r
bc.iu* ol unriltasa,t i,trl t.c\t,c.1cd
I r o l l d i s  o n  t h e  n r s t  A . C .  l . r r r  l i r c s
r l i r t  I l ) r r  1 l ,ey  rvc re  n r \ t  l , ro !s  r l  l f r -
rna l i cx l l r '  ro  t l ,e  i l t cn t ion  o f  l l c  r fa i rcc r
nrA Irr.ics!on 

'l1re5e 
Iors r Luvcn qr..r

c l ra rac tc r in i .s  iNr ln lo rs  ro ln l  noD ar

cxtcct to |]rl sofic lo\fcr nro n, as the
l\o \yircs l[\c a ccrtrin capxcity to cach
o l le r  (o r  t l ) c  s i r i j l c  l incs  ro  car lh ) .  W€
caD consdcr n r so of corddEcr. and
cxjicct x cl'rryitjj currcrt to flow. llut as
cr f ' .n l  lons  in ro  r1 ,e  l ine ,  i t  !nec ts  rvnh
so.re re\i]rnc., antl a lhe adv3ncins cur

!-kA)-
q_ty_ ___*

Itr.h.riiq-.rnd r.i!hi!sbi tii. rr .rr.d .r,

rc r l  l { r l l ( l s  ' ,n .  m iAnf t i c  6dd aror rd  d r
$ i rc ,  i t . l ro  h rs  ro  ovcrcone sonre  in -

WHAT THE LINE 15 MADE OF

Tl,c lirc lhcn looks to the current rer!
nn ,c  r  r i l c  r l rc  s rn r . ld re  o l  F is .  I  (c ) .  For
rlrr.scs or strrl!, n cin be hroken doM
int. i n' l,cr ol Inr.llcl l.nsths oI wire,
cr.l) hr\n,! a ccrtah .mour oI induc-
t r fcc  od  rc \ i s r ince .nd  \vnh  a  cer ta in
Ql )xc i ty  l c rNc .n . :c |  l .na th .  You .an
mrke ronr  l . ra l l r r .  ccn( iDet . r  o r  a  n r i l c
,1 f (rs ro liild.fcc.

l1 s||o,,r,l bc (trnc rc$ille ro mcasrre
tlrc rnr0.(lincc of sr(h a linc if il we..
rot lor rl,c ix.r rli.r ir is trfrnitely lang,
ard h.isnrins 1l)e n,nnilc is nor a rracd.al

\ \ ' c ,o r  n rcar r rc  t l t  inpe lancc  o f  sudr
n li"c, rltr ran. ard do it rvith a ratl,..
nrorr sc.lion Jric. 2 slioss 1,,v. Wc nrst
ri.rn,re t rc s..rron $i1| thc ends omn and
l l r .n  rv i lh  r l rc f r  s l io ' rcd .  I l  rh .  s . ; i ion  h
nra(lc slio cforah, thc inp.darce $.1.n
oTi.r .rn n.,l d,.,,I.j nc nra.tic^llr in-

Fie '. t.)--4diidry
(h'^ hieh tme.d.k. dosbt.r.

nrilc, ^nil llicre \rlll bc ro ncasurable iD
Fdan.c rvhcn ir is siorlcd. li rve lenstlcn
lli. |nrcs a lltrle. d,c orcn,circuit im,
nnT in .c  d r . r \  ( ,1 , 'e  ra  rhc  in . rea !ns  oF
r .  r r  ) ,  \e l "  c  r lLe  ' lon  . , rc ! rcd  rmDad.na l
riscs (r,ccirsc or rl,c nrdudive r;.r,n..
o r  r l re  l cnsr r rcn( l  \ fnc ) .

Obriouslr, il llre liic ylre mad. lo.{
cnonah. drcr. \voukl b. liltle difier€ncc b.l,
hv.cn ti,c shorl- and onen circuitcd in.
Fdance. Aclr'al cxDeriment sith a IeE

(Conti'tlcd an tas. 16)

TRANSMISSION TINES
Di,ldlc o{ tl,is rvire, fairly ncrvy cur'.nts
fiow. l\/e \rould crrrect tl,c i'ft,c{hfcL h.re
to  be  la in j  low-  Ou l  td \ r r l  lhc  cnds ,
ro l rascs  r i sc  a fd  c r r r r r t  d f . rs ;  thc  in
ne(hncc bccorics lrialrcr, i,r olnr \oi(ls.
A t  r l ,e .nd \  wc  hr f t  r i rac l i c r l l r  n r l in le
n , , r i rd r rcc  ( fo  r , lacc  Io '  the  c t r rcn l  to
so) .  zc ro  cur rcn t  nnd LL ish  !o l t rs rs' i l i i s  

h ish  lo l r .se  is  d tc  t . i  c ro \ ( l i , r s
rosrdrc r  o I  .1 .c t ro 's  r t  o rc  c fd  o i  rL 'c
\ ! i r c ,  \ f i r I  cones t  x l in !  s . r rc i l r  a t  1L 'e
or|cr cnd. As soon as lhe cxcilnrs roll-
rg .  d ro t )s ,  r le \e  e le r t i { t rs  s l r r t  ro  rus l r
l)a.l aAxin. 

'1lre 
ralll.nrin sxJs llrc! ar.

r . t l . . t . t l  i ta  r l r0  end . i  1 l ' c  \ r i rc .  I  l re
r .$ r l r  i s  t l rn t  \ rc  l , I c  t \ vo  s . l s  o l  \u r .s
on  l l te  N i (  t lDsc  drc  to  l l r c  iLnr , " l scs
I ro l r  r l )c  l . rn i r i t rc r ,  ind  l l , c  (nc .1 . ( l
\a r .s  l i  t l ) .  { i r c  i s  c r l  to  a  q ,hL le
lo r l rh  (a  l r i l i  $ r \c lo r8 ' I  Io r_ . ran i1 , l c )

orlrcr rnd $c l[\c ^ rk dn]q uti..

du.tors. lley rre acrrally fx|cctcd lo de brealLin,r doFn. Antercs Nere frrlli.rllt
l i vc r  tov$  a l  dLc  .n ( I ,  inn  t l ia t  \ v i t l ro r l  n i l .  A t  t l l e  odEr  l ronb lc  lo in ls ,  fa rnn i .x lLy
.erious loss, il il is nr.onv$icnl 10 n.e lic.vy currents vonlrl h. Iounn. \il, n.
$vo Nires nr lhc lnrc, of. $ill dol lrna! voltasc to spcak ol- l?.//..rt,r \vas tlre r.r-
nlso be any c.nycri.rt lcnslh. Tic n.w rcn, tlough ir \!as sonre tnnc L.Iore tLrc
ridioman h holh beNil,l.re(l.n(l n*niciofs. :nsineeB lound it ort. . lons- bcl.re
These lincs isnorc all tle rnlcs or radio. ll,ey dircoycrcd lhc rcni.rly.
Tl,ey scenr so simnlc as to bc inro$iblc to To so oycr lnc srorrd r|cy dnl, lct ns
md.Frnnd. Tlcre n st bc a catch somc- ludy a lire Iik€ ll,ar of l:is. L Tlrls nray
Nhetc! be a ',ow.r lilrc, or llre r..re f.niliir

T r  jD is \n ) f  t i r rcs  rcx  v  i rc  as  s iNDte  r . ( l io  l i r r .  cons is t  ng  o f  I \ fo  r i cccs  o f  N l re
. r " l l  . \ r c r r r  r ,  \ ' c L o h . o ,  i  v  - o I r .  l , '  1 l  L
-  . " ,  , , . t  , , .  . , ,  ,  .  , : . . , "  \ \ ' o  r - "  \ !  l . L a , \ n  ' , 1 !  l l " r  1 " . . 1 ' r i  , . \ o
l ras  l , c .n  i r r l r inc  !D .  In r le .  " i sn ' t  l l r i s  D ic .cs  o I  n inna led  w i re ,  . ro r .  o r  f t s
rcnrnr ,  to  . ,4^ i i , i , r<  \ .  r ra ! .  cv . r  t . r f f  t i ' r l r t l v  1 \ i s r .d ) .  a  r i . cc  o r  co  a \ i x l  . i l , l . ,
. l . , 1 .  . .  \ r . ' r f r ' . . r , . 1 , . w t r r r .  t r '  o r l i  . r '  f l r i . n "
r ' .  i . . o . .  r , . r , . , -  '  , r , r . r . ! ,  I  t , t , , ,  r  < n ' c l  l r r I '  o t  \ . i , . . t  j .  I  I ,  i s , l r
wc  ' ca . l  a1 , . r1? . \ .  i f r rdhn.e  l l , i r ; cnra ins  conrnron  l ransFscn.a . l io  l . xd  n r
llie sanre \rlrclrrer r'.tr li.re a riile or l.n rnr tlre rurlos.s of I srfdr. Nc fc
or  l i  . .  r r ' l  l  fp .  a "  nF o  r  ' ' . . . r i , r  i  i .  , .  ' .  f  .  n j

r "  ,  t r  t .  j . r  r . . 1  a a . n a  , . , '  ( \ o . , ,  i (
idcas  o l  /1  a .  l i . l ,a r io r?"  J r  doN.  an l  " inc r  n l i r r i r !  to  co l - l iu . r  r f . l ,  a  l in .  l l  i n t
thr road ro In.\fl..lcc lics rhr.wn far ins ih.nt one jrsr nrxL$ ir .i\icr ro
h .n i? ins  .on l r in l . r l .n \ .  \ c  i r .  on  r l r r  ih .s inc  s .n rc  o l  r l rc  r l j t rgs  thar  l , r I rn
rvir to Lan)njg s.tunrinc xl'ort .nllrary rrarsnrhsion tn,.. .onDtclc
nisi.n lines xrd ab.ri .adio! wnh h.xirrinq nf(l cnd.)

N o r .  t l D t  I ' i c l , f r ' q u , - r \ . ' t r r . n r q  m n  ^ '  ' - f i . r , "  I  e  i . . ,  r ' . r r : , : -! , \ v  1 . \  1 ,  '  . ' -  , .  :  . : a . . t "  1 . " , "  I  i _ 6 . i r "  t r . ,  . ,  : .  . , ^ r  . . . , -  r ,  I  o
wrre conhc.lcil to notljnrF. (\\,e oI po\vcr. \!e nrar itrid, its erds
!D such ofcnG by cx.llirs a si'nil to a 60 cycl. scfcraror, or rci'nirntc rlrcfr
tiec. oi $ire sirh a transnrnt.r, a f.{ in a IooD ol Nirc and .orr,le ir to tTr.
f.d aFny from our "trcc ..rixl.) A1 rtrc o{tpur oI a radio tr smitrc. Wc my
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'I ()\L !1r)c or an,il 'er drt €r
lc rcnlc., anratcu. o. scrvicanan
i s  t a . t d  N i t h  t h r  l r ob l c  o l  Da !

- r- nrnrs an unkro\fn capacitor or re'
ristor or Derhap5 the drasurcnr€nt ol on.
that nar I'are lltercd nr valuc.

To c;alle ricrsrrLnrerrs to L', t!rf,l
sitl) som dr(.(. oi n.draq', nror aP

a!ound rhe Drnrri!ilt oi ll,. \Vl,(atsotr
8r1ds€, and all oa lLr bridJjcs (les.r'L.d
nr this articl€ rnrr,lov rhose !rrrc,rilts.' l h€  

Whrars tone Nr id rL  in  i l s  .nn ! l ' s l
io rn r  i s  s l ,o$n n ,  l ' i g .  t .  l t  c ! !s is ts  o l  a
synnretrical nel*df oi six
|ainins a solrcc .i currert $,.1' is tr l,xl
rery or os.illator, a!o1lLc. .L d.rcctor,
which Da! |c a lllir of ril,onr: or a sal
vanometcr. \!l,rn ll,e nnFdarcc\ ol l{1,
R2, R3, li4 are i! Dr.poirion, no currenl
0ows throu!li tl)e d.rcctor ain bccause
!oin$   rn(l C arc 1t rlrc sanr. lotenl,al
Th is  cond i r io r  i s  ra l i zcd  \vhcn l { l / l {2=
R3/R4, shich G drc srnrc as I{L X I{.1:
RZ X l{3. t rom rl)c abort it sill i'e ser',
that ii lhr{c oi the* rcsisrarces rrr
known, tl,e f0nrainils onc in Lc calru

ln l.ig. I ll,e rcsin.r l{l n tl,c un
knoYn, but il rve :nate Ri rariat,h as i',
I . i c .2 ,  ihen  br  a l te rn ls  l l ' i s  r rs inor  ( l t J )
a roint niy l. .cached wl)ere d,c derectof
will sho* no r.rdn,g. a\ Doirrs r\ and l-
$ill br rt thc san. rolotial. T|is is

F iq r  r -wA. !h ron .  Sr ids€  cn .q i i .  ? -Pr . - r i . . t  . / .p t io i , , i th .n .  v . i .b t . . rh ,  t -A
D.C.op. r . r .J .h .c l . ' . , r - -a r rcu i l  u r i ig  tub . . rc i l l . rd ,5 -A r . r i r r . i . .< .D.J rv .h .c t . . ,

known as 1l,r rull'point n'etlul. It cur LL
r€dilr seen rliai bI enllorins RJ as a
nandard against *l)ich to .hc.k thr ur.
knoM (R1) ,  a  l z rse .dse  o i  la lu .s  n ra l
he nre.srred. L.t ns srrJrose tbat I{.1, 11rr
lnknoBn, is hisher 1l)an dr€ nraxnnum
rahe of the slx.dard R.l lI n2 is nudt
l0  t in€s  R l ,  i lEn  I l l  x t  I ' a la r .e  i s  I0
I 'mcs  R3 Th is  lo in t  i l l unra t fs  3  r t r )
uscfrl qualn! ol the brnlse nrcdr.d. tlal
of cxlendirs 1|e 6nse ol .o6a,aris.n
beyond that ol d,e nandard.

Fis. 3 shows a sinple 0racticrl t]ft ol
Wheatstonr l]ridge, rlhicl, nay be €nr
rilorcd lor rlr. measurehent oi rcsinancc

(J) Conn.ct rhe resistor or condenser ro
br lesred acss teminals C ard F.

({) Set the s$ikh to thc C d R nand'

(5) Rotat€ the pordtiomettr knob until
the .udi! nole trovided by th€ r€lunlion
os.illaror is no ldscr hard in rhc 0hon5
or is at a hinihun. The rale oi ft€ po-
renriomet.r is @llbated, this beine doft
l,y nla.in,: klown lalnes of resistors and
condcns.rs acro$ the C dnd F i.rminals.
A re!€.sins swirch day be incorloEted
ro rekrs-a thc bridsc acrion. dren calib6-

CAPACITOR CHECKERS
Wheotstone bridge circuits ond
novel  osci l lc tors crre combined
to moke three good instruments

iron l0 to 100,000 oldns, nnd oi €tacitia
down to 100 nnnl.. w,tl, a r6somble de
src. oi accrrac'.-llc bridse is enrrsizcd
by a Neon lam! c..neclcd r\ a .tlaxation
oscillaror. Thc ,(I'. trat\lontr is an
ordilErv broadcast.n:.riv$ 1vr with a
rario oi 3/1 or 5/1. The cddde*. Cl.
vahE .00; tuId, is .onn.ctcd across tl'e
neon lanD a.d d.tdn)nks rhe trequencl
oI oscillarion. Thh valuc Day b. nllerc,i
to produce a srnabL no'e in lhe phone:
by substituting various values of Cl. A
hish rGistance l{1, ol 0.5 m€g., b con-
nected iI scrirs vith t|f trarsJomer and
neon to linit drc cuftnr rassed. The D.C.
vollase supply is delernined lry d'e neon
lamD enploled, One operarnrs ar.rnd 100

R2 and C2 are llp slardJr& oI rcsisl-
ance and caFcity rcsp.clilcly. They should
have close tolcranc.s, prcicrabl, t% or
il91- V.riable rcskior I{3 is ol thc sne
rvound pokntionrel€r lyr{ trilh a lalu€ ol
10.000 ohns, "linear tap€r".

HOW TO OPERATE THE BRIDCE
( l l  ( -o rnc . t  ru  t l r  q i ! , t l ) .
(2 )  (  o r i . r r  r  rd i r  u f  I  ! i , l ! l ' unr .  to  rh r

tion or tl,r k-l\ran(.: krst \ill Lold lad
ior .ariacih 11!o ,\s rlic .r'trJtr lln$ rs
\e r ]  ina l l  t r  i s  na l l (  to  l s t  l r '  l i a r
rc r 'd  as  a  D.C.  sor r . ( .

A  s rna l l  r l f  conranr , l  ru t r l ' l c  L rn lsc  r r
sho ivn  i ' r  I  i , i .  1 .  11 , i \ ,D ' t  Dry  1 , .  lu l l
i ' no  a  IFX n .as ! f f rs  7 l ) \  i  l ' r '  l l l
incl,s. The ranse or fta$rrefirnr ir ,ronl
100 ol,ns 1o l0 DcAllrns ar.l iror) ll)
Dni. to 10 !,icrotarads. Tr)r ruLc o:.il
l e\ at r lolv lrequency !o eneraizr rlrt
L ' rd l j t ,  t r , t l  J  rE i r  o i  re l r rhur ' \ : r r  d ,
p lo led  a \  a  b rhr t rc  nd . : ru r  ' ] l  ro l r .E .
u I  on ly  6  ro  !  i r  ( ' t " i red  t lL i '  ,an  h
supplid lloD a "C" irias ban$y. Tl,e tubt
can Lr alnrosr anJ L,aucry rJ.!c biodc'lhe 

nret|od ol orcrdn,r i\ inrila. 10
rrt t)rdious onc- Ths lol(nliomclt. i.
rln, oi tlie lin€ar wir( sound tJ'tr, so
rIat itt rcsGsnce is rrorDrtional ro Irnsrli
o i . l ( r ,d t .  I t  s lou id  Lc  ca l i l i ra tcd  arn ,nn
knowD \an1es of resirlancc afd elEcity'lhc 

r.sistor! Iit. lt2, and 6pacitor5
Cl, C?. LJ, should rJrain l)t oI close tll
erance as th€y arc {|t nudards. 

'lhs

unit nay nlso bc uscd 1\ i,,   I:. os.illakr
ro r  D.ov l ln r {  s rana ls  \ l r ' :  1 ,nn 'L  11 t r  . \  r '
das . \ .1  (c . i !e r : .n ( l  a , fJ , l i rn r \ .

Thc  t l i i ! l  l J r idsc  5hoLvn ln  l . iL .  !
uriliz.,s tlLe .li5 lragic r)t trrln is d,c |al
anct nrdic*or, so.doin{ a\raj wirh Lex!,
prones and lnabl'ng grcrter accrra.r. t.
he olrlain.d, as \yell as n srearcr ranrc ol
frusurenrcnr. This bridae sill nr..$re rc-
.islarccs iroD 10 olhrs lo l0 nicsohnr
tr.d .rrncilies lrom 10 'nnrf. to l0 mid
ll h.o.tornrcs a lcakage rc\t .in,{ a :\*.or
llrrp and also lfs provisnrn lor nrralr..
mt oi r.rver iaclor. \\rllen clrs.ar.rLd
wnh clos. lol.raDces n is a .r^t versrtlle
inslrumcnt, xn(l sl,ou h€lr n1l d,e n,.d
ot strvic.Drn for a reliablc r.d ri)rh|I,

EASILY BUILT AND CALIBRATED
Tl ,e  ins tn rm(r t  i s  : \ . ( .  ! r r r i t cd  a r .

coDplelely sell c.nbn'(1. Tl(rr 1\ rothhr
difllcult in ns coninldn'' ard n is qtrni
cas'lv calil'.aled asarst Inosn lahrts li
FssibL r resissnce lax shul,l li. "<!l
tor lhr €libration. This sill rnntrL tr
Breattr dcsfue of acruracr. \\'lLen tu m-

or crprLirr i. clnnccr.n
acr-\r lh€ c anJ R t€rnrir-|, trnd rl'r
ranse sel lo the appropriare nosirion, ihc
Dotentioheter is trrncd unril njriinlnjl
shadow is indicatcd on ihe 6J:5. Tl,e yalLrt
. r  ihe  unknosn c lcmcnr  i \  rk '  i .d  o"
t ] t  ca l ibn l 'on  sca le  \ \ ' l r i  t rsLn , r  ton
d.nrc r ' ,  i t  ba lance ' !  d i r l t ru l r  ro  L1 l ,L t rnL .
probrhlv rlLe condenscr lD\ 2 lii,? t.\.
Th. @riable 2500 ohm roisror 'n sere"
with th. I mld. c@denser will a$ist in
obtaini.a a bal&ce. This resistor is Je
uled for tht m€asu.emenL of Fw.r lacior.
rl should hr calibrar.d in .;w.r Iador.
Nr..nt The m.rhod of doinq so i. is
fo lT  s . :  Temporan l \  sho ! t -c i ; cur r  r l , r  I
'  rd  ,ondenser  and h . la rc .  the  z im-o l r r l
qr,abr. r€sist^r asainst 6xc4 s'and:rd\
ol r66t.na nl.ced- ir lhe C :rd R tcr

5tan'lards wr hnle iroo
rpFroxihar.lv 80 ohms for 2.i io 2.100

(Cahtkwd ar ?ds. g)

I
I
I
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SHORT.WAVE

Truest high-IidelitY is obtcined
;iih cr.ryltd detettor. This old-
iimi "ir.irit hos crYstol quolitY
combined with tube sensitivitY'

I N T E R F L E X

HE lonsaconed c ry$a l  deR<ior . ' s
sirll uncl'allenaed as thc besl Irom rnt
srandDuint of 6d€lirt, in sote oI arr
n.dcrn technicl a,lvrnces All tlral 's

"...,;;t; p;.". rhis i' Lo. l'@k otu uD
r o  t l L<  i ' r pu l  ! f  a  r c r l l )  3dn .nL lde i j )  an '

Ll'her, antl li*cn ro J aour Lo''tr !'rrolr'

i i ; i ; ; ; ; ' " ' ;a; i  "* '  ;h,rLtsh&rr).  !  d ' ' r' 1Le ,mDrure 'ncnr  ov€ t  d  h r rL tsnr ! r r r )  D :uru
exland;s nrplrl,ct, !r ct<'r l l{ f rt
.en . r .  i r  5 l r i k ins  anJ  one Ld !  fo r  rL r \ i
1o be a nrs'cran Lo alrlrcc'arc tr

The cDn l  rs  qe l l  a l (ad  t r "n t  ln t
da t rJ@i f t  u i  s ime l i . i r J ,
tectoi is as cl eap ro l)uild or .s tdlDr@r
to ofrate- In spile ol dr.su tacrs, tw'
th rngs  l , rvc  L . r t  l l ,e  L rJ5  n  o r t  o l .  c "n r
mon use l r i rs l  r ,  r l ,e  t ro rL l 'L r
w:sLna ! .d .ss  ! f  r . tLnr !  t lLc  r ' r t  \ ln \k ' r
prop€rlJ .djnnr.l, rnd !r i(!rd* rt .so
5 .cond,  l l , .  c r i s ra ls  la . r  o t  Jmr  'nur ron
limils its rarqe to a lew mil.s und$ nrosr

T l ,e  n iod( r r  6xcd  c r rn r l  !onr ! ' l  t ' l J
rLim'n:tcs rln f,6l oLn!.1c, A Aood -hr.,r
c ryn . l  rcqu i re  l css  n t l cnr 'on  .  nJ  :u rur '
dent than a racuum tule.

S€v€ral ancmDts lrlr bt! nadc ro
o !c rcomc r lLe  t ' cor r ' l  !L ' t r i cu l r j  sonre  lL l r t
L 'ccn  s , . .e$ lu l ,  o  l t r rs  r 'o t  As  a l rc r ' l \
stalcd, ad{ling a Ecld rn\nilie. trak3s tht
cryslil a ,racricnl rrccivcr to. local sta-
t ion . .  H , rh ,  lu r l i  , ( r i , , l \  rdJy  in ( t ' . . , - r \
nnSt  to  r t rn rdR I
lack ol rlectivity in rhc o.dinary crystal
.ircuitis a fu.tlirr oLslacle, and 10 Fr'!
disrance $irhout irl€ricr$ce n is nccev
err- to use vacuum'tuLc circuits widr the

Amonc thc  m"s t  LB l r i6 l  o t  $ t r rL  c
.6s iu l  i r rcur ts  $ere  thc  H i r ln 'sq  I {e
flex and Hrao Cemsb:.k! \ltgzdrnc and
I.krflcx. Tlie ser I rn, rbour to dc$ribe
is a nodemized a.d considerably clrnged
vcrsion ol the famous Inlerll.x. Thoush
ihe lrterfl€x rvas put out in dr.e lornts
sr6isht. balanced and rese.entivc-l zm
lollowins th€ orisiial *t.

O. .xmimrim th. sdrcnralic .d bc
broken doM into thr.. p.rtFdrc cr,-shl
d.tedor. audjo amDlilicr (which if,dud6
botl tub.s), and tlt power surrly. h my
6s. the *rond h'b. was so hmked !D
$ar it could b. used as an anplilier in
connection with olier cxrr€rinfllal rllrl.
Th. r.t .onld oI .otr6€ bc built in on.

Hov ih. liiorfld loob, Lttoui d6l'iL mtv
r . ru . r t r  u r  t l ' e  r ,1 ,  .  f l  .  n  J ' ,n  '  b6  mod i l i .o  io  l i t  rhs  coauL. ro r ' r  :d .  .
n ! !L tns  :  c r )$a l
.dnDl , l ie .  ds (n .s
o l  u " i ' , a  r  r ' . . . s t o ' n P r  $ i  r '  r r r ' l J ' r L  I  , , o  J .  r , r i  , , \ . . r t . . r ' , ' , r  r r . . -  r .
l .  ' ! . l .  l r , r f i e r  u ' ' "  l i r e r ' , I l , '  , , i  , . . r 1 . . ,  , 1 . , .  1 u  " , l  1 .  . . 1
{ . n ' I e . \ " r - l
.  .  \ . . I r - J .  L r r ' e n  , . 1 . . t .  r '  '  ^ . .
' i h . . ' c ; r l ' " , s e  l l ' .  ' - v '  i l  ' a  - '  

, ,  , . J t .  - x , r . \ .  l ! , . .
r { . } i * o r  r n y . o r p n , , c  d , \ "  ' . : , . 1 1 ,  , . r . r r r , . -  L . . j . ,  $ t u
I  r  t l a r .  r u l t a - .  I ' r ; r  \ . . r .  , "  q , r  ,  ,  r  p \ n | . . ' , . r r  r d . .
$ l . j e  h , , n c  I  e  " i s n J l  p d " .  

, ' 1 , 9 j ! . .  . . i ; . ,  t ,  t - . r . " .  " . . . t - r .
Therelorc I r€rt '5 nu r€so
"j,i, ',j,j;,,s'.,.. ,r"" -i -,r,..., n.. "o'i;,.;,::."',:;ll '"; ;i ': 

r: ,i.,;,,,", jl.
" ' , : T l ; 1 . 1 ' : :  ' ,  ' '  "  r ' :  " s  - -  r ' i "  '  n r "  \  r ' r r ' '  ' " '
. . - " , , i  , , - r , . r , , _ - _ .  i . ,  r t ,  r r ' , .  D  L . r ' , 1  i r '  . .  t l u r  ' , ' f i r  u  l n

i ; i ' ; ; : , ; ; ' ;  i ;k ' i ;- ;p "r i  i '  ' , ' , .  l : : i  r '  " '"  l" ' (rn I '  u '-  ' r 'c
, , e  , , t : m . n r \  m . !  a  ' j  L o  t . , J  " 1 .  ,  '  ,  . . n 1 ,  |  " i . "  ' J r ,  " . u . . -

a r n  :  | n e  r o r d  o i  a p l  - . r r ' "  l t 1 0 0 o l r r  l r r ' .  ' i n '

; * , . 1 , . " . o " d - * '  ; ,  "  a , r i ' , n r  " r . , ' i L  . \  l i  " i  t l ' (  r . r ' . .  ' d  ' . . . t . . ,  d 8
. r ,  h .  r .und u  c r 'u t  :n  , , ,  h . inc  .d r  ,  i .  \ .  to l to$ . :
u \ rLy .  s .nLe Fop le  r r r  J  L ' t  u 'zzL . l  hJ  r l r t
,ow 'e - ra . !e  o i  r l , "  l i - .1  l r r -  a , ,d  rc  r ,  p . r t r  L ; r r :
ror. brt il you renl.'nL,e. 'r is o aud,o
" n o l , r , c r . n d n u r  "  l " t - r ,  l l - ' .  d . .  c  r
- i . . . , . . r : r , . .o i , , , , r .  3  l , i l , i :_" " ; " i lJ i i l ,

l h i r r  a ' e  o r ' y  r o n r J . .  0 v o i : r ' . , r r . .
i - r r ! ! i '  l  X c e p  r l l  l " L l  r s  J ' o r t  ' .  c _ 0 - n l ,
!D , ibh. 2 Lro noi sro,.r  t rr  . , ,  , . ) . , '  i i ; ' : i : "1 

' ; : : j i ; l

usins the addilional tDwer anrplilicr tc R.r j:rl. " r i  , r . , o . , . , . . r * r -  l . , i  '  ; . , . ' . ; ; t : l J  ,  I  i t  ,  . " ,
r '  ,  n , . , . r . J .  \ , , ,  !  u  , ! ,  r , . .  l . . J  , '  i , ]  " , .  -  * r -
con{rucrion. il is wisc 10 chcck the sirin{ v2-2.25 ar 2tz6construcrion, il is wisc to chcck the sirins v2-2s25

l , ,vp n,' AmpL6.r:.n I.r{ r$icc ro r..rlc n're rotr I'r!e n.. ir"Pr'h.':

R.r i.2i nrsohh, U *it

Tliis scr is a joy ro haDdle tlr€rc are rL rnD.-Lii. oil &;isbr, roo "th,
n o  r r n l f  r ! , r , r : . r o -  . i r , n  .  r o  w t i  r , .  v l . . 2 r A 6 d a r
,,-r. i."r "i -i. r,., ;.i ;.. ;."c. ," ,.'llT.:i',i,lll".;1,"1!,.1ltij f"l "",::itjt;

The crystal dctector n neked !P in
stindard fashion. the onlv dilferencc be-
tv..n ii dd any orlcr bcins that ittr€d
of having a Fir ol thoncs and a phonc
condd*r acro$ thc ourl'xt ir has $.
s@.mo-ohm rridl€k ed rlr€ arid-othode
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drive the 3 inch sFaker at ar'! lirrr ol
the day, in(l rvill 'ii.k nf a ldt nrorc,
i rc lud ina  $ l IN ,  N.v  YorL ,  in  d ,e  c !cn '
i rs .  \ ' o lumc i5  r t r i ' c  rdL  LL i r re  t  r  .  nc t
\oml  r : ! l i rn l l  . re  s lLou lJ  u , .  in  J  ro t f l
to .void disrflhg sucsls iD adronnns

T l 'e  ( i (d i t  r ' i k .s  anr  ! r rhnr t ion  3 l '
T l ,c  innc .  r {o  I rL l<  o t

the 6A8-G'l are us.d as srid afd llde of i
sridl.ak dct.cto.. rl'c o!lput ot shich is
lranstorner-cour,l.d to rlic codrol arnd xs
an audi. na(0. Lxccrlionnl sral,ililj ir ar
outsrindnrs i.arurc of thc c rcrn aiood

IIE cir.rit sk€tclrcd is a cl,lnrtion.
Tun.d  ro  a ry  o rc  o l  lnc  fo r r ' lo r -

onto broadc^n shlions or \\(lli or
!VtLN, lulT.lo, one 6r\8,(;T sill

An  o . i o i t . l  ' 6 I e r  . ; cu i l ,  vho r .  . l f i . i oncY
h .y  b ! i u . l o  3om.  . oup l ' n9  i n  l hs  6A8  l ubs .

Ldroul .l th. Jhr...tub. b.o.d.!tr r.c.iv..,

A c.hp.sr lh,.o-rcb.r for lr.r.ll.tr ur.,

l{.I:. ilrcrnrc af(l the h.t llli l)rt rlvo
tLrrns ol res.n.mt oD r.e rscd r..outi ior
1hh.  

' Ihe  l1 ( r r  acconr r rLL iL rcs  nDILrc r -u \ r
Iu l  L  L r tosc  , r  l c rnL ' \  on ! r ' ' l  n  o r  I  c
,e rcncr t r r ion  rnn l ru l
iniurins nca' n,axiflu- t,lrte crrrrnt iid
.on<L tucnr l j  i  l t ! \ i  I  lo \ ( r  ud t l  L l  ro r
sDca l . r  o t "  r l r 'o r .  T , r ,  n i  s  l r t r , l s  J r t
nracricallr elnnnrared.

T l 'e  r i i J i ! . r .1 ! t  i \  ,L r i i t t  ,  ' {ncn i r 'n r l
O r , l j n J f l l r  o  L  n ^  l l ' i r  n  , l  L  c  r r u s
(ondcn{r acro$
ddr \  r I  i l s  r  r r ' , \nn 'L ' l \  s " ' l  !n
l *o  i rom r i  J ,  i .n t  \ l i r t ' r  i  L !  I  $  i l r

I!. ..+ looh v.ll ii ii! .ig.Fbot ..bii.r.

B

Two Cigor-Box Rodios
A Speciol Regenerotor ond q Stondard 3-Tuber

shot trilraries, t lrcatcd one unhl thc
!.'!rarv vorld nrsh ort and rcle.urd 1l
lro- rl,c orl,cr iccordarr. Lr,,ild,"s b.dt
\fxrd! nr this hslrion, ir \as l'trrd to ger
.nous| llrfs on tl,c l,rnnary to Lccp thc
1Lrrn5 rrlio low, so lLL. ..f(ltrscr ellnrnrares
a slighl rcndlfcy to disro( on loud |ishs

As fo. loNcr $rrrb, alnrost any opc
Nnl drl rscd a 6l\7-(; Io. a r.clihcr.
L i l i r c r  a  cn l 'ac r r j  res is l rnc .  o r  ca !xo ! '
n rd !c lance n l rc r  1s  sars lac lo ry  t l ,e  l2L td
g iv ing  s l i s lL lb  be l rc r  s lca l i c r  ro lune.  Huu,

!r eiLi'er €se. 
'l [e chokc

vas  a  r i i y  ou l t 'u t  l ra , ,s io rn , . r  t l ' a t  I  couLd
nc\ . r  Dr r . l )  ! v ' rh  xnr r l , i rg .  Notc  thx t  rvhr r
rc r i tnc  i l l r c r  \ !$  us .d  r l i c  b lcc , l . r  $ .s
rtlaced at r|c calrollc mtlrer dEn rlic ]l
rlus srde Io a!oid thc considcrrbic \oltase
droD r.sultn,s ironr lorcns tlis surplus

.  1he ra lhcr  h rgc  ar lcnnr  coup l i rs  con

as is ar antcah ot al'lro\iinarely ,10 ie.i
o\erall lcnsdr. I)or. l,eadll,olc oltralion,
seLrcIv{y nray bc jcastd oy r(xrcn,j
anrcnna Lnath or usnrg a snrill courlds

A coll ot t0 tLrrls of No, 28 cmn)cl
rrirc, closc rvolnd otr a l% inch fom, vrll
t,rove sunablc, .s will anJ rcadJafould
broldcan co'1, l-llc taD lor rca0n0rnlion on
nry set rvns taken oll at onlr trvo turrs
ironr rl)e around cnd, \\'hile I sould not
I rke  to  r r r  Io  ex !hnr  ho{ .  r l re  a r r iun  o t
ll'e sd lLarls nre to b€i1cve t[ar rlkre is
some trrrlrer rcsencrntivc €licct ilue to
somc 5nt ia i . t inJ  o I  cuu l lns  i  s i , le  ' l ' e

Thc sct is at tresent on a cisar box
tircadLoa . but I n,tcnd sl,orlly to put n
nr a cal,inef si'nnar 1d rh. i.r shown
in ll,e r,lntosraplis, 1l'is is the rec€ir€r I
r r r r r  i ' ,  n r )  r r in ,  a rn l  rcJ l t j  i5 , ,  ohcJ-
?  6 i l  i .  .  n , l  a  J :L7 ,  A  ( , rc r i t  . ln r r ra 'n
is ar)ricnd.d in casc anyone should b€ in-
terrn.(1, 1|otrEl! thrre is absolrtrcll no
dcr r r lu re  i ro  t |e  onhodox c i rcu i ts -
\luch L,l this rnne should [. t.own to
c\crrlr.,1r' trt tlis rccciyer,

Neon Checker Irom Old Pqrts
Tl,e lirtlc rolrxA. tcstcr oflercd her. is

mr{lc rron od(ls ind ends available to mosi
cxFrnncrtc6 .nd is very useiL il car. i5
uscd in calibratins it.

Tle nrli.alor is a %'mtr nen bnlb
cornccr.d ro a rDtcntioocrcr $ thit rh.
voluse cnn Le adj stcd lill ll'e bulb iun's t , i les . "  T l r i s  n r ik ins  vohase is  yery  aon-
sra.I rl'.u(l' n is di'Tcr..t on A.C, a!d
l).C. and calil,ration curlcs must be run
Io. .i.h, rsnis Lnorvn volrases. The test-
.r l,as an A C. ranse from I volt to J00,
and a D.C. rans€ lrom 75 to 300 volts. The
ranses can be exlended lrisher by th€ ad-
dirlon ol a coullc of resisrors-

T|c nr^in fexrurc of the sct is drc tranr
loiincr, rrlrich is an ordt'ary !nsh-null ont-
lui r)lt. Olher mrls nccdcd arc a 10,000-
olrm rvircivolnd rntcntiom.tcr, lhe n6n
h!lb, sclcEl rcsisrors for multirlicrs, s.v-
.El tip jacls, a pair of t.st l€ds and a
jump.r wirl, nho!. lips on .ach .nd, ed

5 V

D. C.

0 , c .
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Record Chcngers
Notes on Mointenonce crnd Repcrir

od oI atlack on rccord cl,ans-
c rs  in  necd o f  repa i r i  

' l hc
t t arsscr: sinrolv thc sarnc lorical

ar)proaclt uscd on €lecr;dic cncuic. l'ut-
rrrg ir ,nro gcnoal tcrnrs:

,ir\oli.. th. tu..hu,rd o.tio"s :t.! b!
tt., ot o ,1d,n./ silrilor to the 1v! .lett/r
.dl r.o.tiDns a/. co,sid./ed ttoo. btr stds.

Ilany lauhs a.e so logical as to be t{r-
Iccrly oblious to anronc loss(ssins s!I-
licicnt curiosiry to try a lcw siDDle ad-

Tlic srcalcst laricty ol trorLlcs occur in
nc\!ly iistxllcd nachin.s. jt is improL,rDle
lhal brand{Nv plbnosrapls \v1ll bc sold
Ior sonlc tinc TIre starc'ncnt still ap-
plics lo ha.hnres rl,at luvc lrc.n transporl-
.d consnlerable disran.es and scr ur i!
rcw localions. This alprirs lcss ol a
paradox whd tlle crlscs are consntred rr
dctail. lr G cisy to scc llul only x nrnot
mi$drustn)cnt .afl nrtcr{er€ Nith llie sork'
ins oi th. orirc unit. Th. euse oI the
br.akdoNn is all tm oil.n due to dre scG
oNncls tgrorance ol frot)er care and
opcratlon ol l|c set. Sincc lrerentio! is
d,e bcsr cnre i,) llris cxsc. $f,e ol tl'e nrorc
usual duses are discussed lirst.
l. lnp.op.r Urp.cLiDs

T|e 'rnpiclinj of rnl ridio plLlnlerrln

i.on the sl,irpins Lox. Durins sliirrnelt
rhc radio cl'rssis and phonosraph urit are
both *cured by Fckins bolts." Tlrcse
are tsually Fintcd red Ior .asy nlcntifi€-

in or outsidc tnc edsr oi thc recorl; re
p€atins bcfo!e tl,e sclcclion G Jnrislrli
aU t|€se f.uhs are t\'!icrl ol a urtr diat

Don\ lorset ro cl,cck llr floorl Oldcr
buildings soncrnncs s.!lc LadlJ a.d cu
conrrihrlc lo Ia!lty oreratLon unl.ss rlL.

$.
Fig, 2-Rrpl.c.h.trr lor brot.n tpriig,

l.as ol lh. s.t ar. Icvclcd L' lhcnrg a
block undcr one corner. Don t suess; use a

3, for.i's of M.ch.ni.m
Tllis is probably rhc nrost prolitic sotrce

oI se.ious troul,le. \lany r{ori€ n.re bc-
comc tami l i i r  $ i th  o ld  n l le  hand o lc ra l ld
l)honogratlrs, and seenifgly canror or.r-
code tl,e lelit of reachins ior rlre !i.l.rr)
arn rvl'cn ii is ii.,e tor a!otlrer rer.rd
ro start rliring. TIey inadve.rerrl, Iorrjel
rhat sonerlins cle is hxndli.s d,c liclirp,
thc scnsitive Ecxrs anrl cans or tl'0 rermr

3-Bortom Yi.r .l .h.nq6.. Numl..
in .ncl8 rel.r t6 fiq. ,r, b.lo-.

n rcc l ra , i {n  loc r td  l c l .n  l l ' c  f ro r . r  I ' o r l l
I-crcrs c.r lc l,c'l anrl srrnrss l)nrlnn tl i.
r v r ) ,  l , ! r  i t  f { rx l l !  occ f rs  t l i i t  a . l j r {nnr r
sc.ovs ar. iorccil our ot lro\itior Th.\r
a rc  cq fnaT. r t  i r  i r r rcna f .c  to  rhc  tL rn .s
scrc \s  h  l l . I l .  a rd  i .1 , .  t r i , s lo rncrs

I : r i l , r rc  o t  thc  nccd lc  1o . .n ,c  ( lo rn  a r
t|c proricr rla.c or t|c cdlc ol tlc rc.rd
rn( l  h i l r r .  o I  thc  1 . t , . r t  ca i )  to  ! l i scn-
Axgc ,  rc$r l t i fg  in  th .  r . | c r t  x . r .n  occr ,
r i .a  o rc r  a rd  o \c r  \ i l  Lor t  s ro f t ) i rs  ro  rLar
a  rccord  is  o rc  o l  th .  t J r i ca l  inu l ts  rc$r l t
i rA  ldn  sx . l i  n rx l  . I { .a r io r .  ' l l , c  

l i s t  o t
1 r . t rh l rs  . i t r ib r l x l l c  10  r l r i s
...4 rl,r i'nunnri,r,. Crfc ,seJ n I,la.irs
l l re  l la . , r  f t r  t r r t . r r .e  o t  l r fn l ( loNn Dny

ll rlr. s.r .\fnfr l[i (lcvclq]cd a lia|ir
o f  oncra tnrs  h rs  s . t  n )  in
l,c n,ar. for bc alvirc of rl,c l,ad cffeds
s i ! rce  t l rey  a f r . r  s r r , lun l l y .  As  lo r (  rs  I i s
r ra r -  o i  { lo in (  t l r in !s  Ae ls  r !su l1s  l ie  u iU
r,cr(i\t in l.lra lLrmr that Nay A fuw
r .c ln ' l  rc r :1 r (s  car  r . i , l t  n r  t l re  d ,scov . r r
o I  { , .h  a  s i r t r l tn r r  n r , l ,  o rcc  l l i c  I ' re
c . tse  o f  lhe  t .on l , l0  i s  l ino lyn ,  a  l ) i t  o {
hc l f fU l  . .1 \ i . f  l ( ,  1 | l  o$ , : ( r  \ i l l  e l iN in r te

4. Ur€ of Old R..ordr
An cxxDDle  o l  u r in l , ,n rn ,n l l )  iDr ro r ie r

orc ra l io !  i s  t l r c  ns .  o i  r )h .n . ( ,n rh  rec . r l .
(Cartn"ri ar tuqe 381

ruL,ber or srrnrg nrounrrsi
can nake il nnrossiblc ior
lLc r,lrono urit lo r.st on
in  . !cn  ker l .  l l i i s  n rar
inlerlcrc a sreat dc,n wrllr
rhc  la lxnc€ o i  I l ' c  muv
snrnll tcnsion slrin!js !:cd
to 'rosnion the lrvcrs.

Drolling rccords nvo at
a lin., j.nnn$a ore sid.
ol a r.cord and drcrit,hg
th. othert start,ng l@ 1ar

FiE. r-A rimpl. ryrl.m lor bl.clifq up th.
r.cord .[.rq.r on th. b.nch t6 m.l. r.F.i*

rion and $l'o, rlroved lcavc d,e radio
and lil'ono !ni1 llotins lrc€ly on ruLbcr

'la;mhs 
oI rr,c nrechaniiD in tl[ mnbt

of a repeat crcl. or tailure to oFrare at
all mal be d@ to tindina ol tl,e nlccha!-
isn asinrsl dr. cabinet, cau*d Ly packrng
bolts b.nrg tishened doM

Il a rnn-drvc nroror s')ins brt the tum
tablc does lot relohe. d,c notor nrar"
halc a s€Fa61c rrctils l)oll Fcvcnlins it
lronr flctlns dr its I,ivoted m.unlirs.
Th is  pxn icu la r  l ,o l t  j s  en{ t in rs .c ! . r
rcnrovcd but m€rcly loosen.d.nough to
frc. thc moror. I. rhis 6se, it 'nay not
hak b.d, l@rned enoush to alloN tor
w.arins in ol ifi. movinA parrs.
2. lnprop.r Pa.&irs

The above m.llrql of nactins rvould bc
rsed l,y rhc lactorv or a scrvicc 'nan in
tr.lari,s n s€t Ior slipnHr. t,nl rhe
o6roDer otlcn ships thc s.r hims.lf. He
Dav f.il to safcly $crrc lmse rE ts (pro-
bally not ev.n usins a box if he intdds
to @rry it in th. family d.. Thai rhysi€l
daMgc dn occur n ob ous, but lo$ ot

l. N..dt. ltftxra ,l&. ror 12'
.djudh.ni rof t0- r.ord*

Rrjsr Lrs. inopqdr'! b&ru

Fig. rr-l.bl. ot rh. hod .onmon r.cord,.hanq6r hou5le,, I[d numbdE rel.. Jo tiq, 3
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TWO-TUBE FM RECEIVER
HE rr(n<r G dsmlly not onlJ the
\yctrk.\r l;k in an li\t set. Ir is rlso
tl,e l.icLirst riccc oi cquipment to
corstrrcr, a.d .on\netely out ol thc

' x , r ! (  1 , i  1 : r  t r \ f i 1 ! .  r r ! c )Nd t r r s  l x c i l i -
tics in thrsr d:)s, $lcss sonre meals ol
se(lia arornd thc lrc ol rl,e big |Il
nu,erlieicrod)rc is io,nd. Tl,c tucciycr
about ro Le n(s.nld is n.t a tnnc ricd
c i r . r i t .  l i eccr r io r  o f  F I I  s is .a ls  l ias  L ,ccn
s t is ln . (o r r  o r  a  sc t  o f  1 l ' i s  dcs ig r ,  I ru t
r |c rc  i s  l ld , t r '  o f  rooD to r  inno i rc r l ,
inri.ovrn.rt, ind !u.lr serc.al 0rr!.rirs
r ro rn  as  l l ,e  l ran  ex !c r i ,ncn ter  n r . r

In lenrlltrrA to scl nround tlie rse oI
dre bis I:\l strt,c., lcl ns sce jurt Nl,it Nc
arc un asiins( 'fl,c 

U.lI F. hrnr Nonrnrc
srth ANL scts arornd it by lallira bick on
dic tnnc.lric(l tup.r rcAcDcrari!c dctc.ror,
sell qucnchrJ or odr.nlsc as drc casc nra,
be. \\lrxt rcirloa do thcsc l\vo 1r't,cs ol re
ce iveB l , . r r  ro  ca . l i  o t l ' c r?  l I  {e  ana lyzc
the  s !n !n ,e r ,  $e  nnd t l ra t  bas i r . l l r .  i t  i s
built aror.d 3 dj.,lc o. triollc d|tcdor iano'
nriniouslj shov.d r\fay !m.1n:cd rrJcr thc
t i t le  o l  sc .o r ( i  dc rccror  s tx : tc .  1h .  rcs t  o i
tLe  1  ,cs ,  rv l ' i l c  t ,1a . ing  t l rc  { rn t ' s t  dn i r
or lLie furf,1.nr ti,,.Ier !rd crrsirx h!n t(l
corsuDrc rtrl.l, hlrni.lic rc\f,l.r, a.e actu.
aU not l ) ins  Lu t  { l c \ i rcs  ro  iDcrcxsc  thc  s . -
l.crililr lrd hoosr tl,c sisfrl a bit. lhcs.
are rrry hudalnc afrLL!ons, Lirl \rc lind
tL.r if \fc r'*r lr.n lIe srcon(l (leteclor nrro
a  t f iod .  ( i1  i r  i1 ,1  . , , c  a l re  r ' )  and add
the  s i ,n f le ,  \ ' c l l  l J )o11r  n r rL r  rcg( r . ra t i r i l
.onr..ti.n. xll 1l,c coirflicalr.l li.l.. anrl
L I r .  rs rc  s . l y  l )c  c r ln r lJ  rus |cd .sn lc ,
and $ .  s t i l l  l L r !c .  r r .c i ! c r  o f  rc r r  |assrL le
sain and .loush sclccrivity ro !..t l,y on.

Norv to arrl' our nndi',!s to 1.trI cquip
D)er t  ( :D inn  i i sn l .  1 r .  l : \ l  nne f r r t ,  we
nolice rlxt llrc n)cch lifllc sccon.l dcrcctor
Ias rr!\v! until 1t is sr.c.d lil ll,e iD
l r .ss i !c  nN,c  . l  ( l i : c r imf  a ror 'd r r .c ro r .nd
evcn l[s 1 subo.dnrarc rlLc li'r,t- rubc

ThG lxs l  s rase  n , r r ' l c  omi t tcd  n i th  a
cofcsrcnd,ns rcducrion nr r5c rrccivcr\
aL j l i r )  to  c r t  o r t  in t$ i {11rL .c  ln1er fn r l , .n
t l ' c  r roL lcn)  o i  c .n ! ( ,1 ing  1 i )c  d isc rnnnra tor
to r circuit \lricl, .u ltard aloDc as a rc
ccrvff \yitl,orl rLlc rrccc(ln,g It.l.. Li.. sls
tcnr rs a se.ious onc. |ir{ ler us lm[ ri

drc cncuirs lsed in hodcm di{riminalor-
dctedor s)stcms. Th.c. tvo alnost milersl

The circuil of ]rig. 1Il depcnds for it5 op-
o f  p l 'ase  re la i ions l , iDs

rn  I  rLsu l t  rs  vo lL iscs  in  J i fe i .n r  p r is  o i
dLc cncuit. lt is dreretore !cr' d'ficult ro
adarr to any kind of rcscne.atins srste,n
such as nrlst be rscd to get a slislactorj
sinsle-tube rcceiver on rhe U.ILF. The cn-
cuil of |is. lA, howevef, operatcs o. a
!cry srnple Drincipl€ and thcrclole (in
srnc o{ the lact tl)at its norc conrplicakd
..i1 con{ruction h.s cnscd n lo Lrcooe
lrss and lcss poDular as a second delector
in llnl surcrficts) afiords tlt exrrerincnter
thc opDorunily lE needs,

lf lve srudy this circuit lo. a bit we nnd
tl,ar it really consisls oI Iwo ordinary AII
diode lallwale ddccto^. Each dclcctor
rses one diode unir al lhc 6H6 in ronjunc-
tio. $ith lhe resp€ctive tuned circuit r or t
a.(l rle r(sp{liye t00,000 ol,'n loid rc

Th$€ t$o diode der.croB are driYs
iron rhe sanre source and l8ye $eir ort-
puts conn.cred in re!$se s$ies-that is.
dre rwo dctcctors are hle.conncclcd in such
1 wzy dnt rlrrLr oulp!15 are in senes, blt
nr sdits so dra! rhe t$o outljtts ol,posc
r.cL othr and r.nd to caDcLl irstcad oi
li.lrnrs cacli orltr. Nos let us nuke solr
.!r!.s bj' tlotrnrg irput ilquenc) aganst
dq{t \oltxsc on ra.h Jlldc sclaFlcl!
rn(L (lren !n the {hoL systtm. Thci.
. r ' v .s  a rc  s l iuwn in  t i8 .2 .

Ir iis, 2A are shown drc curvls oi each
l,alI \nye d€ttctor op€nting alone. A resu
lar selectivilJ currc a!,p6rs in each 6se,
the o.lj difercnce being lh.t one is losi
1;r and the .d,cr is negarive. Tlis is be-
causc one rcctificr uscs as Ln€ "low side
of its orlput the orDositc side from r|t onc
uscd LiJ thc .thcr rcctincr. Now let !s drive
b.tl, delc.r.rs tr6n rh. sam. mnr.. 2nd
tLn. one so rliat ils resnint frcquency np-
Droichcs rlEr oi rhe orlier lnril r|e rrvo
curves just ba..ly ovcrlaD. W€ have thc
outttr,t curve ol Fis. 2ll lor tlE conplclc
srslcn. TIie slisht overlap o{ thc tso wavs
's lscd to sflighien our rl,e cuncd r.r
rion at drc bas€ ol $e wiles bv @ncella-
rion so ftar dre wav€ *ill b€ ;s near a

straisht lin€ as possible bltlvccn points
oP-oP.

It will now b€ noted that ths s.crion oi
tl€ curve tielw.en rhese pontu is 'n the
ioirn of a g@d discrnnnrato. charader;sric.
If an l.\1 transnitrcr is now tuned $ nrat
'r5 r!5tir^ lun!,oJulatcJ) ire,rucncJ is tl,rr
mr r tcd  %IEn l rnE I r tquency"  in  t i s .  2 lJ
and rhen ftquency-n,odulatcd so drar ll'e
sweep lics l,ehveen LI'L linn!s OlrOt', ihe
discrinli.ator-dclcclor .rill s've out tlE
nlodlhths sisnal silh ! very hig| desrc€

)iorv tlral wc l,are seflr lle oocrxtion ol
rl'is circun, lel us relufl' ro thc lundaD€n
ral elehcnts ot the sJstc'n. lhes€, we
iolnd, Ncrc tNo Atr{ hall ware diode d+
rcctors drivcn from the slle ll.ll, sourcc
and havins ll,eir ourtuts conneckd,nr re-

sr'srcn consists ol rwo AI1 d€recrors. And
d ia t  s i les  us  jus r  wha i  se  *an t .  l t  i s  low
lossible to subriture i coulle of lriode
suptr-regcnerarive circuits ior lhe diode
d.tcclors !e nar€ l,nl)crto bcen trlkins
aboui, conn.cl tlcir outrnrts in rbc enrc way
and courle rhcir tLDcd circurrs 1o t||e sanre
anlenni. Tl,en Ne |ave i .cceiver with Ine
*nsirivity of an ordina.y ANI sllerrcscn-
cratile and incornoralin( tlt. ircarcncy dis-
crnninatins charactcrkric ncccssary ior
prolrer reccptioD oI fII sisnals. Using
eac| lridle unn oI I doubk rriode rub€
slcn as the 6!&G as a slrerrcacnerato.,
wc ind Ural we IEye acl)i.ved olr aoal-
a one tubc suDer-rcscncrarile t.Il rcccivcr.
The circuit of this set appcars in l'is. 3,
.otullete Nnl!.an aulio onrrut rube.

some cxDer'mennng may De necessary
Nnh )c conncctions on tle snrdinas ol dre
tso audio translornrre lo nratc surc tfiat
rLe ourtlts fronr tlr tvo detectors opDos€
6ch olher. lt nray ilso te necessary to !ro-
ride individual reseneralion controls ior
.ach dctcctor nr case dE ollput of one
lrores lo be aDDreciably arcatcr than tlEt

Ali$nnenr oI Ihe s.t is snnll€. Tune i'l
an Al{ sisal on the |ish €nd oI tllc band.
sct the tuning condcnser a! or nca. 'nnri-
nnnr capa.ir}' aid adjust olc al lnc 3 30
.rnr{d. trinnncrs to Lrina in llre si!nnl on
tl,ar dercctor. Adjust tlic rnrmcr accurale-
ly 1. Eive rraximnnr oulput as shown by

(Cohbte.l as tos. 3A)

Fig, r, l.$-Two tuid.m6nr.l FM
Fig, 2. dqhi-H., ti. tvo .op.rdr.

dn.rimin.ior .t.!il'. l[. ry.r.m .t B I.
AM drr.croE 6l FiE. l.A ..i b. n d.

oi. .d morr..6do.lv ur.d ii comd.tcill aM r@.iv.L
.p.r.r. .i . dncribin.ror t6r d.t.cri€n oI FM rigr.rt

5 o
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WIREDRADIO
INTWOUNITS

C<rrtier communicqtion h(t8 dttrqcted q
Crreql dedl ol qttention during the pqst
i.* y.oo. This simple equipment cqn
be operqted qs qn inlelcommunicqlof ot
used in experimenting with the vcrious
phqses ol "wired-wireleBs" trcrnsmi.ssion.

LRY sood "wired wirdsc rcirlls
t. ol,r:rinihlc Niih tlr€ sinnlc cquip_

jn f l r t  d . ' . r ih . , l  l r c rc .  T  hare  hecn e \ I t r i_
nr 'n1 i "c  $ l t l  thcs .  . i r .L  i t s  !o r  somc l rde .
, , \ inq  J  ' r . \ imt r tc l \ '  200  Kc  ?(  c . r r ie r .
a .m ' , , !n ic . f i .n
lan.c of 6 blocLs in a crowded r.sidentirl
disrricr ol Bcrkele!, and rn(lotl.ierilv srca!er
(ihrarc.s are ea(il! ro$inle Eithd ol)o.e
or C.\\'. sisnxls nay bc r€nsmitted

The rcccn?r, sli.lvn in FlA. I t<.s ?
le!€ncmrnc daF.t^r one r'rr. nl ll F ind
i \eo  {a .e !  o f  a , r l in  I l  i s  h ,  i l l  on  a  7  \  7  \
2 cha<"h ir a r,lr$ood cnl ln.r \!il[ ]trs.n-

Tl)e rcceirer l,.s s,f,i.icrt s.nsitivit!
.onsid€rhE die hisfi smtic lcv.l or rhe r.v_
er  l ines .  H i lh  sc lcc r i \ ih  i s  ohra inP ' l  t rhen
r  i s  in  1n  r lm. r  r .c .na l r inq  r t i re  T l r '

t,,ninq ir broad rvh.n ron r.s.r.rilrrs.
The nF sh-e  min in iTcs  l r .n l , le  duc  lo
Ireqren.y slinirE as a rcrnlt oi cver_
cnanqine !oa(l on llic lDYer lincs

Durirs Friods .l trinsmi$i.n. llrc rc
..iv.. G sitcn.ed nr tlrr.\(irq tric s\Lii.h
trom ',r...ive" ro "srand bv." Tliis qvirch
h mo,rntcd on llie rcccn.rition n.lcnl,.n
eler. Tlrc coil l-l is 5 n,mi of No. 21 io
30 wift. simnlr s.r^ml,le \r.nnd on a l.n_
mnn i i t -  d r  !h$  r i ,he .  i ,n  r i ^  en . "c l r
io  t5 r  " ie r  the  n ic .  on  d 'e  2< . \ lH . l . l .
A l l  o r l ,e r .o i l  . .n5ranr<  i re  s i l cn  in  lhe
diarEm. T[. lrrrns ot I-l .re ..mcntcd ro
getter and tnen slirtrd ov€r I-2, its !osi_
tion beins clangcd unlil best rc lts ar€

A transnitl.r for notl) CW. ^nd thon.
is dnwn in Fis. 2. R G n 63-volt bulb
uscd as an R.F. indicaior- It is f.d from a
single turn around l|e t,nk coil. Tlre ccnter
lap on the rank h adjlst<l ror narinu.t
brilliancy of ti€ b ln. "Ch" is a 100 trf.4.

rents arc v€ry heavy, and rhc bigger rou.
bansfornrcr is tl,e beltcr.

Coih ior either tmn$nirler may be
wound on i 3,/-inch diareter .oil foril
(slt box). Il an acrual sah box is u$d.
be sure to noisturc-Drof it Nith n colr'le
o f  coa l . . I  ins r l ^ r ins  varn id i , . r  hv  n i ! -

zoo.tc. r.c.iy.r .r. G. rucl.d {rom 2.5-nillih.iry RF. chor.t

IEFEAENCE rtnfg8

o r . !  L t  n r  n r ' l L n  l r r ' l f r c  \ r r  C l i l  L J  i (

; , r '  r .  ,  ,  L  -  l ,  L  I  \  o f  \ o  / ( j

s i r c  ! n  t l L c  s r l t  1 , . r .  l r l i l ) n rg  c ! . r v  J  x t r ! s
l - l  i s  l  o r  i  l L , r n i . i  | r i ! l {  ! !  N ' r e  \ r ou ' 1
on 1o. .f l-l sd 1l[1 il .in be vrricd to snir
line aon(1Lli,ns. l-? is onc n,rn arornd lhe
fttrnr jr!l LLlo\r I-1. at(l is rlre indicanir

l , ! l r t  c i rc r i r  lo r  la t t  n r r$s  rn r rnnren!
T l ' c  . i r . , , i r  '  t r r  I  r , l r 'E  c , l  f . r  s re i te {

brL l l ' Lness  ! i  r l c  i r  l ! i ro r  I  L r r f  N  rh  the
]i'ra not codnlcd Io it Thcn lhe center'ta!
of L" is n'olcd a tlrrn or lrvo toNard trre
n ln (c  enL l  o I  r r  (  c . ' l  

' l  l  i r  $ i l l  r c ,Ju .c  in
i : r ^ t  no"c r .  . lLA t l ! .  \ i i h  n ! i rh le  in
c rc r \  i r  { , , l i l n1  Jn . l  4 , ' r l , i J  o t  spcc .h

Choice oi ficqu.ncl is an inrpolt.nt
n.irr in thc o..rrlnrn of rnf transnlri.r
\ . rL i ,Lc  o \ t r  r ,q lL  n r  t ,o rc r  l in .s  ' l  ,nq
i n c  t I a  i n r L r d d  . n l t  a  f e \  l i l .  l ' l ' s
mr r  n  [ .  i  l r cm.n , ln ' t  d i l l c ren(e  in  lhc
amiunt ol lorver diar can te lut n,to rlrt

The indicalor Nill shoN Nhcrhe. a !or_
nal arnount ol loNcr is being ralren If
drc lxm! b!rus r1 frll hilliatcc \rlren the
lnc  i !  .ouo lcd .  l ' l l l e  roNcr  i s  h . ins  t r rn .
l c r rLd  l l  r  L , .s  " r t  c r r i r . l r ,  r roLr l l "
roo  m' rh  rs  h . inq  absor le l

\ l l  i l j . . L n L t r r ,  q l ' o \ r  r r e . l r t r i q h r  I o r '
\an l  and r {d  s lan , ja r { l  nar ls ,  n ra fy . '
Nhich riar |c foln in llic runl!l,o\- I an
verr Dlc!\cd \iar nr .rn:. .xrrcrl rtsf i\
rrri hone sonx of you cxtcrnn.nlcrs $ill

modu la l ion  c lo !c  l f  an  ar ' l r ^  : in l r l in r .n
: ! r .a , l v  ava i lab le ,  F ia  l  m i
req ' l i i  ou l l , r t  r ! rn ! {o r f rc r  i r  ' o fn  n  I  I '

t e ; m i n r l s  
" A l : . ' l o  f c e J  l h e  l l r s c  l r r I L r

tmnsflrmcr Tl in t|c liljl rc q I o lrilrl on
tnnr fo i jner  o r  l2 rgc  c l '$  l r  a "dr !  u r  r r
'l'ould be useJ in Lhis , rc'f' ?\ h' dr

tia. l-C.il. lor lh.
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cooF3ct trcanrrc dcv'cc
$h ich  \v i l l  r5e  lvo  or  t l ) r . c  tubcs  and
wl,ich, I hope, sill tJe rie utnost nr scnsi-
livitr. It r€qrires btrt .15 volts oi "D" bat-
lery. Possibly I nay Iiare the circu't and
der.ils as $ell as iesullr f,vailil)1. l.r
Rattio C,oft rc^<tcts io tle ncar iL,turc.

ln corchsioD lct me stale .s a retcran
in  l l i ! , iL l t l  r l ' i r  cx r lo r in r  fo r  r i c r r l  rs  Iun
ar 'J . , , ' ,  l ,e  L ' rohrJL l r ,  r6  l I ( re l  luck

Sibliogr.phy

Lo v  Cr^E.  tun . .  rc I

F ^ o r o &  T r ! h , 5 0 r ,  r r a ; .  r e r c  I r i r .  r , l r .

sc , rxc r  &  ME. r^Nr .s .  r rh . .  1e3r ,
n^o'o woib, J^d., rq33.

l lF l  \ r i rc .  l ) xs  hce f  h r r : l l i : , ! r  , l
r i i i n :  1 r .1n , , .  l , , .  o rs  r i r l r  q . : r r i i \
r , ! , , . r h r  n , r  s . t r r . 2 0  r , . r i  I  \ r r .
. \ r , . ' t r f ' r1 .11  \ !  r l r  ! l r j c  r r j  I  nnr t t

o t r l n t s . h rn j !  r L i r  f . . n r l .  I x r .  . . , 1  s iDo l .
. n . l  . o f i l r l  . r r i l  f i r r  r i r r .  l r f i  . r f  r r , .  r t r i r
: n f  a . . 11  l . . x i . r  r r . r . n f  n . . r , f . . t  . f n
. o r n f t . l . , l  r \ ' l l  ! 1 . . . , r 1  r f : N t i !  t f  i , r
h i l i ,D  o i  l , | r n , l  f r  r r t  \ .  I  t , . i  f i r . r : i , i
i r l r  . . r i r , . . ! r . s  r  i r t r r r .  : : r  ,  L i t i r ,  t ! 1 , . .
r c f  r l r s  L . n n r c . l , j i n r r l , l .  \ f  r l r  L ! \ . t j n , .

I i "  6 , . , , " ,  "  r ,  .  t i ' ,  r , i - / . r
l r r r r f J  r r ' . i r r s  r |  I  r r t r . r r .

$ rs  . f .  . f  ! l r .  h r fn  , r ( t
e r c l  \ a n . i , i \ i r ,  $ r .  . t , i  r ,  r . .  t  T l L .
P v n r o . i n L  r - i l  r l m n { ,  I  n i  : n 0 ,  r  .  r . r r l

i t  I  rs  r . , t , , rc , t  r r  t t ,1 r

. \ l re r  n i t inc  r l t  .onn .c r i .ns  r  f r i .nd
and r t.i,d .ur lTrc aa(ls.t t:or fi.rrs \ve
! r . i ined  a l  1 l : .  l l r .ncs  l i r r r  re . .c  n t t .  to

\..r! bfTz l.ina \
r l re rc  \1s  n . r ln r :  ro  d .  I  r r  r i r ,  ln  j ;
d i . f r + .  \ i j t  i  r . r L  t . $ . . n j r i . r . t  I  . 1 r . r
n  r a r '  r 1 l  ' r l  r l i .  n n c  i r  I  , r  t r  \ \ ,

I  n r e <  . n  o r t . r . ( L . L . i o n \
ind  6 | r  1  |  i i t  r r  .  \ t  . t c  t . r  , . r  \T  ,  rc  r t
\ ' . , ' r l l .  ^  i  f . i . l r  x n d  n r i r n

ql)ofr ^ r..r lat.r ni.re aros. ^r ...i
si.n $1rcn I nnl(lcflv rcrn rr.l soi,. tm.llr

c \ r . r in .e r r  f r . r  jn  . .n
ne.rj.n \rnlr l..t.rs) [trt lnrmd rl]xr I hi.t
n.n. .n lrard. T rlr.n r.fr. ,.r.d thc er
! l . r in !  co i l  $ i , l i  i t (  r r i l c  o l  r ' ! r . .  I  s rx r r
.d  r .  r : rs  i f  I  r r 'p  t . .n  i i  i t  ^  t ,T ' r ' r  t c l
i .e l ins  tT  I  i l r .  l . r i i . r  l , id  .onre , r  l In , l .
a f l . r  n l l .  w l ra t  a  l . r . xL  l  \V l ra r?  A  n .c t?
Srre cnorqh. nhort lrill $allo\rn rl,p
.oil tlrc rvi.c lra.l rrrt.(l in nr.l . rlav as
ro r.mah n roticcd! T|is cnis.de na!
Frirr accornr ror rhc ii.t d,ar I am no\i,
knoNn is ,lfit. etncrt jn 1|c rse of all
mclhods of c.ntinuiry r.stine

To sel hl.k to rrof.. connfu.iion. t[€
best locat..s I liire e\er huilr 1fe.e 1h.
.nes  d . \ . r in .d  b r  l f .  C .  l { .  l c I i (  in  r l ,e
Feb. l9l0 Rddi, e 7./diri.". rrrl in rle
ADril. l9ll. ,(d.1i. Crolt A rtrmb& .f
o rher  c \cc l lo t . i r .n ;h  i r r .n r l ln . r l  i r  i l ,a
con.l,sion of 1l,ls .rii.l.. Th.{ arc sei<i-
iiy. circlits dd rvill giv. p.icli6l retulc.

an .!trnr .r.t.r, indi. nrs drat lhc sis-
nal is 'nn(d in exacd!. Th.. runc rhe odrer
onrn . r  un i i l  t | c  s ignn l  i5  rc r i ld  on  the
otle. dctccror. This will be indicatcd br lh.
mcrer rcading fallins ro 0 or io a nini-
rn,n, vcry near 0 Thc kimmer slould rlpn
be rac\€d of nnril rlre ne1c. jrst rrL,rns
ro llLc reak rrcviorslr shoNn br it TLe

r a a  i r ' .  l ' \ T  ! ; - - " i \  T .

dirlr.h 61 11. 2+ub. FM ..c.iy.r. vilh l{t.9.

rtaa ErDroEEctloltc

.udi. {or h..dp.on!.

SEIEIEI{CE tXrUAt

1- Tube Metql Locqtor
This Smallest Treosure Locqtor is Com-
poct, Simple ond Reosonobly Sensitive.

. \  s l ro r t  N l , i l |  aqo  I  an in i .d  h r i ld ins  a
r . f r  c .n r ixd  1 , . rn r  a r lk .  \h i .h  io r  a
rnr l l  \ i l  i fb  i \  n , r r !L1 l ! r  s$s i t i vc  Io r
, r r t r l  , l l r . . r i , r r  l i x l l \  so .d  r rs { l l s  havr
l ' . , r  , , l f  r r , , l  I  t l i  l t  I l , c  s . |o rar ic  i s
. l rn f , ,  x ,xL  d  {  t , i r r ,  s i r i s  rn  i , l . x  o l  phr "s i
. r l  s l? .  l j r .n : . r t . l l . .  1 |c r .  i r  $ ry  o l
! , i m  i r  ' 1 ,  1 , , l r n L : ,  r l r r :  n . s  r s . d  r t
. r , : . .  i '  l r , r r Im.d  t .  he  . rx ihL lc .

1 l r ,  .1 \S  ( ; - l  ' . .1 , i . . s  . t r l J  . l  a . rDs  n l
1 . .1  r .1 , \  t r l rLn  i ' s  n l t rn rcn t "  a rc  $ i rcd  in
' rx r i l l . l  i s  i t  s  n r  t l rG casc ,  Thc  to ta l  d ra in
.n  l r rc  J r "  I i t r . r r  i s  l c ! r  r l ran  a  mi l l i rm
r . r .  .o  l l r t  1 l  |  , l i n in  on  r l (  r ,ock . tbook  is
r l \ .  \ :nx l l  ' r '  , , r  l s , . . r r  f , , r  imr r .vemenl
r  i l i i \  c  n , !1  n ,  I  i l : ,  t i \ r ins  i i  i l .ne  to

r , , r . \ t JLr in r ( fn . . i  I  l r l i t \e  i t  rvou ld  make
xf  . i i r  . r i r6 t  I . r  l l e  b fAn 'ners  in  d r is  6eU'l 

t c r.uii is srll crj,lanarory.
I l,!re noN n:rlcd to experinent silh

TWO.TI'IE FM NECEIVER
(Conti'l!.tJ lrow tas. x)

brins it lo peak cltrcienq. tlie l:II trans,
mitter already dcscrib€d slDuld be nodtr-
Iat.d witb a colsrant audio rone and thc
sisnal Dicked !p on rhe reccivcr and h,ned
ir Io. mlinum ournut. Tlic h$ nnnnrcr
mentioncd abov€ 6ay th.n b€ adjusted to
give naximum outDlt and td€lity. This
may b€ don. by €., or with u outDlt

- t
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Cross-Over Networks
EC,\U.SE ol rl,c dimculty of de
sisning.  lo t rd{rcxkcr  which \ r i l l

f, iil::!r' :it'::rii,:r"i.l ":*,,11i,;
r , . . .1ce  i r  l . l1  rxn .s  rnd  r ro \ i c  sornd
\ o r k  t o  r s c  n ' \ f o o f c r ' l o r  1 | e  l o w c r
l . rq fo l i l s  r r ! l  x  t \ f cd . r "  io r  l l ' c  lL is l rs .
T l r .  I$ . ( l c .  i \  a in r rx l l )  a  lo \v  t ) rNcr  rn i t
snrcc rlrr is tr(ru(..r' lofnd .n.rsr iJ
rn . l l  n r  . . r r ' , . r ln r i  \ i r l i  r I c  l { ^ r ,  l l r c
wDicf is x ni!l::c(1, lL.ir!nlLn' nrir. l-lie
I i , l )  o f  ( l r \  J in j  r | r  c lcc l r i . x l  rncrg l  n r lo
t \ ro  |x r ,s  l x l l s  to  t l ' c  d i \ i , l r r  n . rsork .
1 .n r r , \ .  lL rc  o f  n . l \ ron{  i s . l lnm in  I : i { .
L  l l  i \  r l ,e  vo i . .  co i l  (s i . t r r . .  o r  spdk t r
' r ' i . 1 1 n . t  i n  o l J n ,  C  i \  l l . e . x n . . n r ' i n
t rn ,h  i fn  L  i \  i l , c . r .s ! . r r r  f r l . t rcn .y  n r
c \ ( l . J  L  i s  th ,  i , r l t r .1 . r .c  h  ln t r i cs .

T l r .  . i  r i t  x .  l . r r  i r  . . r r  10  r inn l ' c .
i  . ! , r [ fn .  i \  .o rn . . , , ( l  i .  nJns  w i th
rh .  lL i ! j ,  f r ! iL t r r . r  \ t r . i l t r r .  Snr .c  co fd .n -
sc. rcx.tin.. di.r!.ids rs frcilrcn.v riscs
nrorc  l , ; rh  f rd iL  (ncr  . r r r . r t  rc ts  t l i rouh
t .  ' l r c  l {cc i . r  t l , r .  l . \ v  f i r t ro r .v  c$rcnr .
r l rus  f rvornr .  t l r c  l i i l l , s  s .  f r .  . s  t | c
i \ ( .n . .  i \  co ' r .cnr .d  A ln r  norc  th t r l  in
l.ig I i ..il i\ conrcclc(l ncr.s rlrc lislr
l rc , r r .n . r '  s t , . : , t . .  t . .n r ina ls  T l  rs  r Ic
s l t r rn r  f l r (n r  t l ' ru ,sh  r l rc .o i l  \ i l l  I c
Ar.rt.r ar r|c l.\r.r ft.(Lr.r.ics, snrcc lhc
co i l  l r xq  l . \ v  r . . . rx r .c  i l  t l i cs .  l r .qucn
c ics  As  r l ' c  l rc . tL rcn . \  r i . . s  d ic  co i l  c f r
rc 'n  i s  ( l . c rca \c , i  xn l  r l , c  c t r . rc r t  n r  l l ' e
liitli-rcqrer.r srErlicr ri{s Tlrc otrposltc
aclbn o.crrs s. lnr aq tlrc lo\v frcqfcncy
or \roofd $eil{r is cor.cnRl Ir his .
con , l ( f s . r  in  r r . i l l . l  N i1 l ,  i1 .  T l ,c  s l , rn t
rcactan.c of tl . .of(lmscr (lccr.a\e\ as llrc
I rc , rucncy  is  r . i l cd .  r l r ' ,n ln rc  r \ny  in  cvcr
{ R r r i  m n  n r ,  f . . , , r m r ' ,  f  r  r t .  \ n o h r

Sr i l l  i n . ih . r  fo rn  . l  ( l i \n l inc  nchvork
;s  s l ro \ fn  in  F ic  2 .  T l rc  i c r ion  l . rc  i s
somc\ ln l  l l r c  sxnrc  as  ln  F is  I ,  r , t r l  Do le
rlrir as X" d.crcxscs nor .frr is rr,cre lcss
o l i ros i r io r  ro  d rc  lo \v  o f  l r i s l r  f rcquc icy
siL'al .nrr.nr in d c t1v.cic., iJtrt al\o an
in.rea(.{l shrfrinc ol hi{h tucqrcfcr cfr-
rcnr a\vat lron thc w@icr tl,rouql lle
.ond.n{; rn,l r\v.cr.r Thc d,otc coil L
otrn scs tl,c hish frcqrcncr err.nr hrl
olTcrs rcliti!dv lilrlc orrrosirion to ll,e
lower tr$ucncic. N.tc tlrrt, l..tins into
t l rc  inn , i t  l cnn i f r l s  o f  t l , i s  n . t l rc rk  a t  a
Farti.flxr Ir.,t,,.ncr. se nlxv rrn into
nrall.l res.nin.e. At crch i freoucncy
llie loid .n r|e s.,''.c ..nr..i.tl r. n)c in-
rrl will d.or ^n(l lhc orrrrt rolbsc ol
llie sorrcc Nill ri\c, NIi.h miv calqc
f .& l lac t  .n i1  . r i lh t i .n  in  in  adr l i f l c .
slsten Tl,c diNrifq xction of rlrc sF.lrc.
re<i<tin..s. rro\r.v.r, wo!l,l tcnd ro d.
oe ise  r l r  Q . f  r ! ,e  rc<orx , t  c i rc t r i t  nnd
lo (ive x hroid p..k. s. rliir in ill nrola-
bili^, rlre rcs.ninr |rinl rr No,nd l'c so
smxll xs to call lor no desisn i.atrrr.s lo

Tlrc t\'lc of n.iNork dro\$ in Fig, 3 is
3on.tin.r nscd Tl,c C ann L vallrs are
atMl Tlis circnit i\ sorhsvlral simih.
ro rhe l.isic trp€ in ris. l. l,nt lrer. Ne
lrir€ ad,l(l .xltcirirc nn.l i'xl,rtir. cle-
melis in s.ri€s \rirl, i\rd€r aid wtuIer,
lhnr .n l i in . ins  1 l ,c  rhar tners  6 t  . r6ss-
6er ahd rl,e t..0rencv {ln(iminlr;nq
Dror r . r i6 . f  l l i c  .omr lca  nerNork .  Thc
ln\i. a.tion rcniins tlre sxnc. r.ri.r in-
d r . t in .e  c f t ' i ns  doNn t l , c  l r i s l , s .nd  l i v . r -
ins l.N(. scrks cip.cirana l,iql|s. sl,rnt
..rncilnn.e cr,tiins l)isl,s, shunt induc-

Anorl,c' torm ol nclvork is shorh id

fis. l. ll is arFrcnr d)at Lerc thc serier
conrbiiltion oI L and C acro$ 1lr. nrNl
nia! rcsonarc it a dclnritc trequ.ncr"
\\'hcn tlrar lraDpcns, thc volrasc acro$ the
coil nr shrft Nith t|c Irv..ter will risc ro
a rual{ \ahc \lLich nrar le undcsiralle.
I l i l l s  and va l leys  in  t l ,e  resrcnsc  o f  l l i e
sr.rl.rs rre n.t Nantcd, but a 1l.r r.-
srcnsc is oncn d'sire(I. A srert d.al de-
Frds  or  o rhcr  dcs l : rn  f i c to rs .  Fo f .x -
anrr)lc, ii rlre 6ItraLcr cal,in.t is ol sucl,
dcsis! llrat llrc lorvs rrc !or I,roDorll rc-
nro{h.crl rlie ltik mar he lF..ri$ible or
ev(n  ( les i ra l r le  in  lhe  cxse  o f  d ,e  $oo l . r
an(l rlie seri.s rcsonint cir.uit ass€irt.d
\vn l )  i t ,  A .  c rDans ion  o{  th is  nerNork ,
qrir. si.inlc in natdrc, inrolvcs addins in
a(l(liriofil in(hdirc .lcricnl, .s n i.at.d
in l.is. 5. An addnional can.cirne .lcmont
is ad(lcrl seri.s vill tlc t$cclcr.

Thc diviiion of trcq!.n.i.s is not com
r,licaled nor d!fi.ult lo irrivc it, bui
lr.m a nncricxl \icNpoi.t thcrc may L,c
conrlicrtions in nropcrlr disrributins tlre
po\r.r. ll too nr.n DoN€r G fcd ro a
t$cctcr n $ill ovcrload.

  .ircrit rlxt cin be rs.d on a pm.ii.xl
bisis is rh.r of Fic. 6. C.nsidcr.blc fl.xi
Liliry is affoiil(l ',r' rl,e desirn. Thc
inrout of |DNer fe,l to llre sreilrcrs can
hc contr.ll.rl by rclection of d,c n,rns
r.tn^ on rlie rmnqlomrers. (Scc "Ilalcli-
in< I-ordsncakeF.') Frrrher, in llie cire
of tlie hrcclcr, thc po\vcr can be c.ntroll-
c(l hy scl.crion of the scrics ca!acitir.
clcncnr C5 it necessirv. LI$,irlv. C5 is
ma(le lirAe cn.nsl io llrit it .ite.s lixlc
omncition ro l,ish lrcqucncy .n'..nls and
llf rm.rnl .f t\vecrff roN$ is lhcn con-
troll.d by T2 and C6.

R^nro ENcLNrFrt H^Nnnm(. T.rdan,

LouDs?ska DrvrDtNc NmwoRxs, Hil-

S d v 6 r a r  r o u d : p r . t c r  . r a i  o ' s

b.tloh, i3 ! hiqhly pr..ti..l, flsribl. circuir.

l i . t r , l  f / . .1 ,o , ' , r  J ,n , ,J r j  l ' r l l ,  p  2n
l ) r \ r u ^ c  N E r s l r H s  I o .  l s o  \ \ ' ^ Y

llok^* -srsrtMs, C",,,,bii.drn,r, lunc
1912, D. l.l.

" . R _

, _ L ' 6 a l '

. ' . P 1 . . . * L

I'ITRA RADIO
(Cantihttd fn"t tdee t 9 )

recomnods tle lse of a 15 inch antcnna.
Tlic chiricrerislic slpereg.nerarivc [Gs

*ill be Drcscnt on all frealcncies if tlr€
rcccivcr is oscillalins nropcrly. \\rl,en a
strtion is nnrcd in the hissins somd f.des
ifro rl,c lict(rornd, tl,us a lack of liss

wirhin die oscilhlnrs bald will lstally in-
dicaie i stxtnn. (-od. \'i..1
be rathcr hard to rcad, ncc.lse ol lhe sil.nt
spf,ce lrcseni \rhen dre stilion is sending
orr a dol or dash, ind rhc liss sound prey
.nt Nlren tlre srilion is nol se!,iins.

No. 2a rire

No. 28 Pire

No. 2a ri.o

6Y rv\s

No. 28 st!.

No. 28 rire

llaa itDto-EMlBoMc REFERANCE rtlllltat
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llt il is cs*ntial to g@d r€co.dins li
seenrs rhar tr lmffis ur" Lhe * re mrr_
nc l i ra l l J , .  t l tu5 ,nernr in inE rh .  s isnJ l  t .  h ' l

As Dreriouslr st.tcd, wlier ...o.dinq tlr.
drrtua oi Ihc adtlincr is tc(l rhrotr(l' Llx
No.  I  secon, l , . v  o l  t l re  on i l la to r  ! ,  thc
rccordnrs hean rn,l rlicn n, th. sr.tnd Th.
sclcctor aNitch ot,Lns tlLt os.nlat,,' (arrr.dt
c.nnccthn 1. sroutd {hcd llrc f .lrnrc i\
us.d to !l!r' b.ck or .rrroduce.

' l l ' c  
rc \ t  s r .n  i .  r l r  . . ,1 { i , rc i i  n  r "d

. c l . ' r o r  o f  t , ' r t <  i r  i l -  r ' . r n i n r  l , a l
H . r .  m. l ,  n ldn idnr l  rn ln , , r . l r i \  nna l rnx
t io r  a ! ,1  n iq .nu i t r ' .  I  l , r ! .  cons tn , . t ,1 t  r r . t1
12 l,..dr l:aclr onr ns.d a dilicr,nl .!il r,
. ' r l ' r r ' l  \ s L c i l  r i u , n r p c  r i  n h ' . ^ i I  f l r '
-  l rL  r . . i { t rn r .  1 |c re f r rc  I  N i l l  ' l t

s.riLc thc connrlclion oi onl\ onc, ll'c onc
rh.t has Nork.d bcst.

All lhe l,r.as $orkcd t,nt (Iifi...d nrxinr
in recordins. Tlrc corl I uvll (r'ic inn ar
old At$atcr licnt nrasnctic sp.aker, ll,r

Dhvsical dimensions Mrc ti l,y 25l12 bj l':
i na l i cs . ' fne .ore  Nas l /16  t i r '5 /16 .  l {c id
!o  1 , (  ?  Io r  r l ' (  n  Lnc  in t l  n r ,nncr  o i  i '
*m l , I rp .  I  l J \e  fou fd  r l J r  : ln ro<r  J r ] !  .o i l
will wo;k as lons as die gap in thc corc is
l(€!t bet$ccn .001 lo .00J ilchcs. I nsdl r
piace ol bn$ sl,im srock to Daintxi,r rl,!
san  ar  00 : .  I  u { ' l  :  j . \ t l ( rs  l r rck  es
\ ! rh  r r r  6nes t  hL ide  . t ,  r in r r , r '  t  '  . t r  r l c
slot tor lhe Nir. to run throutl'. -^it.r
6ling the corc to shaF, I ase.rhlcd llrc
0ieces {ithout rutting tl,cn on drc coil.
I h.d rh.m clanrlied losetlic 1o .nallc nic
ro drill the Lole\ lo. 2-56 s.r.\Lr. 

-tl,cn I
rn t  rhe  ! re .Ls  on  a  N i .c .  L . 'ng  cJr  n ' l  r '
" l s .n .  t l ,e  o rdLr  in  \L i . l '  l l r . r  \ . ' r  ' .
senbled so thcy mxy lt rca$ennn.,l in tl,e

A MAGNETIC RECOBDER

Cotthred lrur lio. 6\

on 1he drivt sl,alt Thc .ro wire rrtllr'q
drums J uscd strc alout 5 i.ches in d'.n]
.i.r \!nh a rin on cach side to Ie.! 1l'e
{ne  l rom n inn ins  06  I  u (L l  n r i . ro lLor ie
.a l , | t  to .onn. ( r  r l ] c  r t . . rd i f j  l t r r . l  rn ' l
eras. coil to d,e aDpli6.r oscillar.r a$cn]
lJ" A vorl .l caution lirrc in r.aard to
n i  r in r  lh f  r i rc  ru l l . r i  t r le  ro f f  l rand as
a I ' r . t i  " l  cn  s l , , l ; t ,n is  t l , t  . . c ls  I  

' l l i e  
$ i r .

nrar be..fic l,oreltsn! rrarlcd il tle r.els
ar; allo\fed l{, .o.st aiier rhe Dower is
n'm.d ol1. I reNin.l tht $irc by l8nd In
c idLdr r l l J ,  s l " '  r (o rL l i f s  o r  rc l rod , ,c i .F
t l ,e  s i rc  s l !  ln  rn .L .  dLrorar  ' l , c  l c l ' i  a l
a conslart sB-cd ol ahout 180 teet Fr min
i r e  U l : r ' c r  r o  r  \ ! . . d  i s  1 l r  " i l l  s o r k
i r  n  " L r  s t c - k  h  t  n o i  \ o  *  l l )  I  m ' A t
Lc .oriint all $e time.

You Nill l,av. to ind l,I tial and €rror
how hich ro nn, lhc vol'De control anll
lhc audio rillers sltfn ..ffdirs, Eacl sel
wiu viry, of cousc. lf lLc rcDroduction
sounds ioo bas and airbl.d ir indicaks
\or l,aren r iltcrcd out 1l'e low lrequencies
.norsh. llr connrcli',{ a Fir of carphones
tr$.ss a sDall coil snrilar to dre one r*d
in thc rccordins lead a.d hcld close to the
rccordins riead y.u .xn nEniror the rccord

8€fore  Jo , '  l r ' c  t r ! . r '  r l (  ' hxsa  ou l
b roku,  . \u , i r  r i rn r . ,ng  $r re

mnnr linres. unlc$ youirc e\.etli.o.llt io.-
Nn.t+rnd I !c acv.r }rt rrct a radio hanl
rl4t n,.tr. So rcmenn,er dis srsgcstion:

exact rliv IhcJ Ncrc $4,.n tl,e l,olrs v.rc
d.illcd. Wnh tlc $i.c slruns ort so rhe
indiridral lamnralions rtre NrU s.nxral.d
I th lrcard 1l,enr r.d lot Nith a blow
to.cl and rhen left 1l'enr ro cool cr.drillr'.

I l,avc also lried .oolnrg ilicn in xn ]\.(-
masncric 6cld lsnrs in old slcalrr fidd
Ior $e rurrEsc and I bclicvc tl,is inl
rroved rle €mcicncv oi lhc core Atter
coolins. I asmblcd tn. la,riiarion( on rlr
c.il. Hold this toseaier rvil1, 2-4. L $
scrcws and nrts nefo'e tilrlrtd,in( din thc
vl,ole tl,i.s in dirnins \rnrish, tightc'r .nd

Next !ct a srall rijccc oi rrlrcrolic lnr,inq
X-indr diamdcr o. sorrc sixrilrr nraleri.l.
to $ind th. crasc coil I-1 on The \fir. \'ill
be  ra$cd th rous |  t l r i \ .o i l  16 . l . in  i r  mar -
nctically so it \rlll ne r.adr. n,. in.drer
record ins .  I  u td  ^_ . .28 . ram{ l  $ i re  a l -
d,oush I do nor beli.rc tlc sirc or nunib.r
o f  rums ro  be  c rn i . i l ,  The r r ln jg  w is .nour
l% inches long and llrc coil on thc lLit.
rbout one inch lons, laycr rvound al,ort 200
rums. I mornr€d lfis t.t\Le€n trvo ri.ce!
of % inch bakelire {i1h holes driltd ror a
close 6t so the iubing 6ts into ihe holes in
rhe bilrelite en(h Cem.nr n,e ..i1 in !lx.e
silh ordinarr coil .emcnl.

We are no\v ready to iss.nhle ttie Nire
prller. nen{l. .nd erasc coil. I nornted the
nrotor belor the pscl with e exlension

wfien tle Ni( l,(aks inncal di. .nds with
a harch fline, rlie lr.at lrorn a cisarct, or
brins oul a lap lron a lihmcrt $mlr and
Lold lhc Nire acro$ ilc volt?sc trnlil it
clanscs color Tlr.n ric rhe cnds losedr€r
rvith a sqrarc knot and crl ihc srrplLrs €nds
ofi, Apply n lilllc 'norc n.xr aJter trins
tle wirc. Tlre tery $nxll sred Nire will
tum if a nnrch is hcld t@ close to lir€,
so be reasonably .areinl.

I inslilled a neon bnlb as I vollne level
indi.aror as shorvn on th. s.h.mali.. T[e
loint al \lich ll)is brlb *ill fian) can be
corlrollcd br ll 20. Ii 20 slr.rld be adilstcd
so thc bult flrdrs j':{ on 'l,r aii,rlir,de

\n.l n.rv tlrat Ior kn.\' lroN ro Lrild i1
j rn  d is  i l i o  r l ( r  " j rn t  box 'o i  r .d io  Fns
.ver  in  t l ,e  c . rner  a  r . r  $ i l l  6nd  rhe
r r i k incs  o i  r r re  mas. . i :  s i re  r r .o rd . r

Prrtr Lirl

ECONOMY 2O.WATTER

(Cohtinn.d lroD loq. tt)

f ron t ,  l Ie  !e ry  s l ' sh t  n ismi rc l '  hc ins  o l
anL l  n l r  ' l l r cc  i r , l c  LJ  . r r

i f  r  d r r rn ic  t \nc  o f  'F r l r r  rn 'Er  be
r<d.  i  / i0 . lm 6rU c r r i  l (  s  t ' sh i " l ' L l
lo r  t l ' c  6 | | . '  c lu l f  w i l i  r  r . ' l ' r c  run  tn

th ,  u t  l i  $ t r rs  \ '  l uL l
io lunE.  t l ;e  T '  l , l  o r rsL-  |  i ,  i s  r l  o r r t  n
w \  s^  t l , c  r . rnc l i c  . i r .  i r  nn i (  l .  o l
I '  eh  " f i ! , .n . ,  \u i i JL lc  -4 , r ' t r lFn . rn . rL

h.av! d{rr dvnamic Nnh a 1l nrrh voi(
.o i l . ; r  a  l r . , r : r  a \o \  182.  s , , ! sc  t  !  \$er
'L rn  smaleG arc  L l r r  ien 'c r '  \ l i l ' \1  I l t
L:i2!;tte P12C or llie Urilr G]2l'.

A rerr low l,um !.vcl h oblnined for
scveral reasons. All fId' rctu.ns te nadc
ro a bostllr consistni! ol x strir ot cop!.r
l.l indr sidc, tl'n |.nrs connrctcd to ihe
.reral chassis at one noini otlr' _ lrst nea!
rlP i*o. I rernlin^l ol dre 661 6SC7
Small shiclds of tin-llare are s.ldcr.d ro
tlic chassis id arI'ror,riatc l)h.e\ lo clec'
troslaric.ln scrccn the .5 m.!lr.m mixins
.esisoa. ahe anodc r.sisrors ol rl,e 6rn
nrbc and tlc pick up bass-boost rctNor!
TIie intrut con.ccli.ns are nadc l,v n.an\
df UX and UZ nnJe sock.ts xfd these

Tli. filamcnt Nirins is .onf..lcd 1o a
s imn lc  vo l l iqe  d iv i t le r ,  l l e rchr  L 'c in , r  r r& , ,1
l ;  vo l i s  nos i t i ve  N i i l '  re<rc . t  ro  i l  c  L rL is i \
.nd d,ercIore h.kins th. srnh aiout 35
volis neaative $ith r.srcct 10 ihc 6la-
nrents. lhus Drevcnri'rs nllm.nt cmission.

A inal redlction in htrn h, of corre,
obtained from the nesalive feedback.

Thc tlono ti.[ r, is a fo!rr61e .ecdle
arnan're llne Firh in orirul of ahort .,1
voh. It his neslisible ha$ hoost o\virF
ro rhe nass .i rhc hc.d bcha lxr:c. |e!ce
tlie boostinq rclNork ,Altt.,r1lr rlrc ficL
rp  hc .d  i s  l car r .  .  coun i . r  lahr .c  r !
drces thc tlrnist .r tlr. rfcord t., xli.ut I
.unce, onlr' a snrll rl,r,.t heinc r.d.,l
on acconni .f ldr nc.nlt p.;r i,nr(lan.e

'lh. 
"k/otho,. srn.nllf fn,I,lovrd i.

.nhe .  an  , {u ( r i l i an  ! . rs l .n  . f  l l ,e  n l0 r
or a Shurc m.dcl q822,\. Son.rin.r a
.eDi dir€clionxl floating-cone .lrnamic hi.
..otlonc is u.cd yfi.n Nidc ranse nusic
is to be anrDlifi.d. Tl,c nnrpli6cr G n.r
nril.d f.r !s. Niln sound .cU rrikcs or

The t .ne  xnd ro l , ,nc  o f  lh is .n r r l i6 . r
arc srrrrisinglr cood, the lrccdon Jronl
unple.sant disronion enablins the srdkers
to bc plac€d close to the aldience sill.ut
exciiins rudc rcmarks.

nrDro.Er.Eci&oNlc txEEnENcE Ilfl{qrtlrta
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NEKE

Yo !bad '6d ' i ! n rd ' o | . n6

F r our ! hr! 6.

G.t th. bt.'t lnrid. I'lo'h.tio!---Short
CutFTrra. S.cr.r. bt

ffirrr?ue

slt0p ilETiloD lt0itE Tnilililt0
FROM

TEANI BT DOITG
E:F;h.nr.l EquiDnc!l

Fur"i.h.d villou( rrL, cdr
! Prn ot Yolr N.tioD.l Tr.i.iDr
Ezpni.rc. q rh6 6.rr r.c.^', yo! Ioln h, !

l b? . ; du ! t v .  N l r i on r l  Shob .
lv.thod oi Hof,? Trajrrns. In Lh. .ooB. .a rour

bu i l d  v . nd ! .  bb . s  o l  r . . . t ! . ! rs i udy  rou  . c t os l l J  bu r l d  r hd ! .  t yp . s  ! f  Ra ;€ r

rn  e ! , l i o  o l l i l l a t o r  r nd  o the r !  Y .n  na t ; i cds  rDd
.ondu.r crp€rioehr3 r.l1.r .hou wu ri. uhv nad
roo at rhiro. YoE lndorbljDd eh,t ha!; rh.
vrtooE "l€Dent. ol .l..trohi.s op.rar€ b.oq.€ rou

P.r! tor rou. Not onty do loo
s.rn mrr.loos dp.'l.iE by tnis hethod ol Iam-
' ! a  bo t  t oD  r€c€ i ' .  ! a l u3b l .  €qo iph .n t  t ob  w i l t  o ! .

f eoor Droles6ion & .!
.l.ctrontc..rp€rt. rrdil r,r. frtrron,nd l"arn qlal

la S||r. 0l Yolr Succosr And Se.uil! Aft.r Th. wrt

Nr{o!.j Tr.iE.d M.. Noe M.!in,
rh. a..r Mokt i. Hi.rory"::-l:' ;::f ,g*:!* **,T.ti"*,ts:

\##niwffi

NATIO]IAT SCHO
r o s  ̂ N G r  L r s  3 z  a ^ l | . o r  N . ^
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MATHEMATIGS
F l l R  R A D I ( l
Alt D C0illil ull lGATl0 1l
bY GEORGE F. MAEDEL. A-!. E.E'

(ri| ltn rh,/, R.C.A. lrstitrt.t

Hrro are the books thsl elery tuan in-

ler.sted in the tcchnicEl lhases ol radio

{ill *ant to har.. They have been *it-

t.n este.ially lor students in school,snd
,i nohe, ro lr€tare th€m to .ead tech-
,Lical books and mtgazine articles oD
mdio. Thr aDthor is Cnief lnstructor oi

B.C.A, lnstiiutes, and hi3 books ale 06-
.ial leats on marhemalics in ihat well-

800K I

.ov.r' t[. .uhj.cb: Ak.bn; odEE l
an<l A.irLh.ti..

BOOX l l
"oven th. rubj.c..: Ad'rb...l Ak.br.
Trigonom.t y; rd Cohpl.t NuEh....

g I I '  COUPON AND MAI I

19'6 ATDIO.EI€CTBONrc REFEAENCE AITNUAL

CAPACITESTEE
(C@tinL.d f,ofl ,ase 11)

A.C. s$rtch on d,e low€r lett and rhe ldk'
ins sstrch oD lh€ loser .ighr, The lin.lip

o.e por on cadr stde'lhe 
orillato. dd r!di. IrcqrcrcJ drplt

lier coi\ ar€ ordina.y solenold Lroadcast
clils with t|e lri ary wndnras r€noled'll,e 

osciUator coil is tapped trvo thirds oi
d)e wa} dosr ironr lhe srd end ior thr
srhode conDection. Two l,oles verr d.illed
nr ech con iornr, an eishrl) ot an incJ'
ariai and a qunrrer in.h below tl'e boltonr
ot tl4 rindins, A single tu.n .l l@kutr
wire sas rvound here and c.nrented in
place, rid, rle ends Llrcad.d dtroush rhc
|oles ad lcadt'g out tle bottonr oI tn.
coil iorh ard shield can in {|icl eaclt coil
6 nou'rtcd- A t5 nntd. nica lrnnncr @n
d€ns€! rs connccted across cach ol dr€
larser \indnrss a.d a hole d.illcd in ead'
shrcld on orDo5ile thc lrnnncr screw ro
!,!rnrit drc corls Lcnrg tuned 10 the sanre
irequency. A scrc{dirver rs uscd lor lhe

Tne irequency used dfts not havc to b.
exnclly 1800 kilocycles: any Irequency neat
th,s srll b. sa!lsiactorr, prcierablJ drL
hiahcn one ro rtricl) bodr coils will iunc
accurmel,. 1|c !$o shi.ld ed containnrs
rhe cons a.e mounted u!d$ lh. cl,assis fir€e
,nches ar!( and thc llnk courlins turn
l€ds arc Iaslcncd in rilace by nrcans o{ ti.
Ironr$. Tlc constrnctor can plac. thc rcn
oi :lE larrs to surt himseli, r,rovidins thc
oscilltrror and th€ tuned cncui! are so ar-
raryed dre.e will b. no nneradion vilh
th. lirk coulln's circuit o!tn.

On tlE orlo5ite snk ol d,e link cncurr
comected to thc ni' t,! jacks, tlf cncun
,s asarn brokeD and a one tcnil' nrid. con-
denser in*rted. 

'lln 
..all.s rorlinuitJ or

uoh2ae tests acros! tle condenFr brnr(
tcied sinulbneousl) sith the qlality resL.
A sn)all condensr is connccr.d irom one
sid€ oi tlre lin'jack circuit ro sround, This
prcv€n6 r,) rrLlru rr.qu.n.J prkup du.
Lo upacrry b.t"een tl'e ldrRcr windin( and
the link @uplils tum. Tnis lip jack should
be nqrked ud uid as the ground loicn
'i.l side oi llr test leads. 

'1he 
link couplins

circuit is isolaled trom Eroud cxccpt lor
tlis snall condcrser so voltag. or contiru-
'ty .lle.ks cd be nrade a$o$ t}f co!
d€n*r udcr r.st or lron eithcr side ol it

To rrlace rle unit i, opc.alion, allo{ thc
trbes ro lrar ior atort 15 minures. Conn.ct
a jumper acros 1Lc lin-tip jacks or clip
rhc t€st l.ads toacthcr. nakin{ sur. rlr
lo.t"rs switch is in the (ol!) tosirion, Ad-
rancc rhe sah control until dre hdietor
rube shadow starts closins. Acc,rat€lr tunc
ft€ oscillaror and radio frcq!.ncy anpl'6c.
circurt bv lrtus oi the scldvdri!.r trim-
nc. €oniiensc.s to rhe nish.$ Ircquscy to
wlich borL wiU respo.{L This pak will
l,e indicated L'J t|c d.src€ oI closing of
rlie nrdicator tulr shadow. The tre6s will
hale ro Lc rrp.alcd scveral linrcs, redlcing
dre sanr conrlol €xch line tle indi€lor tubc
shadow closcs comliletely unlil d)€ poinr oi
sh.r!€st tunins is obtained.

Whdr rriis n rachcd thc tcsring portion
oi thc iNlruDert is conrlct.. \orv adjust
rh. l@kins ci.cuit N lolloss: With thc
I'nk couphra circult iiu closcd adBnc€ rh.
sarn control unlil the indicator tubc shado$
just comes tos.thc.. Close the l@king
switchi ii $e indiotor rub. shadow oDe!!
it indi€tes 1oo nuch platc volragc on thc
6l'5 tubc. This will have to be rcduced
unril closins th. switch has no .lTec! on
lhe indi.aror tub.. This @ bc donc by

placins a soall loai on tl,c sccondary oi
rhe audio translorrrer bJ hcds oi rcsisrors
placed a$oss it or hy i !otenti.,n.tc. acros
dre ,\.C. line wilh lhe rfinrary oI thc audio
rmsiorni$ c.nnelrrd lo lne snle oi tlc
,{.C. line and the ccnr.r trr oi rL. FtcnLi
om.lcr. Whiclcvcr Ddl'od s trd, adju!
thc voltase unlil closns llic locknrA $rtrcli
no 1o.ser allects dre nrdicato. luLc. \\licr
this rJoint is reach.d, !p.n IlLe link corrl$s
circlit nonenlirilr rnll tlif! close il !sar!.
if 1le mit is \rircd co'r(rly d e indiclkr
tube shadow *iU .!!n an,l r$uin so in
dehnitcb urtil dre lo.kn's syitch rs n,rne{t

lhde m or l j  r *o  conr r . l ! ,  l l ' e  l l . f .
anrpliiier sah c.ntol and rl,e locknrg
switcl. Hear tlt tules to orc.iti.s t.nr.
leralure, hold Ihe lest rrods toscl|lr and
2d ju !  ' l (  rJ in  c !n r ro l  dLLr  L l r  "  L i \ , ,1 ! r
u r le  5  +a  lo$  lu r  L lo \cs .  I  lda  J r  !  n r . t . r
or volthetcr, depcndlng on ichcver
nrc r l rod  Jou pre fer ,  in  rhc  r$o . r r ra  r , 'n -
tiD jacks pro! ded f!r thrs r,urr'osc and
riroceed to cn.cl tle conrltnscb nr rheir
circuit, rcricnn,crins ro usc drc prod s.
frarke(l on lhc lrrolnd !.tentirl eld of t1r.
circu,t. An op.n condcrsc. \yill Le hdi
catcd by die nrdlcator tLlbe s sl'r,loN rclLB
ura ro close completely and in nost crs.s
iiy rciusins ro nov€ at all. TLe .peralor of
lhis unil can I!nriliariz€ lrnnseli sirn ns
u l r ru l ion  b \  nak ins  rcn !  o i  L . r rb in . , r ion l

!,nrallcl, noricnrg llic shadoN o.sitions \ri1lr
rhe code.sc. in ard oir oi 1|. .ir.uil

II a condcnser is susrc.L.J to llc inrer
n'ttent the !est l.nds sli.nld trc cli!ocd
a\ ro \s  i r  r rd  l l  r  r , r r \ l cnyr  squ.ereJ  ;  lL
lhe  hrs r rs  o r  t r r r i r ,  L l  \n I  a  ru lhe .  i j r le
ralt4r or sinrlrr n*l.unr(nr. lf tle co.
dc.se. mll,cs and b.eats conrrct due to this
treatment it will be sho$n b! thr nrdic.
ro !  IUbes . l JJVN L | rk  f r<  u !  ! f . " ' r s .  Tu

rer iu i  o f  t in  r ,  r l r r
l.aJs are !lirprtl rcro* ir ,inLl rtrc toL( fr
s* i rd r  do*  |  l t  rhe  co  n .n .c r  op . r '  ,  i r -
.uL t !  a l  an}  r  'n , rhe  lo . t i ' L r  l rbe  \ r l l  l l c r
r lL€  r r l i c r ro r  rLhe s  s  I  lo$  r , ! , ,  n ,  \ t ros r  i
the condens€! 16 Le inlcirnitrcnt A sl).,.(l
o r  pa f l i r l l )  n /oncr l  .ondu! f '  ( r t t  h l
.hown hr  r le  JG! rer r in .J  o l  r l t r  u lD d ,  r
.r vollmcter rcadjns i! conrErisln \r(ll
t l i e  cncu i r  d iagran  or  ro l raae char t . ' l h is
nak s a verr |andy conLdation; both a
condcnscr qalrty check and a Dotrt-lo-enrt
rc is r rnc .  o r  \o i rJsc  ro  InE 5 imu l t .m io , i s
ry ,  u \ r rs  l l re  . l ,mmercr  o r  \ ! lhc ic .  r l re l l \
rn the sho!.
. In some iriances ir may bc n..csrrl, ro
rnscrt a low .cslslance radio lrc.uorr
choke in s.ries wilh the rin-tip jack; ustl
10r rne herer conn{rron, bur in nro{ c,$es
' t  w i l l  be  tound the  nrerc .  n roLer  enr  Ia5
enoush. .acuncc  ih  i rn l i  lLar  i r  rv i l l  ndr
nroye llre tnnins diqtor shadow rtre.
.omccted ro this instnnncnt. This con
d.nser t.$.r does not iFdicxte dE caracitr
or ercclrolrric condenscrs. rhe camcirv ol
!ap.r dd mica condensers is e'rh.i.ma;ked
on th.h or the circuir diasr&i, and des
hol vary wrrh rsc or use rs sill the .lec-
rrolJtic ones. Thrs ,n*ru'nert r chcc(
.lectrolytics for radio tre,tue,cj roctance
ahd $ i l l  l i ck  our  a  d . fecr i rc  one Lhat  ma\
bc cansils radio or audio lecdback dn. r;
commo! coullins 'n the fill€r circuir, tn
mo,t crrcs shere thc .l!(rrlllr c LonJens.r
ch.c-ks OK ior cJpacrtl anLl rs st tl o!'crd.
tivc in irs filerins rt'o. a lnrG or BDe
cond€.s.r pla(ed in Darallel Nilh ia s l
c!r. it uniil a new onc can bc obrained
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Wrn production currenrry runnlng
slightly ahead of war requiremeots, a

number of the popular WEsToN

fisr Pf,ocfltfrI
rvlth these wersalll€

lvESTON
Test Instrrrmenls

test instruments shown herewith are avail
able and are ofrered subject to piior sale.
Orde$ can be placed direct, or with the
WEsroN representative in your vicinity.
LiteFture available from,..WEsToN Elec-
tricel Instrument Corporation, 599 F!e-
linghuysen Avelue, Newark 5, New Jersey,

lryT$TOlT

tll,t'oY1;;
l$";".'*" \

1nullnQl. rl.rr_ 
,rro0o'' . ..,..'

|,.r$lt:Il,'a$

"'-i,i i3i1*tl*-;;*

f\ifi{*
l; 't: 

"",..5l:1.:rs.

Tfte Dirocl_
neading,

ffi#"1Tffi";

'Hffi

I9{5 RjDIOELECTROMC NEIENf,NCE A.!I!II'A!

I N S T R U M D N T S
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A COMPACT
A M P L I F I E R
r l rHE an, ! l i1 ,e '  here  l ,a5 .x .L l l c r t  6d thr
I *1,." Lr\.,i *,th r qellbinled l0 n' h
sEaker  l t  r .  d 'o \n  l tm.ved l ro i i  n '  r ib
, rd ,  "hcre  r r  l ,as  o f  h re  hL .n  ' r  ' 6c  " '  l
llrtll ,rhoDo emd sYsrcm

Tl'e two ktobs on thc iront ar€ !ol!tr'
en.t rone rcntrols. Abovc them nnv be sd
i lF  rn r ru r  jac r  rnd  ,nd ic to r  j cs . l  lhe  'n
Dur  l c rd .  J !  \ l ' . sn ,  i \  . l ro l l  1nd  $Pr l
;hielded r. avoid hm, I)ickup-

The chassis bas€, 7t4r{t inchcs -s*
raten fronr a! old kir, as *
otler Darrs. Thc sDeiker 6eld acts as on€
"l rlr 6l(ei chokes.

Ttis sct hat be lsed as a phone atnpli
nc r :  sn l  o ' t r  o i  L l ' c  n tw n .drunr_outPu l
' inam'c  o r  c r r  ta l  ! , i l e5 ;  o
. in r l ,6c r  I  h , \c  rscJ  i r  t .  su lp l )  '1 , .  U
and hcatcr lollnses as {ell, rvhd $orkrns

Thc amDlilier is the retnr ol considlnblc
cxmrinentarion in circlit and detisn in .!
arrinrDt ro liuild aD rcoMmical bul emcient
zmnli6er \lchl tulrs w€re atailabl€, tu
ihci werc und- but o{ (ouree tlrir C or GT
rcLinatenl ma' L€ u\ed Th. tswer lrpDl'
' 5  r tu , le  Lon\nr io ra l , :nd  Lu ih  h rFe en ! " t l '

I { ser  ro r  e  lu rpmcnr  n \Yr
c i ) r , ,1  N ' rh  rh r  in rn l i f i c r  ln t  o l  d rc  r  a l
rcctiner tr1'ts misll bc nrLsrirrlcd lor lrr.
i z l ,  s i r l ,  . i ,  l c ' '  n r p a r ' r n ' a  l k ' r .  r '  | ,
!u t r  d€esn , l  nec .ssr r  I  u l lu " i i ra  i .  r l c

RastsToRs

CONDENSER5

C2, C4 .0r n,ld. r00 Yol' 6ndd'*r
Cl{ mrd. 450 vort.l(rqlt.. (atioor)
C5-25 nId. 2t vorr .kdrcryt.

Fody. r$o  .mt l i f re rs  s -€re  en le te .  s lL
rrn of th.* mr,t.
*erc allowcd ro play thrd r<ordrngs eao,
:Llrcr wh,ch Ihe judFs f,nnodncd tl'err
d€(isions. I'ro!,"n.nrs ot

lh. nn9l. dod. L ut.d .t r
n.E.. Tnod. lub.t, .tc.ll.nr

,l

AUSTRALIAN CHAMPION
t l |  H l S  s " u ' l c  a , , r l i 6 d  ,  r n d i ' n i l c r ' r
I  o ' ,n .  l !  i s ,h (  q i ' ,n . r  '  I
l , !  i l ' c  I ' td l ,our r  r1 ' (ml iL )  ran !  E
; r . ' L b k ' { r  l n ,  i L L . " , r d r c r t u '  \ n h r r ' c t r
Auihltrn D\ kd,no il"L

.h!$ iiv. .r, ltrl t[. 6NtG !3. llr.ighr tuth_pull .hPlin.r
iilt..iio ."d 1.- r..iitor r.linsr .ll .onr.i5ur. ro ili {idolirY,

nncrGted to knos that d,e conte( nar
ro$ !d  Juwn to  a  * rusu le  b r l$ (en  r rL i \  ' r
nl'fier and :norher DUsh l''u!l 243 jol

That  s rmpl ' c i l ,  and  h iSh hdc l i r t . xo  ru
serher is zmply dcmonsrdred I'v lrtr( sel
Tr io lca  are  u*d  th loug l 'od t ,  a \  F  r l s 'n
arre couplirs The pha* inveicr is lItr ltr
nlus Aunralian 'krnltr@- crrcuLt I t
olaic rcsistor. a.d its balancer bttwcc. lhe
6Cs.G carriode circu,t and sround, :r€ kepr
to n low hlue, in lhe inlertns of high_
6dditv. Th€3e r.sistors ?rc olim 100 000
ohds'o. hisher, but i' this anipli6er ar.
linited to 50,000.

Th. 6N7-G is th6 uscd as a straigbt
Nsh-DU MDl i lLc r  Thc  p la lc  res is rors  on'tlcr 

tubcs *e atrc kenl do\rr ro !m,000
ohms in rhir eHnd erid leks of 'hc
2A3 arc 250.0m ohns. the sisnal bcina
irddercd drorsl .l-mld. condenstF. A
Ianlv hiah volus€ is , v.l on th. 2AJ-s
Th iaa ls t inc ,ears  th . . l6c rcncr  o f  th .  rc
$sranc€ couol.d starc slishlll.

E rc .Uf t r_6 l tcnn i  ,s  a  re ! tu re  o l  th is
cirtuit. Even dr gurh tull ourrut of lhc
oNT.no i r  i5  6 l le red ,  in  sn i tc  o t  tne  fe '
tlat bost Eriarions in lhis ci.cuit would
be 3cllncrtElized. A 20,00Gohn rsistor
rd an 8-nld. condcnsd act as nlt€r in fte
plate circuit ol thc 6rst stagc. No cad,ode

(Cdntud at iaUtunq t.se)

I9$ nIDTOELECIRONIC EEFEEEXCE AI{'|UIII
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mndw( arc dsd rnywh.r. in th. M-
rl'!9r

r  h .  r innreru !  loo  t r r$  ! i .o  z . \J  ourpur ,
prec€ded by a 6V6 thaf-chescr. lixed
bi$ featured the orcuit. which rvas nosd
ou! by the Ninncr only aitcr a stifi baltl..

The construcror of drc chanrpion gne\
c.edit Ior his \ictor} ta tfie in6nite lafr'lc
used rvith his aDrli6cr. Corrcct sleaker
l@di.s and prop€r.cprodrlion ol lorv
noks m.de lo! a noriccable incease in
oualirv as comsred $fth the sanc ou16t
rised irnl an oidina.r b.file, accordins ro
him. Frll .onsbucrional d.tails oi this
bame arc sivcn n' rh. skcrch.

' l l
.'.D

6 t ?

--sr- -l

i r-?$wixgnF"1l

I
Th. rD..l.r .r6in.t n rl. iitiiii.'5rRl. hp..

tk ,idlh h.y b. l.om ,O io 2,1 iicl'.t,

NOVEL FEATI'RE IN P. A.
(Co,tiwed lrtu ,oe. 2I)

It h.s its owfl DoNer s,pplJ, usi.s a 76
silh Dlate and s.id tied rogether as rccti-
fier. Thus thcre n no tosibilitJ ol coupling
$nh ihc amplifie., as mishl b. thc €se silh
tr coninron lover suprlt. I lLivc act'ated
hdios with it ai a distan.e oi 2m f*t,
lhoush in Dractice this ii ncv.r nccessary.

P..r, Ud

C l ,  c c ,  c r0  0 . t  n t d .  r 00 lo r

C.. C6, C7. C3-3 nfd. a5o.von

cr!, cl,r-.02 6Jd, rrr.,

t9$ llDto-ElEcllomc lEFriElacE rtflfttlt

"nn saRE 0F FAstEsf
SERV|CE FRoM AlltEo"

T A R G E S T
P T E I E

s roc  Ks

t. F. t.bnon.. cnd C.I

No. !t-ti6 .za.

F R E E
CAIATO G OT
0IER r0,000
naDt0 t IEI t

lorqll.l l.rirron.. .id S;
'i.r Copo.lronc. CALCUIA.

No. xf?-t60 24.

futr4lhin+ irL
R A D I O  o n d
E T E C T R O N I C S

Morc rhao 10,OOO itcff ar. .&!i.d i. 3cL
for rob ddiv.ry Guadnteed qullit
ptoduc6 of AD.ric!'i l.adin8 moufdcNld!
SdG rjD. lnd ooncy - s.i tll you D..dt
frod tbis od. c.nart ource+td 8cr .b!t

of ea*faaio. whicb onlt
Allied - A6€.ica's foremost Radio Supply
Holse - @n 9v. youl

6  V A T . U A S L :  R A D I O  B O O K S  f O n  7 3 G
Sp..ially p.€pared bytechnic.l erp.n5 fo...dio tr.iaina.od fo! ll.lP
ful refe.ence. P.i.ad odly ro corc( coi. ol pr.p.!.rion .nd n.ilios.

|oox.9!'||.d|b.ry.^.
rrt..b.flc.rrrso .ro.

att r. ,.dr.i rv. , 6k{. t |tr.r.
tL.n n.a t n.rir r..tu (. ,. ... i dd.r.a)

r rurrro i^Dro ttrvc.

rl,|o Dlr^ a^xDroo..
i .  J J !  ' ' ' ' - . . . ' . , ! k

l"rit. td Qr4ntitt Qrot.t.ti@

orac.d{ ord ^tr &..dt
tr n7-%o cor.erc,.' ! 37 e55 cokoioro'
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l{ew Direcf.Coupled FM-AM

AMPTIFIER
MANUAL

8y A. C. SHANEY
I hki [:rEiit.t, )nanitr.t t:a. al .lniicd

For lhe loymon, Servicenot
Recordesl dnd Engineet

Resa.dless of \vhetner yon are inierest-
€d tu the finest tyle ot phonosraph re-
produc t ion ,  h is l  f idc l i t y  recod ing ,
lound-oh-frlm .rplicati.hs, FU or AM
prosrams, you will ffnd inlaluablc in-
Jormation ir ilis praciical handbook
Written by the lesding expole.t of
direct-coupled ahllifieN who has spent
mor€ thzn 10 years improvinF and ler
fectinA the famous Inf!in-1\'hite circuit.

Erploim th. thco4. on.l p/n tial
npplicztion ol.

v,i.bl6 sp..d Non-Ov. o.ding Purh-Pull
Erprn.ionr Noi Fr.qudi.y 0ii.rimitr.linE
So.rch Suppr.nioi: Puri.?ull 8.1.n..d
Dtecr-C.upl.d Amplific.tioi: Pu.h-Pull
Hi9f .Fr.qu.n.y Equ.lir.tioii Puth-Pull

Lov'Fr.q!.icy Equ.lir,liof : Purh.
Pull volum. Comprrsioni Auro-
i.tic VoTuh. Linirrri.ir
Autod.tic Voluh. C.irrolr
C.li5r!l.d V,U. Itdi..ro.i

Audio Sp.ctrud Con
r.oli R.hor. Conhol

Il roa nre iat"/cs,pd ia th. Inbn au .
,letcl"omunr, @r .an\ eior.l to b. rnh-
out rhis conplek .onpilotior ol autheati
ntti.lcr .^ Di...tcoupl"tl An if.tt. 32
pas.t 8\" a ll". Or.r lt10 diaq.dns anal

Pric.d lo Co'.r C@t ol tE.
Prihtins and MeilinP 4sr,

Please Send U.S. Sttmps or Coin OnIT

AMPTIFIER C(l. Of AMERICA
396 tn0r!f,At liEI| Yonx, i. l.

taaa LDrosrcrro|frc tElllEracE rmavrI'

M  A  T C H I I {  G  L O U D S P E A K E B S
(C.'rtinn.d ftotr, ldo. 15)

r€d tc t .d  l l r .  c . ' . . .1  in1 , . , i x f . .  r rn .k  ink ,

The $erhod ol dinrii,ulins roscr is
sinple enolsh. \Ia.I servicc.ren do it un-
,onsciorsh. \\'ith lNo Sohr) sftaker\ ti)
ala.h Io afl output lran\for.r.r. ie*
!v.,'ld hrv. t. he r.l.l r1,ev ..tld both bf
.onntc ted  in . . ra l le l  r . (x r  i  + .vo l t  taD
Lacl, sp&trr'is tac.d *illr an nnl)tdanat
l,alf ils .\n, and r.cci!cs l,all the rDser.
\ \ ' l i a t .ou ld  bc  norc  s imr le .  i l  ne  s ish
1o dividc 1lL. r,oNtr in I[ris oi one lllird
r,d nvo thids 10 lar .re srn'xker x.r.s(
x tap I/3 and the otlrfr ,..o\! 2/.1 il'
L r rpedancc : . \ l l  *e  havc  r , , lo  i s , , r / r i r ' / |
ih. ui.e ..il nnt.dar.. l'\ tlG lrttn,r
.,1 ,,. d'ttrr rvc \rant n to takL.

llut sill ni .hn,s lo thc orltn( {11bc\
lt .orrccr? l]x.k to thc 8 .ln slrakd ani
I ohD tx! ag?hl .\ I olrm srcal.r \roul.l
feflect the .orr.c1 inlrdarc. l,ack into thc
')rinraq and mtrx,m,ni r,.$c. rvould b.
drarvn itunn llie urlniner. 

'l l,e 8 ol,nl
jFaker l,flr.is 8/1 .r l\ri.c d,e c.rr.t
n rFdan.e  b i .k  in i .  11 , .  p r ima ' r .  l f  l \o  o i
ihcr tr larall.lcd. ca.l, rrne.ts ni
12,000 o|!rs. Thc rc$nrant oi thcs.
tso 12,000 ohm n,Fdances in r,arallcl is
6,000, rhe cort.r load. If orr sLo 8 oh,ii
'!.!kers ak cornecred to dividc rlrc load
nb 2/3 ^nn 1/3. tl'e rentcted in,Fdalces
wiu bc 8 x 3/2 i 6.000 = 9,000 and 6 r
3/l x 6,000 : 18,000 ,{dding these ih
l[danccs i. parallel, the rcn'ltant ifr!.danf.
s 6,000, wh'clr is $har rL \enl

The nerhod can he extende(l t. sevcral
srr.akds, as in $. .xamrle of Fig I II.(
*e wish ni {,r,plr 2 \atr\ 1. 1 i00 ohr,
lhc .  6  sa t ts  to  i  16  ohn ?rd  l : l  Na l rs  ld

.f ancienr yinra(e Manr nill b '6e dx1.
I'ack to lin-hoft' days. Unloinnatelr.
rhe h.n $nro .ra.le tlred lLad none of t|c
itnalific.tions ol N.sir.danr"r N.t bci.{
able to rredict the t,,r!r€, lic failed ro de
risi then io Nork o. an l,llnr(ic i.c.

Tlis is not difictrlr to cxplain il a ..{
rccord is availablc for conrpari\on. Thc
t.c.^ti. qroa!. aiou.d llre .enrer c?n ne
rcinrcd orr as rhe neah tor a.hrxtins
rhe reFat {an This vill nor he lound
.! rfic old record. Also, old Rord\ .an
ne seo ro v.n froh the nrndard llri.!
..ss ot h.den r..ords.

(Nerer snesest lhe obynr,. or. .i ,li\
.ardins lhc .ld re...dr. Rerrember, drc"
xre ial,rble "heirlmn!.'r. h. br.(.n .nl.

FaiJ,,rc to r€p.ar and jammins of th.
r.c.rd r.lecto. n€chanism.

Th. so.st lrcatm€nl thal can be accord-
.d ph@osraDi r.cords is to tors.i to
r.hov. them from th€ selcclor blad. sup-
mrrs and leavc thcm rhe.. for rcv.ral
drls. In this lrosiiion. th. sra.k ol dis.s
is not .esting on a flar rtr.fa.€ !ikc the
trmtible, nut is snplortcd citler fron
1{6 rcinrs at ite sides. or at one side and
the .enr.r. In rhe firsr Gse the disca will
sas in ihe cenr€r and in rhe second they
lvill s.g at th. uns'DFned .dse Wler rhij

M 8  or in r  r rcaker .  
- Ih rs  

Norks  . r1  to  0 l
0 .3  and 06  or  i r ,e  ro ta l  our lu r  (20  * !1 r \ ) .
Asai! as\,nins a trinrary oi 6,000 ol,n.
Be caD ser .o r rec t  mat . l , ins  and IDNer
disftibntion hr fal.nlatins lnlrut lirs a.

Fo. the z-vart 500'ohni lnrr, 500 r 0.1
:  50  ohms;  lo r  the  6  sa t i  16  . ln  r i {k
er ,  16  x  0 .3  -  4 .8  ohms;  and lo r  rhe  12
wal t ,  8 -o lh  ra ! ,  8  x  06 :  1 .8  ohmr  a lso .
Reflected ihidrn.es are 6.000 i l0 I
60,000; 6,000 x l0l3 = 20,0m and 6 000 r
1016 : 10,000. Thcsc t,amllclcd nd
p.daas add ur to 6,000 ohnrr

By th. abovc ncthod ;t is t,osJiblc !,
hmk up th. nrost conrplicatcd srraker co'i
bination. All rhat is nece$nrv is 1o !no$
dre inptdancc oi ercl, \!tnk.; .nd the rcr
tion oI the bral adrniier lorver Nc \rant
t .  ! " t  n , to  {a .h  onc .  Anorhd.ss .n r ia l  i \
ar odpur transiorme. \vilh i lari.ll ol
tars. ln conclusion, it nriaht Lc \Lell r!
lo in t  ou t  tha t .n  ou t t r t  t rans io r )c r  ILx '
a larse nunrber ol nn|edances nll
markcd. Iior examrilr, rl,e i'nFdancc br
tscen the 2-ohn, and l6d,h lap is f,n
ohnr. Sonrtnncs thcse odd ohniascs tnakc
. closer nratch possiblc d)an Norld otlcr

R.I.r.icorl

r( A. cobl.i.. Jrod; a'ar, ru

shal.y. Ri,I;-.d|,

E o d t o C r o t t ,  l v n c ,  t e r a  P z E . ' i 2

c'.1., s!.rdb.r.

\ns be.on,es nr.d rlir rtcordnrgs n'ay bc
tu  bad ly  $ i r r rd  r l ra t  the) .cannot  res t
rlxr .n .np rf. r.r iflA th. r.le.tor bladcs
trill nor l)c alle ro slide b€t*een drcn' to
rrErate onc rccord at i rine lron dre

Tne "wo*' rill.r oi *?rped records on
thc music is rvell known and many .om-
nlainis thar dre molor is "drassins or
rll.nrar€l! slteding rr and slowins do$l
Lnn b. tra.cd to d,h .@son especially ii
the unit r€fus.s 1o nrisl,ehavc when the re-
pair man ls presdt. liok throlgh thc re.
.rd $ack ror th€ o6endere.

fi€lor{: ..tlral fulair \i.rk cxn b. accon
Dlished a device n,u{ be rrovid€d by
which tl,e pliyer can l,e nrlponed in :
rish.sidc up and lerel tu\ition, since lhn
is the onlr Dosition in rvhicl it can be
tsred for protler operation. The writcr
nnds tnat iwo snall boxes laken lroh
lhe stock shell are quile rnctical for this
purposc (se. Fis. l). Mmr sflice ncn
,ret€r mor€ €labo€te slprnrls insallcd
in a p€rman.nt phmo r.pair posilion
Narrhllv. sonr opcrations will req re
nlacins the rla!-'er carelully upsidc doM
rEritio! (lref.rably on a feft lad or

Th. nost exredienr method usually bc-
Fins ,irh an insneclion of th€ mechanish
Ior hroken and def.ctive Dans. Th.s.
a.e .ither replaced or rcrraircd, thc acc.nr

R E C O R D  C H A N C E R S
(C ih t ra l  l ton  n tq  2 i )
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beins on die latter procedure at pr.sdn
In ilr \ .urn..riod :n im@fl:nt Laurion

sr ,  , J  Lc . l {n .d  n  reaa;d  ro  reDtannc
h r . l ,  n  . r r  I : . .  ( S  t  f , :  I I T l  r a n r ! 6 -
sar r  r l )  s l f c rch  a  l r ro t .n .o i l  sDr tns  so
!hx t . i1  . r r  k  | , , r  l ,a .k  in  i r !  o r i (nn1

.rrxnrlrjcrl rru\t b. usc(l
t.nsio. I{enrcnb.r

rfrt srnrss ar( nrc(l m.r.lv 10 b.inr
rl,e l.\crs nack to 1lreir orisi;al nositio;;
rnd nrn'i,runr t.nsn,n slrorlll le "s..1 r.

lon t rs  o f  f r i . jnn .
.\ftr nr..|xnicil irrriir\ trxre Iecr .f

l . . l i 1 l .  r rs . I i r r {  . i  id j r . t r rn rs  can be
In . l c i t l ] rn  an l l  n  l r  n i f r r i x l )11  h .  r . . . s
\arv .1tc to lrre consideralilc eJTecr one
rd j rnn i0 r l  J jx !  r t r .n  i r . r l r . r  jn  r l j i s  l1 | r

. '11 , .  r r .h6 ide  o i  i  rv i , l c t l  r j i d  rc , , r j
n r  I : iq  J  $ td i  i t s  Mrnnrs

mnr fo r l r r \  r r f rL ( rd  to  . . r r .s rn ,nd  R i lh
r \  l i s r ( ( l  i i  r l r .  x . . , ,F l

r r i r | , : !  rx t , t f .  (F i !  .1 ) .

REMOTE IUTE BOXES
t t  r tn \ t rn  l r .  t r , t t : \

x 'n r l ln f r  i i  l r xnqn, rD. f  . . r r r l t l  t r  a rn
, r ]1  F : . l f x l i / r r i . f  i \  i r$ l (d  in  t l ' i s  ann l i
he .  ro . rn r  n  | . . k  jn  1 l ,c  \ ' . j n ,  , i i qc .  ind

l,.ini fr.nr a|.rr 30 n)

l !  r l ,  , : : i , l l l .  ! r t  r t .  n . rn t  . x r  1 . .  \ . . r  I
v',lrn lerfl nr(1tj TLis .rer,r i( n\..t
rrns rlx, orrrt rt .f ex.h jj.o!.af, .mjrti

r  .  ,  r r . . t  . r . r t r r i r , !  l . ! r t
n , l  , r  ' h a , 1 , ,  L l  n ,  r . r , .  r  . . n . . I  n ! \ h
hrtl.ns. I:r.l IrFtrb,,|.n i( is..ixr.d \rnlr
x r...-rani xmrilifi.r .|lrft

\ t  no  t jme h , r  rc  j l  r  Fh  j f j  n f  i  ra ( , rd
r . ,<  .  \n t ,mf  r i .a  i , ,  . r  thJ r  n in , r

r r h  ̂ n  r h c  r r r s  T l r  t t r . : r  m  i r n D l i 6 e r
, , , r r ,  I  i .  . . t  h  ,A  r  ,  r rn rd  $hk l  hxr
I  r r L n L n . .  f  h ! l '  r d  I o t r  f i . . , , p " . ,

I x\!aq.s. l nrpl.sc ir Nill lE x.ked i,\\rhr
rmcrxm 1 .1 .1  l .

n r r  , .  . f  i  . , i -  h rd  L l .  f . c r r lnc \  r . .
' . 1 . ' T l i \  l r s  t , r |  J . , n 4  t ,  i . t r R t  ! r a . .
r r ,  rn  n .  rF , l ,  \ .  f . r  ;  r . . , i  n r l r r  rp  .nn ,

r  h r \ r  rhc  . rne  r .h r . .
{ r r | .  t , i r  x  { i r r  t . ( t reF! .  rnd  n ! .  i (

atr\. h...nr. r'ffti rLrongt rsc rhis ic i
r . .d  . r j r .T r . f  r l j . i r  f r . . r re rc !  r .s .o rse

Hirri'js.lorvn f..m rtr. f.orr of rh.
r ' , r rd  i \  n !n  d r .  o r r rx l . r ' \  h ,ex ! t  q  -n : i \

..r$sts or i riir of l.n, iDn.dan.e he^d
I  I  n r  n rn l t . t  r rd  a  d !

I  n f  m i  r . r i lnn .  a^sr r l  m i . r .n t ro r .s  t r ; r
r i r r r ,  , . . d  l f  r !  -  '  r . . f  \ . r k  r !  t t r e r  r r r
n . t  r j c4 ,  i l  . r r .  r r  f . r  , l  e  ih  j . .  rhcv  cer
. \ r \ .  rha  r i r .  i , .  :  n  " f  k \v  ih reh ;ce  ro
cr r  d . r r .  no i \ . .nn  f i rn r .  ? rd  rse  o f  I  ' r ie r
,frr.drh.c ni.r.rlr.n. N.rld rec.$itatc
r r , e  ' s L  n r  r r  i r r r i r  r , , n s f . r m e r  s k h  ! Bi r  m . rmhr . r :F  

- rTr .  
m i . r .n l .n r  ?n  fc

sn . r j , in .  \ . t . cs  o f  rh .

T o . l n , r  i  t t ! ,  1 , a . * . t  r t r r  | . x r l  i \
dr.\'n in rlrc rbot.crirt Fir 2 is rhe fol
I . \ ' nc  i0 t i , r .  i | s  1 r  , ,A  l rc  t rDoer  te f r
r ra rd  rn rner  i r  rh .  l i . f  o f  rh .  namanmt
fraFet <t.ik... ln rh. un1rer riqhr hand
.or.er ard.lanclhd iiR" are rhc rwo dial

h ih. hiddle is $cn th. bacl< of th.
rrftt3hle motor nn the 6rr shdf and to
rhe  l . l r  l l b . l lpd  F  is  r l .  n ropmh h6n i .
io r  lmt i l i6c r  c l  r . s ic .  Th€ nh .no-anh o ick
rn  h r l i6 . r  c . r< is rs  o f  3  d |21  l00Gm ohh

f . lpn l i .n re ic r  \ . rk rna  in t "  rhe  qr jd !  o f .
6N7 r  ne  T lc . r ,s r r t  n i !k ,  I  i r  no t  r ro , ,nd
. d  n n . n .  s d c  r . , .  r h c  ' F  1 l  r r r d h e  T h .
6N7 r  ,h |  s  r r ln \ f r rn ic r {o r . t .d  ou i  io  r
<0  o l rn  r in .  T r re  nor ro r :mr t i f ie r  c^n

(ca ikt.d o, fotbd,o taa.)

r9t6 IIO.EIJCTIOmC Bf,FEAtNCa IIfl(Ot! 13

ftiFnEE! ltsllEr!

l!!i;",iii)i, rr.rc "t:';.^2iii: csc

?."'.'.:,', lr.e8 ?:r:::;;::11; 8ec

::li l:'t"r': 4e. lilatfleontunfua/lorru:800I!

;i":iri" l 12.50

Jur  pub l i rhed l  concorJ  s  s . . r . ,  new
68.p .ae  BuJ ins-Gu ide  rnJ  la resr  l t { t
Revned Lisri,rs of sraoda.d li'€s of
condenseB,-T;anrrormsr. Re5,5roo,

prac€menr  Pa;6 ;Toot ; ,  a ;d  hundr€dr
ofother €ssen(i,l i(emr. Pace aftcr Dar€
of  rop ,quat , ! } 'ad ioand€ leLLo. '<p ; . i ' ,
and  a  sp€. ia l  r6 .paae Daraa i .  Sed ion
of re . ins  hundreds  o f  h . .d . ro .s€r  p r r r \
!t 'dpon.nr savinas. Mail rhe (oupon
noe fo .  your  [R f r  (opy ,  us€  r r  ro  a€r
wbr (  ro !  n€ .d- .nd  Ber  i r  la r t - I rom

CI!kl lhipm.nt non CONCORo
CSICAGO or ATIANtA

Co.cord carri.s van nocks. con.o.d
shipt to you at ot.. Loh rh€ ..rrr\r
s h i p p i n B  w r r e h o u s € ,  C H I C A C O  o r
ATLANTA.  Concord  iny i res  you ro
con5uh our re.h.ical exp.rrs oo sD..ial
r.quiieD.nrs. Co..o.d can expedit.
aly e3seorial orde. and sD.e.l ac.ion.
C<;ncord 'ow s€Res ,h€ U;ned sd,es
Goyeraneo., Insri.urions. Indurrry-
2nd c.d seive YOU, wh€rher you wlnr
oo€ pa.t or r hu.d.ed.Telephone,wire,
o r  w.ne  you. .eeds ,  And.ush rb is .ou-
pon for rh€ new 63.paae Buying.Guide.
Ii3 !REE,

Con.ord Radio Corp,

:'fj?
"{Dro

;i.; ".:,',. 
12.e5
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FEIIIOTE Jttll BoxEs
(C.^tinxed lroa tltuidg lao.)

.isrs ol ar inDtrt tmGfomer wnh a poten-
riomet.. across itr secondary, into a 6J5
tnbt, This poleniiometer not only conlrols
the volbse on the grid ol tle ncxl lrbe,
shi.h is a 6I.6 ried triodc. but als controls
th. volun. ldel of tfic nonilor spak.t and
tlr€ oFr?tor's hcadscr. A recond rDtmtiom-
.l.r in 1h€ E.id of dr€ 6f6 rllh. @nr.ols
th. volume lw.l ol ifi€ nonitor sD€aker.
On th. atFv€ chassis is rhc copper oxid€
r(ri6er and rclay rh.t con'rols rlic (crpins
r . lay  on  the  Fne l  and lhe  n ' rzzer ,  On th .
rm. rh.lt a. rfi. aidw..ha*ir and labell€d
r'D ' is the conveGiof, urn, or lin. adjust-

Thii unil consisls of a resistance caDacity
nciworl and iwo l;l hlb.id oils- A brief
dccription of thh lnit $hich is very im_
Drtant ro thc frequency rcsDons€ and oDer_
ition oI lhc cquipnot ir as follovs:

The amDlifie6 $ill orcrate oyet a maxi
mun l.rsth of t€n hiles ol teleDhon. linc.
llows€r. thcse conreBion nnils Dlus lhc
amptifi..s ar€ dcsisled to Nork der a w_
6 mil€ clas "C' t.lcohone linc or any un-
balan..d circuit of thai l.n(ih. Wt.th.r thc
lift b.lwd thc Centnl Slation and rhc
R.nol. Station bc a flll sdrn mil.s or lny
fmction rhc@f, thc retwork in lh. cdvcr
'id Mir will nakc up th. I;f,. diflcren..
$ rhat to 06 rqliprndt ir still is a s*d

Th. @lacitance of dis kvcn mile linc
sas 6g{red at 06ltfd,, and its r.sist.ncc
at 1,344 ohms, Thus cach conlersion unil
(@c bc ins  ured  ar  .a (h  od  o l  ihe  r in . )
i! divid.d to haE . carEciry of 0l I{Id
ard a r.sislancc of 672 ohhs. Lach.f these
unirt arc divided into seyen srb{nits.
Th.r. irc ihr.. l-mile line unns, two ,4-
milc Iinc lnits, @c l/3-nil. !in. unit and
mc X-Dilc line !nit. Each of thec onits
n atEnsed liJ.e an "H" 

D6d, as shoM in
FiE 5j

56-ohm r.sistoB, and a 0.1 MId. condns...
Each l-nile line unit consists of fo{r 27-
ohn r.sistors, and a 0.05 MId. 6ndcn*r.
Thc l/3-milc line unir cmsists of fo{r 15-
ohh r.sistoB and a 002 }tfd- cond6!r.
Tlrc t -mile lin. unit is nnde np of tor
12{hm resisloB nd a 002 Mfd. condd*r.
Wlil. 27-ohm and ls-ohn r.sisto's do nor
is!r. .xa.tly risrht, as srdk r€sisloB w€rc
trled, th.y fall with;n rhe ren percent tolci
anR ans. and ar. all .ishr for rfie p!rpo3c.
Tt.re ar. rwo controls on tfie cdvdsion
nnir, on€ for rh. hish and on. for thc loe
lrcqucncics. Th€s€ controls p6k th. line
at 100 .,vcl.s and 3000 .ycles r.sp€ctiv.ly.
To cquaUze th. linc requires tfi. trs of an
nudio fr.quency oscillaror and . calibraied
Dlun. I€v€l ;ndietor sith the n.c.ssary
r.tuinating cqdph.ni,

Th. sdnd shclf is a dupli€r. of th.
6r( O' rh. n6ndm ,nd hh.l.d "F ha!
b. rftn th. pow.r n'pply which ie.ds ih'c
m prosam amplificr chassis abov., in'
. lud ing  th .  l i sh rs  fo !  s ign . l l i ne ,  s reDDins
relils, erc Th. redi6c. is a 5U4 G trs.d in

THE REMOTE INSTALLAT'ON

Th. Rdot Station: In Flsr 3 ard 4

a0

can b. 3ccn i fr@t a.d back vi.w of rhc
"Juk Box" rsed at thc rmor. ldtion.
Behird the hctal srill at tor cente. is thc
microDhonc which ifi. custoder lses to
tell rh. or.ato. rh. nrmlcr of rhe phone
sEph.frord h. or sb. sants lo har.
Eith.r a .rystal mikc o. a small two iEh
p.man€nr mas!.t sDraker with !n inFt
tansfom€. is us.d as a nicrolhdc.
Bclow thG and j$t a6ov. th. words
"Rhyttm-Air" are coin slotr for thc nick-
ls, dihes and qunrters nehind lhc thrr

mcral bars in frcnt of th. Box is rh. 12-
inch. t manml masn€t srFak.r.

A back view ol the Box and i$ intc.iot
i s  shown in  F ig .4 .  TD rh . le r r .nd  o !  rhe
bohom is th. t'okr srnDly with its 5U4G
rfttin€r n,b€. Thk is lab.llcd L R€ar vnw
of rhe sp.akc. ir 3 in rh. Dloiosnrh. At
iop rear middle is rh. .oin 3cv6s.r
n{hanhm Thh rej.ds .nr, @in that is
not of a ron-ferrofs natlfe and al3o an_\r
shrss that nisht b. i.seded. Below this and
shown $.ith a lwin-rEir .md(tor is th.
coin co{ntins n(hankn. This causes onc
DUls. io. a nick.!, nlo nrls.s for a dih.
a.d fiv. ,rlse3 for a q!.rter to !c a6t @.r
the teleDhonc lift to th€ C€ntnl Shdon
^nd on.r.re th. stenDins rclav, Thc vo!-
tlsc rscd is anrryfi.rc frm 30 rclts A.C..
60 .vcl., to t10 volr! A.C 60 cldc. tt de
!.nds on th. l.nsth of tfie lirc and othrr
facton, dekmined ba iri.l.

On the 'ishnhand sid. and tast6.d ro
th. ull. i.h.ll.d D. h th. onvdsion unit-
Jrst below thn nnit and mart.d Z is rh.
.nassis cmtai.inq rh. remot "mrlific.. fi.
talk-ba.k ahnrifi.! '\ oi this cha$is a.d
(l.rtn.lins or lhe trft of fri-onhone !Rl.
}.i.ilh.r a r.sistan.e o'Dl.d inflrl ..
tnnsfomer .ornlins io two 6N7 hrh€i in
reisra..e-cara.iiv conpli.q. rn$hDrll. The
ontltlt is tmnqfomer .onrled to . 500'ohn
Iin€. A roh'n. co.hol h Nd in thc snd
"f rh. 611 6N7 whnf k a Dfaie inr.n.r

Ti. Dow. amplifi.r for thc speakcr i3 a
tnnsfomd onpled 6N7, with a dual po"
imtim.ier votune chlrcl acros3 ii3 s(-
ddan, resistaf,c-dF.ity .outl.d to tm
6V6G'r Tn.<e hv. .rhrt tuhes iF trar<-
fofrer cotr.lcd r. rl. sn€at€r. A Fsistance
apacilv filr.r acros rh. DIa14 of th.
bam-t]owe. n'b.q fattens .ut thc amnlifier
r.3nons. and rrdideq an .Il..tivc lGd im-
D.dan.. for all fr(rocies ir 11,. niddl.
and nflEr nns. This k r$d in plac of
deFocaiivc t€dhick. Aho on this chasis
k a dorltlc-pol.. singl.-thrcw. r€lay $.d
for 3imallins t[. Ceninl Station

Sm.iin.( 'h. sD..k.r ir rakh frcn th."h1 . .  Box 'a rd  o , t  in  an  onam.nra l  ba t -
fl€. Thh hales for n tter intelliFil,ilitv nf
s!.dr and tru.litv of husi..

A bri.f d.scriprid of j$t *hat ta!..5
rtac. when a oin h inserled in thc Root.
lftation "Juk. Box" is a3 folloss: A coin

is dropped lhroush the @nnting n€chmism
rndneMdins on ir\ 6lu(|.€U*\ r
@l:ct io clo;., rhis openres th. doubl._
role. sinal. rhrov relay od rh. Rmo'€
AnDli6.r dra$n. Wh.n thrs rclay closB
n ;ds th. voltac. wl,ich has be6 choFn
(J0 to ll0 volr3 A.c. 60 cycl.) Irm d is'
lation rnnsfomd on th. eower suplly,
ove. rh€ tel.Dhone line to th€ Central 5t:
rion. $lo ia.h,nc lhc C.ntral Slat'o
rhis voltas. imDulr is,1frti6.d by a lul_

volra*. onenrcs rhc sinsl€-polc, tinste

,{3 onc ol th. Dhot6 3how3, amthc.
6K7 Ms t.i€d. 10 b@st $. R.F. sain- Th.
oscillation Droblms qere di6.rh b sur
mounr end most of the exrn rain was )o5r
in ftducins voltases and .dding bias in
order ro srop th. oscillation. Thc oulput
M3 v.d lird. b.1r.. thatr *ith one R,F.
s|.sc Ar it now rtan& ihc on. nluncd
6K7 md Dns.d 6J7 9rcvid. 6oush sain

t19.6-Rou9l' di.sr.B ol th. C.itr.l St.lioi.

throw rclal d th. Drogw aDplifrcr chas
sL. W}l.n th6 relay clo*3 iL opcni.s.ither
th. 3t.ppins relay @ the front poel or $.

Who tlc olenlor s! rh. steDpins r.lav
oftht. or hears th. buz€r. shc rhrows thc
t;Dl.-Dle doubl.-thrcw kev b.rwen dd
ar-rhi ridt hdd sid. of lhc rumrablci.
Thir .!d.ct3 h.r hsd*t through thc md'
iror anplifrer ro rhc incoming t.lephon.lirc,
and d$ c@e$ the oulDut ot th. mcrc
Dhonc !r.-dpti6.r to th. 5d. lin.. Sh.
tlfn €n not onlv hcar what record thc
customer wdd li&. to hce. DIaved but ale
talk back ro hin. If the recotd is nol arail-

Fis. 7-Blo.t dl.9r.6 of th. r.rot. rc.iy.r,

abl€, ih. cn a3k him lo rcqlcst &olh.r.
Wl.n rh. oD.ralor ttrcwr th. k.y to t:lk
ro ih. Rdotc Starid. ir alto@ti.zllr
drcF ihe levcl of rhc phdognph record
rhat mi8ht b. playing at lhat timc e llc

A bl@k diastu of th. Ccntdl Sbrion
duiDmdt and ale thc Rmorc Starion
equipment ir shoM, in Fig3- 6 rnd 7. Wha
ih. tcleDtbne liner ar. .q@lizcd and bal-
andd, th.ir f..qlcncy r.spos. is within
,4 Db., frcn lm |o 6000 qclea

ro rn€ rhe 3i8EI kom th. srid of rhe
6rrr r,'bc risht on ro lh. detecto!, rrcn)
{hich noint th. prob. is shiftcd to th€
a{dio inDut i.ck and th. sisdl i€ced righr

Th. u* of such . tesr€r is a revelati@
to on. who ha3 ncvd 8d a 3i3ml tmer.
O*iuatid @ bc tFad .isht doM ro
tht ofiddirs tub. by b.in3ina th. prob€

SIGNAL TRACM_PLUS
(Chtitud f,h Ne. 8)

m::l 6D:{

t:tl., ia ".,?f""

Fi!, 5-Tlr.. r..ti6 of rl. lrrifici.l lii.,

rrar i.[Dro.E cltonc rEEEltcE ltxqtt
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sfrdhcr. 'n lh. D.ishbolhood of ttr iub.prar. prons. itum and noisc 6n b€ D(ke,j
!p Jysl a5 cJrily. ljs ol latrr Gn ic so
ralcd flalrt to the oftenJini sL:ce.

A .sl set ol lest pfods Dade as thr
trhoio\ \lro\ will prevenL anJ JetunrnC ot

avJmDre 'e  s t ' r ld 'ng  rcs t  p robe sL !m
! r r  p rorc  a  tJ lu r t , le  iL lL Ihor  ro  L t rc  resF
. r .  Use J0  n( l rcs  o l  mrcrop lue  cord  and
lnnR Llr€ cnd ot rl ! n irtLl our In i rtron!I rp  s rc r '  r  ro  ne  I r l r t ! J  i , ,  r t r  ^ r !unJ
r i . k .  \ r r r '  r ' s r rs  r t r  3 rJ  L i ( t r rL  ! l  t t ,L
n.st lut)e tlr. srourd riD tioltd bc rdrov(L
t run  un  RruunJ  j r  k  ru  r  ! tuJn  L i ,e  l r r , r l
sk ( r r1 th  rs  t lL !  n r iL  |  , !L  s  , r .  I  s  r . r l l  ! ! , ,
oe fser  ! ) . ! css  ' r r j  so ,n (  ua  t tL (  l i . i .  . r . r - l
ro af!ur'l

Tne $naU @pN1!r tL! r: nr(tr |! xrrn
, rg  ! r  3n 'Ldnrg  Ju$ L  :  rLJ IL  t r  v rL< Lr l )
racr  'n  a  la lhc  o r  a rn 'L ] l r  u r i i l  r r  i5  I  j ! r  r
rDn \ r r l l .  LL I  I  (  u rd  0 l f  ru  r i r  L l r  l r r . r l r
! i  r l ' c  'n .u iJ , ! r  ! l  ! r  r lne  !D r iG
I  I  o ro)  ln .u lJ rc  I  .  l t rn rc , r  .u ' t r .  " r  r t ,e
Jack wrlh vax ]]n!c. and rvn!1 on j0 tLtrrs
ol sire lron an old lransion,'Lr s...n,t,
r r j .  t i r .L rn_r |e  $ r r r rA  b)  ! , r t r , r r r !  jLLc  lo r t
$ r rx  dop(  rL$  L ie  r$u ' ,L t )  iu r  tu rur t r r r r

/uv r  r ' !  J ,un  I  .R  r / ,d . r
Lonn lc r 'o r :  u r , l J  d  j r  JL I

caprc , r ) ,  !ou ! td ra  t I r \ !Ln  r t ,e  !u i t  s r r f
and ll'e jacl siro!|(l exnr

when cunlns .'| thc eid oi tne iack
ro ht the sFce rvirtlin rirc ;arlated ,Lon.
I l p . . l h c  S n p p i " a  j a r '  w , t t  - t r !  " , i  t "

anL l  t le  !nd  o f  , l ' r  JJLk  ru ! ! t l  1 .
-1he A. r  I !  n ' . t c  \ . , .  I  rJ ! i !  LJ  ruLr in !

o t r  3  r r !n  l i . k  3n , l  . ld , l ra  I  )0 .00U

r n c , n s r d e  t r ' t p r d  j d w . .  l t (  ! t L n r  r s  _ r r
(xprbJroD.  \ \ l cn  unn!  r t r  rc .L ! r  0  \in r  su . l '  n roLrc  i s  n* ,s i r ,  r i  t  r  k ,k ;g ronrd  Jn '1  r l r  s l t  .h r {L \  i rc  LL ,nnr r rJ
roaer rc r  q  o r  a  JUnrD. r  

' t  
t r  s r |n  L , r  4

can t r ,e |  Le  L{ , i  f l r .L  \ ! t t i k  an i  r !
rn&cc  te (  s  hJ  us ing  r t  s r r t ro  L  |  |  l r ! ! ,

r tr or, and rcnrorcil

THE VOLT.OHMMETER SECTTON

r\s  Nc  ILJJ  r  16" ! r  y r l t l J  r l rc  Lcd ! l
cou ld  be  aJ . , r rcd  i .  '  r ,1  ' r , ! r !  f )cs .  I
rs a lEndy Volt ()l!mrctr, also a co!
denser and continuity tcsrd. ,Uy orlr lrrn\
iormer had a 2% volr lihi)ent $indnu !o
I selecred nrlc5 wl,icli c.u1d l,e {ire(l in
.efles wilh a InF co.d rcsislor. olher
lubcs rf le usd h rlrrif rlx.cs il ther
have rlre ene currcnt d.ain ,\rv trbcs ol
sinlilar tlD€ crn h€ substinrrcd il ro! ca.
supll} 6.3 v.ks on th€ filnmdt vnrlin!.
Il so Iou on do a*ay \fnh rl,e ltu c.;t

Th_c- lolrnElcr I'is .t ranse\ h. 25, t50
wl / i c l  a r€  sc lL t reL l  hv  rh .  I

nositionr ol rhe strng I,ilcr $vrkt, (lo
thc  r i rh r  in  d jasrh) .  ' l  

hc  t ! sesr  fu -c
$as sclected ior ohmrheter work orlv. Tlie
resislor yalLrcs siven a.e lor nn, 2.000 ohnr
ncr  Lo l r  r t re r ,  w l ' i ch  lA  a  f .  L .13n. .  o f

I  |  . \ t i . ,nLr ( r  I r ! s !  rn lues

Th-" ohnhere. uks 1r,e unc ,,n iacks
that are uscd lor tle vottale isrs. Ttre
Aana wif€r svitch Nlich selecrs rtr. v.jr,
aac ranac als ope.ates a votrase divider
on  t l re  k .ond \ i fe r  kher  the  $v  l .h  No
J on  th .  i ronr  l cne l  i s  r | !o r r  Thrs  s$n.h
lttv b. coDbined $irrr potenriomcr.r R.
ihc  ro r rase  dn ider  \ rs  lonsr rn . te i t  r .q 've_ i  l ' r r l  <c1 lc  rc ldnA nr  r t re  mcter  o I

,h .  5 ru- \o l t  <o le  T Ic  i  l j rnm. f r  o f  l l ,e
nor .  K  rs  ro r  r r j c  tu l l . s .1 l .  !d j r6 imen l .

ro r ther . r  l r . k5  r rc , r red  and r t re  re r  o rods
are !n parallel wiri' rhe hekr Shd.linc
rne Drods snunrs all lhe curre.t ,My Lo;

r, sE"! @" Fn."q,!r,,.^ x,Lfy id o ,q4.J.

.e i6 - -  voraar  n .

r. cq-ere{ ,e." roloe r,@ ro <

. u  . d . 6 n  ( o i p  r € r y .  h i d l d

rM  ne !+  i o0  4qq r (  s  1? . ! q i r ! r * J "  :  r ^o

t t .  o i  /  r , -  @e  dF . i dd "J  t o4  o^  ch .  DaF^ ,o t

il.i 'q' 
5 r"iocs ( ( d4 r. {r,L oo o,y E. ^or)

f. M4!' r 00q oo<Fd

tr, s,&rc",,o] [dr., <o,,,.q to"dr( 5,re oi, ,rri.r

SfNO toi Fiff c,{L4toc

ovrr r. Yt^i! o+ i^Dro rNGrN

>7*2..&5,4'.o

lhe nerer, which rcads zero on a dcad
short, The scale @n b. @libralcd wilh a
kno*n set ol resistanc$. If a sdritivr
m€t€r 1s lkd vahes of resi(anccs IroD
t ohm 1o 2 meg. cd easih, be rad_ The
rollas. a\ailablc at rhe jacks @n !c r*d
tor exp€rmsrat rurrc*s ehile the nercr
r€ds the vollage aduill), suprlied_

Tlie ot,nimeicr progtles r \c,r rcurar.

r )u  vor t  e tec t r . r , l r c  c6dosc6.  Th  s  i s  ' t , .
on l r . l cs t? r . l  lE \e  sc !n  c l loL lp  o f  rc \ t ,
rnA t i .  re r rase  rnd  can, r i  v  o f  r l re  lo \e
\oltase cleclrolJrics. Ttre rangr $vircfi is

rron"r rrnse. Iet $ \)v 25
e. , l s : rd  r l re  Lo l tase  d i r ide ,  $vr r .h  t r ;n rd
on.  Ad j 'Er  th .  mcrer  fo r  fu t l  {a te  d r l le . -
tror end inln lhe test leads ,n rh. ohm.
h$er Jacls. Th. prods now havc 25 rohs
Dr acro$ rhd which cd b. llaccd :cro*
the .l.crroh.ri., warchins lhi polari\. s

us@I. TLr rrter ncedle will dip on th.
oarpc  ed  re tu f r  ro  a rmon fu  s€ I .  i t
rlr€ c@dcnser is Eood. U at.trac hv shon-
,ns  thc  co , ,denr '  te r , l ,  T r .  i  . k ;  , .ed t .

vrr.hot d1p on an onen circrited condense.
3s rhe r.ods are apDlied

For 150 dd.l50 vok 6hers ed con.
trnurh tc\ts rtre prdt is c .trrr.d to rrr.
r/@n_ tube jatk w|idr ^ No. I on itje fronr
panri. and the tu5-e nf rotraL. s *l.crcd
as  h t ro r .  h \  ihe  \ r I . r  sN i t .  Tne two-
mr t  heon hr ' lb  n r .  pur r !n l \  te f t  ins ide

smr l l  Jokas .5  and rmat t  . . r , iL ,n .s  wr l l  b ;

As-25 vohs witt not Lshr rl n.,n ubr
sDcn.row eolaA. con.tenscrr n u, be tesEd

usd tor tx. hiahcr vott.R. ond6i.rs
l9il6 IADIO ELECTRO]V'C TEFEBENCE AJ{ltU_At
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Electronic Multi - Checker
OR rle I..hnicrn nrtc.ested in con
nrnctiu, rd cxltriRcDt, d,c nec(l
oitrn arncs ior a colrDact ,nsrrr

fDrire instr!.i.nt lill depcnd lalgelI npon
ll'e care rako in calibntion.

kng celluloid or plastic poinrcrs lrar'
b€ rsed on thc 10,000 ohnr lotentiomd.r
h Ihc bridsc circuil aDd thc 50,000 olinFis .on hand. A sood nalr cr!.nn)cD

and rttragc, or rll
noasur. cxpacnl and nnllrrancc. illrr
nir rind rl,is il,rr.-llbc .ont,inatirnr

'n.r.. rnd r\al.-D.C. voltmrrrr conbined
vidi an indrcl.rcc and capx,,rr ird,.rl.r

As anr radionon rrill iDrt.dintclt scc.
the !ntr consisr L'trsicallt ('i a Wlicll
\tone l).id!e sitl, clccrror ray n,bc :s
dre  ind i . r lo r .  lhe  lJ rc . l l  o r  rnn la .  l c r
rodc .rovidcs thc control !o11npe lor thc
"y" 'it,lt" rl" 1]!e 80 rediiie; rrrovid*
the hLsh voltasc lor t|e D cir.uit. ,\ rcss
toce capacity iilte. smooLlrr' rL. prlsatna
D.C tronr rhe rectifier.

.{s can be s.c! iiod rhc dlagranr, lh(
unn has built nr ltddards lor nreasu'n1!
nost vnhres oi rcsistor5, cord.nseb, an,l
cnokes. A pair ot pin jacks rrc l,rlvidcd
so dEt additio.al standa s (tr. be Lookcd
in placc of those in the rnit and $ritch.d

In building thc liit all lcads nun L,c as
dr.rt as lossiblc a'rd tirc bldsc part oi
thc  c i .cu i t  ous t  bc  wr rd  wr t l i  {a i r1 r  la rg .
Nirc so as not to alteci rLe mersurc
nrents. The vollalr€ and brnlse n.!s!rc-

s.ound jack sNitch
.\ disconn.cts rhe b.idge cir.lit lrom rh.
\acurm tLbc vollmcto ptrn ol thc circuit.
As all .ond.nsrrs rcsonx(. at sorrc Ire
' rercr. and snrcc tl,c un,t ,)\,1$1r's A (-
, ) l  a  nn l .  r i rs .  o I  i . cqrc , , rn .  i t  i .  r , . . s
.xr\ t. r.e lr0l (.nnrnn,.\ a.r'.. tlr.
.n1hod.  b r -Fs \  i .d  r ] l  i i n . , l  l i  l i 1 l . r

To  cx l iL ra rc  1 ,c  ne t r r ,  r ro .ecd  rs  r , , l
l o$s :  l l re  centc r  rc in t  oJ  $e  d ia l  nnr  1 , .
n [ , led  10 .  T ] ,c  500 o1 , . ,  ! ! r r r  i s  n , l r l f , , l
I ind tl,e .o.res!ondnr! u)n,t !r tlrc
orrositc rnd ol thc rcrcnrnn,rt.. 1ll0 ii
r.u scl rh. larJ,rd rr,istor .. 10.00!
and ch.ck a 10,000'ohD, . 1,000 olhr and
a 100,000.1n)  rc l i s to r  o i  kn . \ r .  ac . t r fuc ' ,
t|.n !!ints .an he lo.xl(d d.llrrrcl) flc
sane loints rvill l). 1,000 100 .nd 10,000
olns rcst,L.tirclr on rl,e 1,000 ohr) s.al.,
nnd so lvi1h all dre odrers

As l , csc  ronr ls  i r l l  . '  1 lL .  \ , . , r  n , ! , l r
\ rh ich  sca [  i '  n (1 .  x ] l

t runrbcr  . i  rcs is to rs  as  ro$ i l l c  (s rv  l t r -
hrccn 1,000 .nd 100000 ohnE) aid rn.k
do\rn tirc loirrs. Tl'cn I n!.nr.r oi cor
.c . t i c  c , rc l . s  c fu  b .  d r rNr  an( l  r , . ,ha
i.tr 1l,e orl,.r strnda(ls

( ord.ri.6 $o.k drc saD. ns reslsrlr..
I f  t | c  I  n , i {o la rxd  nardr  i s  rs rd .
point l0 ritl n.rmre I microlirad. f.irrt
I y'll lrcasurc 0l Did. xrd ooinr llto
\ ; l l  .axn , ' .  ln  n l , l

hd ! . t . t rs  a l : .  lo l l rN  r l , . .anr .  Drnr . i .
!lc, blt as all indrclors hnre .nrc or lcs
rcs'!lancc. tllc indicationr a.r .ot a: r.1i
r l le  i s  n  thc  cx \c  o i  res i lo rs  . .  con

Thc voiheler $lt mln tie caliliri c'!
. cpxn t rb  fo r  A .C. .n , l  D .C.  r . iage  f i r {
1 0 0 0 0  . l , n r  F r e ' a ^ n r t  d o l s  , i  L  n q L  n

J. hLL 'cr rnJ nr, in i{)0
.l,n Ddr sctti.s \fill delernlinc rlre volbgr
bcn,r n.asured. ln otl,er (..ds, lhe totcn
riomcr.r sh.lld hc adiun.d unll ihe er'.
.loscs and tlis point ol tne dizl ma.ked i.
.o.resriond sith ihe ln.\fn roltagc ben:
a.d into thc unii. Th. accnri.r ol tlre

a2

ofc nr rlrr volrnn:ter c,'ct,t. s. tlid l
nur)Lcr ot scal.s nrar bc dra\n under
d,.m. Ilodi tl,e.e t)orcnliomctcrs r st, o1
.our \ ( .  Le  o l  t l i e  l in .a r  t \p .  i l  thc :caL\
are 1. l,e .fgrlf.

+tni
- -t- -
, r[- . i':

.1, lL"__:iir

,ntdlering sisnal. Wh€re interierence is
scn.ral froo slations at the hish lrequeno
cnd oi the broadcasl band, tlic inierierercc
mal Lc rcduced br sluntins rl,e ant.nna and
,rtuund comecrions witl, a s'nnll mica con
dcrs- .l approxi'nately 50 10 100 nricro
microlarads calrcilr'. ll thc .€ceircr has
shorl \var.lmds r.d rhe lGren.r uq.s ih.s.
bxnds, an It.F. clioke ol approxinately ?.5
'nilLhenri.s sl$rld be utd in sries with
tlie condcnscr (Fis. 7), The .elctance oI
tl,e choke rv'll Le so hisn on d'e shor! sara
bands as to nullily lhe e[e.t ot dre con
dcnser. but still nrake it eliccrire o. the

A Eood s r lu rd  conne. to , ,  o l t rn  he l ! (  in
reduc i ' rs  radro  in rd fe ren(  (The $  er
hds  sc .n  a  ha i l  J r i ven  t r ro  r  noNer .o r
used as a ground-tl,is is rd, a s@d sro;nd
.onn.d jon . )  Use o I  a  uo lc r l r  de5 i rned
lmr , r l t ! r  a ids  mrrer iJ l l y  c ,sp !L ,a l l y  s i th
^ .L . .u .L .  t tpc
IlDe recervers oftcn lerlorm bctter wneo
und s , r |  a  LerL iLa l  tud  rJ !c  ou ldoor  an
r . r r , r  r l c  r  a  I  on  sda;e{  o rs  rs  Lo
Drdlods oi cor(ctins an o!cd.or anr.M

receivers Tl,e .ne n'rn
loo! coulled 10 tle receirer's looo anlenna
works quile €ficctivcly, especiallt wirl re-
cerv..s usrng tlvo or thre€ turn lorv im
Drdanc. loop drenn:e.

When im:sE in tc r fc rcn(e  is  s r rons , :
. rn . ru \ r t j r  !on t r ! l  as  shon in  F ia_  9  w l
olten make the r€ceivff hore usaltle. ThG
control may be installcd on lhe rca. ot ti.
rcleiyer cha$is and adjrsted to z eositi@
wxere rec€ptr.n is nron satisfacrory, the

The writer has wandered from rhe oris
inal discussion oI station.idins 10 orh;r
tyles ol radio int€rf.rence as iheir .!..r
are closety rclated. There is no de6nite
curc-all for all eses of station ridin(_ and
some cases rvill siv€ rhat radio tccl;ici&
qurre a rusle belore lfe :nsser is found.
it 's hoped rhal $mc of tte sus.esrions
presoied herc w,lt 6e or bene6i in rlE
,tuest for be er ndio r.c.prion.

r  . - , i :  \ , ,  . "

i '  I - 6 , - { F = +- 
i iqfr;; l: --3'$'s" :r 1 l* r" f,

{n,a, l. l: '."-- .Ej

lct to rvhich the radi. was connccted con
llerelv clin,inakd d,e Forblc. (The rcad-
;r sh;uld be cautioned not 10 lry this urlcss
lLe has defrnitelr detcrmtrcd which sidc
of th. line is srolnded l:or salcty r€asors.
r larger taper dielectric condcnscr [2.0
nld. or lar(erl sholld b. uscd in scrics
\firh tlle s.ound 1.2d.) tn this casc, thc
.!r. did r.t $ork lnlcss n su,licientlr larse
.ondcnscr N?s !s.d (S.. l:iss 3 and .l i
r\norlcr \vord of \rarnnrg to the readcr is
ro Lc cxr.nrl rot ro !iolat. undcrwriter

ln cas* vhe.c 1lt sourcc of i,krierence
lLas been {ound to L,e caused lJ t\Lo pilEs
l.Dclinrs, insulate the pipes iron each otltrr
or liond d,en losether so rhat a better
clcctical conrart is estal,lisrrd. On build
ln8s wilh netal roofs, it is sugsested tl,ar
tlie hdividual mctal platcs lc Llonded lo
scrhcr drd thcn srounded. \\itch rhc an
t.nna aod lcad nr, nraking sure they do not
roud, near by netal objects. In the case oI
rustcd guy Bir€s, lreak lL$r np vitlr
nranr iNulators or c1.$ and solder th.
s!lices Itetal clothes lines terninatcd at
n,str hooks o. pulleys snould be checked,

In cases NIEre it is not !.acti€ble or
c.o.onical to cure tlc starion ridins at its
sorrcc, or *,[ere llre solrce is 1oo dincllt
lo locatc, oth$ mcaslres may be tied. In
rrcrncrs usnrs a loo! aDtcnna whcre onlr
ore interlerins sianal is lrcscnt, a l@!

should be tried, Tliis con-
${\ or an .rt.f, roop arcrna stmplf'l 10
d,e looD antenna in d,e receiye., as sho$n
in l.i{. 5. Tl'is exfa 1@p is sl,lnted by n
rrinrmer condenser of s!fllcient caliacity ro
n,ne it ro the treqlency of the interferins
si8lal. .\djust d,e Irimnrer condenser unr1l
th. arcnutnr ol tle i.lerferjns sisnal is

For rc.eiv.rs d.sisned {or r* with an
cxt.rnal anlonna and around, Mve tiap6
ol the rcsonam o. otiicsonet tvoes mar
b. tried. A combn'ation ot borh tii,6 mi
bc used as shown in Fig. 6, Adjust both
save traDs lor nuimrm att@lation of th€

"STATION RIDING"
(co^tikt.d lfofl' !o!r. 9)
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BETTER SIGNAL GENERATOR
Oli ,iv€ y€rs t have IJ.en employed
nr a radio iactory doins war work.
luLuu 'n n@rly 60 hour a $.ek
n  rs  onc  " ' s l  t  o i  12  hou6 oD 6k_
dul'es, vl'ich lnnc I hare utilizcd to
sc\ernt inslrun)cnts. one.l sfiich

sas a sisnal setrator.
triis! t fovound I old small l{nll

rransiormer ror a sccondarJ 120'120 voltr
c(nlrr lat,l,Ln ard a 6 \olr, 2 amr $indq{
i , r  a  6 \ i  rn l i inJ  an ,L  l i ,o id .  condensc f
1lin, nrput chokes $erc urversal \olrd
,n I n,.1, i.rnr and .ordenstrs Nrrc rLL
f,ounr.d i'r small src.l Lox.

I{.Ij. coils Ntrc cal.tlrtcd and chtL(d
on n Q Lrids. usnry Litz wirc (e\cept tor
ll,e $vo Lia|-lrcqlcnc! coils) dflcd and
nnr.rsrrl.d \'itl .oil dojr. WiLl, t[e a'd
oi tl,r .scllhlo., Dov L,uilt on a snrall
chr$rs  Jn t l  n rou f r ing  r  \n r . ,L  runnrA .un_
, l ,n iJ  .n , l  '  ( t ron iL  \ '  l t " r rc r ,  L  ru ' rn ' l
rl,e le.dhck Nindi'rss.'lo k&p aood wrre
iornr I rnncd ior J0 lolls lutlut lron tlr
grid coil. I lourd t|it a sr.ies condenser
|ellcd niantaD oscillarLors on ll,e I'isl.r
trcqurncics. I norv hd conlntc covensc
Ironr 00 Kc. ro 30 ltc.

, 
(lonslnirt.rs n.1.. iorturatc enough to

co,r-nr.altr'ng eqlrpmcnr
nray usc trnxlhss ironr I F. transfo )crs.
ir.rd.asr M.l short Nrv. coils wlich nrar
r r  t r \ t r ih l , l c  1o  dr0n  ! r  Day  \ r ind  l l i ( i r
. \  l l ) f  f tn l . i i ns .appn,xnnatc  d r ra  m. r

1) :10 \tc.
Tvrr l)i.,t.trr 1../!1tL

3 % " 1 "

6t) 1 2"

l lir rl,ove .trLcula!ons \rrre L,!sed on rl(
.0005 .ordens$ and r.ng.s Nrll l,e dishdr
d i i ie r ( . t  \ f i th  a r  Anr . . i can .000J5 var ia -
l,lc. liir tlc broadost nnd inte. cdiatc
ircqu.ncics, llrntJ oi u.ilrrsal rvound
coils are arailaL'ic ironr o1d receir.rs, a
rvlll bc rrNti(llr frt: .alib.ited. i'latc
.ons sl,oulll l,nrr alproxn,akl! onc
qrar rc r  1 l ' c  nnn, l , c r  o i  t , r r rs  n i l cn  rb .vc ,
rlnr,!1, il,i\ nu'nl,er rixr be crcccd.d io,
rllc Lish fr.qrcncics. ExFrimenral adjust-

f  i )e  \ |o l .  r {nnr . ! t  \ r \  n , r l !  f r  rh , . .
necks, alloNnrg .o'l! ard attcnralor ro I'
rrill. slirld.d, l nr '(r dlrbl. .\ll
l i o t  $1rcs  \c (  x lso  s i i , ( ,1 ( r l . .o r , ! le t .
dnncns ions  lcnrg  l . l  i r . l , . i  i i g l i  i  \ ( l ( '

1hc  la rgc  160 '  ! l x ! i .  d ia l  i i a t l  x  i  I
rcdud ior  d r ivc ,  lonrc ,  le i ,u  r  J i r .c  o r
sc .aD p lns t ic  \ f i rh  l ,a i r  In r .  !n l , l , r r t , ! , i
{a' acconrplisned br l,txtn,! $nl, a rlrf(l
an l  s isna l  scn . rx ro .  rnn  i l l  \ fa r t , , ! i v r r
r l so  N i l l '  i  100-K.  (n \ t r l . . . i1 l r t l , .  l , r '1 , ,1

l',r audi. oscillaro. I uscd a snall inter
\tage t-3 transiormer parallcl ied to lriodc
seclion of 6K8. Cllecking \irh an oscill.-
scorf,, almost Derl..t vavc lord rras lourd
at .100 cjcl.s wilh dertl oI 30%, Tb.
.llcnualor Nas soverned b! vahcs on hand
rr(l rvorks qdle w€ll.

in Nrtl, a 50 lic. oscillator Lvhich I bnilr
I nad to Lrorrow thc crrsral, as $er are
not obtainable €xcelt lor hdun.ial rsc.
Grap l rs  ! tu .e f teL l  no  J l r l cn l tJ  s 'n !e  t l , c
c r l iL ' raL ion  fo l l !$ \  )  a ,n t l c . ' rNc  L \ .cnr
al extrenr. nrnji.nnn. I lnvc no\v had tlic
diat e.sraled dircctll in lr(inen.ics

These men useal this aourse to
get into good ,adio iobs AIIAZIilG BIRGIIi (,FTEN

SAOIO TNAl|lIIIG FOB HOME.STUOY

sEnvtc|ltc fl ET800s s[{PLTFTED

IN MANUAL FONI!

$?5 0
SPECIAL OFFER
READ IHE DETAILS

USED IN VAN.T SCEOOIa

I PAITIAL LIST Of
T0Ptcs c0vEtl0

EISY TO UIIbEBS'AIID IIIO APPLY

stTlsFAcTt0lt Gl,atllTEE0

i  . , i  r . r q i , i , k .

El r !m eDd4bs

D Send C.O.D. I sm 1trd6Ds 3

I N O  R ' S K  T R I A L
! ruriEMEPUBuc^r'ors

U P O Nc o

19'6 F.A.DIOELECTROMC REFERENCE IITWAI

www.americanradiohistory.com

www.americanradiohistory.com


A CIIASSIS CRADLE
FROM PIPE FITTINGS

tFHE nurdy  cha* i ,  cEd le  i l l u ! r ra ted  p t r .
I  m ic  wo. tu rs  ov . r  .  rad io  se t  w i lh  a l l
wiring. .tc., i. full vi€w, but Nithdr th.
u3ul hatad to lub.s and other c.mtD-
ne.rs. Th. ris 6n be qdckly corsiructed-

All parts, includins rhe "C" clanps, can
l,e obrained l.on yorr l@l hard*are'
!lumbins supplr hoo*. Thc lengths of piF^
lisred lll cone lre-thr.adcd. Th. Da.!! list
louows: ".\" is a t$elv€-iflch lensrh oi
piDe. l'our tquir€d. "I]" is : Te. Three

T l .  ch . *n  d .d l .  !bov .  v . .  bo i l r .n rn . l v
ol r.rdrcut .$ilrobt.ii.d PtP. fitliig.

reqd'rcd C _E a 45-des rgc. S trer -Elbow.
EQht requrr.d- u ts an rrbow (w o.a ).
r<jur rcquued E is a Cro$. One re_
arked. For "F," 4 nine-inch lhsths ol Dirt."G" r€alires 2 six-inci lenglhs of pip€.
"J" as desired, but should be abort twdv€
inchcs lorcer dran $e longest chassis yd
are ac@stomcd to reDairins. For coN€n'
ielce it nisht be well to tav€ t$o difierett
lensrhs. This 's lh. mc part that dcs nol
realire to be risidly tight- Thrs it c.n
be changcd at sill ind p€rmits 6y "knek-

doM" whcn it hnt r€quned o' th. bench.
For "X" u* rso 'C" clahps. These
should be the nv€-inch sizc. accorModating

At point "Y" on drc illlslration it will
b. neasery to 6le dom drc $r.ad wi$ a
larse nt-tail 6le id on. dirrtion of the
cros e ihat pa.t "J" 6n rid. rhrdsh
smmrhly. By the see lok.n rhcre should
bc no thr.ad on rh€ lre €nd of J.'

By makins th€ slEle 'Y" siMth so drat
ii slid.s asily over "J" but with no lrm
plav, a wry riFid yer esily-adjusted cm{[r
nay be nade. The ch.$is loms a rop srp-
rD.t when clampcrt b !la.e, thus addins
alolh$ L'racc. Thus il bc.ms trnn<essry
'o *drc "J" in any w.y, thouab th€ ltr-
lectionist nray prcfc. ro drill and tal) "Y"

Onc rh.eaded 5d sholld be dr afi "c
so lhal 'ts over-all lensth *ill not lt more
than lour incl,€i The lnrhraded end
rholld thd have a slor ot in it to accom,
modate tte wb ol tlE "C" clinD. as
shoM. The "C" clmD shdld rh6 b€
rclded inlo rh€ slot. This o'tnrid is.
Derhaps, the only one ro! will nor b. abl€
to accomrlish alon.. lf ]u haec no rcld-
ins ri8 Iou will prob:bly be abl. ro n.!d
tiai. help frd ihe l@l saEs. dn tho
r.!ai6 brolh aut@obile fdd.F. lt will
take hin dly a f.w mjn{t.s.

Th. nolr uselul \ia for DiE md 6f
tinRs should !e lrm on. to ari dd dnc
half incn6. Tt. "C" dd$ should bt in-
(rall€d in lht Dosirim\ <hoh rn rhe iltre
idti6 !o that thc .l:npinF prrFure sill
cohe.trp arair( th. t.r of rhe inve.ted

T have ln'hJ p're Ffunss rery rrtut in
rhe mdio shop. Ther che i! a nunb..
of rddy,ot lhsths. siich 6 b. ft,
Dloyed with .ltos. b.5a for atta.hBbl
to wood b6orrs. and olh.r fi irc. !o
build up nmdor( hedv d@ics 

-
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lD.rign p'ov.r ly oY.. 5 y... pro.

tDlrl D.C. 5.r'irivily-25,OOO of hr
F. "ol1 .rd lO0O ohhr p.. "oh,

'fM.r.hed r.fnj.B .l t% ...ta.y
.l Polh bu of op.rdl.d-i6 t..ii^9

I Op.i r...-ridr (rl. ,l7a D.rri
,lO hi.ro.6p.r.r r.i.ilivily,

.| | Mi..o.hp.r. ftrl rc.l. divirioi.
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r I * E D . I I A S  A M P L I F I E N S
(Co"nn@d lron !os. t8)

Do you need-
BINDING POSTS?

tb€ one found in 90% of thc comercial
A-C. s.ts. In dris t!D.. a reshtor is inserl_
€d bet$ten the rDiier tdnsiomels high
roltage *condao' centertap and sround,
The .nfte B+ ctrffmt must pass rhroush
dr€ rsistor in srh a dnection that e volt_
age, ncs?livc with rest€ct to sround, builds
uD across 1l,e r.sislor. By L$ins lhe coff.ct
rcsislance valre, the correct voltaae tor
biasine tl,e oulDul nrs. na! be oblained.

Tl,ii ci-ur is still 1.r from true fr\ed
bias. Tlt drcD acr6s dt nes:tiv€-bias r€-
3 i {o r  n rcvcnrs  lhe  fu l l  lo l tase ,ourput  o f
|ic lr\lcr n,tpry rrom &,ns en(iv. a\
' 'B ' ru l 'as . .  ind  r l ,e  ru r rmt  t l ' ro "3 l r  i t  ' 5
not sreadr. We havc only sL,cceeded in noy'
ins dre second disadvantage of ordinarl
cathode bias to anorher Dart of thc circnil
and nr rcdncins lul noi elin ntinq th(
liret dkadvantise, th.t of va.yins bias

6nd th. extn chassrs sFcc required lo nias
a sinsl. tub€ by this merhod

A TRUE FIXED.BIAS JOA

A bia3 vohagc deYdoD.d bY a cunen'
shi.h will he absolulelv corslint atrd 'n
dep.ndeni of varyrns n'b. .ondition( mv
be rcrched in th( drcurt or frg j Ins
unit rok6 I moq etrsracr.ry nhlnn
rno l i6c r  w i th  an  rn r iz ina lv  low dn 'on ' 'n
Iaa l  and l , iFh  o , ' lpu l  The @lnode ' r  i l re
I V bias r(tifier i5 connecred tn nnc ol
t le  h iEh vo l t2F.  ra r ! {omcr  lad '  l t -n
.fivinus that this connction
s i i l  €us .  a  nera t ive  vo l lase .Pprox i
mitelv tqml 10 lhe R.M.S. tFnslolmr
r?rinc for on. half the high rolras. se-
oodar] to app€r ac..$ Cl

We are no* faced with the PrDblm oi
droDDinc rhc \olraqe to rhe rouired vil,re(
lor biasinE the brh€s and of fih€rins !i4
v.ltice mriic arlv lhoronehlv. <ince Nc
aft usinq half-Evc Rtindrion Thd. rwo
orrm*a arc acomoli"htd a' rhe (am. rim
t,v ihe rso EsistoB RI an.l R2. whi.rr 3.r
ri dmonins rcsistoB .nd also is 6ltc. rc-
sinoB in oninndid with Cl. C2, and C3.
OwioF to th. hish Fhes of Rl and R2
6!r.rinc ii v.ry .lncicrn, thrE r.ducina lum
to a m:inintrn. C,l funh.r 6lt.E lhe bias
to inntc humJ.e '1F6rim ol rh. hor.
.6sniv. fi6t ardio shse. R3 and R,l a..
LR.c. mtotioncr.B shh hetal hacls bv
th. aid ol which th.v werc sol.lered to rl..
nnd.r ride .l !h. aha$is. Thcir shaits
w.r. dt ofi fairlv sio.r and srdll.d td
Drovidc scrcw-driver adju3tdcnt The bias
rolrag.i should b. nes!ftd dt r,,. ..',.r
t.mildlt of th. ,otqtitu.t.4 th.hrrlo.l
*ith an accuhte and 3.n3itivc wntn€i...
and no artmDt sh@ld b. @d. to mastrre

x. L. rADlo taBotAToRlEs

Fid. 3-Oa. ll726.6 utsd to trpplv t'iqh
."! bilr '.h,q* lor t.c.iv.r or rnpli6.'

This cir.nit sorks bcst in 1 lars. ampli-
6er or mdio where a numhcr of h,tes and
ErhaDs r hiph-curlenr bleed.r dms dr
ient ifirorsh rLe bias re3inor. Sircc the

unhahnc'ns of lh. Dow.r tnnrfomr'!
hieh vollale secondarv bv drawrng ap_
oriablv mon currcn! ofl on. half lhan
;fi th. 6ih.r. Th. ntr'€3 civo in Fig. 2
wc.c found lo be quilc stilfadorv will
thi! cirdir Tfi. Dot.nlimel.r3 <hould bt
srch that the desired bias voltas€s €n bc
obtaincd bv seuins ih. am of €ch not
..a. rht &nter of iri dns.. Thc El,t.s
riv€n lor R3 and R4 itr thc diasmm sfioild

Tiis n.thod of biasina is rE.tidl.rly
aDoli€blc ro A.C.-D.C. !ystd!, wh.( dc
r;ri6.r €n bc mad. to scN. for borh
lwf dd bia! n,!Dlie. Sa Fis. 3.' 

olrrer rubcs strch as rhe 2526. SOZ?C ̂nd
50Y6GT nav b€ sinil,rlv conneied, the
dlv diFerenac btins in th. filah.nt atinqs.
Th;s !l,c desisner 6n chesc . rectiie.
which will hav. filanot Eqnitdcnt! rn.h
ifiat it nzr !e tscd in conjunction $nf
the orhe. iubts he inrods to use. This
dontle use of th. two lorlion! ol . dotble-
di.d. ftiificr is similar io a voltaec doo-
Ller, lhc d'iI.tnc. h.ins rhat in thk an_
t,lic,'tion th€ rollaA. i( clcnltrred rlrr and
ninrs f.m lhc zero sround toint. *herc
in rhc dotrhle. lolh voliag€ add tp fronl

A GOOD AMPUTER

Fimlly, I giE th. ddh (!ig. 4) dd
F.ml vi.w (Dhoto*nph) of doth.r m.
rlifi€r orEntinR on the r.m. Drin.iDle a,
thc unib of Ficq 2 an.l 3 bul of 8rat.r
@Mr ortnri Tte 6L6G in tnc digut
atise pill deliv.r frlll l0 mtrs at e nini-
mnm of di{ortion. Th. oow.r tnn3fomcr
delivcB 375 volrs R-v.S. @ch side of th.
cdterrar. at 150 na. For thn rasm th.
atrthor thouFht it n.ft*ary to lsc a s.D-
amtc. $sro$d.d qjndinF for rh. t-V
hat.r ro in$r.e aFinst hrtatdorft bc-
tme qlnode and ieler. This ir nrotiblv

irt it is i.n lo te on the
ef. sidc. trlor@wr, a shall rcaislancc Ms
ins..r.d as shoM b.ts..n tl. l-V plat.
and ti. 6rsl nher od6.d. 3incc th.
lisht load dac.d on th. l-V by tlr bia3
volta€. divid.r will otn.Nis. Gu!. a!
.rc.ssiv. volras. to blit.l trD acms sard
Mdo..r: as it i!, a 500-rc!t htine is
d.sinb!. lor lhat rart. ln oth6 Mts. thr
t'ia. 3trDr'lv i3 simitar to th. d. of Fis.
2. Th. '.st of th. afrDlifi.r follo$ srdd-

It lhould sivc rorq md itutrbJ.-frd
s.nic at an.fii.in.v, dtnnt ldel. ani
dirtonid !e!.1 s.ldon cd{allcd in si.slc
hrne .!a* Al otrttnrt slaE.s usirc lh!
arrilabl. rcc.ivins-rvr,. tob6.

In closinq, l.t m. ur!! tF.in tlr im-
rortan€ of w.ll rcFrlai.d tias for @xi-
hrh .licidcr, Dowcr otrtFt and nininlh

I trust rhar on. or nore of th. id€.s oI
ciK'iis rtrss.st.d in this anicl. vill i'. of
s6c h.lD io rho3c ahtitids ahatd:rs
who Mnt to gtt as nrh ort ol rheir
nlbca as thc oomdcialt do. T.y it d.c

r-l

!lar. curr.nt 6riilionsin onc alaet arc 160
decras out ol
rhi ncxr. ttc aier:se b'as cu(6t in 3uch
cr3 nay b. fairly close to constant. At-
o'lGr diqdhnrrp. is a rrolcr lhdcncv
toMrd l,um, wh'ah requitas . rri.s of d..
couDlins r3istorcondoser *lwork3, lo
prcioirhc hun fron rdchins rh. srids
oI rh. audio rub€s Exrn 6lrc.ins i5 also
rdun.d. Low suoDlv voh.rc and addi'
tio;al dimcuhy in ]illanng ,ha @rpur of a
half-Mv€ recrin€r make tlE svs'm €n-
thelv inDEdiql for A.C.-D.C. set. It is
cheairEr G use rso tlbcs in push-pull \itl!
othodc bias rh3n to buy the <onden*rs dd

ih. bia! at lhc srids of thc tutE $lcre it
is don. wiih an clectrc.ic voltm€l.r. Thc
Dotcrtiomct€r3 p.ovid. .x.cdinslv finc
adiustsot of th. onlimrn bias volraFcs
(l wlG for thc 6CS and l0 volts fo.
th. 6F6).

ln h@tinr uD thc amDlifr.r, one shft,ld
!. sr. ro rcmd rh. ro.itiv. l6dr of Cl.
C2, C3. and C4, sina th. loltrsc b.ina fil'
t r.d i3 n.Frtivc wth resr.ct to etulnd.
Thc Elu.s of Rl and R2 nay !. allo{ed
ro Ery ov.r quitc a ang!. ln sscBl rltc
otlmt dnM b\ the biae syi6' should
b. keDt !..rty low+tuund l0 na or le$
-to .void Neessry drrot d.ain od

t""
E:
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TRA.}ISMISSION IJNES
(cottnuad f/o"t fl1.. 23)

i l ,o r r  s . . t i i x ,s  nu !s  d ,a r  t l i . sL  t r1o  in r
t je , lnD. ts  a l ) t r ro : (1 ,  cac l , . r l , c r  s i t l r  remxrk
rl,lc sD.cd. .ra r to !1 rs s!orr rcr.hrd
\ l : . re  r | l1  x , t  '  c lo .e  i r  i .  l i r fdL \  \ f .nh
n lu l (  1 , ,  nnn ru r  s rdn t r rs  i i  r ln  nnr ,ed
,dr .  . l  l l r .  In rc  N l i .n  o r ,d '  i i  ( io r  n r .
.rin.':) 20t olrnrs. and drxt ol dk, srnrc
\ ! r l io ,L  n l r r rd ,  l r l )  ! l rn \ .  r .  r  i r i  L . ln r .
r l i i t  l )on [ { '  i x ,  l l i c  l i , ] t  L r  r i r .d . ( l  1Lr
rnrlcdrncc \fil1 li! cl,,s. 1. 20! .lns

lt \. arc son{ins vith shorl lin.s rl
Io r f  I rcqre f r i rs ,  rnd  c r fnor  l , rn rg  r l r . ' r
,n]r,t,hf.e\ s. ncaf 1o:r1l't. \fitlr rlr.
l .ns th  o l  ln r .s  a t  our  d is rosx l ,  th .  cha  c
rer i . t i .  nn t ) .dxrcc '  cxn  rL id i l r  l {  ca1 .uh1-
ed Snnr , l r  n r fxn !c  1 l r \ :  . r , . . . i r f r i t  rnn
>1tri.1-.iaIit nnr,rdxrcc .l th. sc.rl.n arll
ra l tc  1 l  t  s l .n1r i . x l  n rcan ( I luh ip l !  r l i r
\ro ii!rr.r nisetl,er ind {ct tlir nlur.c
root .l rltr rrnl,ct.)' l l , c  

rn rs l t  N i rc  l i re  i s  r  s t , rc i r l  casc
Its i,rfcd .c .inn.t lr eril! co rrtlal.
x .d  i r  rn ,a l l r  hkcr  xs  a l6 r t  50n.1) | r {
t l : . rA l i . l r lnnr \ l r  ! t  Drn  rx rJ  v r f fNht rL
r...,linq 1o its n,r..fr,lnrgs

A FINITE 'INFINITE LINE'
\olv l.,r d)c rcis.n {e l,ar. nidt rl,.

l i r f  i rnn i l r l !  l .u  I I i rL  t ! . r r r . rc !  t f
o lh ! . )  ,u . ren l r  a rc  r ]1n  l l t le . .a  1 , r  n in , l
n rs  \av .s  .n  su .h  3  l inc  T l ,c r  jus r  l r { r
.iqlrt orL goin< tl,err is nlrl:nrs ro fcflccr
t l r (n  l r  I  T l  rs  rs  \4 , ,  - \ , ,  r . r \  h ,<
f r t  r , i cn l , r \  . .n  Lc  r ,  r ,  d  I  \  r  n j .  i  r  I ' i r .
\rnrr Ih. .ase .f I).C in a hafi.n .i..riii
\eitl,ort Lotli.rin< al)otrt t,,nina

,\.rin or. rratcl'firl qludeni l)..rk n," l l l n  l l ,e .e  xn l r . .  l r ch  in inn t l ' l r c  in
. i rs  " r i . s t  \ . r  in t r . , I r . .  r . r r  innr i rc  h r
snnf l r  xc  r r  i l l t r . r rx1 io r .  and n . \ f  r .n  an-
I  r .m\ in !  ro  r  r '  I ' r r . j  r  L l ,  n r  I  I  o  j  r r !
.  m n l \  r r i i n r  . l i l l  f i . ,

Thcr .  j s  ro  t , t .n r ion  . f  r r r ins  ro  dc
..ive drc r.ader. \\t arc oft lor bicsu
gamc. \\'|at rve inierd r. (1. ic tid Ilr
llich Frcqucnry hinsclfl ^n.l lhrr can li.
d.n. hr a r.rr rifrrle tri.I It lrx\ rlr.xd\
I)..r . .lc clcar th* o, o,r r,i',r or orr
rrr.tlrclical 200,.h.r linr. tlF orrcrr s..
a ?00 ohft inrrcdin.r ltfor. n ll:f ri,rlr
r t  th t  lnn  n t  n \  t . t )1 , , " i .n t  t . r t  o t t l
n i t  .  2A0 r t  r r t i , t r .  n t . . t .  th .  \  r . ,
.,.,rr The efe.t is thc sanc as il il. ini.
crlcndc.l inro jniinitr. Tlrc c!rr.nt 6as no
n!r' ol l,ndine ort th.t jt doesnl

TERMINATIONS THAT TAKE POWER

line into i sood sizcri .oom Orr pr.bled(
nre nol .ll sollcd. lo\yercr. W. nr!( n.r
.nlr" fi.d a wir .f te.mirxlins the line
so thxr it looks in6nirely l.nq ro rhe crr
r..ts trrrcllinq on n bur we I'are to cel
d'em ofi tlrar line a6in il Ne are aoinH
to  d . l i r r .  anr  no le r  to  ano l |e r . i rcu i i .

T I  i .  i s  con  r rB t  \ r r !  s in r f l c  T f  $ .  1 r .
sork j fs  N j r I  60 . , r le  f l ' r (n r  r t  \ ve  h ivc
,o do is rcflni.ar. .r' Iinc Nith a irans
fo.ner rjndinF. n.t.r o. .rhcr picce or
xrFxrxt,^ so d.si!..d as r. Dr.senr rhe
ntoro imrcdan.o 16 ilr. Iine Y.r .ir
thcn  tx te  n . l vc r  f ronr  rh .6n i t . , . i . l i n i te
linc \rilh ro tr.uble
_ Thc sahc thins cin l,c done \rnt, radio
rreqrc..r. ln niost .ates t.ansnisj.n Ijr."
rre rscd t. cnr.r cftrenrs lrom 1 t'ansmir
re r  lank  1 . .n  an l .nm svs lcn .  \ve  ha ! .
lex'n.d th tfic innedu.c .I . (ra!.hi
l,ail $alc inl.nna is do(e t. rr. ih.
.enler and riractic.lh irnnn. xr tlre .nds.
\\re c.n rl,ereforc. bI corncftinq across
larser or snalle. s..rnhs ol n nrarch rnr
iiesir.d ifrpedancc This L:n be ,1.n. ac

. lo ln  n ,  t i s .  .1 ,  (a )  dd  (L ) .  1he od i

.arr "doDl,l.t rntcnna .i i:i! J (a) is
t (d  Lv  a  lnns . i i s \nn '  ln , r  ! l  r i ' o tL  i :
, ,1D,  inu , . ,h rce .  i . . . tn r . t (J  r l i r r  th r  tnd"
x.e rlort ten nr.ltr\ rl,ri rt rlr. fcrrcr
fJ 11Lr anttnnr. Tl,c nl]lalan(ir at tl'ir
t , .  i \  c lo r (  l .  ; i  .1 t , , \  To  t , . r \d r
n oriin( .ur t.xn\nrisqnn, lin.. rIe ..ntcr
l0  n , .1 , . i  o i  thc  rn tc , t r ia  i r  rxL(n  or r  a .d
.o nFnlxtor nr.ernll TlLi' ii anolho.
.,\rnrrl. ol the lri.ks r.r frn t)liy or
rxdio ircqtr...r. The rrr(rra ir u\etl l{l
nrcctnrs .n n!rcndxn.e .f 71 olms xt rl,i:
fo in t .  d  d . .s  nor  tn . \ 'd ,x t  i rs  n i l l ( l l ,
sc . l ion  |a (  b . .n  ta l .n  l r i r  and thc  l i r r
in\.ftcd hst.rd. On rlrt .rl,cr l,and. rl,c
l ine .  m.c rh !  i l s . |? .a .1 r r i r t i c  nnrcdance
.f 75 olrms. imsin.\ thlt il exrendi h.

lf Nc h.ve a hisl.r nnnkhnce (wider
sFrced) "f..dcr" rv. simr,ll connect its
.fds lo lohr ixrllcr f.onr tlie crnler I'r
ihis casc it is not ne..sr.rr ro rsc in-
{rlators, thc lc.dcr lernri.als "lookine
'nro tfic s.ne innnlm.e. rvhdrr.r rh€t
l..k 1o ihc ccnlcr .. rlre enlls ot rh. Iine
lTh is  nDc o f  con .c . t i .n  i \  ac t rn l l r  .o l
iruite ar snrnlc .s llrat. Lc.rr\e it ir
made xcr .$  rcnr ts .n  t l , .  ie r ia l  \ v l ) i c l r
nrcscnt a fiiEl.r inrn.dxncc 1l xn thc charac
r.ri\ri. of dje straislrr tr.rt of il,e line,
xnd the line imFd.rcc nr.rc.vr steadih,
rfiror'rl tlc Y d'aFd Frtion. *Li.h icts
is in nnre.hnc. trxfslormcr )

(The lern ireede* rsed above tollols
tnnsnilter tcminology, necausc these lines
h.re liecom. rc.y noFlar in trinsmitter\
T l r .  l i n .  i \  f , lh  Js  r r ,p lk ih le  tn_rF . . i r .E

n i! trinsnntinc cnersr' fronr th. antenna
l. dr. inNt .oil of a rec.irer as vficn tak-
ir. it ir.h the ortnut of a rr.nrmi er to

lvhen a transmi$i.n l;nc is used io
colrle tso coils toserhc.. as in a rrans,
miricr. rlt ion is even easier. Str.h ,.links"
r.e made with a tum or two of wire at
ca.h end is cortl;nq loors. and coupling
to thc .oils i\ r2r'ed lor best .esnlr

CAPACITOR CI{ECBXRS

tC lirt lrrh j..:t. ?t\

Whft iesrins el..t.olr"l!c ..nd.nsers lor
l.atiA. care hnqt 1,. l3kcn to conncct
d,en for corre.r t]olxrnr..lthorsl ac
cn.acy .loes not *arranl it, and lhc con
denser Nill c.ruinl_! n.t be hamcd by the
briet application of incoftcct lolt:ge whilc

Thc lcak?ge test maj be lscd for dc
recling lc?kasc a.)Nhc.c. brl 'ts nai.
D{rDosc i. thG onit G fo. dctcclins
l c a k x s €  i . . o n d c n s c r s  T l , c  n c o n
lann ehnlored sfidrld l,avc a strikins
volt.se of about 80 rolts a\ the voltrgc
arailable is onlv 100 volts. \Vtcn a con-
de.ser is connecled .crosc dre lcakaFc tcr-
minals the neon lah! \'iil flish nomcnt
arilv. due to cl,argins If t|c condcnsc.
is sood it n?! take i short tinrc rnlil
the next iadr. A leaky condenser will
flnsh eve.v seco.d or so. and onc that n
reallr in lad shapc \vill \hos . coftinuons
lisht. Care nnrst bo er.r.Ge,l \'lren af
r l l i n !  t lF  rho \e  n r inc  r l . \  ra  r r  r ro ! ,1 r
.ond lnq6 r \  rhcr  r l \ (L r .  h r \ r  !e (  d

Tlrc re.lifier ciroii r.ca in d,e Lridgc
introduccs sofre nolel d.l.ik Th. rnF
emDloyed is drat versitil€ diode, lh€ 6H6

which lEs sained s nrlch topularity Ior
lse in detectio!, AVC slslcnrs, clcclron
voltnerers, €tc., and 's cnr!lore(l nr tl,n
bridse in the capacity oi a loN voltast
liall vtrre r..rincr Onc of d'e ''rin rer
so.s ior nr inchrsion \rn\ 'lir hnritcd
5!ac. rrailatlc ior .otstrurtlor od r'!l
a netal rcclticr \fas un.Lt:nnllr. S(,
ond l r ' ,  rhc  h .a l r r  l ras  t l ' e .mie  ia tns  r .
l |e  6L5 Thos  r l ,e  t i lnnxnt  r ru r tomrr i
\fnrdnrs icr\es 1brl,. La!r l,trl rot l(i.
d rc  . !  c . t  le r  anod(  . i  r lLc  6 l l6  i i  l
n\illianrpcre' All llLat i\ .c(trir{d n lh'
.u.renr arxNn )! rlir lrh-i Lars.r nn,l
triode plafu ru'r.d aDtrorirx.lrlr I i
n i l l i anDere \  r t  100 \o l rs  so  r l i c  aHO r .
not oven.adrd Lr this $ull .ornDrri trL
C)n a.r,nl (e{s dr. r.lrl c(tri$rnrlinr ( i
the unil vas 1.6 milliaDFres a li{!r l.rn

CALIERATION FOR CAPACITY

Tne vollag. nr!!l1cd t! rrt 6li: rr.!rr
is ap!.oxi,,.tcly l!5 rolts. Nl,icl' is {rii
.icnt lor cfilcient operation.

A doulle L{le double th.l^r 1.s!lt $n.li
is incorpornted jn ll,e instnnn!rL, so 11la1
sca les .a l ih ra lc r l  on  r .s is r r r . r  rv i l l  n l !o
l,old s@d lor caFcitr. BJ .Dr olnrs tl,i.
svitcl, the action of rl,e bridle is rclrseJ
for caDacity nclsnrrmenls, llrs c,ialninij
a sinsle sc!le readinc lronr .01 ro lir0 r,,
bc €nrlored for borh. A11 tliai is ...r.
sary in tl,. oDcialion is to tna.e tlic nrir.li
in lh. coffcct posni.n wln,n neis,.nr{
a resistor .. a cxlacito.. fl,e !rl,n.s ,,i
the standards choscn arc in m,llirlci ,,i
10. Thus thc rcading on rl,e s.ile is frrl
tiplied l) 1hc valu. ol t|. rangc o.
w|ich the nreanr.cnrc.' lrrs l,.en nalle.
For inslince, il a resinor is ltn,L ners
ured on d,e 100 ohm rars. ard a readinr
ol .4 is obhined. tlcn llr ral,r .r th.
resislor is .1 ri.res 100, $hi.h is l)i ..nr\

The r .s i lan(e  l l l  o l  r . l r  1000 r lnn .
3 watrs-in scries wit6 rl:. tmnqnrnrc. nn
polenlromeld automati.alll (ridu \ llLe
bridse vohagc ro suit rl,c nrrcdanc. l)ti.q
mcasured lt $i]l be seen dr for r.\in
anccs of lich ral,re and condcnrF .l
sbill value, tl)c nrll 50 yolts G x!aihl,i.
and for Jou impcdan.es \]ri.h .t x v.lr
ase ol 50 rvould rxsr ni. much .!n.nr
both f.r tfiemrh.s rftl tlrc rranslo'nrl
the roltage lalh 10 a n,il.Llc r.lue Fre.
if the tert rrods 3rc a.ci.lenrallr. rtr.rte.l
no ham vill ensre. 1r {ill ],c nol(l ihai
J mcsohmq ;r rhe vrTtre emnl.r.d for the
! r id  c i r ' rodF res is to r  ̂ f  r l  c  nF5 tuhe bur
this value is not a hard-i lasr one. as
dn. ins  tcs t  o rera t ions . f  tnc  jn (n ,ncn l
it worked src.e$f|llv rfirl, r.lu.s n.r\een
2 ind 5 meqonhs. If rhere is any sif;.r
thc 6E5 ov€rloadine an incr..ra in tfii,
r csGror  i s  .dv i {d .  nv^rToad inq  ' s  ind .
.itcd xhFn in ph.p of I shJd^s 1 DJtch
of .xtrehe b.ishtne$ xDDcaE -rl,; rG
sistor in rhe powcr nrpplia R2. .f 10.000
ohms, 2 \atts, ma! le incrcani o. de
.reas€d to ohtain the .orrect nor,.riitr ii
the 6E5 tarset and anode. wlich in ttris
r )+  i s  100 r^Trs .  T te  h r idcc  m3v a t
h€ , ,s .d  ro  { ' !n l \  i  \ i r i i l , l c  o0{ r ! [  r€
nal rn to 50 \oks.

One Snil r.inl in connection Nn]] 16.
vari.ur bridsc\ describei Thr a.dtn.. al
th" nidde \ill det.hd q ttr n.dro.\ rl
lhr stoidonls .,ttlqrd ind rc(isto.s ^nd
c ip r . i t ^ rs  o f  . lose  to lp r r r .L  s Io ! td  ! r
ohh i red  The ar . , , r rc r  . l  Cr  t r l t  , t cs . r i l
.d bridce is bet$Fen ldr rrd i? hnard

. f  s tan  l i rdq  Fr r  1 l l
I'raclr€l ar.ans.mcnrs rfiis rvjtt h x.-
crntc e.ough for sctui.encn. xmat.r^
xn'l exFrimc.teF. Ii hiqh.. slirnrr.i. , I
i c .n rar !  i r c  r . i t ' r i r cn .  rhe  ne \ t  r r ( rL  r .
rn  , l ih^ r i rc  l xhorJ r . r t  b r  dc€  w i r t :  L (
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of sdk{s ro accotrmodate all tvl)ci ol
receiver tubcs in use, wircd loselltr ac
.o.dina ro nan.hrd fin mmterils, {ilh
cadr ol rhe nnt russible contacts l).oughl
. r t  10  r in  jads . f  l r rDrn ,a ls  on  r l i .  p rn . l
lh t  so i (c r i .  t rans ioDer .  Dcrc r  and 61"
mcnr  ss i l . l i . i . r  o ld  e r i \ rn i ,  i cncr . !u ld
l,e adrll.d t. thc rurroie.

PATCH.CORD SYSTEM

This G esscrriillv 1 tcchnicirn's nrst.u
m.nt a.d $vitc|ing rrlitltn].nlr \!orld l,t
comDlicxled and costlj" Th.reiorc, Nith th€
ex .er i i . f  o t  r l c  6 l  n r r r  nn  $L i rch ins  ar_

conq i lc r tn  In {erd  prn
ix . l \  u  D in  1 io  le iL ls  J r .  'n  ro  n  ' k t
it'e variori conirectio.s .rtc.n.llr. This
gives th. instrunent complctc flexibiliF
and frecdom lroo ob$lei.mcc tnlcss new
ryrc soclrels are hrotsht oui, al whic$ lime
$er could easily he added.

RcIer.in! ro Fisurc 3, it will b. seen
rhat thc i"it'sent must be trsed wirh a
tuLc minu Ll for dr rplli.'ion of-proptr

Sn 1; be cxr,cdcd !nde; d,ese condilionr
unle$ thc brildcr lrefers ro nake a oft_
plete lGr ol rir nu;be.s, yohagcs and Sn
to be cxDcctcd Tlc rv.it$ lo{nd n sinpler
to cntci rhe t,ias rtrn,s and Sn ir the

Calibration oi nc* scalcs for the Snr
met€r is..rried olt *nl) horvn sood tub.s.
The lrocedure \ill vary with rhe trpe of
D a hilliahncto nscd. l,ct !s .s$rne dnt
it is r 0-6 \Ia. This slrorld sive us a r:nse
!D 1o 6000 p\Ilros. lirst Ne must sct Rl
b apply one rolt peak b.hveen calhode and
srid. This sfiould be mean,red *ith a
V.T.V.lf. il (sistance of Rl is hish. lI
one is lot ar.il.ble €lculale ii lrom lhe
outpui of Tl and tne resistance Elio ol ltl:

x + r '
Erv

wl,en Ls is siglal orlrrt Ll is lrrnsfo.hcr
onout and crrals 1.,11.1 1in.s aoltasc
nrcasr r (d .n . rd inar !  Deter i  \  xnd  r . ' . re
yan,es in olrms cilner side of tan.

Ins.rt a knorvn cood h,he. srv a 6( 5, arn

DYNAMIC llJBE 1TSTER

(C.ntnhdd lrcn loae 2t)

a r r l y  vo lFq .s  io r  t rn  S 'n  o f  1000, r \ thd
l f  ' ! i P . ! n n n  L i r ( L i l

. i .n t  a  re i , l i nq  o f  ib . , , t  2  \1a  shor ld -bc
!L t i in .n  Jn  'n r  c1se,  mr rk  rhe  sc i le  ro r
2m0 ! \ lhos  S imnr r l r .  rcnear  { i lh  s .J  r
.li i;r J000 /\llios. 1 17 for 1000 a 6\'6
Ji,r 1000, a'd so on. By .on ltins rhc tube
nranlal..,ber \ilh olher vahres can b.
choscn and diaf.r.nt tubcs $ith thc same
sm ,,s.,1 ior a dorble clcck ot rle calibra_
1ion, which should be l.irlY linear.

Some constm.rors nray preler 1. put Rl
on thc lront o.ncl and los a. arbitrart
rlllc tor e.ch tube shich will siYe ;t the
.or.d Sn (ddida ro (orrcsrond io rhe
ronurl drra lor c'io oidhions li shorld
,1.. h. nenrioned rhrr lhc b'a, .onkot Fl
Gn b€ us.d to Ery lhe ott? .eadins.

If a I or 2 IIa Deter ;s used ir rvould
b. best to havc
increasins the meld\ r.nac \Lil! . slvitch
:nd rhsnls ln the case of a n.ry! cur.ent
met€r of 10 tr{a. o. 6ote il Nould be advis
ible '6 incrcrse the inrut sisnal rhrs. io
pive lull scale defection {or ? 6000 /,\ll,o
;eadinq. An Sm s€le of 0 3000 vill handl.
the srea1 najority ol tubes: in lact all
blt abolt tvenl! A 0 6000 !\Iho s.alc sill
tx*c c.re of .ll bllt nine, i,,.h as drc 25L6
ind 6Y6 The 1633 is highesr wnh an Sm
ol 10,000. The brildcr can decidc whether
or not it n jtrslifiable to extend thc ra.s.s
in ordcr 16 fr.aturc llesc tDbcs il nhr

CONSTANT VOL'TACE NEDED

It is 6f c.n."e .s.rtial i., l.ld all r.lt
iqes c..(tifr lr.r.c, rhcosrxt R7. .an.il.
. f  d i . . i t  r in r  l0  i .  40  ur l .  l f  rn  1  r_
r . lh \ r . r  i  n^ r  r . f ihh l .  r "  in r . rn . r : i .  in
rhe instfufrent. fin iaclrc cin h. nroridcd
to n(e in .\l..nil onc. Similxrlr. \titlr llr.
nr.lef Ifl Nlriclr. il it hel.n.\ r. . nrlli
r.ster. ..rld not 6€ calin.ii.d di.e.dr ft
rrould th.n b. nccessan l. mike i conrff

Als. n.te nnt it is n.ce$aw r. n* a
.enr.r tirll.,l rcsisto. rlher .n..kins nli
m.nt rrr. trlcs or i 60 cr.le y.llace will
be inrr.sscd on tne s' (ind.nendent .l
Tl ) dnc to frnilance in rhe il?n.nt .ir
nrir If rlr C.T. resistor i( I.rv in tah.
't will lr.v. 10 l. .ti.f.d rl hr \Lit.lr 52
lo. hish 6lin.nt rolr^sc n,n.s. or it Nill
nrrn out. Tl a hign !.l,re h .h.s.n to aloid
rhis it $ill tiias the h,be

No provision $?s nad. for eni$i.n ot
dro.i l.sti si.cc it world fur$er .omnli.^l.
the .ir.flit and il ir asnrn€d rhit i .on_
ventionil enision re(er is availahl. f.r
such tests Horleyer. llr. ottnut .ir.!it
co,nd bc nodifred as shown in Fistre 2 to
nroridc €mhsi.n tests bv throwins Sl The
\{it.fi is dorble-rc]e dotble thro\t tlte
*rh.r ,,sed f.r .mission tesr. th. mctcr
dunr R6 ir .onnect.d icrosa lhe mctcr ro
sire il . s,if^hlc rinqc lnrl th. n.t.r is
irrrted in r.ies $ith l6e tlate srmh
Enission readinss shonld .ofie\nofd widr
Danral dala for gilen voltag.s TIr. nctcr
sh.nld .ov.r f.om a f.w mils lo .t least
60. and it m?v be desned io .dd .nother
shrnt ind switcn io sire 6ore casilv read

Hooked ur is stmight €nission reste.
rbes can be chccked auicha en.{qh to
re.mit irr rse in a condercial radio scrvi.r
shon $hcn more
2re rcluir.d. it becomes a ttans.ondr.lancc
tester with the liD of i svitch.

P.iel l.youl cr th. h.ircondu.t.fc. h.t.r
n ru.h .r ro prodot. .pdod .nd .fii.i6n.y.

rcdia .e.chtr.t ol tlt

t.d, n..tt.,t,6t at lto.o nel?r

I HEsE b.!r s e.( o,!

j€d5 <ie .e..i3r[ed !.r.D.!

!v0LUMES,3l l9PAGES,22S9lLLUSTBATlOl lS

lcdr-Nill [ook Co.. !10 w. ahd tl. i.* Y0 ll

To sxvc rin la.kr rrrc Nn(cr us.d an In
(,lil.d nanil iilasorilf) $d d.illed holes
to  t rk .  i l r  r i ' i  f r !  r reL ins  spr rnPs to  r lE
brck  o f  Ihe  r t r , . l  Pr  r i rswcremr '1c  l ro r
hea[ c.plcr rvirc, insllatcd vnh lart
Sln.. tlc ooc.rtor mrl conle in contact
wnh .l:0 rolis. it i\ idvisatile to brcak lh.
rlare illrlJ N(lr a slvnch, S+. 1\Lilc ser_
tinq nr lor a 1e!t. Ilso, oi co..sc, car(
nn,st b. tak$ in n,rkdrg corre.t connec
rions. or ll,c lulie miclrt tic dadascd lluai
Dlrrosc tul)es $ill r.quire xvo or mort

If a tlrrcd ilamcnt rransformcr is not
.vailahle it can bc eound on any l.n{r
randornc. Nilh a sood 110 v. prihi.r"
(Wh.n rcn,ovins tlt old windinss ol,vrlt
th€ nlnrber of h,rns Dcr volt. ]f a -r !
Nindnrs has 30 n,.ns tht translorn.. has
6 tLrrns Der v.lt. Thh can be nsed to .om'
prte rv'rcrc to lat olT lcads. lt tliis cxsc
drc 1.4 v. t:r rvill Lc ar 6 x I I - 3'1tlrns
and 6.3 v. at 6 x 6.3 = 378 lL,.ns rF
_ 

J |. aln;mi. t.stcr is a nrost usef,n nr
strunent and will wcll rerar' the brild.r !n
rine sxy.d, Frtciul.rly wh.n a r$laccmcnr
tube G not rcadily .vailnble lor a substilu
tion chcck, or a .eceirer for a chccl{ undef
.Fraiins conditionc. At drc samc timc n
*jll s"vc thc rci(lbn oI lorv cnrission brl
olhcrwise sood lrhes.

This chccler should be rvcll North thr
rin€ and enersr sp.nt in construcling n

lt0t-t RIAil.Y fltGil-P0Mn$-
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Add CREI fecir lcal fralr lrg t0 Y0rr

Prese Exnerlence-Ihel Get That Better

R a d l 0  J 0 b  Y o u  W a n t - E n l o y  S e c r r l t y !

Tbolsardc ol lcv o.n join.d rh. Enb of rh. rldio uousrl
dunng th. w.r. Noy, €vcn mo.e lhotrsudr .re r.n,rni"g tron
rh. rh.d lor.... Conpcinion ror rb. b.ter technical jdb3
siu b. t€.!. Whde hill rou fil inro lhn picrurc?

II yo! trc wi3., yon *ill ltl. acrior nov rna pr.pdr. lor
th. sood-NinE jobs i\ rldio..l{rronid. Er.rr nu in i.dio
lodly h8 $. opporturity to .a tlc rhazins d.v.lopmenb
rhlt !.c ralins pl!c., & v.ll d! th. unlinir.d opporturir€s
avaihble to b.n virh nod€h r€chDic.l |rlinins.

It tu up to you to deid. il you vil b. . "scresd.ivei

nfth.nic or ! t ol t.chni.iar 'D . t5pn$ibl. .^ineetine

lhc npid dcv.l.DE..6 i! rb. ind!.q. wb.! do
rbou. u.lt,F, .ircuiq

o!n.r ob6? u.H.F. q, -q, at
all orh.r ban.
..in..rioa {. ov.r.d i, cRrr hob. ttud, coulg.

CREI can h.lp you prep$r br providins you ylrn r
lrov€d prcgl.m oI hone study ir.inins rblt wil] ,".,.".(
four t.chri.dl sbili, and .qtrip r.tr ro advnr. to tn. Deaet.
pali4 rdtlio jobt rhar ofier sclrny a.d opporhnity, 'the

flcts abour CREI lnd rhar ii cdn do Io. yor .rc p.inted i. !
36.prs. booldct. It b r.ll rorth }tur !.!ding. Sal lof ir

Sarvtc6n€r-
Dbc'org.d Y€terors
Ctll l.!1.1.n.. l..lnlnq

Avlllqbl. Und.r
Pr.{.loni .t "G.1." llll

WRITE Tltl|AY F|lR FREE 36-PAGE O(!|!KIET
'"foor Oppoduiry In the New world of Ele<honics"

Yo l lRs f l r ' ' o t h

GAPIT0L RADI(| Engineering lnstitute

D.pt. RC-l{, 3224 - lSth Strc.t. N. W.. Wcshltlgton 10, D. c.
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ldolrl C !![ ol LcMc.l
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