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CATALOGUE NO. 215
MULTI-STAGE TRANSMITTER KIT

Busie low power foondation unit which may be used:
1—Strnight W telegraph transmiiter.
g—Can be combined with sepurate modulator onit Tor

lelephone purposes,

S—Can be psed in eonjunction with sdditionnl highes

power linenr amyplifiers.

The modern radio amateur, whether he ba an oldtimer
or & beglnner, realizes that on efffcient, up-to-date trans-
nritter must e of the osaillator amplifier or molti-stage
type and not of the self-exclted aingle tube type. ]
narfowed amatenr wave ehannels which &re now con-
gesied with more transmitteras than ever before reguoive
the dse of abaslute frequency precision sand freguency
stability. The multi-stage transmifter, which may be
either af the master osclllator or Piers crysinl exeited
I::p?e, fulfills the requirements for modern times.

wadio Englneering Laboratories have developed a low
power basie anit known as their Cat. Mo, 815 The very
reasonable price places this transmitter kit ot the door-
etepz of every amatear. The tubes employed and the
power supply required sro proctically the ssme az that
used in modern broadesst receivers, thereby thios mean-
ing that the ‘cost for accessories is reduced to a mini-
mum.  This is o wery
easential thoaght, be-
canss  in most cases
the actusl trensmitter
iz cheap when ecm-
pured with the enst of
the tubes nnd power
supply requirel.  Fuar-
thormare, the REL
Ot Mo, 216 ki 1s
simple Lo operate, The
amateur wha has boen
uxed 6.2 one tube sat
need ' mot  despalr of
tuning @ thres tuba
multl-stage  transmit-
ter. The procedure is
definite and positive

purchaser mey sacurn o Pieso erystal control oscillator
stage, However, this will limit the tramsmitler L0 oone
definite frequency and will not allow ehifting in the band-

It is, therefore, supmestsd that you determine this fast
before desiding upon the building of your new stution.
Do you want eryetal control and one definite frequency
only or do you want master oscillater type of control
with flexible means for shifting frequency in eacl band T
The Radio Emslnesring Laboratories have determinad
that for pene amateur purposes the master escillator
type of control stage should be superior, due to ity fexi-
bty and alse due to its lowar edst in price.

Thi oacillator stage emplove KOA UY-ZET or e-.l'lm'l.

The filament power may ba derived either 'Irnn}ll;kLlﬁ
1}

D, 2% wolte Bt 106 amperTes Gre BECESEATY.
volt plate supply may be obtnined from @ rectifier unlt;
n “B" eliminator, or,

best of all, from four
mecium gize or heavy
guty 46 wvalt B hat-
reries - connectied Inse-
ties to give o toial of
180 wolts, When us-
ing m pure DO plate
n:up.pli.,' sueh ag iz oh-
tained from battories,
the toms  will “in o all
respecis  resembie &
eryetal controlbed
Leansmitter,

The next stage 05
the buffer "Clase B"
type amplifier, which
cmploya o WGA TFY-

ard  the instrections g of acgual tabe. The
fornisked arw  elenr filament has the same
and distinet. Mo un- :;.rr'i'lﬁlrin.:lnnin h:ﬁ that

e - for the  to aiy-
]taael.?lanl"nmn:';s Hﬁcmlmi. ployed it the osgille-
This menns that the tor stige.  Plata. sup-
inductanees, condens- The imstration shews ike frais assembly view of the Cat Ne 216 F'%'ij e i ﬂl{"
T8 an the choke imit. A& nest mesal cause provides an enclesure for the spparnfos, The s AL, 3

cails have the eorpect
valuas. The Radio En-
gineering  Laborato-
rier hag taken epre of - p
this for wyou, All thet is requived of the purchazer is
ta aaserble gnd wire the Kt sz per lm:ltnh.'tlﬂnj. The
tuning and placing of the transmitter in operation is
setually =simpler thon tuning some of the modern custom
bl beopdeast receivers. The beginner who §s bob-
bling over with enthusiasm to join the amatear ranks
will find this Cat Mo, 2156 kit the ideal apparatus with
which to initiate himself into the fraternity of midnight
brass pounders: The clear steady note and the sbseluts
gtable signnl will Immediately gain for him the respect
and applause of the older “dyed din wool” “hame

Tha prmr.-rh}tt amateurs who are continually han-

wviernll dimeristons of the Cha

dling traffic or who are inberested in fslophone
tranzmission will immedistely sppreciate the design
festures incorporated In the REL Cat. Mo 216 kit. This

apparatus ran be employed ns o basic telegreph trans-
nmr the output of which ean be fed directly into “ﬁ
atandard type of anterma system. The standard Mo, 21

unit iz equippad and desipned to employ 8 master osdil-
lator type of frequency control stage, Thia allows for
quick shifting of Iraq]vu;‘ancr in any of the regular as-
signed mmateur ehannels. At slightly sdditianal eost the

Beir, 206 umkt wre 10 im. oz ¥ im, frenl w
18 im deepe. The approcdinals welghi s 19 pranils,

tuinsl from the same
aoures 85 that which
furnizhes  the osgilln-
tor tube, The TF volls
necessary for the seveen grid may be tapped off from the
Bsupply. The C battery bias may be securéd From
gmall gize B batterize. One lerge O battery bank [s-enf-
ficient to operats all three tabea in the Cak No, 215
whlt, The varlous required C woltnpes can be tapped off
froem this hank,

The power amplifier stages employ m RCA, UY-245 or
aqual. The flament supply necezsary iz 2% volts et 1.5
amperes, Az the flament in this tobe is 1ot of the
separately heated type suwch as employed in the other
two tobes, It will be necgesary to omploy & filament
heating tranaformer which hes an asceurnte eenter tap,
Incideritally, the same filament transformer may alsp be
psed to heat the filaments of the oseillator and bufler
fubes.  This, therafore, means that the filament bheating
transformer, if albornating carrent is emploved, or the
battery if direct current iz emploved must capahle
of delivoring 2% wolts at 6 amperes, As previoosly
mentionaed, if ap AC transformer s ussd 1t should be
penter tapped so that the retum of the power amplifice
tobe will -go to thiz eonnection. Such a esnter tap trans-
former ie wery advantagecus when the Cat Moo 216



ulf your trepsmdtter and slowly rotats the opcillator tun-
condenzer untll the carrier io picked up in Four re-
ver. This then indicates that your tramsmitter is
operating on o frequency aomewhere in the band. Thu
actual frequency cannot ba ascertnined, but
ternting whether g‘un are in the uppar part, ﬂu ||'.I-'|E'Er
part or in “"E mid y 1’
ze-a hromd range wavemeter for o mzka
loeating the ‘tl'.u:tmuf.terﬂmthm tha band pﬂmu IF
wavemeier moy be defined as that type of ind.li-l:l.tu'r
which eover: wavelengths from 16 to 20{ meters, anch
ap the REL Cat Wo, 125 type A-
¥You may next moniter or lsten to the pote of the
afcillniar, Tse your present receiver or if o small mon-
itor l8 m hamd wse Lhiz. The pote heard will be exactly
it same ng thai which eventualiy travels out ever your
aptonne gyelam to other receivern.  The stehility of the
signal may be checkod by the ssalllator run for
a consbdeenble time-and Haten continuously on
recaivar or maonlior, The tene sheuld oot wory..
you will have checksd bath I'_'hu chintacter of Jour aniised
slgnal mnd also the freqoen
If you m daufru-u: of your . tranamitter,
you Ay do thi Iinllﬂna.- severil mdi.m:a at various
™ nf:u:‘rﬂ ;t?ant.lunll th i nmt":'It hrrlrl.!l;
juensy e ¥ the :tliul.nl. ngnai w
}t':i_ﬂ-rl:ﬂ?bih'f-;lﬁ e mﬁtuﬂtnﬁr Ttiea nm!dnm-
o @ your frequency up or down
within n cartain band and it is =] mors to be able
to tell tha other fellow exactly where you are shifting
to, ‘This is n featurs which will sooner or lster be
h1a+-T:|r n;lpmtdnl:ad by all amnteurs
Ll!:nl reviously mentioned, a Neon glow lamp & an
item for checking of radie frequency eireuits
Thu Raidio F}nzfneeﬂn: Laberatories, Ine., offera o
vary magged aml practically everlnsting Neon tube for
this rp-m= Thiz tubn I8 sold for £1. When order-
n%l.l ¥ speelfyr one test type Meon tube.
al.h:h a Meéon tube you may best the sfectivenass
af 'th& virions radio oodls employed in
the transmitter, For fnstance, 1In.- u.l‘n choke "RIC-1"
alsonld Indieate radio frequency | ﬂlh el lnd at
the other end of the ehoke 1t *s]wnil:l
ks munner, the emd of @il "L1% whick s connec t-u-
tha eall hasze proag "1™ should also he mlive, Thes
Bong Mge e e SoTmecs il
m A ] r "
amount of RF indicated ot the grid emd is slightly less

that at the plate end, Contiming along thess lnes
tha radia fmqnm: kn t tha ﬁ:d coupling
candenser *GOLY .i.ru:l furt'h.:r on wp top grid

connection of the TY-224 Roffer Am.:lr.l'!e'r Tabe
The oscillater elrouit has now been checked and tuned
to the desired frequéncy, The naxt step B to tune the
Buffer Amplifier, Connect another w!re from the nome
180 wolt tlul.teq'}r aupply to the t marked "--180" ai
the rear Arrlpﬂfi compartment.  Alga
connect the 'TE wilta to the post marked 75
This may b IrI:n'r,an.l.ma-d by tapping the 180 wolt hattery. In
mont enses TH volts {8 diffieult to ohtain heeanse atandard
4 volt hatteries are wamally furnfshed with o mid tap ot
£2% welts, The nearest sereen wrid wuﬂtﬁ thus ohtain-
able, would be either 26-87% or at $ a-B7 volt tap
will be found =ptiefactory for most ses.  Therefare,
oonnect plus 67 volts to the =757 wolt terminal, which
nppears at the renr of the Buffer Amplifter mmm:rtmt..
i TIP-284 Ampiifter tube when employed with 180
valts j:l-]it-h and AT volta sereen grid requires approsd-
mately &7% wolis TH'I‘E' L IJlII'-E hatiery for eorrect
ngmtlﬂn Thias 67T% wolts may be obtained  from the
"0 battery bank. This bank mny comprisa of two 46
volt smnll size battorles connectad Inserfen. The ama-
taurmdnntha]urmd utthem:tniﬂmhl-teﬂu.

their life iz exceplionally nnd thay should

shnrrl'- for practically n whole 5& operation.
ffer Amplifier is now ready for operation. Plog
in I:.im jnductor 7 Remowve the plates millinenmoter
E from the osclllator jmek “J17 lnd inzart it in the
A.m,p]llecr Juok YJ2.° In this position the plate
will read the smount of ocoreent drawn by the
TJ"E' £24 tuba, Tum on the power amil then a]tr'l-'l:r ratate
the buffer amgplifier tunlng oonwdensar O3 A delinite
place will be reached where the millimmmetsr needle
ghows g sharp dip downward towards tha low end of the
spals,  Bel the eondenser at that pesitlon where the mil-
linmmeter needle gives the lowest This -
cates that the Buffer Amplifier ia in sonct rlwnmwith

m? magter oscillator fﬁ:t“drr&jmfm npmﬂrm’ﬂ-
anme ¥ or o frequency may
now made. m:hﬂmﬂmnmhututheﬂ&t:rr hntuul
the huffer tuning condenser “C2.™ It should g

brightly. [In like manner, you may check the grid ra.-lhn
Irequemcy  eholoe eol]l * ® and the plate radio fre-
&Y e ooil “RFCZ" One end each of thess

£ mast be olive and the other emd muost be dead
That s, of course meanlng radio freqoenoy.

It iz now ssgentinl to check whether or not the mnstor
optlllator crenit Is renlly ml:mllﬂna' or drI'.rJ:u: the
LY¥-224 tghe. By Inss i dummy plug or m small
piees nf wooid Inte the master oscillntor E jeek “J1,"
you will stop this ascillator eirenit from onlng, Im-
medintely, whim the ceefllator plate cirenit is open, you
will notiee that the Buffer plate current ms indicated om
meter “M" will foll to 2ero, rthermore, if you take
the Maoem tube amd touch it to the stator plates of eon-
denzar “C2" you will notice that thers i3 no vadic fre-
quency ﬂﬂwins. Thia means that the oscillator s reall
mnllfuilhsz the Buffer stage. With the oscillator j
HIL Ee the buffer plate’ corrent should fall to zern,
If it does not yoo will have to the © valtags
which ia eonmested to the mipus “C17 lerminal  There
muaat be sulficfent O bins on the buffer tube so that it will
eut: the plate current to-zero whon excitation from the
m:lll-ntn-r gtape is et off,

The actual eorrect amount of C vol required for
the Huffer tubse iz renlized when the Buffer plate medar
falis to mere. Do ot nee more O battery than neeessary
aml Ukewise, do nob use too litle riments with
severnl models of the Cat. No, 215 onits bave definitely
prﬁ“ﬁ ﬂ:hn: “ﬂ"’*u“l"”uﬂ rru-bfa bumed, should

uffer & i ¥ yrou

again check the tone by listening in on wour recoiver ar
maonitor, Tt should be exactly same aa that which
TIH: heard when the magter oseillntor wns fonetioning

adently. You should alse note m slight increass In
tha ty or voluma of tha silml. the Builer is
not In abaofuts rescnanee with the master ossilintor cir-
cuit, ¥ou will notice a brond tone not sharp and distinet.
Sheuldl this be the caze & vory glight adjestment of pon-
densar “C3Y will synchronfze both eireaits.

The fAnal sknpe is o place in operntion the power am-
{?I:iﬂnr nr aatput :'lrwll- Thi= elrenlt employs o TTX-E46

b which requires approxzimately 250 to 300 volts plats
supply, This may be obiained from any pouree me pre-
viously ootlined. Tho negative binsing battery used may
ba the pame a8 that employed for the ar tube,
that 90 volle are necessary, The minne B volts §8 eon-
nected to the minus "C2" post, The posltlve connection
nf};he.n?ﬂ battery m pm'lmh.r been commecled to the
|1 d ar i

hﬁlhl:mchrlgﬂug iz mow tnkem out of jack “JE"
and inperted in the Power Amplifier fack “J3.® In this
pmedt[un the plate meter will indicate the amount of ear-

tdrawn by the TTX-245 tobe. Incldentally, this plats
ciﬁdt must be ;!mdn That L? t:.m:";it the "p-lnli T
T aapuly & open jack “JAY noburslly was
el when the meter “M™ was fnserted.

Tha next and final am? iz to rotate the amplifisr tun-
in: eondenszer SCE* the plate meter mﬁh dipa to

B nirmiem i]:'mnt:ll:'ﬂ-. This now indicntes that the power
lmpHle Iu n resenanes with the BuiTer mphﬁer whieh,
onf eourse, In i= eontrodled by the master opefl-
lator elreuit, "I'Im Neon tobe may he wead to check the
radio frnq'mmc'fu Toneh the stator plates of eondenser
A" - Beocareful when doing this because the amaunt of
radio frequeney developed in the power HIIEHMI Atsge
iz considernbly mora than that had in the ;H.‘tr]ntu
etagez,  The operator shoald always be earefnl to kold
the glass portion of the tube and not touch any of the
metallic basa portion, The neon fubse may alzo be used
L] ch-e:k tha radio frefuener choke coils “RFCA™ and
YRGS “RFCA" shoold indieate wery hﬂ!hﬂi at the
plate and and nothing at all at the jack emil,  Likewine
YREPCH' should ihdiﬂt!-e &t the grid end pnd show no
indieation nt the “minos G2 end.

The Power Amplifier Tobe TTEX-246 will reqoire shout
0 valts n hnttﬂjrwhentheﬂna.ﬂu.MEmHg
usad for telegraph transmission. (800 wolts will

be sufficient to operate thiz fube at a- cur. off point
This clreilt is then funetioning as a class "B amplifier:
Ineidentally, the Buffer slage is nlza functioning as thiz
ty¥po of amplifier, Tt ia essentis] that the operator ex-
periment with the negative O vol &0 an to make sore
that Just sufficlent is applied to redoen the plate eurrent




mils 10 zero, when excitation from a provious stage is
cut off.  Experiments with varieus models have proven
that with 200 volts plate auglr, 00 volts negative © will
be sufficlent to mecomplish thia

The Cut. No. 215 Multi-Stage Tranamitter can now he
considered completely tuned and ready for feeding the
availahle antenna.

Fuor information regarding varlous types of antenma,
ﬁer Lo !‘d;tdilﬂ'l"li‘l‘lﬂ anid tableg farnizhed elsewhera in

=

Outside of the induetor “L4™ there ie no other sddi-
tional antenns equipment, As previously stated, this is
#o thal the wmateur may connect the set bo any type of
antenna system or if g0 dexlred he mav foed the output
inte another Inrger lifier. If the vufput of the in-
ductor "L4'" i to be fid dreeily inte an antenna the
oparator can very eazlly assemhble the necessary antenna
varinble condenmerz and meters, Those advan-
tageously mounted directly mbove the transmitter.

The following summary of plate current readings may
be more or less closely followed:

Oociliator Plate ...... .. .........010 millils;pesres

Buffer Amp. Plate Carrent... . ..., 12 milliamperes

Fower Amplifier Plate Current. ... 22 miliamperas

La—3500 K band (30 meters) bulfer amplifier in-
dustanee.

Laty, Ld—ai KC band (80 meters) power amplifier
Inductanee with independent antennn winding.

Three standard plug-in eoll beses are furnished for
the ahove eofle.

C1—REL Ost. Mo, 191-B, escillator tuning  eondenzar
116 mmfd. eapacity.

C2—REL Cat. No. 181-B. bulfer amplifier toning con-
denser 115 mmid. capacity. R

Ci—HEL Cat. No, 181- . power amplifier tuning con-
denser 115 mmfd. capacity.

NOTE: Thres large type pointer knobs nre supplisd
for the above condensars.

C5—REL Cat. No. 160 type K" cecillator plata block-
ing condensers, 2000 mmfds,

C8—REL Cat. No. 160 type “K" ascillater grid con-
dengar, D0 mmfds,

'.‘:'II—REL Cab. No. 150 type “K" buffer amplifier plates
hlnchnﬁéundemar. 2000

[8—HEL Cat. No. 160 type “E™ power amplifier plata

blerking condensar, 2000 mmid
€8, C10—REL Cat. No. 15 type "K" power amplifier
filament hypass condensera, 3000 mmfds. each,
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HBchematbe ‘Wiring Diagram, Cat. Mo, 16
mult-Slage Tesnamitber

The plate current drawn by the power amplifior tube
will increase to the above mentioned normal rating when
the eet has been tuned to- resonance with the antenna
system or tuned to foed another lnrger amptifier. When
uzing aliernating current to hest the filaments you may
inzert the key so that it will open and close the canter
tap connectlen of the- filament trunsformer,  This ls as-
complizhed by inserting the plug into the jack *J4."
If direct current ia used for ting the filamentis the
hey should be inserted into the nmpﬁar

: b‘_ jl'l"_k “1-3."
Bear in mind that if this last mothod of keying is om-
ploved you will have to take spocial ¢h nol Eo

touch any of the metallic portion of the key becauss this
will be earrying 200 volts

The output charneteristie of the transmitter may again
be listemed to,  However, this time you may find that
the peceiver will not do becsoss of the ine awer
now availabla, TUnder thess itiona you will be
obliged to uze a regular monitor placed at a distancs to
the Eransmitter, character of the nots should ro-
semhble that which you sriginally heard while testing the
mazter oscillator clreadt. A m&.ﬂ for fre-
gquency stability i to plog the gter Into fuck
"J17 and while Reylng the sel carefully note that this
mater neadla ahows ﬁuﬂ]y any defloctiona. This iz »
positive proof that the master oscillator cirealt fs drivi
consiatently and ig not being subjoctad to-any feed MI:E
from the power a rocireuit- Thie i3 alse proof
that the Bufer g ts functioning correctly and Strirrz
what its name imp .
ﬂghﬁtfuﬂnwing parts sre supplisd with each Cat. Mo

L1—& KC band (80 meters) oseillator inductance
with internal high C fixed ecndanser,

D

Cll-—Buffer smplifier sereen grid bypees condenser
I mid. 260 wolt t.j'.!‘?&.
GCI—REL Cat. No. 150 type "K" buffor -amplifiar
grill ecupling condenser, 2000 mmifda,
Ge2— Cat, No. 160 type “K" powsr amplifier grid
Ewpﬁngr:nndenm 2000 mmfds.
NOTE: The fiked condensors with the pxception of
C3, C10 and C11 are supplicd . with bakelite strips
and buskings for mounting s shown in the photo-

ph.
_HFEEEEL Cat, Mo, 132 oscillator plate BF choke
eail.
RFCZ—REL Cat. No. 142 buffer amplifier plate: ehoke

£olf,

EIIEFCE—REL Cat, No. 132 buifer amplifier grid choloe
eail,

RFC4—REL Cat. No. 132 power amplifier plate choka

el
RFCH—REL Cat. No. 132 power amplifier grid cholke

il
J1—Oecillstor plate meter fack singlo eireuit closed
type,
iJEI'_]—:Eh.ﬁI."#n- amplifier plate metsr juck single cirouit
cloged type.
IJtanr amplifier plate metor juck single cirenit
clos Erpa
J4—Ker jack single eireuit closed 2,
th:—Piata milliammeter Jewell model No, 125, 0-100
mils.
P—Mutar plug with 2 foot extension card,
V1—Dzcillator tube socket, Buffalo t
V2 —Power amplifier tube socket, Buffalo UY type
Vi—Fower amplifier tube sockel, Buffulo UX type
R—0Oseillator grid resistance, 5000 chms.



ADDITIONAL INSTRUCTIONS FOR THE OPERATION OF REL CAT.
NO. 215 TRANSMITTER.
REVISING ONLY OSCILLATOR CIRCUIT

Continoed experiments on the Cat. No. £15 transmitter
hawe ghown that Improvements of & beneficlal nature can
ba made. A study of the new wirlng diagram will show
that o grid codl, L, has besn added to the ascillntor cir-
coit, This sddition results in & more aficient combina-
tion, that is, greater output for the same input.
legend below the cirenit di m gives the new sk,
wﬁ'ﬂ: differs but very little from the older
ASSEMBLY

The elroult changes that kave been mads do not affect
the aasembly instroctions given elsewhera, The grid enil
baze iz meounted in the oselllator eompariment in the
sp-m:e formorly ceenpled by the grid Jeak snd grid eon-

ensor, B and Ok These are now moonted next to the
grid m“ufnfr:; two inches nearer the front panel

".i L.
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List of Parts Used in the Construction of the Above Transmitter.

L1—Cracillntor plate fndoctancs,

L2—Buffer amplifier induostanece.

L3, I4—Power amplifior indoetancs with independent
anbennn winding.

Three standard plugr=in coil basas are fornished for
the above cofls.

thiam_ﬂﬂﬂ d eoll. A plug-in bass is alse fornlshed with
cail,
Cl—REL Caf, No, I81-B oscillator tuning eondenser,
VEIUREL Cat. No. 1518, buffer amplifier tuning
0. - nmplifier O
denser, 116 mnfds.
C3—HREL Cat. No. 181-B, power amplifier tuning con-
denzer, 115 mmdda,

NOTE: Three large type pointer knobs are supplied
Ffor the above condensers.

Cd—REL Cat. Mo, 160 typa “E" buffer grid coopling
condenser, 2000 mmfds.

C5i—PREL Cat. No, 160 typa “E"™ ascillator plate hlock-
ing condonser, 20 mmids.

CE—REL Cat Mo, 160 type "K" oselllntor grid con-
denser, 20 mmfds.

C7—REL Cat. No. 160 type “E* buffor amplifier plate
blscking eondensar, 2000 mrndda,

Ca— Cat, No. 160 type “E" power amplifier plate
bl eondonzer, 2000 mmfida.
CO0—REL Cat No. 150 type “E" power amplifier grid
eoupling eondenser, 2000 mmida

C10—Huiler amplifier ecreen grid bypass condenser, 1
mid. 260 velt type.

NOTE: The fized condensers with the exeeption of
211 nre pupplied with bakelite strips and bushings
for mounting ns shown in the photograph.

. 1—REL Cat. Mo, 132 opcillator plate RF chols
el

ﬁrm—m Cat. No. 182 buffer amplifier plate choke
“RPCA_REL Cut. No. 182 buffer smplifier grid choke
eofl.

OPERATION

The operation remalns unchan amd the instruetions
given on Pages &, 4 and 6 should be carefully followed
if the best resalte are to be obiained. The follow.
table gives the approximate setting of the oscillator
for the varioos band=. It is understood that the proper
plate eoil and eorresponding grid ecil must ba used.

BAND DIAL DIVISIONS
B0 66 - 05
4l Ak - 45
F- | 2 = M

These readings are only appraximalions and vary
widely with different tubes pets,  The freqguency
should always be checked with an aecourate frequency
meter before each pericd of transmizsion. (See Page 16.)

-
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MEFM_REL Cat, Mo, 182 power ﬂ.E'I.plﬁ!E'l' plate choks
_‘EIF'EE—EEL Cat, No. 132 power amplifier grid choke
enil.
J1—Omeillator plate meater jacik single elrenit eloped

uffer amplifier piste meter jack single cireuit
closad type. .
JA—Fower nmplifier plote meler jock single elrenlt

m t f
:;-133_1-.::: sifgle elroult closed type
ﬂﬂ—ﬂﬂa milliammeter Jowell Model Ne. 185, 0-100
P—Moter plup with 2 fool extension eord
Vi—Ozeillator tube socket, Buifale TY a,
VZ—Power amphifier tube soeket, Buifale type.
V3—Power amplifier tube sccket. Buiffalo UX type
B—0selllator grid resistonce, 5000 ohms
F—Dirllled and engraved alominom front pansl finished
g = Ly S
i ne groun oAt 8
nwﬁfl?"' veneer lasahoarnd ﬂnfaﬁud in hlack lasguee
=

Bize 1B 94" = 35" thick. 4
S—Two aluminum ton ghields with neesssary
le siripa for - .

uﬁﬂ—ﬂup‘pa‘r sheet for coverlng baschoar]. REL kits

are supplicd with basebonrd fitted and eoversd with cop-
per sheat.
N—Rrackets for supporting rear binding post atrip.
P—Hakelite rear torminal strip drilled and engraved.
Thiz strip Iz fitted with all neceszary terminal
perews, The four jacks arve to be mounted in this
Etrip,

A nent atoel enbinat ia lied with eash Cal.
Mo, 216 kit 'This has a Hm:rm tap. The finlsh
matehes the front panel

Mecsgzary mounting screws and wire are supplied with
each Cat. Wo. 215 kit

b Revised
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F—Drilled aml engraved aluminsm froot panel fin
lsled in black crystalling lncquar,

A-—Antepnn and grownsd bimling post strlp.

B—5 ply vonear baseboard findsbed in block lseguer.
Slee T8E" x 8%° deep x . "u" thick.

B—Two aluminum partition shiolis with necsssary 4"
angle strips. for mousting.

BE—Copper sleet for covering basehonrd,

REL kite are supplied with basebhoard fited and cov-
araid with eopper shest.

N—Brackets for supporting renr binding poat atrip.

T—-Bulkelite rear torminal strlp dellled and engraved.
This strip 1= fitdel with &l] neeessary termipnl seraws,
The four Jacks mre b0 be monnted in this strip.

A neat pressed sbesl eshinet [a supplied with each Cat
Ma, 215 ¥it, This bas & removable top. The fnish
malebes the froni panel.

Mecessary mounting serews and robls of wire are sup-
plied with each Cat, Wo, 2156 It

The amateur may purchase the Catl. 2156 com-
pletely bullt wnd lested.

Additional Charge £30.04

A MEREYDU FELLOWS-THE S
GREATEST THRILL OF ALLS
ONMG R COMPLETE REL STimiosl)

Yo
ari]

ADDING CRYSTAL CONTROL TO CAT. 215

Bebemallie Wirlegs Cals J15;
Ouclliaier Elags Fildmd far
Piayn Crywisl Cantral

If tha REAteUr so desires, he may use erysial conirol
with the Gat. No. 216 unit. The sbove wiring dingram
shows Ahe ery=tnl contrnl oscillator clreuit of the Cat.
Mo, 215 wnit A direct enmporison between this oesil-
Intor elreuit and the master oselllator cireuit n the Cat.
M BIE will regalily show that only & very emall change
is necesoary.

When considering eryetul eontrol the amabeur must
vecide whethor he will operale with a 160 meter prystal
ar-with nn Bl meter erystnl. H & 160 meter crystal is
uzgl It will be nocessary to doobla frequency into the
buffer slage. If pn 8 meter crystal is used tha zama
Irequency will be bad in all three sta

e Cat. Mo, 216 unit whan mtﬁmwuua& cnii be
opersted on 40 and 20 meters, It simply beeomes neces-
sary to ilookle froquency In migcceding stages 50 az to
arrive at the degired mlttnt frogueney,

When ordering the Cat. Moo 2156 unit for
trol eperntion amalsor must speeify the
af the ervetal thal he will employ and alss the

winl eon-
weney
I I which the T} thn'nt:‘-puh
mﬁttn-: il whie power amplifier tube is -
arate. By doing thiz he will be furnished with mn'f.ﬂf.
eryatal gacilbator inductancs L5 and the correct erystal
ascillatar wrid choke "RE.™

The crystal will ulre © batiery. This i= connestsd
ti the post “—0C.° same 3 ha bank which suap-
plies Lhe buffer and power amplifier may be used for

this purpase. Therefors, the conneciion for the “—i("
post should po te —225; valts an this bottary bhamk.
_Crystals and erystal holders are not ineluded or fur-
nighed with this unlt. The smatear may purchose Phess
separataly, Priess will be given pewding applicntion

There are no miditionnl charges for supplying the Cst,
Moo 215 unit for erystal esntrol the 215 iz desired
for crystal control specifly so when ordering, ntherwice
the standand 216 M. 0. type ascillntor 1a furndahed,

A few brief hints will be given on how to obtain swe-
seasful oparation with a erysial

Before Dnserting the crystal wash & with & carbonn
splubion, Likewise wash the upper and lo'wer orvstsl
hokbiar plates, When the erystal is thua clesned the sur
faea should not apain be touched with the fAngers.  Aftor
{4 e Bnserted in the holder nnd il the nectasary power
"ﬁ@’ comniectod, rotote the eryatal funlng e wer
" untll & minlmum dip i indieates on the plats
meter "M." It i=, of coorse, pecapsury to Insevt the plate

metar plug inte “J1™ The reon tobe may be i
:&J an ad unuJ'{acﬁ:k to mee thal radio fnﬁnml;-s?F
eing

erated by the erystal cesillator piage,. A Ebl:lq'l
point to determine this fz divectly at the stalor plates
af the erystal esaillabor tuning condenser “01.°

The tuning of the remaining stoges remains the same
as previoosly outlined,




ADDING LINEAR AMPLIFIER TO CAT. 215

REL CAT, 208 AMPLIFIER
o OR 75 WATT TYPES

HMs 1
+ [R—
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Wirlng Disgram. Cal. 306,
G0 or 76 Wati Limrar Amplifier

If the amateur dexives higher pewer thien that devel-
opard in the power smplifier stage of the' Cat No. 215
hasic wnit ha mdd o 50 or T6 wait linear amplifier.
A wery adaptable unit ls the stapdard Catl Moo 204
Thia may ba parchased either for 50 or 756 wati opers-
fian. When porchasing specify the Lype of tube that will
be used [nthe lnear amplifier; thut [s, it will be aither
a ROA type 203A or RCA type 211, 50 wabt tube or
ROCA type 852, 75 watll tube. Another very effective tube

tonse would be the BCA type 860, which la equivalent
to tha 862, but is of the sereen grid type. The
above, however, is shown For uee with tubes not the

acpesn Erid type.

This mdditional linear amplifier can be tuned to
althar st the zame ney as the power amplifler in
the Cat. WNo, 2816 umit or at deuble tha frequency of this
power u'ﬂpliﬁ.-nr.

Tha following ls a part st of the REL Cat Mo, S04
amplifier:

Me—Plate millinmmeter 0-300 mils.

GOF—Linenr smplifler grid coupling condenser 2000
mmfid. BME wolt type.

—Linear lifier plate blocking condenser ]

muﬁi GO 'mltl.lml'.y?pa. . .

C2—Linesr amplifier tuning condenser, REL Gk, 3o,
148 fype K™ 200 mmdd. B000 valt type.

JE—Hay fack, single clrenit closed type.

Lii—Li mr nmpltﬁﬂr tmnk inductenes, Moy W REL

kype “L" pe “E" unlta. For 50 mater o Eom

“L'" fur 40 and 20 meter uss type “E" n or-
1ter:|nz b sure to speeify which Bype 5 desired.

I 7—Anptenna coupling. eoll,. Tee REL type “L* ar

=8, depemllng wpon the antenna constants and the out-
put operating frequenty,

MAo—Antenna meter -3 thermo soupled RE.

(28— Antenna serles variable condanser, REL Cat. fo,
L% typa K" 200 mmid. SME volt type

RFCH—Linear amplifter plats choke, Use REL power
type.

BPFCT—Linear amptifier geid choke. Use stnndaril
REL Tat, No, 1E2

C23—Fllament bypase condensers 2MH momfd. 10400
valt type

Vo Lapuar amplifier lobe seckel, aithor 50 wakt or
76 watt type, depemding upon customer's specifications.
1—Metal eshinet, size 07 x 1107 x 16" desp.
l—Drilled and engraved panel.
1—Bassboard fit with copper foil.
|—Rear binding post steip.

I—Complate sst of hardwars, "

Cat. Mo, 200 amplifier kkGt. ... cewscPrice $94.00

Cat. 206 Amplifier, m'mp!.etehr !.u:ull and
tested—additionzl charge = £

Tho power supply necessnry Iur @ a.t.!n.g iha limear
amplifier will J'su.u'e to be Independant {rom any of the
power supply used for the Em:-. No. 215 unit or the Cat.
Wi 225 modulator unit.  Fllaments may be operated
either from AC er IMZ. The supply necessary must fur-
nich 10 wolts nt .25 pmperes. 1f AC is used for fila-
ment supply the arimer must be securately center

gad. filaments moet then be bypaased with two
ml& mrnfd, 1000 '|'|;|I,I: type condensers. Thase bypass
lspated directly at the filament tube
mr:’ut. The plate su:lp]:.r required for Ehe Sl -'lt-'t- tubes
la- 1000 wvolts DO ot 150 watts, The plate sopply re-
quired for the T watt tubes iz 2000 volts DG st 160
walls, Priees amd  deseription of rectifier units ool
mator generators will be fumished o requnat.

A few operating hinta for using linear amplifier
will ba ven.,

The “C" battery voltage may be oblalped from tha
pame “C batterles which su%p]r the Cat. Wo, 216 onik
The correct mmount 'ml rrined by the type of
tube used, For telegra erpmeu the [inear ampli-
fier is nperat.ad 25 & t:|. rm “RBY gnd as sueh sufficient “0"
battery must hnq;?h-:d to reduce the plate current mils
to "0 when excltation from & previous stape iz removed.

Procedure for tuming amd the amplifier is
the same a5 that previcualy cutined for the power sm-

lifier in the Mo, 215 unit. The user hes an option
either the power amplifier tube in the CnL I'-l'n-
215 onit or olse to key the centar oomnestion in

Cat, Mo 208 linear n.mpllﬂnr. If TvZ 5 wsed f‘nr hnul:mp:
tha filament thiz last method cannot be

The output of the Cat Noo 206 linear ﬂ'-e-r ks fad
to mny of the autenna systems illustenbed fn this heokiot.



POWER SUPPLY ACCESSORIES

Cul. 185 Plate Supply Power Puck

The REL Csi Moo 185 plate sapply power pack fa
completely hoilt and rendy for immediote ves,, It can
be sooneeted to any ordinery -electric lkght ootlet Fie-
nizhing 106 to 126 volts; G0 to G0 eyeles, aingle phase,
ilternnting currenl. “This onit delivers sulficient plate
ul;ppl}' to apemte the power amplifier tube in the Cat
Woo 215 unit, and also the molulstor tubes in the Cal
No. 226 modulator unit

Une standeni BRCA type 281 tubs iz employed &
half woawve rectifier cireait. Prretg aof mlrghm guality
togother with skilled workmomship in power unit
n-oweleome necessfty In every stuti

Thin unit delivery 800 valts mk tte It Ie housed
in n metnl case mensuring 12 T front x 9° dedp,
Welght 20 pounds, Necsssar i Lerminnls ore for-
nigheéals,  The wmt is alsoe i with n snop switch
mod an B foot comnecting

Besides tha plate map at thi= wnit ln cspablo of
Turnlsling It bas als anection for chinining T
volts st 2% ampores g i mn odditionn] —supply

which mry ot somg tigie be found useful for hewting
filnmemts.

Thig Cak, Kn@lmli ig supplisl without moters.
Thaeir n=a iz wrnl. The: purchazer may make ex-
termal connactl to o [MZ plate veltmeter. Two pogts
nre also supplied for extemal primary voltuge rogulst-
ing repstanes. Thiz may be of the standard varisbls
realstance type which iz connected In the primary sup-

Pl

Cat. 215 Filament Heating Tranaformer

The Cat. No, 215 filament heating transformer ls small
atid eampact, IE will deliver suficient power to heat
the Slaments of all tubes in the Cat, No. Zi6 und Na,
225 units, Ttis designed to operats from 110 to 130
volts, 6O Lo 60 cyeles, single phase, altermating current

The secondary oobput characteristics are an follows:

l=—ALenter tapped windllng deliverdiog T4 wolts =t 1.5
NIBpRTRE,

l—Lenter tapped winding dellvery 2% valts "ot 7
AmpETEL

Biap 34" x 5%" base x 84" high. Welght 3 pounds

Cat, o215 Transformar, .. ..o ... o n  Price 600

Cat. 215 Plate Vollage Reducing Resistor

The REL Cat, No, 215 plate woltags reducing resigtor
ia dezlgmed to oparats in conjunction with the Cat Mo
166 power pach and the Cot. Neo, 215 basie OW iels-
graphic unit. When the Cat. No. 216 onit s operated
without the Cat. No. 225 modulator |t requires 200 volta
plate supply for the power amplifier tube. This 3§ oh-
tained by insarting the Cat, No. 215 plate veltage ro-
iueing resistor in sorles with Lthe output of the Mo, 155
power sapply.. Tt will then redoce thiz voltage to 300,
which iz the required veoltuge for the type 246 power
amplifisr babe.

This resistar is 6,000 ohms, 44 wottz and meaaures 4"
lopg, H* dinmetar.

Cdt. Mo, 16 vealsbar. . ... ... 3 Price £1.75

-
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CATALOGUE NO, 225
100% MODULATOR KIT

THE PERFECT MODULATOR AND SPEECH
AMPLIFIER UNIT FOR AMATEUR USES

The modern amatesr rudis telephons bransmitter s
rudicaily diferent than the sets mnl syslems emipkiyed
mviral yenrs ago, Those who desire cfficlent rsdio

telephong eomsiunication appreciate thot ne miaeh e

|>u..'ﬂlh-|n of Lhe continoous wave carrlar shoabd be modo-
sl This may be mare restlly explained ns followa:

When listnlng in for s radlo lelephone station the
smateur has aften noticed that the carrior fa sufficiently
sirong, but the voice |z weak. Tho system employed in
the KEL Cat, Mo, 235 ammtear modilator anits {z de-
algoed to give practeally 100% modulation of the car-
rier outpal of the Cot. No, 215 basic unlt, Therefora
wien using Lhe Cat Moo 236 anit in conjumetion ‘with tha
Cat. No, 215 unit the operator will be able to rocalvas
reporis which Indicate that his modolnted woies i just
af sirong a8 his OW carrier wave, Tt has often boon
rppovied that fow powsred CW fslegraph bransmitters
have eevored grent diztaness. Tt ean now well he sabi
Ehat when osing the 1000% system of modulation thesa
sam [nw powered telegraph- sets can be made [nbo tele:
phore transmitiers having the same grest DX MRET,

The EEL Cot. Ne.
EER nmateur modula-
tor wndt, afthougrh -
presely  designed  for
g wilh the Cat Moo
215 bosie anit, ean e
mmde adaptahle-to any
obher prosent oacills-
wor ayelem which em-
plova a power mmpli-
fer tubs of the ROA
U240 Eype or aqeal.
Tha maln requisite i
that the labe which is
to be medolnted muast
e  approximptely
one-hnlf of the plate
valtage  that 18 e
mquired for the mode
lator tube. Inibe sake
of the 2325 unit  BCA
X250 typn tohe s
ured with BSO Lo GO0
vilta  piate  and | in
eobjunckion with this
the modulsted ampli-
fier fuba employs 200
volis plats.  Fuorlber-
mee, the medalator mercis| unik,
watks oulput  of the
250 tube are sofficlent
to operata the 246 tulbe.

The Cat. Mo, 285 unit is designed to use a ai;rf]n bat-
tom earbon wierophone: This Iz gufficient o obtaln pood
rmeproduction ovor the nverape wvoies frequoncles em-
ployed. I fho user go deaires, ke moy vory casily sm-
ploy u two-hutton earbon miceophane, Tt will simply be
neseeAry to replace the microphens transformer “TP"
with any tranaformer designed for dse with the two-
buiton microphone. The amateur will really find no
gréat odrantare In weing the fwo-button mierophena bo-
cpuze for ordinary speech transmission the single-hutton
ia gmffleiontly practical. For the transmission of moais
ahd oiher sounds which hava a greater varintion of vedes
frequencies - the two-bulton microphone will ba neces

;?]Iha Cat. Mo, 226 anit ghould be & weleome addition in
iny station which desires t0 employ a rdio telephone
whose signiels will be clearly understood. Reports ob-
toined will he wory pratifeing. T sore 12 & great thrill
to-reselve Q3L cards which say thas the phone signals

This (Masicates ihe compleds Cad, No, 3825 kit, 0i has an aibracife
il Piininewalibe Appesrenee wpd =
In realidy it's & Ucths set which lnsks wni works lilis n regmbaE oo

shimpare favorsbly with those of any good prescot-day
hroadesst station. refore for & very reasonohln price
the amatear cun equip himzslf with this onit, thereby
plaging on the alr & resl honest to gooilneas: phone sak

BUILIMNG THE CAT. N, 225

All necassary parta. panels, cohinet aind hardware is
fumighed with ench Ne 225 kit, A complete listing of
theze |5 given under the schematic wiring dingram shown
eloewhere in this booklet. When unpacking one of these
kita, check over sll the ports to see that they correspond
to thage shown on the porte st

The front psoel iz sepplied ecompletely drilled mnd
angtaved, It is finished in eryetaliine hinck lnequer, On
the fromt panol are mounted the micvophens jack “J7.7
The reslstor "R s mwonted an e small stelp of baks-
lte, thus ingwln the movable orm from ithe metnl
panal, ‘The jock “J7% jg-mounted directly on the front
panel. Ono arm of this i sotemnatically grocoded.

The basehonrd s aupplled alremdy coversd with coppar
sheab 8" Thiz is of thin guoge and will readily silow
punehdng woe  theers
Linan of wood seraws.
Theze wobid BeFowH
mre @ to mount Lhe
various  parts.  The
rear  view assembly
abown  on  the pexe
page I8 . sufBclantly
clear to shaow the ax-
aet placemsnt of all
parte, Therefore fur-
tisr details regnrding
Lhe moanting of thess
parts will Bt be
TV,

Tho -rear terminas
strfp “BFS" is fap-
Lened Lo the hasehosnl
by maane of Ewao
angly brackets “BR."
This. “BPS™  strip
miet be =0 okl
that whan  tha com-
plete undt Iz aHd into
the eabinet it will
projeet  throogh the
gpening  peovided  in
the back of the cabi-
net. All mounking ter-
minglz  wre  alrapdy
fastened to the termi-
nal girig. To complete the assembly of this =trip 15 s
Biiply pecessary to mount tbe two jocks 2065 and 3407
These jmcks sve provided in the plate eireuits of meb
of the two tobes employed. The same piate milliam-
mntar E‘]r:El*}_'-'Ed in 1Fe Cat. Moo 215 is mlso ueed 1o
medgune tha plote corrent deawn by two tubss in the
Lal, Ne. 235 unjt, When the meter is Insarted in jock
MBIt will rend the plute current eonsmmed by the
specch mmplifier tube. When the meter iz inserted in
jrck “JE it will road the plite corrent conagmed by the
miniulator tuhe.

The woltage reducing resigtor “H1" la used. b0 reducs
tha plate voltage ko the powsr amplifier tube. It is
therefore simply necessary to. carmect S50 to 600 volis
D4 plate su ]'I-'|E|' to the Cal Mo, 225 unit. The resistor
Hl motomstieally reduces thiz voltage sa thot SO0 volts
ars fed to the 245 amplifier tube

The Cat. No. 225 unit s loested on the operating table
along=ide of the Cat. No. Z15 onit. Connestions hetwaos
the two units are made ut the rear,

iy mmulesr wizbes
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Thiz b (e rear sbew af the Cal. No. 228 smil
ni thrm exarcily ans B

The complote sAution iz alwaye Teady for either lele-
plhione er telegraph transmission, The only adjustments
necessAry in to turn on the micraphone switch 5W when
using felephone, and turn this off when uaing talagranh.
All tobe: in the modulator and In the Cat. Moo 815 unit
nra alwiys it This i5 a vory good femturs because it
allows instant shifting from Leiephone 1o tslagraph.

(OPERATING THE CAT. NO, 25 UNIT

Alter Lhe unil lng been aszembled and all the wiring
curelully elipehed 1t e ready for epevatlon. The powar
supply amployed ecan ba the zame as that weed for the
Mo, 215 telegraph seb. The REL Cat, Mo 216 filnment
heating transforrmer iz of suflleient pize to supply the
A type 250 medulntor tobe with 7' wolts at 135
amperes and to alse sapply the RCA fypa 227 Spooch
Amplifier Tube with 2% volie at 1.75 nmperes) . IE olier-
mwaling eurrent i not svailnble the fAlaments of theas
{ubes may be heated from an S-voll storsge batiery,
wWergzsary filumont redocing resistor mast be rmanTcrl
in the crewit of the 227 speech amplifer tohe so that
it will enly reesive &5 wolis.

The piate supply 1o the modulator tubs must be ba-
twoen B0 and G600 volts I, This can be secured from
the REL ak Noo 1BE power wmit, from o mobtor pen-
critor o from a B battery bank.  The plate supply to
the epeech - amplifier tuba s secured from B hattories
The eama haavy duty B bhatberies which are nzed Eo sup-
ply the ozeilletor and buifer tubes in the 215 will saffles
for thin purpose. One homdreed snd thirty-five volks are
necesary,.  Thess may be-securad by tapping the hat-
tery, or in. other words using three of lﬁ: A5-valt hrt-
terins. . The O batlery voltages requlred for the spesch
amplifier and modulator tubes may
{3 battery bank, which feads the Cat Ne. E15 wnit. The
=six-volt supply nocessary for the microphone may
obhtuined from any G-valt battery., The st method s
to employ the G-volt storape battery which Iz nsed to
heat the filaments in thie recaiver. The polarity con-
nections are not eritienl, The winng diagram Tor the
236 ehows that the positive slde s groandad. If the posi.

¢ abtafred from the

®1

I

16

Wi

clearly lnsirsles the pevition of e vaiims paris.

Cive slide of the receiver hattery is also grouwmded this
connestlon will bo sstisfactory. I, however, the naga-
tive aide of the receiver battery [ grounded then bt#eill
b meceszary to reverse the battery conpectlons to the
miceophone a0 that the negative side will run to ground.
In any case the ssme side must be grounded, s that
which' iz grounded in the recaiver, othorwise the ro-
eviver storage battery will be short arculted.
The following gives correct plabs metar readings aod
0" hattery woltages for the Cat. Ne, 220 onit:
Modulntor—Plate Mils 56—0 volboge minus 135
ech  Amplifer—Plate Mils 89— Voliage minus 9
Fhon making adjustmonts it s essentisl o ndhere
o the mhove plate corvent readings amd © battery volb-
mfaE
The mizrophone [ngut is controlled by the reaisior
e A sonihination will boe found o that the oporstor
will readily know the distanee from the microp
mouth-pieee to hls mooth and the intersity at which
the microphone §5 being sctunted. This will vary with
varlous types of microphones emploved and alizo will
vary with the vaies of the person using the mierophone
The correct combination of N2 and voice input to the
mfcrophone should be sufficiantly ptrong to just about
phow tha movement on the plate meter and the speech
pplifier tube, I too much gain is used this plate meter
needle will fluetoate in synchronism with the input and
when thos fuctosting it s a safe Indication that distor-
ton i heing had- 4
Tn like manner; the plute meter when inserted Lito
the medulator tube circnit should remoin practically con-
atant and ghoald nol Auetuaks with the npuat
In the instedctions miven for the Cat. Ne, 2156 CW
init no mention was made on the ¢hanges nécessary to
adapt this wnit for telephone ozeg,  Thereforae, wien
paing the Cat. Moo 236 moedulator in eenjunciion with
the 216 the follewing sdiustments will have to be made
in the 216 power amplifier stoge: :
The ardinary © voltage employed on the 246 amplifier
tube was 90 wolts, Therefors, change the © baftery from
a0 te 15T or 180 wolte Hy deing this the plate corrent




af the er amplifier tube will bes red
the tube in n eondition where it 1iil'.|
when the highest peaks of m
from the modulatel tube,

The mater which is used to indicate ance in tho
antenna cirenit will ap mﬁimﬁdﬁr of the
regding ordinarily: had & - Was dunl}!ed
Thnt is, this reading will be had 'l'|'|.-;|'| l.'hu. micraphane
Iz not spoken Into. As the microphone ls aetos this
intenna meker nmd!n mll nma n]:lpmﬂmnhlir A% frem
it low hLlh:f En st way to best this u
wird vl v:mn-}mna with a steady
conetant tone like that ubhn'red from p Buzzer or from
the head phones of the recelver, when this recalver ig in
nn pscillating comdfition and howling at pn aodic fre-
nmuency,  Another gimple method is to whistle into the
micrephona and thereby nots the upward .Bwl.n_r.'lu:: af the
mntonna meter peadle. AL all Hmeas while Imnlng
It will be moted that the antenna meter will m‘F;
waris in direct proportion with the smount of inmlt 'I;u
Lhe microphane.

It {2 of course ezseniial to monitor or cheek the ouwt-
at when uwsing the belophone transmitber.
unnmlluh by Mstenin na.'r.lhemulmwhmm:
in & non-csc g condition, or battar yetr,
h}' uking the method which employvs o stal dotector
connected In serles with a eedl and & of phones
Thiz eall ean be eoupled to the sntenna lead going to

o L
anH"rcrHE

Ti—Maodulation transformer for use with single but-
tom - earbon mierophones.  Acme type A-3.

TZ—Awiio frequency transformer, ratie 3 to 1, Don-
gl w ua-

Ri—Amplifier plate volta ru:hmug resistor H. &
H: 5000 ohm 44 watt type. gmpl:.r with end mountings
anid Y type terminzls.

oﬁﬂ:ﬂ-—-ﬂaﬂln eontrol variable resistor Centralab 600,300
.

NOTE: This resister s supplied with bakelite strip
and moonting nerews for insulating porposes.

Eid—Aundio Lransformer shont resistor Daven 100,000
ohm gupplied with £ grid leak mouwnting elips

J lifier meter jack, Carter irewit
p ﬁw“ﬂn“‘w Ja single ci

wﬂ:}ﬂtﬂp]mm plate, Carler pingle sireuit open jack,
s

NOTE: This jack is mouonted directly on metal
panel, thus greunding one of the prongs

Vi—Modulator tobs socket, Buffale TIX type.
Vi—Sponch amplifier toba secket, Buffalo UY type.
BW _Microphone battery switeh, Hobbell.

There is no repson why the amateur
:hnlﬂd not be able to know exnetly what his phone
mide ke ]th:uul. medensary Lo ask f

dprhr;m: you ean enslly and guickly cheek yoor-
ty ut thtl

the tranamittar,

tutich, A good manitor is the best
indimmr

dechemutic 'Wiring Dispram shown sbove shows s=x-
actly how the Cat. No. 225 Modulator unit is connectad.
Follow this out exactly, run all plate and grid leads
short and direst. Al other wiring may be cabled as
illustrated in the renr view.

The following ls o description of the paris fornished
with wach 225 kit:

C1—REL Cat. Mo, 123 by-paxe condenser 2 mid, 1000
volt typa.

C2—REL Cak Mo, 123 spesch amplifier grid by-pazs
eondenser 5 mifd. 450 wolt tp"rﬂa. 4 & £

CA—REL Cat, Na. 123 modulater d by-pass con-
denser 5 mid, 450 vall type i by

C4—REL Cat, No. 138 speech amplifisr plate b w5
eonadenger O mifid, 450 vn]tpf:r.n-a. P et

CH1—Ceomstant eurvent choke epecinl Dongan type
Mo, 1601,

COHZ—Canstunt  current choke special Dengan Eype
Mo, 1681

1L

__.-hl
%‘Ki e e

& Ly =
+

L

= Gyoc4

H—-Hw.-—pl;.' vepeer baseboard findshed blzck lucquer
i envered with eopper ahe-et. Basehosrl dimenzions
13"' long, ﬂsi"' ";:EB

BPS—Hear bindin
fitem] with 12 8-32
erE

m]_iﬁ—-‘l"wu angle brackets for supporting rear terminal

termivnl stelp completely
TE post serows, nuts and wosh-

P—Front pane! aluminam :mminhnr:r drilled nnd en-
graved—front side finlshed block orystalline lsequer.
Rear slde satin finizhed slominom.

O—Pressed  stenl embinet—inside finighed doll bisck
lasgjuer—outside finished black erystalline  laequer.
ﬁ]:glui peid with removahle top, Size 19" © 8% front x

o8

In mddition 1o the ahove eqﬂpl'nﬂth each Cat, Mo, 225
kit s furnlshed with a m&m sat of hardware, com-

|Jr{a[n mounting serews, on , mobder
ook wiashers mnd flexible rul}her covered wira,

Cat, 225—can be purchased completely buili
and tested, additional charge . $24.00



CATALOGUE NO. 231
AMATEUR BAND RECEIVER KIT

A fypical receiver for the amaleur stntion emploving
untuned stage of seroen grid RE detector and one nudio—
wide spread toning on each amateur hand.

——

The avermge amatpur étation has employed many dif-
ferent types of receivers during the past several years.
Homa of these have been “hay-wire”  arcangements,
ilhiers i}' hove been built slong eommercial Hnes
However, gich case the muin purpose was io obiain
maximum eficieney  with the simplesi combinstion
Lathering the experiemes hod with all thess receivers,
the Radio Enginserng tories, Ine; have especinlly
designed for the amateur the Calt. No. 281 set. This sei
will secomplish cverything mecessery for an amsteur
slation pedetver. The warous [ealurves of the Cot Moo
231 recaiver will be taken ap and disoossed Individoally.

An pnloned stage of mdie froquency employing. a
sereen prid tube of the ROCA UX-282 type was foond
ta be practical amd necessary. The antuned elage was
selecbed “in preference to & tuned stage because the
addition of a tuned stage would have required an extro
tuning eondenser control, © This would mean that the

amatenr would be obliged to adjust both toning con-
depsers at the same time. Furthermors, when desiring
to quickly cever o eertain amatesr band, it would be
theza two movnble con-
he maln advantags aof

found extréemely dilficult to kes
trofs inoexmet svnehronlzm,
uging the untoned 51:351: af
nereen grid RF ah of
the repenerative détéctor is
that it will set As & hlogk-
ing tube Lo oscillation set
up in the detector elrcuit.
In other wards, it does
nod allow the sscillating
detector  cleewit  signals
to tren=mitted. The
amatedr la well awnre af
the fact that an oscilint-
mg recEiving tobe when
copnnestad te an antenmnn
will ereats  eonsiderable
disturhanee. Anpolher ad-
vantage for the radie fre-
ywency stoge i that it will
allow the deteslor regen-
eration  econtrol to  be
smooth mmed not  ereaticg
thus it will block the nn-
tenma harmonic efect, thos
providing smooth  control
of regeneration. The serean

gridl RF =ta will jilso
hl‘hl 1] Hmp]iﬂ wesk signals o some extent, although
sereen grid tobes cannot be used to thelr utmost advan-
tage on short waves—they will furnish some radio fre-
quency ERin.

The debectior circoil |.'||1;1Iu¥= u tube of the RCA or egual
H-A type.  Hepeperation b5 eonbrolled by mesng of a
varinhle resistor. This resistor iz of the drom type,
making perfect noiselesy contact st all times. The
tickler eoil eombinationa employed are of swch Tatio
that the regeneration control resistor will at sll times
give nhasolute posltive and smooth contral of sseillations.

Threa eorrectly designed plog-in eolls are supplled
with each Cob No. 201 reciver. These are designed o
cover with maximmn efficiency the 20, 40 and 850 motor
amateur bands. By means of the special sombined tank
and vemier loning condenser Tall sprapd cavernge of
each amateur iz o . A brief deseripbon af
how this is secomplished follows,  The single retor and
the single stator main tundng eopdenser "C27 i con-

trolind %mm the front panel, The stator plate is mov-
able; that iy, its pogition to and from the rotor plate
may be u.'nﬂ thus allowing the maximum eapaeity of
this vernier control condenser to be set at any desirad
m:_ElciEr. Thizsingls: stutor plate is therefore set at &n
arbitrary positfon and the retor plate iz sof ot mini-

i

v capaeity of in the "all out" position.  This will
then indicate as Zera on the dial located on the front of
the jmnel. The 50 meter coil is plugged inte tha coil
sochet and the large tank copdenser 01" is sob B0 =
cortain definite poaition which will tune the bottommost
end of the 80 meter band. This lerge semi-variehle tank
capacity condenzer la controlled by means of
bakelite dise *IL"™ The ratchet makes frietion eontact fo
thin bakelite dise. At the exact point where tho bottom
of the 80 meter band iz received scratch o lne onto the
bakelite dise whers the ratchet makes contact. The
varluble control of the vernier condenser is than eet to
maximam eppocity or in the “all in" positlon; that ia,
where the front dinl indicates at “100." Hy moving tha
dlngle stitor plite closer to the single rotor plate of the
vamiar eontral & point will be had whers the upparmost
juoink of the S0 meter is recedved. The aser will
now note that without any forther adjustment of the
burge tonk comdenser “C17 it will ha possible to cover
the complete B fmeter haod by simply wsing o single
plate vernler contrel on the front panel,

The mma proceifure is followed oot with the 40 and
Ehe 20 meter calle; that |z, leaving ihe 1 gtator
plate in the eriginal posi-
tinn simply n.l;]].'l,r.sl; thi
tank econdenper by means
of dige “D.'" In each cass
mark this dise at the posi
tlon for the 40 amd the 20
motsr band=s Onmoe this
dise has thos besn eoli-
brated, notehes may be
filed =no Ethat the ratchet
will fit. - After thiz iz ac-
complishkesd the amateur,
when shifting frofl one
bapd to another, I3 ohllged
to plog in the correck enil
mufu'ﬂng ihe biaek bake-
fite rdise to the corpect
naleh: that ix, i the 40
meter coll is plugged in get
the tunk condenser with
itw bakelile dise so that
the 40 mater notch will
coinecide with the ralchel
Full epread ecoverage |8
then obtained by mesns of
the vernier control on the

front panel. This feature for -:-hba.i'rdm.' f'uJ] epraaid t':m
Ing of each amatesr band i@ sEmpls Fl‘ll'\rl
tnz aen developed at the Hadio g' L.uhuru

tories, Ine. The amatenr who has ml pmwnus -
perience and lmows how bad the congestion and @ R

ie om the various bands should immediately appreciate
such wide spread tuning.

Without the use of any additional coils the amateor
may employ this some receiver for 10 reter reception,
anly when dolng =0 he will not obtain foll wide spread
coverage. The procedure is to plug in the 20 meter
coil and reduce the capacity of the large tank eondenser
unill a position td lead whe:re UL met.er ulrn-n]a are heard.
The tank eondenser mey then be | that position
and forther tuning in the 10 meter band {5 sceomplished
with the werpler contrel ecadenser.

The auwdie frequeney eirenit employs. o tube of the
ROA or equal 112-A type. Only ope stape of audio hae
been ineorporated in this receiver beecauge this iz suffl-
cient for hendphone reception.  1f has heen found through
experience that the averags amatsur usesg only heﬁl."f:l
phones amd not loud spesker. Bhould snyens desire o
pae Tood epeaker it is & li'ranu matier to mid an addi
I::in:im.nJ power gmplifier to the outpot of the Moo 281 re-
ealvar,
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fleny view of the Cat, Ma, 251, The placemens sf the verioes mdividog] peres should
bé eimetly Wi showm hevrs,  Nose (he well-geslons plugsdin cols snd ihe §nesinlly  aoe.
cmbinel - task and zvmalzn

sfructed «

wermier Funleg

Rilir I'-Il?.ru piicls @e hise mre

wlfeped io (e smuisar by thils . very

The recoiver i supplied in kit form. A nently drilled
and ongraved plumbsum front panel mekes the appear-
anes and building of the set & simple matter,

ASSEMBLING AND BUILDING

Yarious parts supplied with the Cat Mo, 281 recelvar
shonld be mwounted [a the approximats positlons shown
ke Ehe pear view layousk  As this illustration is clear and
distinet, it i neediess to go inte further details regurnd-
ing the mounting of the equipment. ‘The schematle wir-
g iagram given shoald be used when connscting the
receiver. Al grid and plate leads ghoold he Ton -short
and =3 direst as 'IHIE-EiElt. All other wires may be
bunched in eable fashion,

OTERATION

Bufficient datn has alrozdy been plyem reganding Lthe
tumi af thiz receiver. The only other points to re-
member are os follows:

The filamant rhecgtat “RE8"™ ghenld be sot 20 that wien
uaing & E-volt gtormgpe battery the tubes will recelve §
volts, Further adjostment to this control 8 not neead-

FRIY.

‘f?h-' reprnaration comtrod registor "HI™ o set at a
posilion just bevond the agciflating point whan recaiv-
ing OW signnls and when recofving telephone -=lgnala
thin resi=tor 1= sat in & poaltion jost before the oscallat-
ing polrt - When tuning 2 sigmal the opamtor will eazily
nod quickly obtain the knnek for the eorvest eombing-
tion of thiz variable repenerating control

wlhi il sl sl

The power sapply necessary for the Cot. Noo 331 re-
oojvar 12 a3 follows: A standard &-wolt storage battery
i= used for filament beating purpases.

Theee heavy doty 45-wolt Iilll'l'mttnrl'qa m.lprfﬁ nll plata
voltages, FPlate voltage on the screen grid RF ampli-
fier and on the aodio nmplifieris 115 volts.  Sereen grid
voilage on the radio fretquesey tube i 67 nmd Eha plnte
viltage on the: detector tube fa 4F A small fvolt C
battery is n=ad to supply the grid of the audio amplifisr
tabe. (Im the gnnmir ptmtion aszsembly lmyout gHiven n
thi heplnndng of this beoklet it will be nated Ehat four
iG wolt balleriss are shown ms "6 The fourth hatlery
iz not emplo in the reeaivar eireuit, bot is only wdded
that 180 volty total ean be obinined for sapplying the
pliles of the firsd two tobés in e Cat. Neo, 215 wmli
Tharefore, if the amatoor desives to oss the Eg.i'_ No, 231
recalver Independent of the tranemdtter |t will only |
necmnsnry 1o ampley three batleries. )

The general station layout further shows u sepanite
antenng 14" to be gsed with the recabver. This fa an
acdvantags in =0 far as it eliminates the neceszity for
switching the antenns from tranamdtier to receiver.
However, i it s Impossibla fo srect a separnie recelving
antenna gse the transmitter antéenna with a alngle pole
double Ehrow switch.. By the use of two s=pnrnte an-
tonnas; that Is, one for the transmitter and one for the
receiver, the amateur will be able to operate duplex
Thi.in is. quite nn improvement over the single anténno
ENELRTE,

S ———ee

The fellowing 12 an explanation of the Cat Mo, 23
schevdntie wiring disgram and also p complete Hzt of
arts which is furnished with anch Cat, Ne, 231 receivar

t:

C1-C2—HEL Cat No. 187-E tuning emndenser supplied
with 4° type KK vernier centeel knaob,

C —REL Cat. Mo 100 type “K" 0001 condennser fiited
with 1 palr grid leak mountings,

C4—REL Cat Nao. 150 type "K' 002 condenzer,

Ci—REL Cat. No. 123, 1 mfd. 26 vall comlenser.

CE, C7T=—=REL Cat. No, 128, .6 mfd. 250 volt condensers,

Ll—{ne set {3) REL Cat No, 182-8 eqil kit with one
o] hmse,

Tl—Audis frequency transformer, § to 1 ratio.

[il—hKegpenerntion control resistor, Frast 100,000 obms
complaba with small hakelite mounting stelp and KK
palnter kndlb,

RZ—(rid leak, Daven 10 me&gohm.
hltg—il'-!]mw-tut 18 ahm, De Jur, fitted with EE pointer

4,

Hi—Antenn fesd=lor, Daven .01 megohm, mpplied

with small hakelite rounting strip fitted with 1 pair
grid logk mountings,
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Ri-Rf—Combined 15 ohm resistor, H, & H. P—Front panel alamipom mplﬂ;-uly driflad smil -
typa. (Note: Tha Rb m:ll:lun 10 okma- anid the B& wvel.  Front side finishod hlack erystzline laequer,

ﬂhﬁﬂ;dﬁﬂﬂ] tube soelost, Hoffale TN type.
i BEfE
Vi —Dutsctor tube Lrj;wl: a%

UX typa.
Vi—Audio frequency nm:ﬂiflar tube soclket, Buaffalo

ux “1';]11
—Filament switeh, Hobball.
'Ftl"—-FL'ﬂ- Cnt. Moo 182 rodie freqoeney choke exil, B

slot Eype,
BFS—Raar bindi post  terminnl pitrip eompletaly
Eﬁﬂﬂdll‘ﬁ I":l-rﬂt perews, nuls and wash-

fitieil with aight 8-4
ers and alse two binding posts for phone connoction.
B—-ply vaneer ; finished black lzequer and
-tam'trrﬁlu'_m;h mplgm' sheet. Bagebonrd dimensions 173
] enp,
ME':“4 angle 'I.rrur!l:tts far supperting . rear terminal
Fip,

ear gide satin finf=h sluminam.

C—Presaad stes] cabinst,  Inside finished dall black
laequer; outside finished black stallice  lsoguer.
wqu?wrl with removable top. Size 4% x 9% fronl x

In addition Lo the sbove eguipment, ench Cad, Mo, 21
Htag- 'l'urrlIs‘rr&;l"EWIth B wﬁ pat of h!:ulaﬂwuu. Ef,'ﬂw
PRI BCPERE, B washers, ngs, solder

R—? y ﬁ-ﬂl‘. wazhars, flaxihle ribber aovered wire, atd one
“KE"™ 4" vornier dial.

Cal. 231 Recelver, eompletely bulll pnd
tested—additional eharges £17.00
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ANTENNAE SYSTEMS FOR AMATEUR WAVE BANDS,

GENERAL

The antenns cr st lesst the effective radinting portion
of afantenns  evetem should be loented in an unch-
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siructed mrem, fres from trecs, metallle structures or
other foreign bodles, In ench r locality eeriain
types of antennas will lemd thampelves more rendily while
nEver prove sat The tuning equip-
ment, mach an variable comlensers, melors or swi By
should be mounted in an appropriste place sbove the
transmitter undt, The anterna leade muy o wired from
the transmitler posts to thees s of apparatus #nid
then to the antenna lmd ouf fnsulaters. Al painis of an
antenna syetem gheould be equally wall inculnted by wee
of @ or other suitable material, One poorly Lnss-
portion of an nntenna may be the weak tink in the
whole syabam.
Fig. 1—Antennn Counterpoise System
This type of ontenna mny be usedl very well by a be-
Fl'n'ntr, ﬁuh Fmpla in ndjestment ond in most onses
vary good ra It meay be veed wherewer one
i= not compelled te run 1.-ﬂl:g' leads fn order to get to &
elear unchstructed mron, The aniennn and counterpoise
ghould ha separste<d by sz peaat o distones z22 is pos
sible. The following lengthe elven will be sultablo whon
the entenna nnd eounberppise &fe sepatated by aliedameas
varying between 10 and 5 feck;

20 Meter Boaml 17 it
4= 4 2
i i Bl T

160 = " a0 {1,

1

When measaring the kength of the antenna or sounter-
polse, include tha total length of the wine from: its &x-
tremse end threough the lead-In and mntenpa tuning ap-
pareius to the sotepnn post on the Cate Moo 216 trans-
mitter. For exmmple, if an anténna eounlerpode system
wers (o be erects !'{-r cperition in the A0 meter hand
the antennn wire wiald e 64 feet long from its extrems
inpuintoe "Z7 to the antenna bindine post on Ehe trans-
mitter “A." Lilcewise, the counterpoise wire woold be




G4 Teet long from Its extreme insulater “Z" ta the an-
tenna post on the transmitter 3.

plest  form af ! q Z;J

radiator and is = E o G

recommanded for GND.! -

m}ﬂﬂmﬂf?ﬂ- 4 s | CAT .215
I

ased advantage- SET

mesly whera long l

beals to the an- = %

tennn Gre nol necessitated. 1L may be used viery well on
o gmall beat or in mircraft. With this system the Frowhil
must be made pesitive and good, The length of the an-
tenna wire will be equal to thoze shown on the fehls for
Fig. 1.° The ground belng untaned ar gperisdic will fone-
tion with any length of antenna. However, as it iz maore
than likely that several foet of wire will be nsed in the
lewdd that conmects the ground to the transmitter, it may
be mecezcary to vary from the antenna lengths zpecilimi
slightly. Thiz arrangement ahauld anly be vsed when o
wonid ground i= avaiinble,

o i <
= U

Fig. 3—Single Wire
Fed Hertz Amtenna
System
tTH: of r.llrdi- "'1"

ALOE MRy employ-
ed where the transmit- ‘T
et i located zome dis

|

N

tance from a good an- FE

tennn  loestion, Thix ]
situntion often cceurs )

in an apartment houwse .":_",'.;

With an antenna of this .

t?’pq seccessful opers- N e
i Teidhe

with a fedder Iead

over 100 fest in length, CAT.2IB
In foet, there will be i SET

o limit to the length
of the fooder within |
ropzon. The formuln far -
tha corréct lemgth of the actual antenna Lolween points
AR amad "E" i as follows- Thie dimension i& to be caley-
]lﬁ In ﬂhEnr;hﬂm mﬁf 30.47 En?hm
B Wave u w operation iz desired equels
the length in mmﬁm: E.l:i"?!]'E
o— = L x 207
The feedor "F1” must now be eonnested to the proper
poEltion on the antenna wire. The foliowing  formuls
shows where “F1" zhould be connected,
The distance (measured in feet) of the feader from
the center equals the antenna length times 25 and the
product divided by 180, That ia:

Length of antanna (it = 25
Fender distanes from center = -

180
The length of the feeder from “F1" to "R2" may be
anything within reason and no apecific length iz required,
The following is s table whish will give the oxact data
for the varous amateur banda.
20 Meter Band, 14000 Kes. Antenna length 34
ft. 11 in. Distance from the

conter for feeder tap 4 ft, 9 In.
7000 Ees. Antennn length 67
ft. 10 in. DMstames from the
eenter for feeding tap % & 6 in.
<500 Kes, Antenna !Jlngﬂ: 135
ft. & in. Distanes from the
ﬁntf;r for feeder tap I8 fL

An anterma of this
ut its harmonfes. ¥ &
operation om both the 000 and
will be sntisfastory,

For further information on
Antennn, we refor you to paga 19

40 Meter Hand.

B0 Meter Band.

may be operated very wall
GO0 Ke. antenna were erected
000 Kiloevele bands

le wire feed HWarts
the Beptember 1934

jssue of G, 8. T,
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Fig. 4. Two Wire Fed Hort
A:ltrum Bnl.e:r{ﬁzpn;ini CAT.2IS
This of radiator i« SET
robably the most efficient = S ot

Fﬂr all amateur parposes. It
may be used to extreme advantage where the transmittor
is located some distance from the position of & good ru-
dinting ayatem, 1t {s possible to shightly wander ofF the
fundamental freque of a two wire fesd syvstem and
st secure gocd of . The following are the e-
fuiremants in the v:f.L:l'lﬁ:hl ons of & suceessful two wire
o better known Zeppelin type antennd,
1—The feedar system must be such that each wire is
equivalent in la to an odd multiple of one quartar
of the wavelen uzed,
Z—Antenna muzt have a gth equivalent to an even
multiple of one guarter wawvel
3-—The fesder systorm must ba o cally symmetrical.
An antennn that will sperate on the four amatenr
bands 3600, 7000, 14,000 and 28,000 Ke. (B0, 40, 20 and
0 maters} weould be ealeulated az follows: We wounld
employ & half wave 80 meter system. Ono meter is
.28 ft. and the length of o half wave 80 meter antennn
iz therefore opa-h tpses 395 times B0 or 1312 £
'liln:ia wnu]d'bnﬂ;; le h;_fﬂfrad!at.wt;} thej;ﬂﬂn
clear space, ws shown in Fig, 4, ﬂ.HIFm ¥ o
spread between insulators “Z0 gnd 9w &FE WAy
vary in length to ault each partienlar loeation, Thero.
rn“utfh?h:hﬂ "F-I’;uanthd YA shonld b{: B
and antonna ¢ Eranamitting inductances. By
uzn of two condensers “016" connected in series or br
one coedenser connected in parallel seross induetor 1.4
the feeder systom :um'{ be tuned over s considerabls
band of frequencies. In this manner “F8¥ gad o 2T L
may ba to the fundamental er an odd multiple of
the fundamental of the wavelength being used. The
femder construction must be symmetrien], Eaeh wire
mrit h? P]_untrr the Hmi lem -as tha nﬁmﬂ! Thiz ia
particularly important when the = nE ope-
rated on !.{e higher frequencies. ﬂtj:; distance batween
the wires F¥ and Pd may be anywhere from B inches o

18 Inches.

When adjusting this antenna it must be =0 tunad that
the currents in bath the ammeters *“M2" are of agual
value. When thiz has attained the antenna f=
operating wr a real two wire Hertxian valtage feed
radiator.

For further information on two wire feed Horts
Antennae, wa rafe:.'l[}w to page &% of the September
1928 dgzue of , 8. T.
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PRECISION FREQUENCY METERS

DESIGRED TO ACCURATELY COVER .
FACH AMATEUR BAND—FULL SPREAD
DIAL EEADING—INDIVIDUAL CALIERATION

The abeve ([Hustratisa shows gn EEL fregsessy maber croophed asel
mrechenirully festeps] b3 nm KEL fregoency metir @anic. The seme
linlheator noll say be oeed wilh any samber of differemt HEL foe
weensy meters.  The Isdlvaior shinld always b= fasbened s the indber

inking resdingi.

The Radis Englneering Laboratories, Ine., offers to the
amateur the best constmeted and most.mecurately eali-
bented froquency messuring instrument on the market.
Extremely sensitive, permitbing a very loose coupling to
your {ransmitter. These meters should be the most im-
portant plece of equipment in every ham station.

The time has come when the amatear transmitter must
be necurately hald within the definltely assigned chon-
nels. He iz required by law to stay within these fre-
goeney bands. These hands nra of different widths and
thelr outer a#dges sre pot in harmonle relation. His
prentost problem will be to kow exactly where his
transieltier frequency ia loesied in the speetrum, The
station who#e frequeney does not fall within ome of these
asslpmed bends may possibly Interfeare with commoreial

gtations in other bands and In all probabilicy will hove
iis license revoled.

For frequency meélers such as these which only cover
a very small band, It was mecessnry to dezlpn & difTerent
Lrﬂgﬂﬂf froqueney Indieator. Flash light lamps, neon
] ol galvonemetars, the osael type. of incicabora,
were tried out bot found unsatisfoctory. They wara
found uneatiafactory not only because they did not indi-
coto sharply but mlso bocause they ware in the actual
measuring efrenit and the slightest wariation of any of
these would affect the ealibration. Tt was, therniore,
nesessary £0 pee s resonanes-indicating device thal wan
independent of the measuring elrcoit; one that weuld not
in any way alter the calibration; one that would infients
gharply awd precisely at one definite point only. The
REL frequency meter indicitors used in conjunetion with
the frequency meters employ & DO miliammeter roeti-
fying erystal amnd piek-up ecil.

For more detmiled fnformation on BEL amateur fre-
quency meters refer fo the REL Catalogue, pape 21-A.

The frequency meters are mountad in neat metpl coses
measaring BRT x Fg" = 4 h:igh. The oater edpa afl
Ehe coil projecks 87 beyomd the eaze. Net welght 2
ounda, ‘The v meter Indicators are moeunbod
. metal cazes messuring FA" x 37 % 4% high.  Tho cuter
odge of tha coll projecls i h-:ynll-:l the casa. Nat

woight 1% pounds.

The following 1= a list of the standard meters bailt for
amulenr operation:

Cat. Mo, 178 freguency meter, 1500 to 4,000 KO (85
to TE HEEREE ) v i e ns st nva mi e s s b B EPEE SR

Cat. No. 177 frequemncy meter, TR00 to 7000 K. O,
(R to 410 mebarsl . i oesvie iicedain il Price 515,04

Cat. Mo, 178 frequeney meter, 14,000 to 14400 K. O,
(T o 0T ) R Price §15.040

Cat. No. 179 frequency meter, 28000 to 30,000 K. C.
(10T t0 T00 mebars) vt c3icasdanananss s 000 E15H)
Cat, Na, 180 froquency meter [ndicator, . Priee 31600

GENERAL PURPOSE WAVEMETERS

The REL Cat: Mo, 125 type “A" wavemeter will be

found satiefaciory for &ll pencral purposcs, It is ossen-
tial in every mdio station. It is particdlarly adapted to
ahorl wave recelving, transmitting ond beboratory uses
Thess type A: wavemetsrs can be used in eonjunclion
with the asbove illestrpied amateur !'ﬂ.-quendy mebers,
Thay will serve to aseertain the approximate settings
When these have heen determined the frequency meters
should be uwsed for precision meosnrements,

The type A wovemelers are supplied with grooved

16

N | tranarmtter;
" loeating enll fields; colibrating on oeeillator wave trap—

hakelite coils of rugged comstrostion, insuring constani
chargeterlsties under sl atmespherie condiftions, The
condenser i8 of regred des It is supplied with on
engroved dis]l ond kooh. & reggance indicator em-

ployed is 4 sensitlvé neon tube,

The type A wavemeter ip aleo very adapbilile to tha
following uwses: Tuning the transmitter; checking the
loenting antenna and countorpoise mnodas

abzorption or indoction methed; ealibrating the receiver;
mensaring capreity; measurlng Inductanca.

Each t.,'.rdpe A wavemeter s individually calibrated and
guaranteed to be accurnte.  Ensy reading chart showing
eolor enlibration carves eovers the following smvelength
FONEEES

Caofl Mo, 1—Black eurve 17 to 60 malers

Coil Mo, 2—REed curve 50 to 160 meters.

Coil Mo, 3—Green curve 160 to 560 metars,

The complete type A wavemeter ja housed in a metal
caze gupplied with a le cover. Sufficient apace is
allowed for spreading the thres coild,  The calibration
chart which i= eoversd with a transporent soil proaf
materlal fite directly Into the sover. The @ass meagares
8% x 7" x 74" highs MNet welpht 4% pounds,

Clat. Mo, 125 woavemebors. . coooaeonaia o« Prion 23040



RADIO STATION W2ZXV

EXPERIMENTAL ETATION OWNED
AN OPERATED BY THE
RADID ENGINEERING LAB: INC, L L CITY, N. Y.

The absse Hlisisales e muin
purimerieal dtatme WIKV, ‘i )

rilfllag tenm ol sherl wave ex-
a8 Enguneerizmg Laborsbiciee. (o,

mElniglss iKs srzilaa (o fonidErl yarlsus ovpeelmemls For e Kenegl
of e tadis (rwiermily ool alesy for teviing eod thetlilng i djualace

it WWHL spepaaiee,

WIKY sannst very  rendlly ba olassed mn o a stobion
opmprieed of amiEteor parte  Th hee boen tlaalgnid  and
illt alodmr eommareinl lnes and may he' conpidore] =
yry  madern  complets sinbon,  Brief dotails on o this
sfation ure given o that  the amoteur and other in-
toropbad partles may have nn opportunity to visoalize the
enpifieering capabilities of thiz soneern,

The transmitter wnlt whick is shown on the right has
i CW optput of T60 watts and a peaked modolation tele-
phiones outpot of 7560 watds, It iz of the multi-stuga
pe (aimilor to Cat. Noo 216}, employlng erystal con-
trol.  The erystzl ke ket at a conslnnt tempersturs, Tt
Is mountesd in o siandord REL Cat, No. 211 toempaera-
tore control compariment. This eompartment is shown
rofinied  on the center left portion of the teannemitter
frame.  The giroult arrangemeant In as fallows: A 210
tubie ia rrJl.|r|¢.l_l.'|:-c| i1 tha erystal oeeilintor stnpe. This
feods 8 T¥% watt sorean grid buffer which in turn oper-
Etee o H10 ietermediste modolated amplifior stupe.  This
then feeds the Th watt first lUnesr sneplifer which in
tarn excites the Tl walt screen prid ootpet power mm-
plifier.  The modulafor i3 comprised af twe 260 lype
tubes eonnected in paeallel, which feads the 210 intor-
modiate modulated amplifiar.  Another 260 tobe (s used
as o spesch amplifisy, The seb iz hooeed in =®n olomi-
num case having sach independont creuit frealy ahielded
in itz own esmpartment. (The siies af the transmitter
have besn romoved 1o the nbove photogroph so that an
internal vwiew of Ehe parts may e had.) The piats
gupply for the T4 watt mmd TED. watt tubes fe derived
from o M0 volt motor gpemerator unit moonted elae-
whers in the huilfing, e plata sopply far sl other
tmbhes-dis derived from o hall =wave rectiffer’ modnted In

the lower pertion of the tronsmitter onlt.  Negutlve
bisising for sil tubes is ehininsd from a half wowe rectl-
fier unit also meunted in the tran=mitior,

The antenns aystom employed is of the sntenna eoun-
terpoize type Wwith the transmitter opefating on the
thir] hnrmonie.

Dirvetly behind the tranamitter and  located an this
imhle is the etation mmplifier and control wnit osed for
broadegsting . purpozes, (A modern sound proof studie
Incpted cisewhero in the bullding is weed for broadcast-
ing wealiy programe) If you sre interested in recelving
n scheifulo of the transmitting hours amd the frequencies
arployed write the Madio Enginesring Laboratories, Tne.

Tho Frger Lip -automatie apparatss control pamel s
maunted to the left of the amplifiae. All of the civenits
are controlled from thiz panal. The seceiver employed
iz ghown in the axtréme left porton. Thls racelver am-
plays the mest modern short wave super-heberodyna elr-
eult ¥nown.  Eneh  Individual clrenlt Is eompletaly
shielded  and emelosed. in itz own eompartment. Thia
roccdver pmploys AC tobes throoghout snd i= oparoted
direct from the 110 wolt lghting syslem availabile,

W2XV han consizlently and  poecessfoliy hroadeast
PEETAIE up to S0 miles. The¥e ans, ol SNarss, To-
morous enpes where the station has boen heard at m
greater  distances, Teports hoving been recelved from
nrm-ti-:.ﬂ]i all points within a radius of 6000 milus of
Mew York Gity, Chi ]

The receiver employed i capable of picking up signals
feorm unlimited distmpess, 4 )

The Radio Enn]n&e.ﬂnﬁ Iehorntories;, Ine, in Voary
prowd o give this brief deseription of Ite sxperimantsl
wtm o
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OTHER REL APPARATUS

Besides the apparatus illustrated in this
booklet the Radio Engineering Laboratories,
Ine., manufactures a complete line of all
necessary parts employed in amateur trans-
mitters and receivers. For information on
any of this equipment refer to the standard
loose leaf pages which are enclosed in the
large REL catalog.

Several of the standard REL parts are ds
follows: Transmitter inductors; transmitter
variable condensers; transmitter fixed con-
densers; RF choke coils; transmitter resist-
ances; metal cases and panels; various types
and sizes of complete transmitter kits rang-
ing from 7 watts to 250 watts; various re-
ceiver kits ranging from standard 2 tube sets
to large 7 tube units; ete.

Besides the standard line of apparatus for
amateur purposes, Radio Engineering Lab-
oratories, Inc., are equipped to design and
build special equipment. Your problems will
be solved by a ecompetent engineering staff.

LRI CLRAY CORA D A RAD CLRAD CORAD ORI C2RADC2RAD
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