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aeaeral
fee eirewit dlagrsa is givea ia figs. 1 aad 2.

fbe trsasaitter circuit proper consists of a tuaad-plate-
taaed-grid cseilister excltlag another tube es as ampli
fier which ia torn excites the aateasa at a sewer level
ef at least 3d watts assise*.

Mechanical vibratioas ef tube eieaeats, tuned circ
uits aad the cover glee rise to s sertala aaoaat ef
aierepheay which is intolerable fer this specific application. Therefore aa aatl-alerepbeay-elreait has bees is*
eluded which reaeves any eaplitade aodalatiea {eicrcpheny,
bwa) te a ssbstaatlel degree froa the cerrlev. This circ
uit see be regarded ae a r.f*-a.f. negative feedback sys
tem.

the sever supply delivers ail voltages aseded fer the
trsasaitter aad associated circuits.

1 nwaber ef swlteblag aad aeaitorisg facilities are
iaeladed.

Description ef circuits
fee oscillator ef the trsasaitter is ef the tused-

plate-tuaed-grld variety. The deable-tetrede eselllater
twbe ?1 bss built-in neutralising capacitors which aeaae
that external feedback eapaelters *g sad G§ between
ansae aad grid ef each tetrode have te be provided, these
capacitors eeasist of two pieces ef setsl strip, soldered
te the grid connections en the earsale socket, sad run
ning pa rellel te the eaedee Inside the tube,
fee oscillator grid eirewit le esseatlelly aa electrical
half wave iiae, epea at bath ends, the neutral eisctrieel
aides let is quite close te the grid connection ea the
socket. The 1st eras! leads te the grids and the eapaeit-
aaee ef these grids te the surrounding electrodes fera
cm electrical quarter wave liae ea cae side ef the neutral
peiat. External aetal strips and a splltsteter capacitor
C% farm the electrical quarter wave line es the other sideef the aeatral peiat. The twalag ef this whole eirewit
is accomplished by varying the value ef the eespreesten-
type tefloa-ioselated split-stator capacitor ci.The eselllater tube V1 la self-biased by Its grid
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earrest wbleb during essillaties flews through the
47.090 ease reels tars Rt sad Ra bs twees eeeb grid aad
the eeaaea cathode.

the anode circuit ef the oscillator tabs Vi Is gelvaa-
ieally sad electrically eeaaea te the grid circuit ef the
amplifier tube ?a* la this way ealy oae toned eirewit was
aeeesssry as a coupling eleaeat asd the difficulty ef
coupling capacitors was eliminated. The amplifier grideirewit is tapped down ea the osellister aaede circuit.
As the generated frequency is geversed largely ^f the
eselllater seeds circuit the coupling with tbe amplifier
grids is ehosea sweb that tbe loading by the eaplifier
grids la net tee beevy aad that a passible resonance efthe amplifier grid circuit is aot la tbe vie laity ef the
eselllater frequency.

Tbe bias ef tbe aapiifler is supplied by e vol tags
drep ever a resistor R4 through wbleb tbe caede currentef tbe oseillator is flaving. This anede cwrrest is
fairly ee est ant in value due te tha stabilising effectef a high series resistor 13 la tbe oseillator screen
grid supply lead, eves ia e nea-osellletlag senditlea.The aaede eirewit ef the eaplifier again consists ef
aa electrical half-wave lias, at eae end tersiaated la a
split-stater teflea-lssulated variable tuning capacitor
$11 ef the eoapreasion-type.V.T. is supplied by a pair ef r.f. ebekes connected
st or nearly at the electric el neutral pelete along tbe
Usee.

R.f. power is takes eat by s coupling loop te the
r.f. ewtpwt plug ?1. $ 50 ebws load will provide aa
opticus asteh.

R*f. power eetpwt Is controlled by tbe sereea grid
voltage ef the eaplifier, which veltege le eeatrelied bytbe aati-eicropheny circuit.

The entl-elcrephony-circuit begins with a plek-up
prebe, coupled te the trawealtter output circuit, whichfeeds s eilieea crystal rectifier. The rectified output
cent alas all enplitude-eodwlated eeapeaests ef the car
rier. This e*w. 1 nib rant lea is amplified la twe success
ive stages sad injected ea tbe sereea grid voltage ef
tbe r.f. eaplifier ¥3 ia sweb a polarity that the initial
amplitude sodelatlea is counterected ead thus decreased
by about 25 to 35 decisis. The ewtpwt tube V4 ef tbe
estl-aierepbeay-clreuit le connected aa a d.e. aad a.e.
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shunt across the sereea grid ef the r.f. amplifier ?<<»
the positive o orating voltage being derived free a resist
er R12 between sereea-grid aad * 500 Volts line*

Tbe aversge operating current ef the aatl-aierepsaay
ewtpwt tube V4 is variable by aeaas ef e variable eathedereeleter Ma. Varylag this resistor (narked *cwtpwt* em
tbe front panel changes the eereea grid voltage ef the
r.f. eaplifier V2 end thus tbe r.f. output ef the trsas
a i t t e r .

Ia tbe vicinity of both oscillator sad eaplifier
aaede circuits a caell laeeadsseeat leap is so anted,
which by weens ef a pick-up probe receives sufficient
r.f. energy to light up when seraal r.f. snergy levels
are present ia the circuits aentleaed. Tbe teaperstare
rise ef the filaaents causes their d.c. resistance te is-
crease. Ia test switch positions 1 aad 3 these fllaeests
are eoaaeeted as d.c. shunts across the test eater Ms,
through which a d.c. current is flowing due to the pf^
seaee ef resistors to, Mo sad Ml eoaaeeted between eae
eater tsrmlaei and the • 500 volts Use. the deflect lea
ef the test aster is therefore dependent ea tbe d.c.
res 1st ease of the filseeat, wbleb ia turn depends ea tbe
r.f. energy being dissipated la tbe filseeat aad gives
sa indication of the r.f. veltege et the r.f. tuning
circuits being eoaitered. Adjusting these circuits te
eaxiawa aster defleetien aeaae therefore twalag these
elrewits te saslaue r.f. voltage.

the power supply dellvere tve separate 6.3 volts
voltages fer the filaaents of tbe eselllater sad for thefilaaents ef tbe eaplifier, sati-aiercphesy-eireuit end
pilot iaspe. The fileaent supply for tbe eselllater isat e -50C j It a level, tbe fileaent supply fer tbe aapii
fler is at ground level.

Tbe I.?. is sgsla split up ia a asgative ead a posi
tive 500 felts supply, each being obtained free a separate
winding ea tbe power trass fer aer T1, a fall weve bridgerectifier and e smoothing circuitt consisting ef a -fil
ter with one choke end two capacitors. Each capacitor is
ease up ef tve series connected electrolytic condensers
te aeet tbe safe working veltege requir onsets ef these
condensers* Shunt rssletors across these capacitors pre
serve the right voltage division vsrons thee.

A 8.T.switch Si aad fuses Ft sad ?a sjmh inserted ia
the treasferwer-te-reetifier leads.
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Indication of the !UT,*es* position if obtained by
e red pilot leap ?t, wbleb Is fed frea the second
e.3 Velts veltege via e resistor Say, which pilot lsep
is shert-eircalted la tbe "err* position ef the *****
switch. This way ef switching *es* sad «eff* the pilet
leap was necessary bee suss ef e shortage ef switch lageeataete ea tbe K.f. svlteh si*

The eaplifier aaede current is indicated by tbe test
aeter »*. when tbe teet switch S3 is la position 2, in
which ease tbe aeter is seas ee ted eeress a shunt resistor
Ma la series with the segstlvs lead of the *500 Veltsrectifier Sl»« la feet the aeter Indicates the ewe ef
anode current of the r.f. amplifier, screen grid current
of the r.f. eaplifier, eaede current of the eaii-wiere-
oboay circuit aad tbe current drawn by the pewer-aeaitercircuits. The fall-scale valwe ef the aster is 200 aft,

Isdlestlea ef tbe *fil.aa* position is ebtaiaed by
direct connection ef & green pilot leap Fa across the
sees ad awj Volts supply.

The evltch S4 asrkee •«.!• aakes or breaks tbe eoa-
neeties b -twee a pr leery ef the paver trass forcer and asfss,
A fuse F3 is incorporated.

the prissry ef tbe traasforser is wade up ef twe
carnal windings fer 110 Volts eaab, wbleb was be switched
la parallel er ia aeries for operation free a 110 Velts
or a 220 Velts paver Ilea* The switching is A&mm by a
slightly recessed tumbler switch if, wbleb is located at
the back ef the cabinet near tbe sever line input caw-
weetiem*

supply vires ea tbe transmitter chassis are deeospiedfor radio frequencies with capacitors aad r*fm chokes.
Tbe r.f. chokes are sad* up ef a boat ? inches ef eaenel-
led wire, the gauge depending ea tbe current te be passed
and/or the else which ess be aceeesedeied.
^eeulierities ef tbe aire alt a used

A few unusual circuit details, wbleb ia itself will
set present aay ssajor difficulty, will be made clear te
facilitate esy aalatesaaee er servicing ef tbe eewipBeat*

Tbe gelveaieal coup ling betwee» eselllater sad ampli
fier has tbe eon sequence ef rather unexpected d.c. volt
ages ee a swsber ef points. The cathode aad grid circuit
ef tbe eesillater have a potential ef about -550 Volte
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vitb respect te chassis sad proper sere should be takes
te avoid aeeldeatal touching cf these parts.

Tbe oscillator grid circuit tuning should net be ad-
Jested exactly fer aasiaun test aeter deflection ea testoosltioa 1. ft sere stable adjwstaent is reached when tbe
eselllater grid circuit is tuned slightly lever is fre
quency thus tbe anode circuit.

Therefore it is advised in tbe operating aaauai te
tune fer asriaam ester read log end then te tarn tbe
twslag red fer about eae eighth cf a turn eleekvlee. baa
te seas feedback free eaplifier anode circuit te eapli
fier grid circuit It is advised also te decrease tbe
eaplifier output during this adjwstaent to tbe alaiawmvalue, this feedbeck say vary sosevent fer differeat
tubes because ef tbe inherent assy wastry ef these tubes,
bat will set be serious enough to cause Instability. This
fsedbaek else antes it desirable to adjust tbe frequency
ef tbe eaplifier aaede circuit under a condition ef de
creased though net slaiena output fros the eaplifier.

Tbe wltlsate fre«iuesey generated by the trsasaitter
after proper edjwstaent is governed by the taaisg cir
cuit between eselllater and eaplifier. This circuit has
no tuning facilities but the frequency can be changed
by changing tbe Insertion depth ef tbe eselllater anode
plus is tbe anode clips.

Tbe power acniters are aoa-Ilacar la sash s way that
especially la the upper half ef the test aeter seal*
gradual Haitian, occurs which causes a decrease ef differential sensitivity. Os tbs lover half ef the aeter
scale tbe response tine ef tbe filaaents is longer. Far
tuning a eempresiee is found at about tve thirds ef full
scale deflectio■*• the r.f. paver absorbed by the fila
aents wader a or sal conditions ^ms be sd Justed te this
peiat by beading the pick-up probes of the power eon itercloser te or farther sway free tbe tuned circuit*. The perforated sever Is indispensable fer aorsai ope
ration ef the trans sitter* Operating tbe transsitter
without this sever cannot da any barn, but serious
radiation will occur and feedback will be serious due te
tbe assya&stry ia the surroundings of the tuned circuits
{taking off the perforated sever Is eves -the frost panelin position . Ae a result tuning is changed and even
after returning output is lev sad adjwstaent unstable.t.u .„ ., .^,.M.. i. ..„ „..-„** e. «.. „*.
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v ie lag s i tua t ions .

far servicing tbe r.f. part ef tbe trsasaitter tea
per fer at ed cover can be taken off by loosening a aanberef screws ea the front pajael and at the sides ef tbe
sever, sad s aanber ef sheet eetal screws at tbe beak eftbe cover. When tbe eever le scanted agsis, be cure that
these sereve mrm fired tightly to ensure good electrical
contact, otherwise eiorophony and/or seise say result*
Sate that aaeagst tbe sheet eetal sereve et tbe beak ef
tbe caver tve shorter screws are used fer bales last
eppeslte the tube socket brackets.

fe reeeb tbe iaterler cf tbe pewer supply, tbe silver-
plsted r.f. eheesis has te be taken ewt after resoval cf
tbe serf crated sever, ft ansber ef sereve have te be loos
ened as vsll as the variable resistor Rio narked "emtpat*
ea tbe front panel. The silver-plated chassis ess then
be taken ant carefully fer about 5 inches, Halted by tbe
length ef tbe connecting vires*

Farther steps te dieesssably esa be takes by taking
ewt a awnber ef flatheaded eetal sereve fixing the bettsm
panel. •eeoval ef this bottoa panel give* access te tbe
electrolytic capacIters, the selenlus rectifiers, the
switehee, the test aeter end tbe aajer pert ef tbe wiring*Tbe pewer traaefereer esa only be taken eat after removal
ef tae front panel.

Per exchanging tbe eselllater tube V| the following
procedure Is resemeeaded. After taking off tbe perforated
eever the sereve fixing tbe sous ting bracket ef tbe
oscillator eceket astm loosened far about 2 terse. The
oscillator anode clips are loosened by turning tbe knurled
nuts count ere lee kvise, being careful act te exert tea
each stress en the esellletsr tube seeds seals, after this
the oscillator tube, bracket and grid tan lag circuit can
be withdrawn aa a whole uatll tbe anode pins are well
dear free the eaede ell pa* Tbe oscillator tube caa be
taken ewt ef its socket and be replaced by a aew see.
after this the reverse procedure should be fa Hewed. A
clearing ef about eae sixteenth ef en lasb should be keptbetveea the glass envelope sad the ead ef tbe eaede clips*



Tbe perforated eever Is replaced end fastened end the
trsasaitter is tuned as prescribed. If passible the fre-
queney should be ebecked with a frequency aeter sad if
necessary be adjusted to tbe seaiaei value by changing
tbe lasertloa depth ef the anode plan ef the ossillatcr
tube la the anode slips. Always fasten these clips veil.

Fer exebaagiag the eaplifier tube ¥a the procedure ia
as follows.
The perforated eever le taken off aad tbe knurled auts
ef tbe esede clips ef the eaplifier ere loosened. Tbe
tuning sat of tbe split-stator capacitor is turned
eewntereloekvise fer about 5 tarns aed the twa serewa im
tbe si dee ef the tsfloa body of tbe split-stater capacit
or Oaf are takes ewt •

Tbe front screw was only be reached tbrewgb a bole la
tbe front panel after t eking eat tbe but tea type cap*
The asede lines era then be withdreva froa tbe tube end
tbe tube be replaced by a new owe after wbleb tbe T»w*r*m
oroeedure is followed fer assesbly. Car* should be takes
net te damage tbe r.f. chokes soldered te the center ef
the eaede linos, detuning es prescribed la tbe operating
wesaal le necessary.
Veltfegea aad earreats

All voltages and currents have been eeasured with as
AfO eultireageaeter, 20.000 ohas 99T volt, but so sericas
dlssrspeneiee sre expected with say other siailsr instra-
eest.
O s c i l l a t o r c a t h o d s v e l t e g e - 5 5 0 V e l t s
O s c i l l a t o r s c r e e n g r i d v o l t a g e - 4 2 5 V o l t e
O s c i l l a t o r a s e d e v o l t a g e - 4 5 V * l t e
O s c i l l a t o r a n o d e c a r r a n t 5 $ s i
A e p l i fi e r b l e w - 4 5 V o l t e
Amp l i f i e r sc reen g r id vo l tage ♦€© te *200 Ve l t s
A e p l i fi e r a a e d e v o l t a g e + 5 $ & t e * 4 5 0 V e l t sTo t a l e a p l i fi e r e a e d e c u r r e n t 4 0 t e 1 3 0 a A
Anode veltege ef SF 86 (eat! alerepheny circuit ;*150 Volts
Asede veltege of ECCS2 C • • •) ♦ SO te ♦ 200 Velts
Sees voltages ajre dependent en tbe *ewtpat* centre 1 set
t ing*
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fSE RECEIVER

fas receiver consists ef a r.f* si l icon crystal de>»
teeter fallowed by en a*f* eaplifier with en output
stage nfael te deliver en audio sever cf 2 Vatts te a
built-ia speaker er te as external lead via twe jecke.
The bandwidth ef tbe eaplifier is l isited by high-pass
aid lew-pass filters te decrease bus sad seise level.
Corrections la tbe gaie-frcejaewey characteristic have
bees included te soke up far tbe deficiencies ef tbe
alerepaeaa la the passive els went*

A power supply is built-in, as well m» a aster fer
sea iter lag tbe r.f. lev*!.

Inscr ip t ion o f the c i rcu i t
Tbe circuit diagram is gives in Fig.3.

"rem tbe r.f* coaxial input connecter N en seyaastriesl
str ip- l ine runs te tbe si l icon crystal detester SO
(Type 032A).
A ebeke RfC la connected across the input to short-circuit
latsrferlag signals ef lower frequency and bam*
Tha rect ified output ef tbe crysta l detector is fi l tered
aad taken te tbe primary ef tbe eaplifier input trans-
foraer ft. The audio contest ef tbe rectified output le
stepped ap by this trsasfcraer by a faster ef 22 te tbe
grid ef tbe first amplifying tab* Va« The d.s. seateatof tbe rectified output tr&m tbe crystal is sweltered by
a aeter «i with full scale deflection ef 2 aA, connected
betweea tbe lever side of the laput transformer T«
prleery aad ground.

The audio frequency aaede veltege free V? ia fed, via
a velaae eostrel Rg te tbe grid ef ?2A whose aaede feeds
t h e b a a d v l d t h - l i s l t l a g fi l t e r. T h i s fi l t e r c o n s i s t s e f
a f-type high pees filter with a cut-off frequency ef
4f>0 e/s, a resistive watching psd Rjt, Sta, sad a -type
lev-pass fil ter wi th a eat-off f requency ef ei ther 4 'ke/e
er 7 ks/s, depending ea tbe position of tbe bandwidth
switch St en tbe front penal (•lew* er "high* .

Tbe ewtpwt ef this lev-pass filter is terminated la a
suitable terminating rsslster at* end fed te 721, which
le e pre-sapiifier fer tbe power ewtpwt tube Vy* Aa ewt-
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put transformer T3 vita a step-down ratie ef 36 natsewe
e lead ef 5 ohas. The ewtpwt is eenneeted to e 5-iaeb
lends pesker aad tve tele phone—jack e 2% aad Jg, ©ae ef
vbieb will silence the speaker vben e ping is inserted.

About 25 decibels ef negative feedback is applied
free tbe output te tbe cathode cf Tag. This feedback de
crees ea the internal output iapedanee of tbe eaplifier te
the extent the t the output voltage dees act cbang© mors
thea s few percent if tbe loudspeaker is eoaaeeted er
disconnected.

Te scape as ate fer deficiencies la the frequency
characteristics of tbe alerepheas used in the passive
element, bees beest is iaeorpcrated at three pieces in
tbe amplifier.

First, the secondary ef tbe Input transformer ft isshunted by a series-eonseeted resistor S3 end capacitor
la the second place, tbe anode of V$ is shunted by s

serles-eeaneeted resistor R7 aad capacitor €&•
In tbe third place, the feedback path across tbe out

put stage Is made frequency-dependent by the inclusionef resistor K«g sad capacitor ©aa.
These sirsults give s gradually slewing gaia-freqweaey

characteristic, the difference la gala betvees 400 e/s
ead 7000 c/s being about 20 db.

The eendesser Ca across tbe seabed* resistor Be ef
Tag eaaneaaetee fer blgb-frequeaey lessee la tbe lapwttreasferwer f|.

The pewer Supply eeasiets of a single pewer trensfer*-
er T2, s seleelua bridge rectifier SR end s saoothlag
filter by, Ra2» e1t* c17 8lld e20*

A red pilot leap ft is eoaaeeted serosa the a.3 Velts
vlnding ef tha pewer trans fer aer fa. The primary of thistransformer ie mad* up of tw* equal windings for 110 Velti
each, which caa be switched la parallel or la series fer
eperstion free a 110 Velts or a 220 Velts power line* Tbe
switching is dene by a slightly recessed tumbler svlteb
% which le leasted at tbe beck ef tbe cabinet near the
power Hue Input eessectioa.¥mr switching-on aad protection e tuabler switch 3y
aad a fuse F are inserted between tbe transformer urinary
sad the asias lapwt. These eosponeate era so anted en the
front panel.
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Sarvlelag
Tbe sir in: sad ecapcaents can be reached when the

bettca lid is removed by taking eat 6 flat-beaded sheet
aetal screws.

Tbe crystal can be exchanged by turning the cap of
the crystal holder counterclockwise, fba crystal bolder
Is iseated on tbe front panel directly above the test
aeter.

All velteges have been measwrsd with as AVO aaltlraagi
aeter, 20.000 ohas per velt, bet ne serious dlssrepeasiss
ere expected with any other similar Instrument.
7 1 a a e d e v e l t e g e * 0 5 f e l t s

s e r e e a g r i d v o l t a g e ♦ 5 0 V o l t s
e a t b e d e v e l t e g s ♦ 1 , 1 V o l t s

7 2 4 a a e d e v o l t a g e ♦ 2 2 5 7 * 1 t e
c a t h o d e v o l t a g e # 1 , 1 V e l t s

T a g a n o d e v o l t a g e + 1 1 9 V e l t sc a t h o d e v e l t e g e s 1 , 0 V e l t s
V * a n o d e v o l t a g e e 2 2 0 f e l t s

s c r e e s g r i d v o l t a g e * 2 4 5 V o l t e
s e a b e d * v o l t a g * ♦ 8 , 5 V o l t s

Alternative tube types
i / 4 0 - 5 S * 4 - C f 2 7 9 7

» % - 6 2 6 7 - 0 7 2 9 0 1
R O C 8 2 - 1 2 * 0 7 - C V 4 9 1

C 8 3 - 1 2 a 7 m C 7 4 9 3
E L 8 4 - € B Q 5 0 7 2 * 7 5
CS 2 A
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tames*
The passive element contains a dipole antenna, s

silicon erystel detector, e three—stage tress is tor ised
aadis aeplifier and a microphone*

Tbe r.f. field set up by the trsasaitter ectivetee
tbe dipole aad detector, tbe resulting rectified voltage
be lag vt»md to supply tbe d.c. sever seeded for operation
ef tbe audio amplifier.

The microphone veltege is amplified la tbe awdle
eaplifier and the last transistor is eoaaeeted as a
direct lead across the rectifier output, the value ef
vhleb lead ie sodulsted by tbe amplified microphone sig-
ssle. The lead variations es tbe crystal detector cause
the r.f. iapedanee offered te the dipole te change accord
ingly. This means that tbe ameawt ef absorbed er reflected
pewer by the dipole is aedslated else*
Circuit description of tbe audio eaplifier

The audio aeplifier has bees aeided is opaque epexy
resia. Connections are wade by seaas ef eelcsr-warked
miniaturised receptacles*

The circuit d Ingres is given ia fig.4* AH transistors
tr« operating in the groaaded-eaitter way, tbe eewpllag
ispedeases far transistors T-| and Ta being inductances
t« and la* The lead impedance as sees by the output tran
sistor ft is the lateraal iapedanee ef the rectifier d.c.
output circuit. This rectifier cut put circuit at the
esse tlae delivers the d.c. supply sever necessary fer
operation of the transistors. Tbs amplified Biers? hens
voltage however is at the same time superimposed on thisd.c. voltage and has te be removed before the supply volt
age can he uaed for feeding the transistors T« end Ta*This filtering is dose with inductance I4 and capacitor O4
Bering development however a strong tendency te low-fre
quency oscillation became evident one to the deereaslag
efficiency of the filter circuit for lever frequencies.Tbe feedbajsk loop was located around transistors f2 sad
73. Tbe nest efficient and eospast solutios vas found intbe insertion ef inductance i.5 sad capacitor Cy vbieb
deeewples tbe transistor fg free the ground wire*
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Tbe power requirements far the audio amplifier bad te
be as law as possible sad therefore no temperature cou
pe as at lea or frequency characteristic corrections havebeen included. As a result tbe characteristics are to
a certain amount governed by circumstances, but normal
ranges ef temperature and ee soonest tolerances vill giveno rise to nay trouble*

Description of the IW. oart
He 'R.F. part consists of a dipole and a eryetai

rectifier, the rectified current ie fed te tvo miniatur
ised receptacles via R*f* chokes.

a crystal rectifier ie a cartridge type crystal
[British TbeesoD Houston :.Ctbcr types ef E.F.eryatal

rectifiers such as the 1R22 can be used as veil vherehy
attention should be psid te tbe oolarity. The dipole is
made laager than half a wavelength te obtain a better
match te the impedance ef the eryetai* The inductance
due te tbe increase ia length at the same time matches
tbe stray capacitance ef tbe crystal. Tbe nature of tbe
substance wherein the dipole is suspended, determines
the optimum length of tbe dloole. la general it can be
said that the optimum length ef a dipole suspended la
a non-conducting substance with relative dielectric
eeastaat 1 is 1 tlaee the optimum length la free epc***
Constructional details and dimensions are glvea ia Fig*5.
Tbe dipole is made of lnsuleted wire. This h.s tbe ad
vantage that tbe dipole can be beat aeaevbst, wherebythe performance will net be reduced seriously. Tbs in
sulation reduces attenuation by objeete te which tbe
dipole is mounted. The eryetai rectifier can be reoleeed
easi ly.
Tbe red met on the persper benslag works tbe positive
receptacle.
whenever eelderiag near the eryetel is weeeeeery, eere
should be token, set to beet the eryetel er even better,
tbe eryetel ebonId be taken eat*

;etal rsctlfiere will be damaged by mishandling er
exposure te strong radio frepaeaey fields. Cere shouldbe taken therefore, te keep the dlpoles away from tbe
trsasaitter sateana when pewer is switched ea. In edditiei
it is recess ended to keep tbe dipole perpendicular te tbe
reds ef tbe transmitting antenna when tbe dlpoles ere net
i a u s e . / 1 3
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Testing cf the audio .amplifier of th* passive element
esever it is necessary ta test tbe audio eaplifier

cf the passive element the test set-up of fig.6 is ra
ceme ended.
Connections to microphone and eryetel rectifier are dis
co anew ted.
The potentiometer across the battery is adjusted te s
voltage across the ewt pat terminals of the audio espllfietof either 0,2f Volts or »,5£ felts* The voltage required
across the potentiometer output will be about 0,6- Velts
respectively 1,2 Velts.A 1000 e/s signal of shout 30 «iere¥olta r.a*s. is
applied te the eierephoae terminals ef tbe asdic amplifies
and the resulting ewtpwt voltage ie aeesured with tbe
sensitive v.t.v.a. Tbe r.w.e. output veltege esa be ex-
oeoted te be between 15 eed 45 mV, respectively between
40 end 12« mV.

Tbe i».vut v Itage is increased until limiting is
clearly visible ©a the oscilloscope. The output voltageshould have a peefc-te-peak value of about 350 mV respect
ively 900 mV.

Tbe gain-frequency characteristic can be tested with
as input eigaal of 30 mi*revolts r*s*s* of adjustable .
frequency. Tbe audio output veltege should not deviatewere then 3 decibels frea the 1000 c/s value £sr
frequencies betweea 500 aad 7000 c/s*

/14
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I f . F I F U J - S T R I M e f B * 1 » X T v a >

The field-strength monitor eeseiets of a 100/WA
miniature seter, e dipole, eryetel detector, R.FVeheke*
sad ssries resistor.
cosatructional detei ie ere given la Fig.5.

The sdniaus power level necessary for proper rasp****
of the passive iesent corresponds with about 20 Mi seter
deflection with the passive element eatesas replaced by
tbe fie Id-strength monitor.
A pewer level corresneeding te sere than full seel*
seter deflect ion might spoil the crystal detectors of
power monitor end passive eleweat antennae.

Altboufh set necessarily, as far as meter sensitiv
ity is cescsraed, the length of ths dipole is made equal
to the length of the passive element antenna te keep
elrcumstesees equal when eositerisg the pewer level.

r prep«r Indication of ©ever level, care should
be taken, not to touch the dlpoles aad to keep tbe
dipole 0&6» as far as possible from tbe body.

7 * * * * * * * * *

' fosaral
Tbe antenna is built up ef four drives eieaents is a

combined bread-side aad ead-flre err ay with a plane sheet
r ef lee tor.
Tbe sat cues and matching sect less are specifically design
ed for est 1 sua gain as far as eeneistsst with tbe avail
able storage space.
The direetles ef the main lebe is perpend is ulsr te the
plane ef the reflector. The es scared gain is 12*5 dR*
The been width between half pewer .peiat* ia the horizontal
and in the vertical plane Is 62 degrees end 37 d9g^»m9
respectively* Tat front te bask ratio is 13 dB. Tbe
centre frequency cf the aatean a is 378,5 *Se/e.
The V.s.s.R. ef the est en a a is less than 1,4 irrespective
of the pair ef elements m*&*

r aaign dotoll*
A cos plate ant ease comprises the following units (

Fig. 7
/15
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S radiatiag alemeets (A sad S).
A radiatiag eleeent suppcrt.
A sheet reflector.

Each radiatiag element comprises twe half wave folded
dip*lee forming as sad-fire array.S*th radiatiag elements (A and B) sre la breadelde eea-
figarfition end Intersesneeted by tbe radiatiag element
euppert.The aatenne is fed through tbe connector is the short
stub is the centre af tbe radiating eleeent support.
The radiating element ia of a sturdy eons trusties to
fajsilitate the connecting cf a radiatiag element te the
rejiiatlng eleeent support.' A closer inspection ef fig.7 will learn how tbe later*
connections between the dlpoles ef the radiatiag elements
sre wed*. Furtherser* it will be clear that the radiatiag
eleeent* A and R a re act Identical as far as the inter
connecting par slier feeding iisee are concerned.f* prevent errors ia assembling tbe anteaaa arrays, tbe
radiating elements are marked with green and yellow dots.Each antenna has to be assembled with dlf f er cat ly ^ war bed
eleaests. Equally marked elements ef different sets ess
be ex* hanged*
Hatshlas

Is seeb radiating element the dlpoles er* satebed te
the standard *Oeaorel-Redie* panel connector t\ and F4,
type 374-?B, with a characteristic impedes** ef 50 ohms.

Matching is perfersed la the following wsyj1. Using folded dlpoles.
2* Stepping wp tbe diameters of the dipole r94**
3* tapering tbe parallel strip transmission Uses running
free tbe connector te tbe folded dlpoles.
4. Oslag tve lumped espeeltesaea C of 5 pf each vbieb are

symmetrically soldered at the input aid* ef the parallel strip traasaissiea lines*
The radiating element euppert le ia feet a satebed coaxial
T-seetloa vbieb shews 50 ohms 1 aped esse at each teraiaal
provided that the renaialag temlsels sre terslasted by
en iapedanee of 50 ohas. Far this purpose the long end
ef the radiating eiaeeat support Is a coaxial lis* ef
70 earns characteristic impedance aad a total length ef
f wavelength. The eoenactors F2, FJ aad ?5 ere «0*aeral-

/ I *
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Sadie* basis connectors type 874*t*
la esse doubt irises es te the proper functioning ef

the an tana a, tbe following peiat* should be considered*
If excessive crackling sounds ere observed la tbe output
ef the receiver when tbe antenna systea is touched, this
say be due te loose or bed contacts ia the antenna systea.These asy arise in tbe screw type sown wet leas ef laser
sad cuter conductors ef the connecting plugs or at tbe
places ef soldered joints. When servicing te eae ef tbeeeaneeters becomes necessary, careful attention should
be paid to tbe instructions eeatained ia tbe • Assembly
las trust ions* for General Radio eeaneeters ee lee laded
ia this msausl.
f.R. This type of interference ess ale* be produced by

eawsea outside tbe systea. Metal porta as tools,
scrsws etc. is tbe field of tbe antenna sad staking
intermittent contact give rice te the same sort ef
trouble.

Aa intelligent interchanging ef tbe enteaaa-elea-eats
will be helpful In locating the source ef eventual
trouble. The field * breadth distribution in fro at of tbe
traasaltting sjatenaa cms be she eked by a simple folded
dipole of approximately 37 ea leagtb, provided vltb a
eaall bulb of e.g. 6 7, f ¥. vbieb should light up evwsly
wbsn this dipole is moved across tbe aperture ef tbe an
tenna err ay.
If proper measuring equipment is available tbe voltage
steading veve ratio (7.R.V.R.) ef tbe antenna can be
aeesured. ahes tbe aateaae systea is si tasted reasonably
free free reflecting sbjeets tbe V.S.w.R. should be less
then 1.5 fer the centre frequency ef tbe antenna (378,5
Me/a}. A blgber standing wave ratio will result ia sea*
reduction in working renge ef the systea. If a 7.S.V.R.
cf 3 or mere Is measured, a loose er bad contact is tbe
meet likely cause.

/17
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'warning
1. All connections involving coaxial connectors should

be tigb*.
2* Care should be taken that the connectors ere kept

clean.
3. f*'hoe replacing one of tbe capacitors 0, capacitors of

tbe ease type and construction should be weed.
Tbe soldering should be carried out in exactly tbe
sane way as is tbe original sod si.

4* ansa soldering at tbe paraHel l iaee inside the pers-
p*x eever ef one of tbe r edict lag clones ts has to be
dose the line spacings should be kept exactly as la
the model i.e. 2 mm at the folded dipole end end 4 as
ia the v ic in i ty of tbe coaxia l Ha*.

5. When soldering at oae of the connecters has to be
dose, ears should be taken not te overheat tbe laser
conductor to prevent softening of the insulating band
(874*70.-* If possible, remove this iasulatiag bead
tempora r i l y.

V I . C O R R E C T I N G C A R I E S

With tbe equipment 5 connecting cables ere snppilsds
2 R.F. coaxial cables
2 aaiss cords
1 extension cord.

ib R.F. coaxial cable is sade of *0«aeral ladle*
coaxial esble type 87412 and Is pr*ri4»4 with tve
Centre! ladle cable connectors type 874-C.

Tbe Oeseral Radio assembly Instructions for tbe
various eons ee tore, used in the equipment, are attached te
this maawal.

The sains cords are mads ef rubber insulated two ears
cable and provided with a Suigla tve pole female plug at
oae end and a aereal European type mains ping at the
other mad.

16-11 -5$



?*» ¥2 Philips v<4* 06/40 - 5894 - 07 2797
7 3 « E F 8 * - 6 2 6 7 - 0 7 2 9 0 1
7 4 • E C O 8 2 - 1 2 * 8 7 - C V 4 9 1
8«« C«.g spl i t-stater tuning capacitor, see text
c4* €c feedback capacitor, see text
C2, C., C,, r , C1t, ct., C. , C ,, G~% capaclter 500 pF* J 9 1 2 1 3 1 5 T 9 2 1 * 3 e e r e n l e S t e t t a e r

i b, imp Cg, C10 capaclter 500 pF mice feed-through, f .C.C.
G„ , „ capac i to r 500 p f a lee feed- th rough, f .C .C. and

capaci tor 6800 pf t Phi l ips, la paral le l .

C14* C20 •***t*slyt ie capacitor 25ywF 12,5 Felts, hl l lps
- « $ e e p e e i t o r 2 2 . 0 0 0 p F, P h i l i p s
C ^ ? e e p e e i t o r 0 , 1 ^ s F, h i l l p a
R«j R2 resiator 47.000 abas, 0,25 W, Vitroha
R . r e s i s t o r 2 2 0 . 0 0 0 o h a s , 1 w. R e s i s t s

R^ res i s to r 820 ohms , v i r s wound , 6 « , Ps ia tea
& 5 r e e l s t o r 4 7 0 0 o h m s , 0 , 5 V, E r i e
R t r e s i s t o r 8 2 0 o h a s , 0 , 5 R * I r i s
I 7 r e s l e t o r 3 9 0 . 0 0 0 o h a s , 1 V, E r i e
R a r e s i s V r 2 , 7 M e g o h m , 1 I , E r i e
R Q r e s i s t o r 8 2 0 . o h a s , 1 w , E r i e
R . g v a r i a b l e r e s i s t o r 1 5 * 0 0 0 o h m s , l e g . , b l d A
R « l r e s i s t o r 2 7 e b a s , 0 , 5 ' « ' , E r i e
R12 res is tor 56.000 ohms, v l re-vound, 6 w, Fo la tes
R-, res is tors 270 ohas and 820 ohas in ser ies, 1 a,' S r i e

Ly I»2 incandescent lasp, 6 Volts 0,05 Amp., Phil ips
P. ew tpw t p lwg , eeax l e l , mod i fied 874 -PB , Oese ra l

Redle
8 0 s i l i c o n e r y e t e l d e t e s t e r , C 3 2 A , 8 . T. R .





C1* C2* C3 • ' • * •
L1' h
R*,Rn • "a • " •s3
* 9
S10' E11
* i a
* i j
* i

SR,

8Ra

By S3
*2

* * * * m

¥V F2
F5
*1

TF-ARSaiTfRR PERs* 8BFPLI

106a iF 450 7 B.C. ¥ .7 . Ph i l ip*
c h o k e s f R 2 2 5 o h a s P h i l i p *
2 7 0 . 0 0 0 o b s s 1 0 2 1 f E r i e
2 x 150.000 ehsft 1QS 1 J Kris In parsl-
2 x 270.000 ebas 19* 1 B Erie • *lmU
meter shunt for 200 mA
15 ebas a . v. 55- 6 a Pa la tes
moving coil meter, ful l scale deflection
8,5 »A, 66 ohas, Rraest Turner
4 rectifiers type I 25© 0 85
l a b r i d g e - c i r c u i t S i e a e n s
4 rectifiers type I 250 9 130
i s b r i d g e - e i r e u l t i l e m o n s
tumbler switches OFPt
vefer switch 3 pmm, 4 eoatests

MaHery
P i lo t l eaps 6 V 0 ,05 A Ph i l i ps
fuse 300 mA
fuse 2A
oover trenefarser pr iaary. 2 x 110 7

50-60 c/a
secondary 2x 430 7

2x 6,3 7*
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r1
T *

V3
CV °a
C3
• * • CT?
« , .°«
V C15
es
' • * «10

• « » c u
C1J

C1S
C1*' cao

e i »

A \

»a
ej
* t
* «
E5* E16
* 7V
* *

*10
Mi
s «

REOEX78R
Philips RF 86 - 6267 - CV 2901
Philips ECC83 * 12 AS 7 - C7 492
Philip* El 84 * 6 S3 5 * 07 2975
capacitor 680 pt ceramic, f •€.€-•
electrolytic eepeeitor IOjwF 12 7, 3.K.F.
electrolyt ic capacitor 25y»F 12,5 7, Phil ips
capacitor 10.000 pf. Phil ips
capacitor 1000 pF, Philips
capacl ter 2200 pF, h i l ips
capacitor 22.000 pf, Phil ips

capaclter 10.000 * 47.000 nf, Phi lips
eapseltor 5 0 pF alee, 1.1.X*
capacitor 1500 pF alea, 1.7. K.
capacitor 22.000 pF, Philips
electro lytic capacitor, 8/uT, 450 7 B.C. *.¥.,' P h i U p a

electrolytic eepeeitor, 8/wF, 450 7 0.0* R.7' P h l l i p e *

capacitor 400 pF, Bee at!
resistor 22 ohas, 1 W, Er ie
resistor 493*090 ohms, 1 «, Erie
resieter 2200 earn* 0,5 w, Erie
res is tor 2,2 Kegeba, 1 V, Er ie
resistor 330.vOO ohms 1 fc, Erie
resistor 100.000 ebas 1 V, Sri*
peteatiemeter 1,0 Kegehms, b&SA
resistor 1200 ohas, 0,5 a* Erie
resistor 8200 ebas, 0,5 a, Eri*
resistsr 12*000 ebas, 1 R, Erie
res inter 27.000 ebss, 1 a, Erie

* i



I * . r e s i s t o r 3 9 . 0 0 0 o h a s , 1 R , r l s
R « a r e s i s t o r 3 . 3 0 0 o b s s , 0 , 5 a * E r i e
E 1 5 r e s i s t o r 1 , 0 H s g e b n s , 1 R , E r i e
I 1? resistor 4.700 ohss, 0,5 ■ «, £r ie
B . g r e s i s t o r 2 7 . 0 0 0 o b s s , 1 « , E r i e
E * - r e s l s t e r 1 0 0 o h a s . 0 , 5 0 , I r i a
R2§ res i s to r 10 *990 ebas , 0 ,5 B»Br ie
R 2 I r e s i s t o r 2 2 0 o h m s , 1 t f , E r i e

U r e s i s t o r 2 . 7 0 0 o h m s , 1 R , E r i e
R a , r e s i s t o r 1 5 a b a s , 1 V , E r i s

, r es l s te r 470*990 was te , 1 V, E r i e
f * i n p u t t r a n s f o r m e r 1 : 2 2 , R h l t r a a
f 9 p e w e r t r a a s f e r w e r, p r i m a r y 2 x 11 0 Vo l t s* 5 0 - 6 0 e / s

seeeedary 220 Vol ts
6*3 Felts

f - o u t p u t t r a n s f o r m e r 3 6 » 1 e n d 3 1 « 1 ' b i l l s *
Ly %£ inductor 1,8 1 es ferrcxeube cere, Phlllpa
b . c h o k e 5 R 4 2 5 o b s s , P h i l i p s
. s e v i a g c o i l t e s t a e t e r , f u l l s c a l e d e fl e s t i e s

o mA, 66 obss, Erseet farser.
P f l apa t p lug , coax ia l 874-PB, Oenera l Rad io
3 G s i l i c o n c r y s t a l d e t e c t o r , 0 8 2 A , R . f . 8 *
1 3 5 l a e b l o u d s p e a k e r . P h i l i p s
Sy Jg te lephone jacks , Bu lg im

selenium bridge rectifier, B 250 0 90,
Sieeeae

pilot lamp 6 Volts, 0,05 A, Philips
F f u s e 3 0 9 w A
5, wa fe r sw i t ch , 2 pes . 2 coa t ac ts , Ma 11 c ry
s 2 * * l t u m b l e r s w i t e b R P R f
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H M a g n e t i c e S s r e p b o s s , F o r t l p b e m e , t y p e
FM 5 d.e. resistance 1090 obss,
iapedanee at 1000 e/s: 2500 ohms.

f *» f ^ * * * * Junc t i on t r ans i s t o r, Ph i l i p s , t ype QC 71
. Inductance, Fert lpbeae, special type4 El 192, d.c. resistance ebout 150 ohae,

inductance about 2 R.
n r e s i s t o r 3 3 0 . 0 0 0 e b a s , 0 , 2 5 R , fi t r o b a ,

R 2 r e s i s t o r 2 2 0 * 0 0 0 e b e s , 0 , 2 5 V , V i t r o h a
3 r e s i s t o r 2 2 , 0 0 9 o b s s , 0 , 2 5 R » V i t r o h a

• 0 2 , 3 - e l e c t r o l y t i c c a p a c i t o r, 2 s i F, 8 7 B . C .* y . t e . M e * , t y p e C I 5 8 h i

0 . e l e c t r o l y t i c c a p a c i t o r , 4 / » F , 4 7 B . C .
R.7., 7.6*9. type OR 58 At.
electro lytic eepeeitor, 6/uF, 1,5 7 I.J M . 7 . , T . O . C . t y p s C 3 5 8 . '
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METAL SHEET REFLECTOR

Q / RADIATING ELEMENT A

P . ^

•RADIATING ELEMENT SUPPORT

RADIATING ELEMENT B
*

i /
i /

C MICA CAP. 5 J#,(DVCATl)

l?,B, PANEL CONNECTOR TYPE 574PB
(GENERAL RADIO)

Pa,f^.f> BASIC CONNECTOR TYPE S7AB(GENfRAL RADIO)

ANTENNA-ARRAY



ASSEMBLY INSTRUCTIONS GENERAL RADIO TYPE 874-B BASIC CONNECTOR

Cut rod and tube to make ends flush, and machine
as illustrated. If connectors are used on both ends of
tube, 1/16 keyways should be oriented 90° apart.

8-32 TAP 1/4 DEEP
#18 DRILL 1/16 DEEP)
90° CSK. 1/64 DEEP

> ^ WALL TUBING
J_"°16

.625.+o

-002,035uu* GROOVE
.0I51-002 DEEP

9_
32

J_
32

Slide on coupling nut (874-62) and install snap ring
(874-81) on tube end. Insert inner conductor (874-61-4)
in insulating bead (874-70) and thread into rod end.

Align keyway in insulating bead (874-70) with key-
way in tube end. Slip outer conductor (874-60-3) over
bead and tube end so that key engages keyway, and thread
up coupling nut (874-62).

874-62 874-81
/

874 - 70

/ 8 7 4 - 6 1 - 4 J
874-60-3
/

^

ASSEMBLY INSTRUCTIONS

GENERAL RADIO TYPE 874-C, -C8, or -C9 CABLE CONNECTOR
Remove cable jacket and insulation to expose braid

and inner conductor to dimensions shown.
Slip on cord guard (874-71 or 874-727) using talc

if necessary, coupling nut (874-62) and cable ferrule
(FEC-3 or -9). Slide outer transition piece (874-63 or
874-63-2) under braid as far as possible. Slip inner
transition piece (874-64) over inner cable conductor until
end touches cable insulation; then solder. Install snap
ring (874-81). Insert inner conductor (874-61-4) in in
sulating bead (874-70) and screw into inner transition

piece (874-64). CAUTION: Insulator will melt if inner
conductor and insulating bead are screwed on before
soldering cable.

8 7 4 - A 2 ,
RG-8/U OR RG-9/U

2
8

&

874-63 FOR 874-A2 CABLE
874-63-2 FOR RG-8/U OR RG-9/U CABLE

874-71
874-727(F0R RG-9/U)

874-62 FEG-3 8 7 4 - 8 1 8 7 4 - 7 0
FEG-9(F0RRG-9/U)i

874-61-4

SOLDER BEFORE SCREWING ON
CONNECTOR AND INSULATOR

NOTE Minimum VSWR at high frequencies is obtained by keeping the cable braid in
contact with the dielectric where the jacket has been removed. This is most easily
accomplished by wrapping the exposed portion of braid tightly with tape between the
end of the cable jacket and the ferrule on the outer transition piece.



ASSEMBLY INSTRUCTIONS GENERAL RADIO
TYPE 874-C, -C8, or -C9 CABLE CONNECTOR (Cont)

Slide outer transition piece (874-63 or 874-63-2)
up to insulating bead (874-70); align keyways, and arrange
braid over small end. Cover with cable ferrule (FEC-3
or -9) and crimp in place. Crimping can be easily ac
complished by holding ferrule against a sturdy surface
and pinching and pushing simultaneously with a pair of
ordinary gas pliers as illustrated.

Slip outer conductor (874-60-3) over bead (874-70)
and outer transition piece so that keys engage keyways.
Thread up coupling nut (874-62), and stretch rubber cord
guard (874-71 or 874-727) over coupling nut (874-62).

ASSEMBLY INSTRUCTIONS
GENERAL RADIO TYPE 874-P, -P8, -P9, -PC, -PC8

or -PC9 PANEL CONNECTOR

Assemble connector to cable same as 874-C, 874-
C8, or 874-C9 but less rubber cord guard. Mount panel
adaptor (874-65 without cap, 874-211 with cap) through
15/16-inch clearance hole in panel, leaving nut (NUH-10)
loose.

Slide connector assembly into panel adaptor until
pierced key engages keyway in connector assembly.
Clamp in place by tightening nut (NUH-10).

ASSEMBLY INSTRUCTIONS
GENERAL RADIO TYPE 874-PB, -PB8, or -PB9 PANEL CONNECTOR

Mount panel adaptor through 15/16-inch (panel in
rear) or 7/8-inch (panel in front) clearance hole as shown
in the diagr-ator-usM»g-4ewMi-4-serew3 provided;

Remove the knurled retaining nut and slide this nut
back over the cable. Then assemble connector to cable
the same as Type 874-C, -C8, or -C9 but less rubber
cord guard.

ANY
PANEL IN REAR THICKNESS

Slide connector assembly into the panel adaptor as
far as it will go. Take care that the Type 874 Connector
is-properly orientedrso that the panel adaptortaoTft^en^
gages the groove on the side of the cable connector.
Tighten up knurled retaining nut (see diagram).

PANEL IN FRONT

CLEARANCE FOR
#4 SCREW

CLEARANCE FOR
#4 SCREW

874-650
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