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I. THE TRANSHITTER

BTERCESWRDRERR
General

The cirouit diagras is given in fige. 7 and 2.
The trensaitter cireult proper consists of a tuned-platee
tuned-grid oseillator exeiting another tube as an swplie
fier which in turn sxoites the antenms at a pover level
of at least 30 Watts saxizmus.

¥echanieal vibrations of tube slements, tuned eiree~
uits and the cover give rise to g certsian asount of
siorophony which iz intolerasble for this spesific apolie-
stion. Therefore an asti-microphony-cireuit has been in-
cluded vhich resoves any suplitude mcdulstion {(aiecropheny,
hus} to a substantial degrae from the cerrier. This eires
uit can be regarded 28 g r.fo-a.fs negative feoedback ays~
tenm,

The pover supply delivers sll voltages nesdsd for the
transaitter and asssoeieted clircuits. |
4 nusber of switching and sonitoring feellitlies are

included.

Deseription of cireuits
The eseillator of the traassitier is of the tuaed-
plate~tuned-grid variety. The doublestetrode oseillstor
tube V49 has built-in nentralising capacitors which measns
that sxtsrnsl feedbask capasilors € and Oy betwesn
ancde end grid of each tetrode have te be provided. These
capscitors consist of twe pleces of metal strip, soldered
to the grid connections on the ceranie sovcket, sad run-
aing pa rallel to the saodes inside the tube.
. The oseillstor grid cireuit is essentislly am electrical
half wave line, opea et both sads. The neutral electrical
midpoint is gquite close %o the grid connection on the
soeket. The isternsl lesds to the grids and the cspacit-
snce of these grids to the surroundiag electrodes fora
an elecirical gusrterwave line on one side of the neutral
point. Externsl metal stripe and a splitstator capacitor
€1 fora the slectricsl guarterwvave line on the other side
of the msutral point. The tuning of this whole cirenit
is accomplished by varying the walue of the cospression=
type teflon~-insulated aplit-stator capacitor 4.
The oseillator tube ¥1 is self-blased by ite grid =
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curreat which duriag oseillstion flows through the
47.G00 ohne resistors Eq sad Rz bebtween esch grid and
the common cathode.

The asnode sireult of the oseillistor tube Vi is zZaslvene
ically end electiriecally comson to the grid cireult of the
ssplifier tube Vz. In this way only ocune tuned cireult was
nssessary as a eoupling element and the diffisuliy of
soupling cepacitors vas elinminsted. The amplifier grid
eireuit iIs tapped down on Lthe oscillstor snode cireuit.
&5 the generated freguemey is governed largely by the
oscillator anode clireult the coupling with the asplifier
grids is chosen sueh that the loading by the emplifier
grids is not too heavy snd thet g possible resonsace of
the amplifier grid circuit iz not in the wvicinity of the
sseillater freguenscy.

The biass of the anplifier is supplied by = voltage
drop over a resistor R4 through which the snode surrent
ef the oseillastor is flovwing. This anode curreat is
fairly constant ia velue dus to the stsbllising effect
of a high series resistor £3 in the oseillator sereean
grid supply lead, even ian s non-oscillating sondition.

The ansode cireult of the azplifier agaln consists of
an alesiriesal half-wave line, at one end tersinsted ia o
#plit-atator teflon-inzunlated varisble tuning capscitor
€11 of the compression-iype.

- HaTs is supplied by 2 pair of r.f. chokes connected
;: or nearly =t the slsetriesl neutrasl polats slong the

B.fe power is taken sut by & conpling leop to the
r.f. output plug 7t. & 50 ohaes load will provide an
optimum matoh. ; —

Hefs pover sutput is contrelled by the sereen grid
voltage of the aesplifier, whiech woltage is controlled by
the anti-mierophony eireuit.

The sati-nicrophony-cireuit begine with a sicke-up
probe, coupled to the transwitter output cirenit, which
feeds a silicon orystal rectifier. The rectifled output
contaias all asplitude-modulsted components of the care
rier. This s.s. inforustion is suplified in two successe
ive stages and injected on the serees grid voltage of
the r.f. seplifier V2 im such a polarity that the initisl
azpliitude modulastion is sounteracted asnd thus deeressed
by about 25 to 35 desibis. The output tube V4 of the
anti-aierophony-cirenit is connscted as 2 d.e. snd s.c.
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shunt scross the screen grid of the r.f. suplifier ¥V,
the positive operating veltege baing derived from s resish
or R12 between sereen-grid sad * 500 Volts line.

The average operatinag current of the asti-sierophvay
output tube V; iz verisble by means of a variable cathode
resistor E10. Varying thies resistor (narked “output® on
the frout panel! chenges the sersem grid valtage of the
Fofs auplifier V2 and thus the r.f. oulput of the transe
sitter.

Ia the vicinity of both oseillstor and smplifier
anode cireuits a small incendescent lawp iz sounted,
which Ly sezas of s piek-up probe receives suflicient
r.f. snergy to 1ight up whea norual r.{. energy levels
are present is the cireuits szentioned. The teaperature
rise of the filsnment» csuses thelir d.¢c. resistance to in-
erease. In test switeh positions 1 and 3 these filssents
ares commested as d.¢. shunte across the test meler Jy
through whiek s d.e. swrent is flowing due to the pre~
sence of resistors Ry, E4p snd R4q connected between one
seter terainasl and the + 500 Volts line. The deflection
of the test meter is therecfore dependent on the d.c.
resistange of the filesment, which ian tura depends on the
rof. enorgy being dissipated in the filament snd gives
an indicastion of the r.f. voltege st the r.f. tuniag
eireuits being monitored. Adjustiag these cireuits to
saxisun seter deflection means therefore tuaing these
eirouits %o ssxisus r.f. voltage.

The power supply delivers twe separate 6.3 Veolte
veltages for the filanents of the osciilator and for the
filaments of the asplifier, sati-aierophony-cireuit snd
pilot lemps., The filsment supply for the oselillator is
at 8 =500 "olts level, the {ilament supply for the asmpil-
fier is at grousd lsvel.

The #.7. 18 agais 2plit ap in 2 negative sand a ponie
tive 500 Velts supply, esch being obtained from 3 sepaste
winding on the power transformer V¢, a full vave bridge
rectifisr and s ssoothing cirouit, conslstiag of 3 " =fil-
tor with one ohoke and twe capscitors. Esch cspasitor is
sade up of two series somneoted electrolytic condeasers
to meot the sale working voltage regquireasents of these
eondensers. Zhunt resicters acress these ceapacitors pre-
serve the right voliage divieion seross them.

£ E.T,eviteh 59 and fuses P{ snd ¥2 s re inseried ia
the transforser~to-ractifier leads. 24



Indiestion of the H.7.%on™ position is obtained by
s red pilot lemp P4, whieh is fed fros the sscond
6+3 Volts veltage via a resistor BRq3, whieh pilot lanp
is short-sireuited in the ®off* positiesn of the H.T.
suiteh. This way of switching ®en® and %off" the pilet
lsap vas nesessary besause of s shortage of switehiag
eontacts on the #.7. switsh 51. :
~ The asplifisr snode surrest is isdiecated by the test
seter ¥4 when the test switeh 53 is in position 2, in
vhich esse the seter is somnected soross 3 shmmt resistor
E42 ia series with the negadtive load of the 500 Volls
rectifier 5R3. In feoet the szeter indicates the sum of
 smode curreat of the r.f. suplifier, sereen grid cwrrent
of the r.f. suplitier, snode eurreat of the sati-mieroe
shony sirenit snd the current drava by the pover-monitor
sireuits. The full-soale value of the meter ia 200 mi.
Indicetion of the *fil.on® positieon iz obialned by
divect conneotion of = greon pilot laump P2 soress the
second 6.3 Volts supply. ;
The switeh 8, sarked *£L1%" makes or breaks the Sone
nestion botween primsry of the pover iransforser and nasins,
& fuse F3 is ineorporated. 2
© The prisary of the transforser is sade up of twe
egusl viadiangs for 110 Veltas each, whish can be switched
in parallel or ia series for operation from s 110 Volts
or & 220 Toits power llue. The switehing is done iy =
2lightly recessed tusbler switeh 53 whieh is located st
: baek of the eablaet near the pover lime luput con~
Supply wires on the traunssitter chassis are decounlsd
for radio freguencies with capacitors and r.f. chokes.
The r«f. chokes are made up ¢f about 7 inches of enasel~
led wire, the gauge depending on the cwreat o be passed
snd/or the size whick ¢es be accomsodated.

Sgpeunliariti af the

e e W5 S

fow unusuel elirenit deteils, whieh in itselfl will
sot present asy major diffienity, will be made clesr %o
fecilitate any smasintensnce or servising of the egquipnent,
The gelveniesl eoupling between oselllator assd empli-
fier hass the ecuseguence of rather unexpected d.¢. v it
sges on a susbor of points. The vathode end grid eireuit
of the oseillstor have & potential of sboul «550 Yolte
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with respect %o chassis snd proper sare should S5e taken
to svoid seelidental toueching of these paris.

The oselillator grid eireuit tunisg should not be ade
justed exaetly for sexiaum test seter deflection on test
position 1. £ more stable sdjustment is resthed vhen the
oseiiletor grid eircult iz tened sliightly lover in fre=-
guency than the snode eireult.

Therefore it is sdvised 1n the operating maz te
$une for msxisus meter reading and then to tura the
tuning rod Tor about cae eighth of a turm sloekwise. Due
to some feedbasck from asplifier asnvde eireull t6 anpli-
fier grid sireuit it is zdvised also %o desrease the
supliifier output during thiz sdjustasnt to the sinisus
veiue., This feedback nay vary sosewbat for 4if Tereat
tubes Because of the inkerent sssysuetry of these tubes,
but will set be serives encugh to esuse ilastablliity. This
feedbask slso makes it desireble to adjust the fregueney
of the asplifier anode eireult under s condition of dee
ereased though notl miaimum cuiput from the aspliller,

The nitisste fregueney gensrated by the transnitter
after preper sdjustsent is governmed by the taning clre
euit between ocselllister snd amplifier. This ecircult has
no tuning fecilities Hut the fregueney can be ¢changed
by changing the insertion depth of the oselillstor snode
pine in the snede elipe,

The pover monitors sre non-linear ia such s way thet
sspeeially iz the upper half of the test meter seale
gradusl lisiting oeccurs whieh cnuses s decrosse of 4if-
ferentisl sensitivity. O the lover half of the meter
scale the response time of the fllsments is longer. For
toning a compromise is found st sbout two thirds of fall
seale deflection. The r.f. pover absorbed by the file-
msents uader norsal eonditiocns eon be sdjusted %o this
point by bending the plek-up probes of the powver monitor
closer to or farther svway from the tuned elrenit.

. The perforated cover 1o indispensable Tor norssl ope-
ration of the transzitier. Opersting the transsitter
without ihis cover commot do any hara, but seriow
- radistion will ceceur and Peedbaek will be serious due %o
the assysmetry in the surrcundings of the tuned eireuits
{taking off the perforated sover lsaves the front panel
in position). As s resull taning iv chenged and even
after retuning output is lov and sdjustzent unstable.
This way of operation is saly recomzended Dr soms l7-



vicianz situations.

For servicing the r.f. part of the transaitter the
perforated cover can be tsken off by lovsening a number
of serews on the froal pa nel and 2t the sides of the
cover, and a nusber of sheet metal serews at the back of
the cover. Vhan the sover 1s sounted agesin, be sure that
these serews are fixed %ightly to easure good slestrical
soatact, othervise sicrophony and/or nolse may result.
Hote that ssonget the sheet umetsl serevs st the back of
the cover tws shorter serews are used for holes just »
opposite the tube sooket brackets.

To resch the interier of the power supply, the silvere
plated r.f. chasaie hes to be taken out after removsl of
the perforated cover. A nusber of serews have to be loos~
ened 20 well as lhe wvarisble resistor Ryp marked “output®
on the fromt panel. The silver-plated chaseis can then
be takea out earefully for about 5 inches, linited by the
length of the connecting wires,

Farther steps to disasseably cen be taken by takisg
out a number of Tlathesded aetal serews fizing the bottonm
panel. Bemoval of this bottom panel gives acecess to the
electralytic capacitors, the seleaius rectifiers, the
switches, the teat meler and the major part of the wir
The power transforser can only be isken out after remov
of the froat panel.

For exchangliag the sseillstor tube Ve the aum.:“
procedure is resommended. After taking off the perfors
cover the serevs fixing the zounting bracket of the
oseillator socket are loosened for about 2 turas. The
oselillator ancde oliips are loosened by turaning the Enurled
nuts counterclockwise, being sareful not to sxert tee
such stress on the oseillistor tube snode sesis. After this
the oselllator tube, bracket and grid tuming eireuit van
be withdrawn 20 = whole sntil the asnode pins are well
elear froam the snode olips. The sscilletor Sube sen be
taken out of its socket and be replaced by = new one.
After this the reverse procedure should be followed. A
sleariag of about one sizteenth of sn ineh should be kept
between the glase envelope and the end of the anode slips,

/M
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The perforated cover is replsced and fsatened and the
transuitter is tuaned ss preseribed. If possible the fro-
guensy should be checked with a freguency zmeter sad if
netassary bs sdjusted to the mominsl wvalue by ehanging
the iasertion depth of the snode pias of tie csellliator
tube in the anode e¢iips. Always fastean these elips well.
Tor ssxchsaging the asplifier tubes ¥z the procedure is
as follows.
The perforated cover is taken off and the knurled suls
of the asode elips of the aspiifier are loosened. The
tuning ast of the split-stator capscitor is turned
counterclockvise for about 5 turas and the two serews in
the sides of the teflon bedy of the 2plit-stater sapasit.
or 041 ars tsken oub. : 3 ;
: The front sorew can oanly be reached through a hele ia
the froat panel ={ter taking ocul the tutton type cad.
The anode limes esn then be withdrswn from the fube and
the tube be replaced by s new one after whieh the reverse
srodedurs is followed for ssseably. Care should be taken
not to damage the v.f,. chokes soldered to the ecenier of
the asnode lines. Hetuning s# preseribed fu the operating
nanual i necessary.

431 voltages ond currents have been seasured with sa
AVC sultirsangemeter, 20,000 ohas per volt, but ne serisuws
diserepencies are expocted with say cther similar instra-

sent
Oseillator csthode voltage «550 Volts
Oseillator sereea grid voltage -425 Yolts
Oseillster ancde veliage - 45 Valts
- Useillstor snode currest 5% si
Amplifier bias - 45 Volts
Ampiifier sereen grid wvoltage +60 to +300 Velte
impliifier ancde voltage ~ #550 to +450 Veolts
Totel asplifier anode surrent 40 %0 130 =k
. Ainode voltage of EF 86 (enti :g ay eirouit)+150 Yolts

inode voltage of 30082 ( ® . « 60 to + 200 Volts
Some wvoliages s _re dependent on the "sutput® control sebe

/8
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Seneral

: The reseliver sonsists of & r.f. silicen eryotal dee
tector followved by an a.f. saplifier with an output
stage abel o deliver an sudio power of 2 ¥Watls to a
builit-in speaker or o an exteranzl load vie tuwo jacks.
The bendwldth of the saplifier is limsited by high-pass
end lowepass filters to deeresase hum and nolice level.
Corrections in the gain-frequency characteristie have
been included to nmake up for the deficiencies of the
aisrephone in the passive slenent.

. A power supply iz built-in, a2 wvell 25 2 meter for
sonitoring the r.f. level. _

B35S T

s

The eircuit disgren is given in Fige3.
From the r.f. cosxial input commester P¢ an ssymmeirical
strip-line runs to the silicon orystal detesctor 5C
{Type C324. :
4 choke E¥C is connected across the imput to short-eirould
interfering signals of lower frequensy asad hus.
The restified cutput of the crystal detector is filtered
and takem to the prissry of the auplifier imput trans-
former T4. The aundio content of the reetified output i
stepped up by this transformer by a fsctor of 22 %o the
grid of the first amplifying tube V4. The duc. content
of the reetified output from the erystsl is sonitored by
& meter Hy with full seale deflection of 2 ni, eonnected
between the lower side of the imput tramsforaner Tq '
primery and ground. _

The sudlic freoguency mnode voltage from Vi iz fed, vie
& volune contrel to the grid of V23 viose saocde feeds
the bandwidth-liniting flilter. This filiter consists of
a2 T= bigh pass filter with = eut-off fregquensy of
400 e/8, a resistive matohing pad Ryy, B2, and a -iype
low~pass filter with 2 ecut-off frequescy of either 4 kuo/s
or 7 ks/s, depending on the position of the bandwidth
switoh 5% on the front panel (®low" or *high®!l.

The output of this low-pass filter is terainsted in a
saitable terninsting resistor R1J and fed te V23, vhich
is a pre-asplifier for the power output tube V3. in oute

/9
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put transformer T3 with a step~down ratic of 36 mateohes
a2 load of 5 ohus, The output is connocted to s S-ineh

londspesker and two telephone~jacke Jy and Jz, one of
which will silence the speaker vhea a plug iz laserted.

- About 25 decibvels of negstive foedback is applied :
from the output to the cathede of V5. This feedbask de-
- gresses the interasl output inpedance of the saplifier o

the extent tha i the output woltage does not-cheuge more
then a few perceat if the loudspeaker is sonneoted or
disconnected,
To soupensate for deficlencies im the frequeney
- gharseteristics of the anicrvphone used in the passive
elesent, bass beost is incorporated at three places in
the ﬂﬂiﬁﬂ-
- First, the secondery of the fnput iransforser T¢ ia
gm by a series-connected resistor Ry snd capacitor
‘21
In the second place, the snode of Vy is shanted by a
series-connegted resistor By and capscitor (g.

“Im the third plsee, the feedback path meross the oule
put stage is made fregquency-dependent by the invlusion
of resistor Eqg and cepacitor ﬁ;g.

'~ These oireuits give a gradusliy sloping geln-frequency
cherscteristie, the difference in gain between 400 o/s
and 7000 o/# being sbout 20 db.

The condenser Ug scrosg the cathode resister Ry of
Y24 compensstes for high-fregueney losses in the input
transforser Tq.

The power supply consists of a siangle pover transfora-
er T2, = seleniuvs bridge rectifier SR snd & ssoothing
filter L3, B3z, C18, C19 sad C30.

A red pilot lesp "L is commnecied scross the £.3 Volts
winding of the power tramsformer T2. The prisary of this
transforser is made up of two equsl windiangs for 110 Yolits
sash, whkich can be switsched im parallel or in series for
operation from & 110 Volts or a 220 Volts powver lime. The
switehing iz done by & slightly recesazed tumbler switeh
S whieh is locsted at the back of the tabianet near the
powsr line input connsetion. :

For switehing-on and protection a tusbler switsh 33
snd a fuse ¥ are inserted betweenm the transfovmer prinary
and the msins ianput. These components are mounted on the
froat panel.

/10
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Ssrvisiag

The wiring and components can be resshed when the
botton 114 is rexoved by tekiang ont 6 flat-headed shoed
setal screwvs. :

The orystal can be exchanged by twraing the cap of
the eorystal holder counterclockwise. The crystal holder
:ﬁm«am front panel direotly sbove the tead
xeter.

feltages ~

A1l woltages have been messwred with an AV0 sultirang
meter, 20,000 ohas per wolt, but no serious diserepencies
sre sxpested with any other similer iastrusent.

¥4 ancde woltage * 85 Yolts
screen grid voliage + 58 Yelts
eathode voltage : * 1,1 Volts
Y23 saode wltage % 225 Volta
eathode voltsge : + 1,1 Yolts
Y25 anode voltage + 190 Volts
eathode wvoltege + 1,0 Yolte
¥3 anode woltage ’ ~ * 220 Yelta
©  sereen grid wllage * 245 Volts
sathode woltage + 8,5 Volts
raative © . _
SRE 06/40 - 58294 - &Y 2797
EF 86 - 6267 - eV 2901
ECC 82 - 2 07 - €Y 4N
ECC 83 - 12 & 7 - Y 4%
EL 24 o 6835 - oY 2975
€8 2 4 -

/1
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III. THE PASSIVE ELEHMERT
Seaersl

The passive elenent contains s dipole satenna, a
silicona srystial detector, a three-stage transisitorised
aundio smplifier sad o slerophone.

The rof. Iield set up by the transaitier sctivates
the dipsle and detector, the resuliing rectifisd voltage
being uesd to supply the d.e. power needed for operstion
of the sudic amplifier.

The alerophone voltage is amplified in the sudie
amplifier asnd the last transistor is connscted as a
direcet load asovoss the rectifiar output, the wvalue of
which losd is modulated by the ssplified miercphome sig-
rals. The load variastions on the erystal detecter cause
the ref. lnpedgnce offered to the dipole to change sccorde
iagly. This neans that the smount of absorbed or reflested
power by the dipole is modulated slso. :

Sireulit de stion of the sudie say

The sudio seplifier hes been molded im opsgue spoxy
resin. Connections asre made by means of eolour~marked
siniaturisgsed receplacles, :

The sircult disgraz is given ia fig.4d. All transistors
sre operstiang in the grounded-enitier way, the soupling
izpedanges for trassistors T4 and T3 belug induciances
Ll sad Lz. The load impedance as seen by the subaut tran-
sistor T3 is the interaasl iampedence of the rectifier d.eo.
output euit., This rectifier output cireuit at the
ssae tize delivers the d.¢. supply pover necessary for
sperstiion of the transistors. The amplified usierophone
voltage however iz at the same time superimposed on this
de€. voltage a2nd hes to be resoved before the supply wolt-
sge can be used Tor feeding the traansistors Tq and Tz.
This filtering is done with inductance Ly and capacitor €}
Puring devolopaent however z strong tendenecy to low-fre-
gusney oseillation becasne evident due %o the decreasing
efTicieney of the filter eclrenit for lower freguencies,
The feedba ek loop was locsted arcund trassistors T, eand
'ia The most efficient and compset solution was found in

insertion of iaductasnce L3 asnd capacitor Og vhieh
decouples the transistor T2 from the grouand dgu /u
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The power reguirecents for the sudio saplifier had %o
be a8 low as possible sad therefore no temperature come
pensation or frequency charassteristic corrections have
been imeluded. 23 s result the charscteristics sre to
s certalin sscunt geverned Ly eircumstances, but normsl
rangee of temperature and component tolerances will give
no rise %o any trouble.

Deseri gt;p; bl og the I.7s m

The %.7. part consists of g dipole and s erystal
rectifier. The rectified current iz fed %o two niniagture
ized receptascies via %.¥. chokes.

: The erystal reetifier is & cartridge type erystal
€824 (British Thomson Houston!.Uther types of E.F.erystal
rectifiors sueh ss the 1522 can be used ss well whersbhy
attenticon should be paid to the polarity. The dipole is
nade loager than halfl a waveleagth to obtain s better
mateh S0 the impedance of the erystal. The inductance
due %o the increase in leagth at the z2ase tize matohes
the stray capacitance of the orysiasl. The nature of the
substanes wherein the dipole is suspended, deteraines
the optisus lengith af the dipele. In general it can be
#2a2id that the optisum leagth of = dipole suspended in

& non-eondueting substance with relative dielestriec
econstant ¥ 1._\__;? times the optimus lemngth in free space.
Constructional detalls and dimensions sre given in FPig.S5.
The dipole is nade of insulated wire. This h.e the ad-
vantage that the dipole ecam be bent somewhat, vhereby
the performence will snot be reduced seriowly. The ine
sulstion reduces sttomustion by objects to which the
diwie is mounted, The erystsl resotifier can be reploced
sasily.

The rod dot on the perspex housing marks the positive
receptacle.

“henever soldering nesr the crystal is aecessary, csre
should be taken, not to heat the eryetal or even better,
the erystal should be taken omt.

Crystal rectifiers will be damaged by mishendling or
sxposure to stromg radio fregueney flelds. Care should
be taken therefore, to keep the dipoles away from the
iraassitier sntenna whea pover is switched on. In sdditios
it is recoumended to keep the dipole perpendicular to the
rode of the trasemitting sntenna when the dipoles sre m

in use, -
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‘of the passive aslsuent the lest set-up of fig.6 is ro=

Comnections %o alerophone and erystal reetifier are dise
conneated. :

The potentiometor scross the battery is sdjusted 1o a
valtage seross the output teraimsls of the smdio asplifies
of gither 0,25 Yolts or 0,50 Veolts. The woltage required
serons the potentiometer output will be sbout 0,6 Volts
respectively 1,2 Velts.

& 1000 efs signal of sbout 30 aforoVolis r.s.8. is
spplied to the micreophone tersinals of the awdie ampiifie
and the resulting output wiltage is sessured with the
sensitive vet.ven. The vreu.s. ontyut veltage san be ex-
pected 4o be betwesn 15 and 45 a¥, respectively belwesn
40 pné 120 a¥. : '_

The insut voltege is incressed until lisiting is
cleariy visible on the sscillescope. The output wltage
should have s peak-to-peak value of about 350 aV respecie
ively 00 av¥.

-~ The gain-frequency sharasieristic can be tested with
as inpet elgasl of 30 sicrololie r.n.8. of sdjustadle
frequeney. ic output voltage should not deviate
sore thas 3 de®ibeis froz the 1000 ¢/s value for
frequencies between 500 and 7000 o/s.

/14
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. PIELD.STRENGTH HONITOR
TEEREISTITERESRTRSETER

The fisld-stirength soniteor comnsista of s 129
miniature seter, a dipole, erystal detector, R.¥ m
and series resistor.

Constiructionsgl detalils are given ia Fig.5.

The minisus power level necessary for preper response
of the paseive lement corresponds withk sbout 28 seter
deflection with the pessive clesent cntenns repleced ﬁ’
the flield-strength monitor.

i power level corresponding to sore than full zcale
zeter deflection might spoil the erystal detectors of
power monitor end pamsive element anteanas.

Although sot mecessarily, as far aze meter sensitive
ity is gconceraed, the leagth of the dipole i3 sade equal
to the length of the passive elenent antesna to keep
¢ircunstances egusl vhen amonitering the power ievel.

For proper iandication of power level, gare should
be tsken, not to touch the dipoles and to keep the
dipole ends s2 far =8 possible from the body.

Yo ARTENHAS

TEmEmmmae

General

The snteane is built up of four driven elenonts in a
cosbined rosdeside snd snd-fire array with 2 slazne shoet
refisctor.
The satenne and ntehtag sections ere spseifically design
ed for optimunm gain se fer as consistent with the availe
able storege spase.
The dirsetion of the main lobe is perpendisuler to the
glane of the reflector. The seasured gain is 12.5 43,
The bess width between bhelf power pointe in the Lorisontsl
and in the vertical plane s 62 degrees and 37 degrees
respectively., The froat to back ratio iz 13 43, The
centre fresueney of the antemns is 372,55 ¥e/s.
The V.5.8.8., of the sntenna is less thsz 1,4 ttrum"
of the pair of slesents used.

m& dotails
A gosplete antenns comprises the following units (see
FigeT7is o



% radisting elenents (i and B).
i radiating slement support.
i sheet reflector.

Each redisting elesent comprises two haslf wave folded
dipoles forming an end~fire array.
Both radisting elenents (i and B) are in broadside con=-
figuration and intercomnected by the radiating slenent

support.

The snteans ia fed through the connestor in the short
stub in the centre of the radisting clement suppord.

The radiating eienent is of a sturdy construetion %o
fa_silitate the conncoling of a redisting elezent to the
ras aﬁiag slesent suppori,

i eloser imspestion of £ig.7 will leara bow the inter:
connections betweesn the dipoles of the radiesling elesents
are nade. Turthersors it will be elesr thetl the radiatiag
elosents A and B a re net identicsl as far as the intere
connesting psrallel feediag lines sre concerned.

To prevent errors in sssesubling the sntenna arrays, the
radistiag elenents sre ssrked with green at Ja!a iatc.
Zach satenna has to he assenbled with diffe 3 e
elenents, Eguslly merked elesents of &1

be exchanged.

Hatehing
In sach radiating elesent the dipoles are satehed te
the standard "General-Eadio® panel connector ?} and Fg,
type 57478, with s cherscteristic impedance of 50 ohams.
Hatohing is perforsed in the following way:

1. Usiag folded dipoles.

2 Stepping up the dianeters of the dipole rods.

3. Tapering the psrailel sirip trasssaission lises rusning

fron the connector to the folded & poles.

4« TUsing two lusped cpacitasnces € of § pf each vmh are
sysaetrically soldered st the ilaput side of the parel-
iel strip transaission lines.

The radiating eclement suprort is is fact & natehed coaxise

T-section whieh shows 50 chus ismpedamve at sach terainal

provided that the remsiasing terninels sre tersinsted by

sn impedence of 50 ohms. For this purpose the long end
of the radiating elesent support is & cosxial line of

70 ohus charscteoristic ispedance and a total length of

4 vavelength. The comnectors P2, P3 ané PS5 are *General-

/16
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Eadio” baslc connsetors iype @74i-I,

In case doubt srices as to the pr:{‘n fanetioniag of
the satemna, the followiag polats sho be considerad.
If excessive ersekling scunde sre observed in the output
of the recaiver when the antenns systesm is touched, this
say be due to loose or bed conmtsels in the sntenna systes,
These may arise in the serew type comecticns of ianer
end outer conductors of the comnecting pluge or st the
plaves of soldered joints. When servising to one of the
connectors besomes necessary, casreful sttention should
be paid to the iastructions evatained in the "issesbly
instructions® for General Hadio somnectors as iscluded
ia this sanual. 3

H.B. This Sype of isterference cen slso be produced by
¢suses outside the asystem. Hetal parts as tecls,
serews olte. inm the field of the satenaa and saking
m‘rﬁtﬁm sontact give rise to the sese sort of
trouble. :

in intelligent interchsagiag of the antemns-elemonts
will bes helpful in locating the source of eventual
trouble. The fleld atren,th distribution in front of the
transsitting & atenns can be checked by a sisple folded
dipole of apprexisately 37 ean length, provided with s
emall Bulb of @.ge. 6 ¥, & ¥, whieh should 1ight up evealy
when this dipole is moved across the gperture of the an-
tenna array.

If proper measuring eoqguipsent iz availsble the volisge
standing vave ratio (V.3.¥.%.) of the antennas can be
zessured. ¥hea the anteuns system is situsted reasonadbly
free from reflecting abjects the V.5.W.R. should be less
than 1.5 for the centre frequesey of the antemns {378,5
¥e/s}. A higher stsnding wave ratio will result in some
reduetion ia workiang reage of the asystenm. If a ¥.3.%W.H.
of 3 oy more is measured, = loose or bad contact is the
zost likely ceuse.

/17
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Harning

1. i1l u‘::uus» involving cosxial connectors should
be tight, ;

2, Care should be taken that the comnectors are kept
¢lean.

3. Whean replaciag one of the capscitors €, capacitors of
the same type and construction should be used.

The poldering should be sarrisd out in exsetly the
same way =28 ia the originsasl sodel.

4e Whem soldering at the paraliel limes inside the pers-
pex cover of one of the radlating elensnts has %o be
done the line spesings should be kept sxaetly as ia
the model i.e. 2 as at the folded dipole end and 4 =a
ia the vieinity of the coaxial iine.

5. ¥hen soldering at one of the comneciors has to be
done, care should be taken not to everheat the imner
conductor o prevent softeaning of the iasulabting beed
{874.70). If poseible, remove this imsulating bead
teuporasrily. ;

¥i. CONNECTING CaABLES
LTVTTETIVTBTTWERR

¥ith the eguipment § comnecting cables are sunsplied:

£ R.Fe coaxisl cables
< mains sords
1 exteasion cord.

Yach 2.7, coaxial csble is made of ®"General Radio®
soaxial sable type 87452 and is provided with twe
General Rasdis csble connectors iype 874-C.

The Gesaral Zadic sssondly ianatructions for the
various comestors,used in the equipment, are attached to
thip sanual. _

The zains cords are musde of rubbsr iasulated two core
cable and provided with g Bulgin two pole female plug st
a:: end ‘;fe a sorssl Zuropean type maine plug st the
other e :

16-11-56
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Vs vz Philips GQUE 06/40 -~ 35894 - C¥ 2797

'l’ = EF 86 - G267 - OV 29091

v‘ * ECC s2 - 12207 - CF 491

Cqn c“ split~etator tuning capselitor, see text
¢ 4 e, feedback capacitor, see text

Coe B Cos € ¢ ¢ Cear © €,4 Capacitor 500 p¥F
i e S ol e e eceranic Stetiner

GG’ c.,, es, c,w capacitor 500 pF mice feed-through,T.C.C.

c‘.m eapscitor 500 pF mice feed-through, T.C.0. mmd
' espacitor €800 P, Philips, in parallel.

€447 Czo ®lectrolytic capscitor 25 AF 12,5 Velts, Philips

%46 capacitor 22,000 p¥, Philips

cﬁ espacitor 9,1,:!', “hilips

x,. xa resistor 47.000 chame, 0,25 ¥, Vitrohm

!_3 resistor 220.000 chas, 1 W, Resista

E 4 resistor 820 ohms, wire wound, 6 ¥, Palnton

ts resistor 4700 chms, 0,5 ¥, Erie

;6 resistor 820 ohms, 0,5 W, Erie

B, resistor 390.000 ohms, 1 ¥, Erile

P resister 2,7 Negobm, 1 §, Brie

R, resistor 820.000 chus, 1 ¥, Brie

8‘0 variable resistor 15,000 chms, log., LES:

R“ resistor Z7 ohas, 0,5 W, Erie

’12 resistor 56.000 chas, wire-wound, 6 ¥, Psinton

Bqg resistors 270 chas and 820 ohas in series, 1 W,
Erie

L‘. Lz i incandescent lemp, & Volts 0,05 Amp., "hilips
Py output plug, coaxisl, sodified 274-7B, :md

8¢ silicon erystal detestor, €3 2 A, B.7.H.
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0‘, 62, Bs oosgs 199#’ m ¥ 50@0 ¥V mu’

bys Ly chokes 8 H 225 ohas Philips
Byally o R’ eaaly 270.000 ohms 108 1 ¥ Erie
:9 2 x 150,000 ohme 108 1 §@ Erie in pwl::s-
l‘g. R“ 2 x 270.000 ohus 1903 1 § ZBrie * -
lu G setor ahuant for 200 mi
11, 15 ohms W.%. 5% 6 ¥ Paliaten
My - soving coil meter, full seale deflection
8,5 wi, 66 ochme, Ernest Turner
Shy & rectifiers type £ 250 C 35
in bridge~cireuit
sna 4 rectifiere type R 350 € 130
in bridge-cirecult Siemens
840 84 tusbler switehes DPDT
82 wvafer switeh 3 pes. 4 contacts
P’. ?2 pilot lamps 6 V 0,05 & Phiiipe
!‘, ?3 fuase 390 =i
r, fuse 24
T, pover itraansforaer ?M>f x 110V

secondary Zx 430 V
2x 6,3 7.
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Philips BF 86 - 6267 = CV 2901%

Philips BCC83 - 12 8X 7 » CV 492
Philips BL 8L ~ 6 B3 5 = OV 2975
capacitor 6830 pT ceramie, T.U.C.

~eleetrolytic ecagpasiter 10 /n!' 12 ¥, 3.K7

slectrolytic capacitor 25 /u!' 12,5 ¥, Philips
sspacitor 10.000 o¥F, Philips '
eapacitor 1000 p¥F, Philipe

sapacitor 2200 pP, "hilips

capscitor 22.000 of, Philips

capacitor 10,000 + 47.000 pF, Philips

sapscitor 500 pF mice, L.E.M.

capasitor 1500 pF nieca, L.F.H,

cgpacitor 22,000 pF, Philipe

electrolytic capaciter, ‘/‘?' 450 V D.Cu WaVa,
| Philips.

elestrolytic capscitor, 8 /n!. 450 ¥ D.C, .V,

Philipse
sapacitor 400 pF, Ducati
rvesistoy 22 chms, 1 &, Brie

pesister 470,000 ohms, 1 W, Erie

resistor 2200 ohms 0,5 %, Erie
resistor 2,2 Megohm, 1 ¥, Erie
resistor 330.000 ohms 1 %, Zrie
resistor 100,000 ohas 1 ¥, Erie
poteaticaster 1,0 Hegobms, LESA
reziater 1200 ohme, 0,5 ¥, Erie
resistoy 8200 ohms, 0,5 ¥, irie
resistor 12,000 ohas, 1 W, GErie
resister 27.000 ohus, 1 ¥, Erie




resistor 39.000 chms, 1 ¥, ZErie
resistor 3.300 cohms, 0,5 ¥, Erie
resistor 1,0 Megohma, 1 W, BErie
resistor 4.700 chas, 0,5 ¥, Erle
resistor 27.000 ohas, 1 ¥, Erils
registor 100 ohas, 0,5 ¥, Irie
resistor 10,000 ohms, 0,5 W,Erie

resistor 220 ohss, 1 ¥, irie

resistor 2.700 ohns, 1 W, Erie

resister 15 ohus, 1 ¥, Erie

resistor 470.000 ohue, 1 W, Erie

input transforscr 1:22, Uaitran

power traasformer, primery 2 x 112 Volts

secondary = 220 Volts 2

6;3 Volts

output &usftm 36:1 and 3131 Philipe
indusior 1,8 ¥ aen {erroxcubs core, “hiilps
choke 5 H 425 ches, Philips

soviang eoil test meler, full scale dellection
0,5 34, 66 chas, Trnest Turaer.

input plug, coexial 874-75, Generasl Hadlo
silicon orystal detector, €5 2 A, 3B.T.H.
5 inek loudspeaker, Philips

tsiephone jacks, Raulgis

seleniun bridge rectifier, B 250 C 90,
Sienens

pilet lasmp & Volts, 0,05 A, Philipe
fuse 350 =i

wafer switeh, 2 pos. 2 contacts, Hallory
tunbler switeh DPDY '
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Hegnetle aferophone, Fwtim, type
FH 5 devs rosistance 1000 ohms
ispedence at 1000 ofe: 2500 ohas.

Junetion traasistor, Fhilips, tyse OC 7%

Inductance, Tortiphoune, special type
EX 192, 4.0. resistance about 150 chas,
industance aboul 2 H.

resistor 330.000 ohwms, 0,25 ¥, Vitrohn ,
resictor 220,000 obws, 0,25 ¥, Vityroha
resiator 22.000 ohms, 0,25 ¥, Vitrohs

slestroliytic capacitor, /!l‘, 8V D.Ca
HeVey T.0.0. Uype CB 58 A

elsatrolytic eapacitor, 4 &V b8,
¥.%sy T.C.C. type OF 58 -

elestrolytic capseitor, 6paF, 1,5V Dot
HeVey fg;‘nat type CE 58,
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| METAL SHEET REFLECTOR

_RADIATING ELEMENT SUPPORT

RADIATING ELEMENT B

C MICA CAP. 5 pF (DuCATI)

R,R, PANEL CONNECTOR TYPE §74PB
(GENERAL RADIO)

P,.B.B BASIC CONNECTOR TYPE 874B
(GENERAL mmo)

FIG.7 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.

.244 D ROD

s =

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

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.

874-62 874 -8l 874 - 70

Y /
=

=

11

874 -61-4

1 -0
2 0D x = WALL TUBING 16
8 32 =4

_______ f_ ST .elzs

o[ 32
002 GROOVE 33—

DEEP

=
.035°

+
°0|5.'002

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).

874-60-3

/

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.

874 - A2,
RG-8/U OR RG-9/U

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

74-7I

i g 874-62
874-727(FOF§ RG-9/U)

FEC-S(FO_R RG-9/U)

874-81 874 -70
874-64 874-61-4

=

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.
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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 "
ardinary gas pliers as illustrated. ST as

Slip outer conductor (874-60-3) over bead (874-170) v
and outer transition piece so that keys engage keyways. ;

Thread up coupling nut (874-62), and stretch rubber cord
guard (874-71 or 874-7217) over coupling nut (874-62).

ﬁ

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 mt (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 Slide connector assembly into the panel adaptor as

rear) or 7/8-inch (panel in front) clearance hole as shown far as it will go. Take care that the Type 874 Connector

—in the diagram, using four #4-serews-provided:—————isproperly oriented so that the panel adaptor tooth en-
Remove the knurled retaining nut and slide this nut gages the groove on the side of the cable connector.

back over the cable. Then assemble connector to cable Tighten up knurled retaining nut (see diagram).

the same as Type 874-C, -C8, or -C9 but less rubber

cord guard.

ANY
PANEL IN REAR THICKNESS PANEL IN FRONT
—

T
| | N
& $‘T I
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