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THE TR&KSEIT?E?

=mm=e

Gengrul

The circuit disgram is given in figs. 1 end 2.

The transaitter eircuil proper consisis of a tuned-plate-
tuned-grid oseillator exeiting another tube as an ampli-

fier whieh in turn excites the antenna at a power level
of at least 30 Yatts maximun.

Hechanical vibrations of tube elements, tuned circ-
uits and the cover give rise to a certain amount of
aicrophony which is intolerable for this speeifie aspplic-
ation. Therefore an anti-siecrophony-cirenit has been in-
¢luded which removes any amplitude smodulation {(micropheny,
hun) to a substantial degree from the carrier. This ecire-
uit can be regarded as a r.f.-a.f. negative feedback sys-
ten.

The power supply delivers all voltages needed for the
transanitter and asssoclasted eircuits.

A number of switching and sonitoring raniﬁas are
ml“"o

Btserigtieu of ecireuits

The oseillator of the transmitter is of the %aasé-
plate-tuned-grid variety. The double~tetrode oseillator
tube V¢4 has built-in neutralizing eapascitors which means
that external feedback capacitors C, and Cg between
anode and grid of each tetrode have to be provided. These
capacitore consist of two pleces of melal strip, soldered
to the grid econnections on the ceramic sceket; and run-
ning parallel to the anodes inside the tube.

The oseillator grid circuit is essentially an electrical
half wave line, open at both ends. The neutral electriecal
sidpoint is guite close to the grid connection on the
socket. The internal leads to the grids and the capacit-~
ance of these grids to the surrounding electrodes form

an electrical gquarterwave line on one side of the neutral
point. External metal strips and a splitstator capecitor
£4 form the electrical guartervave line on the other side
of the neutral point. The tuning of this whole cirecuit

is ascconplished by varying the value of the compressione
type tefloa-insulated split-stator capseitor Cq.

The oseillator tube V¢ is self-biassed by its grid
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enrrent which during oseillation flows through the
- 47.000 ohms resistors Ry and Rz between each grid end
- the coamon cathode.

The anode eireunit of the oscillator tube Vg is galvznn
iecally end electricelly cosmon to the grid cireuit of the
anplifier tube V3. In this way only one tuned eircuit wes
netessary as a coupling element and the diffieulty of
coupling capacitors was eliminated. The anplifier grid
girenit is tapped down on the oscillator snode cireuit.
is the generated frequeney is governed largely by the
oscillator snode cireuit the coupling with the amplifier
grids is chosen such that the loading by the amplifier
grids is not too heavy and that a possible resonance of
the amplifier grid cireuit is not in the viecinity of the
oscillator frequeney.

The bias of the anpliriar is supplied by a2 voitage
drop over a resistor R; through wiich the snode cuwrrent
of the oseillator is rfowiag. This anecde current is
fairly constant in value due to the stabilising effect
of a2 high series resictor E3 in the oseillator screen
grid supply lead, even in a non-osecilliating condition.

The anode cireuit of the amplifier sgain comsists of
an electrical half-wave line, at one end terminsted in a
gsplit-stator teflon-insulsted variasble tuning cpacitor
€44 of the compression-type.

H.Te is supplied by a pair of r.f. chokes comnected
at or nearly at the electrieal ucutral points along the
lines.

R.f. power is taken out by a coupling loop %o the
r.f. output plug Pq. & 50 ohms load will provide an
optinun mateh.

R.f. power output is controlled by the sereen grid
voltege of the amplifisr, which voltage is controlled by
the anti-microphony cireult.

The anti-microphony-circuit begins with s plck-up
loop, coupled to ithe transmitter output cireuit, wvhiech
- feeds s silicon erystel rectifier, The rectified output
containg all amplitude-modulated components of the car-
rier. This s.n. information is smplified in two success-
ive stages and injected on the screen grid wvoltage of
the r.f. amplifier V; ia sush 2 polarity thet the initisl
aaplitude modulation is counteracted snd thus decresased
by sbout 25 to 35 decibels. The output tube ¥, of the
antinicrophony cireuit is connected as a det. and a.c.
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shunt across the soreen grid of the r.f. amplifier V3,
the positiveocperating voltage being derived from a resiste
or Riz between sereen-grid and + 500 Volits line.

The average opersting current of the anti-microphony
output tube V; is varisble by means of a variable cathode
resistor Ripg. Varying this resistor (marked *sutput® on
the front panel) chsnges the sereen grid voltage of the
:if; amplifier V; and thus the r.f. ocutput of the trans-

tter.

In the vieinity of both oseillstor and amplifier
ancde eircuits a small incendescent lamp is mounted,
which by means of a pick-up probe receives sufficient
Tefs onergy to light up when normal r.f. energy levels
are present in the ecireuits mentioned. The temperature
rise of the filanents esuses their d.c. resistance to in-
erease. In test switch positions 1 and 3 these filazents
are connected as d.e. shunts seross the test meter My
through which s d.c. current is flowing due to the pre-
sence of resistors Rg, Rip and Ri1 comnected between one
meter terzinal and the + 500 Volts line. The deflection
of the test meter is therefore dependent on the d.c.
resistance of the filament, which in tura depends on the
r.f. energy being dissipsted in the filsment and gives
an indication of the r.f. voltage st the r.f. tuning
eirenits boing monitored. idjusting these ecireunits te
naxinun meter deflection means therefore tuning these
gireuites to maximum r.f. voltage.

The power supply delivers two separate 6.3 Volts
voltages for the filaments of the oseillator and for the
filgments of the esmplifier, anti-mierophony dreuit and
pilot lampa. The filament supply for the oseillator is
at a =500 Volts level, the filsment supply for the sampli-
fier is at ground levsl. ;

The H.T. is sgain split uwp in 2 negative and a posi-
tive 500 Volts supply, eschining obtained from a separate
winding on the powver iransformer T4, a full wave bridge
rectifier and o smoothing cireuit, consisting of s =11~
ter with one choke smd two capacitors. Eseh capacitor is
nade up of two series comnected slectrelytic condensers
to meet the safe workimg voltage regquirements of these
condensers. Shunt resistors scross these capsecitors pre-
serve the right voltage division across then.

& H.T. switeh S¢ and fuses ¥, and ¥, are inserted in
- the itraassformer-to-rectifier leads. '
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Indication of the E.T."on" position is obtsined by

& red pilot lamp Py, which is fed from the second

6.3 Yolts wvoltage via a resistor Ry3, which pilot lamp
iz short-circuited in the "off" position of the H.T.~
suiteh. This way of switching "on" and "off" the pilet
lamp was necessary because of g shortage of switching
. contacts on the H.T. switeh Sq.

The amplifier anode current is indicated by the test
meter Mq when the test switeh Sz is in position 2, in
vhich case the meter is connected soross a shust resistoer

in series with the negative lead of the +500 Volts
- rectifier SRp. In fact the meter indicates the sum of
- anode current of the r.f. amplifier, sereean grid curreant

of the ».f. amplifier, amwde curreat of the anti-niero-
phony eirceuit and the curreat drawn by the pover-monitor
eireuits. The full-scale velue of the meter is 200 =i,
: Indication of the "fil.on" position iz obtained by
direct connection of a green pllot lasp Py scross the
second 6.3 Volte supply.

The switch S; marked "fil" mekes or bresks the con-
nection between primary of the power transformer and ndns,
& fase F3 is inceorporated. :

The primary of the transformer is made up of twe
equal windings for 110 Volts esch, whiech e¢an be swvitched
in parallel or in series for operastion from a 110 Volte
or a 220 Volts pover line. The svitching is done by a
slightly recessed tumbler switeh 83 whieh is located at
the back of the cabinet neer the power line input con-
nection. :

Supply wires on the transmitter chassis are descoupled
for radio frequeancies with capscitors and r.f. chokes.
The r.f. chokes are made up of aboui 7 inches of enamele
led wire, the gauge depending on the current to be pessed

or the sige which cen be accommodated.

Pgaulig;;tita of the circuits used

A few unusual eirecuit details, which in itself will
not present any major difficulty, will be made clear to
facilitate any meintenance or servieing of the equipment.

The galvanicel coupling between ocseillator and ampli-
fler has the consequence of rather unexpected d.c. volt-
ages on s nusber of points., The cathode and grid eireuit
of the oseillstor have s potential of about =550 Volts
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with respect to chassis and proper care should be taken
to avold accidental touching of these parts.

- The oseillator grid cireull tuning should not be ad-
Justed exactly for maximus tezt moter deflection on test
position 1. & more stable adjustsent is reached when the
eseillator grid ecircuit is tuned slightly lover in fre-
gueney than the mmode eireuit.

Therefore it is advised iz the operating manusl %o
tune for maximus meter resding asnd thea to turn the
tuning »d for sbout one eighth of a tura elockwise. Due
to some feedback from anmplifier ancde cirenit to ampli-
fier grid eireunit it ie advised also to decreese the )
azplifier output during this adjustment to the minimum />
velue, This feedback may vary somewhat for different
tubes because of the inherent assymmetry of these tubes,
but will not be serious enough to cause imstability. This
feedbaek also makes 1t desirable to adjust the frequeney
of the anplifier snode gironil under o condition of de-
ereased though not minimum oulput from the amplifier.

The ultimate freguency generated by the trsnsaitter
after proper adjustment is governed by the tuniag ecir-
cuit between oseillator and amplifier. This cireuit has
ne tuning facilities but the frequency can be changed
by changing the insertion depth of the oseillater ancde
pine in the anode elips.

The power amonitors are non-linear in sueh a2 way that
especially in the upper half of the test meter seale
graduel liniting occurs which ceuses s deerease of dif-
ferential sensivity. On the lower half of the neter
seale the response time of the filamente is longer. For
tuning s compronise is found at asbout two thirds of full
scale deflection. The r.f. power absorbed by the filasw
sents under normel conditions can be sdjusted to this
point by bending the pilek-up probes of the power soniter
eloser to or farther avay from the tuned cireuit.

The perforated cover is indispensable for normal ope~
ration of the transmitter. Opersting the transzitter
without this cover cannot do any harm, but seriocus
rediation will occcur snd feedback will be serions due to
- the asssysameiry inm the surroundings of the tumed eireuits
(taking off the perforated cover laaves the fromt penel
in position). As a result tuning is changed and even
after retuning output is low and adjustzent unstable.
This way of operation is only recounended for some ser-
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vicing situations.

Suwieg‘

For servieing the r.f. part of the transmitter the
perforated cever can be taken ofiby loosenimg a number
of screws on the front panel and st the sides of the
cover, snd s number of sheet metal screws at the back of
the cover. When the cover is mounted again, be sure that
these serews are fixed tightly to enaura good electrieal
contact, otherwise mierophony and /or noise may result.
Hote that amongst the sheet metal screws at the back of
the cover two shorter screws are used for holes just
opposite the tube socket bracksts.

To reach the interlor of the power supply the silver-
plated r.f. chassis has to be taken out after removsl of
the perforated cover. A number of screws have to be loos-
ened as well as the variable resisior Rqp marked *output®
on the front panel. The silver-plated chassis ¢an then
be taken out carefully for about 5 inches, limited by the
length of the connecting wires.

Further steps to disassembly can be teken by unsolder-
ing two red, two blue and one black wire connecting the
bottom panel to the msin chessis esnd taking out a2 number
of flatheaded sheet metal screws. The bottom panel can
then be taken off. On this bottom panel the electrolytie
cepacitors are mounted on a bracket. Hemoval of this bLot-
tom panel gives sccess to the selenium rectifiers, switeh-
e8, test meter md the major part of the wing., The power
transformer can cnly be taken out after removel of the
front panel.

Por exchanging the oscillator tube ¥Vq the follouing
procedure is recommended. After taking off the perforated
cover the screws fixing the mounting bracket of the
oscillator socket sre loosened for abont 2 turns. The
oscillator anode elips wre loosened by turning the knurled
nuts counterclockuise, being careful not to exert too
msuch streses on the oseillator tube snode seals, After this
the osecillator tube, bracket end gzrid tuaning eireait can
be withdrewn as a whole until the anode pins are well
clear from the snode 2lips, The oscillator tube can be
taken out of its socket =snd be replaced by a new one.
After this the reverse procedure should be followed. 4
eclearing of about one sizteenth of an inch should be kept
- Yetween the glass envelope and the end of the anode clips.
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The perforated cover is replaced and fastened and t. :
iransmitter is tuned as preseribed. If possible the fre-
queney should be checked with z frequeney meter and if
necessary be adjusted to the nominal velue by changing
-~ the insertion depth of the anode pins of the oseillator
tube in the snode ¢lips. Alvays fasten these clips well.
' For exchanging the amplifier tube V,; the procedure is
as follows. e
The perforated cover is taken off and the knurled auts
of the anode clips of the amplifier sre loosened. The
tuning nut of the split-stator capacitor is turned
sountercloeckwise for asbout 5 turns and the two serews in
the sides of the teflon body of the split-stator capacit.
or C11 are taken out. e :
The front serew can only be reached through a hole in
the front panel after taking out the bubtton type caps.
The anode lines can then be withdrawn from the tube and
the tube be replaced by a new one after which the revers
procadure is followed for asseably. Care should be taken
not to dasmage the r.f., chokes soldered to the center of
‘the snode lines, Retyning as preseribed inm the operat-
ing manual is necessary. &

Vcltagsa and enrronﬁg

211 voltages snd currents have been measured with an
iV0 multirengemeter, 20,000 ohms per volt, but no serious
discrepencies are expected with any other similar instru-
ment. :

Ogeillator cathode voltage =550 Volts
Oseillator sereen grid woltage ~450 Volts
Oscillator anode voltage - 45 Volts
Oseillator enode current ' 45 mk

Amplifier biss - 45 Volts
Amplifier sersen grid voltage +60 to +200 Volts
Amplifier anode voltage +550 to +450 Volis
Total amplifier snode current 40 to 130 mA

tnode voltage of EF 86 %snti mierophony eireunit)+150 Bl
Anode wvoltage of BCC 82 " - B} + 80 to *+ 200 Volte

Some voltages sre dependent on the Youtput® control set-
ting.
/8
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THE RECEIVER
sEssasewen

General

The receiver consists of a r.f. silicoa crystal de-
tector followed Ly an a.f. amplifier with an output
stage able to deliver am asudio power of 2 Satts to a
built-in spoaker or to an external load via two jacks.
The bandwldth of the amplifier is limited by high-pass
and low-pass filters %o decrease hum and noise level.
Corrections in the gain-frequeney characteristic have
been incliuded to mak: up for the deficiencies of the
microphone in the passive elezent. £

A power supply ie built-in, as well as a meter for
monltoring the r.f.level.

- Peseription of the eircuit
The eircult diagram is given in Fig.3.
Fros the r.f. coaxial input comnector P4 about 5 inches
of 125 ohms cablerns to the silicon erystal detector 3G,
acting as a matching device to the 50 ohams source impe-
danee. The rectified output of the crystal detector is
filtercd and tsken to the primary of the amplifier in-
put transformer Tq. The audic content of the rectified
output is stepped uwp by this trensformer by a factor of
22 to the grid of the first asplifying tube V4« The d.c.
content of the rectified output from the erystal is
sonitored by s meler ¥q with full scale deflection of
2 mA, connected between the lower side of the input
transforamer T1 primary and ground. ‘
: The audio freguenty anode voltage from Vq is fed, via
a volume control Rg to the grid of V2, whose snode feeds
the bandwidth-limiting filter. This filter consists of
a T~t§pe high pass filter with s cut-off freguency of
400 e/8, a resistive matehing pad Ryq, Ri2, and a7 -type
low-pass filter with a cut-off frequency of ecither 4 keb
or 7 ke/s, depending on the position of the bandwidth
siiteh S4 om the front panel ("low” or "high").

The output of this low-pass filter is tersinated im a
suit.ble terminating resistor Ri3 and fed to Vyp, whieh
is a pre-amplifier for the power ouitput tube Vq. in out-
put transformer T3 with a step-down ratio of 30 matches
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a load of 5 ohms. The cutput is conzected %o a S5-~inech
loudspeaker and two telephome-~jacks Jq and Jz, cne of
whish will silence the spesker when a plug ig inserted.

- About 25 deeibels of negative feedback is spplied
from the ocutput to the eathode of Vyp. Thic feedback de-
ereases the interanal output impedance of the amplifier to
the extent that the output voliage does nol change more
than a few percent if the loudspesker is connected or
disconanected.

To compensate for deficiencies in the frequency
charscteristics of the microphons used in the passive
element, bass boost is incorporated szt two places in the
anplifier.

Firet, the anode of V{ is shunted by a series-connect.
ed resistor Ry and cavacitor Cge

In the second plece the feedback path across the oute
put stage ie made frequeney-dependent by the iaclusion
of resistor Eqg and capacitor C44.

This boost enhances the gain ror freuuencies belew
about 1000 o/s.

The condenser Cg across the cathode registor of
V24 compensates for high-frequency losses in the input
tranaformer T4.

The power supply consiste of a single power transfora.
er T3, = selenium bridge rectifier SK and a smoothing
filter Rgp, R23, C18, 61? and Cpg ~

- A red pilot lamp PL is connsetad across the 6.3 Volis
vinding of the power transformer T3. The primary of this
transformer is made up of two egual wiadings for 110Volts
each, which can be switched ia parszllel or in series for
operation from a 110 Volts or a 220 Volts power line. The
switching is done by » slightly recessed tumbler switeh
Sz which 1s located at the back of the cabinet near the
pover line input connection.

For switching-cn snd protection s tumbler switeh 33
and a fuse ¥ are inserled between the transformey primary
and the mins input. These conpenents are uounted on the
front panel.

'Strviciag

The wiring and components ean be reached when the
bottom lid is resoved by taking out 6 flat-headed sheet
metal serews. o
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The erystal can ba-hxehsnséé by turaing the cap of
the crystal holder counterclockwise. The erystal holder
is located on the front panel direcily above the test
meter.

Yoltages

41l woltages have been messured with an AVO multirange
meter, 20.000 ohas per vold, but no serious discrepencies
are expected with any other similar instrusent.

¥, anode voliage % 85 Yelts
sereen grid wwltage + 50 Volis
cathode voltage + 1,1 Volts
V4 anode voltage + 225 Velis
cathode woltege + 1,1 Volts
¥3p anode voltage + 110 Volts
cathode voltage + 1,0 Volts
V3 anode voltage + 220 Volts
- sereen grid woltage + 245 Volits
cathode voltage + 8,5 Volts
Alternative tube types
Q08 06/40 - 5894 - oV 2797
EF 86 - 6267 - CV 2901
EOC 82 - 12 A0 7 - oV 49
RCC 83 - 12 83 7 - CV 492
EL 84 - 6 89 5 - CV 2975
08 2 & -
?KE ?AQSIYE ELK&BE!
General

The passive element conteins a dipole sntenna, &
silicon erystsl detector and & three-stage transistaristé
audio asplifier with s =ieraphone.

The r.f. Tield set up by the transmitter activatcs
the dipole end detector, the resuliing rectified vokege
belng used to supply the d.c. power needed for operation
of the sudio smplifier.

The microphone voltage is emplified in the audioc am~
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plifier aad the last transistor is comnscted ss &
direct load across the rectifier output, the value of ;
which load is modulated by the amplified =mierophone sige
nals. The load wvariations on the erysisl detector csuse
the r.f. impedance offered to the dipole to chsnge sccord-
ingly. This neans that the amcount of sbsorbed or reflected
power by the dipole is modulaled also.

Cireult deseripition of the sudic amplifier

The circult disgranm is pgiven in fig.4. All transistors
are operating in the grounded-emitter way, the coupling
ispedances for irensistors T4 and Ty being inductances
L4 and Lp. The load impedance ae seen Ly the output tran-
sistor T2 18 the internal impecdance of the rectifier d.c.
ontput cireuit. This rectifier output cireunit at the
ssne time delivers the d.e. supply pover necessary for

“operation of the iransistors. The amplified aicrophone
voltage however iz at the same time superimpozed on this
d.¢« voltage and has %o be removed before the supply volt-
aze can be used for feeding the transisters T4 and Tg.
Thies filtering ia dome with inductance L; and cepacitor cg
Puring development however a strong tendeney to low={re-
quengy oseilistion became evident due to the decreasing
efficieoney of the fllier cireuit for lower frequencies,
The feedbaek loop was Jocated around transisters 7p and Ty
The nost efficient and compact solution was found in.tﬁ.
incertion of indnctance L3 and capacitor Cyvhieh desouples
the transisor Ty from the ground wire. -

The power reguirenents for the sudio arnlifier had to
be a5 lov as possible and therefore no tempersture con-
pensation or fregueney charecterisiic corrections have
been included. Ais a result the eharseteristies are tol
a certein amount governed by circumstances, but normal
rangee of tesperature and component tolerasnces will give
ne rise to any trouble.

Peseristion of the L. .part

The passive elezents are produced in fwo different
frpes. The R.¥.part ie either carried cut as a seperate
vnit vith comnecting wires, of & length up to 1C meters
or more, ito the sudio part or as smintegrel uait with the
audio part incorporated. Examples of the first %ype of
conatruction are showm in Fig.54 end Fig.5B, while the
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latter construction is shown in Fig.5C.
The E.F. part consists of a dipole and a crystal ree.
fier. The rectified current is fed to two soldering tags
via B.F. chokes. The erystal rectifier is a coaxial crys
tal type £824 (Britisk Thomson Homston). Other types of
r.fs. erystal-rectifiers such ae the 1H22 can be used as
well vhereby attention should be paid to the polarity.
The dipole iz made longer thanm half & wavelength to obts
an inerease in impedance in view of matehing the impedan
of the erystal. The inductance due to the increase in
length matches at the ssme time the stray capacitence of
theorystal. The nature of the substance wherein the di-
rde is suspenkd determines the optimum length of the di-
role. In ger. a8l it 2an be sald thet the optimum length
of s dipole suspended in s non conguciing substance with
relastive dislectric constant K ia_r. times the optimm
length in free space. v
The separaste R.¥, units are shaped in two different fora
In one form the dipole made of normal insulated wire is
inbedded in wood. ;
Constructionsl details and dimensions are given im fig.5
This unit is provided with & normal mains itype plug for
easy connection with the supplied meter to form a field
strength monitor the operation of wlleh is described in
the operatiag manual.
The antenna of the seeond R.F.unit (Fig.5B) cen be consi
ered as a dipole in {ree space. The dipole again is made
of insulated vire. This has the sdvantage that the 4ipol
can be bent somewhat whereby the performence will not be
reduced seriously. The insulstion reduces atitenuating
effects of objects to vhich the dipole is mounted. In
 fig.5B the construction is shown end the dipole lemngth %
“"given. To ruggedize the construction the centre of the
dipole, the erystal rectifier and the chokes are imbedde
in expended P.V.C. which is covered and compressed by
shrink sleave.
Proper functioning of this R.F.psrt may be checked by
copnecting it to the suppiled meter and bringing the di-
pole in the field of the transsitter snteana. Normal met
deflection should be odained. Cere should be taken not ¢
overload the erystal.

The dipole wires sre soldered to the crystel. If sol
ering has to be carried cut, easre should be tasken not to
overheat the erystal, otherwise the crystal will be spoi

&
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ed. In the process of soldering the setal part of the
erystal to which the connection is made has to be clamped
in a vice or in s pair of pliers with plain jaws to asch-
ieve proper heat conduction.
Crystal-rectifiers will be damaged by mishandling or ex-
posure to strong radio fregquency fields. Care should be
taken thersfore to keep the dipsles away from the trans-
zitter sntenna when power is switched on. 7
The integrated type of passive element is shown in
Fig.5C. Ailthough not essential the asntenna is in this
case of an other iype and can be regarded as an excentre-
fed dipole, the audio part forming the short leg of the
dipole.
The longer part is made of silver tube and can be pluzged
into the unit. Overloasding of the erystal casn be prevent-
ed by pulling out this antenna element in case the dedce
is exposed to strong RB.V.{ields.
Constructional details and dimensions are given inm fig.5C.

Testing of the audio amplifier of the passive element

Whenever it is necessary to test the audic smplifier
of the passive element the test set-up of fig.6 is re-
conzended.

Connections to micronhome and crystal rectifier are dis-
esnnected,

The potentiometer across the battery is adjusted to =
voliage across the output tersinals of the sudio ssplifier
of either 0,25 Voltz or 0,50 Volts. The voltage reguired
seross the potentiometer output will be sbout 0,6 Volts
respectively 1,2 Volts.

4 1000 e/s signal of about 30 microVolts r.m.s. is applied
to the microphone terzinsls of the andio smplifier and

the resulting outputl voltage is neasured with the sesnsit-
ive vet.v.n. The r.z.s8. output veltage ean be expected to
be between 15 and 45 mV, respectively between 40 and

120 =¥,

The input voltage is inereszed until limiting is
clearly visible om the oscilloscope. The output voltage
should have a pmk-to-peak value of about 350 =V respsct-
ively 900 wV.

The gsin-frequency charecteristic esa be tested with
an input signael of 30 miecroVolts r.m.s. of adjustable
frequeney. The sudio output voltage should not deviate
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more than 3 decibels from the 1000 ¢/s value for
frequencies betwveen 500 and 7000 o/s.

ANTENNAS

mEmImTm oI

General

?ﬁe sntenna is built up of four driven elements in 2
combined broad-side and end-fire asrray with 2 plane sheet
reflector. : :
The atmna and matching sections sre specifically designed
for optimum gain ss far as consistent with the availsble
storage space.
The direction of the main lobe is perpendienlar to the
plane of the reflector. The messured gain is 12.5 dB. y
The beam width between half power pointe is approximstely
45 degrees in both planes. The froat %o back ratie is
13 dB. The centre frequency of the satemna is 376,5 Me/s.
The V.5.%W.E. of the sntenns is less than 1,4 irrespective
of the pair of elements used.

Design details

. # complete antenns comprises the following units (see
¥ Es J:
2 radiating elements (A and B).

4 radiating element support.

4 sheet reflector.

Tach radiating element comprises two half wave folded

dipoles forming an end-fire array.

Both radisting elements (i and B) are in broadside con-
figuration and interconnected by the radisting eclemeant
support. -
The antenns is fed through the comnector in the short
stub in the centre of the rediating element supsort.

The radieting element is of a sturdy somstruction to
facilitate the connecting of a radisting element %o the
radisting element support.

4 closer inspection of fig.7 will learn how the inter-
connections between the dipoles of the radisting elenents
are sade. Furthermore it will be clesr that the radiating
elements A and B are not identical as fer as the inter-

/15



connecting parallel feeding lines are concerned.

To prevent errors in assembling the antenns arrays the
radiasting elements which are to be used together are
identically marked (red or blue dots).

Hetching

In each radisting element the dipoles are matched to
the standard “General-REadio" panel connector Py and Py,
type 374-PB, with a charascteristic im:edance of 50 ohms.

Hatehing is performed in the following way:

1. Using folded dipoles.

2, Stepping up the dismeters of the dipole rods.

3« Tapering the parallel strip transsission lines rumning
from the comnector to the folded dipoles.

4e Using two lumped capacitances T of 5 pf each which are
symmetrically soldered at the input side of the parsl-
lel strip transmission lines. :

The radigting element support is in fact s matehed coaxial

T-section which shows 50 ohms impedance at easch terminal

provideé that the remsining terminsls are terminated by

an impedance of 50 ohms. For this purpose the long end

of the radiating element supsort is a coaxial line of

70 ohms charscteristic impedance and a total length of

# wavelength. The connectors P2, P3 snd P5 are "Gemeral-

Esdio® basiec connectors itype 874-B.

In case doubt arises ss to the proper functioning of
the antenna the following points should be comsidered. If
excessive crackling sounds are observed in the output of
the receiver when the antenna system is touched, this
may be due to loose or bad eontacts in the antenna system.
These may arise in the secrew type conneetions of inner :
and outer conductors of the connecting plugs or at the
places of soldered jointe. ¥hen servicing to one »f the
connectors becomes necessary cesreful attention zhould
be paid to the instructions contained in the "iAssembly
instructions™ for General Radio connectors a2s included
in this manual.

¥.Bs This type of interference can also be produced by
ecsuses outside the system. Hetal parts ss tools,
serews ete. in the field of the antenna asnd making
internittent contesct give rise to the same sort of
trouble.
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in intelligent interchanging of the antenna-elements

will be helpful in locating the source of eveantual
trouble. The field strength distribution inm froat of the
transmitting sntemna can be checked by & simple folded
dipole of approximately 37 cm length, provided with a
small bulb of e.g. 6 V, + W, which should light up evenly
when this dipole is nmoved scross the aperture of the an-
tenna array.

~ If proper measuring equipment is available the voltage

. standhg wave ratio (V.3.¥.R.) of the anteana can be
measured. Yhen the asntenns system is situsted reasonably
free from reflecting objects the V.S.%W.E. should be less
than 1.5 for the cente frequenecy of the anteana (376.5
Me/8). A “higher standing wave ratio will result in some
reduction in woking range of the system. If 2 ¥.5.¥.R. of
3 or more is measured s loose or bad contact is the most
likely cause. , :

Warning

1. 411 connections invelving coaxial comnectors should

: be tight.

2. Care should be taken that the connectors are kept
clean.

3. Uhen replacing one of the capacitors &, capacitors of
the same type and comiruction should be used.

The soldering should be carried out in exsetly the
same way &8 in the originsl model.

4+ When soldering at the psrallel lines inside the pers-
pex cover of one of the radisting elenents has to be
dome the line spacings should be kept exactly as in
the model i.e. 2 mn at the folded dipole end and 4 nm
in the viecinity of the cosxial iine.

5. “hen soldering at one of the conrectors has to be done
care shonld be taken not to overheat the inner condued
or to prevent softening of the insulating bead
{274.70)« If possible remove this insulsting bead
temporarily.
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CONNECTING CABLES
R MmN IR

¥ith the equipsent 5 connscting cables are supplied:
"2 B.P, conxial cebles

2 seins cords

1 exteasion cord.

2 Each R.¥. coaxial eahh is made of "Gcmral Radio®
coaxial cable type 874A2 and is provided with two Gcacrcl-
Radio cable connectors itype 874-C.

The General Radio assembly imstructions fo the mious
cormectors used in the equipment are aittached ito this
menual.

The maineg cords are made of rubber insulated tvo core
eable and provided with 2 Bulgin tweo pole female plug at
one end and a normsl Furopean type mains plug =% the other
end.



TRAIESMITTER

¥, Philips Q2B 06/40 « 5894 - CV 2797

V40 ¥ .
v, e REPF 86 - 6267 - CY 2901
v, " . ECC 82 - 12807 « CV 491

c‘, 3,1 split-stator tuning capacitor, see text
c‘, Gs feedback ecapscite, ses text

ceranie Stettner
66’ 07, cs, 6’0, 622 capacitor 500 pPF nlea feed-through,

Tulale

‘£14, 320 electrolytie sa?acitor'25/n? 12,5 Volts,Philipse
c,s capacitor 22.000 pF, FPhilips
€48 capacitor 25 pF ceramic, T.C.C,
§,7 capacitor 0,1,&?, Philips
31, 32 ‘reosistor 47.000 ohms, 0,25 W, Vitrohm
23 resistor 330.000 ohms, 1 W, Erie
34 rasistor 1000 ohms, wire-wound, & W, Paiaston
as resistor 4700 ohms, 0,5 W, Erie
36 resistor 820 chms, 0,5 ¥, Erie
R? resistor 390.000 ochms, 1 W,Erie
Bs resistor 2,7 Hegohm, 1 ¥, ZErie
39 resistor 820.000 ohms, 1 W, Erie
By0 varieble resistor 15.000 ohme, leog., LESA
B?’ resistor 27 ohas, U,5 W, Erie

12 rasistor 56.000 ohms, wire-wound, 6 W, Painton
31, Lﬂ incandescent lamp, 6 Volts 0,05 Amp.,Philips
P‘l output plug, coaxisl, modified B874-PB,GeneralRadi

sC silicon erystal detector, C8 2 A, B.T.H.
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TREANSMITTER POWER SUPPLY

81, Gg, qa,....ﬂs 1GO/BF 450 V D.C. W.V., Philips

L,,

R" E, 23.‘..’

g

Rip® P49

!‘,

L,

F

Bg

chokes 8 H 225 ohms Philips

270,000 ohms 103 1 ¥ Erie

2 x 150,000 ohms 105 1 ¥ Erie in paral-
2 x 270.000 obms 105 1 ¥ Frie ® =i
neter shunt for 200 ni :

15 ohms ¥.W. 5% 6 ¥ Painton

soving-coil meter, full scale dn:loet-
fon 0,5 mi 275 ohms Simpson

4 rectifiers type E 250 C 85 in brzdtd
eirenit Sienens

4 rectifiers type ¥ 250 € 130 in
bridge~ecircult Sienens

tunbler switches DPFDT

wafer switeh 3 pos. 4 contacts Mallory
pilot lamps 6 V 0,05 A Philips %
fuse 300 mA

fuse 24

pover trensformer primary: |
2 x 110 V 50-60 o/s

secondery: 2 x 430 V

226,39 |

i
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RECEIVER

Philips EF 86 - 6267 = CV 2901
Philips BCOC 83 - 12 &X 7 - OV 492
Philips BL 84 « 6 BQ § = CV 2975
eapecitor 680 »F ceramic, T.C.C.

electrolytic capacitor 10/u? 12 ¥, S.K.P
electrolytiec capacitor 25,&? 12,5 ¥V, Philips

easpacitor 10,000 pF, Philips
cepacitor 2.200 pF, Philips
capacitor 22.000 pF, Philipse

ecapacitor 10.000 + 47.000 pF, Philips

ceapacitor 500 pF mica, L.E.M.
capacitor 1500 »F mica, L.T.H.
electrolytic cpacibr 12,5/n3, 4506 ¥

electrolytic capacitor 25,&?, 456 ¥

resistor 330 ohms 0,5 ¥, Erie
resistor 150 ehaaAG,S W; BErie
resistor 2,2 Megohm 1 W, Erie
resistor 2200 ohms 0,5 ¥,Erie
resistor 330.000 ohme 1 W, Erie
resistor 100.000 ohms 1 ¥, Erie
potentiometer 1,0 Megohms, LYEEA
rasistor 1200 ohms 0,5 ¥, Erie
resistor 2200 ohms 0,5 W, Erie
resistor 12.000 okms, 1 W, Erie
resistor 27.000 ohms, 1 ¥, Brie
resistor 39.000 ohms, 1 ¥, Erie

ch. ?OVQ’
Philips
'B"c. wivg.
Philips



resistor 3.300 chas, 0,5 ¥. Erie
a$5 registor 1,0 Hegohms, T ¥, ZErie
E 17 reeistor A4.700 ohms, 0,5 ¥, Erie
R, ./ resistor 18.000 ohms, 1 W, Erie
reciator 100 ohms, 0,5 W, EBrie
329 resistor 10,000 ohms, 0,5 ¥, Erie

i21 resistor 220 ohms, 1 ¥, Frie

322 resistor 2700 ohms, 1 W, Erie

ngw‘gr«- rasistors 2 x 470 ohma, 1 ¥, in parallel, EBrie
R resistor 470.000 ohms, 1 ¥, Erie

‘1'1 iaput transformer 1:22Z, Unitran

T, pover transformer, primary 2 x 110 Volts 50-60 e/s
secondary 220 Yolts
6,3 Volts
3 output transformer 36:1 and 31:1 Philips
51, Lz inductor 1,8 H on ferroxcube cow, Philips
H‘ moving coil test meter, full scale deflection
Gy5 mA, 500 ohms, 3inpson
?1 input plug, coaxisl %274-7B, General Radloe
56 silicon orystal detestor, €38 2 4, B.T.H,
iLs 5 inch loudspeaker, Philips
431, 3’2 telzphone jscks, Baulgin
SR selenium bridge rectifier, B 250 C 90, Sicmens
PL pilot la=mp €& Volts 0,05 A, Philips
¥ fuse 300 ma
81 wafer switeh, 2 pos. 2 contacts, Mallory

82, 83 tunbler switch DPRT



FIC.3 RECEIVER




PASSIVE BLEMENT

M Magnetic microphone, Fortiphone, type
FM 5 de.e¢. resistance 1000 ohams,
impedance at 1000 e¢/s: 2500 ohms.

Ty Tz, !3 - Junetion transistor, Philips, type ot 71
L

1? Lz, LB’ L£> Inductence, Fortiphone, special type
: EX 192, d.c. resistance about 150 ohms,
inductense about 2 H.
Rys By Vitrohkm carbon composition resistor
270000 ochms 0,25 W
33 Vitrohe carbon composition resiste

22,000 ohme 0,25 ¥ -

01, 62, G‘, 65 electrolytic condenser T.C.C. type
- CE 58 A, capacity quF, na¥X, dece vOlt-

€

age 8 V.
3 electroliytic condenser T.C.0, type
CE 68 AA, capacity 10/n?, Bax. deCs VOl

age 3 V.
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_— METAL SHEET REFLECTOR

RADIATING ELEMENT A

S e

RADIATING ELEMENT B

Y ¢ micacae 5 pF,(bveaTi)

R,P, PANEL CONNECTOR TYPE 874PB
(GENERAL RADIO)

F.F. K BASIC CONNECTOR TYPE 874B
(GENERAL aAmo)

FIG.7 ANTENNA-ARRAY

_—RADIATING ELEMENT SUPPORT



ASSEMBLY INSTRUCTIONS GENERAL RADIO TYPE 874-B BASIC CONNECTOR

Cut rod and tube to make ends flush, and machine 5 i A -0
as illustrated. If connectors are used on both ends of — 0D x — WALL TUBING 16
tube, 1/16 keyways should be oriented 90° apart. 8 32
.244 D ROD i +0
. — —— .625
é = | I i
N DT ) OTARVORSRENCE==— 7
oo 673
8-32 TAP (/4 DEEP - IR T o] 9 T
#18 DRILL 1/32 DEEP T e e
90° CSK. 1/64 DEEP _ '035,, oo GROSME 32
015~ DEEP
Slide on coupling mut (874-62) and install snap ring Align keyway in insulating bead (874-70) with key-
(874-81) on tube end. Insert inner conductor (874-61-4) way in tube end. Slip outer conductor (874-60-3) over
in insulating bead (874-70) and thread into rod end. bead and tube end so that key engages keyway, and thread
. up coupling nut (874-62).
874-62 874 -8l 874 - 70 oinl yidimee 874-60-3

:: =

-

/ 874-61-4
/ s

ASSEMBLY INSTRUCTIONS GENERAL RADIO TYPE 874-C or -C8 CABLE CONNECTOR

Remove cable jacket and insulation to expose braid will melt if inner conductor and insulating bead are
and inner conductor to dimensions shown. screwed on before soldering cable.

Slip on cord guard (874-71) using talc if necessary,
coupling nut (874-62) and cable ferrule (874-607). 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 con-
ductor (874-61-4) in insulating bead (874-70) and screw 874 - A2
into inner transition piece (874-64). CAUTION: Insulator or RG -8/U

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

874-71 874-62  FEC-3 874 -8 874 -70
/’/__\_y—ﬁ l '/ 874-64/ 874-61-4

d @ 1

N/ 'SOLDER BEFORE SCREWING ON
CONNECTOR AND INSULATOR




CLEARANCE FOR
+# 4 SCREW

>

ASSEMBLY INSTRUCTIONS GENERAL RADIO
TYPE 874-C or -C8 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 (874-607)
and crimp in place. Crimping can be easily accomplished
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 (874-170)
and outer transition piece so that keys engage keyways.
Thread up coupling nut (874-62), and stretch rubber cord
guard (874-71) over coupling nut (874-62).

ASSEMBLY INSTRUCTIONS ¢
GENERAL RADIO TYPE 874-P, -PC, -P8, or -PC8 PANEL

Assemble connector to cable same as 874-C or
874-C8 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 assembiy into panel adaptor until
pierced key engages keyway in connector assembly.
Clamp in place by tightening nut (NUH-10).

ASSEMBLY INSTRUCTIONS |

lylo;. !
AN

GENERAL RADIO TYPE 874-PB, -PB8, -PB58, or -PB62 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 diagram, using four #4 screws 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, -C58, or C-62 but less
rubber cord guard.

ANY

PANEL IN REAR THICKNESS

ANY
THICKNESS

CLEARANCE FOR
#4 SCREW S iSEAT

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

PANEL IN FRONT

874-620 874-650
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