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OSCILLATOR TEST NO, 1
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INTRCDUCTION

L. The Oscillator Test Nos 1 provides a r.f. signal of known frequency and ampli-
tude primarily for the alignment and checking of the performance of Service wireless
receiverss It operates in the frequency range 85kc/s to 32Mc/s, and is complementary
to the Oscillator Test Nos 2. The signal may be continucus wave (c.w.), amplitude
modulated (a.m.) or frequency modulated (fem.); this latter facility is available
only above 2Mc/s. The output may be veried in steps of 2dB from 1V to 100mV. For
femls the depth is fixed at approximately 30% at 1 ke¢/s and for f.m. the deviation
may be varied up to 30kc/s. The cem. tone of lkc/s is available at separate
terminals for checking a.f. circuitse The equipment may be operated from a.c. mains
or a 12V battery.

BRIEF DESCRIPTION

2e  The block diagram, Fige l, shows the principle of operation. The master
oscillator V2 is a tuned anode oscillator covering the frequency range as follows:-

Band. 1 85 ke/s = 250 ke/s
Band 2 250 ke/s - 700 ko/s
Band Z 700 ke/s = 2 Mc/s
Band L 2 Mc/s = 4 Mc/s
Band 5 Ik Ve/s -  8ile/s
Band 6 8 kic/s - 16 lc/s
Band 7 16 lic/s - 32 lic/s
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The reactance valve V1 is switched in on bands 4 to 7 inclusive. The valve stages
V5 and V4 together comprise a wide-tand amplifier. On az.me the a.f. oscillator V5
is connected to the screen of the second emplificr stoge V4, whilst on f.me the
output from V5 1s fed to the grid of the recctonce valve V1.
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£CER SUPPLIES

i~

e The equipment is oporotcd cithor from fec. m
supply mey be 110V, 11bV, 120V, 2307 24CT,
tep the equipment must be unscolod fpi re e
ption is approximately 42 wotts for bottery o

ns or o 12V batterys. The mains
¢/se To adjust the transformer
the cosce The power consum-—
“tion ond HOVA for mainse

NUTZe It is important when using the 12V battery supply that the lead for the as.c.
supply is removed and that the cover is replaced on the asce input plug FLA.
Similarly, when using asce zupply the battery lead must be removed and the cover
roplaced on the battery input plug rlB.

MACHANICAL CORSTRUCTICH

s The test oscillator is o ccmpletely self-contained instrument housed in a
hermetically sceled casce Tho wguipmon® consists of o ref. unit in o screened box,
with o mambor of sub-cssomblics crreonsed cround its  The whole of the assembly is
meuntcd on the pancl and is withdrown frem thoe casc when the scaling is broken ond
the pensl lifteds  Being of tho scalcd type the instrumont should not be opened
unlcss suitcble drying o L fosting cquipnent is cveileble (sce poras. 18 and 20

5¢ The case is of die-cast aluminium allcy to which the front panel is bolted. All
controls and battery and mains sockets are on the front panele A 1lid is provided

which is held in position during transit by guick-release clipse Connecting leads
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and minor spares are carried in a compartment in the lid, and a webbing strap is
fitted to the case for carrying the instrument., The overell size of the equipment
is 8 3/L inches by 13 inches by 10 3/k inches, and the total weight is 30 1lb.
TECHNICAL DESCRIPTION

Main Oscillator and Amplifier Circuits

6¢  The complete circuit diegrem is shown in Figse 2C0la ond be The mein oscillater
is V2, which is of the tuned anode typcee Scilection of Tqu 5ypr0ﬂllat@ encode induc-
tence, Ll to L4 or L25 to L27, for the rcquircd frequency band is by switch SWCh, ond
of the associated grid coupling coil, Lla to Lie or L25a to L27a, by switch SWCc.
Bach of the grid coils is inductively coupled to the corregponding cnode coil ond
the grid circuit incorparates o grid capacitor, €92 to (398, suitable for the fre-
guency band selscteds The ogcillator is tuned on the threc lowcst bands 1, 2 ard 3%,
85kc/s to 2ilc/s, by capacitors U36a ard C36b in parallels On the higher bands C36b
is replaced by V1, connected as an inductive reactance of fixed value for each band
(see parz. 10).

Te The hate supply for the ancdes and screens of V1 and V2 is stabilised at 150
volts obtained from across the terminals of the stabiliser valve V6. The anocde
circuit of V2 is decoupled, according to the freguency band sclected, as follows: -

Band
1 and 2 By 89 (470 omms) and CAO (C.1 pP)
3 By R76 (470 ohms) and CL2 (O ClL JF», C76 (b.Cj) 5 )
4 end 5 By RLO (470 obms) and 032 (C.02 uﬁ ‘
6 By B5 (470 ofms) and CE0 (0.C1 uF), 0113 (6,000 pF)
7 By R15 (470 oims) and C99 (0005 uF), CLIC {6,000 pF).

Be The output from the osoillator is tcoken from the grid via Cl0l  to the grid of
V3, a resistance-capacity buffer stage with an ancde load E4Z of 390 ohmse The gain
of this stage is therefore not muoh greater then unity, but ils maintained reasonably
well to the high frequency end of the bande The final stage V4 dincorporates a
tuned circuit in its anode on all btands.s The ancde load camprises L5 and one of
capacitors Clly ~ Cll8, selected by SWCz for bands 1 to 5, and L5 and circuit and
valve strey capacities on bands 6 and 7. The resulting tuned circuits have very
flat frequency characteristics ond their purpose is to ensurc that the cutput from
V4 1s level within prescribed limits for each bonde The cnede inductance LS 1s
shunted by the input resistance of the ladder attenuators in series with R47 (scme
300 onms) It is provided with a pre-set iron slug which allows for adjustment of
the tuned circuits and to givs compengat*on for the slight falling off in response
exhibited by V3 in band 7. With SWA and SWD set at CW and CAR respectively the
level of the carrier is mcn:torpi by #ls Adjustment of the carrier level is by
means of the SET CAR controel RVZ which controls the scrsen voltage of Vie The
setting for RV2 to give correct carricr level correspending to the attenuator mark-
ing is determined by adjusting RVZ until the meter Ml reads at the CAL positions

Anplitude Mocdulation

9¢  Amplitude modulation is provided by applying zn 2efe voftagc of suitable value
to the screen of the output valve Vie Thisg z.fe is generated by V5 o rmting as a
Hartley ocscilletor in conjuncticn with the tuned civeouit L7 and C2L4, resonant at
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1,000 ¢/ss With SWA in the AM position the output from V5 is fed via C26 to the
screen of Vi. The amplitude of the a.f. output is determined by the standing volt-
age on the scrcen grid of V5. This voltage is controlled by the setting of the
po tentiometer formed by R2h, R69, RV3 and R70 across the main hete supply and can be
aricd befwoen pro-determined valuess by the setting of the SET MOD ceontrol RV3e Tho
Sctting of V3 thus detcrmines the medulation depthe With the corricr corrccetly
adjusted as in parae 8 and RV3 in about the central position the mecdulation depth
preduced in the output is approximately 3C%. With SWA at AN and SWD at MOD the 2efe
output is monitored on meter Mls The setting for RV3 to give a mcdulation depth of
3C5, with the carrier correctly adjusted, is then determincd by verying RV3 until
the meter il rcoads at the CAL position. The a.fs ocutput is also fed via C33 to the
HCD TONE torminels for dircct opplication when required for cefs tests,

Frequency lodulation

10se TFor frequency mcdulation, the asfs fram V5 is fed via C79 and a network of
Iixed and Variable resistors to the grid of Vl. This wvalve behaves as a reactance
valve (see B/ER Tels & 013) since its grid voltage is zpproximately in quadraturc
with *is unvdu volfugx. The phase shifting network between snode end grid compriscs
O3k, #l%, 727 erd €22, Cl8 or C21, dopending on the frequency band sclocteds On the
highost Lrvqpun"v oy Pd G27 end the grid/cathcede cepacitance of V1 together with the
switeh and wiring capacitance is sufficient to ensure the correct phase shift. The
cogpacitor U34 has a sufficlently low reactance at all frequencies used on feme to

¢ neglected; 1t 1s included to isolate the hets from the grids. The phose shifting
work is thus R13 ard C22 with C27 in parallel on, for exemple, band Le This
ircuit is predominantly rosistive over the band (2 lic/s = k4 lic/s), isce the copoci-
ive roactonce is small in relation to the resistence of R13 (Le7K)e The currcnt
through this circuit therefore leads the voltage by a relatively small angles The
voltage af the grid, however, lags this current by 90° and thus the valve, as a wholg
appeers 28 an inductive reactonce across the oscillator tuned circuit. The actucl
vedus of reactance 1g determined by the mutusl conductance of V1 which is varied by
the application to its control grid of the asfe voltage from V5, thus resulting in
A quency nedulation of the oscillator. The smplitude of the a.fs fed to the
reactor iz detormined by the settings of the controls RVL, RVL4, pre-sct resistors
RVE - n/¢1 and K7, which form a potentiometcr network across the output of V. The
corroct velue of awfs t0 produce the deviation indiceated by the setting of the
DEVIAEIOF contrel RVY4 varies from band to band and also throughout each band. The
prce~set resistors RVE - RV1Ll are switched in to set up the correct voltage for each
bend and the potenticmeter RV1 1s ganged to the main tuning control C36 to adjust
the voltogs te the correct veluo throughout the band.

11, To ccmpensate for the valve tolerances should V1 be changed, 027 and R8 have

srnabive valuss shown in Plge 2001 and Table 200ls The most suitable value to
give thc agprcprlatc gpecificeticn flgures should be fitted during repair and test
nshtrument kbbb FLER TELS Lle—LH'

+
=5

lze  As for cem., the zctual deviation ig dependent upon the asfs ocutput from V5

[ g of the “Arrbct omplitude. It is adjusted by the SET MM control RV3 and

[ moter vl.  The varicblc resistor RVS is used to bring the pointer
of the moter "oirhident with the CAL merk, and the sefe cutput is then of the
cmplituac.

Attonuators ond lictoring

13, The refe output from Vi is fod dircet to the finc attonueter notwork R27 — RL6.
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This provides a range of attenuation in 2dB steps from O - 20dB depending on the
setting of SWBe The tapping of the fine attenuator is connected to the cearse
attenuator network R48 —~ R55 which provides steps of 204B up to 80dBs. Thus the
camplete range of the two attenuators is 1C0dB. The output is taken via a 75 ohm
cable to a terminating unite Terminals on this unit allow for the selection of a
source impedance of 75 ohms or 7.5 ohms. In the latter condition, the ocutput signal
voltage is onc-tenth of the nominal output. The meximum open-circuit output voltege
across the 75 ohm torminals is 1CO0mV.e If the oscillotor is loaded with an impedance
of the samc order as the source impedance, then the usual caleulation must be made
to determine the true voltage across the load, cegs 1f the load is the input of a
wireless set designed to match a coaxiocl cable with an impedance of 75 ohms resis-—
tive, then the voltage delivered to the sef will be the indicated voltage as read

on the attenuators divided by twes

lhe The correct carrier level is monitored by the meter il when the switch SWD is
switched to CAR. The rofs output from Vi ig rectified by the full-wave rectifier
‘circult comprising the crystal rectifiers MR2 and MRL4, and an ref. filter consist-
ing of L29, L30, C39, C48, R16, R17, C28, 29, ard the fecd-through capacitcrs Cli
and Cl7. When the carrier level is measured as belng 100mV at the terminating unit
(with the two attenuator switches fully clockwise) the carrier level meter pointer
is adjusted to be coincident with the CAL mark by the pre-set potentiometer RV7.

15« The aems modulation depth and fems deviation are monitored as described in
parass 9 and 12 respectively,

FOWER SUFPFLIES
Input

16s Two separate sockets are provided on the front panel into which the appropriate
supply lead for either a.c. mains or 12V battery is pluggeds The mains supply is
filtered and feeds the mains transformer TR1 at the appropriate tapping pointa

Mains fuses are provided in each lege For battery operation the battery supplies =
vibratar VBl, which fceds an additional primery winding on TRle Both the input and
the output of the vibrator are filtered and suppressed to reduce "hash" and remove
it fram the operational frequency band of the instrument. Fuses are provided in
each leg of the battery supply. A filter box is provided for use when a common
battery is used to supply the oscillator and any other cquipment. This box contains
two electrolytic capacitors Cl50, 151, in series across the battery and centre-
tepped to earthe It is connected in the battery supply lead and filters out any
refs intrcduced via the battcery.

Output

17 The mains transformer TR1 has two sccondaries, onc for the hets supply, the
other, a 6 volt winding, for valve hecter supplye The dicl lamp LPL is connccted
across the 6 volt winding. The h.te secopdary winding output is rectified by the
full-wave rectifier V7 and smoothed and filtered by Ll3, R66, C52 and C5L. An
hets fuse is included in the positive line immediately before the filtering and
smoothings The hete gsupplies to the rcactor V1 and the master oscillator V2 are
stabilised by V6. All supplies fed into the screened rof. box are filtered at the
point of entry.
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DETAIL OF COMPLETE EQUIPNENT

18, The complete equipment comprises the following main items:

(a) Oscillator, Test, Nos 1 7D C0783
b) Lid Assembly 7D 00837
c% Units, Terminating, refs Nce 3 ZD 00293
d) Connector, 3-Point, Nos. 102, 5 ft. 7D 01505

(e) Connector, 2-Point 4 fte 6 in. and

Filter Assembly Nos 1 7D 02335
(£f) Sundry spare fuses, etce

Items (c) to (f) inclusive are carried in (D).
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