CRYSTAL OSCILLATOR UMIT

Ass. Draving D,21L0C0 Gap.j #r kL

Schematic T.14163

1, GEVERAL

This unit is a 4 keo/s (Grp.3) or 5 kes (Grp.k) crystsl comtrolled
oncillator, having a freguungy stebility of 5 parts in a million fer all
cunditions normally encountered. '

The overzll dimensions are 73" x 33" x 6“(18.11-..cms x 8.25 cms x 15.2 cms
wnd the weight is approximately 475 1bs (2.15 kilegms),

2. DESCRIETION

The unit employs an indirectly heated H.F, pentode. The crystal
(which is mounted in a temperature controlled oven) is connected between
the anode, earth and grid, with cepacitor C2 present for D.C. blocking,
A varicble capacitor, with clamping device, is wired in series with
the ecarth connection to the crystal, and provides a small degree of
froquency adjustment ( nominally 40 parts in 107), A capacitor C3
1z comnected between the anode circuit and earth, and limits the voltage
applicd to the crystal, by strapping combinations of the associated
otpacitors C4 and C5 in parallel with C3, 2 degree of oscillator output
lovel zdjustment in cbiained, Part cf the oscillator. output signal
is reciified, smoothed, and applied as an A.V.C. voltage to the grid
of the vilve via a potential divider.

The crystal oven employs & Carpenter type relay, having two similar
¥indings, for oven heater switching. One winding is connected in series
with a thermistor situated in the oven asserbly, and the other winding
in oeries with =n external resistor chain and associated thermistor,

f‘mm paths arc connected across a D.C., supply, and form a bridge circuit.
#ith the oven opcraging at its correct working temperature ( nominally
within the ronge 65°C to 70°C), equal current flows through each winding
®f the oven rclay and the oven heater relay contacts are open. The oven
themuistor is thermally connected to the oven, and with a decrease in
#ven temperature the themistor resistance increases, this causes a
:}1"5:&&!-’: gnbalame end the relay operates. The relay contacts connect

U: )F-‘l}‘)}:-fl.y to the oven heater, which restores the oven to the correct
th;er‘f"r“’ the bridge is now balanced and oven reley contacts open,
s restoring to the eriginal condition. The strapping of resister

N crfltfi';l:f? and the tanI?lnf;; point for external thermister RTH.2 is
mwga;;glog’j;zﬁyf;musment, and is carried out with the object of
voltage chunges. equency -stability for ambient te.mperatu:qe and supply
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3 SUPPT.IES

The following supplies are recuired by the unit with
connection tag nurbers:-

H,Ts 150V D,C, (tags 9 +ve and 7 -ve)
LeT. 6.3V A,C, or D.C. (togs 16 and 18)

Oven Heater Surcly 21V A.C. or D.C. (tags 1 & 2)

Oven Heater Control Circuit 24V D,C, (tags 6 +ve and 8 =ve)

Note:- No measurements of oscillator output voltage and frequcne
should be recorded until oscillator has "warmed up" for at least 2 hours,

L. OUTEUT VOLTAGE

The oscillator output voltage at L4 or 5 ke/s (as applicable),
is a nominal 2,75V ReM.S5. across tags 10 & 11 earthy, when loaded
with 100K ohms.

54 FREQUENSY ADJUSTMENT

The frequency of the oscillator mey be adjusted if necessary .
te a limited extent, by means of control Cl (kneb with reference scale),
the looking device should be relcased with the aid of a scrowdriver and
when new required setting has been obtained, "control should be relocked.,

Ee RELAY ADJUSTMENT

For correct operation ¢f thc oven, and thus correct frequency
stability of the oscillator unit, it is necessary to ensure that the
relay RA associated with the even is correctly adjusted. The relay
cperating current (in either directien for windingz tags 1 & L) sheuld
be as near .5 mA as possible, and for the frequency stability quoted must
be within 20% of .5 mA. With a relay adjustment current of ,5 mA
+ 20% the frequency stability is reduced and with higher relay adjus*ment
currents the frequency stability is progressively reduced. A relay
current of +5 mA -20% increases the frequency stability but currents
below this figure reduce the relisbility of cperation. An aven heater
switching time ratio of greater than 10:1 indicates incorrect operation
of the oven,

7e THERMISTOR RESISTOR

The oven temperature setting is carried out by meens of R10 resist
chain strappinggit is a oritical factory adjustment and should not be
altered. W%th the gven operating at its correct working temperature
(nominally 65 C to 70°C) the very approximate resistance of the oven
themistor RTH.1 is 300 ohms, and if measured "cold" at an.ambient
temperature of 205 C is approximately 2000 ohms,
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Tho thermistor RIH.2 associated with the control resistor
chain R10 haes & resistance with a 20°C ambient temperature of

approximately 200 ohms.
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