Here the ratio ;—2 is small except when the crystal is at minimum resistance sO that by arranging the
1 . .
amplifier gain u to satisfy the condition V, = pV, only in the region of minimum resistance, oscillation
w11.l be restricted to the crystal frequencyl. This :ype of oscillator is not satisfactory with crys.tals- of
resistance much in excess of 1,000 ohms due to the increasing difficulty in preventing self oscillation
thr01_1gh stray capacity. While being a useful circuit in many respects stability is not as good 2 itz
previous circuits described as variation of the tuned circuit produces a considerable frequency shift.

Low frequency oscillator for flexure mode crystals—Single Valve

The circuit is shown in Fig. 46. Flexure mode crystals are normally produced for frequencies between
1 ke/s and 50 ke/s. The range 1—12 ke /s is covered by the XY flexure and over-lapping this from 8 kc/s
to 50 ke/s the NT cut flexure is used. As would be expected the characteristics of such crystals vary greatly
from the other modes and have been dealt with elsewhere.

The mechanical movement of the quartz at the lower end of the frequency band is of considerable
magnitude, making it necessary to operate the crystal at a low level of oscillation to restrict this move-
ment. Failure to observe this point will result in complete disintegration of the crystal. In addition,
above a certain level the series resistance of the crystal will rise rapidly causing oscillation to cease on the
flexure mode and to commence on the longitudinal mode.

The crystal operates as a three terminal network with the common point taken to the earth line via a
150 pF maximum variable capacity. The remainin g terminations are taken to the control grid and screen
grid respectively. The screen grid acts as the oscillator anode and amplification takes place at the valve
anode. The output is fed to a germanium rectifier and the resulting DC is fed back to the control grid.

As the equivalent series resistance of the flexural type of crystal varies considerably with frequency it
is necessary to change the grid resistor to suit.
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FiG. 46. LF oscillator for flexure mode crystals. FI(‘Z._IfV. CI:F OISCIUatOI‘forﬂexure mode crystals.—High
Condenser C, is normally T5pF for test purposes, but  stability. b ondenser C1. is normally 75pF for 1est
may be varied between 50 and 150pF for adjustment of pl;l_‘poses), ut may be varied between 50 and 150pF for
crystal frequency. Approx. 100 parts in 10° frequency  adjustment of crystal frequency.

SI:?‘;Z‘&;SC ‘(1); ?{ .Obmmed' Values of R, and R,:
Mode Frequency R Mode Frequency R, R
XoYs 1.6—4.49 kc/s 2.2MQ XY 1.6—2.79 ke/s 220kQ 1MQ
PXEY 4.5—12  kcls 220k2 XY 2.8—5.99 ke/s 220kQ 220k
NT 8—19.99 ke/s 220kQ 57 6—12  kes 68KQ) 17kQ
NT 20—50  kcs 47kQ2 NT 8—50 kcls 684Q 47kQ

51
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e c/s | 100—500 kc/ﬂ o oy FIG. 48.  Colpitts oscillator,  parallel

& 100 pF 100 oF resonance. Frequency range 50—500

G, Gt er Siiiiimer kels. Input capacity 30, 50 or 100pF,
i 0.01 pl;: 250 pE —L_cy adjustable by C;.
¢ 0.01 uF o 5 Re Rs Final alignment should be made using
R, 0.01 uF o0] ,':{i a Crystal Test Set Type 330. Adjustment
R, '1‘67,("’},9 1,5M @ ——» to exact frequency may be made by
Ra 4.7k Q 6.8k @ EF9) 2 &8 yariation of Cy. Frequency swing avail-
ﬁ‘ 100k 2 237;:( o foses _ able, 150 parts in 10°.
R, 100k £ ke | T—t—{---
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circuit, excessive stra t be taken in laying out wiring as, due to the high impedances in the

. : y capacity can cause appreciable changes i i erformance. The output
from this oscillator is rich in harmonics. = R o .

Low frequency oscillator Jfor flexure—High stability

5 rl;bls cfltrcult (Fig.. 47) is a modification of the previous oscillator for use where better stability is
quired together with a pure sine wave output. A greater degree of level control has been obtained by
the addition of a stage of amplification.

Slllgle valve operation has been retained by the use of an ECC91 double triode. Grid and anode
resistors are selected by a four position switch to match the crystal resistance.

LF Colpitts oscillator. Parallel resonance—Single valve (30, 50 and 100 pF input capacity)

This oscillator is basically the same as the circuit shown in Fig. 40 with component values suitably
adjusted for the lower frequencies used.

It provides three input capacity conditions namely 30, 50 and 100 pF and is intended to line up with
the new Crystal Test Set Type 330.

The use of the 30 pF input condition isnot recommended as smallvariations of capacity values produce
a large frequency shift.

As the full frequency range 40—500 ke/s cannot be coyered without component changes the range is
split into two and tables of suitable values given. The circuit and these details appear in Fig. 48.

LF Colpitts oscillator. Parallel resona{we—Level controlled (30, 50 and 100p F input capacity)
Where greater stability is required in t%le frequ.ency range 40 to 5'00 ke/s the circuit shown in Fig. 49

is recommended. This uses the same oscillator circuit as Fig. 48 with the addition of an amplifier and

diode to provide automatic level control. The crystal thus operates at a lower level reducing frequency

drift due to crystal heating.
| L 250V
e o

Fic. 49. Colpitts oscillator,
parallel resonance—level con-
trolled. Frequency range
50—500 kc/s. Input capacity
30, 50 or 100pF, adjustable
by means of the 100pF
trimmer (C). Fine adjz;stmen!

equency can also. 0¢
zfﬁ"ecfte{t{ by variation of this
trimmer.
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