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AUSTRALIAN A.D]IEN]".!UM No. 1
to Chapter 1 of AP.2548A, Volume I
(February, 1854)

TECHNICAL INSTRUCTIONS.

CRYSTAL DRIVE UNIT
Y10D/500, 560
for use with
TRANSMITTER Type T.1154.

INTRODUCTION
Purpose of Crystal Drive Unit

1. The Crystal Drive Unit is an oseillator intended for use in conjunetion with Transmitter
Type T.1154. Ttz use will result in improved frequeney stability over the operating range, 2.18 Me/s
per second. The transmitter has to be suitably modified to gain this additional faeility.

Crystal Operation

2. The Crystal Drive Unit has provision to hold up to twelve erystals, type 310XV, which are
housed in a compurtment readily aceessible from the front of the unit. Any one of the erystals may
be selected for operation by means of a twelve-position rotary switeh located on the front panel

3, The Crystal Drive Unit is designed for operation at the fundamental frequeney of the erystal
over the frequeney range 2-18 Me/s. However, at reduced output, harmonie operation is possible by
suitably tuning the transmitter.

4. A toggle switch control is provided for the operator to switeh the Crystal Drive Tnit off, and
restore the transmitter to the conventional Master Oscillator operation,
Power Supply

5. The power required to operate the Crystal Drive Unit is taken from the transmitter. To
facilitate installation and maintemance of the Crystal Drive Unit, the interconnection eable is ter-

minated at an eight-pin eonneetor designed to plug inte a mating connector attached to the side of the
modified transmitter.

Overall Dimensions of the Crystal Drive Unit

6. Width = 3 inches.
Height = 104 inches (ineluding mounting bracket).
Depth = § inches,

-

7. The weight of the unit, complete with valve but less erystals, is 2.2 lba. wi.

GENERAL DESCRIPTION
Transmitter Type T.1154 Circuit Modifications

8. Cirenit modifications are limited to the master oseillator section of the equipment, and eirenit
designations used under the above sub-heading are those shown on the schematie diagram of Trans-
mitter Type T.1154,

9. The modified transmitter works in the conventional manner when the switeh on the Crystal
Drive Unit is in the ** MO position. When this switeh on the Crystal Dreive Unit is switched to-
“lrystal,’’ the relay in the modified transmitter alters the cirenit so that the master oscillator valve V1
operates as a grounded grid, plate-tuned amplifier, cathode-driven by the Crystal Drive Unit.

10. The eirenit changeover, as performed by the relay, is as follows:—

{a) “*M.O."* or Normal Operation,
(i) Relay is not energised.
(1) Cathode of V1 is grounded thromgh relay econtaets.
(1ii) Anode eoil conmected to grid through C5 and relay contacts,
ie, eirenit operates as the conventional self-exeiting oscillator.
{b) “"Cryatal’ Operation.
(i) Relay is energised from L.T. supply through plug and socket interconneetion and
switeh BWI1, in Crystal Drive Unit.
(ii} Relay comtaets open, bias developed aecross impedance in eathode of V1,
(iii) Grid of V1 is grounded through relay eontacts.
{iv} C3-te-grid eonnection rendered open eireuit by relay contaets.
(v} Cathode of V1 driven by R.F. output of Crystal Drive Unit,
ie., ecirenit operates ns n grounded grid, eathode-driven, plate-tuned amplifier,
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Crystal Drive Unit

I 1L The Crystal Drive Umt. will provide a signal of sufficient nmp]ltude to drive the final stage
of Tmnﬂm1tter Typs T.1154 to approximately full output at any frequency within the band 2-18 Me/s.

12, The ecirenit used employs a nine-pin {type CV2129) miniature valve of the Noval base series.
The circuit arrangement iz that of a modified Colpitts. The oseillatory condition is not dependent
on any particular setting of the anode tuning eapaecitor of the transmitter.

13, It will be seen from Figere 1 that facilities are provided for switching inte circuit any
one of the twelve ervstals that may be plugged into their respeetive sockets. The fromt secetion of
switeh SW2 is arranged to conneet the seleeted erystal between the grid of oseillator valve V1, and
the main negative H.T. line. Tt should be noted that all RF. returns are eonneeted to the negative
H.T, ling which, in turn, is eonnected to the frame throngh eapacitor C5. The second section of the
switeh is eonnected to short eirenit the sockets of every erystal, the only exception being the one
selected for use. This arrangement is intended to prevent oseillation cther than at the selected
Irequency.

14, The valve V1 forms the dunal function of oseillator and buffer-amplifier. The screen grid,
which is at earth potential with respect to H.F., serves as the anode of a triode oseillator, while the
putput of the stage is taken from the main anode .of the wvalve through coupling eapaecitor OC6,
earrier voltage heing developed aeross RFC 2. The eoupling between the two seetions of the valve
is prineipally through the common electron stream. The eathode is maintained at R.F. potential due
to isolation caused by RFC 1. Bilas is developed acrosy R4 to prevent excessive dissipation at the
eleetrodes, should the unit be left switehed on without a crystal in the approprinte soeket.
Capacl‘tor €2 serves the cnnventmnal bypass function.

15 Feedback voltage, necessar}r to cause oscillition, is develeped across the eapaeitors C1 and

3 which are efleetively eonnected ncross the *ftuned’’ input eiremit, and their junction point is
eonnected direetly to the cathode, The amount of feedbael is eontrolled by the ratio of the reaetanee
of the respective eapacitora. 7

s 16, 'Resistor B2 provides isolation between the grid eirenit and the bias supply. R1 and B3 form
a potentiometer or attenuator network to limit the fixed bids voltage applied to the grid during key
up and key down eonditions, The grid leak of the erystal oseillator is returned to the bias line
that i ecommon to both the master oseillator and output stages of the tr'ummlttet', henee is keyed
in si—ep with them.

17. Tt should be noted that when the transmitter is operated in conjunetion with che Crystal’

Drive Unit, the grounded grid amplifier stage is not keyed.

18, Tcgglc switeh 8W1 controls the potential applied to the anode of V1, and to the eoil of
the relay that is installed in the transmitter. When the toggle switeh it set to the *M.0.7° position,
the H.T. to the stage is disconneeted, and eurrent does not flow through the relay coil. Power is
applied to both of these cirenits when the switeh-is set to the ©/Crystal?’ position. |

19, Tt should be noted that the heater of V1 is connected to the LT, ecirenit in tho 1rnlmunttur,
hence it is off only when the main switeh of the travsmitter-is turned “OFF’"

consTRUGTIﬁNAL DETAILS
General '

20, The appearﬂnée of the Crystal Drive Unit, when attached te the side of Transmitter Ty pe
T.1154, is as shown in Phote 3. Tt is made up of three main parta:—

(a) Main ecase.
(b} Contrel panel. i e

(e} Crystal eover.

Main Case
21, The main ease is made of 16.8WG. aluminium, suitably primed and finished with o hlack
broeade, baked enamel. The metal folds and flaps ave fastened together by means of aluminium rivets

82, To faeilitate the mounting of ‘the unit on the side of the transmitter housing, the ease is
fitted with # mounting bracket on the right hand side, and the wall is drilled to neeommodate a
serew that passes throngh the hole and into the frame of the transmitter, Five domes are also raised on
‘this gide of the ease to spaee it from the side of the transmitter.

23. A rectangular eutout is provided to allow the interconmeetion plug to pass through the side
of the ease to mate with the ;:orrenpmmmg cunnt‘etur attached to the gide’ of the' transmitter,

24, Two fixed anehor nuts are ﬂtta,ched to .lh » inner walls of ‘the ease to reccive the two enptive
gerews that loek the eontrol panel i pesition.
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Control Panel

85. The control panel cousists of a 16.8WG. aluminiom plate with a turned-up flange om each side.
The panel is hinged to the main ease on the battom edge. In the elosed position the panel mounts
flush to form the closing side of the main ease. The two eontrols are meunted on the top section
of the panel, and are termed the **M.O.7- CRYSTAL' eontrol, and the HOHANNEL SELECTOR

96, The “M.O.V-CORYBTAL'™ switeh causes the transmitter to be eonnected for use in the
conventional manner, or, alternatively for operatiom in eonjunetion with the Crystal Drive Unit.

97, The *‘CHANNEL SELECTOR’' switeh is a twelveposition switeh arranged to select any
one of the twelve type 310XV crystals which may be accommodated in moulded sockets mounted on
the lower section of the control pancl, Each socket iz numbered to eoineide with the appropriate
sotting of the selector switeh,

98 The control panel is anodised and dyed a deep blue-black, and sll letterings and numerals
finished in clear aluminium. On the rear of the contrel panel ia mounted a cadmivm-plated and
passivated sub-ehassis of 20 BG. bright mild steel. This chassis or bracket supportz a laminated,
resin bonded eomponent panel, and the gocket for the oseillator valve V1.

29, Wiring, including the connector cable, is carried out with P.V.C. eovered, multi-stranded,
copper wite.

30, The hinge on the bottom of the control panel allows it to be swung forward and out of
the main case, so that the rear of the panel is readily aeceessible for maintenanee purposes.

Crystal Cover

31, The erystal cover is made of 18.8WG. alumininm, suitably primed and finished with a black
broeade, baked enamel. It is hinged at its bottom edge to the control panel so that it forms a cover
for the erystals housed in their respective sockets. Tt may be swung forward to give ensy aeccess to
the erystals.

42, The erystals are held in position by o gentle pressure exerted by sponge rubber that rests
on the emds of the erystals when the ease iz closed. The sponge ruobber is fastened to the inner
surface of the erystal cover. The cover is held in the loeked position by means of n captive serew
fitted te its upper end. =

33. An ctched aerylie plate is attached to the front of the erystal ecover and is provided for
the operator’s eonvenienee. Data such as ehanmnel number, erystal frequeney, ete, may be pencilled
on the data plate. Such notes may be robbed out with an ordinary robber eraser.

INSTALLATION

34, The Crystal Drive Unit is designed for mounting on the left hand side of Transmitter Type
T.1154. The installation of the Crystal Drive Unit, and the modifieations to be made on the trans-
mitter, are deseribed in H.A AF. Wireleas Modifieation, Order {AIR)} No, 40. .\_‘_

OPERATION
Tuning Procedure

35. The following procedure should be adopted for tuning Tranamitter Type T.1154 for operation
in conjunction with the Cryatal Drive Tuit. :

{a) Key Up.
(i) Set the CEMLOLUORYBTALY? switeh on the Crystal Drive Unit to ¢ Crystal”.
(ii) Seleet the required erystal by means of the P CHANNEL SBELECTOR'’ switeh.
(iii) Select the appropriate frequency band on Transmitter Type T.11564.

{iv} Place the GALOL VS TTNING ' eontrol of the transmitter in approximate position
corresponding to that of the desired frequency. )

(b} Key Down.

(i) Vary the ¢*M.0."' eontrel on the transmitter until a dip is indicated on the **P.A.
CURRENT®' meter (this indicates that the grid of the P.A. is being driven).

(ii) Adjust Aerial Loading eirenits, using the procedure normally adopted when the
transmitter iz operating in eonjunetion with its inbuilt master oscillator,

(ili) Cheek the dip with the **M.0.'" eontrol, and retrim Aerial Loading.

A3)



‘MAINTENANCE
Fault Tracing
6. Transmitter not operating satisfactorily with switeh on Crystal Drive Unit set to MO

(i} TUndo captive screws on front panel of Crystal Drive Tnit, move the panel forward
to allow aceess to main ease, and diseonneet plug on interconnector cable from its
mating socket attached to the side of the transmitter, If the fault persists, the
trouble will be located within the transmitter.

(ii} Check the relay econtaets to ensure that they are clean and making good eonneetion.
(iii} Cheek for short eireuits between Jugs on the intereonneetion socket,

{iv) Examine soldered eonncetions on relay and soeket wiring for poor vontact.

(v} Ensure that insulation on leads installed as part of medifieation kit is not damaged.

(vi) If fault persists after making the above checks, carry out fault finding procedure
ag ingtrueted in handbook for transmitter.

{vii) Restore the Crystal Drive Unit to its original condition.
37, Transmitter operates under “*BLO."" conditions when switeh om Unit is set fo *ORYSTAL',
(i) Changeover relay installed in transmitter not funetioning corrveetly,
{a) Open ciremit relay coil (alternatively, shorting turns).
(b} Interconnection plug and socket eontacts making poor conneetion (pin #),
(e) Relay contacts require cleaning,

38, Transmitter operating satisfactorily when switehed to **M.O., ‘but unsatisfactory .when
operating under “*CRYSTAL®’ conditions,

(i) Faulty oseillator valve VI (type CVZI20—substitute replacement).
{ii} Faulty erystal (substitute replacement).
(iii) Apply voltage and eurrent annlysis (see paragraph 42).

(iv) If valve iz not oscillating, as indieated by eathode cwrrent being higher than normal,
the fault will probably be due to poor switeh eontact, faulty eapacitors, or faulty RFC.

a8, Negligible H.T. volts on anods of V1,
(1) Open cireuit R 2,

40. HExeessive voltage at cathode of V1, and reduced anode eurrent.
(i) Open cirewit BFC 1 or R4,

4l R.F. drive voltage developed at anode of W1 (type OV2129), bat not appearing at cathode of
grounded grid amplifier in transmitter.

(1} Interconmection plug and socket making poor eontaet (pin 7).
(i) Capacitor C6& open eireuit.

Note: Bhould it be desirable to use the transmitter installation without its associated receiver,
it will be necessary to complete the H.T. return eirenit. This may be eonveniently dene by mounting
a resistor (2,000 ohms) within the Crystal Drive TUnit. Conneet the resistor hetween the eentre
shield of the valve socket and the frame of the Crystal Drive Unit. :

Typical Voltage and Current Analysis

42,
Primary Supply. = 23 V. Do '
Heater Supply. = 585 V. D.C.
High Tension. — 185 V. D.C.
Bias. ““Key Up'' measured = — 73 V. D.C
at Junetion of R1, B2 and RS,
Total Cathode Current. = 32 mA. D.C.

Receiver (1155) Current. = 60 mA, D.C,

i Voltage measurements made with respeet to frame, using a meter of sensitivity 1,000 ohma
per volt.



43. COMPONENT PARTS.

b
£
Cirouit Component Falue Tolerance Rating  Manu- Manufact. R.A.AF.
Desig. Jacturer Type No. Tdent.
" ¢1 | Capacitor, 220 pF. | = 8% | BOOYV, | Bimplex M.8. Y10C/501793
Moulded, Mica D.OW.
2 | Capaeitor, WE. pF. | = 20% 00V, | TLC.C. O.T.H.422 | Y10C/501660
Ceramic, IHelectrie D.CW
C3 | Capaeitor, 47 pF. | =1 pF.| 250V | Dueon N.750, Y10(/501658
i Ceramie, Dieleetrie DCW Btyle A
C4 | Capaeitor, 10 K. pF. | =+ 20% 00 V. | T.CC. C.T.H.422 | Y10C/501660
Ceramie, Dielectrie | D.OW,
C6 | Capaecitor, 10K, pF. | +=20% 500 V. | T.C.C. C.T.H.422 | Y10C/501660
Ceramic, Dieleetrie D.CW.
C6 | Capaeitor, 10 E. pF., | +20% 50OV, | TLC.C C.T.H.422 | Y100,/501660
Ceramie, Dieleetrie D.OW,
Cirewit Component Falue Tolerance Rating  Manu- Manufact, E.AAF.
Desig. olms facturer Type No. Tdent,
R 1 | Resistor, Carbon a0 K. -| + 10%, 1W, LE.C. BTA Y10W /Z222207
R 2 | Resistor, Carbon 27T K. == 105, 1W. LR.C. BTA Y10W /2222186
R 3 | Resistor, Carbon 2T K. =+ 10%: 1w, LR.C. BTA YI10W/Z222186
K4 | Resistor, Carbon 100 =+ 109% 1W. 1.R.C. BTA Y10W,/Z221110
b.C.
irewit Component Talue Rating Resist- Manufae- Manufact, R.AATF.
gj;;l. por Amps. anee iurer Part No. Ident.
Ohma
' ; -
RFC1 | Choke, R.F. 0.75 mH. | 0.04 D.C. 25, | Kriesler 44—6 | Y100/501659
RFC 2 | Choke, R.F. 0.75 mH. | 0.04 DC, 25 | Kriesler 440 Y 10C/501659
8W1 | Switeh, Toggle DP 950 V/1A A.C. | — | Arrow | 20905LT13 | YI10F/500362
Change-
OVEer.
AW 2 | SBwiteh, ﬁotary - R vAes Do | — | MBP. AKB2317 Y10F /500337
(Oak).
o
PL1 Plug, 8-Fin - —— — — | Painton | 500208 Y10H /500297
SK 1to
8K 12 | SBocket, Crystal — - — | Teletron | BCR2ELIP Y10H /500335
SK 13 | Socket, Valve 9-Pin — — | Teletron | STH9L/3 TI0H/G00534
Noval.
Vi Valve, Oscillator Cv2izs — — G763 Y100V,/2189
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PHOTO. 1.
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PHOTO. 2.
Photograph of Interior of Crytsal Drive Unit.
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PHOTO, 5,

Photograph of Crystal Drive Unit attached to side of Transmitter Type
T.1154, with Crystal eover lowered to reveal Crystals,
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