ELECTRICAL AND MECHANICAL T TELECOMMUNICATIONS

ZNGINEERING REGULATIONS Z 382

(By Command of the army Council)
SIGNAL GINERATORS NO 1, MKS 1, 2, 2/1

GENERAL DESCRIETION

Errata
Note: This page Owill be filed immediately in front of pege 1, Issue 1, dated 28 Jan L7,
1. The following amendments will be made to the regulation.

2. Page 1003, Issue 1, pages 1005 and 1007, Issue 2, (Figs 1002, 1003 and 1004).

Add note against pin 8 of A.C, MAINS SOCKET:'TO SUPPLY EARTH!
(Tels Z 387 Mod Instr No 2 refers),

3. Pages 1003 and 1005 (Figs 1002 and 1003) BATTERY SOCKET
Delete 'L,T.-' and reinsert under H,T.—

Lo Page 1007 (Fig 100L) PIA
Delete circle denoting the spigot and reinsert centrally between pins 5 and 6

E/P/100
Issue 1, 2. Dec 58 Page O
Distribution - Class 1320, Code No 4






ELECTRICAL AND ECH NICAL RESTRICTED TELECCILUNICATT ONY
ENATNEIRING RECULATIONS Z 382

SIGNAL GENERATORS NO.1, iKS.1, 2, 2/1

Note: This information is provisionsl and is supplied for guidance vending
R . o . x . .
the issue of more complete instructions. All errors of a technical
nature should be notified in accordance with Tels, A 009.

PRELUJINARY DESCRIPTICON

Electricnl (sce Fic.1)

1.

Signel senerator No.1 is e precision instrument supplying an R.F. signal of
accurctely known cimplitude. It is a commercial equipment (viarconi instruments,
type T 144), wnd the commercial tyoes corresponding to the various marks are given
in Table 1.

Army ilarconi
‘ ‘mark reference
1 TF 144F
" 2 TF 144G
2/1 TR 144G

Teble | - Commercial type references

2. A triode R.F. oscillator senerates a C.W. signal of frequency variable between
85ke/s ond 25iic/s in eicht ranges, the frequency coverage of each range being
detailed in Table 2. The output of the oscillator is loosely coupled to a ladder
attenuotor, the current through (and thus, indirectly, the voltage across) which is
monitored by a thermocouple nmeter. The attenuator consists of five multiplier steps
ond a slide wire portion, giving an outout continuously variable from 1uV to 1V.

The output is taken via & coaxial cable and terminating dummy aerial to the equioment
under test,

| Frequency ranges

. Kilocycles
' 85 -~ 200
200 - 500
500 - 1,300
1,300 - 2,500

 llegacycles

- 4-5
-8
..15
15 =25

2
L.
8

U1n

Table 2 - Frequency ranges

3. VWhen sn wcunplitude-moduloted signel is required, o triode ~.F. oscillator
jenerates a modulation frequency of 400c/s which is amplified and then used to plate-

modulate the R.F. oscillator. iicdulation depth mey be varied from zero to 75%.
8 Jon. a ] Pagpe 1
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TELECO J{U: ICATIONS RN LLECTRICAT, AND MECHAITICAL
% 502 LNGINEERTIG REGULATIONS
Lxternal modulation mayr be apnlied either directls to the R.7. oscillator or through
the A7, amolifier,

Le The instrument will operate on either mains or battery supplye. A mains supply
of 200 to 250V, LO to 100¢/s AC., is required, the nower coasumption being LOW.
Battery operation recuires an H,T, supply of 200V ot 30mA and an L.T. supply of LV
at 3 of’Ao

5« All three mariis are fundamentally the same both in construction and in operation.

.

The lil2 difTers from the 1lz.1 in some of its attenuator resistances and the output
impedances are therefore slichtly dilferent; there are olso very inor circuit
differencess. The 1lk.2/1 differs from the other ‘o models in valve types and in
several component values, and has an improved thermocouple and meter arrangement.,

SET CARRIER

SET MOD  PERCENT MOD

Oser
L —-
EXT
Omop
AMPLIFIER
AF OSCILLATOR MODULATOR R.F. OSCILLATOR ATTENUATCOR
Z-302/4 >
302
S
EXTERNAL
MOD

Fige 1 = Dasic clrcuit

Mechanical

7 . ] ! . 1 N Bl ' U3 .
O0s The instrunent is housed in a substantial screening casgcs The front —Hanel and
chassis are readily removable Trom the case afher withdrawal of coin-slotted screws.

Two front sanel reils pHrotect the controls, all of vhich are brought out to the front
panel. Two carrying handles are fitted.

7« The R.l'. oscillator s housed " a ceatral aluminii casting. The coils for the
various irequency ranges ocre ounted in o cylindrical screen, and switching is
accomplished by rotating the coil unit bodilv., Iiach coil assembl;y is a separate unit
and may readily e ramoved or renlaced. Derrllium copper contacts with a vigorous
wining action ensure reliable swibch nchion.

Se  The tuuing condenser shalt is conled vo the control lzwob by an epicyclic
reduction drive, and the dial is locliwed to the condenscr shoalt directly. An
ineremental tuning conbrol roclis the sthator of bhe main tuning condenser over a small

angle by means of a cam and lover mechan:side

N

Page 2 Issue 1, 20 Jan. 1947



DLisCIRICAL JOD e BCHANTICAL RESYRICTED TELECOL LAUNTICATIANS

STCTERRTY REGULALTIONS Z 3C2
9« The monitor and attenuator circuits are uO]uT tely scre ened end fixed to the
fro.t panel, the thermocouple being mounted in the slide wi section of the
attenuator casting. Yo reduce contact noise vhe slide wire uses only a single

movin, contact vo provide very necarly constant dapedence vermination in both
direcvions, and also uses the same metal for the resisvance elemencs and the sliding
concacte

10, The mulviplier section of the afvenuatvor casting is sectionalized to ensure a
lowr apedance earth return path and good screenings The saw cut in the attenuator
casting prevents circulaiing currents vhich would give rise to errors at low outputs
and high fregquenciese.

11  Power supply end i.F. circuits form a separate sub-assembly. The AJF. oscillatc
and modulation transforiers are housed in subsidiary screens mounfed on the chassise

Controls (see Figs.1001 = 1004)

12« The following controls are located on the front pesnel of the instrument:-
(a) SUPPLY O /OTFF switch, which, when closed, completes the primary circuit of
_ the mains transformer.
(b, RAIIGE switch, an G=position switch rotating the coil turret of the R.F.
oscillator section.
(¢c) PREUEICY control, operating the variable 2-gang condenser C20A, and having

a dial with eight calibrated scales corresponding to the eight frequency

ranges and an outer scale calibroted in degrees.

) Loo“ing knob, locking the moin FREOUENCY control in position.

(e) TCREMIGTTAL TUITTIC control, calibrated linearly in 100 divisions, + 50 on
either side of zero; the frecuoncy‘covereqo of this control (for any given
sectting of the FREGUENCY control) corresponding to that lying between the
two hair lines on either side of the indicator line on the cursor of the
FRE UICY control.

(f£) SET CARRIER control, a variable resistor R6A, the setting of which controls
the anode voltage of the 1i.F. oscillavor and thus determines the output of
the oscillator.

(g) “ULTIPLIER switch, a 6=-position switch operating the step section of the

attenuator, each position being marked with a mulviplication factor and a

db. equivalent.

OUTP. T VOLTAGE control, operating the slade wire portion of the attenuator

and havinv a dial culibrated in terms of volt ne and of dbs.

—~
jox
~-

resistor, shunts the secondary w1ndlﬂ; of the A.T. osc1llator transformer
and. thus controls the output of The oscillator.

(k) PERCEIT 100D control, a variable resistor R7A in the grid circuit of the
A amplifier, controlling the input to the valve and thus the depth of
modulatione

(1) Selector switch 524, of which the five positions (EXT. XOD.

ML'PLIE‘IED/ (7. 10D. DIRECT/ Cui7e/ INT. LOD. SET/ INT. XOD. HORHAL)

errange the circuit for:-

(i) The application of an external AJF. signal to the A.I'. amplifier.
(11) The application of an externzl AJF. signal direct to the oscillatore.
(111/ Operation on C.i. onlys

(iv) The preliminary adjustment of internal modulatione.

(v) Oreratsion with internal modulation.

Tssue 1, 20 Jane. 1947 Yage 3
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13+  An O=pin plug PiA on the front vanel accepts either the HATIS socket or the
BATTERIES socket. A coaxisl OUTHUT socket mounied immediately above the HULTIFLIER
control feeds che ouiput of the instrument to the coaxial cable and dwmmy acrial.

Two terminals, BETERIAL HOD and B, provide for the introduction of external modulation.

14. The monitoring meter, the dial of which is calibranited waith SET CARRIER and SET
HCDULATTION posivrons, and a pilot lamp ars mounted on the front ponel.

TECHNTIC/L DESCREFTICN

By oscillator

15« The R.¥. oscillavor enploys a triode valve in a Hartley circuit. The freguency
ie varied by means of a turret swiitch which brings into circuit different coils for
ench of the eight ranges, and witnin each range by o variable condenser, CZ20A The
coils for the next shree lower freguency renges thon that in use are avtomatically
short-circuited by auxiliary conincis. The tuning condenser has two sections, and
the internal wiring of the colil uniu 18 so ayvenged that a single sectlon only is
used above 1.3lc/s, while both sections are in operavion on coils of lower frequencye

1be  The THCRAITTAL TUIING control provides fine freguency control over a limited
renge ot any Siven settdng of the FREGUENCY combrole  The FREQUENCY control may be
locked by the Cluﬂp provided, snd the TVCREMEITAL TG control then rocks the

stator plates of the main tuning condenser. The ranze of incremental tuning provided
is zndacated by the two outer hair-lines engraved on the cursor on the main dizal.

The T CRLEITAL TUYLG dial is calibrated 50 - O - 50, 1If, for example, the

FRE.URLCY control is set to 350ke/s, the IMCREMENTAL TUTHG control covers the renge

345 %0 355kc/s, 8o that each division corresponds o 100c/s.

17« The R.I's output 13 fed to a coupling coil and thence to the attenuator and
thermocouple. The amplivude of the R.F. current entering the attenuator is con-
trolled by the LET CARRIFR control R6A which varies the onode voltage of the
oacillotor. '

LHONLToY

18e  The R.P. current entering the aottenueator heats the heater winding of the thermo-
couple, snd the resulting S.d4.07. across the couple operates the meter. The SET
CARRIER mark at about half-scale deflection corresponds to 20mA R.F. current, while
full-scale deflection is produced by about 25mA. Vhen the meter reads SET CARRIER,
the voliage delivered to the atfenuator is exncily 1V.

Attenuator
19, “The slide wire OUTPUT VOLTACE section of the attcenuator is similar in design to

a congtent—iapedance ladder network, in which the series eleents are wound on a
sinole card snd arc provided with o sliding contact. The variation of input

impedence with the slider sebting is approximacely + 2%. The former of the series

clement s necessarily of appreciable cross-seciion, mnd an Ayrion-Perry winding is
therefore ndopteds ‘e control provides a logarithmic scale; the output voltage mey
thus be read with cqual accurncy at nll parts of the scale. The shunt clements of
the slide wire consist of carbon compositlion resiatorse

Tase 4 . Issue 1, 26 Jon. 1947
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20. The slide wive is termineted Ly the innut imdedance of a G=position ladder net-
work of Z0db. steps. The resistors in thds section are wound on thin mica cards.

At the x100mV setting of the MUILIDLIER, {i.e., for oubnuls voltages from O.1 to 1.0V)
the vse of an external load impedonce mueh less than 5BOOO may result in damsge to the
thermocouple; and the donger of damage is sreatest at fresuvencies below about GMo/s.
The MUINTRIIIER switch is Therefore rrovided with a mechanical ston controlled by a
thuib lever on the nenel; it is necesssxry to depress the lever in order to set the
switch to x100mV. The iz, 1 and 2 instruments also have a limiting resistor, R43,
fitted (cec Tigs. 1002, 1003 as a further safepuord (sece Tels. 2 307/3, lode
Instraction).

21, The internal ouiput and nermissible load imnedances are given in Teble 3.

The internal cutpulb lmpedance is indevendent of the slide vire setting, except in
the region of 1V output, vhere the impedance 'alls somevhat. The accuracy of the
attenuator, and therelore of the oubtput voltaze, will e seriously impaired if the
exvernal. load imedouice is less than the figres guoted. The external load impedance
fiowres quoted remresent avoroxinately the jmpedance which will reduce the output
voltese by 5.

MULTIPLIER Internal output liinimum permissible

impedance . exbernal load impedance
setting Eilze iks.1, 2, 2/1 ‘
X1V f 100 108 . : 2000
x10uV : 100 ey, 2000
x100pV j 100 10 2000
%1V 100 100 2000 ’
%10V 150 104 i 3000
32100mV L B2.50 0 B2LE0 110

ilexze maosi.

- Table ;5 = Inbernal ocutout and load impedances
Hodulator

224 The odulation denth in all cases is referred Tacl: to the rise in K.F, current
in the Tuned circult consecuent unon the heavy modulation. The SET MODULATION marlk
on the momitoring meter corresponds to approxiitely 80 neal: modulation with a
sinusoidal modulating wave.

2%, BSince the indication is in N,IL3. terns, errors in nealk modulation may arise if
the modulation wave form is poor. This fect must De Trorne la mind when using external
modulation. Drrors {rom this sotrec do not arise vhen using internal modulation,
since the calibration is effected Ly an sosolute extvernal method.

3he Internal nodulation is supyplied Yy a Hertley A,. oscillator, giving a modulat-
ing frequency of 400¢/s. The outnut of the oscillator is conitrolled by the SET 10D
notentiomever RHA. VWith the selector switch in the T, 10D 3ET position, this
output is anplied direcsvly to the grid of the AV, amlifier and thence to the
modulation fransformer Thi, the secondary winding of vwhich is in series with the H,T,
supply to the R.F, oscillavor. VWith the ULT 10D control adjusted until the pointer
of the meter resds SET MODUTATION, the depth of modulation is 80%. A smaller depth
of modulation is cbtained by ubtting the selector switch to OT. MOD. WORMAL, when a
second potentiomever is brought into overation to control the input to the A.TF.
amplifier. This votentiomeber is the FERCENT (KD control, the dial of which is

0
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T RCOMMUNTICATTONS TUTRICTED TIZECTRICAL AND MECHANMICAL

382 INGINEERTIG REGULATTIONS
calibrated to read the wercentage denth of modnlation directly.

254 Tor externsl modulation, two alternative circuits are »rovided. In both cases
the internal A7, oscillator is prevented from oscillating by certain of the selector
switch contacts. The modulation denth must be set in Loth cases by adjusting the
imout voltaze. The external scurce of modulation is connected to the instrument via —_—
the EITERIAL 10D and £ terminals,.

25, Vhere amplification of the applied exbternal modulation is desired, the selector ——
switch is set to ERT, MOD, AIPLIVIED, and the modulation is thus applied to the grid

of the A.¥, amplifier. The imput voltage required ig small and the input impedance

is 0.0i0. About 1V input roduces 15% modulation. The AMPLIFIED position is o
intended mainly for use with shallow modulation denths.

27+ VWhere the external modulaticn is to be appnlied directly, the selector switch is T

ut bo EIT, 10D, DIDEUT and the modulation is then fed to the primary of the modulat-

ing transformer. Direct modulation must be used vhere deen modulation is required

and for accurate {idelity determinations« The imut impedance is 6K, and an inout

of 25V will give a modwlation depth of LO%.

Power supplies

20, The inbernal »ower supply circuid for medns operation follows standerd practice, —

using a full-weve valve rectilier and associated smoothing equipment. The SUPPLY

O/ 07 swriteh is dinowerative on batters overation, but in some cases the battery lead

supnlied is fitted srith a switch. .
Mote: The next nage is Page 1001, o

/
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TELECOMMUNICAT IONS RESTRICTED LTECTRICAL AND MECHANTICAL
Z 382 ENGIMEERIIIG REGULATIONS

Table 1001 =~ Details of components

Circuit
reference Type, function or value
TNDUCTORS
1 Chokes, A, Noe 139 L5H (Tropical)
L2 Chokesy AJFes Noe 139A:L45H (Non~tropical)
L3 , Chokes, A.Fe, Nos 121 :6mH (Incorporating R16)
L)-}- : Chok'.es, RQFQ’/ :NO’ 128 :60211]}1
15 Inductances, oscillator, Noe 23A (15=25 and 8~15Mc/s)
L6 Inductances, oscillator, Noe 23B 24.5—8 and 2.5=L.5lic/s)
17 Inductances, oscillator, No. 23C (1,300~2,500ke/s and
' 500~1 ,300ke/ s) ;
8 Inductances, oscillator, lio. 23D (ZOO-500‘kc/ s and 85-2001:0/ s)
, R — . S
T Power, LOVA, 1f0.2  : Primary 200-250V  (Tropical)
T2 Povier, LOVA, No.2A : Primary 200-250V  (Non=tropical)
T3 Oscillator, AT., No.k
Tl. ' Modulator, o.12
SWITCHES
S1 on/ off, S.P., No.2 (SUPPLY O1/OTF)
s2 8~rolc, 5-positicn, No.1 (Selector)
S3 On/ offy DeP., 10,20 : 250V, HA (SUPPLY O/ OFF)
- Turrets, coil, Noal (RLNCE)
TAMPS
IPi €V, 0,34, Hoel or 6V, PL or 645V T : MES cap
SOCKETS
SKA1 Sockets, 8~point, No.3 gﬁ/lains/ battery imput)
SK2 ; Sockets, coaxial, No.2 Dummy aerial
PLUGS
P11 Plugs, 2=point, No.i1 or 3-point, MNo.7 lMains) .
PL2 Plugs, 8-point, o3 Mains/battery input)
PL3 Tlugs, single, Noe 58 Battery)
VALVES
V1 oW, rectifier : UUL, UU5  (AU3A)
V2 , Triode : AC/P
V3 TJW. rectifier : MU12/1lk (AU3)
Vi Triode s ML,

Page 1002 Issue 1, 28 Jane 1947
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TELECCLLUNICATICONS
Z 382

Trble 1001 (contd. )

ELECTRICAL AND ECHANICAL
ENGINEERING REGULATTONS

Circuit Type, function or value —
reference . e e
1 ETERS
1l ..eters, test, No.13
e - .eters, test, No.134
THER: CCOUTLES
- 25mh, Ho,1, Vacuum type (iks.1, 2) .
- 25/, No.2, Vacuws type (ik. 2/1)
CONDENSIRS —
C1 251F, 25V D.C. wkg., Electrolytic, metal case
or 25uF, 26V D.C. wkg., Electrolytic, aluminium case —
c2 8+ 8uF, +5C% =205, 500V D.C. wkg., Electrolytic
c3 LuF, + 104, 250V D.C. wkg.) op
Cly 1R, + 15%, 250V D.C. wkg.) —
C3, Cl L+t +1pF, + 105, 350V D.C., wkg.
Ch O.25uF, + 105, 350V D.C. wkg.
C6 0.2 pl, + 20%, 350V D.C. wkg. —
7 0.1 pF, & 1C%, 350V D.C. wkg.
c3 0.01pF, + 1554, LS50V D,C. wkg.
cs 0.014F, + 1035, 350V D.C. wkg.
C10 0.01.F, + 10%, 350V D,C. wkg.
C11 0.005.F, + 15, 350V D.C. wkg. -
c12 0.002pF, + 15%, 350V D.C. wkg.
C13 0.0015uF,  + 2%, 350V D.C. wkg.
Cik 0.0001pF, + 5%k, 350V D,C. wkg. -—
Cci5 0.0001pF,  + 10%, 350V D.C. wkg.
G165 0.0001pF,  + 2., 350V D.C. wkg.
ci7 0.0001pF,  + 1555, 350V D,C. wkg. —
C15 0.00003uF, + 1G5, 500V D.C, wkg.
or 0,00004uF, + 20, 500V D.C. wkg.
or 0.000021:.F, + 55, 500V D,C. wke. —
or 0.000CCHUF, + 1pF, 500V D.C. wkg.
or 0.000002uF, + 1%, 500V D.C. wkg. N
C19 0.00001pF, + 207, 500V D,C. wkg.
or 0,CO0C05uF, + 1»F, 500V D,C. wkg.
or 0.00002uF, -+ 5%, B5OOV D.C. wkg. _
or 0,000002uF, + 15, 500V D.C. wkg.
Cc20 0,00125 -+ 0.000BOS}LF, verieble, split stator
c21 0.0000251F, + 5o, 50OV D.C. wkg. —
caz 0.000015pF, + 5., 500V D.C. wkg.
Cca23 0.00011F,  + 5o, 350V D.C. wkg.
col. O5LF, + 155 350V D.C. wkg. ~—
Cc25 0. 002uiF, + 5, 350V D.C. wkg.
Pose 100L Issue 1, 26 Jan. 1947 -
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Fiz. Nos. 1003 and 1004 have been amended,

STRICTED
cn2, of Issue 1, dated 28 Jan. 1947.
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LTI A URICLITIOTS RELTRICIED EL_JC'“RICAL AITD L ECIIATICAL
7 382 FI'CTIEERIIY: REGULATIONS
Table 1001 = (conud)

Cirouit Type, funciion or value
reforence
CO DIEUERS (contd. ) |
C26 0 UOUILTF, + 15%, 5>ov D.Co wkee !
c27 OQOOO'“J-F, at 20%, BOOV D.Co. \fl\.&.
c2t 0.004pF, =+ 5%, 3507 D.C. wkg.
c29 0,01pF, & 25%, 350V D.C. wkge
c30 8 + WF + 50% - 20%, 500V D.C. wkge
AT FITUATORS
A i Tapped, R.F., oo 2
A2 . Variable, R.Fe, No. 2
A3 Vorin . le, Rel'sy '0oe 24
Ay Tariable, Rvey Noe 3
REGISTORS
1 b99 + 110
R2 f S + 124220
R3 14003 + 190
R4 L 2601460, trpped at every 22.050
R5 . Bk, 37, wvoriable
Rh 25k, 37, wvariable
RY 50k, 37, variaple
RO © 6000, + 10%, W
R9 L1k, + 1C%, W
R10 5k, & 10%, W
R11 L 10K, + 100, W
R12 o 20K0, x 10%, 1V
R13 L0, £ 10%, W
R4 1K, + 20%, T
Ri5 L 279, + 10%, 44
R16 - 10KQ, + 105 4W
R17 15K, + 16%, ‘ir”
R16 ~ 20K0, + 10%, el
or 22K, 1CH, ,;w
R19 . 25K0, + 10%, 4w
R20 I 2Tk, + 10%, 4W
R21 } 40K, + 10%, i
or 39k, + 10%, ;}W
R22 . 47%0, + 1%, W
R23 | 50Kk, + 1C%, J;w
R2Y 2000, x 5@, W
R25 3000, & 5%y 4N |
R26 O Ohe50, + OS5, AW |
R27 1 5000, + 25%, P
R26 | 6700, less then Sghy 2N
R29 | Lﬂoo, = 10%, il
i !
Pege 1006 Issue 2, 15 Moy 1952
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ENGINEERING REGULATIONS
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TELECQEUNICATIONS
Z 382

RESTRICTED ELECTRICAL 4ND LIECHANTICAL
ENGINEERING REGULATTONS

Table 1001 - (contd.)

Circuit Type, function or value
reference
RESISTORS (contd.)

R30 560 or 5800, + 10%, W

R31 1kQ, + 1075 20

R32 3.3k0, + 10%, W

R33 10kQ, + 105, W

R34 22kQ, + 100, W

R35 220k0, + 1056, W

R36 270k, + 104, ZW

R37 1m, + 105, 27

R38 L7k, + 20%, W

R39 250k, + 105, IV

RO Approx. 4 in. of wire, electrie, X, cupro-nickel, 0.0076

(wound in calibration).

Ri1 820 or 100N or 1200 or 1500 or 2200, + 10%, 2V,

Rh2 2200, + 20%, 47 (not fitted on all models)

LU 2700, + 103, W

/.i.E.8/153

Pooe 1006

Issue 2, 15 sy 1952






