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(a)

. DYNAMOTOR 
(rotary transformer)

PLATE I. (a) THE AMPLIFIER A.P. 32020 (A.C. SUPPLY). FRONT VIEW 
(b) THE AMPLIFIER A.P. 32021 (D.C. SUPPLY). FRONT VIEW



PLATE 2. (a) THE AMPLIFIER A.P. 32020. VIEW FROM BELOW 
(b) THE AMPLIFIER A.P. 32021. VIEW FROM BELOW



THE 16 WATT AMPLIFIERS, AP 32020 AND 32021

The power pack for the amplifier AP 32021

30. This pack consists of a rotary transformer, RT1; a contactor, RL1; an HT test switch,
SW2; and the two capacitors, C14 and C15. The rotary transformer gives a DC output of 265- 
280 volts, and up to a maximum of 170 milliamperes. The power supply is DC at 24 volts, and 
may be from the ship’s LP source or from a battery. The contactor operates from the 24 volt 
supply and is employed to close the power circuit to the rotary transformer for HT external 
switching purposes. The capacitors are for the suppression of commutator interference; they 
are connected one across each of the motor and generator commutators, that is, in each case, 
between the positive brush and chassis.

The rotary transformer (Dynamotor) AP 32065

31. This machine will henceforth in this book be referred to by its alternative name, 
dynamotor. In the amplifier, AP 32021 the dynamotor replaces the rectifying system of the AP 
32020 as the source of HT current. Two designs of the machine are in use; those bearing the 
serial numbers 59480K to 59567K are of the earlier design and are slightly larger than those of 
later manufacture, all of which bear other serial numbers. The machines of the two designs 
are completely interchangeable, electrically and mechanically. Full particulars of the machines 
are given in Appendix 4.

32. HT switching. External and test. For. the reduction of brush and commutator wear on the 
dynamotor, and in the interests of economy of power, external HT switching is arranged so that 
the dynamotor is run only when the amplifier is required for use. This switching is effected by 
means of the contactor, RL1, and switch lines through the plug and socket connections numbers 
5 and 9. The switch lines are wired to the microphone positions and are closed by the operation 
of ’’press to speak” switches. To enable the HT to be switched on locally for test or other 
purposes a switch, SW2, wired in parallel with the external switching is provided and fitted on 
the power pack deck. By this means the contactor operating coil can be energised at the 
amplifier and the dynamotor run up, thus making the amplifier ready for test or emergency use.

33. Valve heater and pilot lamp supply. This supply is direct from the incoming 24 volt DC 
supply.

Amplifier AP 32020 Mod 1 (Figs 3, 4 and Fig 5)

33A. In amplifiers AP 32020 Mod 1, changes have been made in the output stage, in the valve 
heater and pilot lamp circuit, and in the AC power pack, to overcome overheating of the 
amplifiers when they are stacked together. Serviceable amplifiers up to Serial No 2959 will be 
modified by the Director of Stores. In amplifiers Serial No 2960 onwards, the modification has 
been incorporated during manufacture.

33B. The output stage valves, V4 and V5, have been changed to CV391, making an alteration to 
the bias arrangement and the heater circuit necessary. The fixed bias level required is derived 
from the 25. 2 volt AC heater secondary winding of the mains transformer, using D l, R7 and 
C18. Resistors, R30 and R31, are now in series across the heaters of the first two stages, and 
resistor R29, with its value altered is in parallel with an additional resistor R32. The power 
pack differs from the unmodified version in that different types of mains transformer, rectifier  
valve, and reservoir capacitor are used.
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Table 1. CIRCUIT COMPONENTS AND 
THEIR FUNCTIONS

Capacitors

Cl HT decoupling, valve VI.
C2 HT decoupling, valve VI.
C 3 HT decoupling, valve V2.
C4 Coupling, valves VI to V2.

C5 Coupling, valve V2 to grid' of valve 
V3.

C6 Screen grid decoupling, valve VI.
C7 Screen grid decoupling, valve V2.
C8 Coupling, anode » of valve V3 to V4.

C9 Coupling, anode 1 of valve V3 to V5. 
CIO Phase changing, for push-pull 

operation, valve V3.
C ll HT smoothing.
C12 "Earthy" connection (for amplifier 

AP 32021 only).

C13 Reservoir capacitor for capacitance 
input filter (AP 32020 only).

C14& Commutation suppressors. Generator 
C15 and motor, respectively.
C16& _ rRadio frequency suppressor.

R1 Loading, Input transformer
secondary winding.

R2 Decoupling, valve VI.
R3 Decoupling, valve VI.
R4 Anode load, valve VI.

R5 Screen grid, valve VI.
R6 Bias, cathode of valve VI.
R7
R8 Decoupling, valve V2.

R9 Anode load, valve V2.
RIO Screen grid, valve V2.
R 11 Bias, cathode of valve V2.
R 12 Feedback.

R13 Anode' load, valve V3.
R14 Anode " load, valve V3.
R15 Grid leak, grid' of valve V3.
R16 Grid leak, grid" of valve V3.

R17 Bias, cathodes of valve V3.
R18 Cathode, load, valve V3.
R19 Parasitic stopper, grid of valve V4. 
R20 Grid leak, valve V4.

R21 Grid leak, valve V5.
R22 Bias, cathode of valve V4.
R23 Bias, cathode of valve V5.
R24 Parasitic stopper, grid of valve V5.

R25 Screen grid, valve V4.
R26 Screen grid, valve V5.
R27 Ballast series, External pilot lamp

R28 Ballast series, External pilot lamp

R29 & Ballast series, audio valves heater 
R32 cct.
R30 & Shunt, valve heating circuit, valves 
R31 VI, V2andV3.
Miscellaneous

FS1 Fuse. Supply.
LI HT smoothing choke.
LP1 "Power on" pilot lamp.
PL1 Plug, 10 way, input, output and supply. 
RL1 Contactor, HT switching.(AP 32021 only) 
RT Dynamotor (Rotary transformer)

(AP 32021 only).
RV1 Gain control potentiometer.
SW1 "Power on" switch.

SW2 HT test switch (AP 32021 only).
T JI Input test jack.
TJO Output test jack.
TR1 Input transformer.

TR2 Output transformer.
TR3 Mains transformer

(AP 32020 only).
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PLATE 3. (a) THE MOUNTING A.P. 32022 WITH AMPLIFIER A.P. 32020
(b) THE MOUNTING A.P. 32022 CLOSED. WITH AMPLIFIER A.P. 32020



PLATE, ENGRAVED TO 
INDICATE SERVICE

INPUT CABLES 
SCREENED AND 
IN SEPARATE 

RUN.

CONNECTOR 
LOCATING PINS 

2 IN No.

PLATE 4. THE MOUNTING A.P. 32022. SHOWING THE CONNECTIONS



CHAPTER II



CHAPTER III

THE READY USE MAINTENANCE BOX, A.P. 12685
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CHAPTER III

THE READY USE MAINTENANCE BOX, A.P. 12685
1. The reason for including the information on the Ready 
Use Maintenance Box in this book is that it is likely that 
in every ship equipped with any of the A.F. 100 gear or 
systems, one or more 16 watt amplifiers will be employed.

LIST OF GEAR

USE
4. The purpose for which the box and gear are provided 
is to enable all the apparatus likely to be required for 
ready use maintenance of the A.F. 100 series of amplifiers 
to be immediately to hand for the expeditious location

Page 10. LIST OF GEAR. Delete paragraph 2 and in se rt  new paragraph 2 as follows: -  

LIST OF GEAR

The following Items are provided: -

Items (2) to (7) are provided with the box Item (1).
(Change No. ,2 .)
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CABLE FOR CONNECTION TO 
POWER SUPPLY AND EARTH

VOLTMETER TERMINALS LOAD 
SELECTOR SWITCH

CABLE FOR CONNECTION TO 
POWER SUPPLY AND EARTH

(a) (b)

LOAD SELECTOR SWITCH

Lx.I, i M l i I i—L...i.I i I i I i I i I i I i I

( c )

PLATE 5. (a) THE TEST LOAD A.P. 32064
(b) THE TEST LOAD A.P. 32063
(c) THE TEST LOAD A.P. 12657
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THE 16 WATT AMPLIFIERS, A.P. 32020 AND

Appendix 1

Summary of Structural and Electrical Details

STRUCTURAL

AMPLIFIERS MOUNTING

ELECTRICAL

AMPLIFIER AMPLIFIER
Dimensions :— A.P. 32022 a.p . 32020 a.p. 32021

Height . 9 in. 11| in. Supply:—
Width overall. 14* in. 17* in. A.C. or D.C. . A.C. D.C.
Depth, front to Voltage . 230/115/50V 24V

back . 8* in. 11 in. Frequency 50 to 60 c.p.s. ' —
Withdrawal Power consump­

clearance 12 in. — tion . 150VA 155W
Weight 28 lb., 29 lb. 21 lb. H.T. (max.) . 300V 280V

Mounting :— Fuses:—
Type . Bulkhead On bulkhead or Number fitted. 1 1

A.P. 32022 other vertica l 
support.

Capacity 50V 10A 
115V 5A

15A

Fixing parti­
J.S. Cat. No. .

230V 2A
culars Tray, Oddie clips See Figure 3. 50V L1055/10* 

115V Z590112
L1055/15*

Cable entry :—
230VZ590110

4 in No. No. 3
Valves VI and V2 VI and V2

Type . 10 way plug and C.V. 2901 C.V. 2901
socket J.S. Cat. glands and ter­ V3 C.V. 455 V3 C.V. 455
No.Z560119from minal strip. V4 and V5 V4 and V5
terminal strip.

Either side. C.V. 1075 C.V. 1075Position. Rear. V6 C.V. 378
Casing material . Mild steel sheet Mild steel sheet. Pilot lamp. X959213 X959213
Type of enclosure The mounting. Drip proof. Power output 16W at 31'6V 16W at 31-6V

* Belling Lee Catalogue number.

13
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Appendix 2

Test Data

Amplifiers 16 watts. A.P. 32020 and 32021

(a) Voltages. Between test point and chassis. (Taken with Avometer A.P. 47A.)

(b) Overall Voltage Gain.
"see paragraph 6o page 6» At 1000 c.p.s. . . . =  97 dB

Input voltage for full load . =  0-45 mV

(c) Frequency Response
(i) At 50 c.p.s. . . . =  - 2  dB ±  2 dB
(ii) At 1000 c.p.s. . . , =  zero ±  2 dB

(iii) At 10,000 c.p.s. . . =  - 1  dB ±  2 dB

(d) Total Harmonic Distortion. With 16 watts output at 31-6 volts into a 60 ohm load =  3 per cent.

(e) Mains Transformer Secondary Voltages (Amplifier A.P. 32020 only).

(i) H.T. winding . . . 300-0-300 volts
(ii) Rectifier heater winding . 5 volts

(iii) Audio valve heater winding 25-2 volts

(f) Power Consumption (max.)
(i) A.P. 32020 . . . =  150 VA

(ii) A.P. 32021 . . . =  155W
14



THE 16 WATT AMPLIFIERS. A.P. 32020 AND 32021 

Appendix 3

Transformer A.P. 32007. Constructional Details

Type : Microphone Input. (25 ohms.)
Used in : 16 watt amplifiers A.P. Nos. 32020 and 32021.

2 watt amplifier A.P. 32047.
Microphone pre-amplifier A.P. 12949.
Microgram A.P. 32018.

CIRCUIT DIAGRAM.

SE.CTION t
TERMINAL PLAN

© 0
©

© 0 ®____ J
Coil winding data.

Two bobbins, one for each section.

WINDING
ORDER WINDING

NO. OF T 

SECT. 1 SECT. 2
WIRE

(S.W.G.)

D.C. RES. (OHMS) 
ALL ±  20 PER

INDUCTANCE
(IV AT 50 C.P.S.)

HENRYS

1 Secondary 2525 2525 44 700 -

2 Screen . 1 1 (Copper foil 1 mil thick)

3 Primary 63 63 32 2 0126

Wire : Copper. Double enamel covered.

Inside Insulation : Bakelite tube.

Interwinding Insulation : Between secondary and screen and between screen and primary—one turn of silk. 

Coil Outside Insulation : One turn of silk.

Core Laminations : Type L, Material Mumetal, J.S. Ref. No. 529, Stack 0*4 in.

Nominal Impedance of Primary : 25 ohms.

Primary/Secondary Turns Ratio : 1/40.

High Potential Test Voltage : 500 volts D.C.

Terminals : Z560093 (6 off).
15
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Appendix 3
Transformer A.P. 32056. Constructional Details

Type : Output.
Used in : 16 watt amplifiers A.P. Nos. 32020 and 32021.

CIRCUIT DIAGRAM

TERMINAL PLAN

One bobbin (no flanges). Section 1 wound first, bobbin reversed and section 2 wound.

TURNS THICKNESS

D.C. Res. (ohms) (all ±  20 per cent.) : primary secondary 1 secondary 2

Wire : Copper. Enamel covered.
Inside Insulation : Bakelite tube.
Interwinding Insulation : Between adjacent windings—5 turns of 3 mils thick paper.
Coil Outside Insulation : 5 turns of 3 mils thick paper.
Co r e : Z371004 (2 off).
Outputs From :—Secondary 1 31-6V, 15-5W.

Secondary 2 9-75V (feed back). High Potential Test Voltage : 2kV.
Inductance of Primary : 15H (at 25 volts, 50 c.p.s.). Terminals : Z560087 (7 off).

16



THE 16 WATT AMPLIFIERS, A.P. 32020 AND 32021

Appendix 3
Transformer A.P. 32055. Constructional Details

Type : Mains.
Used in : 16 watt amplifier A.P. 32020.

CIRCUIT DIAGRAM
TERMINAL PLAN

Wire : Copper. Enamel covered.
Inside Insulation : Bakelite tube.
Interwinding Insulation : Between primary and screen, between screen and secondary 1 and between adjacent 

secondaries—3 turns of 5 mils thick paper.
Coil Outside Insulation : 3 turns of 5 mils thick paper.
Cor e : Z371011 (2 off).
In pu ttoPrimary: 50/115/230 volts. 50 c.p.s. to 60 c.p.s.
Outputs from Secondary 1, 300V-0-300V. 170 mA.

Secondary 2, 25-2V., 1-4 amperes.
Secondary 3, 5V, 3 amperes.

High Potential Test Voltage : 2 kV.
Terminals : Z560087 (11 off).
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Appendix 3

Smoothing Choke A.P. 32067. Constructional Details

Used In : Microgram A.P. 32018.
Amplifiers, 16 watts, A.P. Nos. 32020 and 32021.

CIRCUIT DIAGRAM TERMINAL PLAN

(  \

©
©

V_______ J
Coil winding data

NO. OF 
TURNS

( ™ )
LAYERS

D.C. RESISTANCE
(ohms)

INTERLAYER PAPER 
INSULATION
(thickness)

3000 30 28 100 ±  10% 1£ mil

Wire : Copper. Enamel covered.

Inside Insulation : Bakelite tube.

Coil Outside Insulation : 10 turns of 1J mil thick paper. 

Co r e : Z371005 (2 off).

Core Gaps : 0-01 in.

Gap Spacer Material : Paper.

Inductance : 10H i  10% at 170 mA. Tested at 25V, 50 c.p.s. 

High Potential Test Voltage : 2 kV.

Terminals : Z560087 (2 off).

18



this Appendix the earlier design of dynamotor (serial numbers«l480K to 59567K) is referred to as “ Type ‘ A ’ 
e later design (other serial numbers) is referred to as “ Type ‘ B

Input L.T. . . 
Output H.T. .

. . Types ‘ A ’ and ‘ B ’ 

. . Types' A ’ and ‘ B ’
. 23-5 volts D.C.

Rating period . . . Types ‘ A ’ and ' B ’ . Continuous

Speed . . . • Type* A ’ . • 4,000 r.p.m.
Type‘ B ’ . . 4,200 r.p.m.

Circuit Diagram 
Types‘A ’ and ‘ B ’

Field Coil Winding 
Types' A ' and * B '

k >

Types‘ A and ‘ B ’

E S H T

it
Armature Wmding Dmgram

Brushes. Types * A ' and * B ’ Bearings. Types * A * and ' B ’

H.T. L.T. Lubri cant . . . . Belmoline R.B.

Number . . . . 2 2 Number . . . . 2

Size . . . . . (5/32 in. >< 7/32 in.) Type . . . . Hoffman 106 (L.S.)

Grade . . . . EG14 CM3H Size...................................... 6 mm.

>0% C.KT Mo.<> 19
e &  l k  0 5 5 ^ / l o o s S ^
c m 3 H O S S ^ / i o o £ 7 $



Appendix 4

Table 2 . Windings

Type ‘ A ’ Type * B ’

AEMATURE ARMATURE FIELD ARMATURE ARMATURE
H.T.

FIELD

‘ No. of coils . . . . 2 x 13 3 X 13 2 2 x 13 3 x 13 2

Turns per coil 4 35 1,000 5 45 900

Connected in Series Series Parallel Series Series Parallel

Method of winding Former Former Former Former Former Former

Wire Size, S.W.G. . 22 38 31 22 38 31

A.P. No. . 2007D 19342 18403 2007D 19342 18403

Covering . D.C.C. Enamel Enamel D.C.C. Enamel Enai^el



fig.2 16 WATT AMPLIFIERS A.P 32020 &  A.P 32021 - PICTORIAL WIRING DIAGRAM & STRUCTURAL ARRANGEMENT.



PIC. 3 THE MOUNTING A P32022 FOR AMPLIFIERS A.P32020
& A.P 32021 -  DIMENSIONS. FIXING PARTICULARS,TERMINAL ARRANGEMENTS









FIG. 5 16 WATT AM PLIF IER  PATT 0558/32020 MOD I-C O M PO N EN T  LAYOUT


