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T 4203E 

The terms used in this specification are defined in either BSS 170 or 
BSS 171. The machine shall conform in all respects to the requirement of 
specification T 4190 current at the time the contract is placed. 

The machine shall be of the dynamotor or rotary converter type having a two 
pole field energized either elec trically, or by permanent magnet. It shall be 
suitabl e for operation from a 50 volt D. C. supply. 

If it is of the rotary converter t ype, it shall incorporate a Transformer 
P.O. No. 283A to drawing CD 1135 specification D 1968 or approved equivalent. 
The inductance of the machine shall be such that when the secondary winding 
of the transformer is closed with a resistance of 1000 ohms, a 3 amp. fuse 
connected in the supply will not rupture when the machine is started in the 
"through" position. 

The machine shall be of the open end plate type fitted with inspection 
covers of adequate size to permit bedding of the brushes, cleaning of the 
commutator and slip rings, and to f acilitate the removal of brush deposit from 
the body of the machine. 

A totally enclosed inductor type generator providing one output at 
50 cycles/sec. t wo at 400 cycles/sec. and one at 400 cycles/sec. modulated 
25 cycles/sec. shall be fitted. Permanent magnet excitation for this inductor 
generator shall be employed. 
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A Mark No. will be allocated for each particular design of machine, all 
machines of the same Mark No. shall be identical as regards replaceable parts. 
Should a manufacturer desire to change the design in such a way that any of the 
repl aceable parts are altered, or are no longer required details of the changes 
shall be forwarded to the Engineer-in-Chief (TFM1/J) before any contract is under­
t aken . If the changes are agreed, a new Mark No. will be allocated. The 
replacement parts which shall remain unchanged (unless authority is given) are as 
follows:-

2. CONNEXIONS 

Brushes, Brush Holders, Worm 
Worm Wheel, Spur Wheels 
Cam Shafts, Bearings. 

The connexions shall be in acc ordance with Diagram ATW 54450. 

The ext ernal connexions shall be terminated on the springs of t wo multi­
point P.O. pattern plugs No. 3201 to be fixed in position relative to the machine 
mountings as shown on Drawing CD 1205. Viewed from the rear, the Left Hand plug 
will be numbered 1-32 and the Right Hand plug 51-82. 

The plugs shall be marked on the front of the machine in accordance with 
Dr g . CD 1205 . 

All connections shall be made with "WIRE SWITCHBOARD 20 lbs" P.V.C. INSULATED 
to I' .O. Specification No. CW 109 except connexions to alternator or rotary 
convertor and its assoc i ated transformer which shall be made with WI RE 23/.0076 
I NSULATED to D.E.F. 12 TYPE 2. 

3 ~ SPiiED OF MACHINE 

The speed at half load and at an input voltage of 49·5 volts shall be 
ncminally 1500 R.P.M. when the machine is hot. It shall not rise to more than· 
1550 R.P.M. on no load at an input voltage of 52 volts when the machine is hot, 
nor fall below 1300 R.P.M. on full load at an input voltage of 47 volts when the 
machine i s cold. 

4 . EiLECTRICAL SILENCE OF MACHINE 

'I'he dynamotor or rotary convertor shall be so designed that when the motor 
i s ener gized via one coil of a Coil Retardation No. 20A no appreciable noise 
shal l be heard in the receiver when the listening test shown in Diagram AT 5119 
i s appl ied . The t es t shall be carried out with the dynamotor or rotary convertor 
on full load. 

5. RI NGING OUTPUT 

When the input is 52 volts, the alternator or rotary convert0r shall give an 
output of not more than 97.5 volts on no load, and vvhen the input is 47 volts, 
the alternator or rotary convertor shall give an output of not less than 75 volts 
with a maximum load current of 67 mA into a resistive load. 

Note. The output voltage of the rotary convertor shall be measured at the 
l oad side of the step-up transformer. 

6. MOUNTING 

Each machine shall be suitable for mounting in a vertical plane. 

The relative positions of the fixing holes and plugs on each machine shall 
no t depart from t~e dimensions given in Drawing CD 1205, and the overall 
dimensions shall not be exceeded. 
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The alternator or rotary convertor shall be capable of g iving an overload 
current 50% in excess of the normal maximum load cul"rent of 67 m/A. Under these 
conditions 9 i. e. with an output current of i OO mA, an i nput voltage of 47.0V shall 
produce an output voltage not l ess than 70.0 volts. 

8. INDUCTOR TONE GENERATOR 

The generator shall comprise four or f ive s eparate inductor alternators of 
the multi-pole stator and unwound rotor type, totally encl osed in one housing , 
providing four separ a t e t one outputs a t the f ollowing frequencies. 

Busy Tone 
N.U. Tone 
Dial Tone 
Ringing Tone 

9· PROTECTION 

400 
40q 

50 
400 

c.p.s. 
c.p.s. 
c.p.s. 
c.p.s. mixed with 

450 c.p . s. which is 
obtained by series con­
necting a 400 c.p.s. and 
a 4 50 c • p • s • windil1g , 

or 400 c.p.s. modulated by 25 c.p.s. 
The depth of modulation 
or mixing must be gr eater 
than 90%. 

The machine shall be protec t ed by means of a built-in manual l y reset thermal 
trip device of such characteristics that the machine will not be damaged under 
locked rotor conditions. 

The device shall be of a pat t ern approved by the Engineering Department. 

A switch, snap type to Drawing CD 824 shall be mounted on the baseplate 
connected in the batt ery supply to the machine. 

10. TONE GENERATOR 

The rotor shal l c onsist of f our or f ive sets of discs built up of stampings 
of soft iron or other suitabl e magnetic mat erial having the appropria te number of 
slots and mount ed on a drum keyed to the alterna t or shaft . The spacing of the 
di scs shall be sufficient to preclude magne tic interference bet\1\feen any of the 
generat ed tones . The r otor may if r equired contain the energising magnet. 

11 • TONE GENERATOR STATOR 

The stator shall c onsist of the permanent magne t sys tem (if not contained in 
t he rotor) and sets of stampings of soft iron or other magnetic material suitably 
spaced to match the rotor and carrying the output wi ndings only. The stampings 
and per-manent magne t sys t em if fitted in the stator shall be rigidly clamped to 
the stator casing and the latter shall be bolted to the ringing machine framework. 
Each set of stampings shall be provided with the number of poles appropriate for 
the generation of the relative tone output. 

12. TONE GENERATOR WI NDINGS AND TERMINATIONS 

The output wi ndings shall be rigidly attached to the stator poles. They 
shall be tapped at 25%, 50Jb and 75% of their full capacity. In the case of 
Ringing Tone suffic i ent tappings shall be provided to ensure that the conditions 
of Clause 8 can be me t for 25)S , 5CJfo anJ_ 75% output conditions. 

The windings shall be t ermi nat ed on a t erminal block i n accordanc e with 
Dr g . 70287 . The t erminal block shall be mounted on the out s i de of the t one 
generator. The t er minal block shall be pro t ected f rom accidental damage or contact 
by a suitable cover . If adjus t able mechanical flux shunts ar e provided i n the 
magnetic circuit 5 t he coil s will not require t o be t apped . 
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If resistors are used to give a fine adjustment of output in the 0ase of 
tapped coils~ the resistors must be mounted on a s eparate terminal block from 
that given in Drg. 70287, and the block should be signwritten with their resist­
anc e values. 

13. TONE GENERATOR OUTPUTS 

The tests shall be made with a rotor speed of not l ess than 1450 r.p.m. or 
more than 1500 r.p.m. 

The tone outputs t o be i n accordance with the following schedule. The t est 
should be carried out on the full output winding . The output voltages shall be 
calculated from the readings obtained on a calibrated variable non-inductive 
resistance unit connected in series with a milli ampere-meter of the thermocouple 
type of known resistance . The tests shall be made when the machine temperature 
has been constant for at least one hour. The resistance shall be adjusted for 
each reading to bring the pointer of the instrument to the same convenient selected 
value so that instrument errors shall be effectively eliminated. The full scale 
deflection of the instrument shall not exceed 10 m.a. With the conditions shown 
in column (2) of the following table, the output voltages obtained with the 
instrument circuit onl y connected shall not exceed the values shown in column (3) , 
and the output voltages obtained when a resistance of the value shown in 
column (4) is applied as a load in parallel with the instrument circuit shall be 
not less than the values given in column (5). 

• j I 

1

1 

Coil Tapping I Max . Output ! Min. Output 
Permanent !voltage with ! Load i Voltage with I Magnet Fields j instrument jResistance !instrument cct. 

Inductor 
Output 

I or Flux Shunt I circuit only j ohms ! shunted by 
1 not fully closed! connected !load r esistance 

( 1) I ( 2) I ( 3) ( 4) I 
Busy & N.U. 
Tones 400 
cycles/sec 

Dial Tone 50 
pulses/sec 

Ringing Tone 400 I 
cycleslsec mixed l 
with 450 cycles/ I 
sec or 400 cycles/

1 
sec modulated by 
25 cycles/sec. 1 

. I 

14. QUALITY OF TONES 

Full Coil 

Full Coil 

Full Coil 

4.5 volts 100 

4.5 volts 50 

4·5 volts 100 

I 
I 

I 
l 
l 

( 5) 

3 volts 

3 volts 

3 volts 

The quality of the tones shall be equal t o those heard when listening to the 
tone outputs of a machine approved by the Department as a re ference standard by 
means of the circuit shown in Diagram AT 5118. 

1 5 • FIELD MAGNETS 

Where Permanent magnet fields are provided, the magne tic circuit shall be so 
arranged that no de-magnetization occurs when the armature and tone generator 
rotor unit are removed from the stator. 

1 6 • INTERRUPTERS 

The machine shall be fitted with two low speed interrupter systems consisting 
of P . O. 600 relay springsets operating on cams. The springsets shall be in 
accordance vvith Drawings No. SSP 771 and SSP 780 . Cam followers shall be in 

) 
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accordance wi th Dr awi ng No . DSP 11~ 8 Buff er o l ocks shall oe in accor danc e with 
Dr awi ng No . SBL 20 Buf f er Bl ock r asher s shall oe i n acc or dance with Dr awing 
Drawi ng No . DPL 536 . 

One camshaft shal l r ot a t e a t a speed of 20 R. P .r'i ., and the ot her a t a 
speed of 1 R. P .M. when the s peed of t he mainshaf t is 1500 R. P .M. 

The t wo camshaft s shal l o e axi al or parallel i n alignmen t to f acil i t ate a 
unif or m s pr ings e t l ayout. A c over shal l be pr ovided t o encl ose the s pringse t s and 
cams . 

The i n t errupters shall be ar r anged t o gi ve the timing and f acilities shown 
on Di agr am AT 5445, wh en t he machi ne i s running a t 1500 RoP .M. The cams shall 
be in acc or dance with Drawi ngs No . DCA 151 DCA 152 DCA 153 and DCA 155· 

18 . ADJUSTl\IIENT OF SPRI NGSETS 

All springs shoul d be str ai ght and adj ust ed i n accordance wi t h the f ollmving 
t able . 

I 
I 

Spring Tens i on Gr ammes 

r-
i M M 1 i n . max . 

I
. 'Make 1 s pring against b l ock step 15 21 

'Break ' 11 11 11 
'' 15 21 

Cam f ol lower on l owest po i n t of cam 10 
li':

I ______ L_e_v_e_r ______ '_' ________ 

11 

_____ B_r_e_a_k __ s_p_r_i_n_g------~-------45------~-------9-------
The minimum clearance be t vveen lever spring and 'Make ' s pring with t he c am 

follower a t the l owes t point, and bet ween the l ever s pring and the 'break ' 
spring with the cam foll mver at t he hi ghest point shall be 10 mils. 

Twin contac t s shall make or break s imultane ous l y as far as can b e judged oy 
eye . All 'break ' contact s uni t s t o break bef or e 'make ' contact units make . 

Pairs of contact s which make contact wi t h each ot her shall not be out of 
alignment by mor e t han one third of t he diame t er of the contac t as far as can be 
judged by eye . 

19. GEARB OX 

The gearbox containing the driving gear fo r t he camshafts shall be fitt ed 
with a drain plug in t he oottom and a fill er plug i n t he t op. An oil throwing 
cone shall be pr ovided t o g ive adequat e lubricati on t o all moving par t s within 
the gearbox unl ess the gear s do not r equire lubrication. I t shall be s o 
des i gned that no oil l eak through the main shaft bearing occurs when the machine 
is in service. 

No shaft shall pro ject through the b ot t om of t he gearbox. 

Where nylon gears are us ed 3 the gearb ox shall be suitably marked to 
indicate that no lubrication i s r equired. 

20. INFORMATION TO BE SUPPLIED WITH TENDER 

The foll owing informati on shall be supplied with the tender:-

(a) The power consumpti on of t he machine a t no load, and full l oad when the 
machine i s driving t he i n t errupter s , with the indu ctor t one gener a tor fully 
l oaded. 
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20. I NFORMATION TO BE SUPPLIED YJITH T:r:;:I~J'TIER ( CONTD.) 

(b) The ringing alternator voltage a t full load, half load and no load. 
The ringing current output and voltage shall be measured at the terminals of the 
ringing alternator. 

(c) Insulating materi als usedg-

(1) For armature conductors 

(2) For ar mature slots 

(3) Between Commutator and shaft 

(4) Between Commutator segments 

(5) For Inductor Output Coils 

(6) Inductor Output Coil Formers. 

(d) The percentage modulation of Ringing Tone a t 25%, 50%, 75% and full 
output. The percentage modulation shall be measured between plug point 65 
(continuous ringing tone output) and earth on the machine. 

21. TESTING 

Each machine shall be tested in accordance with the requirements of the 
Specification. The tests shall be carried out in the following order. 

1. Commencing with the machine at room temperature, the initial require­
ment s of Clauses 3 and 5 shall be tested. 

2. The machine shall be run for five hours, and during this run the tone 
gener ators shall be tested in accordance with Clauses 13 and 14, and the test 
specified in Clause 4 shall also be applied. 

3. The power consumption shall be measured as specified in Clause 20(a). 

4. Immedi a tely after the 5 hour run, the remaining requirements of 
Clause s 3 and 5 shall be tested, and a further run made to enable the test 
outlined in Clause 1 to be applied. 

5. The requirements of Clauses 2, 3 and 16 of Specification T 4190 shall 
then be tested. 

22. DRAWINGS, DIAGRAMS M~D SPECIFICATIONS 

The drawings, diagr ams and specifications referred to in this specification 
are shown below. 

Drawings 

CD 1205 
CD 824 
CD 1135 
SSP/171 
SSP/780 
SBL/20 
DCA/151 
DCA/152 
DCA/153 
DSP/1148 
DPL/536 
DCA/155 
70287 

Diagrams 

ATW 
AT 
AT 
AT 

54450 
5118 
5119 
5445 

Specifications 

T 
cw 

BSS 
BSS 

D 
D 

DEF 

4190 
109 
170 
111 

1000 
1968 

12 
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