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1. This instIUction details the dismantling, assembly. adjustment and

lubrication of Diu Switch type 20. Views showing the n8r.les of the parts

moe given in FiBs 1, 2, 3 and 4. The necesslTJ adjustments are J.e5~rib"i

in the following paragr*hs.
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3. ~ral Info:nnation

.1 The dial produces the necessary :i.IIlpllae trains to step the exchangl'

apparatus, and as different systems employ different rutios of make

and break imp..Llses the imp.U.se wheel can be changed to suit.
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3.2 The dial is designed to provide a minimJ.m p=se between each train

of digits of 21..0 milli-seconds, in order to ensure that when one

train of impulses has been delivered, the selector thereby opercted

shall have time to switch to the next run>: of selector" i~ the S"Qt~~­

ing train and to prepare it to receive the succeedjng train of impulses,

.3 ';!hen a din! is dismantled, the parts should be thoroUGhly CleM,",!' (see

para 14) and i!lspected for wear. If any parts, cspecL.J.:.J· th" st"el

bearing in the governor-pivot bearin~ or cup, are found to ')'~ \"..orn or

rusty, they should be ch.anged.

.4 Jill screws and nuts shoull be securel,y ticiht<:neci.

be damaged or nn.ttilated in any manner,

'l'he.y ~hould not

4. Governor

.1 The governor wings should be free fro", ki:1ks or bows nne1. ::u; '-'"

i:ritiel adjustment they should be set sli3htly i:wm...""<1:; by meN'll; 0:'
Tool Switchboard 74, The governor' cup fixi:15 holes are elo:'Sat",l,

to enable the cup to be positioned to give the best rumu;''C p"siti"n

for the governor, i. e. the cup 5houl1 be square with the ""oval'nor when

observed froC! the an,gles shown in Figs' 5 and 6,

FIG,6 SIDE VIEW
fiG,S GOVERNOR CUP

ANI> BRACKET
(fRONT VIEW)
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4. 2 The governr ~ should nm SlIlOOthly in both directions. It should be

tree. wi th a maX; mlDl end pllliY of: 1.3 mils as near as can be judced by

teel. The governor mlliY be tested to prove that it is running sati3-

!'actorily in both directions, by nmning a small screwdriver :;.long .

the governor wonn es shown in Fig 7. The governor should be adjusterl

tv run smoothly before arv further assembling or adjustments are

oarried. out.

/
FIG.7 CHECKING "OJUSTMENT' OF GOVERNOR

'"
"•

5. Governor Gear ildjustinent

.1 The governor ;;ear shoul:J. be adjusted as shown in Fi3 8. To test

the nmning of the governor gear and governor, reploce the main gear

wheel assembly temporarily. and revolve the f"inger plate n f"ew tiJnes;

if the governor gear engages the governor worm too deeply, vibration

will occur.
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FIG.B SETTING OF THE GOVERNOfl GEAR

5.2 In the event of' the governor or governor gear becoming dnm''<:Ied, the

complete governor nssembly or governor geur a.ssembl,y, as the case ma,y

be. should be renewed. The dial should then be rcassemblec.l. anc.l.

adjusted.

6. Main Spr:i.n;l: Adjus tment

.1 ·,'/hen fitting a main spring. it should be WOW1d in the spring box

starting from the outer edge, the arrow on the insic.l.e of the spring

Page 5

.2

box indicating the direction of winding.

To apply the correct tension to the main spring after the dial has

been assembled, the finger plate should be rotated in a clockwise

direction until the spring is felt to ti3hten; the f'inger plate

should then be allowed to return through 1~ revolution", t"-ul the

stop screw then screwed down. The dial shoold then retunl to its

normal position. To ensure that the stop plate engages the stud in

the gear sufficiently, it should require a mi.n.im.Jm of 3 turns of' the

stop plate screw from its normal position before the spring commences

to unwind.
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7. Switching Lever Adjustment

• 1 The switching lever should be adjus ted so that u, its normo t

pOGition, it rests at the top of the set in the first lever spring

(see Fig 9) .

. 2 The adjustment of the switching springs and the switclling lever which

operates them should be such that on the return of the dial to its

position of rest, the ebonite bush on the off nonnal lever does not

touch the first lever spring until the impulsing springs have closed

for the last time.

oFF-NORMAL
LEVER

FIG. 9

NORMAL POSITION

3 4
FIG. 10

OFF NORMAL POSITION

SWITCHING-SPRINGS

8. Swit~rings

.1 The minimum contact opening should be 10 mils .

. 2 Springs 1 and 2 should be adjusted to break first, to ensure that

clicks are not received in the subscriber's reclliver '1..hen the dial

is pulled off"-nonnnl. For tIllS adjustment to be effective, there

M ..",!i.;il:>- a gap of approximo.tely 20 mils between the buffer of the

first lever spring and the face of the second lever spring. when the

dial is off-normal (see Fig 10) .

. • 3 Springs 2 and 4 should be tensioned to give a contact pressure of 18

gIllS min. 35 gras max. measured at a point adjacent to the contact .

•4 Spring 5 is a protective spring only and should be adjusted to be

parallel to Spring 4 when the dial is nonnal.
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9.

• 1

.2

. 3

11lll?43e S"ri.:Jgs

Check that the ~pulse springs are not affected uy the movement of

the mechanism Ll."1til the return journey of the finger pl~te, and then

not until after the "minimum pause" period has elapsed.

The inner (thick) impulse spring shoul~ be set so as to 3ive a contact

clearance of approximately 20 mils dllring the break period (see Fig 11) .

The outer impulse spring should exert a contact pressure of 18-32 gms

on the stiff inner impulse spring when the diul is at nonn31. The

correct pressure sh31l be obtained by Mjustment of the outer impulse

spring, which shall be straight and free fran kirlit3, an~ should be

measured at a point as close as possible to the contact (see Pi3 12).

Adjustment should be made t'rom the base of the spring using 'rool

Switchboard 74.

OUTER

I t..4PU LSE - SPRING

CONTACT GAP
20!: I MILS

FIG. II

OPERATED POSITION

FIG. 12

NORMAL POSITION

IMPULSE SPRINGS
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10. Trigger Spring Adjustment

.1 The trigger (restraining) spring shQUld lie square],y on the nanges

of the trigger and clear of the lever pivot screw.

• 2 When the finger-plate is pulled off-normal, the tip of the impulsing­

vee of the trigger should engage the. impulse wheel tooth by a mi.niJnum

of 15 mi.ls, as near as can be judged by eye (see Fig 13).

TRIGGER
(OPERATING -BUSH
REo.o:NED)

lAlNllAlJIol ENCOAGlMDIT
IS NILS

FIG. 13 FIG. 14

NORMAL POSITION FORWARD POSITION

TRIGGER SPRING

.3 On the release of the finger plate, after the dialling· of any digit

the tip of the trigger ~., engage the impulse wheel by a min:1n:um of

20 mils, as near as can be judged by eye (see Fig 14) .

. 4 The above adjustments should be obtained by setting the angle in the

trigger spring•

•5 With the finger plate and trigger at normal the tension of the

trigger spring should be 20-35 gma. measured at the !'ree end of the

spring.

. 6 Consistent with the above adjustments the trigger spring should be

so set that during the operation of the dial the trigger ~hollld 1.;e

clear of the bottan of the impulse wheel.

D..
•
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governor. The wings should be bent from the root only, by means

of Tool Switchboard 74 (see Fig 15).

To illcrease the speed of the dial. tile \....il\gs 5hould be bent inwards.

To decrease the speed of the dial. the wings sha .. ld be bent out-raris.

"
%
N......•,

11 • Dial Speed .

•1 Tile speed of the dial can be voried by cijustL~ the wings of the

.2

.3

.4 The i,ovemor wings tu>d weights are so proportioned that the speed of

the dinJ. will be approximately 10 bpulses per second when the wings

nre set parallel to each other anu the co·...emor spindle.

\\l\\\\ \\
\ \. \

\

•

(f,
I

TS 7.

GOVERHOR SPRINGS

FIG. IS ADJUSTMENT OF DIAL SPEED
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• 12. 1lIbr1.cation

.1 Before maldng erry adjustments to a dial, it shoul.d be exar.li.ned to

see that it is clean, as a dirty dial is sluggish in action although

the majn spring ma,y be at full tension•

• 2 A dirty dial should be dismantled and the following parts washed in

clean wh.ite spiri t :-

.21 Governor

.22 Governor pivot bearing

.23 Governor cup and bracket

.24 Governor gear assembly

.25 Main spindle

.26 Main spring

.3 The remaining parts shooJ.d be cleaned with a soft cloth. After the

mechanism has been cleaned, the parts which have been washed in white

spirit shoul.d be wiped dry and the following parts lubricated with

Oil to SB Code RLlS.94 in the mann"r indicated :-

·31 Governor bearings Apply one drop of oil to each end
of the governor spindle

'"
.32 Governor-gear spring clutch Apply one drop of oil "•~
.33 Governor-gear bearing Apply one drop of oil to each bearing "N

~

"

.34- Governor worm Apply one drop of oil -

.35 MaJ.n spindle Apply one drop of oil to the bearing
portion

.36 Trigger-lever, bush and Apply one drop of oil under the screw
pivot screw head.

.37 Trigger bearing pin Apply one drop of oil at each end

.38 Trigger spring Apply one drop of oil on bearing
surfaces

.4 Care should be taken not to use the oil in excess, especially on the

governor assembly. In particular, care should be taken to exclude

oil fran the braking surface of the governor cup. Each drop of oil

specified should be that pendant on the end of a piece of No.23 SWG

.024" dia. bare copper wire after it has been dipped into a reservoir

of oil, the level of which is maintained at a depth of 5/8th of an inch•

• 5 A majn spring which is fit for re-use, should, after beine washed in

white spirit, be replaced in the spring box. After replacement, the

spring should be lubricated by the application of three drops of oil.

distributing them over the spring.

• Paragraph marked _ has been changed
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12.6 Spare coiled main-springs should be stored in a bath of Oil to SB

Code RM3.94-. The springs should be drained before assembly, and

fUrther lubricant should not be applied.

13. Dismantling

.1 Remove the springset by removing the two screws facing outwards.

Care should be taken to avoid bending or distorting the springs .

• 2 Remove the trigger-lever pivot-screw, trigger and lever aBsemblJ'

and washer .

• 3 Remove the finger stop.

•4- Wi.th the dial resting feee dowmva.rds, loosen the stop-plate screw

until the dial csse revolves. Vlhen the spring has fully W1WOW1d,

remove the screw and two washers .

•5 With the securing ring, protector and instruction card fran the

instruction trame, the securing-ring is best removed by inserting

a narrow sharp-edged screvroriver between the securing ring and the

inner edge of the instruction trame, and levering the ring firstl,y

towards the trame centre and then outwards.

•6 Remove both lUlts f'ran the spindle .

•7 Remove off-normal lever and bush.

• 8 Remove the impulse wheel and washer•

•9 Remove the spring-box and spring fran the dial case. The removal

of the spring-box with the spring intact is facilitated by the use

of a knife blade to lever the inned end of the spring fran its bed

in the slot of the dial-case .

• 10 Remove the finger plate by means of' the central screw.

Pege 11
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13.11

•12

.13

.14­

.15

. 16

•17

Remove the securing ring, DllIIlber ring, pecld.ng wesher, gear lIheel

and spindle. The securing ring is easily I'SlIOved by inserting the

edge o£ a screwdriver between the ring and the dial-cBBe, about t"
:fran the break in the ring, and gently levering outwards. The

number-ring, packing WR3her, gear-wheel and spindle are then tree

to be removed.

Remove the stop-plate, bracket and governoI'-gear canplete.

Remove the governoI'-CUp breclcet and governor.

Remove the governor pivot bearing and washer.

Remove the instru.ction-1'rame end plate :fran the N.ngeI'-plate .

Remove the gear wheel :fran the spindle .

REIIlove the stud :fran the gear-wheel.

14-. A8sElllbl,y

The following list details the order in lIhich the parts should be

assembled:- (Exploded vi_ Fig 16 refers)

.1 AssElllble the gear, Volheel, fitted with the stud, to the spindle so

that the stud is on the side ~ !'ran the finger plate locating-pin.

It is most important that the stud be thoroughly tight in the gear

wheel.

. 2 A8seaible the governor pivot-bearing and washer to the dial case and

lubricate .

. 3 Replace the governor with the governor cup and breclcet, and lubricate .

•4- Adjust to Para 4-.

. 5 Replace the governor gear canplete, and the bracket together with the

stop plate, to the dial case and lubricate the bearings •

•6 Adjust to Para 5.

• 7 AssEIllble the spring box canplete with spring, to the dial case (see

Para 6) . lubricate the spring.

• 8 A8seaible the spindle and wheel to the dial case, so that the key-W!l3'

in the spindle engages the key of the spring. Lubricate the spindle.

Page 12
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FIG 16. EXPLODED VIEW OF DIAL SWITCH 20
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.13

14-.9 Assemble to the spindJ.e:-

.91 Washer •

•92 Impulse wheel, to engage the key-way in the spindJ.e, check:i.ng

that it is positioned with the stamped side uppermost •

. 93 Bush

.94 ON' nonnal lever .

•95 One nut, finger tight •

•10 Replace the stop-pu>te screw and two washers leaving about ~" to be

screwed down•

• 11 Assemble the packing washer, nuni>er ring and spring ring to the

dial case. Check that' the two =11 holes in the packing washer

alld those in the nurnlJer-ring are opposite the finger stop holes.

othe~vi3e the number-ring may be damaged \"/hen the finger stop fix­

ing screws are assembled•

•12 Assemble the instruction-frame and plate to the finger plate and

fix to the spindJ.e. \'lhe:1 assembling the instruction frame to the

finger plate, check that the hole in the instruction frame for the

securing ring is opposite the "0" finger-hole.

Assetrble the instruction card (if supplied) with the lines of letter-

ing horizontal when the finger plate is in its norncl position, then

the protector and the securing ring.

• 14- Adjust to Para 6•

•15 Assemble the finger-stop to the dinJ.-e3.Se •

•1 6 Assemble the trigger and lever assembly to the dial case with the

trigger-level pivot screv, and washer. The trigger-lever should be

free on the pivat screw with perceptible end-play, but with a

mini.nnJIn of side slw.ke •

. 17 Assemble the springnet to the dial case. If rmy portion of a

springset is damaged, the complete springset should be replaced in

preference to chDnging individual parts •

• 18 Adjust to P=as 7-9.

..
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14.19 Aesemble the eeoond nut to the epindle •

•20 Adjust to Para 10•

• 21 Adjust epeed to Para 11 in aooordance with Instruotion 1 6006.

15. Replacement of Parte

When it is neoeee&ry to replaoe aqy oomponent, referenoe ehould

be made to the Spare Part lolder, which ill lIupplied to each Administration.

used for the purpose for which they are

suoh a condition that screws, nute or

• 16. Adjusting Tools

TS 74 Pliere Adjueting

TS 14BB Spanner

TS 149A Duokbill Pliers

TS 151 ) Sorewdrivers
TS 152 )

TS 201 Feeler gauges

TS 252 Contaot oleaner

TS 94 Spanner

Preseure Gauge 4 )
Pree sure G-auge 5 )

The tools should only be

,
•",,·,;
•

intended. A tool whioh ill in

for adjuetment of springs and
governor wings

- for tightening spindle nuts

- for general spring adjustment

- for general use

- for general use

for stud in gear wheel

for measuring spring tensions

The tool, ifsprings would be damaged by its use should not be used.

damaged or faulty, should be ohanged.

EM> OF INSTRUCTION

Referenoee: F.6006

• .Paragraph marked _ ball been ohanged.
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