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SPRING PRESSURE
2103 0z8 LATCH CAM GREASE THIS POINT
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SHIMS INSERTED

WERE TO OBTAIN DIMENSION A
"C" {F NECESSARY

HG I

FIG3

ADJUSTMENTS

FIRST CHECK THAT ALL ABUTMENT SCREW FACES ARE N CONTACT
ABUTMENT SULREW ADWWSTMENTS MUST NOT BE ALTERED(EXCEPT TUAT
ON THE ANSWER-BACK UNIT. SEE ADFUSTMENT N 39)

I. ADJUST END PLAY ON RECEIVE CAM SLEEVE TO 0-0015" (JUST FREE}

CLAMP BEARING SCREWS VERY TIGHTLY . THIS ADTUSTMENT 1S VERY
IMPORTANT AND SHOULD BE CHECKED CAREFULLY.

2 OBTAIN DIMENSIONS “C* AND A" (FIG!) BY INSERTING SHIMS,

3. WITH TYPEMEAD UNLATCHED AND POSITIONED AS IN FIGI, CORRECT

LATCH SPRING PRESSURES BY SLIGHTLY SETTING LATCH SPRING
EXTENSION.

4 ALLOW CONTROL LEVERS TO REST AGAINST TUEIR BELLCRANKS (FiG2)

THE SHOES SHOULD REST CENTRALLY ON THEIR BELLCRANKS AND SATISFY
DIMENSION'J". TUE CONTROL LEVERS SHOULD CLEAR THEIR FEED
POGS BY AT LEAST O-O10" IN THE UNOPERATED CONDITION.

& ADIUST DIMENSION'W BY SCREW A. CLAMP BY SCREw B. (Fig 3)

€ SEE THAT TYPE BARS MOVE FREELY IN THEIR GUIDES AND THAT TUEY

ARE RETURNED TO THE NORMAL REST POSITION BY RETAINING PLATE
AND SPRINGS.

7. CHECK TUAT BLANK TYPES ARE INSERTED IN APPROPRIATE POSITIONS

N TYPE HEAD,

8 ADTUST RIBBON JUMPER STEADY PLATE (FiG 3) TO SATISFY
DIMENSION "|" USING SCREWSC  REPLACE RIBBON JUMPER IF THIS
1S BENT

TELEPRINTER 78 Adjustments — Sheet I. |
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F}NGER

F1G38

ADJUSTMENTS

9 CHECK THAT RECEIVE CAM PAWLS ARE CLEAN & MLVE
FREELY AND THAT THE PAWL SPRINGS ARE NOT BENT.

10 BELLCRANK LIFY (FIS 466). ALLOW N BELLCDANK TO FALL
(--++-) & ADTUST DIMENSION 'm BY ROTATING ECCENTRIC
‘D, RECLAMP TIGHTLY BY SCREw E

I CHECK THAY THE BELLCRANKS MOVE FREELY INTHF RACKS.
LIFTING TENSION AT TYPEMEAD END SHOULD BE 1% -1 %«

12, TURN CAM UNTH_ FINGERS ARE FULLY LIFTED BELLCRANKS
SUOULD BE CENTRALLY ABROVE NOTCHES IN COMBS . TO
ADTUST, WITHDRAW FINGERS & USE ECCENTRIC F (FiG5),
CLAMP BY SCREW G RAISE FINGERS AGAIN TO CHECK
THE ADIUSTMENT.

13 PUSH FINGERS TO MAQK" ( FIGIO) CLEARANCE UNDER comB
EXTENTIONS SHOULD BE O 0OS5" ADTUST BY ECCENTRIC &
LOCKNUT P (FI67) ’

14 CHECK THAT FINGER SPRINSS ARE IN PAIRS AT LEFToF
FINGERS AND THAT COVER PLATE IS NOT FOULING REPLACE]
DAMAGED SPRINGS CENTRE OF SPRING PLACED WITH ENDS
OM FLAT SURFACE SHOULD BE RAISED )"~ 3. PRESSURE
REQUIRED TO DEPRESS CENTRE TO /A2 OF SURFACE SHOULD
BE 8- 100xz.

5 ADTUST RIBBON FEED PAWL, H (FIG5), TOFEED RATCHET
T APPROX 1”4 TEETH (ALLOWING RETENTION PAWL K TO
TARE UP ONE TOOTH) USING ECCENTRICL. CLAMP BY
SCREW M.

16 ADTUST UORIZONTAL MOVEMENT OF FINGER SETTING BLADE|
BY SCREW N (FIG8) TO SATISFY DIMENSICN "q' (FIG7).
CLAMP VERY TIGHTLY AND CHECK THE ADJUSTMENT
CAREFULLY.

G.G48.4./716
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FG12 o

ADJUSTMENTS

SET UP AN "ALL MARKING" CONDITION ON THE FINGERS AND NOTE THAT FINGER
SETTING PIN 1S CENTRAL AGAINST EACH FINGER IN TURM AT TUE "HALF SET”
POSITION . ADJUST IF NECESSARY RY MOVING THE PINSPRING CLAMPING BLOCK,
RECLAMP BLOCK TIGHTLY AND CHECK TUAT PIN 1S NOT FOULING,

WUEN FINGERS ARE RESET BY THE LiNK S (Fi69) TuE DIMENSION'V" (FiG 10)
SUOULD BE SATISFIED. ADJUST BY TRIP SCREW Q, CLAMPING BY SCREW R,
FINGER SHOULD THEN WAVE A FURTHER MOVEMENT CF 0-005"

SELECT LTR. SUIFT COMBINATION (+++++): TUEN'N" (<= ++-) ON FINGERS : TURN
CAM UNTIL "N" BELLCRANK FALLS. LATCH CLUTCH ON THUIS BELLCRANK.
ADTUST DIMENSION "S"(FIGI}) USING NUTS Ni AND N2. LOCK NUTS TOGETHER.

REMOVE TYPE HAMMER AND ADJUST SHOCK ABSORBER SPRING AS FOLLOWS!
SCREW INTHE ROD X UNTIL SPRING IN SHACKLE 1S TIGHT. TUEN SLACKEN APPROX
ONE TURN . AFFIX ONE ORTWO WEIGHTS TO TYPEKAMMER AS LOADING, IF 4 (OR MOR§
PLY PAPER 1S USED.

ADTUST THE WEIGUT OF TUE RIBBON BY SCREW Y (FIG12) UNTW. TOP EDGES OF
TYPE PAD AND RIBBOW ARE LEVEL, WHEN THE TYPE STRIVES THE RIBBON.
CLAMP BY \ocK-~-NuT Z.
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THE COIS MUST ALWAYS BE REPLACED SO

THAT THE LETTER ‘E' 1S AS SHOWN QR

SO THAT THE RED LEADS ARE ON TUE

LEFT WHEN VIEWED N THE DIRECTION HG ' 3
OF THE ARROW. 114 I

Loy <X

—
O f
f BLADE.
L
| , ///////////////////////1///,, FIG. 14

ADJUSTMENTS

22. REMOVE BOTH INK RIBBON SPOOLS & SEE THAT EACH FEED CUANGE 24 WHEN TUEREIS NO CURRENT FLOWING IN TME ELECTRO-MAGNET

BOD FALLS FREELY WNTO CONTACT WITH FEED CHANGE SPINDLE . WHEN WINDINGS & WITH THE ELECTRO-MAGNET LINK REMOVED, THE
BOBBIN SPINDLES ARE TURNED BY HAND, RIBBON DRIVING SHAFT FORCES REQUIRED (WHEN APPLIED JUST M FRONT OF
SUOULD ALTERNATE BETWEEN ITS TWO POSITIONS DUE TOBOTH ARMATURE STOP PLATE) TO MOVE ARMATURE FROM SIDE
RODS HAVING FALLEN. IF FAULTY, CUECK FOR CLEANLINESS, WEAR TO SIDE, SHOULD BE EQUAL & BETWEEN 8 &\120zs5. THESE
AT LOWER ENDS, BENT RODS OR SNFFNESS OF THE CHANGE ROD FORCES ARE ALTERABLE ONLY BY REPLACING OR

BELL CRAMKS. REMAGNETIZING PM's. ARMATURE TRAVEL RETWEEN

STOPS SMOULD BE 0-022" TO Q-025",
23. WHEN THE OPERATING MAGNET LINK 15 DISCONNECTED, EQUAL

FORCES SMOULD RE REQUIRED TO MOVE TUE MAGNET ARMATURE 25. TO ADYUST THE FINGER SETTING BLADE (VEET\CAL MOVEMENT]
AWAY FROM EACH STOP IN TURN. ADJUST BY SCREW S.CLAMP TURN THE RECEIVE CAM SLEEVE UNTIL THE BLADE JUST
BY NUT N (FiG.13) TOUCHES THE. PIN OPPOSITE TUE THIRD FINGER (MARKING]

MOVE THE TRIPSHAFT LEVER L UNTIL THE BLADE STRIKES
TUE PIN CENTRALLY. CLAMP BY SCREW S (FI& 14). WHEN
TUIS ADTUSTMENT 1S ALTERED No 27 MUST ALSO BE

CORRECTED. CHECK THE ADTUSTMENT (No 25) CAREFULLY,

TELEPRINTER 7B Adjustments — Sheet 4. =71,
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ADJUSTMENTS.

26. ATTACH ELECTROMAGNET LINK TO TUE ARMATURE & CHMECK THAT EQUAL FORCES ARE.
REQUIRED TO MOVE TUE ARMATURE FROM SIDE TOSIDE. IF F'S.BLADE 1S EXERTING
UNEQUAL REACTIONS ON ARMATURE, PUT A"SET" ( NOT A TWiST) IN THE BLADE YO
COUNTERACT TMIS.

27. AT'MARK' THE DETENT SHOULD ARREST THE PAWLS . AT SPACE” DIMENSION t SliouLb BE
SATISFIED . ADJUST BY MOVING THE TRIPSHAFT LEVER L, CLAWPING WiTH ScREW S (F4!5)

28 TURN THE CAM SLEEVE UNTIL THE RETENTION ROLLER BOTTOMS IN ITS WOWLOW & THE
DETENT ENGAGES TUE PAWLS. (FIG16). FORCE "B’ & DIMENSION ‘W MUST BE SATISFIED
By ADTUSTING ECCENTRIC E. LOCK BY NUT PROVIDED.

29, STARTER SWITCH CQNTROL UNIT.~ WITH WEIGHT-ARM PIN FULLY ENGAGED IN A HOLE &
TUE ARMATURE AT "MARK™ (FIG I7) ADTUST TUE SCREW A SO THAT THE SPINDLE B
JUST TOUCHES TUE SPRING C (FIGS 17 AND 18).

30, ADTUST THE COLLAR D BY SCREWE (FIGI7) TO SATISFY DIMENSION "W’ WITH ARMATURE.
AT "MARK"

31, WUEN TUE WEIGHT ARM IS IN ITS LOWEST POSITION (FiGI9) THE PIN SHOULD CLEAR THE
SHROUD , BUT IT SHOULD NOT GO BEYOND BOTTOM DEAD CENTRE.

32 CHECK TUAT WHEN WEIGHT-ARM 1S INITS LOWEST POSITION, THE SPRING K
(FIGS 17 AND 20) WILL MOVE N THE SLOT OF COLLAR D. ADTUST BY PUTTING A SET IN
THE LEVER W (FIG 20). THE WEIGHT ARM PIN MUST FALL CLEAR OF THE SHROUD.

TELEPRINTER 7B Adjustments — Sheet 5. ETTT5
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05T Eneaine. ADJUSTMENTS

33. WHEN TUE WEIGHT-ARM 1S IN ITS HIGHEST POSITION TUE PIN SHOULD BE

CLEAR OF THE SHROUD & THE NEXT HOLE. SHOULD BE JUST EMERGING FROM
BEWIND THE SHROUD AS THE MOTOR. 1S SWITCHED OFF. (FiG 21). WEIGHT~
ARM PIN MUST FALL CLEAR OF TUESHROUD AT THE BOTTOM.

34: THE FORCE REQUIRED WMHEN APPLIED TOTUE END OF THE SPINDLE B
(FIG 21) TO TRIP THE STARTER AFTER THE AUTOMATIC STOP WAS
FUNCTIONED SHOULD NOT EXCEED 3o0z. WITH SPRING C IN, & (oz
WITU THE SPRING REMOVED.

35, CHECK THAT THE TRANSMITTER DRIVE PAWLS ARE CLEAN & MOVE
FREELY, & THAT TUE PAWL SPRINGS ARE NOT BENT, REPLACE
WHERE NECESSARY,

- N7 Oy G 34 TURN THE TRANSMITTING CAM UNTIL THE PAWLS F ARE ARRESTED
BY THE DETENT E (FIG 22) & ADIUST DIMENSION™D (KEY BAR
] DEPRESSED) BY ECCENTRIC C., LOGK BY SCREW B.
AN 37.  WITH THE MOTOR RUNNING DEPRESS ANY KEY & ADTUST DIMENSION
F 'C" (FiG.23) BY POSITIONING RESET LEVER H (FIG 22) WITH ECCENTRIC

SPINDLE J. LOCK BY SCREWG.

38. ADTUST LOCKING BAR Na2 TO OPERATE CORRECTLY BY ALTERING
THE POSITION OF ITS CLAMPING SCREW,

39. IF NEW WARDS UAVE BEEN FITTED TO THE ANSWER BACK DRUM, CHECK
DIMENSION *h" (FIG 24 ) FOR EACH WARD. ADJUST BY ALTERING TUE
ABUTMENT SCREW & SLIDING TUE UNIT, WHILST LEVER VIS
DISENGAGED FROM SPROCKET WHEEL W, TUIS IS THE ONLY

J U ABUTMENT ON THE MACHINE WHICH MAY BE ALTERED. READJUST

4 N THE END-BEARING SCREW Z ACCORDINGLY.

"
o — =N
oi8” 11 O | H J
L k\ =
KEYBAR. )y -oz0,
P h -010
C b} w
| Y

; ki a

Fle.22 FIG. 23 FIG.24.
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. DEPRESS ANY KEY & TURN MACUINE BY HAND UNTIL THE STRIKER

SEND - RECEIVE
SWITCH BLADE

/ SEND- RECEWVE
/ D SWITCH LEVER

ADJUSTMENTS

EXAMINE. PARTS FOR WEAR AND DAMAGE , PARTICULARLY THE
STRIKER & TRANSMITTING TONGUE, KNIFE EDGES AND THE
TRANSMITTING TONGUE PWOT R. REPLACE WHERE NECESGARY,

42 SLACKEN THE SCREWS I £ TIGHTEN THE SCREWS J UNTIL TUE
TRANSMITTING TONGUE K 1S IN LINE WITH THE KNIFE-EDGE OF
THE STRIKER C. SLACKEN SCREWS J O-003" EACH TO SATISFY
DIMENSION "W" . {F THE STRIKER DOES NOT FALL EQUALLY EACM

SIDE OF THE TONGUE , CHECK THIS ADJUSTMENT.
TIMING LEVER A 1S AT THE TOP OF THE CAM & THE KNWE-EDGES

X ARE IN LINE. ADTUST DIMENSION"X" BY SCREW B WITH TUE
STRIKER C UELD AGAINST TUE TOP EDGE OF TUE SLOT IN THE
STRIKER LEVER D.

43. SLACKEN SCREWS L. ADTUST SCREW N UNTIL EQUAL FORCES
OF 2:0-5-0 0z MOVE TME TONGUE K. FROM SIDE TO SIDE
(MEASURED AT THE KNIFE-EDGE). RETIGUTEN THE SCREWS L.

DEPRESS "LTR SHIFT " KEY & TURN UNTIL TWO ADTACENT SELECTING 44- WITH THE MOTOR RUNNING, ADTUST CONTACT G TO SATISFY
LEVERS E (PREFERABLY Is7 & 2n0) ARE IN THE SAME POSITION & DIMENSION 'y" & CLAMP BY SCREW P.

TOLCHING THE INSULATED EDGEF. INSERT A ©-OI5" FEELER
BETWEEN THE SELECTING LEVERS AND THE INSULATED EDGE’
SLACKEN TUE SCREWS G & ADTUST THE STOPPLATE H YO BEAR
AGAINST RH EDGE OF THE SLOT IN TUE STRIKER,RETIGUTEN
TUE SCREWS G.

45, ADTUST CONTACT H TO SATISFY DIMENSION Z AND CLAMP
BY SCREW Q

| El/14



SCHOOL OF SIGNALS

46.

47.

48,

49,

50,

BETWEEN CONTACTS)|
WHEN PLUNGER 1S
ON FLAT OF GAM.

ADJUSTMENTS

WITH THE KEYBOARD NORMAL, RELEASE THT ANSWER-BACK DETENT MANUALLY., TURN THE MACHINE BY HAND €
ENSURE. THAT THE COMB-BARS CANNOT SLIP OVER OR UNDER, THE WARDS OF THE ANSWER-BACK UNIT, CORRECT
THE ADJUSTMENT BY HOLDING THE LEVER Y IN A NOTCH & CLAMP THE DRUM CORRECTLY BY SCREWS T (RG2¢)

WHEN "D" KEY 1S DEPRESSED THE KEYBAR EXTENSION @ (FIG 27) SUOULD SATISFY DIMENSION ‘m'. ADTUST
BY SLIDING THE GUIDE B, CLAMP BY SCREW F, TO REDUCE ANY FRICTION IN THE GUIDE, PUT A SET IN TUE.
KEYBAR EXTENSION Q. AS REQUIRED.

ALLOW THE ANSWER-BACK BELL CRANK W (FIG 27) TO FALL. ADJUST THE SCREW £ TO SATISFY DIMENSION )
(FlG28) 1LOCK BY NUT H . WHEN THE " D" KEY IS NORMAL, DIMENSION “N" (FI¢27) SHOULD BE SATISFED.

ROTATE TUE ANSWER-BACK DRUM UNTIL THE. PLUNGER P (FIGZ‘)) 1S FULLY DEPRESSED., CHECK THAT THE
ALARM CONTACTS ARE CLOSED & THAT ADJUSTMENT "S" (FiG 30) (UNDERNEATH MAIN BASE) IS CORRECT.

WITH THE ANSWER-BACK DRUM NORMAL, TUE PLUNGER P (F‘IG 29 ) SHOULD BE IN ITS WIGHEST POSITION.
APJUST SCREW S (FIG 30) UNTIL CLEARAMCE BETWEEN ALARM.CONTACTS IS /32" LOCK BY NUT M,

TELEPRINTER 7B Adjustments —Sheet 8. =+
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SCUOOL. OF SIGNALS

DRAWN BY: RNB- | MAR44

CHECKED BY. J.H.P

< =

C AND D AT
BACK OF UNMIT

‘a’ -o0

FIG.31.

1

FiG 34

7

Fle.36

FIG 32

o

TP
N
- 010
<oi§’

Whoog”
d .oz25"

ADJUSTMENTS

REMOVE THE PAPER CARRIAGE UNIT FROM THE MACHINE:

51 PUSH THE CARRIAGE TO ITS EXTREME. RH POSITION & ADTUST THE
CARRIAGE. FEED PAWL 0-010" FROM THE NEXT TOOTH OF TUE RATCHET USING
ECCENTRIC A. (DIMENSION"@” 1G 31). LOCK BY SCREW B.

52. FEED THE CARRIAGE AFEW SPACES TO TUE LEFT. THEN ADTUST ECCENTRIC
C SO THAT,WITH THE RETENTION PAWL B ENGAGED WITH RATCHET W,
THERE SHOULD BE -OOS5"™- -O0&" RETWEEN THE FEED PAWL & THE
KEXT TOOTM (DIMENSION "' FiG32). LOCK BY SCREW D {BACK OF DNIT)

REPLACE TUE PAPER CARRIAGE ON THE MACHINE.

53, SLACKEN SCREW G AND ADTUST TRIGGER PLATE H (Fig 33) SOTHAT
THE BELL RINGS 56 CHARACTERS FROM TUE BEGINNING OF THE LINE,
RETIGUTEN SCREW G. -

54. ADTUST THE CLEARANCE BETWEEN THE COLUMN & CARRIAGE RETURN
DOGS K & THE CROSSHEAD L TO SATISFY DIMENSION'C” USING ECCENTRIC
J. (FIG 34-) CLAMP BY NUT N. CHECK TUAT TUE ECCENTRIC J IS NOT
FOULED WHEN THE CARRIAGE RETURN CONTROL LEVER OPERATES.

TELEPRINTER 7B Adjustments — Sheet 9 |

5. TURN THE MACHINE BY UAND UNTIL THE TRAVERSING LINK IS
FARTUEST FROM THE CARRIAGE . THEN DIMENSION ‘d” (FiG 34) MAY
BE ADJUSTED BY ECCENTRIC M (FIG 35)ON THE FEED LEVER,
CLAMP BY SCREW O.

56. ENGAGE TUE JOCKEY ROLLER P IN THE RATCHET WHEEL Q SO
THAT IT BEDS RIGHT HOME. (FIG34). ADTUST THE FEED PAWL T
SO THAT WHEN DEPRESSED IT SLIDES DOWN TUE INCLINED FACE AT
THE BACK OF THE TOOTH SO THAT THE PAWL 1S MOVED AWAY FROW
';UE CBNT!ZF_ OF TUE RATCHET WHEEL. USE ECCENTRIC S, locK BY

ot U.

37 RETURN THE FEED PAWL T TO NORMAL , ENGAGE THE LINE FEED
DOG WITH THE CROSSHEAD & TURN THE MACHINE BY HAND UNTIL THE
FEED PAWL 1S AT TUE BOTTOM OF ITS STROKE. . TUE RATCHET WIEEL Q
SHOULD NOW UAVE REVOLVED ONE TOOTH & TUE JOCKEY ROLLER
SHOULD AGAIN BED UOME. ADTUST, WITW TUE FEED PAWL AT TUE
BOTTOM OF ITS STROKE, BY MOVING ECCENTRIC V (FlG 37) UNTIL
THE ROLLER. BEDS HOME. RECLAMP BY NUT & BOLT W. SWITCH
TO DOUBLE LINE FEED & CHECK THE OPERATION,

Fl/1A




SCHOOL OF SIGNALS
ORAWN BY:RNB- 4 MAR%S

CHECKED BY- T.1.p

CLD

=
FiG38
D /B

R
. o]

G

O

al

EERESE

F16.40

TELEPRINTER 7B Adjustments —Sheet 10

58. WHEN THE PAPER CARRIAGE 1S LATCUED N POSITION 1T SHOULD

0

6i

62

ADJUSTMENTS

NOT UNLATCH UNDER PRESSURE AT RH. END WITMOUT THE
LATCH FIRST HAVING BEEN DISENGAGED . DIMENSION "@°
(F1G.38) SHOULD BE CORRECT. ADTUST BY THIS ECCENTRIC
& CLAMP SCREW X (FIG39) . THEN ADJUST THE UPPER
SLEEVE UNTIL THE LATCH FUNCTIONS CORRECTLY, LOCKING
BY SCREW Y.

ADTUST THE CARRIAGE AIR PISTON BY MOVING THE VALVE. PLATE
Z UNTIL THE CARRIAGE RETURN 1S DAMPED SATISFACTORILY.
LOCK BY SCREW S. THE PLATEN KNOB MUSY BE REMOVED
TO GAIN ACCESS TO SCREW S. TUE PISTON MUST BE
KEPT FREE FROM Ol AND GREASE .

THE CHARIOT RAIL MUST BE ADJUSTED SO TUAT, AFTER

SLACKENING ITS FIXING SCREWS, THE CHARIOT IS FREE IN ALL
POSITIONS WITHOUT UNDUE SHAKE, WHEN THE CARRIAGE 1§
AT THE EXTREME RH END THE FLAT SPRING ON THE CHARIOT
SHOULD BE LIGHTLY IN CONTACT WITH THE CHARIOT RAIL.

WHEN THE MACHINE 1S IDLE FOR.LONG PERIODS, RELIEVE THE.
PRESSURE ON THE PLATEN OR IRREGULARITIES Will FORM ON
THE SURFACE GIVING RISE TO FAULTY PAPER FEED.

THE GOVERNOR BRUSHES SHOULD BE SET SO TUAT, WUEN
NEW, THE TIP OF TUE BACK OF THE BRUSH SPRING IS |" FROM
THE MOTOR SUPPORT PLATE , AS TUF BRUSHES WEAR, PUT
ASLIGHT SETINTHE SPRINGS TO MAINTAIN THE BRUSH
PRESSURE. CHECK THAT THE GOVERNOR IS PUSHED RIGUT
UOME ON THE MOTOR SPINDLE.

CHECK THE MOTOR SPEED USING THE STROBOSCOPE (£42-SRpM)
& ADTUST BY CONTACT SCREW A (FIG 40) & GOVERNOR
SPRING TENSION SCREW B.CLAMP BY SCREWS C &D
RESPECTIVELY.

FIL1 /117



SCHooL of SIGNALS

CHECKED BY T H.7

TDRAWN 0Y WE4 . 410 4%

O~

=~ 2 PRESS BUTTON

TEMP COMP
(40° -20F.
50 WITH METER

D¢

[ .

4350
( DCAMPS ) (000000000
»1 1—’6;06“60060‘0“
12 5 TAPED AT 4000 T500] (82 218 Toalto 1
125, *125 , "012§ cuT-ouT
»4—0
+
;5
D.C. CURRENT D0.C. VOLTAGE AC. CURRENT AC. VOLTAGE
RANGE RESISTANCE RANGE RESISTANCE RAKGE IMPEDANCE RANGE lMPEﬁANCE
0-1 mA -50mV Y 0-5mA o5 o 0-5v } 500 ohms
0-2 mA } 50 ohms (I'mA range) 50 Obms 0 -1OmA 2 ohms 0-10V ohm
O-100mV 0-50mA 0-50V
0-5 ma 10 ohms “'"A "angs) } 0265 } 50K
Q-10 mA 2% '} 500 ohms 0-100m4 O-~100YV
- - - -20
0 -50mA Vv 0 -h0oOmA .000265 0-200v } 200K
0 -100 mA 0-5v } 0-1 Amp 0 -4-00v
PO . 0 -500
C-5ComAl s 0-10v 0-5 Amps } 100000265 500V } 500K
C -1 Amp j -50v } 0-10 Amps 0 ~1000
0-5 Amps } 0 loov
0125
0-(0 Amps 0-200v } 2 00K
0 ~4T0y
0
-800v } 500k
0 1000V
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0-20uE —First Indicatrion

‘QIJpF

POWER (in 4000 shms)
0 -4 watks - First Indicabion I mW

DECIBELS (Reference 50mW;

—{0 o +\5

RANGE
0-10K
0-100K
-1 M
0-10M
0-40M

RESISTANCE

FIRST INDICATION

‘5 ohm
S ohmg
8Qohms
500 ohms
2000 ohms

Ui'\\\i

} Usmg internal Vg v

internd! Qv.

} Us'mg extrernat AC or OC

‘O’ OPERATES ON

10K RANGE

P and ‘R’ ARE ZERO ABIUSTERS FOR 10K and 100K

RANGES

‘Q’ 1§ ZERQ ADTJUSTER FOR IM,IOM 4GM,
AND CAPALTY RANGES

lF1/ 20
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ADJUST THESE
BREAK FIRST

SPRINGS TO

ADJUST SWITCHING LEVER TO
REST ON TOP OF SET IN SPRING
WHEN NORMAL ( MIN. CONTACT
SEPARATION 1O MILS.)

'APPROX 2 MLS WERE WHEN
DIAL 1S OFF - NORMAL .

GOVERNOR_CUP

IMPULSE WHEEL
EXAMINE FOR RUST OR WEAR

e iid]

BEND WINGS TO ADJUST SPEED
INCREASE - INWARD : DECREASE ~QUTWARD

=

SLIPPING CAM SHOULD RESIST PREGURE

OF 60 GRMS APPLIED TANGENTIALLY

AT (D BUT WILL SLIP AT PRESSURE OF

80 GRMS,

EINGER STOP

GOVERNOR END PLAY
0 MILS T 3 MILS,

AUTO

=Wy,

SCHOOL OF SIGNALS
DRAWN BY WH- 17 & ® 43"
CHECKED BY  A.7¢. %

SPRING SET ASSEMBLY

ADJUST BUFFER SPRING TO KAVE
CLEARANCE OF GMILS = | MIL AT ®

RESIST 20GRMS LIFT AT 30 GRMS
APPLIED AT @ WITH DIAL AT NORMAL

SPRING WASHER ADJUSTED TO
TENSION SLIPPING CAM

RESIST 5 GRMS LIFT WITH [0 GRMS
APPLIED AT ®

SWITCHING LEVER

EXAMINE FOR RUST

OR WEAR

DIAL

14 MILS  MIN. WHEN IMPULSE LEVER 1S
RESTING IN IMPULSE RECESS OF
SLIPPING CAM

CORNER OF TOOTH SHOULD RE SHEWING
INTHE CORNER OF THE |MPULSING RECESS
OF SLIPPING CAM.BEND PROJECTING
TONGUE OF GLIPPING CAM INWARDSTO
ADJUST

FORKED STOP

GOVERNOR PIYOT BEARING
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DB/MILE

55

25
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SCHOOL of SIGNALS 4

DRAWN BY- RNB-2/5C
CHECKED By T -

'CABLE ELECTRIC FIELDQUAD
DEGRADED UNLOADED

po——

CABLE ELECTRIC CARRIER QUAD CABLE ELECTRIC

VIR LOADED 4-6/440YDS

/

D8 SPACED 9”ONPOLES

/

CABLE. ELECTRIC CARRIER QUAD

b’w’/

/

—

CABLE ELECTRIC

PCQT 40Ib UNLOADED

//

WIRE. COPPER
HD 200lb SPACED 97

A A A A

10 KC/S 15

CABLE CHARACTERISTICS

20 25
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LINE UNIT

e, ] ..
I B JACK

BUHOOL U DIQMALD

DRAWN BY- RNB-30N0OV43

CMECKED BY: _f.. 5. £

OPERATORS TELEPUONE. CleCUIT

SPK (s)

Buzz(8!1)

LC 14 |

T_nl:] $PK (52)
) PRESSEL
LZC SWITCH.
400
OPERATORS + )
JACK 250 E 15
w0 -
~ l
A" TAcK
. BUZZ (B2) /
H r
o
3
L L
, A oy
150 mA
o- + +0 O-
on NIGMT CIRCUIT
NA . NA TACK
Ii A [o2]
0___'IIII'__I OFF © lljD
—0 100 0.
4.5V NAI o A .
AN

SWITCHBOARD U.C. 10 LINE




A, AA A S

T
43
3§§ | F
2 q T~ LINE JACK
Sl ; CIRCUIT |
o—a
HOLD &
L2 14 Q‘At:&’: BRIDGING COIL
o3 NS
3008,
$ o B DIAL
*TA“‘ o ,\D JACK,
300 N
L2 © i HOLD & BRIDGING COIL
( DIAL
é—'
-T#Vﬁg LINE JACK
A CIRCUIT 2
L,O 1L t /
| L LI
| o F
LINE CIRCUITS
{
CALLING INDICATOR CALLING INDICATOR
CIRCLUT CIRCUIT 2
—
ool -
o MM |
NA
o,

NIGHT ALARM CIRCUIT

U.C. 10 LINE

CIVIL LINE UNIT 1/ 28
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* * [ SchooL _oF SianaLs
DRAVN By NS 27 FEvAe
HECKED BY. J.H.P

TELEPHONE SETS F MKI COILS INDUCTION | TELEPHONE SETS HMKII
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[ORAWN By WREE. 512 43
CHELKAD by 7.5 -

St m— ommn G A — —— —
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c2 14
":1{ s
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ADJUSTING SCREW

-
SLOCKING COLLAR -

SCHOOL 04 SIGNALS

DRAWN By w-Wif 151841

CHECKED Ny J H.F
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BUZZER UNIT
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- | SCHOOL. _$/ SIGNALS

DRAWN BY-RNB- 26MOV43

CUECKED BY- . 2 £,

BULICUING LINES

SWITCHBOARD F& F MKI] & MK

V O O \ ﬁ—..\..._‘- ° 0 N
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g O q_ 3 OF
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ACT I+3 TYPES SOS-3-F £ SOT-3-F

.- e SCHOOL OF SIGNALS
CHECKED by T
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i sc Fr} Tumin
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* - SCHOOL OF SIGNALS
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NOTE 1 Cl-8 comprises condenser banks .
— Repeaters using manual pilet control.

strapped for correct mid band
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NOTE2 RFb. I-12n 5-200n R
2-25n 6 -400n
3-50n 7-800n L3 29
4-1000 8-16000. 3
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JNIE




©

Cl |C2|C3|C4

ST

Ri
6K ™
C

| Sp—

-3

WESTON MA RELAY

cH Ko
I*

(AL

s

M :Q —
R2 22
_,__é_J K

SCHOQL QOF SIGNALS

DRAWN by WE-AF. L1 SANG-4-

[CHECKED by P

(2) +/30v

ZAVTRE

(MARGINAL) L 5o
$3/1 \S‘;/I = I-gl _E,z ~ .
Iél _l_cv c6
R7 § RG% e
s2/1 S4(2 é
A o
BELL OFF
K2 " R
tl i [s] 2
. IEI
RiO
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o MONITORING PANEL — FACILITIES
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DRAWN BY-RNB-\| F
CUECKED BY: %7,

-24 '
vs é | TEST 500/20 OPERATION TEST |
{_ —! T K4, K§ TO 500~
o—{l>%©-© RINGER (?@991— s R3-13 TO 20db
2 : 'N | cg==2 LAMP SHOULD &LOW
LINE [LINE EXCH | EXCH jo8s |:|
: n = s LSt TEST 2.
i | T K4, K5 NORMAL
(?) @:} ‘ A DIAL 4 LAMP SHOULD NOT GLOW
e DIAL 8 LAMP SHOULD GLOW
TEST 17~ OPERATION TEST 3.
PLUG T ET JU
————————— 29 Pl LUG TELE SET 71,72
c2 | 1 1500 ¥4, K5 TO \7 ~
¢ M - RINGER. ©-- W ——wW—0O Pl ADYUSTED FOR 60 V ON Mi
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ACT [+3TYPES SOS-3-F £ SOT-3-F
RINGER TEST PANEL — SIMPLIFIED
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A.CT |+3 TYPES SOS-3-F AND SOT-3-F
SWITCHBOARD TERMINATING PANEL [EI/180
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SCUOOL_9F SIGNALS
DRAWN BY- RNB-15 FERY

ICMECKED BY- gz e

THROUGH
TJACK

TO WYBRID

VIA RINGER

T
(23) (32 3
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@
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Rb 30 Q3
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)7 ) V\/\/‘l 4T 04
TERMINAL - INDICATOR.
FacK ’ o [ J (o supPLIED RIl ==cé6 44 cl - t 3db
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1) Tb l
» @ 4 &4
30 § 3
NOTE | T ) R2b RZa
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ACT. [+3 TYPES SOS-3-F £€ SOT-3-F SWITCHBOARD TERMINATING

2 t 2
o T e 2

@ WNDICATES TAG AT TOP OF CHANNEL BAY
HEAVY LINES INDICATE STRAPS TO BE WIRED'

BY INSTALLER,

NOTES

l STRAP ONLY IF IMPEDANCE. OF INDICATOR
IS ABOVE 1000 AT 800w

2. STRAP TO EITHER 3 OR 4.db,
SHOWN STRAPPED TO 3db

3 JACKS AND INDICATORS ARE ON
SWITCHBOARD AND ARE NOT PROVIDED WITH
EQUIPMENT.

PANEL

— CONNECTIONS FOR PAD SWITCHING
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0 | D)
JACK I:l 3 e I VIA RINGER NOTES
. T [, STRAP ONLY If IMPEDANCE
OTE | - OF INDICATOR S AROVE
v @ —- 00O AT 800 ~.
A
L 2. STRAP OUT R3, 4,7 8, AND
CONTACTS €3 CT.
) 3. STR
24 . AP FOR REQUIRED POLARITY
&— AND RESISTANCE . WHERE CORD
500 Alg CCT. REPEATER HKAS AUTOMATIC
G AN CONTROLIADJUST
w S RESISTANCE TO OBTAIN REQUIRED
| GAIN.
i {t2)——||l'
® (NDICATES TAG AT TOP OF
. CHANNEL BAY,
v &-——--| HEAVY LINES INDICATE STRAPS
Al | TO BE WIRED BY INSTALLER.
@--) |
To To'NeT
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NET  ON HYRRID
@)—-
A2
i T N——

ACT |43 TYPES SOS-3-

\vc o

F € SOT3-F-SWITCHBOARD TERMINATING

ScHooL 0F SIGNALS
DRAWN by wWHIF S LER &4
CHECKkED by o2 04

PANEL-Connections for Cord Cct. Repeater with Tail Eating.
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AC.T [+3 TYPES SOS-3-F & SOT-3-F —SWITCHBOARD TERMINATING

SCHOOL QOF SIGNALS ]
DRAWN by WL |SFERLA

[CRECKED by iz e

NOTES

I STRAP ONLY IF IMPEDANCE
OF INDICATOR IS ABOVE (0008
AT 800~

2 STRAP TO 4db.

® INDICATES TAG AT TOP OF
CHANNEL BAY
HEAYY LINES INDICATE STRAPS
TO BE WIRED BY INSTALLER.

PANEL — CONNECTIONS FOR

INDIAN

CIRCUITS.
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l SCHOOLSZ SIGNALS]
DRAWN BY* 2NB-7 SBPT 43

ICNECKI’.D BY- z.&i

= T T T T T WP fers000¢ss T T T T T T/
P i
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| ‘ c4 c2 cé |
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| u U es c3 o, I
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1o o 3 |
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CIRCUIT
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CIRCUIT 2 | Eauip P OUT N LINE 2
PHYSICAL A I
S 000000000 ~5 S0
| PUANTOM BALANCE COIL I
NOTE. ' TUE FILTER AND BALANCE EQUIPMENT PROVIDED AS PART OF A
TERMINAL OR REPEATER EQUIPMENT, OR CONSTITUTING A SINGLE
BYPASS EQUIPMENT 15 INADEQUATE YO MEET TUE CIRCUIT
RZEQUIREMENTS, TUE ADDITIONAL FILTER AND BALANCE EQUIPMENT
REQUIRED MAY BE PROVIDED BY STANDARD BYPASS EQUIPMENT.
LINE FILTERS AND PUANTOM BALANCE COILS T

TERMINAL EQUIPMENT

3 LINE FILTERS 2 PHANTOM BALANCE COIL

PROTECTORS FOR

2 LINES

REPEATER EQUIPMENT

S LINE FILTERS 4 PUANTOM BALANCE CO\.

PROTECTORS FOR 4 LINES

THREE CHANNEL CARRIER TELEPHONE SYSTEMS

LINE

PROTECTORS

SOT-3-F

TYPES SOS-3-F
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DRAWM BY. RNB- 22 FEB 44

CHECKED BY* T W.P

PILOT INDICATOR PANEL OSCILLATOR. AMPLIFIER
SEE EI/173 SEE E1/I87 SEE El/168
5 6 10 ) 7 & 4 5 3 4 9 10 4 3 8 2 "o
D 0 0 o > O o] o 0 © 0 0 0
b ¢ TGO TERMINAL 9 OF OTHER L
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A o R3 Y
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v—C Q- 32 ¢
J +q M—o JG * :4
w 4 P
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Yo L - TO
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981/13

REPEATER CT [+3 TYPES SOS-3-F &€ SOT-3-F

POWER SUPPLY
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CHECKEL BY SRS

LINE
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L 4
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V4
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* @
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PH BAL 2

LI THE FULTER AND BALANCE LQUIPMENT FROVIDED AS

FPARYT OF A TERMINAL OR REPEATER ELQUIPMENT OR

CONSTITUTING A SINGLE BYPASS LRUIPMENT /S /NADEQRUATE
TO MELET THE CIRCUIT REQUIREMENTS, THE ADLD/T/ONAL
FILTER AND BALANCE EQUIPMENT REQUIREL MAY BE
FROVIDED BY STANDARD BYFPASS LQUIPAMENTS.

2. @ ScrREw TERMINVAL

BYPASS

ON BYPASS BAY,

EQUIPMENT
3 CHANNEL CARRIER TELEPHONE SYSTEMS TYPES SOS-3-F & SOT-3-F
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RELAY PANEL

FUSE PANEL

FUSE PANEL

UNIT SIGNALLING JA
6

b

PANEL TEST 80 SOCKET
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e I 2 61 | .
TRANS & 2 WIRE LINE | | TRANS & 2 WIRE LINE
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LINE u e No 3A I 3 23 NO 6A
o— & O>—1t=o o S o O-7--0 02 l l
4 2 Pl on 129 l
INTER BAY l
CONNECTION | |
REC | | REC Tni%sgoumm
3 7
——O----O- 5\9 ; o o-—:—o/-\Oﬁ)----oe T3 5% 0
=y 08 W 3 EJ z B REC
%"&‘ ye Z e | <] : % z ég § LINE.
X < s 7
I S e S N Lo N . 5
-~ | |4 8 i
| |

REC TAG BLOCK

REC TAG: BLOCK

TO EQUALISER
(I REQUIRED)

REPEATER TELEPHONE 8 CCT. MKI — BLOCK SCHEMATIC

€ote /13




|

YERM"TRANS

:
i

TRANSMIT

TRANS N°49H
@‘ REC
v &
89
RECEIVE =z =
= <
o )
=
L ®-®-0--0

ALL CAPACITIES IN_aF
ALL RESISTANCES N OHMS

UNITS TERMINATING No 6A

GAIN MAY BE. ALTERED(Q) BY STEPS OF |2db ON INPUT TRANSFORMER
{b) BY & STEPS OF 15db ON POTENTIOMETER
(€) BY ULINKL 2db PAD

TRANS

SCHOOL.  OF SIGNALS

DRAWN BY. RNB-17DECA3

CHECKED BY- <--%.f_

TO EQUALISER

UNITS AMPLIFYING N° 20A W+
500
V1 TRANS N° 61A TRANS TRANS N°© 48H
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I
E I 4 : e
) v
(~150v+21v) ' I z
: SMOOTHING PANEL | &
e
HT+ | l B BATTERY SILENT + iS50V o
25 ——— 26 N b3
O LFH00 - o > <
(+150V) e -
3 3if > E
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" p-y SEE B304 o.s SEEE1/304 . CURRENT IN AMPS
v4 v3 'g v2 Y
ix 60 60 65 £5 seoaomwg 1 8 4 2 | 14 160 60 65 ¢§
e T 3 6 STRAP AS 3
17 ‘4 \5 on 4 53 REQUIRED.
L1 | I

Ole/l1 3]

REPEATER TELEPHONE 8 CCT MKI

AMPLIFIER BAY — SUPPLY & ALARMS




®

SCHOOL OFf SIGNALS
DRAWN BY-RNB- 1l NOV43

. CHECKED BY: M;g
z
HT SEE
SCHEMATIC OF SINGLE AMPLIFIER ne2
| PANEL AMPLIFYING
| El
PANEL TRANSFORMER l = — — — — T T 7 .
(16 TRANSFORMERS PER PANEL) | suwonT € | 4sres 34b EAcH };%3;-} i
| LINE X T ¥ b g
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SCHOOL, °F SIGNALS
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APPARATUS CARRIER TELEPHONE 1 + 3 TYPES SAS AND SAT.

GENERAL DESCRIPTION

PURPOSE AND FACILITIES.

Provides three high~grade carrier telephone channels in addition to the
audio chennel over open-wire lines. Will work to correspending S0S or
S0T system, giving the same facilities. A Pilot channel is provided.

DIMENSIONS. Fach terminal = 3 bays 86" x I'SL" x 113"

+ Bay, Power, No. 3.

WEIGHT, About 18 cwt each terminal unpacked.

About 2 tons packed, including spares.

POWER SUPPLY. DC:~ 21 volts at 7 amps and 130 volts at <5 amp

RANGE.

OR AC mains, 320 watts.
Max 34 db at 30 Kco/s for zero circuit.

SYSTEMS. 2~W working only.

REPFATER CARRTER TELEPHONE 1 + 3 TYPES SAS AND SAT

GENERAL DESCRIPTION

PURPOSE AND FACILITIES.

Repeaters the carrier channels of the ACT 1 + 3.

DIMENSIONS. 2 Bays, 6'9" x 185" x 135"

+ Bay, Fowexr, No, 3.

WEIGHT. About 12 cwt unpacked.

About 1 ton -packed, including spares.

POWER SUFFLY. DC:= 21 volts at 4.5 amps, 130 volts at ¢35 amps

RANGE.

1.

3.
Lo

6.
7.
8‘

9.

10.

1l.

13 .

OR AC:- 230 watts.
24 db at 30 Ko/s.

TESTING OUT

Assemble bays, insert interbay connectors and power leads. Connect Power Bay
Noe. 3 as emergency supply. Adjust transformer teppings to suit mains voltage.
Connect RACK EARTH and BATTERY EARTH (+24 v on Power Bay No. 3) to a good earth,
Insert meters, alarm and protector lamps, and fuses.,
Insert U~links across sockets marked with a white line,
Insert valves in correct order, as packed.
Switch on NORMAL TRANS AMP and 20 c/s GENERATOR. Throw ALARM C O key on Pidot
Indicator Panel. , .
Switch on mains supply = all filament alarm lamps should light and bell ring.
Operation of ALARM C O key on Bay 2 should disconnect bell.
Measure supply voltages on load, working from mains and battery:w
HI 150  + 9 volts
LT 21 + 1.2 "

MISC 21 + 1.2 "
Measure valve cathode currents by connecting 5 v DC meter to each pair of test
sockets in turn. Readings should be 50+15 except carrier oscillators (50+25)
and VB in VF RECEIVERS (not less than 10).
Note that where patching cords sre used the serrated edge should be to the top
or to the left.
Check output of Pilot Osc; meter should be at yed mark (50). Adjust resistances
RE 13 = 16 if necessary. X
Calibrate LEVEL TEST SET (LTS). With switch at SET ZERO adjust zero control
until meter reads SET ZERO.  Switch to LEVEL O db; connect LTS sockets on Pilot
Osc to LTS. AdJust LTS CALIBRATE control with screw=driver until meter reads
+10 db.
Adjust Test Osc output to read +10°'db LOSS on LTS.
AJjust channel Modulator Osc frequencies:—
Patch Osc MOD sockets to Control Amp IN, adjust Control Amp OUT to O db.
Patch Cantrol Amp OUT to MBF r.h. EQP sockets, r,h, LINE sockets to Trans Amp IN,
Set Trans Amp gain at suitable value (15 - 21 db). Measure Trans Amp OUT on LTS
and note reading. Patch out MBF by removing cords from EQP and LINE sockets and
holding plugs in contact. Note reading on LTS, Difference between readings =
loss in MBF. Adjust Osc freq until this agrees with value specified on filter
can. Repeat on other chs.

4AMI3OR2-1 D/A.2174 125 2/45 PRP [El /65/A.
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16.
17.

19.

20.

1.

3

Lo
5.

1.

AdJjust ch Osc outputs; LEVEL across output should be +6 + .3 db for mod oscs and
+8.2 + .3 db for demod oscs, with U-links in place,

Adjust Pilot Osc freq. As in 13, but as Pilot Osc output is small, spare Trans
Amp must be used instcad of Control Amp to obtain O db. The filter used 1s the
one adjacent to the Pilot freq. The loss through 1t should excecd the loss at
carrier freq by the amount stated on the Pilot Osc tuning unit; adJust Pilot
freq until this figure is obtained. Restore connections, set Trans Amp to

normal posn (40 db)..

AMJjust Pilot Level. This will normally be zero at lower CARRIER LINE sockets.
Adjust by altering the tappings on Th or TC on Pilot Osc Panel.

check carrier leak, Remove Pilot Osc OUT U=-links; SET mod gain controls for

chs 2 and 3 at OFF, nnd for ch 1 at 18. Measure output at CARRIER LINE. Adjust
CARRIER leak pot for minimum reading - should not be greater than -~10 db., Repeat
for other chs. . :

Check normal and spare Trans Amp gain at lowest and highest carrier fregs.

Patch from carrier osc output (with U~links in place) to ATTENUATOR IN.

AdJjust attenuator to give output of -17 db approx. Patch ATT OUT to Trans Amp
IN, set amp gain at 40, Measure Amp OUT. Gain should be 4O + 2 db, Repeat
with gain control at 21. -

Check Control Amp gain at one freq with input level of about ~ 15 db and with gain
set at + 10, O, -10 db.

Check transmit levels on each ch. Set Trans Amp at 4O, disconnect Pilot Osc.
Patch TEST QOSC OUT through 10 db to lower EXCH LINE sockets on ch 1. Adjust

mod gain control for output to LINE of +17 + .5 db. Check signalling output:
connect Tele set to EXCH LINE lower sockets, ch 1, Ring on channel, adjust

Pi on 500/20 generator for output to CARRIER LINE of +12 + .5 db. Repeat on

chs 2 and 3.

LINING UP

Set all demod gain controls OFF, Set Control Amp at O, Disconnect Pilot Osc.
Insert 600 ohm plugs in all lower EXCH LINE sockets, .

Check Demod Osc fregs. A station patches 800 a/s at O db into EXCH LINE lower
sockets, ch 1, and sends both sidebands to line by strapping out MBF. B station
receives both sidebands by strapping out DBF and setting demod gain control at
suitable posn. B station listens across EXCH LINE, ch 1, and adjusts demod osc
for zero beat. Restore MBF and DBF connections. B station then open circuits
EXCH LINE; received 800 ¢/s passes through unbalenced hybrid and is sent back
to A. A station listens across MON sockets, ch 1, and adjusts demod osc for
zero beat, Repeat for chs 2 and 3.

Check receive levels. A station scnds 800 ¢/s at O db on each ch in turn.

B station measures 1evel at Control Amp OUT and adjusts EQUALISER to give control
amp output at same level on all chs. B station then adjusts each deamod gein
control to give overall circuit to EXCH LINE of -3 db. Repeat in opposite
direction.

Test specch and ringing in each direction.

Line up Pilot Channel: A station inserts Pilot Osc OUT U-links, and switches

all mod gain controls COFF.

B station:= throw DELLY C O key on Pilot Level Indicator Panel, with TEST key
normal. Patch DC meter to VA sockets, adjust pot on TC for mid-scale reading
(this applies to early equipments onlyi. Adjust PA with screw-driver to give

a readong on Pilot meter, adjust condensers on TB for maximum reading. Readjust
PA for mid-scale reading and lock. Restore Delay C O key and check that relay
is in central position, Throw TEST key to HIGH and LOW - Lemp should light and
bell ring after delay of about 6 seconds; adjust relay if nccessary. Repeat in
opposite direction., Restore all conmections to normal.

LINING UP THROUGH INTERMEDIATE REFEATER

t station sends 800 ¢/s8 at O db on each ch in turn, repeater adjusts gain and
equalisation for output to LINE of +17 + .5 db. B station then adjusts receive
levels. Repeat in opposite direction. )

Line up Pilot Indiecators on repeaters as for terminals.

LAML3942-2 D/d.217) 125 2/45 ERP E|/6YB
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OPERATION OF VALVE AND RELAY TEST PANEL

Facilities provided for adjustment of telegraph type relay on Pilot Level
Indicator, and for testing characteristics of 6V6 valves.
Relay Tests. Posn 1. Relay may be adjusted mechanically = no current in coils.
Lamps light when contacts make,
Posn 2. Current flows through relay windings and meter in series - 1 mA full
scale deflection. Armature moves to right. Current controlled by SET
ZERO control.
Posn 3. As 2, but current flows in opposite direction.
Valve current tests.
Posn 4. Insert valve, adjust HEATER VOLTS for reading of 6.3 on meter, allowing
time for valve to warm up.
Posn 5. Meter reading indicates heater current: e.g. a reading of .53 corresponds
to a heater. current of .453.
Valves divided into groups for wiring in scries:-
I - current .42 to .44 (meter reads .2 to .4
IT - current .4 to .46 (meter reads .k to .6
ITI - current .46 to .48 (meter reads .6 to .8
Valves outside these limits should not be used:
Mutual Conductance.
Posn 6. Set meter to zero with SET ZERO control,
Posn 7. Set meter to zero with MUTUAL CONDUCTANCE control.
Control reads mutual conductance of wvalve.
Grid Current.
Posn.8. Set meter to .8 with SET ZERO control,
Posn 9. Set meter to ,O4 with MUTUAL CONDUCTANCE,
Repeat 8 and 9 altermatively until readings are obtained without further
adjustment.
Posn 10, Meter rceads volbage required for 4O microamps grid current,
Valves used in the Trans Amp should have a mutual conductance of at least
3.2, and require at least 6.6 volts for 4O ud grid current.

REPEATER:— TWO — FREQUENCY TEST OSCILLATOR

Calibration of output.

Insert U=link in LF or HF as requirecd.

Connect Osc OUT to CAL IN, CAL OUT to Trans Amp IN., Connect Trans Amp OUT to
LTS, adjust gain for convenient reading on LTS, Adjust Oscillator output by PA
until LTS reading is a min. Voltage across CAL IN is now 2.45 (i.e, +10 db).
Remove LTS from Amp OUT, check set zero. Patch across CAL IN, with switch at
IEVEL O db, Adjust LTS calibrate control for reading of +10 db. LIS is now
calibrated.

As the impedance of the CAL IN sockets is not necessarily 600 ohms, the oscillator
will not give +10 db into 600 ohms. After calibrating the LTS, therefore, the
oscillator output should be readjusted to give +10 db into the LTS, set at LOSS,

LEML3942=3 D/d.217) 125 2/45 PRP El/69/C
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APPARATUS CARRIER TELEPHONE 1+1
GENERAL, DESCRIPTION

I. 4ctive Terminal,

PURPOSE AND One physical and one carrier telephone circuit over one pair of open wire (600 ohms) or
FACILITIES, unloaded cable (150 ohms).

DIMENSIONS. 224" x 154" x 1Ly",

WEIGHT. 100 lbse

POWER SUPPLY. 12 Ve DeCe Or AuCe maing, 20 watise

RANGE. Zero circuit, active to active, over 50 db at 9 kc/se

Equivalent to about 20 miles field quade

Equalisation:~ O, 10, or 20 miles unloaded field quade
FREQUENCIES. Audio channel up to 2,800 c/se

Carrier channel 300 = 2,600 c¢/s.

Carrier frequency 6,000 c/se

A to B uses USB; B to A uses LSB.
SIGNALLING Audio channel = 17 c/se

Carrier channel = 17 c¢/s earth phantom or VF ringinge

I1. Inert Perminal.
PURPOSE AND One physical and one carrier channel to active terminal or terminals; requirés no power
FACILITIESs supplye
DIMENSIONSe  * 15" x 11" x 104",
WEIGHTW 50 -1bse
POWER SUPPLY. Nile
RANGEe Zero circuit to active terminal over 15 dbe
Equivalent to abouc 7 miles fleld quade
FREQUENCIES. As aboves Active terminal-transmits carriers
SIGNALLING, Audio channel = 17 c/se

Carrier channel ~ 17 c/s earth phantome
III. Repeater ¢.F. 1 + 1

PURPOSE AND Repeaters the carricr channel of the 1 + le

FACILITIESe

DIMENSIONS. 224" x 154" x 114",

WEIGHT. 95 1bse

POWER SUPPLYe 12 Vo DeCs Or A.Ce mail’ls, %0 wattSe

RANGE « About 18 miles of field quade 45 dbs gaine

Egualisations= varies automatically with gal..e

TESTING OUT

1. Check valves:~ V1, V3, V5 = ARP 38.(modified VT 149, KIZ 73)e
: V2, Vi =~ 6V6Gs LRL = 230 V. 15 watt L ampe

2e  Check fusest~ Fl, F2 = { Amp. F2, F4 = 2 Ampe
Check tappings on mains transformere
Test on AeCe and DeCe = red lamp should light and ringing vibrator operate for about 30 secse. after
switching onte

%e If a TMS Nbs2 is available, check output levelse With zero level test tone fed into SWBD CARRIER
terminals,- and system switch in pousition 1 and 2, TRANS reading should be +17 to +21 at O.We
terminals, and +15 tev +19 at CABLE terminals, for A or B stations

N
Check signalling output in pose2 = about 5 db above channele
TRANS reading of transmitted carrier in pose 3, L, 5~ should be +22 to +25 at OsWe terminalse
L. If a TMS Nol.l is avajlable, the receive side may be checked by feeding in at =30 to the O.We
terminals at some frequency within the bands With both receive amps at maxe gain, level at SWBD
CARRIER terminals should be about zeroe

LINING UP

le Determine what system is $0 be useds
NOTE:
{a) Pose2 cannot be used when working to an Inert Terminale

(b) Unless pose2 is being used, PHe LINE must be strapped to PHe3ICG. and a good earth providede
Working active to active, pose2 1s the most satisfactory, and the phantom circu.t may be
extended to the audio channel by strapping PHe LINE to PHe EQUIPa

2e Active to active — Set cqualiser, station and type switches as required, connect line to
appropriate terminalse Adjust rec. gain for satisfactory speech in both directlons; should be -at
least two steps below singing pointe If a TMS is available, line up to 5 db overall,

If working In pose2, adjust SIG SENSITIVITY to the lowest pesition giving consistent cperations

3e  Jctive to inert - Set up active as A statlone  Adjust overall level, active to inert, using systenm
type switch pose 3, L Or 5e Overall level, inert to active, can be adjusted by rece ampe gain
controle Note that no adjustments can be made at the inert terminale

Le Active to active with intermediate inert — Active terminal nearer to inert should be set up as an
A station having system type switch pose 3, L or 5. Other active terminal B station pos. le

Se Active to active, using intermediate repeater — Ensure that lines are connected to 4 and B
terminals as indicated on repeater terminalse Set repeater gains to compensate for loss in
previous section of linee Line up active to active as in 2e :

.
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PURPOSE AND PACILITIES. 4

DIMENSIONS. 3 bays, each 5'6" x 1'8%" x 1'4".

WEIGHT.

POWER SUPFLY. 24 volts, 9% amps.

RANGE.

FREQUENCIES. As for Mk II. Audio channel to 2.8 ko/s.

SYSTEMS. 2 or 4-W working; A or B station.
TESTING OUT.
1. Check fuses, alarm lamps, and resistor bulbs.

2.

3e

6o
7

8.
9.

10.

1.

42,

13.

1k
15.

1.
2,

3.
5.
6.
7.

8.

APPARATUS CARRIER TELEPHONE 1 + 4 MK I.
GENERAL DESCRIPTION.

Provides one physical and fowr carrier chamnels over air-line or carrier
quad csble. Ringing provided on each channel.

12 cwt.

35 db. Equivalent to about 100 miles of 70 lb cadmium-copper air-line
(2-W working); or 40 miles of carrier quad (4-W working).

Carrier chammels .3 to 2.8 kc/s.
Carrier frequencies:- ch 2, 6 ko/s; ch 3, 9.2 ko/s; ch L, 12.5 ko/s;
group £/e, 35 ko/s.

Check valves:- all ARP 11 (VT 113) except RH valve in repeater panel, which is
an ARP 10 (VT 114).

Insert U-links, including small U-links in modulators and filters and on NORMAL

GROUP OSC PANEL. ,

Insert interbay power-connectors and matching cords - serrated edge to top.

Patch in NORMAL or SPARE repeaters as required.

Throw OSCILLATCOR and REPEATER keys to NORMAL.

Connect power supplies, adjust LT to 20.5 volts, HT to 150 volts.

Test heater and anode currents:- should all read .2 to .3 on meter.

Test alarm circuits by switching off HT; all fail lamps should come up.

Check that ALARM CO key cuts off alaxrms end lights alarm guard lamp.

Adjust OSC outputs:- should be 1.5 to 2 volts. Test spare group osc.

Check buzzer output from signslling wnits; should be at least +18 db when relsy

D is operated.

Test signalling wnits in pairs:- connect SIG (ch 2) to PAD (ch 3), check ringing

through from EXCH sockets on chs 2 and 3. (Buzzer output through hybrid and

pad vrll% be 48 to 49, which is the level at which the signalling units should

operate ).

Check carrier frequencies against TMS 1; this may be done by beating the two

frequencies directly, or by using a frequency changer.

Check cerrier leak:- set up as A station 2-W working with send rep at max gain.

Measure level at send rep out with no inconting signal - should not be sbove -9.

Adjust chennel and group carrier leak pots in twurn for min reading.

Check send side:- set up as in 12, send in at zero level at 1600~ on each

chanmel in twn; output at 2-W line should be +5 +1 db.

Check output to line when ringing over one chamnel: adjust LIMITER to give +15 db.

Check rec side with TMS 1:- send in at =25 at some frequency within channel band,

adjust rec rep out to O db; adjust ch amp to give -i db at EXCH sockets.

LINING UP.

Set up for 2 or 4-W working, A or B station as required.

Obtain zero level at 1600~ from distant end on each ch in turn; adjust rec rep
gain and equalisation for rec rep output of O +% db on each ch. »

Adjust ch amp gain to give output of -4 at EXCH sockets.

Repeat in opposite direction.

Test stebility with EXCH connection open and short circuit. Reduce gains if
necessary.

Test ringing in each direction: adjust A relays if necessary.

Check synchronisation of chsmnel and group carrier frequencies:- send each osc
output direct to line. Receiving end anplifies incoming cerrier and beats
against local oscillator.

Test speech in each direction.

EI/1I9 /A




APPARATUS CARRIER TELEFHONE { + 4 MK II.
GENERAL DESCRIFTION.
PURTFOSE AND FACILITIES, One physical and four carrier channels over air-line or

carrier quad,
DIMENSIONS. 2 bays in cases, each 38" x 24™ x 20",

WEIGHT. 34 cowt each bay including case.
FONER SUPPLY. 12V DC, 1! Amps; or AC mains, 180 watts - total.
RANGE 40 db max, equivalent to about 130 miles of 70lb cd cu.

Range on carrier quad about 50 miles - 4-wire working.

FREQUENCIES, Audio ch up to 2.8 ke¢/s. Carrier chs .3 to 2.8 ke/s.
Carrier frequencies:- Ch 2 - 6 ke/s; Ch 3 - 9.2 ke/s; Ch 4 - 12,5 ko/s;
Ch 5 - 16 ke/s; group - 35 or 33.8 ke/s.

SYSTEMS. 2 or 4-wire working; A or B station., 500/20 signalling on carrier chs.
Audio ch not amplified.

TESTING OUT.

Check that the three vibrators (No 4 or No 5) are in position.

Check alarm and protector lamps; check valves.

Check fuses - all 3 Amp (black).

Conrect up power supplies, test out on AC and DC. All alarms should come up
for a short period except spare repeater. Switch to spare repsater and test
again, Check that the BELL CO key disconnects bell and lights appropriate
lamp.

5. Check supply voltages, using DC meter and special cord; this gives a full-scale
deflection on 200 volts. Readings should be #10%. First number given is

#&'0!\)-‘

positive,

DC SUPPLIES
Tag No. Voltage. Reading. Supply.

Bay 1, panel 4: -
36 - 37 13 065 Relays
39 - 40 180 9 HT 4o Group Oscillator.
41 - 42 200 1.0 HT to Normal Repeater.
44 - 45 200 1.0 HT to Spare Repeater.
46 - 47 175 875 HT to 500~ Oscillator.
48 - 49 100 ) HT to Signalling Units,
Bay 2, pansl 2:-

22 - 18 175 .875 HT to Channel Unit 2.
23 - 2 175 875 HT to Channel Unit 3.
25 - 24 175 .875 HT to Channel Unit 4.
26 - 27 175 .875 HT ‘o Channel Unit 5.

AC or IC HEATER SUPPLIES. 12 VOLTS. Use Avometer

? Bay !, panel 4:- Bay 2, panel 2:-
Tag No. Supply. Tag No. Supply.

12 - 11, 15 . 14 Normal Rep. [ 1 - 10 Channel Unit 2,
17~ 16, 20 - 19 Spare Rep. |14 - 13 Channel Unit 3.
22 - 21, 25 - 24 Sig.Units., |17 - 16 Channel Unit 4.
27 - 26 Group Eqpt. |20 - 19 Channel Unit 5.

Check alarm circuits by removing valves in turn.
Connect EARTH terminal to a good earth.

Insert interbay connectors - RED WIRES TO TOP.
Check all U-links on both bays.

O 0~g O

14987/p 1.H. [4.45.

EI/I39/A




SCHOOL OF SIGNALS
[DATE - SJULY 194
CHECKED BY-J.H.F

14987/p.L.H./4.45.

10.

11,

12,

13.

14,

15.

16,

17.

18.

VALVE CATHODE CURRENTS. Should be * 10% on DC meter,

Circuit Valve, Current-mA. Reading.
Normal and spare Repeaters V1 4,2 42
V2 32 32
Group Equipment V1 4, 44
V2 3.3 <33
Sig. Units, quiet Vi 6.5 .65
Va2 0 0
- - signal V1 2.9 .29 approx
V2 14 .14 approx
Chammel Units V1 3.6 .
V2 7.8 .78

Check operation of 500~ oscillator by listening across each pair of sockets.
Verify with DB-meter that level is zero.
Check gain of normal and spare repeaters:- conmeet 500~ +to input through 15
and 30 db pads; output should be about -2 on step 8. Each step reduces gain
by one db. .
NOTE., All amplifiers and pads are unbalanced; e.g. the input to the normal
Al amp is between A1 IN (N) and any E socket, and the output between
A1 OUT (N) and any E socket. Ensure that the bottom sockets on the
pads are connected to E.
Check the SEND circuit on each channel:- set up for 4-wire working, Al amp
step 1. Remove all CH FILTER U-links except Ch 2. Throw CHECK FREQ key -
output from Al amp should be +15 to +20. Repeat for Chs 3, 4, 5.
Test carrier leak:- set up for 4-wire working, At amp step 1. Remove all CH
FILTER U-links except Ch 2, CHECK FREQ key normal. Connect A1 OUT to A2 IN
through 15 db pad, commect db-meter to A2 OUT. With amp gains at any
convenisnt position adjust CARRIER LEAK POT for min reading on meter. Repeat
for Chs 3, 4, 5.
Ad just group carrier leak:- set up as A station, 2.wire working. Remove all
CH FILTER U-links, connect A2 OUT to A1 IN, A1 OUT to db-meter. With amp gains
at any convenient position, adjust group CARRIER LEAK FOT for min reading on
meter.
Check operation of sigmnalling units:- connect back to back through 15 db pad,
using interbay connector sockets on Bay 1. Test 17~ ringing each way
between EXCH LINES.
Check output to lins:- set up as A station, 2-wire working, A2 amp step 8, all
CH FILTER U-links in position. Connect db-meter to LINE SEND terminals, should
read about +5 when zero level 500~ is sent into any CH Unit (via interbay
connectors).
Check overall performance:- set up for 4-wire working, A1 and A2 amps step 1.
Strap out EQUALISER, set all ch amps to step 3. Insert 15 and 30 db pads
between SEND CF CCTS, bay 1 and bay 2; connect LINE SEND to LINE REC., Listen
across EXCH LINE of each Ch - no singing should be heard.
Remove 15 db pad, leaving 30 db in circuit; singing should be heard on all
channels.
LINING UP.

Determine what system is to be used - insert U-links as required.
For 4-W working set Al and A2 to step 1. For 2W working set A1 to step 1, A2
to step 8. Set all Ch Amps to step 3. Adjust send amp gain to give +4 to 46
to line for zero level input on any ons channel.
Connect up lines. Adjust rec amp gain:- output should be -3 to -5 when zero
level is sent into any one Ch at the distant end. Adjust amp gain and
equalisation to obtain this level. Repeat in opposite direction.
Check synchronisation of carrier freqs:-
2-W working, Connect DC meter at sach station to CHECK FRE(Q) sockets.
Both stations throw CHECK FREQ key Ch 2.
A station adjusts Ch osc for zsro beat on meter.
B station then adjusts group osc for zsro beat on meter.
Repeat on Chs 3, 4, 5, except that no further adjustment of
group osc Will be necessary.
4-W working. As above, but as the group freq changer is not in circuit only
one station need adjust osc freq.
Adjust each Ch amp to give an overall circuit of -4 ~ -7 db.

Test speech and ringing in each direction on all channels. El / |39 / B
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FJRFOSE AND FACILITIES.

DIMENSIONS. 3 bays, each 5'6™ x 1'8}" x 1'4",
WEIGHT. 114 owt including power bay and spares.
POWER SUFPLY. 24 volts DC, 5 amps, + 2} amps on 130 volt working.

RANGE . About 30 db
FREQUENCIES., CH 1 2 3 4 5 6
A-.B| 1980 | 1860 | 1740 | 1620 | 1500 | 1380
B-A| 420| 540 | 660| 780 | 900 | 1020
SYSTEMS, VF side - 2 or 4-W working. Terminals are either A or B stations and
cannot be changed.
DC side -~ gither 2-line Sx. earth return, with external 80+80 supply;
or 130 volt working using existing HT supply and junction
boxes or TTU's Mk, III.
TESTING OUT.
1. Check fuses, alarm lamps, and resistor bulbs,
2. Insert valves:- Detector panel - 4022AR on left, 4020A on right.
Amplifier panel - 4019B.
Osoillators - 4020A,

3. Insert static modulators and 299AN relays (relays on top).

4, Strap for 80+80 or 130 volt working as required. Conmect telegraph supply.

Se Insert interbay connectors and U-links.

6. Conrect up 24 volt supply; adjust LT o0 20.5 v. and HT to 130 v.

7. Meagure filament ourrents:- patch SIIE METER into £il our jacks. Should be
250 ma +10.

8. Test alarm oircuits by removing valves.

9% Set all detector keys to pos 2, gain controls OFF, BIAS to pos 10.

10. See that all rec relays are on SPACE contacts.

1. Test contimuity of OC eircults:- insert U-link between SEND and REC sockets, oh 1,
Measure SEND and REC side currents with SIIE meter - should be 9 to 20 mA to lefit
in each case, Move relay tongue to MARK contact - meter should read to right.
Operate MARK-SPACE key with meter in SEND side - should tead 20 mA each way.

12. Check modulator:- connect phones to SF OUT, operate MARK-SPACE key. Tone should
be heard on MARK and no tone on SPACE, With U-link between SEND and REC sockets,
move relay tongue from SPACE to MARK and listen for tome.

13. Check detectors:- conmct SF OUT to IET IN, key to MARK, meter to read RECT
CURRENT: Adjust gain control for 6 mA current. .Operats key to MARK and SPACE
and see that relay follows correctly. - )

14, Check oscillator frequencies against TMS 1; should be within 5 cyeles.

15,  Check OSC OUT:- should'be +3 to +6 db.

16, Check SEND FILTER OUT:- should be -8 to ~10 db.

17. Measure REC. AMP gain ~ should be max 25 +2 db. Check opsration of gain controls,

LINING UP.

1. Set up for 2 or 4-Wire working as required.

2. Obtain MARK from distant end on each channel in turn, and adjust REC AMP GAIN and
EQUALISATION for Amp output of -15 db. on each chanmel,

3. Obtain MARK on all channels, Adjust DET GAIN for 3 mA RECT CUREENT with key in
pos 2, Turn o pos 1 - current should rise to 5 - 8 mA, Repeat for all chanmels.

4, Insert U-link SEND to BEC sockets of ch 1, obtain reversals from distant end,
Adjust BIAS FOT for central reading of SEND SIIE ourrent.

e Line up in opposite direction.

6. Connect teleprinters and test out.

TUS V F c D §)

GENERAL TESCRIFTIN.

Provides six duplex telegraph channels over an audio telephons circuit.

El/222/A
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APPARATUS V.F. TELEGRAPH 3 CH DX

' GENERAL DESCRIPTION

PURPOSE AND FACILITIES,

CONSTRUCTION,

DIMENSTIONS,
WEIGHT.
POWER SUPPLY,
RANGE,

Provides a three-channel duplex telegraph system over a 2- or L-wire
audio circuit, Groups 1 and 2 can be worked together to provide a
six~channel system. Designed for teleprinter but can be used for
any D.C, telegraph system (e.g. High-speed morse) up to a maximum of
80 bauds. :

Two units to each terminal (Group 1 or Group 2):=

Valve unit:- contains V.F, circuits and fllters.

Relay unit:= contains power supplies and relays.

Connected together by two 12-way cords.

213" x 253" x 123" each unit. -

160 1bs each unit,

2) volts D.C. cenire-tapped, 2.5 amps.,

4O db at 2,000 cps.

FREQUENCIES,
FREQUENCIES
GROUP CHANNEL B BoL
1 1980 420
2 2 1860 5%0
3 1740 660
L 1620 | 780
1 5 1500 900
6 1380 ! 1020
NOTE:- The 3-ch Dx and 6-ch Dx use the same frequencies
and can work to each other,

SYSTEMS. D.C, side:- 2 line Sx earth return, 80480,

V.F. side:- 2- or 4-wire; 3=-channel or 6-channel,
NOTE:- The 3-ch Dx does not provide 80+80 for.send leg.
TESTING OUT

1, Check relay adjustments.

2, Check valves:- V1 V2 = AR12 (3020A); V3 Vi = AR13 (40224R).

3 Check resistance bulbs in relay unit.

Lo Check fuses:- 1-FUl 2~FUl 3~FUl FUZ2 - 5 amp, FU3 ~ 1,5 amp,

5. Switch on, test voltages with SUPPLIES METER:=-

Battery voltages 12 (12 volts)
‘ Channel H.T, 135410 (135 vol'l:sg
Rec Amp H,T. 120410 (120 volts
Telegraph 95+10 95 volts)
Rec Amp plate current 70430 éarlo mA)

6. Test out TEST TRANSMITTER., Meter switches to 'S LEG & T TRANS' and 'REC
AMP & T TRANS', T TRANS key to REVERSALS - meter vibrates about zero.

7. Test modulator output voltage on MARK with LEVEL METER - 1,05 + .3V,

8. Test detector sensitivity, TELE TEST key at MARK; DETECTOR TEST switch
at TEST; meter reading CHANNEL PLATE CURRENT; DETECTOR GAIN POT ghould
be L4 to 12 when meter reads 60+10, 5 steps increase -~ meter should read
120,

9. Test channel unit, Meter to REC LEG; TELE TEST key to TELE TEST; T TRANS

key to MARK:- meter reads 50 to right, tone to line,
meter reads 50 to left, no tonc to line,

vibrates, and is adjusted to zero by

T TRANS key to SPACE:=-
T TRANS key to REVS:~ meter
BIAS FOT. Interrupted tone to line.

[El230A
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5.

6o

Test REC AMP, Set up as L4-wire station, REC AMP 'IN'. Send MARK on any
channel, loop SEND LINE to REC LINE, Listen across terminals A-B and C-D.
If A station, tohe on C-D should be louder and adjustable by REC AMP GAIN
CONTROL. On B station A-B and C-D interchange their functions.

- SETTING UP,

Remove echo suppressors, V.P, signalling units, etc, from line.

If a carrier circuit is to be used, check synchronisation of frequencies.
Connect teleprinter and TTU to the appropriate channel,  Adjust SEND LEG
CURRENT until meter reads 50 to 100'(5-10mA). Adjust REC LEG CURRENT
at TTU,

TELE TEST key to MARK -~ teleprinter should get local record.

Set all system and station keys to the appropriate positions,

For 6-ch working, interconnect the A B C D terminals of each Group,

Set BIAS POTS to pos 10; REC AMP GAIN to pos 3.

Line up each channel, DETECTOR TEST switch at ADJUST., DOWN station
sends MARK, UP gtation adjusts DET GAIN POT for PLATE CURRENT reading
of 60 (3ma). If. GAIN POT is at extreme position, readjust REC AMP GAIN,
Set DET TEST switch to WORKING ~ PLATE CURRENT increases to about 80.
DOWN station sends REVERSALS., UP station reads REC LEG CURRENT with
TELE TEST key in TELE TEST; adjust BIAS POT until meter vibrates about
ZErO, Record all settings and readings. Repeat in opposite direction.
Test out circuit from teleprinter to teleprinter,

REPEATER V., F. TELEGRAPH.No, 1

GENERAL DESCRIPTION

PURPOSE AND FACILITIES.

DIMENSIONS, 254"

WEIGT,

Re?eater the 3 or 6-channel V,F, system working 2-wire,
x 20" x 1611.
135 1bs.

POWER SUPPLY. 12 volts D.C. or A.C. mains, 12 watts.

RANGE,

23 db maximum gain.
Equalisation for 9 or 18 mileg PCQT cable,
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CHECKED BYe

12957/p.1.1./9.44,

REPEATER TELEPHONE 8-CIRCUIT MK, I.

GENERAL DESCRIPTION.

PURPOSE AND FACILITIES.

Provides eight four-wire repeatered circuits with 500/2L ringing.
Designed primarily for loaded 14/40 PCRT cable.

DIMENSIONS, 3 bays, each 5'6" x 1'85" x 1'4",

WEIGHT.

About 10 cwt.

POWER SUFPPLY. 24 volts, 10 amps.

RANGE, Max amp gain 31 db; 4 db loss in hybrid and signalling unit. No
equalisation provided. .

SYSTEMS. 4N or 2-W, One bay contains the signalling units, the other contains
the amplifiers and hybrids. For 4-W working the signalling bay would
not be required.

2-W impedance 600 ohms: 4~W impedance 41100 ohms.
TESTING OUE.
1. Insert fuses:- Power Bay, Generators 10 amp, eqpt 5 amp.
Amp Bay, all 5 amp.
Sig Bay, upper panel all .5 amp; lower panel all 1.5 amp except
Ring Feil (.5 emp).
2, Insert lamps, 24 v. no. 2 in all sockets.
3 Insert valves:- Amplifiers, VI 81.
Sig units, VT 82 in L.H.S., VI 108 in R.H.S.
Oscillators, VT 75A.
4. Connect power supply end switch on. Adjust LT to 21 v, HT to 150 v.
5. Check filament currents:- Amplifiers and oscillators, .24 to .26 on meter.
Signalling units, .14 to .16 on meter.

6. Check operation of normal end spare 214.'" generators.

7. Check gains of amplifiers at 1600~ ; should be 27 db, 2-4W.

8. Adjust 500/24 supplies to each s:.glalllng wmit:- the 1eve1 should be approximately
the same as sgpecch level at the 2-W line. Adjust by tappings on Distribution
and Resistance panels.

9. Test out circuits in pairs:- set amp gains at zero (transformer tep 4, pot step 6);
commect two circuits together at 4-W side; test speech and ringing in each
direction.

10. Adjust signalling wnit gain if necessary by input transformer taps.

LINING UP.

1. Terminal stations adjust gain of send amp to give output to line of about +10 db
for zero level input at 2-W termination.

2. Intermediate stations adjust gains for outputs of about +10 db.

3. Terminal station at distant end adjusts gain of rec amp for required overall
circuit. If 2-W terminations are short a -4 db circuit should be quite stable.

4 Open end short circuit both 2-W terminations; if circuit sings, reduce gains in
each direction.

5. Test ringing in each direction and adjust gain of signalling wnits if necessary.
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PURPOSE AND FACILITIES.

DINENSIONS, 2 bays, each in boxes 24" x 21" x 1'8".
WEIGHT, 2 owt each bay including box.
POWER SUFFLY. 12 volts DC, 5 amps; or AC mains, 60 watts, each bay.

RANGE. Max amp gain 32 db., 4 db loss in signalling bay due to hybrid and
signalling unit. Range about 26 miles of unloaded 14/40, or 160 miles
loaded., Equalisation for 0, 13, or 20 miles of unloaded cable,

SYSTEMS ., 2-44 (both bays used); or 4-W (amp bay only).

~CIRCUIT I.
GENERAL IESCRIFTION.

Provides eight four-wire repeatered circuits with 500/20 ringing.
Designed primarily for 14/40 FCQT cable, loaded or unloaded, Amplifier
bay alone may be used as a four-wire repeater.

Impedance on 2-# gide -~ 400 ohms.
Impedance on 4-# side -~ 400 ohms (unloaded cable), or 1600 ohms (loaded
cable).

TESTING OUT.

Check valves - all ARP 34 (EF 39); check vibrators.

Check fuses - all 3 amp.

Strap for 400 or 1600 ohms impedance as required. Note that for each oircuit
there are six points where strappings have to be made:- two on the hybrid, two
amplifier output transformers, and two lime transformers.

Conrect power supplies, test out on aC and UC, with all amplifiers and s

units switched on. HT fail lamp should come up for a short period, then the HTR
fail; this should go out when all valves have warmed up., Check that the CUT-OFF
keys disconmect bells and light appropriate alarm lamps. Alarms can be tested
by removing fuses in turn.

Check HT voltages. Should read 130+15v. between tags 28-30 on power supply pansls
of each bay. Also 60+10v, between tags 28-29 on power supply panel on signalling
bay. Check relay supply - should be 13v, between tags 10-11 on powsr supply
panel on signalling bay.

Check heater supplies on each power panel - should be 12v. AC or IC between earth
(tag 28) and tags 13, 16, 19, 22 on each bay, and also between tag 28 and tag 25
on signalling bay.

Check 500 ~ test tone by listening across terminals, and verify with db-meter
that level is zero., Switch to SPARE 0SC and check again.

Check hybrids and operation of signalling units:-

Conrect 4-W TRANS and 4-W REC of At to 4-W REC and 4~ TRANS of A2 on signalling
bay, test speech and ringing in each direction. Repeat for other pairs of units.
If no speech is heard, reverse commections to one pair of 4-W lins terminals,
Check gain of all amplifiers and effect of gain control.

LINING UP.

Conmect together amplifier and signalling bays.

Connect up 2 and 4-W lines, and earth.

Set amp gains at min. Adjust equalisers to componsate for previous section of
line. Disconmect grid cap of V1 in Sig. Units.

Send zero level at one 2-W termination, adjust gain of terminal send amp to give
output to line of +10 db. Check that output when ringing not greater than +10 db.
Intermediate repeaters in turn adjust gain to obtain output of +10 db,

Distant terminal repeater adjusts rec amp gain to obtain required overall level -
about ~4 db, will give a stable circuit if the 2-W extensions are short.

Repeat in opposite direction.

Test circuit for stability by open-circuiting 2-W extns.

Test speech and ringing in each direction, reconmecting grid caps on sig, uUnits.
Draw circuit diagram to show lsvels and amplifier gains along circuit.
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REPEATER TELEPHONE 2-CIRCUIT NO, 1.

PURPOSE AND FACILITIES.

Designed for use on field cables, giv:mg two repeatered circuits, each
of which mey he either 2-W or 4-W. Containg internal balance network
for field quad, but an external network may be used. 17~ ringing

is by-passed, and can be repeatered by mesns of Repeater Ringing No. 1.

DIMENSIONS. 193" x 165" x 11",

WEIGHT.

80 1lbs.

PONER SUPPLY. AC mains, 25 watts; or 12 V DC, 1.4 Amps.

RANGE. 34 db each amplifier, reduced in 11 steps of 2 db.
4 db loss in each hybrid.
2,200~ low-pass filter used on 2-W working.
Mex output +18 db.
Equalisation:- flat, 7%, or 15 miles of field quad in positions O, %, 1
respectively.
SYSTEMS. Each circuit may be 2-W, 2-4W, or 4-W working.
Phantom telephone provided in each case (cannot be used -for Fullerphone).
2-W impedance - 40O ohms. 4~W impedance - 800 ohms.
TESTING OUT.
1. Check that the fouwr ARP38 valves are in position. In emergencies ARP 3L (EF 39)

2.

5e

1.

2.

«5‘

or VR 56 (EF 36) velves may be used, with a 3 db drop in gain and a max output
of 12 db.
Check fuses:—- 1 amp in heater supply - Fi.

2 amp in battery supply - F2.
amp in mains supply -~ F3 and Fli.
Commect up power supplies, test out on AC and DC; lamp should light in each case.
Test amplifier gains:- A amp - switch to 4-W; equaliser O; gain step 1; filter
OUT. Connect amplifier output to input through 27 db attenuator provided;
connect watch receiver across circuit. Increase amp gain - should sing between
steps 6 and 9. If not, try reversing connections to one side of the attenuator.
Repeat for amps B, C, D. ) ‘
Test 2-W switching:- switch to 2-W; filter IN; equaliser O; net INT; gains step 1.
Disconnect grid leak of B amp and eaxth grid. Connect together 2-W LINE and
SWBD of circuit wunder test through 18 db attenuator provided; connect watch
receiver across circuit. Increase A amp gain - should sing between steps 6 and
9. Connections to one side of the attenuator may have to be reversed. Repeat
for amps B, C, D.
Test 2-4W switching - this mey be omitted if tests L and 5 are satisfactory.
A amp - switch to 2-4W; filter OUT; equeliser O; net to INT; gain step 1.
Connect together L-W IN A end 2-W A-B SWBD through 27 db attenuator; connect
watch receiver. across circuit. Inarease A amp gain - should sing between steps
9 and 11; connections to one side of the attenuator may have to be reversed.
Repeat for amps B, C, D.

e

LINING UP:  4~WIRE CIRCULT.

Terminal stations:- switch to 2-4W; filter OUI'; equaliser as required; net to INT
unless using ext net for 2-W extn. Comnect up 2-W and 4~W lines, earth and
phantom tele. Test cut phentom circuit. Set send amp to give output to line
of sbout +10 db. Note that if the 2-W extn is short, this will be on step 1.

Set rec amp step 1.

Intermediate stations:- switch to 4-W; filter OUT; equeliser as required. Connect
4-W lines, earth and phantom tele. Set each amp gain provisionally at a few db
below the loss in the previous section of line.

Line up first in the U-D direction, the UP station giving orders over phantom
circuit, UP station speaks continuously on 2-W extn; first intermediate station
connects watch receiver across output of U-D amp, and sdjusts gain for good speech
(about +10 db).  Other intermediate stations repeat in turn. DOWN station
adjusts rec amp for an overall circuit of sbout =4 db. Repeat in D-U direction.
Test that circuit is quite stable with 2-W extns open or short circuited. If a
TMS is available it mey be used to adjust levels to correct values.

A circuit or level diagram should be drawm to show the levels and gaing along the
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LINING UP: 2-WIRE CIRCUIT.,

1. Switch to 2-W; filter IN; equaliser as required; net to INT for quad, EXT if
external balance is-to be used. Set gains to step 1; connect lines and test
out pheantom circuit.

2, Line up intermediate repeater:- open-circuit line at both distant terminations,
connect watch receiver across ‘circuit. Increase both gains together to one
step below singing point. Short-circuit distant ends - reduce gain if singing
occurs.

3. Line up terminal repeaters:- when intermediate repeater has lined up, conneot
line and open~-circuit 2-W extn., Increase both gains together to one step

. below singing point. Test for stability on short-circuit. Oonnect 2-W extn.

L Rearrangement of gains:- if send amp gein at any terminal is above step 3, -
distortion may occur. To prevent this, reduce gain of send amp and increase
gain of rec amp by the same amount, compensating for this by similer alterations
at the next repeater.

5 © A circuit or level diagram should be drewn.

LEVEL DIAGRAM

L

USE OF NETWORKS BALANCING AND TESTING.

1. Switch to 2-W; filter IN; equaliser as required; net to EXT; geins to max.

2. Connect line to be balanced to 2-W LINE; connect balance network to LINE NET.
Connect TESTER LINE BALANCING to othep hybr:.d LINE to 2-W SWED, NET to SWED
NET. Connect watch receiver across circuit.

3. Adjust potentiometers on TESTER until singing Just occurs.

be Ad Jjust balancing network until singing stops.

5e Repeat 3 and 4 until any change in balance network makes singing worse.

6. The .same process will have to be repeated if the line on the SWBD side is to

"be . balanced.
ATTENUATORS.
. 785 . s 4470 ,
870 870
785 “ ¢ 4470 8
2-W 4-W
Zo = 400 R o =18db Zo= 800 % ¢ = 27:5db
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