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ADTUSTMENTS  
FIRST CHECK THAT ALL ABUTMENT SCREW FACES ARE IN CONTACT 
ABUTMENT SuR.EW ADJUSTMENTS MUST NOT  BE ALTERED(EXCEPT THAT 
ON THE ANSWER-BACK UNIT. SEE AD7U5TMENT N°39) 

I, ADJUST END PLAY ON RECEIVE CAM SLEEVE TO 0.0015 #  (JUST FREE) 
CLAMP BEARING SCREWS VERY  TIGHTLY . THIS ADTUSTME.NT IS VERY 
IMPORTANT AND SHOULD BE CHECKED CAREFULLY. 

Z OBTAIN DIMENSIONS "C*  AND.cr (FIG-I) BY INSERTING SHIMS. 

3. WITH TYPEVIEAD UNLATCHED AND Po5ITIoNED AS IN FIGI, CORRECT 
LATCH SPRING PRESSURES BY SLIGHTLY SETTING LATCH SPRING 
EXTENSION. 

4-. ALLOW CONTROL LEVERS TO REST AGAINST THEIR BELLcRANKS (FIG-2.) 
THE SHOES SHOULD REST CENTRALLY ON THEIR BELL.CRANKS AND SATISFY 
DIMENSION;)''. TUE CONTROL LEVERS SHOULD CLEAR THEIR FEED 
DOGS BY AT LEAST 0.0101' IN TUE UNOPERATED CONDITION. 

5: ADJUST DIMENSIoNle BY SCREW A. CLAMP BY SCREW B. (FIG 3) 

6 SEE THAT TYPE BARS MOVE FREELY IN THEIR GUIDES AND THAT THEY 
ARE RETURNED TO THE NORMAL REST POSITION BY RETAINING PLATE 
AND SPRINGS. 

7 CHECK THAT BLANK TYPES ARE INSERTED IN APPROPRIATE POSITIONS 
IN TYPE HEAD, 

8. ADTUST RIBBON JUMPER_ STEADY PLATE (FIG 3) TO SATISFY 
DIMENSION " I" USING SCREWS C REPLACE RIBBON 31DAPER_ ir THIS 
IS BENT 

FIG3  

TELEPRINTER 7 B Adjustments Sheet I. r iIc 
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ADJUSTMENTS 
9 CUECk THAT RECEIVE CAM PAWLS ARE. CLEAN E,MUVE 

FREELY AND THAT THE PAM_ SPRING-S ARE NOT BENT. 

10 BELLCRANK LIFT (FicS 4-&6). ALLOW N BELLCRANK T.) FALL 
}E. ADJUST DIMENSION rn By ROTATING ECCENTRIC 

'D'. REcLAMP TIGHTLY BY SCREW E 

II CHECK THAT THE BELLCRANKs MOVE FREELY IN -THE RACKS. 
LIFTING TENSION AT TYPEHEAD END SHOULD BE 11/2-14. 

12 TURN CAM UNTIL FINGERS ARE FULLY LIFTED BELL CRANKS 
6I-10ULD BE CENTRALLY ABOVE NOTCHES IN COMBS. TO 

ADJUST, WiTI1DR•AW FINGERS E. USE ECCENTRIC F (FIG5). 
CLAMP BY SCREW Q RAISE FINGERS AGAIN TO cIIEC.14. 
THE ADJUSTMENT. 

,• 
13 PUSH FINGERS To MARK (FIG 10) CLEARANCE UNDER. COMB 

EITENTioNS SHOULD BE 0 005' ADJUST BY ECCENTRIC E 
LOCKNUT P (Fla 7) 

14 CHECK THAT FINGER SKIN iS ARE IN PAIRS AT LEFT oF 
FINGERS AND THAT COVER PLATE IS NOT FOULING REPLAc 
DAMAGED SPRINGS CENTRE OF SPRING PLACED WITH ENDS 
ON FLAT SURFACE SHOULD BE RAISED 146”- 3/32. PRESSURE. 
REQUIRED To DEPRESS CENTRE ToZ3:2 OF SURFACE S1.101) 
BE 8- i ooz.. 

IS ADJUST RIBBON FEED PAWL, 1-1 (FIG 5), To FEED RATCHET 
7 APPROX IVA- TEETH (ALLOWING RETENTION PAWL K TO 
TAKE UP 0/4E TOOTH) USING ECCENTRIC L. CLAMP BY 
SCREW M. 

16 ADJUST HORIZONTAL MOVEMENT OF FINGER SETTING BLADE 
BY SCREW N (no 8) To SATISFY DIMENSION "q (FIG7). 
CLAMP VERY TIGHTLY AND CHECK THE ADIUSTKENT 
CAREFULLY. 

G.G.42.4/716 
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ADJUSTMENTS 
•017" MINIMUM 

r 11 

17 SET UP AN "ALLMARKING4  CONDITION ON THE FINGERS AND NOTE. TUAT FINGER 
SETTING PIN 15 CENTRAL AGAINST EACH FINGER IN TURN AT TUE "HALF SET" 
POSITION . ADJUST IF NECESSARY BY MOVING TUE PINSPRING CLAMPING BLOCK. 
RECLAMP BLOCK TIGHTLY AND CHECK TUAT PIN IS NOT FOULING-. 

IS. WREN FINGERS ARE RESET BY THE LINK S (FIGS) TUE DIMENSIoN"V" (F1010) 
SUOULD BE SATISFIED. ADJUST BY TRIP SCREW Q, CLAMPING. BY SCREW R. 
FINGER SHOULD THEN HAVE A FURTHER MOVEMENT OF 0-005". 

19 SELECT LTR. SUIFT COMBINATION (41-1-1-1-)1TIIEWN"(--++--) oN FINGERS: TURN 
CAM UNTIL "N" BELLCRANK FALLS. LATCH CLUTCH ON THIS BELLCRANK. 
ADJUST DIMENSION "S" (FIG II) USING- NUTS Ni AND N2. LOCK NUTS TOGETIAEI2.. 

2.0 REMOVE TYPE HAMMER AND ADJUST SUOCK ABSORBER SPRING AS FOLLOWS: 
SCREW INTRE ROD X UNTIL SPRING IN SHACKLE IS TIGHT. THEN SLACKEN APPROX 
ONE TURN . AFFIX ONE oRTWO WEIGUTS TO TYPERAMMER AS WADING, IF 4 (OR. MoR3 
PLY PAPER 1.5 USED. 

21 ADJUST THE NEIG-MT OF TUE. RIBBON BY SCREW Y (FIQ•12) UNTIL TOP EDGES OF 
TYPE PAD AND RIBBON ARE LEVEL, WREN TUE TYPE STRIVES TUE RIBBON. 
CLAMP BY LOCK-NUT Z. 

t • 0 0 " 
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THE COILS MUST 4LWAYS BE REPLACED SO 
THAT THE LETTER 'E' IS AS SHOWN 
SO THAT THE RED LEADS ARE. ON TI,E 
LEFT WHEN VIEWED IN THE DLREcTiot4 
OF THE ARROW. 

0 

0 

PIN 

BLADE. 

FIG.14 

ADJUSTMENTS 
24 WHEN THERE IS NO CURRENT FLOWING IN THE EL ECTRO-MAGNET 

WINDINGS &WITH THE ELE.CTRO-MAGNET LINK REMOVED, THE 
FORCES REQUIRED (WHEN APPLIED JUST IN FRONT OF 
ARMATURE STOP PLATE) TO MOVE ARMATURE FROM sIDE. 
TO SIDE, SHOULD BE EQUAL BETWEEN 8 6.12 ozs . THESE 
FORCES ARE ALTERABLE ONLY BY REPLACING OR. 
REMA.ONETIZING PM's. ARMATURE TRAVEL BETWEEN 
STOPS SHOULD BE 0.022" TO 0-025". 

25 TO ADTuST THE FINGER SETTING SLADE (VERTICAL MOVEMENT 
TURN THE RECEIVE CAM SLEEVE. UNTIL TILE BLADE XusT 
TOUCHES THE PIN OPPOSITE. TUE THIRD FINGER (MARKING 
MOVE THE TRIPsHAFT LEVER. L UNTIL THE BLADE STRIKES 
THE PIN CENTRALLY. CLAMP BY SCREW S (FIG- 14). WHEN 
THIS ADTUSTMENT IS ALTERED No 2,7 MUST ALSO BE 
CORRECTED. CHECK THE ADTUSTMENT (No 25) CAREFULLY, 

22. REMOVE BOTH INK RIBBON SPOOLS C. SEE. THAT EACH FEED CHANGE 
ROD FALLS FREELY INTO CONTACT WITH FEED CHANGE SPINDLE. WHEN 
BOBBIN SPINDLES ARETURNED BY HAND, RIBBON DRIVING SHAFT 
SHOULD ALTERNATE BETWEEN ITS TWO POSITIONS DUE TO BOTH 
RODS HAVING. FALLEN. IF FAULTY, CHECK FOR CLEANLINESS, WEAR 
AT LOWER. ENDS, BENT RODS OR. STIFFNESS OF THE CHANGE ROD 
BELLCRANKS. 

2.3. WHEN THE OPERATING MAGNET LINK IS DISCONNECTED, EQUAL 
FORCES SHOULD BE REQUIRED TO MOVE THE MAGNET ARMATURE 
AWAY FROM EACH STOP IN TURN. ADJUST BY SCREW S. CLAMP 
BY NUT N (no. 13) 

TELEPRINTER 7B Adjustments —Sheet 4. I 	 



IL 
O 
—f 
0 
0 

SPRING. PRESSURE 
2- 3oz ON EAc11 PAWL 

„g, 

-004" 
•oo2" 

FIG.I6  

FIG. 17 

4 
LL 

7:4 

Y
aD 

ca 

0 

D 

ADJUSTMENTS. 
24. ATTACH ELECTROMAGNET LINK TO TUE ARMATURE E.. CHECK THAT EQUAL FORCES ARE 

REQUIRED TO MOVE THE ARMATURE FROM SIDE TO SIDE. IF ES. BLADE IS EXERTING 
UNEQUAL REACTIONS ON ARMATURE, PUT A" SET" (NOT A TWIST) IN THE BLADE TO 
COUNTERACT THIS. 

27. AT"MARK" THE DETENT SHOULD ARREST THE PAWLS. AT "SPACE" DIMENSION t"SHOULD BE 
SATISFIED . ADJUST BY MOVING THE TRIPSHAFT LEVER L , CLAMPING WITH SCREW S (E1415) 

28, TURN TUE CAM SLEEVE UNTIL THE RETENTION ROLLER BOTTOMS IN ITS V1011LOW & TUE 
DETENT ENGAGES THE PAWLS. (FIG14). FORCE"B" E. DIMENSION "U: MUST BE SATISFIED 
BY ADTUSTING ECCENTRIC E. LOCK BY NUT PROVIDED. 

29, STARTER. SWITCH CONTROL UNIT:— WITH WEIGHT-ARM PIN FULLY ENGAGED IN A HOLE. E. 
THE ARMATURE AT "MARK" (FIG 17) ADJUST TUE SCREW A SO THAT THE SPINDLE B 
TUST TOUCHES TUE SPRING C (FIGS 17 AND 18). 

30, ADJUST THE COLLAR D 5Y SCREW E (FIG-17) TO SATISFY DIMENSION "W.' WITH ARMATURE 
AT "MARK" 

31. WHEN TUE WEIGHT ARM IS IN ITS LOWEST POSITION (FIG19) THE PIN SHOULD CLEAR TUE 
SHROUD, BUT IT SHOULD NOT GO BEYOND BOTTOM DEAD CENTRE. 

FIG.20  
32. CHECK THAT WHEN WEIGL1T-ARM IS IN ITS LOWEST POSITION , THE SPRING K 

(FIGS 17 AND 20) WILL MovE IN THE SLOT OF COLLAR. D. ADTUST BY PUTTING A SET IN 
TUE LEVER, IA frig-20). THE WEIGHT ARM PIN , MUST FALL CLEAR OF THE SHROUD. 
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NEXT HOLE 
JUST EMERGING-. 

36. TURN THE TRANSMITTING CAM UNTIL THE. PAWLS F ARE ARRESTED 
BY THE. DETENT E (F(4 22) EL ADJUST DIMENSION "IS (KEY BAR. 

Fa 	 DEPRESSED) BY ECCENTRIC C. LOCK BY SCREW B. 

37. WITH THE MoToR. RUNNING DEPRESS ANY KEY &. ADJUST DIMENSION 
F 	 "C" (FIG.23) BY POSITIONING RESET LEVER I4 (FIG 22) WITH ECCENTRIC 

SPINDLE S. LOCK BY SCREW G. 

38. ADTUST LOCKING BAR Nat To OPERATE CORRECTLY BY ALTERING 
THE POST —ION OF ITS CLAMPING SCREW. 

39. IF NEW WARDS HAVE BEEN FITTED TO THE ANSWER BACK DRUM, CHECK 
DIMENSION "h" (FIG 24) FOR EACH WARD. ADJUST BY ALTERING THE 
ABUTMENT SCREW & SLIDING TUE UNIT, WHILST LEVER V IS 
DISENGAGED FROM SPROCKET WHEEL W. THIS IS THE ONLY 
ABUTMENT ON THE MACHINE WHICH MAY BE ALTERED . READJUST 
THE END- BEARING SCREW Z ACCORDINGLY. 

ADJUSTMENTS  
33. WHEN THE WEIGHT-ARM IS IN ITS HIGHEST POSITION THE PIN SHOULD BE 
CLEAR OF TUE SHROUD & THE NEXT HOLE. SHOULD BE JUST EMFRAING FROM 

BEHIND TUE MAUD AS THE MOTOR, IS SWITCHED OFF. (FIG 21). WEIGH-T- 
ARN PIN MUST FALL CLEAR OF THE SHROUD AT THE BOTTOM. 

34 	THE FORCE REQUIRED WHEN APPLIED TO THE END OF THE SPINDLE B 
(FIG 21) TO TRIP THE STARTER AFTER THE AUTOMATIC STOP HAS 
FUNCTIONED SHOULD NOT EXCEED 302... WITH SPRING C IN, E toz 
WITH THE SPRING REMOVED. 

35. 	CHECK THAT THE TRANSMITTER. DRIVE PAWLS ARE CLEAN E, MOVE 
FREELY, & THAT THE PAWL SPRINGS ARE NoT BENT. REPLACE 
WHERE NECESSARY. 

0 

0 

FIG 21 

   

 

111111111 
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FIG.23 
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JOCKEY 	 
LEVER 
SPRING 

JOCKEY 
ROLLER 
SPRING 

JOCKEY 
ROLLER. 

Ma MI sCr• 

gm w a• oval 	BO 

STRIKER. 
TIMING CAM 

A 
H 

CONTACT OPERATING 
LEVER. 

J 1.3  

Oltenratta
ltannielk11101  

CONTACT OPERATING 	 STRIKER 
LEVER. SPR.INq 	 SPRiN Cr 

BIAS ADIusTING. 
SCREW N 

TRANSMITTING 
TotiquE K. 

FAG. 25 

DIMENSIONS FOR. 
ADJUSTMENTS 

"Vi = 0-006 

"X" • 0.015 
0.003 I= 
0.006 

11111111111111111111111111111V 

T 

C
N

EC
K

E
D

  B
Y

.  
s.

  FL
  P

.  

SEND -RECEIVE 
SWITCH BLADE 

SEND- RECEIVE 
swiTc14 LEVER. 

ADTUSTMENTS 
EXAMINE PARTS FOR WEAR. AND DAMAGE , PARTICULARLY TUE 
STRIKER_ E.. TRANSMITTING TONGUE, KNIFE EDGES AND THE 
TRANSMITTING-  TONGUE PIVOT R . REPLACE WHERE. NECESSARY. 

40. DEPR.ESS ANY KEY & TURN MACHINE BY NAND UNTIL TUE STRIKER 
TIMING- LEVER A IS AT TNE TOP OF TUE CAM & TUE KNIFE-EDGES 
X ARE IN LINE. ADJUST DIMENSION"X' BY SCREW B WITU TWE 
STRiKER. C MELD AGAINST TUE TOP EDGE OF TUE SLOT IN THE 
STRIKER. LEVER D. 

41. DEPRESS "LTR SUiFT"KEy &TURN UNTIL TWO ADJACENT SELECTING 
LEVERS E (PREFERABLY I Tr & 2ND) ARE IN TUE SAME POSITION S. 
TOUCUING THE INSULATED EDGE F. INSERT A 0.015" FEELER. 
BETWEEN TUE SELECTING- LEVERS AND TUE INSULATED EDGE; 
SLACKEN TUE SCREWS G & ADJUST TUE STCePLATE I-I TO  BEAR, 
AGAINST RN EDGE OF THE SLOT IN TUE STRIKER.RETIQUTEN 
TUE SCREWS G. 

42 SLACKEN T.1IE SCREWS I E.. TIGHTEN THE SCREWS S UNTIL TUE 
TRANSMITTMG TONGUE IC IS IN LINE WITH THE KNIFE-EDGE OF 
THE STRIKER. C. SLACKEN SCREWS J" 0.003" EACH TO SATISFY 
DIMENSION "W" . IF THE, STRIKER DOES NOT FALL EQUALLY EACH 
SIDE OF THE TONGUE , CHECK T1415 ADJUSTMENT. 

43. SLACKEN SCREWS L. ADJUST SCREW N UNTIL EQUAL FORCES 
OF 	oz MOVE TUE TONGUE. K FROM SIDE TO SIDE 
(MEASURED AT THE KNIFE-EDGE). IZETIGHTEN THE. SCREWS L 

44- WITH THE MOTOR. RUNNING., ADJUST CONTACT G TO SATISFY 
DIMENSION 	S. CLAMP BY SCREW P. 

45 ADJUST CONTACT 14 TO SATISFY DIMENSION Z AND CLAMP 
BY SCREW 

TELEPRINTER 7B Adjustments — Sheet 7. 	 
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FIG 27 

FIG 29  FIG 30 

Y32 
BETWEEN CONTACTS 
WHEN PLVNGER. IS 
OM FLAT OF CAM. 

ADTUSTMENTS  

(.1 
z 

0 
IL. 

0 
0 

PA 

a 

S 

FIG 26 

FIGZ8 

46. WITH THE KEYBOARD NORMAL, RELEASE TUE ANSWER-BACK DETENT MANUALLY. TURN THE. MACHINE By HAND E 
ENSURE THAT THE. COMB-BARS CANNOT SLIP OVER oR uNDER. THE WARDS of TUE ANSWER-BACK UNIT. CORRECT 
THE ADJUSTMENT BY MOLDING TUE LEVE.R_V IN A NOTCH E. CLAMP THE DRUM CORRECTLY BY SCREWS T (na.26) 

47. WHEN "D" KEY IS DEPRESSED TUE KEYBAR EXTENSION Q (rig- 27) SHOULD SATISFY DIMENSION n". ADJUST 
BY SLIDING THE GUIDE B, CLAMP BY scREW F. To REDUCE ANY FRICTION IN THE GUIDE PUT A. SET IN TUE. 
KEYBAR EXTENSION S. AS REWIRED. 

ALLoW /HE ANSWER-BACK BELL CRANK NA.,  (FIG 27) TO FALL. ADJUST THE SCREW E To SATISFY DIMENSION V 
(FIG 28) LOCK BY NUT H . WHEN TUE " D" KEY IS NORMAL, DIMENSION "n' (FIG-27) SHOULD BE SATISFIED. 

4S. RoTATE THE ANSWER-RACK DRUM UNTIL THE. PLUNGER P (FIG23) IS FULLY DEPRESSED. CHECK THAT THE 
ALARM CONTACTS ARE CLOSED 	TWAT ADJUSTMENT '5" (FIG 3o) (UNDERNEATH MAIN BASE) IS coRREcT. 

50. WITH TUE ANSWER-BAcK. DRUM NORMAL, THE PLUNGER. P (FIG 29 ) SHOULD BE IN ITS HIGHEST POSITION. 
ADJUST SCREW S (FIG So) UNTIL CLEARANCE BETWEEN ALARM •CoNTAcTS IS Y32" LACK BY NUT M. 

TELEPRINTER 7B Adjustments — Sheet 8. 	 
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FIG.35 
FIG 32  

C Atop AT 
BACK or UNIT 
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FIG.31. 

FIG.33 

ADJUSTMENTS  
REMOVE THE PAPER CARRIAGE Mtn-  FROM THE MACHINE: 

a PUSH THE CARRIAGE TO ITS EXTREME RN POSITION & ADJUST THE 
CARRIAGE FEED PAWL 0-010" FROM THE NEXT TOOTH OF TUE RATCHET USING 
ECCENTRIC A. (DIMENsioN"d: Fig- 31). LOCK BY SCREW B. 

52. FEED THE CARRIAGE A FEW SPACES TO THE LEFT. THEN ADJUST ECCENTRIC 
C So THAT,WITI-1 THE RETENTION PAWL R ENGAGED MTN RATCHET W. 
THERE SHOULD BE -005-- •008" BETWEEN THE FEED PAWL G.TNE 
NEXT TOOTH (DIMENSION FIG32). LOCK BY SCREW D (BACK OF UNIT) 

REPLACE THE PAPER CARRIAGE. ON THE MAcLIINE. 

5:a SLACKEN SCREW G AND ADJUST TRIGGER PLATE. 14 (FIG 33) SoTHAT 
THE BELL RINGS 35 CHARACTERS FROM THE BEGINNING OF THE LINE. 
RETIGUTEN SCREW G. 	' 

54. ADJUST THE CLEARANCE BETWEEN TUE COLUMN G. CARRIAGE RETURN 
DOGS K, &THE CROSSHEAD I. TO SATISFY DIMENSIoN"C" USING ECCENTRIC 
J. (FIG 34-) CLAMP BY NUT N. CUECK THAT TUE ECCENTRIC .1 IS NOT 
FOULED WHEN TUE CARRIAGE RETURN CONTROL LEVER. OPERATES- 

55. TURN THE MACHINE BY HAND UNTIL THE TRAVERSING LINK IS 
FARTHEST FROM THE CARRIAGE . THEN DIMENSION "ci." (FIG 34) MAY 
BE ADJUSTED BY ECCENTRIC M (FIG 35)0N TUE FEED LEVER. 
CLAMP BY SCREW O. 

56. ENGAGE THE JOCKEY ROLLER P IN THE RATCHET WHEEL Q SO 
THAT IT BEDS RIGHT HOME. (FIG36). ADJUST THE FEED PAWL T 
SO THAT WHEN DEPRESSED IT SLIDES DOWN THE INCLINED FACE AT 
TUE BAcv. OF THE TOOTH SO THAT THE PAWL IS MOVED AWAY FROM 
THE CENTRE OF THE RATCHET WHEEL. USE ECCENTRIC S. LOCK BY 
NUT U. 

57 RETURN THE. PEED PAWL T TO NORMAL . ENGAGE THE LINE FEED 
DOG WITH THE CROSSHEAD E. TURN THE MAcuiNE BY HAND UNTIL THE 
FEED PAWL 15 AT TUE BOTTOM OF ITS STROKE . TUE RATCHET WHEEL Q 
SHOULD NOW HAVE REVOLVED ONE TOOTH &THE JOCKEY ROLLER 
SHOULD AC-  AIN BED DOME. ADJUST, WITU THE FEED PAWL ATTUE 
BOTTOM OF ITS STROKE, BY MOVING ECCENTRIC V (FIG 37) UNTn_ 
THE ROLLER. BEDS HOME. RECLAMP ISY NUT E. BOLT W. swiTc}4 
TO DOUBLE LINE. FEED a CUECK THE OPERATION, 
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e" V8. 

FIG 38  FIG 39 

FIG.40 

ADJUSTMENTS  
58. WHEN THE PAPER. CARRIAGE IS LATCHED IN POSITION IT SHOULD 

NOT UNLATCH UNDER PRESSURE. AT RN. END WITHOUT TUE 
LATCH FIRST HAVING BEEN DISENGAGED . DIMENSION "Q." 

(r14-.38)514oULD BE CORRECT. ADJUST BY THIS ECCENTRIC 
& CLAMP SCREW X (FIG39) . THEN ADJUST TUE UPPER 
SLEEVE UNTIL THE LATCH FUNCTIONS CORRECTLY, LOCKING 
BY SCREW Y. 

39. ADJUST THE CARRIAGE AIR PISTON BY MOVING THE VALVE PLATE 
Z UNTIL THE CARRIAGE RETURN IS DAMPED SATISFACTORILY. 
LOCK BY SCREW S . THE PLATEN KNOB MUST BE. REMOVED 
TO GAIN ACCESS To SCREW S. THE PISTON MUST BE 
KEPT FREE FROM 4L AND GREASE . 

4.0 THE CHARIOT RAIL MUST BE ADJUSTED SO THAI', AFTER. 
SLACKENING ITS FIXING- SCREWS, THE CHARIOT IS FREE IN ALL 
POSITIONS WITHOUT UNDUE SHAKE,. WHEN THE CARRIAGE IS 
AT THE EXTREME R..14 END THE FLAT SPRING ON THE CHARIOT 
SHOULD BE LIGHTLY IN CONTACT WITH THE CHARIOT RAIL - 

61 WHEN THE MACHINE IS IDLE FOR LONG PERIODS, RELIEVE THE 
PRESSURE ON THE PLATEN OR IRREGULARITIES WILL FORM ON 
THE SURFACE GIVING} RISE TO FAULTY PAPER. FEED. 

62 THE GOVERNOR BRUSHES SHOULD BE SET SO THAT, WHEN 
NEW, THE TIP OF THE BACK OFT11E BRUSH SPRING IS I' FROM 
THE MOTOR SUPPORT PLATE AS THE BRUSHES WEAR , PUT 
A SLIGHT SET IN THE SPRINGS TO MAINTAIN THE BRUSH 
PRESSURE. CHECK THAT THE GOVERNOR IS PUSHED RIGHT 
HOME ON THE MOTOR SPINDLE. 

CHECK TUE MOTOR SPEED USING THE STROBOSCOPE (642-9m4) 
&ADJUST BY CONTACT SCREW A (FIG 40) a GOVERNOR 
SPRING- TENSION SCREW B. CLAMP BY SCREWS C Ed) 
RESPECTIVELY. 

TELEPRINTER 7B Adjustments — Sheet 10.1 	
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SCHOOL. OF $ IGNALS 
DRAW N 	1.4.1(-1 
CHECAFED 14y  

ADJUST THESE SPRINGS TO 

BREAK FIRST 

SPRING SET ASSEMBLY 

ADJUST SUFFER SPRING TO WAVE 

CLEARANCE OF 6 MILS ± t MIL AT  

ADJUST SWITCHING LEVER TO 

REST ON TOP OF SET IN SPRING 

WHEN NORMAL (MIN. CONTACT 

SEPARATION 10 MILS. 

RESIST 2.0GRMS LIFT AT 50 GRMS 

APPLIED AT ® WITH DIAL AT NORMAL 

APPROX 2NILS HERE WHEN 

DIAL IS OFF -NORMAL. 

SPRtNG WASHER ADJUSTED TO 

TENSION SLIPPING CAM 

GOVERNOR CUP 
RESIST 5 GRMS LIFT WITH 10 GRMS 

APPLIED AT tt 

IMPULSE WHEEL 

EXAMINE FOR RUST OR WEAR 

BEND WINGS TO ADJUST SPEED 

INCREASE -INWARD: DECREASE -OUTWARD 

t4MILS MIN. WHEN IMPULSE LEVER IS 

RESTING IN IMPULSE RECESS OF 

SLIPPING CAM 
SLIPPING CAM SHOULD RESIST PRESSURE 

OF 60 GUS APPLIED TANGENTIALLY 

AT 0 ABUT WILL SLIP AT PRESSURE OP 

80 GRAM, 

FINGER slop  

CoRNER OF TOOTH SHOULD BE SHEW1NG 

IN THE CORNER OP THE IMPULSING RECESS 

0; SLIPPING CAM. BEND PROJECTING 

TONGUE OF SUPPING CAM INWARDSTO 

ADJUST 

GOVERNOR END PLAY 

10 MILS t 3 MILS. ORKED STOP
,  

GOVERNOR PIVOT RARING'  

•111.1.00.00, 
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1 5  

t 0,3A TRANSMITTING 
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K4- 

AMPLIFIER 

RI R2 2.0db 84-A 

5C11001.. of 5 ClItkiirs.1.5  
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CRADLE 	 0 	►  HT+ (120v ,GrnA) 
C2 	 14- 

1 
3 

TRANS GAIN 15 db 
REC GAIN 35db Max 

K2 

1 7  
400 OS • 

01 
PRESSEL i s  

K3 

NOTES: 	 — 

I. REPLACING HANDSET 	SWITCHES OP; 1.T. 
2. TO SWITCH OFF I-T. THROW KEY TO L AMP OUT'. 
3. SHOWN WITH HANDSET OFF.  
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NOTE 1  CI-8 comprises condenser banks 
strapped for correct mid band 
frequency. 

NOTE 2  RFlz,  I-12n 5 -200n-
2-25n 6 -400n 
3-50n 7 - 800n 
4 - 100.0. 8-1600n. 

NOTE 3  Terminals 13,14 strapped at 
Repeaters using manual pilot control. 

NOTE4  MI calibrated with normal scale 
divisions at 0.3 mA(0) and values 
representin8 ildb,±2clb level 
variations about this pOint. 
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CI 3db 

SCLIOOL 	SIGNALS 
DRAWN BY• RMS. ISFEB% 
CvIECKED BY- A;;4.4.154 

O 0 

CD 0 

Rb 

TERMINAL , 
iACK. 

NOTE I 

C6 
INDICATOR 

(NOT SUPPLIED 	QII 
WITH EQUIPMENT) 

Tb O 

• INDICATES TAG AT TOP OF CHANNEL BAY 

HEAVY LINES INDICATE STRAPS TO BE WIRED.  

BY INSTALLER.. 

NOTES 

I. STRAP ONLY IF IMPEDANCE. OF INDICATOR 

IS ABOVE 100011 AT 800,v 

2. 	STRAP TO EITHER. 3 OR. 4db. 

SHOWN STRAPPED TO 3db 

a TACKS AND INDICATORS ARE ON 

SWITCHBOARD AND ARE. NOT PROVIDED WITH 

EQUIPMENT. 

A.C.T. 1+3 TYPES SOS-3-F £ SOT-3-F SWITCHBOARD TERMINATING  

PANEL 	CONNECTIONS FOR PAD SWITCHING 
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NOTES 

I. STRAP ONLY IF IMPEDANCE 

OF INDICATOR IS ABOVE 

1000S1 AT 800"-i. 

2. STRAP OUT R3,4,7, 8, AND 

CONTACTS C3 C7. 

.3. STRAP FOR REQUIRED POLARITY 

AND RESISTANCE. WHERE CORD 

CCT. REPEATER HAS AUTOMATIC 

GAIN CONTROL, ADJUST 

RESISTANCE TO OBTAIN REQUIRED 
GAIN. 
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I 	2 
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3 	3 
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CS 	 C4 -I- 
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• INDICATES TAG AT TOP OF 

CONNEL BAY. 

HEAVY LINES INDICATE STRAPS 
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BAL TEIVALs 

NET ON HMO 

°.c. -6, 

A.C.T. 1 +3 TYPES SOS -3- F £ SOT-3-F-SWITCHBOARD TERMINATING 
PANEL-Connections for Cord Cct. Repeater with Tail Eating.  
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----T44 8- 
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E _ _ 
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LINE PROTECTORS 
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6 

.v:.. RE 
- - 

1 
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PHYSICAL 
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PHANTOM BALANCE. COIL 

                   

NOTE. IF THE FILTER AND BALANCE EQUIPMENT PROVIDED AS PART OF A 
TERMINAL OR REPEATER EQUIPMENT, OR CONSTITUTING A SINGLE 
BYPASS EQUIPMENT IS INADEQUATE TO MEET THE CIRCUIT 
REQUIREMENTS, TUE ADDITIONAL FILTER AND BALANCE EQUIPMENT 
REQUIRED MAY BE PROVIDED BY STANDARD BYPASS EQUIPMENT. 

LINE FILTERS AND NIANTOM BALANCE COILS  
TERMINAL EQUIPMENT 3 LINE. FILTERS 2 PHANTOM BALANCE COIL PROTECTORS FOR 2 LINES 

REPEATER EQUIPMENT 5 LINE. FILTERS 4 PHANTOM BALANCE COIL PROTECTORS FOIL 4 LIN ES 

THREE CHANNEL CARRIER TELEPHONE SYSTEMS TYPES SOS-3-F 

RE 

LINE .:-:" PROTECTORS 

SOT-3 -F 
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APPARATUS CARRIER TPTRPHONE 1 + 3 TYPES SAS AND SAT. 
:2? 

GENERAL DESCRIPTION 

PURPOSE AND FACTLTTIES. 
Provides three high-grade carrier telephone channels in addition to the 
audio channel over open-wire lines. Will work to corresponding SOS or 
SOT system, giving the same facilities. A Pilot channel is provided. 

DIMENSIONS. 	Each terminal - 3 bays 816" xr8-1." x 1132" 
+ 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 
OR AC mains, 320 watts. 

RANGE. 	Max 34 db at 30 Kc/s for zero circuit. 
SYSTEMS. 	2-W working only. 

REPEATER CARRIER TELEPHONE 1 + 3 TYPES SAS AND SAT  

GENERAL DESCRIPTION 

PURPOSE AND FACILII1ES. 
Repeaters the carrier channels of the ACT 1 + 3. 

DIMENSIONS. 	2 Bays, 619" x 181m  x 1'31" 
+ Bay, Power, No. 3. 

WEIGHT. 	About 12 cwt unpacked. 
About 1 ton packed, including spares. 

POWER SUPLY. DC:- 21 volts at 4.5 amps, 130 volts at .35 amps 
OR AC:- 230 watts. - 

RANGE. 	34 db at 30 Ko/s. 

TESTING OUT 

1. Assemble bays, insert interbay connectors and power leads. Connect Power Bay 
No. 3 as emergency supply. Adjust transformer tappings to suit mains voltage. 

2. Connect RACK EARTH and BATTERY EARTH (+24 v on Power Bay No. 3) to a good earth. 
3. Insert meters, alarm and protector lamps, and fuses. 
4. Insert U-links across sockets marked with a white line. 
5. Insert valves in  correct  order, as packed. 
6. Switch on NORMAL TRANS AMP and 20 c/s GENERATOR. Throw ALARM C 0 key on Pilot 

Indicator Panel. 
7. Switch on mains supply - all filament alarm lamps should light and bell ring. 

Operation of ALARM C 0 key on Bay 2 should disconnect bell. 
8. Measure supply voltages on load, working from mains and battery:-6 

HT 	150 	+ 9 volts 
LT 	21 	+ 1.2 " 

	

MISC 21 	1.2 " 
9. 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 ,-)re used the serrated edge should be to the top 
or to the left. 

10. Check output of Pilot Osc; meter should be at /ed Mark (50). Adjust resistances 
RE 13 - 16 if necessary. 

11. Calibrate LEVEL TEST SET (LTS). With switch at SET ZERO adjust zero control 
until meter reads SET ZERO. Switch to LEVEL 0 db; connect LTS sockets on Pilot 
Osc to LTS. Adjust LTS CALIBRATE control with screwh-driver until meter reads 
+10 db. 

12. Adjust Test Osc output to read +10.db LOSS on LTS. 
13. Adjust channel Modulator Osc frequencies:- 

Patch Osc MOD sockets to Control Amp IN, adjust Control Am§ OUT to 0 d1. 
Patch Control 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 moving 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. 

46=942-1 Eva.2174 125 2/45 PRP .1E1 /69/A. 

I 



	

14- 	Adjust ch Oso 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. 

15. Adjust Pilot Ose freq.. As in 13, but as Pilot Osc output is small, spare Trans 
Amp must be used instead of Control Amp to obtain 0 db. The filter used is the 
one adjacent to the Pilot freq. The loss through it should exceed 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)., 

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

17. Check carrier leak. Remove Pilot Osc OUT U-links; SET mod gain controls for 
ohs 2 and 3 at OFF, and for eh 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 ohs. 

18. Check normal and spare Trans Amp gain at lowest and highest carrier freqs. 
Patch from carrier osc output (with U-links in place) to ATTENUATOR IN. 
Adjust 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 4.0 + 2 db. Repeat 
with gain control at 21. 

19. Check Control Amp gain at one freq with input level of about 15 db and with gain 
set at + 10, 0, -10 db. 

20. Check transmit levels on each ch. Set Trans Amp at 40, disconnect Pilot Osc. 
Patch TEST OSC 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 
PA on 500/20 generator for output to CARRIER LINE of +12 + .5 db. Repeat on 
chs 2 and 3. 

LINING- UP 

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

2. Check Demod Osc freqs. A station patches 800 a/s at 0 db into EXCH LINE lower 
sockets, oh 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 c/s passes through unbalanced hybrid and is sent back 
to A. A station listens across MON sockets, eh 1, and adjusts demod osc for 
zero beat. Repeat for ohs 2 and 3. 

3. Check receive levels. A station sends 800 c/s at 0 db on each oh in turn. 
B station measures level at Control Amp OUT and adjusts EQUALISER to give control 
amp output at same level on all chs. B station then adjusts each domod gain 
control to give overall circuit to EXCH LINE of -3 db. Repeat in opposite 
direction. 

	

4.. 	Test speech and ringing in each direction. 

	

5. 	Line up Pilot Channel: A station inserts Pilot Osc OUT U-links, and switches 
all mod gain controls OFF. 
B station:- throw DELAY C 0 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 only). 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 0 key and check that relay 
is in central position. Throw TEST key to HIGH and LOW - Lamp should light and 
bell ring after delay of about 6 seconds; adjust relay if necessary. Repeat in 
opposite direction. Restore all connections to normal. 

LINING UP THROUGH INTERMEDIATE REPEATER 

1. A station sends 800 c/s at 0 db on each oh 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. 

2. Lin*e up Pilot Indicators on repeaters as for terminals. 
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OPERATION OF VALVE AND 'MAY TEST PANEL 

Facilities provided for adjustment of telegraph type relay on Pilot Level 

ri 1. 
Indicator, and for testing characteristics of 6V6 valves, 
Relay Tests. 	Pbsn 1. 	Relay may be adjusted mechanically - no current in coils. 

8 	tx.1 
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. 
2. 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 series:- 

I - current .42 to .44 meter reads .2 to .L1  
II - current .44 to .46 meter reads .4. to .6 
III current .46 to .48 meter reads .6 to .8 

Valves outside these limits should not be used: 
3. 	Mutual Conductance. 

Posit 6. Set meter to zero with SET ZERO control. 
Posn 7. Set meter to zero with MUTUAL CONDUCTANCE control. 

Control reads mutual conductance of valve. 
Grid Current. 
Posn.6. Set meter to .8 with SET ZERO control. 
Posn 9. Set meter to ,04 with MUTUAL CONDUCTANCE. 

Repeat 8 and 9 alternatively until readings are Obtained without further 
adjustment. 

Posn 10. Meter reads voltage required for 40 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 40 uA grid current. 

REPEATER:: TWO - FREQUENCY TEST OSCILLATOR 

Calibration of output. 
1. Insert U-link in LF or BF as required. 
2. 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). 

3. Remove LTS from Amp,OUT, check set zero. Patch across CAL IN, with switch at 
LEVEL 0 db. Adjust LTS calibrate control for reading of +10 db. LTS is now 
calibrated. 

4.. 	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, 

1+61\613942-3 P/d.2174 125 2/45 PRP 



APPARATUS C'ARRIER TELEPHONE 1+1 

DESCRIPTION 

I. 	Active Terminal. 
PURPOSE AND 	One physical and one carrier telephone circuit over one pair of open wire (606 ohms) or 
FACILITIES, 	unloaded cable (150 ohms). 
DIMENSIONS. 	22P x 15-i" x lli". 
WEIGHT. 	100 lbs. 
POWER SUPPLY. 	12 V. D.C. or A.C. mains, 30 watts. 
RANGE. 	 Zero circuit, active to active, over 50 db at 9 kc/s. 

Equivalent to about 20 miles field quad. 
Equalisation:— 0, 10, or 20 miles unloaded field quad. 

FREQUENCIES. 	Audio channel up to 2,800 c/s. 
Carrier channel 300 — 2,600 c/s. 
Carrier frequency 6,000 c/s. 
A to B uses USB; B to A uses LSB. 

SIGNALLING 	Audio channel — 17 c/s. 
Carrier channel — 17 c/s earth phantom or VF ringing. 

Inert Terminal. 
PURPOSE AND 	One physical and one carrier channel to active terminal or terminals; requires no power 
FACILITIES. 	supply. 
DIMENSIONS. 	15" x 11" x 10-P. 
WEIGHT. 	50.1bs. 
POWER SUPPLY. 	Nil. 
RANGE. 	 Zero circuit td active terminal over 15 db. 

Equivalent to about, 7 miles field quad. 
FREQUENCIES. 	As above.• Active terminal•transmits carrier. 
SIGNALLING. 	Audio channel — 17 c/s. 

Carrier channel — 17 c/s earth phantom. 
III'. Repeater C.T. 1 + 1 
PURPOSE AND 	Repeaters the carrier channel of the 1 + 1. 
FACILITIES. 
DIMENSIONS. 	22k" x 15i" x lli". 
WEIGHT. 	95 lbs. 
POWER SUPPLY. 	12 V. D.C. or A.C. mains, 30 watts. 
RANGE. 	 About 18 miles of field quad. 45 dbs gain. 

Equalisation:— varies automatically with. gall.. 

TESTING OUT 

1. Check valves:— V1, V3, V5 :- ARP 38.(modified VT 149, KTZ 73). 
V2, V4 — 6V6G. LR1 — 230 V. 15 watt 1 amp. 

2. Check fuses:— Fl, F2 — Amp. F2, F4 — 2 Amp. 

Check tappings on mains transformer. 

Test on A.C. and D.C. — red lamp should light and ringing vibrator operate for about 30 secs. alter 
switching on. 

3. If a TMS NO.2 is available, check output levels. With zero level test tone fed into SWBD CARRIER 
terminals,- and system switch in position 1 and 2, TRANS reading should be +17 to +21 at O.W. 
terminals, and +15 to +19 at CABLE terminals, for A or B station. 

Check signalling output in pos.2 — about 5 db above channel. 
TRANS reading of transmitted carrier in pos. 3, 4, 5 should be +22 to +25 at 0.W. terminals. 

4. If a TMS No.1 is available, the receive side may be checked by feeding in at —30 to the O.W. 
terminals at some frequency within the band. With both receive amps at max. gain, level at SWBD 
CARRIER terminals should be about zero. 

LINING UP 

1. 	Determine what system is to be used. 
NOTE: 

(a) Pos.2 cannot be used when working to an Inert Terminal. 

(b) Unless pos.2 is being used, PH. LINE must be strapped to PH.SIG. and a good earth provided. 
Working active to active, pos.2 is the most satisfactory, and the phantom circuit may be 
extended to the audio channel by strapping PH. LINE to PH. EQUIP. 

2. Active to active — Set equaliser, station and type switches as required, connect line to 
appropriate terminals. Adjust rec. gain for satisfactory speech in both directions; should be .at 
least two steps below singing point. 	If a TMS is available, line up to' 5 db overall. 

If working in pos.2, adjust SIG SENSITIVITY to the lowest position giving consistent operation. 

3. Active to inert — Set up active as A station. 	Adjust overall level, active to inert, using system 
type switch pos. 3, 4 or 5. 	Overall level, inert to active, can be adjusted by rec. amp. gain 
control. Note that no adjustments can be made at the inert terminal. 

4. Active to active with intermediate inert — Active terminal nearer to inert should be set up as an 
A station having system type switch pos. 3, 4 or 5. 	Other active terminal B station pos. 1. 

50 Active to active, using intermediate repeater — Ensure that lines are connected to A and B 
terminals as indicated on repeater terminals. 	Set repeater gains to compensate for loss in 
previous section of line. 	Line up active to active as in 2. 
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APPARATUS CARRIER TELEPHONE 1 + 4. MK I. 

GENERAL DESCRIPTION. 

PURPOSE AND FACILITIES. 	 4 

Provides one physical and four carrier channels over air-line or carrier 
quad cable. Ringing provided on each ohannel. 
3 bays, each 5'6" x 1'8*" x 1'4". 
12 cwt. 
214. volts, 92 amps. 
35 db. Equivalent to about 100 miles of 70 lb cadmium-copper air-line 
(2-11F working); or 4.0 miles of carrier quad (4,W working). 
As fort Mc II. Audio channel up to 2.8 ko/a. 
Carrier channels .3 to 2.8 ko/s. 
Carrier frequencies:- ch 2, 6 kc/s; ch 3, 9.2 ko/s; oh 4, 12.5 ke/s; 

group f/c, 35 kc/s. 
2 or 4,W working; A or B station. 

TESTING OUT. 

1. Check fuses, alarm lamps, and resistor bulbs. 
2. Check valves:- all ARP 11 (VT 113) except RH valve in repeater panel, which is 

an ARP 10 (VT 114). 
3. 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. 

4. Throw OSCILLATOR and REPEATER keys to NORMAL. 
5. Connect power supplies, adjust LT to 20.5 volts, HT to 150 volts. 
6. Test heater and anode currents:- should all read .2 to .3 on meter. 
7.' 	Test alarm circuits by switching off HT; all fail lamps should come up. 

Check that ALARM CO key cuts off alarms and lights alarm guard lamp. 
8. Adjust OSC outputs:- should be 1.5 to 2 volts. Test spare group oso. 
9. Check buzzer output from signalling units; should be at least +18 db when relay 

D is operated. 
10. Test signalling units in pairs:- connect SIG (oh 2) to PAD (oh 3), check ringing 

through from EXCH sockets on ohs 2 and 3. (Buzzer output through hybrid and 
pad will be +8 to +9, which is the level at which the signalling units should 
operate). 

11. Check carrier frequencies against TMS 1; this may be done by beating the two 
frequencies directly, or by using a frequency changer. 

12. Check carrier leak:- set up as A station 2-W working with send rep at max gain. 
Measure level at send rep out with no intoning signal - should not be above -9. 
Adjust channel and group carrier leak pots in turn far min reading. 

13. Check send side:- set up as in 12, send in at zero level at 1600-0 on each 
channel in turn; output at 241 line should be +5 +1 db. 

14. Check output to line when ringing over one channel: adjust LIMITER to give +15 db. 
15. Check rec side with TMS 1:- send in at -25 at some frequency within channel band, 

adjust rec rep out to 0 db; adjust ch amp to give -4 db at EXCH sockets. 

LINING UP. 

1. Set up for 2 or 4.--W working, A or B station as required. 
2. Obtain zero level at 1600 ,̂  from distant end on each oh in turn; adjust rec rep 

gain and equalisation for rec rep output of 0 	db on each oh. 
3. Adjust oh amp gain to give output of -4 at EXCH sockets. 
4. Repeat in opposite direction. 
5. Test stability with EXCH connection open and short circuit. Reduce gains if 

necessary. 
6. Test ringing in each direction: adjust A. relays if necessary. 
7. Check synchronisation of channel and group carrier frequencies:- send each oso 

output direct to line. Receiving end amplifies incoming carrier and beats 
against local oscillator. 

8. Test speech in each direction. 

• 

12957/e.L.u. /9.44. 

DIMENSIONS. 
WEIGHT. 
POWER SUPPLY. 
RANGE. 

FREQTENCIES. 

SYSTEMS. 
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APPARATUS CARRIER TELEPHONE 1 + 4 MK II. 

GENERAL DESCRIPTION. 

PURPOSE AND FACILITIES. 	One physical and four carrier channels 
carrier quad. 

DIMENSIONS. 	2 bays in oases, each 38" x 24" x 20". 
WEIGHT. 	3 cwt each bay including case. 
POWER SUPPLY. 12 V DC, 11 Amps; or AC mains, 180 watts - total. 
RANGE. 	40 db max, equivalent to about 130 miles of 701b cd cu. 

Range on carrier quad about 50 miles - 4-wire working. 
FREQUENCIES. Audio oh up to 2.8 ko/s. Carrier ohs .3 to 2.8 kc/s. 

Carrier frequencies:- Ch 2 - 6 kc/s; Ch 3 - 9.2 kc/s; Ch 4 - 12.5 kc/s; 
Ch 5 - 16 ko/s; group - 35 or 33.8 kc/s. 

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

TESTING OUT. 

1. Check that the three vibrators (No 4 or No 5) are in position. 
2. Check alarm and protector lamps; check valves. 
3. Check fuses - all 3 Amp (black). 
4. Connect up power supplies, test out on AC and DC. All alarms should come up 

for a short period except spare repeater. Switch to spare repeater and test 
again. 
lamp. 

5. Check 

positive. 
deflection 

DC SUPPLIES 

Check that the BELL CO key disconnects bell and lights appropriate 

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

Tag No. 	Voltage. Reading. Supply. 
Bay 1, panel 4:- 

36 - 37 	13 .065 Relays 
39 - 40 	180 .9 HT to 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 .5 HT to Signalling Units. 

Bay 2, panel 2:- 
22 - 18 	175 .875 HT to Channel Unit 2. 
23 - 21 	175 .875 HT to Channel Unit 3. 
25 - 24 	175 .875 HT to Channel Unit 4. 
26 - 27 	175 .875 HT to Channel Unit 5. 

AC or DC HEATER SUPPLIES. 12 VOLTS. Use Avometer 
Bay 1, panel 4:- Bay 2, panel 2:- 

Tag No. 	 Supply. Tag No. 	 Supply. 
12 - 11, 	15 - 14 	Normal Rep. 11 - 10 Channel Unit 2.  
17 - 16, 20 - 19 	Spare Rep. 14 - 	13 Channel Unit 3.  
22 - 21, 25 - 24 	Sig.Units. 17 _ 	t6 Channel Unit 4.  
27 - 26 	Group Eqpt. 20 - 19 Channel Unit 5. 

6. Check alarm circuits by removing valves in turn. 
7. Connect EARTH terminal to a good earth. 
8. Insert interbay connectors - RED WIRES TO TOP. 
9. Check all U-links on both bays. 
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VALVE CATHODE CURRENTS. 	Should be .t_ 10% on DC meter. 

Circuit Valve. Current -mA. Reading. 
Normal and spare Repeaters 4.2 .42 

V2 32 .32 
Group Equipment 'Ti 4.4 .44 

V2 3.3 .33 
Sig. Units, quiet V1 6.5 .65 

V2 0 0 
signal V1 2.9 .29 approx 

V2 14 .t4 approx 
Channel Units VI 3.6 .36 

V2 7.8  .78 
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11. Check operation of "JO"' oscillator by listening across each pair of sockets. 
Verify with DB-meter that level is zero. 

12. Cheek gain of normal and spare repeaters:- connect 500-' to input through 17 
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 imp is between Al IN (N) and any E socket, and the output between 
Al OUT (N) and any E socket. Ensure that the bottom sockets on the 
pads are connected to E. 

13. 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. 

14. Test carrier leak:- set up for 4-wire working, Al amp step 1. Remove all CH 
FILTER U-links except Ch 2, CHECK FREQ key normal. Connect Al OUT to A2 IN 
through 15 db pad, connect db meter to A2 OUT. With amp gains at any 
convenient position adjust CARRIER LEAK POT for min reading on meter. Repeat 
for Chs 3, 4, 5. 

15. Adjust group carrier leak:- set up as A station, 2-wire working. Remove all 
CH FILTER U-links, connect A2 OUT to Al IN, Al OUT to db-meter. With amp gains 
at any convenient position, adjust group CARRIER LEAK POT for min reading on 
meter. 

16. Check operation of signalling units:- connect back to back through 15 db pad, 
using interbay connector sockets on Bay 1. Test 17-' ringing each way 
between EXCH LINES. 

17. Check output to line:- set up as A station, 2-wire working, A2 amp step 8, all 
CH FILTER U-links in position. Connect ft-meter to LINE SEND terminals, should 
read about +5 when zero level 500a,  is sent into any CH Unit (via interbay 
connectors). 

18. Check overall performance:- set up for 4-wire working, Al and A2 amps step 1. 
Strap out EQUALISER, set all eh amps to step 3. Insert 15 and 30 db pads 
between SEND CF COTS, 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. 
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I. 	Datermine what system is to be used - insert U-links as required. 
2. 	For 4-1N working set Al and A2 to step 1. For 2-W working set Al to step 1, A2 

to step 8. Set all Ch Amps to step 3. Adjust send amp gain to give +4 to +6 
to line for zero level input on any one channel. 

3. 	Connect up lines. Adjust roc amp gain:- output should be -3 to -5 when 
level is sent into any one Ch at the distant end. Adjust amp gain and 
equalisation to obtain this level. Repeat in opposite direction. 

4. 	Check synchronisation of carrier frogs:- 
2-W working. Connect DC meter at each station to CHECK FREQ sockets. 

Both stations throw cam FRP./Q key Ch 2. 
A station adjusts Ch osc for zero beat on meter. 
B station then adjusts group osc for zero 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 1 _7 db. 
Test speech and ringing in each direction on all channels. E I / I 3 9 13 



APPARATUS V F TELEGRAPH 6 CHANNEL DUPLEX  . 

GENERAL DESCRIPTION. 

PURPOSE AND FACILITIES. 
Provides six duplex telegraph channels over an audio telephone circuit. 

DIIENSIONS. 	3 bays, each 5,6* x pap,  x 4*. 
WEIGHT. 	14 owt including power bay and spares. 
POWER SUPPLY. 24 volts DC, 5 amps, + 2- amps on 130 volt working. 
RANGE. 	About 3 
FREQUENCIES. 

SYSTEMS. 	VP side - 2 or 4-W working. Terminals are either A or B stations and 
cannot be changed. 

DC side - either 2-line Sx. earth return, with external 80+80 supply; 
= 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. 
Oscillators - 4020A. 

3. Insert static modulators and 299AN relays (relays on top). 
4. Strap for 80+80 or 130 volt working as required. Connect telegraph supply. 
5. Insert interbay connectors and U-links. 
6. Connect up 24 volt supply; adjust LT to 20.5 v. and HT to 130 v. 
7. Measure filament currents:- patch SIDE METER into fil our jacks. Should be 

250 ma +10. 
8. Test alarm circuits by removing valves. 
9. Set all detector keys to pos 2, gain controls OFF, BIAS to pos 10. 
10. See that all roc relays are on SPACE contacts. 
11. Teat continuity of DC circuits:- insert U-link between SEND and NEC sockets, oh 1. 

Measure SEND and REC side currents with SIDE meter - should be 9 to 20 mA to left 
in each case. Move relay tongue to MARK contact - meter should read to right. 
Operate MARK-SPACE key with meter in SEND side - should read 20 mA each W. 

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

13. Check detectors:- connect SP OUT to nmT IN, key to MARK, meter to read REOT 
CURRENT: Adjust gain control for 6 mA current. Operate key to MARK and SPACE 
and see that relay follows correctly. 

14. Check oscillator frequencies Against TMS 1; should be within 5 cycles. 
15. Cheek OSC OUT:- should'be +3 to +6 db. 
16. Cheek SEND FILTER OUT:- should be -8 to -10 db. 
17. Measure REC. AMP gain _ should be max 25 ±2 db. Check operation of gain controls. 

LINING UP. 

1. Setup 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 

EQUALISATICET for Amp output of -15 db. on each channel. 
3. Obtain MARK on all channels. Adjust DST GAIN for 3 mA REM CURRENT with key is 

pos 2. Turn to pos 1 - current Should rise to 5 - 8 mA. Repeat for all channels. 
4, 	Insert U-link SEND to REC sockets of oh 1, obtain revers is from distant end. 

Adjust BIAS POT for central reading of SEND SIDE current. 
5. Line up in opposite direction. 
6. Connect teleprinters and test out. 

A 

OH 1 2 3 4 5 6 

A - B 1980 1860 1740 1620 1500 1380 

B - A 420 540 66o 780 900 102o 
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APPARATUS V.F. TELEGRAPH 3 ad DX 

GENERAL DESCRIPTION 

PURPOSE AND FACILITIES. 
Provides a three-channel duplex telegraph system over a 2- or 4-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. 

CONSTRUCTION. Two units to each terminal (Group 1 or Group 2):- 
Valve unit:- contains V.F. circuits and filters. 
Relay unit:- contains power supplies and relays. 
Connected together by two 12-way cords. 
214' x 254" x 124" each unit. • 
160 lbs each unit. 
24 volts D.C. centre-tapped, 2.5' amps. 
40 db at. 2,000 cps. 

DIMENSIONS. 
WEIGHT. 
POWER SUPPLY. 
RANGE. 
FREQUENCIES. 

GROUP CHANNEL FREQUENCIES  
A-B B-A 

2 
1 
2 
3 

1980 
1860 
174.0 

420 
540 
660 

1 
4 
5 
6 

1620 
1500 
1380 

780 
900 

1020 	, 

SYSTEMS. 

NOTE:- The 3-ch Dx and 6-oh Dx use the same frequencies 
and can work to each other. 

D.C. side:- 2 line Sx earth return, 80+80. 
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 (4020A); V3 V4 - AR13 (4022AR). 
3. Check resistance bulbs in relay 
4. Check fuses:- 	2-FU1 3-FU' FU2 - 5 amp. FU3 - 1.5 amp, 
5. Switch on, test voltages with SUPPLIES METER:- 

Battery voltages 	12 	(12 volts) 
Channel H.T. 

	

135±10 	(135 volts 
Rec Amp H.T. 	 120i10 	(120 volts 
Telegraph 	 95+10 	(95 volts) 
Rec Amp plate current 	'70+30 	(4:-10 mA) 

6. Test out TEST TRANSMITTER. Meter switches to 'S LEG cl 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 should 
be 4 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. T TRANS key to SPACE:-
meter reads 50 to left, no tone to line. T TRANS key to REVS:- meter 
vibrates, and is adjusted to zero by BIAS POT. 	Interrupted tone to line. 



10. 	Test REC AMP. Set up as 4-wire station, REC AMP 'IN'. Send MARK on any 
channel, loop SEND LINE to REC LINE. Listen across terminals A-B and 0-D. 
If A station, tone 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. 

1. Remove echo suppressors, V.F. signalling units, etc. from line. 
2. If a carrier circuit is to be used, check synchronisation of frequencies. 
3. 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. 

4. 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 Ale GAIN to pos 3. 

5.. 	Line up each channel. DETECTOR TEST switch at ADJUST. DOWN station 
sends MARK. UP station adjusts DET. GAIN POT for PLATE CURRENT reading 
of 60 (3mA). If. GAIN POT is at extreme position, readjust REC AMP GAIN. 
Set LET 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. 

6.' 	Test out circuit from teleprinter to teleprinter. 

REREATER V.F.,TELEGRAFH,No.  1 

GENERAL DESCRIPTION 

PURPOSE AND FACILITIES. 
Repeater the 3 or 6-channel V.F. system working 2-wire. 

DIMENSIONS. 	25? x 20" x 16". 
WEIGHT. 	135 lbs. 
POWER SUPPLY. 12 volts D.C. or A.C. mains, 12 watts. 
RANGE. 	23 db maximum gain. 

Equalisation for 9 or 18 miles PCQT cable. 
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REPEATER TELEPHONE 8-CIRCUIT MK. I. 

GENERAL DESCRIPTION. 

PURPOSE AND FACILITIES. 
Provides eight four wire repeatered circuits with 500/24-ringing. 
Designed primarily for loaded 14/40 PCQT cable. 

DIMENSIONS. 	3 bays, each 5'6" x 1'81" x 
WEIGHT. 	About 10 cwt. 
POWER SUPPLY. 24 volts, 10 amps. 
RANGE. 	Max amp gain 31 db; 1. db loss in hybrid and signalling unit. No 

equalisation provided.. 
SYSTEMS. 	4.4 or 2.4. One bay contains the signalling units, the other contains 

the amplifiers and hybrids. For 4.4 working the signalling bay would 
not be required. 
2.4 impedance 600 ohms: 4,4 impedance 1100 ohms. 

TESTING OUT. 

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 Fail (.5 amp). 
2. Insert lamps, 24.v. no. 2 in all sockets. 
3. Insert valves:- Amplifiers, VT 81. 

Sig units, VT 82 in L.H.S., VT 108 in R.H.S. 
Oscillators, VT 75A. 

4.. 	Connect power supply and switch on. Adjust LT to 21 v.  HT to 150 v. 
5. Check filament currents:- Amplifiers and oscillators, .21 to .26 on meter. 

Signalling units, .14. to .16 on meter. 
6. Check operation of normal and spare 24." generators. 
7. Check gains of amplifiers at 1600 	; should be 27 db, 2-4N. 
8. Adjust 500/24 supplies to each signalling unit:- the level should be approximately 

the same as speech level at the 2=N line. Adjust by tappings on Distribution 
and Resistance panels. 

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

10. Adjust signalling unit 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=ff terminations are short a .4 db circuit Should be quite stable. 
4.. 	Open and 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 units if necessary. 

E1/301/A 12957/r.t.E./9.44. 
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RE2EATER Tsulqw4 8-CIRCUIT 11K II. 

GENERAL DESCRIPTION. 

EURPOSE AND FACILITIES. 
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. 
2 bays, each in boxes 21 4" x 	x 1'8". 
2 cwt each bay including box. 
12 volts DC, 5 amps; or AC mains, 60 watts, each bay. 
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 t6o miles 
loaded. Equalisation for 0, 13, or 26 miles of unloaded cable. 
2-44 (both bays used); or 4-W (amp bay only). 
Impedance on 2-W side - 400.ohms. 
Impedance on 4-4 side - 400 ohms (unloaded cable), or 1600 ohms (loaded 
cable). 

TESTING OUT. 

1. Check valves - all ARP 34 (0 39); check vibrators. 
2. Cheek fuses - all 3 amp. 
3. strap for 400 or 1600 ohms impedance as required. Note that for each circuit 

there are six points where strappings have to be made:- two on the hybrid, two 
amplifier output transformers, and two line transformers. 

4. Connect power supplies, test out on AC and IA with all amplifiers and signalling 
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. Cheek that the CUT-OFF 
keys disconnect bells and light appropriate alarm lamps. Alarms can be tested 
by removing fuses in turn. 

5. Check HT voltages. Should read 130+15v. between tags 28-30 on power supply panels 
of each bay. Also 60±j0v. between tags 28-29 on power supply panel on signalling 
bay. Check relay supply - should be 13v. between tags 10-11 on power supply 
panel on signalling bay. 

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

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

8. Check hybrids and operation of signalling units:- 
Connect 4-W TRANS and 4-W REC of At to 4-W REC and 4-W TRANS of A2 on signalling 
bay, test speech and ringing in each direction. Repeat for other pairs of unite. 
If no speech is heard, reverse connections to one pair of 4-W line terminals. 

9. Check gain of all amplifiers and effect of gain control. 

LINING UP. • 
1. Connect together amplifier and signalling bays. 
2. Connect up 2 and 4_W lines, and earth. 
3. Set amp gains at min. Adjust equalisers to compensate for previous section of 

line. Disconnect grid cap of V1 in Sig. Units. 
4. 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. 

7. Repeat in opposite direction. 
8. Test circuit for stability by open-circuiting 2-W extns. 
9. Test speech and ringing in each direction, reconnecting grid caps on sig. Anita. 
to. 	Draw circuit diagram to show levels and amplifier gains along circuit. 

Diumusims. 
WEIGHT. 
PONER WPM. 
RANGE. 

SYSTEMS. 

5.  
6.  

15
57

2
/p

.L
.H

./
7
.4

5.
  

12 MAY 1945 ENS 

AMENDED EI/31 2/A 



J 

a 

u
g 

 

a 
ti 

 

 

   

    

12 MAY 1945 • RIO 
AMENDED 

REPEATIM 

 

ONE 2-CIRCUIT NO. 1. " 

 

PURPOSE AND FACILITIES. 
Designed for use on field cables, giving two repeatered circuits, each 
of which may be either 2=W or 4,4. Contains internal balance network 
for field quad., but an external network may be used. 17",  ringing 
is by-passed, and can be repeatered by means of Repeater Ringing No. 1. 

DIMENSIONS. 	192" x 162" x 11". 
WEIGHT. 	80 lbs. 
POWER 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=ff working. 
Max output +18 db. 
Equalisation:- flat, 71, or 15 miles of field quad in positions 0, 1, 1 
respectively. 

SYSTEMS. 	Each circuit may be 2-W, 2-4W, or 441 working. 
Phantom telephone provided in each case (cannot be usedAbor Fullerphone). 
2.4 impedance - 400 ohms. 441 impedance - 800 ohms. 

TESTING OUT. 

1. Check that the four ARP38 valves are in position. In emergencies ARP 34. (EP 39) 
or VR 56 (EF 36) valves may be usedl  with a 3 db drop in gain and a max output 
of 12 db. 

2. Check fuses:- 1 amp in heater supply - Fl. 
2 amp in battery supply - F2. 
1 amp in mains supply - F3 and F4. 

3. Connect up power supplies, test out on AC and DC; lamp should light in each case. 
4. Test amplifier gains:- A amp - switch to 4W; equaliser 0; 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. 

5. Test 2-W switching:- switch to 2=W; filter IN; equaliser 0; net INT; gains step 1. 
Disconnect grid leak of B amp and earth grid. Connect together 2-W LINE and 
SWBD of circuit under 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. 

6. Test 2-4W switching - this may be omitted if tests 4. and 5 are satisfactory. 
A amp - switch to 2-4W; filter OUT; equaliser 0; net to INT; gain step 1. 
Connect together 4.4 IN A and 2.4 A-B SWBD through 27 db attenuatorr connect 
watch receiver. across circuit. Increase 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. 

LINING UP: 4-WIRE CIRCUIT. 

1. 	Terminal stations:- switch to 2-4W; filter OUT; equaliser as required; net to INT 
unless using ext net for 2-W extn. Connect up 2=ff and 4-W lines, earth and 
phantom tele. Test out phantom circuit. Set send amp to-give output to line 
of about +10 db. Note that if the 2-W extn is short, this will be on step 1. 
Set rec amp step 1. 

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

3. 	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 adjusts gain for good speech 
(about +10 db). Other intermediate stations repeat in turn. DOWN station 
adjusts rec amp for an overall circuit of about 	db. Repeat in D-U direction. 

4» 	Test that circuit is quite stable with 2-4 extns'open or short circuited. If a 
TMS is available it may be used to adjust levels to correct values. 

5. 	A circuit or level diagrai should be drawn to show the levels and gains along the 
circuit. 

EI/320/A 
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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 phantom 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, connect 
line and open-circuit 2.4 extn. Increase both gains together to one step 
below singing point. Test for stability on short-circuit. Connect 2-W extn. 

	

.4. 	Rearrangement of gains:- if send amp gain 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 similar alterations 
at the next repeater. 

	

5. 	A circuit or level diagram should be drawn. 

LEVEL DIAGRAM 

+10 

1. Switch to 2-W; filter. IN; equaliser as required; net to EXT; gains to matt. 
2. Connect line to be balanced to 2401 LINE; connect balance network to LINE NET. 

Connect TESTER LINE BALANCING to other hybrid - LINE to 2-W MD, NET to SMBD 
NET. Connect watch receiver across circuit. 

3. Adjust potentiometers on TESTER until singing .lust occurs. 
4. Adjust balancing network until singing stops. 
5. 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 MUD side is to 

be.balanced. 

ATTENUATORS. 

785 	 4-470 

2 -W 	 4-W 

Zo - 400 st 	sectb 	 Zo = 800 .st aL z 27•54b 
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