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Teleprinter No. 7E. This machine is similar to the Teleprinter No. 7D but an
overlap-cam receiving mechanism is used to improve the receive margin anid
alle-w the last character received to be prin ed without delay (follow-on printing .

Teleprinters No. 7D/RP and 7E/RP. The . machines are similar to the cquive -
lent Teleprinter No. 7D or 7E but inclu fe a perforating unit controlled fron
the combination-head for producing fulls perforated S-unit tape. The machin:
may be used as a reperforator or as a keyboard perforator. and the perforator
facility may be suppressed by operating a mechanical throw-out lever. The
wrU, BELL and Answer-back codes are not perforated.

Printing Reperforator No. 1A. This invrument may be uscd in place of the
teleprinter when a subscriber wishes (o feed traffic received over the telex
system into a tape-relay network. The facilitics provided are similar to those
offered by the Teleprinter No. 7D but the page-printing attachment is replaced
by a perforating unit that produces priniing and *‘chadless’ perforations on a
single paper tape. End-of-line and tape-exhaustion contacts are provided,
together with a mechanism for preventing the perforation of the Wrt: signal.

Printing Reperforator No. 1B. This is similar to the Printing Reperforator No.
IA but, like the Teleprinter No. 7E, has an overlap-cam unit to improve receive
margin and previde follow-cn printing.

Automatic Transmitter No. 2F. This machine has a striker type transmitter and
incorporates a motor on-speed relay, eloctromagnetic clutch mechanism, and
auxiliary contacts to indicatc tight-tape and tape-exhaustion conditions.

'l‘eléprinter-only Station

The face of the signalling uni: for subscribers’ stations requiring teleprinter-only
facilities (Fig. 5.3) accommodates four press-keys, two supervisory lamps, and
a dial. The unit offers the following faci ities—

(a) Initiating an outgoing call by operting the non-lockin;r DIAL picss-key.

(b) Starting the teleprinter motor and | ghting the green calt. lamp to indicate
that dialling may begin. The caLt lamp remains lit fer the duration of
the call. .

(¢) Setting up the required connexion by dialling.

(d) Disconnccting the dizl and connccting the teleprintes to linc when a
connexion has been established; this condition is indicated by the auto-
matic return of the ca'led subscriber’s answer-back code.

(¢) Permitting the calling and called subscribers to exchange messages in
either direction, the local record facility at each end giving a complete
record of the transaction.

(f) Starting “he teleprinter motor, lighting the cavt lamp and sounding a
buzzer when an incoming call is received. The buzzer is silenced by

% depressin the RESET key, or may be prevented from sounding by operating
an audible-alarm cut-off switch at the rear of the unit.
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(g) Delaying the return of the call-connect signal until the teleprinter has
reached governed speed.

() Returning the answer-back code automatically in response to the WRU
signal transmitted by the ¢xchange equipment.

(i) Lighting the red ALARM lamp and sounding the buzzer (under this con-
dition not preventable) when either calling or called subscriber transmits
the *“Figs’™ and ) combinations in sequence, to attract the attention of
the distant subscriber.

(j) Rceleasing a connexion by operating the CLEAR press-key until the tele-
printer motor stops and the cALL lamp is extinguished. Either calling
or called subscriber can clear a4 connexion.

Fig. 5.3. Teleprinter-only Signalling Unit: Face Equipment

By courtesy of t1e Engineer-in-Chicf, General Post Office)

(k) Local copying by operating a locking LocAL press-key which starts the
teleprinter motor and lights the cALL lamp—maintaining a disengaged
condition towards the exchange.

(/) Cancelling the local copying condition by operating the resei key to

release the mechanically locked LocaL key.

Lighting the ALARM lamp, sounding the buzzer and disconnecting the

local record, if an incoming call is reccived whilst the LoCAL key s

operated.

(1) Canc lling this alarm condition and allowing the incoming call to be
comy cted normally if the rEsET key is operated without delay.

(o) T th rocar key is not restored within 24-48 see, allowing the incoming

call 1o be completed under the control of the exchange equipnmiont, the

alarm condition is maintained until the RESET key is operated.

Preventing the teleprinter motor from stopping with the answer-back

drum off-normal.
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(9) Permitting relayed line working by plugging-in a polarized relay of the
appropriate type.

(r) Giving a ‘“‘station closed” indication to the exchange when power is
removed from the signalling unit.

Circuit Operation. Reference to the station line signalling conditions. set out
in Tuble 4.2. will be helpful in considering the operation of the circuit shown in
Fig. 5.4. In addition to the four press-keys, dial, two lamps and other com-
ponents alrcady mentioned, the signalling unit contains four 3,000-type relays
together with auxiliary components, and a jack to accommodate a polarized
relay for relayed line working. The functions of the foar relays are as follows—

RELAY DC. Relay DC has two main functions; firstly, on outgoing calls, it is
operated by contact KID1* of the piaL key to extend the call (stop polarity)
signul to the exchange aid to connect the dial to line; secondly, if an incoming
call is received whilst th.: LOCAL key is operated for local working and the key
is not restored quickly, rclay DC operates when the WRU signal trips the answer-
back unit and closes tae answer-back off-normal contacts to connect the
transmitter (o line at contact DCS and provide an alternative local record
circuit via contact DC2. This ensures that the transmission of the called sub-
s€riber’s answer-back code will ““clear out” the WRU combination set up in the
receiving telcprinter and so prevent the repetition of the answer-back code to
the caller even if restoration of the LocaL key is delayed. The WRU signal
from the exchange equipment is not followed by any other character so that,
in the absence of the local record of the answer-back code, the WRU combina-
tion would remain set up in the receiving teleprinter, causing the answer-back
drum to rotate continuously until either the LOCAL key was restored, or another
character received. On incoming calls, relay DC is used to reset the audible
alarm; earth at contact CM2 operates relay DC when the Reser key (KAR) is
operated.

RELAY cM. Relay CM with its associated rectifier bridge MR3-MRG6 is a line
supervisory element designed to

(i) operate when stop polarity is received over the backward transmission
path (R-wire),
(ii) remain operated whilst teleprinter signals are received over the R-wire,
(iti) release when the R-wire is cither disconnected or connected to earth
(no-volt condition),
(iv) offer a high impedance so that its connexion to the R-wi ¢ does not
adverscly aflect received teleprinter signals.

Contact CMI with rectifier MR2 provides the R-wire terminating condition
when the station is in service and disengaged. Start polarity connected to the

* KD indicates that contacts KD1 are operated. This method of indicating oporated ke and
relay contacts is used throughout this volume,
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forward transmission path (S-wire) via contacts DCH, CM3 and KCL.1 operates
relay LS in the exchange station line circuit via the R-wire rectifier MR2 wad
contact CM I to carth- relay CM does not operate. When relay CM operi es
to stop polarity on the R-wire, contact CMT makes relay CM independent of
carth at contact KD2, and relay CM can therefore be released only by a no-
current (clear) condition on the R-wire once it has operated on cither an
incoming or outgoing call. On an incoming call, refay CN operates to the stop
polanity call signal. Contact CM2 operates relay MS to start the teleprinter
motor. When the motor has reached governed speed and “he governor cortacts
open, relay M. mounted on the machine, operates and it~ contact changes the
polarity ol the S-wire from start to stop to indicate the call-connect condition.
The CM relay remains operated to the received teleprinter signals. Under local
copying conditions, relay CM operates to the calling stop polarity il an incomipg
call is received.

RELAY PD. Relay PD is used on outgoing calls to detect the 50-100 msec
procecd-to-select pulse of stop polarity returned by the time-zone metering
equipment to indicate that dialling may begin.

RELAY MS. Relay MS is a sealed plug-in motor-start relay that connects power
to the teleprinter motor. On outgoing calls if is operated by contact PD1, on
incoming calls by contact CM2 and for local copying by contact KCL1.

Clearing Arrangements. Calls can be clcarcd down cither by the calling or called
subscriber. The calling subscriber clears by depressing the CLEAR key until the
caLt lamp is extinguished. Contact KCL1 connects start polarity to the S-wire.
When this polarity has persisted sufficiently long to be recognized bv the
exchange equipment as a clear signal, the no-current condition is returned over
the station R-wire to release relay CM, which in turn releases relays DC “and
MS, to restore the station cquipment to normal.

If the ciear key at the called station is operated, the sequence of release at
the calling station is the same.

If for any reason the teleprinter answer-back drum is moved off-normal
whilst the station is disengaged and not working in-local (resulting in the
closure of the answer-back off-normal contacts AB) a circuit for relay MS is
completed via contacts KLC3 and AB. Power is connected to the teleprinter
motor until the AB contacts open.

Relayed Physical Station Lines. When the signalling unit is used with a station
line which must be relayed. a polarized relay (RA) of the appropriate type is
plugged into the jack provided; the necessary circuit rearrangement is made by
strapping changes on the strip connexion (Fig. 5.5). The circuit arrangement is
shown in Fig. 5.6. :

Relay RA responds to incoming signals on the R-wire and contact RAI
repeats these signals to the teleprinter electromagnet with minimum added
distortion: the other relays function normally to the repeated line signals.
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Fig. 5.5. Signalling Unit: Strapping Arrangements
By courtesy of the Engineer-in-Chicef, General Post Office)

Relay CM is now connected to line in series with RA but still functions as a
no-volt supervisory relay to recognize the no-current clearing condition.

Station with Automatic Transmission Facilities

In addition to the face equipment provided in the teleprinter-only case, two
additional press keys are used to start and stop the automatic transmitter
(Fig. 5.7). The following facilitics are provided in addition to those listed for
the teleprinter-only station-—

(@) Connecting the . utomatic transmitter to line by operating the non-locking

b

)

(©)

(d

~—

(e)

(f

(g

)

AUTO. START pre-s key when a call has been established.

Dclaying the commencement of automatic transmission until the auto-
matic transmitter motor has reached governed speed, thus preventing the
sending ol incortect characters.

Stopping the automatic transmitter motor, restoring the teleprinter to line
and operating ar alarm should the tape break or fail to feed correctly
during automatic transmission.

Permitting the re 1 ALARM lamp to be lit and the buzzer 1 be sounded at
the station using the automatic transmitter if the teleprinter keyboard is
operated «t the r-ceiving station.

Restoring the teleprinter to fine if the automatic transnitter motor stops.
Stopping the automatic transmitter and restoring the tcieprinter to Ine
by operating the non-tocking Auto. sTor press key.

Releasing the connexion from cither end during autom. e transmission
by operating the cLEAR hey as in the case ol teleprinter ansmission.
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(/1) Lighting the rc 1 ALARM lamp and sounding the buzzer at the transmitting
station when .. connexion is released by the receiving station during
automatic tran .mission.

(i) Local copying »f an automatic transmission tape by operating the AuTO.
START [ ress kev with the LOCAL key operated; a disengaged condition is
maintained towards the exchange. The automatic transmitter is stopped
by pressing the AuTO. STOP key.

Fig. 5.7. Automatic Transmission Signalling Unit: Face Equipment
(By courtesy of the Engineer-in-Chief, General Post Office)

(j) Lighting the red ALARM Jamp, sounding the buzzer, disconnecting (and
stopping) the automatic transmitter and restoring the teleprinter to line
when an incoming call is received with the AUTO. START and LOCAL keys
operated.

(k) Disconnecting the local record circuit by operating a switch at the rear
of the signalling unit. The provision of this switch is optional.

Circuit Operation. For tcleprinter working the circuit operation is essentially
the same as for the teleprinter-only station; identical component nomenclature
has been followed whercver possible. From Fig. 5.8 which shows the circuit
arrangements for the tel printer and automatic transmitter stations, it will be
scen that three addition il 3000-type relays are used to control the automatic
tra ssmitter. The tunctic n of each of these relays is as follows.

Ri, AY AS. Alter a call has been set up by dialling the appropriate digits and
cornexion established v ith the required subscriber, the automatic transmitter
is switched on, after ins rting a tape, by operating the rari: out (TO) contacts
on the automatic transt sitter and the AUTO. START Key. Relay AS operates via
contucts CMS, KLC4. KAST and the nigur-rare (TT) and rare our (TO)
contacts on the automatic transmitter. Contacts AST and AS2 connect power
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to the automatic transmitter motor. The AS relay has the same function when
the automatic transmitter is used in local but the operate path is: contacts
CM2, DC3, KLC1, KLC6, KAS1 and the TT and TO contacts.

RELAY SA. This has two major functions—

(1) When using the automatic transmitter on a switched connexion, the SA
relay is operated by the contact of the automatic transmitter on-speed
relay which operates when the automatic transmitter motor reaches
governed speed. The operate path for relay SA is: contacts MT, KAC2,
KAS1, KLC4 and CMS. The SA relay switches the automatic transmitter
to line in place of the teleprinter transmitter, completes a local record
circuit for the automatic transmitter, operates the automatic transmitter
clutch magnet and converts the PD relay into a start polarity pulse
detector to light the ALARM Jamp and sound the buzzer if the called
subscriber interrupts the automatic transmission by tapping the teleprinter
keyboard.

(i) When using the automatic transmitter in local, the SA relay operates over
the path: contacts MT, KAC2, KASI, KLC6, KLC1, DC3 and CM2.
The SA relay connects the automatic transmitter to the teleprinter electro-
magnet and operates the transmitter clutch magnet. Since both the AS
and SA relays remain dependent upon contact CM2, the arrival of an
incoming call during local copying which, as described for the teleprinter-
only station, operates relay CM, causes the teleprinter to be restored to
line and the automatic transmitter to be stopped; the incoming call is
completed as for the teleprinter-only station.

RELAY AL. This provides the alarm facilities required when the automatic
transmitter is connected to line and is operated by the SA relay as follows:
contacts KLC3, SA2, KACI, KAR2 and KCL2. Under local copying condi-
tions this circuit is broken at contact KLC3. When operated, relay AL provides
its own hold circuit: contacts AL1, KAC!, KAR2 and KCL2, and can, there-
fore, be released by operating the AuTo. sTOP, the RESET, or the CLEAR key.

If the tape breaks or runs out, the TAPE OUT contacts open (or if the tape
becomes tight, the TiIGHT TAPE contacts open) and release relay AS which
disconnects power from the automatic transmitter motor. When the motor
governor-contacts close, the on-speed relay MT releases and. in turn, releases
relay SA. In addition to restoring the teleprinter to line, contact SA2 completes
a circuit for the ALARM lamp and buzzer from contact KLC3 via contacts AL3
and AL4. The alarm is reset by operating the risET key to release relay AL
A similar alarm oceurs if a clear signal is received from line whilst automatic
Lransmission is in progress.

I the automatic transmitter is disconnected from line by operating the Auto.
S1op key whiist tape is running through the transmitter head, the AS and SA
relays are held independently of contact KAC2 by contact AL2. pending the
refease of relay AL at contact KACI. The alarm cireuit is disconnected at
contac's AL3 and AL4 during the release sequence of relays AS, MT and SA.



52 SUBSCRIBERS’ STATION EQUIPMI NI

[ 6V AC

AC SUPPLY VIA EO S5IG.ETH,
UNIT BLOCK
TERM'NAL 67V

. T %
’__4:/9;‘ -50V

" RLPI
95V MR78

#ARTA

L3

MR8A

MR88
o RLP2

Fig. 5.9. Signalling Unit: Power Circuit

Power Supply Arrangements

Both teleprinter-only and teleprinter/automatic transmitter stations are designed
to operate direct from a.c. mains. The machines arce fitted with mains-voltage
a.c. motors and the d.c. supplies required for relay operation and signalling are
obtained from a small metal-rectifier power pack incorporated in the signalling
unit. The power circuit illustrated in Fig. 5.9 produces a —50 V supply for
relay operation and 480 V supplies for line signalling. The power circuit has
been designed to provide signalling potentials sufliciently stable within the
accepted limits of mains voltage fluctuation, namely 46 per cent to —10 per
cent of the declared voltage, to permit the transmission and signalling limits to
be met. The required regulation has been obtained with a transformer and
choke of moderate size. RLPI and RLP2 are ballast lamps to limit the signafling
current to a sufe level under fault conditions.

In addition to the more usual 230 or 240 V a.c. power supplies. the following
are encountercd and have been catercd for—

(a) a.c. supplies at 200, 220 or 250 V,
() d.c. supplies at 200 to 250 V.

Power Supply Connexions for 230 to 240 V a.c. Mains. Fig. >.10 shows the
supply connexions for the signalling unit. Contacts MS] and MS2 are the
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Fig. 5.10. Supply Connexions: 230/240 V a.c.

contacts of the plug-in motor-start rel.y included in Figs. 5.4 and 5.6. Trans-
former T2 supplics 6 \' a.c. to the caiL lamp whilst the motor is energized.
CBA is a miniature circuit breaker which, together with the 2 A fuse, IFS1,
protects the motor. Under stalled nwotor conditions, the motor current is
probably insuflicient 1o blow FS1 but operates the circuit breaker whose
contact releases the motor-start relay MS (see Figs. 5.4 and 5.0) to disconnect
power from the motor.

Power Supply Connexions for 200-220 and 250 V a.c. Mains. The power pack
transformer is tapped (o accommodate mains supplies within the range 200 to
250 V but the teleprint:r motor is desizned only for 230-240 V. To avoid the
necessity for stocking n otors suitable for other a.c. voltages, an auto-transformer
is used. The supply cc nnexions are shown in Fig. 5.11.

Power Supply Connexions for 200-250 V d.c. Mains. The teleprinter is fitted
with a d.c. motor which is energized directly from the d.c. mains. Since the
contacts of the motor-start relay (MS) in the signalling unit are unsuitable for
sw tching direet current. they are used to operate an auxiliary relay carrying
sui able contacts. This relay and a small vibrator mains-convertor unit designed
to enerate 230V awc. for the signalling unit power pack are contained in a smuall
box mounted adjacent to the signalling unit. The supply connexions are shown
in kg, 512,



