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1. GENERAL

1.01 This section provides descriptive and tech-

nical information on recent changes in
the switching office and station circuits of the
81D1 teletypewriter switching system.

1.02 The changes include those necessary to

operate the system at 100 speed and
others designed to improve over-all system opera-
tion at either 75 speed or 100 speed.

1.03 The changes required for 100-speed opera-

tion fall into two general classes, those
required at the switching center and those re-
quired at the station. At the switching center
new relay circuits are required for incoming
lines or trunks and for originating stations,
while relatively minor changes are required in
some of the other relay circuits. The 14-type
reperforator-transmitter is replaced by a 28-type
reperforator - transmitter with an associated
adapter unit. In the case of new installations two
28D reperforator-transmitter sets are mounted
in a 28B apparatus cabinet (the adapters being
provided as part of the cabinet), for either 75-
or 100-speed applications. In the case of existing
T75-speed installations upgraded to 100 speed, a
repackaged 2B-type reperforator-transmitter,
coded 28F and mounted on a base of the same
major dimensions as the 14-type reperforator-
transmitter, is used so that existing 100E cabi-
nets may be retained. In this case the reperfora-
tor-transmitter and its associated adapter unit
are substituted for the 14-type machine, space
being available on each shelf of the cabinet for
an adapter. Other minor changes are also re-
quired in the cabinet.

1.04 The 2B-type reperforator-transmitter is

provided with two manually operated
gear shifts, one on the reperforator and one on
the transmitter-distributor, so that each unit
may be operated independently at 60, 76, or 100
speed, as required for the condition under which
it is used.
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1.05 At the station a new control circuit capa-

ble of operation at 60, 75, or 100 speed is
provided. This control circuit uses 28-tvpe tele-
typewriters and typing reperforators and in-
cludes an electronic receiving selector which, in
cooperation with other circuitry, replaces the
SOTUS unit heretofore employved in the station
control eircuit.

1.06 Other changes at the switching center in-
clude several made to reduce undesirable
effects of bidding contention by directors and
resulting sequence circuit instability, director
changes to improve operation when routing on
the first character of a code, means for readily
replacing the crossbar switches which comprise
the fan circuits of the multiple-address director,
means to permit the use of 4- and B-character
codes when connecting to a foreign system, and
a number of other relatively minor improve-
ments, as discussed in detail hereinafter.

1.07 The changes made to reduce sequence cir-

cuit instability involve the sequence cir-
cuit itself, the director circuits, and the outlets
to which the directors connect. It is therefore
necessary that if these changes are made in
existing switching centers that they be coordi-
nated. The outlet changes should be made firat,
followed by the sequence circuit changes, and
finally the director changes.

1.08 Bince the changes involved in 100-speed

operation and the other changes have
been made on the same drawing issues in some
casesg, all changes in a given circuit are discussed
under one item rather than under separate cate-
gories,

1.09 Most of the drawing issues referred to in

this section are already available; a few
are still under reissue but will be available
shortly. It is possible that there may be a delay
in the reissue of the 2-stage multiple-address
drawing (SD-T0746-01 Issue 6D) sgince there is
some question as to whether this eirenit will ever
be used in a 100-speed installation. However, if
an order is received the drawing will be reissued,
if this has not already been done.

2. INCOMING LINE OR TRUNK CIRCUIT

201 A new circuit, SD-TO0BET7-01 Issue 3D, has
been made available to provide a unit ca-
pable of operation at 100 speed as well as at 60
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and 75 speed. This circuit has the same functions
as the former circuit, SD-70670-01 Issue 8D, now
rated A&M Only, which is not satisfactory for
100-speed operation. Slow-release relay Al of
the former circuit has been replaced by relay Al
under control of a tube-timing circuit in Fig, 1
of the new circuit, in order to ohtain faster oper-
ation and a more accurately controlled release
time,

202 The faster operation is required to assure

that relay Al operates prior to the opera-
tion of relay HH when a “no traffic” response is
received from an outlying station, in order to
continue the polling by the transmitter-start cir-
cuit. The more accurately controlled release time
is required to assure that relay Al does not re-
main operated too long after a “no traffic” re-
sponse, If the relay were too slow in releasing,
traffic from the next station polled (assuming
that station is located close to the switching cen-
ter and has traffic to send) might be received
before the relay had released. In this case a “no
response’” alarm would be recorded, even though
traffic was being received, and the transmitter-
start circuit would hold the outgoing line, so
outgoing transmission could not take place. Also
the sending transmitter at the station would
continue to send after tape had run out because
no LTRS character would have been sent to the
station, so the transmitter-start condition at the
station would not have been terminated. These
undesirable possibilities have been eliminated by
the use of an accurate timing circuit to release
relay Al.

2.03 Because tube T is used to control relay

Al, as outlined previously, the tube can-
not be removed when the circuit is used as an
incoming trunk or single-station incoming line
circuit with which a tape changing machine is
associated, as heretofore. However, in this case
it iz necessary to disable one function of the tube
provided when the circuit is used as a multi-
station line circuit, namely the operation of relay
HH in case the line remains marking for about
50 seconds. To permit relay HH to operate dur-
ing such a pause might cause a false switchover
to the tape changer. By omitting Z wiring in
Fig. 3 in this case, relay HH is prevented from
operating due to a pause in transmission, such
as might occur when setting up a maultiple-
address connection at the switching center at
the distant end of the trunk.
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204 The new incoming line or trunk unit
(JTO110AT, List 1) occupies the space of
five 1 3/4-inch mounting plates. Eight such units
may be mounted in cabinet JT0109M, List 1. It is
not practical to modify an older incoming line or
trunk unit (J70110D) to provide a new unit,

205 The 100E cabinet requires the addition of

a TP172950 modification kit when it is
used to mount two 28F reperforator-transmitters
and their associated adapter units. This kit con-
sists of two adapter unit mounting plates, a new
tape chute for guiding the tape from the upper
level to the lower level, and a new tape transport
belt. If the cabinet is equipped with a Barcol
motor to drive the tape transport belt, that
motor must be replaced by the newer TP126964
Bodine motor,

206 Improved slides are being made available

for the 28B apparatus cabinet, for use in
those cases where it is felt that the effort re-
quired of the attendant to pull the reperforator-
transmitter forward, out of the cabinet, is ftoo
great. The new slides, which may be readily in-
stalled in the cabinet, greatly reduce this effort.
The TP176139 modification kit provides the new
slides which will be furnished as part of all new
288 cabinets.

207 A set of parts to provide lighting for the
tape bin of the 28A reperforator-trans-
mitter stand is also being made available. In
cases where it i3 felt that the general room
lighting is not adequate, provision of these lights
should improve the situation. The lights may be
readily mounted on the 28A stand in the field.
The TP part number of the lights will also be
furnished when it becomes available.

3. ORIGINATING STATION CIRCUIT

3.01 The originating station, SD-T0881-01 Issue

3D, has been reissued to provide for hori-
zontal and vertical tabulation and form feedout.
This requirez that LTRS (or FIGS) signals be
sent to the line after a tabulate or form feed-out
combination has been sent and while the home
typing unit, which must be connected to the line
under this mode of operation, iz moving to the
next tabulate stop. These zignals are necessary
s0 that after the tabulate combination has been
registered at the receiving teletypewriter, non-
printing characters will be received while the
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teletypewriter is moving to the next tabulate
stop, since the sending transmitter (outgoing
line, director, or multiple-address level) will
continue to send during this time.

302 In order to accomplish this, the TP161302

modification kit is added to the sending
28 ASR teletypewriter to provide automatic
character feedout, connected as shown in Fig. 6.
After a tabulate combination is sent, this set of
parts stops the transmitter on the first or second
following character (LTRS or FIGS), but ener-
gizes the distributor clutch-release magnet. The
character over the transmitter pins is now sent
continuously until the tabulator stop is reached
by the typing unit. At that time the character
which may be in process of being sent is com-
pleted, after which the transmitter is again per-
mitted to sense and send the tape. This results
in enough so-called “LTRS fill" characters be-
ing sent to the line and finally to the receiving
teletypewriter so that the first significant char-
acter in the original tape following a tabulate
combination is not received until the receiving
typing unit has been positioned to type that
character in the proper location.

3.03 The preceding operation of the automatic

character feed-out set of parts is disabled
when the typing unit of the sending set is con-
nected for checking tape during perforation, so
that it cannot interfere if nontabulate tape is
being sent blind from the station.

4. DIRECTOR CIRCUIT

4.01 The director circuit, SD-T0668-01 Issue

8AC, has been reissued to cover a number
of changes as described in detail in the follow-
ing paragraphs.

402 The first CDC fan relay contacts are re-

arranged to some extent and relay F7 is
added, in parallel with relay F2, to effectively
add contacts to the latter relay. The former
arrangement, Fig. A, is rated Mfr Disc, replaced
by Fig. B. This change is made to eliminate con-
tact bunching due to make-before-break con-
tacts, which resulted in incorrect operation in
some cases when connecting to an outlet on the
first character of the directing code.

403 Option G is rated Mfr Disc, replaced by
option H. Relay 8B in Fig. 1 is replaced
by a polar relay in order to obtain faster and
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more stable operation. This results in a some-
what faster bid by the director into the sequence
circuit and permits the removal of capacitors A
and B from the test lead. These capacitors, for-
merly required to hold relay BT during the oper-
ate time of relay SB, provided a path for
possible false operation of relay J in an outlet
if a large number of directors were testing simul-
taneously to that outlet. Diode GA has also been
inserted in this path as added protection. Relay
HM is replaced by a new relay with additional
contacts in order to release the sequence circuit
sooner, and so speed up operation after a suc-
ceasful bid, and to open the test lead to an out-
let sooner after making a connection, so as to
eliminate the possibility of a rebid into that out-
let in the case where a selector in the outlet has
stepped to an idle level of the outlet.

404 Means are also provided by option H to

break down a connection when the diree-
tor has attempted to connect to an outlet on the
first character of the code and is unable to com-
plete the connection, for example, because the
outlet is busy. Heretofore there was no way to
release relay FC under this condition. Relay FC
is normally released by relay FL when the di-
rector starts to scan the second character of
the code, but when connecting on the first char-
acter relay FL is not operated. By furnishing
battery to relay FC through added resistor FC,
and the addition of diodes DT1 and DT2, a cir-
cuit is provided to shunt down relay FC when
keys DIR STOP and FIGS H & INT are oper-
ated.

405 Option M is added in Fig. 1, replacing

option K now rated Mfr Disc. This change
includes the addition of relay KG and diode FH
and the replacement of relay MD, and is made in
order to delay transmission of the first CDC
when the multiple-address code (and the follow-
ing LTRS) is discarded by the director. This de-
lay is necessary with a 28-type reperforator-
tranamitter operating at 100 speed so that relay
AB may operate and close the transmission path
before the first CDC is sent. The provision of
relay KG, which is operated via relay MD from
the transmitter auxiliary contact on the trans-
mission of LTRS, delays the operation of the
transmitter clutch-release magnet for the fol-
lowing character until relay AB has operated.
At this time the transmission path is closed and
the following character can be transmitted.
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When the director is associated with an originat-
ing station using a 19-type teletypewriter set
(75 speed) the operation of relay AB occurs
early enough so that the action of relay KG is
unnecessary. In this case the office wiring is so
arranged that relay KG is not operated.

4.06 Option ZA is added in Fig. 1, replacing

option A now rated Mfr Disec. This change
is rEquired for use with 28-type reperforator-
transmitters and includes the replacement of re-
lay TO and the addition of diodes TO1, TOZ,
and TO3, The tape-out contact of the 28D and
28F reperforator-transmitters is normally closed
and is converted to a mormally open contact,
gimilar to that of the 14F and 14G reperforator-
transmitters, by relay FF of the 28A or 28B
adapter unit. The pulse received from the con-
tact of the 28B-type transmitter is shorter, how-
ever, than that received from the 14-type trans-
mitter. To assure operation of relay TO, a faster
operating relay with fewer springs is employed.
Diodes TO1 and TO2 are provided to separate
two circuits operated from one set of contacts,
which were operated from separate contacts of
the former relay. Diode TO3 is provided to slow
the release of relay TO, to assure it remains
operated long enough to operate other relays
from its contacts. Option ZA may of course be
used with 14-type reperforator-transmitters and
requires no additional mounting space.

407 Fig. 16 is added to show the 28D reper-

forator-transmitter and its associated 28A
adapter unit used in new installations and the
28F reperforator-transmitter and its associated
28E adapter unit used in existing installations
upgraded to 100 speed.

4.08 Option B is provided in Fig. 6 to permit

the directing codes at the head of a mes-
sage to appear in the local copy of an originat-
ing station associated with the director. When
this option is omitted only the text of the mes-
sage appears on the originating station typing
unit.

4,09 The director umit, JT0110E, List 4, pro-

vides the new apparatus as covered pre-
viously. To modify a director in the field it is
necessary to replace one mounting plate as well
as to make the replacements and additions out-
lined previously.



5. SEQUENCE CIRCUIT

501 [The sequence circuit, SD-T0588-01 Issue

7D, has been reissued to improve the cir-
cuit operation and to provide a new means for
substituting the spare for the regular circuit,
since the switches formerly used for this purpose
are no longer available. '

5,02 Option N is rated Mfr Disc, replaced by
option R. Relays H and M of the control
circuit, Fig. 1, have been replaced and the cir-
cuit rearranged so that relay H, formerly held
by a chain circuit through all relays SE- and
S53- normally released, except one relay S8- op-
erated, is now held on a second winding from
relay M released. This eliminates possible chat-
ter of relay H when a number of directors make
simultaneous bids for use of the sequence circuit,
after the circuit has been released by a director
which has been using it. If relay H chatters
there is a possibility that the SE- relay which
should receive preferencle will release and an-
other SE- relay be successful in seizing the se-
quence circuit. When relay M operates, indicat-
ing only one SE- relay is operated, the holding
path for relay H is opened and the relay is held
on its secondary winding by the director asso-
ciated with the operated SE- relay. Option M
18 rated Mfr Disc, replaced by option K in Fig. 4
to provide wiring in the sequence relay circuit
compatible with option R in Fig. 1.

503 Fig. 7 is rated Mfr Disc, replaced by

Fig. 11, 12, and 13. Formerly three multi-
contact switches were furnished to permit re-
placement of the regular sequence circuit by the
spare circuit. This replacement is now effected
by the use of four patch eords, mounted in the
spare sequence cabinet. The regular and spare
circuits each appear on four sets of connector
plugs, and the external circuits terminate on
four cords with connector bodies attached. The
connector bodies may be patched to either set of
connector plugs, as desired.

504 The sequence control unit, JT0110H,

List 3 provides the new relays and wiring.
Space vacated by the replaced relays may be
used for mounting the new relays when modi-
fying a unit in the field. The sequence relay unit,
JT0110J, List 3 provides the new wiring. The
new sequence patching unit is covered by
JT0110AW, List 1.
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505 The regular sequence cabinet, JT0109E,

Lists 6 and T includes the new JT0110H
sequence control unit and the new JT70110J se-
quence relay unit. The spare sequence cabinet,
JTOL09AT, Lists 3 and 4 includes the new
JT0110H sequence control unit, the new J70110J
sequence relay unit, and the new JT0110AW
patching unit.

6. OUTGOING LINE OR TRUNK CIRCUIT

601 The outgoing line or trunk -eircuit,

S D-T0624-01 Issue 10AC, has been reis-
sued to provide for 100-speed operation, to ensure
that a seized level will indicate busy before an-
other director can bid for the outlet, and to make
certain other minor changes.

The CAR RET — LINE FEED maze con-
tact of the outgoing line reperforator-
transmitter was formerly used to shunt down
relay FH during circuit operation. At 100 speed
this contact does not remain closed long enough
for the purpose. Relay FHR is therefore added
in Fig. 1 as option ZT to ensure correct opera-
tion. When the maze contact closes, relay FHR
operates, releasing relay FH. The former wir-
ing, including resistor CR, is now shown as op-
tion ZV and rated Mfr Disc.

6.02

6.03 Option ZW is added to eliminate a pre-

viously unguarded interval during which
the outlet appeared idle to a testing director
even though it had previously been seized by
another director. With ZW wiring, lead H1 is
made busy before the first director releases the
sequence circuit, so another testing director finds
the outlet busy until alternation to the second
level occurs, assuming that level is idle.

6.04 Varistor AD is added (option ZR) to re-
duce the effect of a shunt path via the
primary winding of relay AD on the No. 2 trans-
mitter clutch-release magnet when relay AD is
operated and the No. 2 transmitter stop contact
opens as the transmitter comes to the end of the
tape. Under this condition if the elutch magnet
is slow in releasing, it may pull the tape in the
punch block. The addition of varistor AD speeds
up the release of the clutch magnet, thus elimi-
nating any tendency toward tape pulling.

6.05 Option ZN is added in Fig. 1 and 6, re-
placing option ZM now rated Mfr Disc,

to provide faster operating relays R1, R2, and
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R3, which are required for use with the shorter
tape-out pulse received from 28-type reperfora-
tor-transmitters, as described in 4.06. In this
case the relays lock locally, so are only required
to operate on the shorter pulse they receive. A
resistor, R1, R2, or R3, is connected in series
with each relay winding as a current limiter.
Option ZN may of course be used with 14-type
reperforator-transmitters.

6.06 Fig. 11 iz added to show the 28D reper-

forator-transmitter and its associated 28A
adapter unit used in new installations and the
2BF reperforator-transmitter and its associated
28B adapter unit used in existing installations
upgraded to 100 speed.

6.07 In addition, options are added to provide

for capacitors and networks capable of
withstanding higher operating temperatures,
and the code of the control board BUSY QUT
lamp has been changed to provide greater bril-
liancy. ]

6.08 The outgoing line or trunk unit for levels
1 and 2, JT0110RB, List 4, provides the new
apparatus and wiring. Space is available on an
existing mounting plate to add relay FHR and
resistors R1 and R2 when modifying a unit in
the field. The level 3 unit, JT0110R, List 3, pro-
vides the new apparatus and wiring. Space is
available on an existing mounting plate to add
resistor R3 when modifying a unit in the field.

7. LOCAL OUTLET AND INTERCEPT CIRCUIT

7.01 The local outlet and intercept eircuit,

SD-T0622-01 Issue 12A, has been reissued
to ensure that a seized level will indicate busy
before another director can bid for the outlet
and to make certain other minor changes.

7.02 Option YZ, replacing option YX now rated

Mfr Dise, is added in Fig. 4 to eliminate
a previously unguarded interval during which
the -outlet appeared idle to a testing director
even though it had previously been seized by
another director. With YZ wiring, lead H1 is
made busy by the operation of relay B before
the first director releases the sequence cireuit,
so another testing director finds the outlet busy
until the appearance sequence circuit has stepped
to an idle level, if one is available.
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7.03 The early operation of relay B, covered

previously, would normally initiate a false
tape feedout in the associated typing reperfora-
tor. To prevent this, relay FO is added (option
YZ), and the tape feed-out start circuit is carried
through make contacts on the relay. This delays
the start of tape feedout until the end of a mes-
sage,

704 Fig. 26 is added to show the 2BD reper-

forator-transmitter and its associated 28A
adapter unit used in new installations and the
2BF reperforator-transmitter and its associated
2Z8B adapter unit used in existing installations
upgraded to 100 speed,

7.05 Resistor R34 is added (option YW) in

parallel with resistor R19 to provide suf-
ficient operating current for the tape feed-out
magnet when a 2B-type typing reperforator is
used. In addition, the code of the control board
BUSY OUT (or INCPT BUSY) lamp has been
changed to provide greater brilliancy.

7.06 The local outlet individual unit, JT0110T,

List 5 provides the new apparatus and
wiring. Space is available on existing mounting
plates to add relay FO and resistor R34 when
modifying a unit in the field.

8. MULTIPLE-ADDRESS CIRCUIT (ONE STAGE)

8.01 The one-stage multiple-address eircuit,

SD-T0619-01 Issue 1TAC (also used as the
first stage of a two-stage circuit), has been re-
vised to ensure that a seized level will indicate
busy before another director can bid for the out-
let and to provide for 100-speed operation.

8.02 Option AT, replacing option AS now rated
Mfr Dise, is added in the level ecircuit,
Fig. 5, to eliminate a previously unguarded in-
terval during which the level appeared idle to a
testing director even though it had been seized
by another director, With AT wiring, lead HR
or HFP is. made busy by the operation of relay B
before the first director releases the sequence
circuit, so another testing director finds the cir-
cuit busy until the level sequence circuit has
stepped to an idle level, if one is available.

8.03 Relay LCS is added (option AW) to the
director, Fig. 9, so that for 100-speed oper-
ation the seized outlets will be in the text condi-

-
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