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1., GENERAL

1.00 This section gives & description,

the operating principles, and
test procedure for the Transmitter
Contreol Arr ent = Master Station =
"FINAC" cireult per EA-12615.

2. DESCRIPTION

2.01 This Control circuit was designed
for use at the Master station of

a full duplex circuit to send transmitter

start signals to a number of outlying

stations,

2.02 The purpose of this arrangement

is to furnish fast, sequential
transmitter start codes (TSCs) which
will neither bte copled at any outlying
station nor interfere with transmission
on the receiving circuit.

2.03 Speed of operation may be 60, 75,
or 100 WFM.

2.0 With this type of Contrel arranpge=

ment for duplex serviece, the Master
station is the only one which transmits
to dutlying stations, while all trans-
missions from them are received by the
Master staticn only.

2,05 (A) Transmission froem all stations
mist be on a torn tape basis,

(B) Unless torn tape produces &th

pin operatlon at an outlying
station, ne new transmdtter starts
can be effedted.

(C) Unless torn tape is used at

the Master station, it might
result in taut tape which would
prevent TSCs from being trans-
mitted. Results of this condi=
tion are described in a later
paragraph.
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2.06

which

The basis of functional operation is
the carriage return (CR) character
is required at the end of each line

of page copy, and is also used in the End
of Message coding.

2,07

(A) Inasmuch as TSCs are sent during
transmission of messages, a
means of preventing the printing of
these code characters is necassary.

(B) This non-printing is provided in

a blinding arrangement controlled
by the stuntboxes of all outlying
station machines,

(C) On receipt of every CR, any

machines in the print condition
will be blinded during the one char-
acter following.

" (D) This ona character after each CR

2,00

will be either a walid TSC or
an nonvalid BLANE signal.

This TSC or BLANK character is pener=-
ated by the coding circuit in assoc-

idtion with an eleven step selector.

2,09

2.10
valid

(A) Whenever a CR is transmitted on
the sending line, the Control

c¢ircuit will automatically follow

it with either a TSC character or

a BLANE depending upon the idle or

busy condition of the receiving cir-

cult.

(B) When both the sending and re-

ceiving circuits are idle, the
eontrol circuit will automatically
generate both the CH and TSC char-
acter. '

There are four operating conditions
under which it iz necessary to send
or nonvalid TSCa to obtain trans-

missions on the receiving circuit without

interfering with any existing transmission
sing any extraneous printing on

ng stations' received copy.

or cau
outlyd
2.11
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These four conditions are as follows:

(&) Master station transmitting -
Outlying station transmitting

(B) Master station transmitting -
Outlying stations idle

(C) Master station idle - Outlying
station transmitting.

(D) Master station idle - Cutlying
stations idle.

2.12

2.13

2.1l

(L) Under condition (2.11 A) the

T3C eircuit will automatically
transmit a BLANE character after
after each CR in the Master sta-
tion tape.

(B) Outlying station receiving units
are blinded on receipt of the

CR for the one next following char-

acter, therefore there is no inter-

ference with any copy being recelived.

(C) The BLANK character being a nonwvalid
T3C will have no effect on any
transmitters thus causing no inter-

farence with any existing outlying
station transmission.

(D) The BLANK character will be

transmitted after each CR until
circuit operating conditions are as
in 2.11 (B), (C), or (D).

(4) Under condition (2.11 B) the

TSC eoding eireuit will now
automatically transmit a new
valid T3C after each CR in the
Master station tape.

(B) The blinding feature is still
effective on ontlying station
receiving equipment to prevent
copylng these TSCs, and a tape=
available condition will result
in a transmittar start when that
station's*TSC is received,

(C) The TS5C's will continue to be

sequentially transmitted after
each CH untll ecircuit operating
conditions are as in 2.11 (4},
(c), or (D). '

(&) Operation under condition (2.11 C)
requires no valid or nonvalid

T3Cs to be transmitted inasmuch as

transmisaion on the recelving éire

cuit already exists.

(B) The Coding circuit becomes de-
activated until either the
Master station starts transmission
or the receiving circuit becomes

idle.

(C) Transmission of valid or nonwvalid
TSCs then resumes as in (2.11 A),
(8), or (D).



2.15 (A) With both the sending and receiv-
ing circuits idle as in (2.09 D)
the Coding and Control eireuit will
now generate a CR and a walid TSC
in order to effect a transmitter
start for any station with tape-avail=-
able.

(B) Flinding features remain effect-
ive.

{C) The CR and TSC will contime to

be generated and transmitted un-
til conditions become such as in
(2.11 &), (B), or (C).

2.16 Coding - TSC
A TSC can be only one of the follow-
ing characters: Y,B,A,X,Z,J,5,D,
W,F or E;, each preceded by a CH,

2,17 (4) T5Cs are assigned and pre-wired
in accordaned with the Table
or Drawing EA-12616ED and no change
in the sequence should be attempted
without referring to the Equipment
Design group.

(B) The assignment of TSCs as shown
on the Table assures maximum
efficiency and distribution.

2.18 The mumber of TSC codes assigned

limit outlying sending stations to
eleven, but a lesser number may be em-
ployed by assigning multiple codes to
gome stations., All eleven codes must
be assigned.

2,19 For economic reasons it is not fea-
gible to operate less than four send-

ing stations on a circuilt.

2.20 MNo TSC is required for the Mastaer

station as it is the only trans-
mitting station on the send circuit and
transmits at will,

Outlying station recelving units are
comnected by a Code Directing Char-
acter (CDC) inserted in the Master station
tapes to effect normal stuntbox operation.

2,22 (A) Any station's CDC is restricted
to one two-letter combination.

(B) This one CDC limitation pre-
gludes the use of broadcast or

group codes,
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(C) Any nmumber of additional, out=

lying, receiving only stations
may be employed. ‘

2.23 Coding - End of Address (Lock=Out)
LINEFEED (LF) is the End of Address
code. It prevents all non-selected

stations from printing, and conditions

all stuntboxes so that fortuitous combin=

ations of CDC characters in text will not
connect any unselectad station.

2.2 Coding - End of Messape (Disconnect)
FIGS HCR is the [Msconnect Code.
It will:

(A) Disconnect all stations previously
connected until a new CDC is
sent.

(B) Restore all stuntboxes to sel-
ect nonprint in preparation for
receipt of subsequent CDCs.

2,25 Station Equipment
(A) The FINAC eireuit is designed for
use with 28 type equipment.

(B) Master station equipment con-

sists of 1-28A3R for tape per-
foration, transmission, and trana-
mission monitoring; and 1-28RO for
the receiving circuit.

(C) Outlying station equipment con-
sists of 1-2845R. Supplemental
28R0s are optional,

2.26 (A) Control circuit equipment cone-
sists of 1-KS16201-L1 Selector,
1-ES5 15898 Rectifier, 20 wire
spring relays, 1-376B vacwum tube,
assoclated resistors and capacitors,
and a Jones socket.

(B) A11 of the above control equip-
ment is mounted inside the 20ASR
cabinet.

3. THEC.Y OF OPERATION

(A) Operation with no outgoing traffic

3.00 (A) In case there is no ocutgoing
traffic from the Master station
and the receiving relay (RD) in
Fig. 1 EA-12£15SD is on its marking
contact due to no incoming taffic,
the trigger tube (RX) will fire
after its associated condenser is
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charged to a sufficient difference
of potential to trigger off this
gas tube,

(B) The discharge of this tube is

through the No. £ break con-
tact of the (BE) relay and its
winding to battery, so that i1t op=-
erates and locks up through its
No. & make contact, the (BK) re-
sistance, and over the No. 8
lead to Fig. 2, and then throu
break contact No. B of the (EZ
relay back over the No. 2 lead
to Fig. 1 and ground through
break contact No. 10 of the (Z)
relay.

(C) The (BK) relay operated, dis-
charges the timing condenser

(RX) of the (RX) trigger tube to

* ground through its No. 1 make con-
tact, comnects to ground top wind=-
ing of the (CX) break contacts No. 6
of tha (MJ) relay and break con-
tacts No. 6 of the CX) relay.

(D) The (CX) relay operates and

locks.up through its bottom
winding, break contact No. 10 of
the {ECS relay, and make contacts
No. 6 of the (CX) relay. As long
as the (CX) relay is operated, there
is no possibility of the (MJ) re-
lay being operated, since the ground
that would be used for that pur-
pose has been disconnected by means
of the No. & break contact on the
(CX) relay.

(E) The operation of the (CX) relay

also conmecta ground through its
No. 1 make contacts; the No. 3
break contacts of the (EC) relay
to the winding of the (EB) relay
which operates, This action shorts
out 1-l; of the receiving relay over
leads L=1 and L=l by make contacts
No. 11 of this relay so that the
monitoring printer does not copy
the TEC.

(F) Distributor contacts S1 to 35
inclusive shown on Fig. 3 are

connectad through break contacts

on the (DC) relay in Fig. 1, the

break contacts of the (IZ) relay,

the break contacts of the (B) relay,

the break contacts of the (KR)
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relay, and then to Fig. 3 over
leads Rl to RS ineclusiwve to the
transmitter contacts.

(G) The (DS) relay in Fig. 1 has
now lost the ground on its
winding by means of the No. § break
contact on the (CX) relay so that
it releases, With the release of

the (D3) relay, a short is pre-
sented to the (BE) and (DC) leads
through break contacts No. 2 of the
(I5) relay, make contacts 3 of the
(CX) relay, break contacts 3 of

the (EX) relay. These two leads
(EB) and (DC) go to Fig. 3, and
the short across these two leads
energlzes the distributor clutch

magnet.

(H) The operation of this distri-
butér magnet permits the tele=
typewriter sending equipment to
transmit the carriage return tele-
typewriter character to the line
since the sending contacts S1 to
55 inclusive are now connected
through the make contacts of the
(KR) relay, which was operated
through Neo. 3 break contacts of
the (EC) relay and the No. 1 make
contacts of the (CX) relay.to
the air through the break contacts
of the (KZ) relay with the except-
ion of the S=l; contact which goes
to ground.

(I) This pround is fed back over

the (KB) lead to the sending
relay (SD) so that only the No. L
unit is marking. This connection
permits the distributer teo send
a carrlage return teletypewriter
character to the line,

(J) During the transmission of this
teletypewriter character, the
distribtutor awdiliary contact closes
and comnects ground over the (DX)
lead from Fig. 3 to Fipg. 1 and then
through make comtact Neo, 2 of the
(CX) relay, break contact No. 10 of
the (DS) relay and over the Ne. 16
lead to Fig. 2 through break contact

No. 12 of the (KZ) relay to the wind-

ing of the (K0) relsy causing it to
operatae.
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(K) As soon as the carriage return
character has been transmitted
to the line, the awdliary contact
opens up and permits the operation
of the (KZ) relay in series with the
(KO) relsy so that leads S1 to 55
are comected to the (SE) pelector
with the exception of the S1 lead
which has a permanent ground on it.

(L) The code transmitted to the line

is therefore dependent upon the
strappings on the (3E) selector and
also upon what step this selsctor
may be at that particular time, Dur-
the transmission of this character
the auxiliary contact which is closed
during this transmission connects
ground through the top make contacts
of the (KZ) relay over lead 17 to
Fig. 1 to the winding of the (EX) relay

break contacts No, 12 of the

(EC) relay so that the (EX) relay
operates. ;

(M) As soon as this (EX) relay oper=

ates, it breaks the distributer:
magnet cireuit by its No, 3 break
contacts, When this transmitter
distributor start signal character
has been transmitted to the line,
the distributor auxiliary contact
on operdng up will permit the (EC)
relay to operate, which locks up
through the varistor (VP) and '
ground through the No. & make con-
tact on the ?&I} relay.

(W) It also locks up over lead 9

to ground through the No. 12
make contact of the (KO) relay in
Fig. 2. It will be noticed that
the locking circuits of the (CX),
(KZ), and %ED]I relays are broken
by the operation of the (EC) re=

(0) The reason-for the (VP) varise

tor is so that a locldng ground
for the (EC) relay coming back from
a number of relays in this system
will not inadvertently operate the
(CX) relay.

(F) The locking cireuit of the (EK)
relay is broken by the operation
of the (KEZ) relay, so that it is re=-
leased. The (CX) released, places
ground by means of its No, 8 break
contacts on the winding of the (DS)
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relay so that it opepates and re-
moves ground from the magnet of the
distributor.

(4) As scon as the (CX) relsy is

released, a ground is placed on
the operating winding of the (SD)
relay through No. | break contacts
of the (CX) relay and the No. 8§
break contacts of the (MJ) relay,
This isto hold the outgoing cir-
culit elosed.

(R) Since it is desirable to step
the selector (3E) every time

an attempt is made to start a trans-

mitter distributer, a ground is

applied through make contact No. 10

of the {Ezg relay, the break contact

of the (SE) selector to the winding

of the coil, thus permitting the

selector to operate and hold

through the (SE) resistance.

(8) This selector will sbq; upon
the release of the (EZ) relay.
This means that the system will
send a different start code for
every position of the (SE) selector
including the No. 11 step.

(T) Sending relay (SD) is kept om

marking by a ground t .
break contact No. 11 of the (3P)
relay and make contacts Neo., 12 of
the (DS) relay until the (DS) relay
releases.

(B) Operation With Both Incoming and

Outgolng . Traffic.

3.02 (A) In case incoming traffic is

being handled, the intermit-
tent ground applied te the timing
elreuit of the (RX) tube by the
(RD) relay will not permit the
tube to time out, so that the
(BE) relay will remain in its re-
leased position.

(B) The transmitter contacts are

connected over the R1 to RS
leads inclusive and back to the
distributor contacts over the S1
to 55 leads inclusive through the
break contacts of relays (DC),
(z), (B), and (KR).
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(C) In order to start sending from
the Master station, it is nec-
essary to place tape in the gate
of the transmitter distributor and
also to cperate the mamal switch,
The operation of the manual switeh
operates the (M3) relay in Fig. 1,
so that the tape in the gate will
hold the sixth pin closed and op-
erate the (SP) relay through the
No. L make contacts on the (M3) re-
lay. The (SP) relay on operating
. locks through its contacts Neo. 9
to the sixth pin contact in the
transmitter distributor so that
if the manual switch was opened by
means of tight tape, the (5P) relay
would not fall down and release
the circuit.

(D) The (MJ) relay now operates since
ground is connected through No. &
break contacts of the (CX) relay,
No. 6 break contact of the (MJ)
relay and the No. 10 make contact
of the (SP) relay to the primary
winding of the (MJ) relay. This
relay operates and locks up by means
of its bottom winding thr the
No. B make contacts of tl:l?gf'] relay,
the No. 6 make contacts of the (MJ)
relay and the No. & break contacts

of the (CX) relay to ground,

(E) The operation of the (MJ) relay,
by means of its break contact
No. 2, releases the (ST) relay.
Rectifier voltage is now applied to
the winding of the transmitter clutch
magnet. The circuit for energizing
the transmitter clutch magnet comes
over the lead (TC) through make con-
tact No, 12 of the (SP) relay, make
contact No. 1 of the (MS) relay, break
contact No. 2 of the (Z1) relay,
break contact No. 2 of the (Bl) re-
lay, break contact No, 2 of the (ST
relay and back to the rectifier over
the (BB) lead.

(F) Traffic is now handled in the
normal marmner until the end of
the 1line, when a carriage return
character ia transmitted over the
system from the Master station. At
this time the (CR) relay operates
to 1ts No. | contact due to ita
associated resistance reading circuit
which is comnected to the 5 leads be=
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tween the transmitter contacts and
the distributor contacts.

(G) This relay operated, places
ground on the (QA) relay which
operates, and by means of its No. 10
make contact completes a circuit
so that the battery is now applied
through break contacts No. & through
the (X) relay, through contact No. &
of the (BL) relay, No. 10 make con=-
tacts of the (QA) relay to the wind-
ing of the (BL) relay which operates
and locks up by means of its bottom
winding through the break contact
No. 8 of the ?EG:.I relasy, the No. 6
make contact of the (EL) relay and
the No. & break contact of the (X)

relay to ground.

(H) As soon as the awdliary contact
of the distributor closes, ground
is connected over the (DX) lead
through the No. 8 make contact to the
(QA) relsy, the No, 9 make contact
of the (BL) relay, No. 12 break
contact of the {35 r s tha No, 2
break contact of the (X) relay to
the winding of the (Bl) relay which
ﬂpllrl‘t.nﬂ.

(I) The operation of the (Bl) relay
opens the transmitter magnet ecir-
cuit by emeans of its No. 2 break
contacta so that the transmitter
sets up one more teletypewriter
character and 't.l'larhpmmu to rest.

(J) The distributor continues to
send the carriage return tele-
typewriter character to the line and
at its completion when the dis-
tributor auxiliary contacts open
up, the (B) relay operates in series
with the (Bl) so that the distributor
contacts are now connected through
the make contacts of the (El) relay
to the air, Since there is nothing
connected to these make contacts,
the BELANK teletypewriter character
will be sent to the line, The :
ELANK character is not included as
a station start code so no station
will be started.

(K) Since the 28F multicontact
transmitter distributor has set

up a teletypewritar character that

has not been transmitted to the






