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l, GENERAL 

l . Ol. This sec t i on gives a description , 
the operating principle s , and 

test procedure fo r the Transmi tte r 
Contro l Arrangsnent - !'.aster Stati on -
"FINAC" c1rou1 t per EA-1261$. 

2 . DESCRIPTION 

2 .Ol This Control circu1 t was des igned 
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 purpos e of this arrangement 
is t o furnish fast, se quential 

transmitter start codes (TSCs) which 
will neith er be copied at any ouUying 
stat ion nor interf ere wit h tranSlllission 
on t he receiving circui t. 

2. 03 Speed of operat i on ma,y-be 60, 7$, 
or 100 WPM. 

2.04 With this l;ype of Cont rol arrange-
ment fo r duplex service, the Mu te r 

stat~on is the only one which transmits 
t.o ouUying stations , while all trans­
nd.ssiona from them are recei nd by the 
Master stati on only. 

2.0$ (A) Transmission from all s tati on s 
must be on a torn tape bas i s. 

(B) Unless tor n tspe pro duces 6th 
pin operati on at an ou U yi ng 

station, no new transmitter starts 
can be effedted. 

(C) Unless torn tape 1• used at 
the Master s ta tion, it might 

r esult in tau t tspe which would 
prevent TSCe from being trans­
mitted. lle sul t s of this condi­
tion are describe d in & later 
para gra ph . 
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SECTION P70. 92J 

2. 06 The basis of functional operation is 
tho carriage return (CR) character 

which is required at the end of each line 
of page . cop7, and is also used in the Em 
of Message coding. 

2.07 (A) Ina8111Uch as TSCs are sen t during 
transmission ot naessages, a 

116&118 of preventing the printing of 
theee code characters is necessary. 

(B) Thia non-printing is prorlded in 
a bli ?ding arrange10ent controlled 

hr the atuntboxea of all out¥ng 
atat1on.- :ma.ch1nea. 

(C) On receipt of ewey CR, anr 
macbinss in the print condition 

vl.ll be blinded during the one char­
acter following. 

(D) This one character after each CR 
vl.ll be eit her a valid TSC or 

an norrvalid BLANK s i gnal. : 

2,06 'l'h1s TSC or BLANK character is gener­
ated hr the coding circuit in assoc­

iation vi th an elewn step selector . 

2. 09 (A) Whenever a CR i s trans mit ted on 
the sending line, the Control 

circuit will automaticall7 follov 
it with either a TSC character or 
a BLANK depending upon the idle or 
bus, cond itio n of the receiving cir ­
cuit. 

(B) When both the sending and re -
cei ving c1rcu1 ts are idle, the 

control circuit will automaticall7 
generate both the CR and TSC char-
acter . · 

2.10 There are four operati .ng conditions 
under which it is necessary- to send 

valid or nonvalid TSCa to obtain trans­
nd.ssiona on the rsceiting circuit without 
in terfering with aey existin g transnd.saion 
or causing any extraneous printing on 
01.itlying s tations• received copy. 

2.ll These four conditl.ons are as follovss 

(A) Master station transmitting -
Outi,ing station tra nsmitting 

(B) Kaster station transmitting -
Outlring sta tions idle 
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(C) Master sta ti on idle - Outi,ing 
sta tio n transmitting. 

(D) Kast er station idle - OuU,1ng 
stations idle . 

2.12 

2. 13 

2.14 

(A) Under conditl. on (2 .ll A) the 
TSC cl.rcuit will automaticall7 

transmit a BLANK character after " after each CR. in the Muter sta -
tion tape. ~ 

(B) Outl.)'inf; station rece1Ting units 
~ bl ind ed on receipt of t he 

CR for the one next foll0111ng char-
acter, theretore there ia no in~r-
ference with an, copr being receiffd. 

(C) The BLANK character being a norrvalid 
TSC will have no effect on aey 

transmitters thus causing no inter-
feNnce with aey eld.sti11& ouU)'ing 
station transmission . 

(D) The BLANK character will be 
transnd tted attar each CR until 

circuit operating conditions are u 
in 2.ll (B), (C), or (D). 

(A) Under condition (2.ll B) the 
TSC coding circuit will nov 

au toma ti call, transmit a nev 
valid TSC after each CR in the 
Kaster s tation ta pe. 

(B) The blinding fea~ure is still 
ef f ective on ouU ,tng sta t i on 

receiving equipment to prevent 
copring these TSCs, and a tape-
available condition will result 
in a transmitter start when that 
station•a•rsc 1• received. 

(C) Tbe 'l'SC1s llill continue to be 
sequentiall, transmitted after 

each CR until circuit operating 
conditions are as i n 2.11 (A), 
(C), or ( D). 

(A) Operation under condition (2.ll C) •. 

requires no valid or nom'alid '-.../ 
TSCs to be transmitted inaa111Uch aa 
transmission on the receivini; cir-
cuit alread, exists . 

(B) The Coding circuit becomes de-
activated until either the 

Master station starta transmission 
or the receiving circuit becomes 
idle . 

J 
(C) Tranam1ssion or valid or non-.al.id 

TSCs then reswaes as in (2.ll A), 
(B), or (D). 
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2 , 15 (A) With both the sending and receiv-
ing circuit s idle as in (2,09 D) 

the Coding and Control eir cui t will 
nov generate a CR and a val.id TSC 
1n order to et feet a tranm.d. tter 
start tor aey s tation with tape-svail ­
able , 

(B) Blinding features remain ettect-
ive. · 

(C) The CR and TSC will oorrt.1.me to 
be gener a tad and transmit tad un­

til condi tiona becone auch as in 
(2,11 A), (B), or (C), 

2, 16 Coding - TSC 
A TSC can be only one of the tollov­
ing characters: l ,B,A,X,Z,J,S,D, 

W ,F or E, each preceded bJ a at . 

2,17 (A) TSCs are assigned and pre -wired 
in accordance with the Table 

or Drawing EA-l26l6Ell and no change 
in the sequence should be attempted 
vi thout referring to the Equip-,t 
Desi gn group , 

(B) The assignment or TSCo •• ehovn 
on the Table as sure• maxiJlum 

efficiency and distribution. 

2 . 18 The number of TSC code• aaeigned 
Um.it outlying sending statio ns to 

eleven, but a lesser mun.her may be em­
ployed by assigning multiple codes to 
some stations. All eleven codes aust. 
be assigned, 

2.19 For economic reasons it is not fea ­
sible to operate less than !<111r send­

ing stations on a cil'C\lit, 

2, 20 No TSC is required for the Master 
station as it is the only trans ­

mitting ota tion on the send circu1 t and 
transmits at will , 

2,21 Cocll.ng - CDC 
Outlying station receiving units are 
connected by a Code Directing Char ­

acter (CDC) inserted i n the Kaster station 
tapes to effe ct normal stuntbox operation, 

2,22 (A) Aey stat i on'• CDC is restricted 
to one two- lette r combination. 

(B) This one CDC llmit&tion pre ­
cludes the use ot broadcast or 

group codes . 
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(C) Aey number 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 preven ts all non-selected 

sta t1ons from printing, and condi t1ona 
all stunt.boxes so that fort.uitous conbin­
l>.tions of CDC characters in text will not 
connect arr.y unse l ected station. 

2,24 Coding - End of Message (Disconnect) 
FIGS H CR is the D1aconnect Code, 
It wil l: 

(A) Disconnect al l s tation.s previously 
connected until a nev CDC 1s 

sent. 

(B) Restore all stunt boxes to ael­
ec t nonprint 1n preparation !or 

receipt or subseque nt CDCs, 

2, 25 Station Equipment 
(A) 'nte FINAC circuit is designed !or 

use with 28 type equipment. 

(B) Master station equip1'lent con-
sists ot l-28ASR for tape per ­

roration, transndssion,and trane­
mission monitoring; and l -2 8RO for 
the recei Ting c1rcu1 t, 

( C) Outlying station equ1pa,ent con-
s is ta of l - 28ASR. Supplemental 

28ROs are optional. 

2,26 (A) Cont rol circuit equipment con -
sist& or l - KSl62Cll-Ll Selector, 

l-KS 15898 Rectifier, 20 wire 
spring rela;ra, l-376B "lacuam tube, 
associated ree1etors and capacitors, 
and a Jones socket . 

(B) All of the above control equip ­
lll8Ilt 1a mounted inside the 28ASR 

cabinet, 

3, T!IEC,i! OF OPERATION 

(A) Operation with no outgol:ng . traffic : 

3,0l (A) In case there is no outgoing 
traf fic from the Muter station 

and the receiving relliY (RD) 1n 
Fig. l l!A-l2 6J.5SD is on 1 ta marking 
contact due to no il1("01dng tartic, 
the trigger tube (RX) v1ll fire 
alter its usocis ted condenser is 
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charged to a suffici ent difference 
o! potential to trigger off thi • 
gaa tube, 

(B) The discharge of this tube ie 
through the No. €-break con­

tact of the {BK) relay and 1 ts 
winding to batter)', ao that it op­
erates and locks up through its 
No. 6 make contact, the (BK) re­
sistance, and over the No. 8 
lead to Fig. 2, and then tbroltgjl 
break contact No, 6 o! the (KZ) 
rel&)' back over the No. 2 lead 
to Fig. 1 and ground through 
break contact No. 10 of the (Z) 
relay . 

(C) The (BK) rel.a.Y operated, die -
charges the timing condenaer 

(RX) or the (RX) trigger tube to 
ground throu gh 1 t.,, No, l make con­
tact, cormects to ground top wind­
ing or the (CX) break contacta No, 6 
or the (MJ) rel&)' and break con­
tacts No. 6 of the CX) relay. 

(D) The (CX) relay operates and 
locks . up through 1 ts bottom 

winding break contact No, 10 o! 
the (FlC ~ relay, and make contacta 
!lo. 6 of the ( CX) relay. As long 
as the (CX) relay is operated, there 
is no possib111 ty or the (MJ) re­
lay being operated, since t he ground 
that would be used for that pur­
pos e has been disconnected by ,:ieane 
of the No, 6 break contact on the 
{CX) relay , 

{E) The operation of the (CX) relay 
also coN>Octs ground through 1 ts 

No, 1 make contacts, the No. 3 
break contacts of the (EC) relay 
to the windi ng of the (KB) rela;y 
which operate s , This action shorts 
out 1-4 of the rece i ving re lay over 
leads L-1 and L-4 by make contacts 
No. 11 of tlus relay so that the 
..,nitoring printer does not copy 
the TSC, 

(F) Distri butor contacts Sl to s, 
inclusive sbown on Fig. J are 

connected through break con tacts 
on the {DC) relay in Fig. 1, the 
break contacts of the (Z) relay, 
the break contacts of the (B) ralay, 
the break contacts of the (KR) 
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rela;,, and then to Fig. 3 over 
leada BJ. to R!, 1nclus1Te to the 
transmitt.er contacts. 

(G) The (DS) relay in Fig , l baa 
now lost the grow><! on its 

winding by mean• of the No, 8 break 
contact on the (CX) rela;, ao that 
it re l eases. With the rel eaee of 
the (DS) relay, a short 1• pre ­
sented to the (BB) and (!IC) leada 
through break contacts No. 2 of the 
(DS) relay, make contacts 3 of the 
(CX) relay, break contacta 3 of 
the (EX) relay . These two leads 
(BB) and (DC) go to Fig. 3, and 
the short across the se two leads 
energizes the dis tribu tor clutch 
magnet. 

(H) The operation of thl .s distri-
butor magnet permi w the tel• ­

typewri ter oendi ng oquipCIIOllt to 
transmit the carriage return tele­
typewriter character to the lin e 
since the send ing contacta Sl to 
S5 in clusive are now connected 
through the make contacts of the 
(KR) rel a;,, which was operated 
through No. 3 br eak contacts ot 
the (El::) relay and the No, l make 
contacts of the (CX) rel&)'.to 
the air through the break contacts 
of the (KZ) rels;y with the except­
ion of the S-4 contact which goes 
to ground. 

{I) This p;round is r ed back over 
the (KB) l ea d to the sending 

relay (SD) so that only the No. 4 
unit is oarking . This coMection 
permits the distributor to send 
a carriage return teletypewriter 
character to the line. 

(J) During the tran smis sion of thl,; 
telet.n,ewriter character, the 

distributor auxi liat"'J contact cl oses 
and connects ground over the (DX) 
lead from Fig. J to Fig. l and ,then 
throu{lh make contact No. 9 of the 
(CX) relay, break contact No, 10 of 
the (DS) rela y and over the No. 16 
lead to Fi g. 2 throu gh break contact 
No. 12 of the (KZ) relay to th o wioo­
ing of tbe (KO) relay causing 1 t to 
operate. 
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(IC) As soon as the carriage return 
character : baa bee.n tranlllld. tted 

to the line, the awdllary contact 
opens up and perml.te the operation 
of the (KZ) relq 1D aeries vith the 
(KO) relq so that leads Sl to SS' 
are comectod to the (SE) hlector 
with the excaption ot the Sl lead 
vh1 ch baa a pe,_....,t ground on it. 

(L) The code transmitted to tho line 
is thAtre!ore dependent upon the 

strappings on tho (SE)" •elector and 
also upon what stop thia selector 
uy be at that particular time. O.U-­
the transnd.ssion ot this character 
the auxiliar,y contact which is cloaed 
during this tranndaeion conmcto 
ground through the top make contacts 
of the (KZ) relq Oftr lead 17 to 
Pig. l to the winding ot tho (EX) relay 
through break contaota No. 12 ot the 
(EC) relay 80 that the (EX) relay 
operatea. 

(M) As s oon as tbia (EX) relay oper• 
atea, it breaka the diotribut01' ,: 

11&gnet circuit by i ta No. 3 break 
contacts. When this transmitter 
distributor start aignal character 
bu been transmi ttod to the lins, 
the distributor auxiliary contact 
on opening up will pendt th e (EC) 
relay to operate , which loco up 
thrOUgb the varistor (VP) and 
ground through the No. 6 make con­
tact on the (CX) relay. 

(N) It also locla! up over lead 9 
to ground through the No. 12 

make contact or the (KO) relay in 
Fig . 2. It v1ll be noticed that 
tho locking circuito of the (CX), 
(KZ), and (KO) relays are broken 
by the operation ot tbs (EC) re ­
lay . 

(0) The reason s.tor the (VP) varia-
tor is so that a locking ground 

for the (EC) relay COIiing back from 
a number or relays in this 1J711 tem 
will not inadvertently operate the 
(CI) re l ay. 

(P) The locking circuit or the (BK) 
relay is broken by the operation 

of the (n) relay, so that it is re ­
leased. The (CI) released, place• 
ground by means of i to No. 8 break 
contacts on thAt winding of the (DS) 
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relay so that it opaatea and re­
nr,ves ground from tho -t ot the 
d.iatributor. 

(Q) Ao eoon aa the (CI) relay ia 
releaaed, a ground ia placed on 

the operating windi ng of the (SD) 
relay through No. 4 break contacto 
of the (CX) relay and the No. 8 
break contacte of the (MJ) relay . 
Thia is to hold the outgoing cir­
cui t Closed. 

(R) Since 1 t ia deairable to atop 
the •el ector (SE) ever,y tia 

an attempt is made to start a trans ­
mitter distributor, a ground ia 
applied through ll&ke contact No. 10 
ot the (KZ) ralay, the break contact 
ot the (SE) ■elector to the winding 
of the coil, t.hua perm!. tting the 
selector to o~rata and hold 
through the (SE) re s ietance. 

(S) This eolecto r will ata.p upan 
the releaae ot the (KZ) relq . 

Thia means that the •T'Jtem will 
eend a different start code for 
every position of the (SE) selector 
including the No. ll s tap. 

(T) Sending r elay (SD) is kapt on 
marking by a ground through . 

break contact No. 11 of the (SP) 
relay and make contacts No. 12 of 
the (DS) relay until the (DS) relay 
releuas . 

(B) Operation With Both Inccning and 
Outgoing : Traffic. 

3. 02 (A) In caae incoming traffic is 
being handled , the intendt ­

tant ground applied to the Uaing 
circuit of the (RX) tube by the 
(RD) relay will not permit the 
tube to time out, ao that the 
(BK) relay will reu1n in its re­
leased pooition. 

(B) The tra nsmittar contacts are 
connected over the Rl to RS' 

leads 1ncl.uaiva and back to the 
di etri buto r contacto over the Sl 
to s, leads incluai TO through the 
bre ak contacta of relays (DC), 
(Z), (B), and (KR). 
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(C) In order to start sendinc rr0111 
the Muter atetion, it is nec­

••11&17 to place tape 1n the gate 
ot the tranemi tter distributor and 
aleo to operate the manual IV1 tch. 
The operation ot the lllllllUal sv1 tcb 
operate• the (MS) rela:r 1n Fig. l, 
so th& t the tape in the gate will 
hold the sixth i)in closed and op­
erate the (SP) re l a:r through the 
No. 4 make contacts on the (KS) re­
lq. The (SP} rela;r on operating 
locks through its contacts No. 9 
to the 11xth pin contact 1n the 
tranlllll1 tt e r distributor 10 that 
it the manual 1V1 tcb vu opened b:r 
_,.. ot tight ta:,e, the (SP) relay 
would not tall dOIID and release 
the Cil'CUi t. 

·en) The (MJ) rela:r now operate, ■ince 
ground ii COMIICted thrO'!«b No. 6 

break contacts or the (CI) relq, 
No. 6 break contact ot the (MJ) 
reuy and tm No. 10 oial<e contact 
ot the (SP) rela;r to the prillar;r 
winding ot the (MJ) rela:r. Thia 
rala:r operate• and locka up by meane 
of its bottom winding through the 
No. 8 make contact■ of the (SP) rela:r, . 
the No. 6 Mb contecta ot the (MJ) 
relay and the No. 6 braak contact■ 
ot the (CX) rala:r to grcund. 

(E) '!he operation ot the (IIJ) rela:r, 
by meana of it■ break contact 

No. 2, raleases the (ST) rela:r. 
8-ctitier voltage i s now applied to 
the ll!.nding ot the transmitter clutch 
Dl8.gnet. 'lhe circuit tor energizing 
the transmitter clutch 1110gn&t come• 
oftr the lead (TC) through make con­
tact No. 12 of the (SP) ralq, make 
contact No. l of the (KS) rela:r, break 
contact No. 2 or the (Zl) relaf, 
break contact !lo. 2 ot the (Bl) re­
la:r, break contact No. 2 of the (ST) 
relay and back to the rectifier over 
the (BB) lead. 

(P) Traffic ia r,ov han<Ued i .n the 
normal namer until the end of 

the line,_,, a carriage return 
character is translld.tted oftr tllO 
971te11 h'o■ the Muter atation. At 
this time the (CR) relay opera tee 
to it■ No. 4 contact due to i ta 
ueociated reeistance reading cil'CUit 
which ii connected to the S leads be-
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tween the tra.n51!11tter contacts and 
the distributor contacta. 

(G) Thi• relay operated, plac .. 
ground on the (QA) rela:r llhicb 

operates, and b;y means of ite No. 10 
make contact complete• a circuit 
so that the battery is nov applied 
through bre&lc contacts No, 6 through 
the (X) rela:r, through contact No. 6 
of the (BL) rela;r, No. 10 llake con­
tact• ot the (QA) relay to the wind­
ing or the (BL) relay vhi ch operate• 
and locke up by mean• or its bottca 
ll!.nding through the break contact 
No, 8 or the (EC) rela;r 1 the No. 6 
make contact of the (BL/ relq and 
the No. 6 break contact of the (X) 
relay to ground. 

(H) As soon as the awd.liar;y contact 
of the distributor cl oses, ground 

is conm,cted OTel' the (DX) lead 
through the No. 8 make contact to tho 
(QA) relqt the No. 9 IIIOke contact 
of the (BL/ rel&)' No. 12 break 
contact ot the (B) rel.q, the No. 2 
break contact of tl)e (X) relay to 
the winding of the (Bl) relay which 
operate s . 

(I) The operation of the (Bl) relay 
open1 the tranand.ttar 111&8Df)t cir­

cui t b;y -.no ot its !lo. 2 break 
contacts so that the tranantl tter 
aeta up one more teletypewriter 
character and the•J."'""'" to rest. 

(J) The distributor continues to 
send the carriage return tele­

t;ypevri ter character to the line and 
at its completion when t he die­
tributor awd.liar;y contacts open 
up, the (B) relay operates i n aeries 
vith tho (Bl) so that the distributor 
contacts are nov connected through 
the make contacts or tho (Bl) rela;r 
to the air. Since there ie no~ 
connected to these aake contact■ , 
the BLANK teleeypevri ter character 
will be eent to the line. The 
BLANK character is not i ncluded a• 
a 1tat1on start cede ■o no 1tat1on 
will be started. 

(11:) Since tho 28F ■ulticontact 
transmitter distributor bu eet 

up • teletypewriter character that 
bu not been tranelllitted to the 

• 
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11.r,e it is desirable that •the send­
ing equipment take care of tlwl 
character before the trans1111 tter 
mapt is closed, In order to do 
this, rela;ys (DC) and (DX) ore pro­
Tided, and during the trana~s1on 
ot the BLANK teletypewriter char- · 
acter, the auxiliary contact con­
nects its ground through make con­
tacts 11 of the (BL) rel..87, make 
contact 11 of the (B) rela;y, break 
contacts 12 of the (DC) rela;y to 
the v1lld1ng or the (DX) rel,r;r, 

(L) Rel.a)" (DX) operates and ram.ns 
1n that condition during the 

trana1111as1on of the BLANK teletype­
writer oignal, 

(M) At the end of this character , 
it will be noted that the (DC) 

rel..87 operates in serieo w1 th the 
(DX) rela;y connecting tran sml.osion 
leads Sl to S5 directly to trans-
1111ss1on leads Rl to R5 1nclua1ft 
ao that on its next trip around , 
the dia tribu tor senda the char ­
acter that was set up b7 th• mach-
1nerr but never transm1 tted to the 
line, 

(!I) During the tran8"d.ssion of this 
last teletypowri tor character, 

the ground from the auxiliacy con­
tact continues through make contact 
12 ot the (DC) relay, break contact 
12 of the (EC) relay to t he winding 
of the (EX) rel..87 which operates, 
At this ti.., the transmitter nagnet 
is agai n closed by make contact 
9 of this (EX) relq, 

(0) With the (EX) operated, the d1a -
t r1rutor magnet circuit 1a open­

ed up by break contacts No, 3 on 
this relay, so that when it :completes 
this operation it will come to a 
halt, 

(P) At the coDClus1on of the trans-
mission of this character, how­

ever, the (!IC) rel..87 operates in 
series with the (EX) relay so that 
t he locking g rounds of all relays 
vi th the exception of tile (EC) 
and (EX) are opened, 

• 
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{Q) These relays release, and on 
their release, the locking cir­

cuit of the (EC) and (EX) 1a open­
ed so they release and the cireui t 
is normal. The transmitter distri ­
butor nov operates nonaally. . 

(R) The locking path of the (SC) and 
(EX) relay to the (BL) relay 11 

through the (VQ) varistor. Thie 
diode is in the circw. t ao that re­
lay (BL) v1ll net be operated from 
so• other ground such as make con­
tacts No, 12 on the {Zl) rela;y 

(C) Operation With Outioinc TN.tf1c -
Recei-ring Circuit Lile 

3,03 (A) In case outgoine traffic 1• 
being handled, and the re­

ce ivin g c1rcu1.t NMins in the 
marking condition, tbe trigger tube 
(RX) will tim out and tire, thus 
operating the (Bit) relay which 
operates and locks up as mnt1oned 
pre-riously . Under this condition 
vhen the carriage return ia trana­
'"1 tted by tlv> mul.t1ccntact trena­
llitter distributor, the (QA) rela;y 
operates troa the (CR) rela;y which 
is act1 vated b7 the carriage return 
character . 

(B) liow1'8r, this time the (I) relq 
is operated aa soon aa the (BK) 

relay co- upc,since path frora tbe 
prilllary vi.nding of the (I) relay ia 
continuous now through the No. 8 
break contact ot the (ST) relq; 
make contact No, 11 ot the (BK) relq, 
break contact No. 6 of the (BL) re­
lay to ground through No, 6 break 
contact ot the (I) relay, 

(C) Thia (X) relay operates and 
locks up by means ot 1 ta bot toa 

winding through the break coatact 
ll of the (EC) relllJ', breek contact 
No. 10 of the (CX) relllJ' to ground 
through the No. 6 make contacts ot 
the (I) rela;y, 

(D) Under thie set of conditions tbe 
closure of the d1atriru IX>r aux­

iliary contact connects ground 
through the No, 8 make contact ot the 
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(QA) rel~, the llo, 9 make contact 
of t he (X) relay, the No. 12 break 
contact to the (Z) relay, No. 2 
break contact of the (BL) relay 
t o t he winding of th e (Zl) relay 
which operates . 

(E) As soon as the carriage return 
character has been tranel!d.tted, 

the ground from the awd.liary con­
tacts of the distributor is lost 
and the (Z) relay oeerates 1n 
series with t he (Zl.) relay, so 
tha t all of t he leads f'rom the 
distributor side or the transml. tter 
distributor are coMected to 1lle 
(SE) selector with the exception 
of (Sl ) which goes to a permanent 
ground . The start character trans ­
mitted is therefore dependent upon 
this permanent ground and also 
the strappings on the (SE) sel­
ector . 

(F) At the conclusion of the trans-
mission of this start signal, 

the operation is the same as des­
cribad when.a BLANK telet:,pewr i te r 
signal was transmitted to the line 
except that the (DX) lead 1• con­
nec ted to the winding of the (DX) 
relay through make contacts ll of 
the (X) rela;r, make contact• 11 
of the (Z) relay and break con ­
tacts 12 of the (DC) relay. 

(G) The monitor machine does not 
copy the TSC since lead s Ll 

and L4 to the receiving rela;r 
are shorted through make contacts 
6 of the (Z) re lay , and break 
contacts ll of th e DC relay . 

41 TESTS 

4. 01 To make taste on Master station 
equipment, a release of the complete 

service should ba obtained aa normal oper­
ation will be interrupted . 

4.02 Co-ordination 1• required vi th the 
Serving Test Center (STC) for moat 

of the tests. 

4. 03 Bei'ore making tests the STC should 
remove the Master station sending 

and receiving loops and terminate them 
in separate dummy circ uits . 
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4,04 When perforating torn tape 1 t is 
advisable to include seven to ten 

LTRS characters at both the beginning 
and end of the tape. 'l'his provides 
easier latching at the start and 1nsures 
that the complete message will be trans­
mitted before 6th pin operation deactiv­
ateathe tranemitter. 

4.0$ Receiving - 28RO 

A. The 28RO is •on .. lin e" at all 
t1Jnes and requires no s elect i on. 

B, It 1s not equipped w1 th a LINE­
TEST Key. 

c. Orientation l1nl1 ta may be checked 
by having the STC traruu:d t the 

automatic FOX tes t in accordance 
with PJ0 . 002. 

4 . 06 Sending (28ASR) 

A, The transmitter and typing unit 
of the 28ASR are normally •on 

line". 

B. There 1s no provision for sel ­
ective coMection by a CDC or 

transmitter start ·by TSC. 

c. A LINE-T&ST key is provided. 

4.07 Transmitter 
The following ooa:l itions are re­
quired tor tes ts of the transmitter, 

A, LINE-TEST k~ in LINE pos1 tion -
Power ON. 

B. Open recei~ · loop to simulate 
a busy rece1 ving circuit condi ­

tion which will prevent the Control 
circuit from transmitting valid TSCs, 

c. Place a test ta ?• in the trans- ' 
mitter, lock Tape Lid, and op­

erate START...3TOP switch to the RUN 
position (right), 

D. The STC should 11011 receive the 
transml. tted si gnals and make a 

Telegraph Transmission Measure1111nt, 

E. The transmitter should be de­
activated after the tape baa 

fed through and operated the 6th pin , 



F, Ass\1111.ng the Sl'C to he using a 
monitor which prints all func ­

tions , the reeei ved cow should 
read e:r:actl7 ae oent including 
FIGS, LtBS, CR, LF, and BLANK,* 

O, The etation ASR should have 
copied onl7 the text ot the 

- •••ge, but performed all twio ­
tional operations vhile disre­
garding the IILANK vhich ha• no 
usetul purpose. 

*Thi• BLANK character will have 
been transm1 tted by the Cont.rcl 
circuit after each CR in the tape, 

4,08 To teat signals boom the '!'SC Con­
trol circuit, 

A, Have bot.h sending ' and recain.ng 
loops closed ,and idle, 

B, Tape Lid latched d01m, 

C, START-STOP ni tch in RUN posi ­
tion. 

D, No tape 1n tranallitter . 

E, The Cont.rel circuit should DOif 

operate and transm:I. t the '!'SC 
eequence of CRY, CR B, CR A, CR I , 
CR z, CR J, CR S, CR D1 CR W, CR F1 
and CR E, 

F, These 'l'SCe ehould be generated 
at one second intervals, and 

the complete c7cle ehould be re ­
peated as long u both loops are clos ­
ed and idle. 

0, Telegraph Tl'ansm1aeion Measure­
ianta ahoul.d be made by the 

src. 

4,09 To teat keyboard signals 1 

A, Open reeel.n.ng loop, 

B. Tape-Lid position is innaterial, 

C, START-STOP nit.ch in STOP (LOAD, 
lett) position , 

D. 1.-KT- T owi tch in It (Keyboard) 
position , 
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E. Signals mq now be t,yped d1r ­
eetl7 to the sending loop for 

meaoure!rllnt by the STC, and a 
check of home COPT• 

4,10 To test orientation lilllita of tq,ping 
unit per PJ2.002t 

A, Have reeein.ng loop · open, 

B, No tape in transmitter. 

C, START-STOP switch 1n STOP (left) 
position. 

D. Have STC transllli t automatic FOX 
teat on sendin8 loop per PJ2,002, 

E, Make orientation tests . 

4 , ll LINE-TEST key 

A, If it ·. is desired to make test.a 
on the 28ASR locally it can be 

placed in the TEST condition b7 
operating the LINE-TEST key to TEST. 

B. When in the LINE condition , the 
ASR 1a arranged as f ollowa: 

l , The tranomi tter 1a coMeeted 
to the send loop . 

2, Tbe tq,p1ng unit 1a connected 
to ti» sen! loop , 

J. The keyboard is coMected to 
the send loop when the LKT - T 

switch is 1n s1 tber tho K or KT 
poa1t1ons. 

4, Tho '!'SC generotor circuit is 
connected to the send loop , 

(C) When 1n the TEST position , . the ASR 1n 
1 ts ontinty, and the TSC gene rater, 

are removed fron, the oend loop and placed 
1n a local battery circuit, A shor't ts · 
paced -on ffie send loop to keep that c1r­
cu1 t cl'osed, 
4,12 Transm:I. tter Start Code Generator 

C:IJ'eul. t. 
· Tho '!'SC generator circuit ohould 
be checked for proper operation 

under varying sending and recein.ng 
circuit-idle and b1187 conditions aa 
follows, 

• 
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J.. Sendl ng and N«i vine circui ta 
idle. 

l. Automatl.callT generate a CR 
and the 1econd character of 

a TSC in 1aqu,,.,.,., 

2, Paua for one eecood to al­
low t1aa for the outlJing 

atatl.on tranalllitter to ,tart. 
3. Automatically repeat steps 

l and 2, acding a d1!t,ir­
ent second character according 
to the polling 1equence. 

4. Automaticall,r and contin-
uously generate the palling 

sequence v1 th a one aecond 
pause between each CR ( TSC) u 
long u the reoe1Ting circuit 
remaina 1dl.e. · 

, . Stop polling if the reeeivi~ 
circu1 t is made buJ, and 

automatically re•- 1t an idle 
condition again preT&l.11, 

(B) Sending and receirtng cirouite buay, 

l. Hake the receiving circuit buq 
by having the STC tranalll. t tho 

automatic rox. 
2. Make the sending circuit bw,y by 

tran11111ttinga .long tape made up 
ot . short test sentences. 

3. After each CR aent by the station 
traru, mitter fr<>m the \eat tape 

the TSC generator should send a BLANK 
character. 

4. The BLANK character should oontin-
ue to be sent after eac h CR 1n 

the tes t tape as long ae the receiving 
circuit is kept busy. 

S. Re,.,val of the FOX on the receiv -
ing circuit should cause the TSC 

circuit u,w to generate a valid TSC 
character after each CR eent floo• the 
station transmitter. 
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(C) Sending circuit buq.Jleceiving -circu i t idle • ___,, 
l. !lake the s91lding circuit buq 

by tranand tting 1hort tut 
aentencea. 

2. J.tter each CR aent fro■ the 
tr&Mlllitter, the rsc g,anerator 

ehould Nnd a MV fflid TSC char-
acter. 

3. Theae TSC characten ahould 
continue to be 1ent after each 

CR u long •• the receiving circ\11 t 
1• idle. 

4. It ahould be noted that inla-
- u it take• one aecond to 

gemrata a nev TSC character, too 
rapid tranondsaion of CRa in the 
tut tape will no~ reault 1n an 
equal number ~ •• ,. To inaure generation cf a TSC, 

the CR character ahould not 
appear in the tape clo1er than 
every tenth character which ii ~n-
lent to approximtely one 1ec0illd, 

(D) Send circuit idle - Receiving oir-
cuit buq, 

l. Haft the S'IC tranlllli t the auto-
natic FOX en the receiTing cir-

cu1t. 

2. With a "no-t&pe~ condition at 
the !!aster station, no TSCI 

should be generated . 

3. I t the FOX is removed and the 
recei Ting c1rcu1 t remains idle 

for one aecond or more, valid TSCs 
~ / 

will than be generated and trans -
ndtted on a one a second baaia. 

4.13 Line HOLD feature 

A, The line HOLD feature ia pro-
Tided to peml.t tape aervicing 

in case of taut, tangled or torn 
tape during trano1111asion. .._,/ 

• 



B. 1be TSC generator ia pr,,vented 
from aending TSCa while the 

tranalllitter is stopped . 1bis pre ­
vente overlining, and extraneoua 
characters from being printed, dur­
ing text at ouUy-1.ng stations that 
have been selected. 

C, Test or the HOLD feature 1• mede 
w1 th the sending circuit buay 

and the receiving circuit idle u 
tollovs1 

Action 
l. !'.aster atation trans­

ml. ta tape. 
2. During tranll11!1aa1on 

operate the START­
STOP sw1 tch of the 
tranaml.tter to the 
STOP poaition (left) , 

). Remove tape from 
tranami tter • 

4. Re-insert tape in 
tranami t ter. START 
STOP sld. tch in IA TCH 
(center) poe1 tion, 

,. Operate START-STOP 
nitch to RU!I (right) 
poaition, 

Results 
Signal receive d 
at STC. 
Transmisaion halted . 
No "1gnals receiv ­
ed at STC. . 
No signal • re­
cei-.ed at STC • 
No TSCs trans­
mitted. 
No response • 

Tranand.tter re­
starte. Signals 
received at STC. . 

4.14 U trouble 1a suspected 1n the relay 
circuit of the Muter station trana ­

nd. tting and TSC coding arrangement, the 
teata ouUined below should indicate which 
relays, it af1T, are involved. 

4.1, (a) No loop connections are required. 
(b) Lift black ground strap from 

termiDal C88 in the 28ASR cab­
inet. 
(i,) Operate the LINE-TEST key to 

TEST. 
(d) Tum power switch ON. 
(e) Observe that (DS) and (ST) relays 

are operated . 

4.16 Action Reault 
a. Hold arature of (BK), (CX), and 

(RD) relay to (l:R) relay,, oper­
right until (RX) ate. 
tube fires. (D8) reley releas­

es.Distributor 
shaft rotates • 

• 

b. Ground terndnal · 
C87 once only 
Release the 
gl'ound. 

c. Repeat "b"• 

d. Operate STOP­
RUN lever to 
RDN. 

• · Prepare a test 
tape contain ­
ing the aeq­
uence CR-SPACE-­
SPACE-SPACE re­
peated 20 or '.30 
ti-. 
Insert in gate 
and cla,e lid 
to depress 6th 
pin. 

t . Note tranam:l.a­
aion of CR from 
tape. 

g. Ground ternd. ­
nal C87 unt.il 
the (Bl) relay 
operates. 
Release the 
growu:I. 

h. Operate STOP­
RUN tape le ver 
to STOP. 
Kon,entaril:, 
ground termi­
nal C87 again. 

1. Repeat "h", 
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(KO) relay operates• 

(KZ) relay opera tea • 
(Bit) relq releases. 
(SE) agnet pulls 
up . 

(EX) and (EC) re­
laye opera ta and 
releaae.(CI) , (KR), 
(KO), and (KZ) 
relays release. 
(D8) relay opera tee • 
(SE) selector stepa. 

(MS) relay oper-
a tea• 

(SP) and (MJ) n, ­
lays operate. 
'5T) relay releases• 
Tape .feeds through 
transmitter. 

. 
(CR) and (QA) re­
lays operate and 
release. (BL) 
relay operate• • 

Tranam:l.tter stope • 
(B) r•lAY operates . 

( OX) an! (DC) re­
la;ys operate. 

(EI) and (EC) re-
1,-:,s operate and 
n,leue (B), (Bl), 
(DI), (DC) and 
(BL) ralqs re ­
lease. 
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j, Prepare a teat 
tape contain-
ing the seq -
uence CR LF-
fifteen SPAC!!S 
repeated ten 
or twelve 
times. 
Insulate the (SP) and (IIJ) re-
Ml.O contact of 
relay (QA). 

lays operate. 
(ST) relay re-

Insert test lea.a es. Trans-
tape in gate, mi tter starts, 

Ji:. Rold armature (BK) and (X) 
of (RD) relay rela;yo operate. 
to right until 
(RX) tube fires. 

l. Ground terminal. Transmitter otcps. 
C87 until the (Z) relay oper-
(Zl) relay op- atea. (BK) relay 
era tea. releas8s. 
Release the (SE) magnet pulls 
ground, up. 

... Operate STOP- (DX) and (DC) re-
RUN tape l ev- lays operate. 
er to STOP, 
~,omentaril;y 
ground termi-
nal c:67 again • 

n. Repeat ''J!l''• (EX) and (EC) 
rela;ys operate 
and release. 
(z) 1 (Zl), (DX), 
(DCJ, alli (X) 
relays release. 
(SE) selector 
stepo , . 

l,,17 The above tests should be made 
for ea ch f eature or condition 

over at least a ten minute period to 
1naure proper operation. 

4, 18 In the event of fi nding and clear-
i ng an;y trouble s, all teats should 

be repeated, and special attention giTOn 
the faulty feature to prevent a recur ­
rence . 

?• REFERENCES 

EA12616SD 28ASR Teletq,pewri ter - F\ill 
Duplex OutJ.y-ing Station 
Arranged for FINAC 

El2. 762 28ASR Teletypewriter - Full 
Duplex Outlying Sta ti on Ar­
ranged for FINAC-Ofl'l.ce 

Page 12 
12 Page s 

ReaponsibUites, Operat-
ing, and Testing Procedures. 

P70,924 28ASR Tel et:rpewriter -
Ful l ·Duplex Outlyin g Sta- .... .,, tion Arranged for FINAC-
Description Operation, 
and Tests 

P34,101 ~8ASR - Description 
P34,l02 " " 
P34, l OJ " " 
PJ4 .00 4 " " 

Requl.reimnts and 
Procedures 

PJ4, 614 " Require,,,,nts and 
Procedure a 

P34, 6Jl " Requirenen t s and 
Procedures 

P34,6J2 " Requirements and 
Procedures 

PJ4,JOl " Wiring 
P34,304 " Wiring 

• 


