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D. DESCRIPTION OF CIRCUIT CHANGES
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Del ' Reissued to show new unntaut prute&tion.natwnrk unit. t'

i pg _Circuit note 108 has been added. | ',if“fﬂd;-.i"'

. De3 Cirouit note 101 has been changed, it rurmarly Tead: 3
B "Provide one 2 amp fuse for each ckt,

. A1l other headinga under "Ghangas", 1o changa. o

PURPGBE OF CIRCUIT

Thia cirﬂuit is used as a regular seleﬂtnr on
anﬂ 88 g regular annnantcr on gther lavelu.

P e Rt B ‘t
ffh -5"3_1\ 4Etation maximum external circuit loop resistance 400 ohms !f
if;?ﬂj 3‘2;ii Etatian minimum 1nau1nt1nn resistance Eﬂ.ﬂuﬂ ahma. : _ﬂhﬂJ :
Y 3. FUNCTIONS . B e X TRlRN ‘. 'i--- e

'{_5.01 *Whauﬂvar the dial tone or the busy tone is required, to jf '

% wa= nwoigtart the common apparatus which davalupu these tones.: f /-
?ﬁ%iﬂ 1;bz- "o’ furnish dial tone'to the ¢alling station, = L
iy /

ﬂB . TeL apply ground to the sleeve 1qnd for halding thu line
RS ;#Iuﬂar -through whieh the call oomess :

it i
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(8405 | To act as & gelector on eertain levels, so as to select tip d {
Hgy ! fsls_ | 1ines or trunds asscciated with these levels. - {

%y |
1, 3.08 To furnish an audibla.buar signal to the calling stnbicn_{f of
i 7 ' all trunks or tie lines in a group are busy, ' |
: '?.D? " To refuse trunk connection and to furnish an audible busy i
38 . 'Blgnal to the calling statiom, if the latter 1s = restricted
i J. " ,. line and attempts to dial ® trunk wired to a restrictec Ay
- b 1 ' 1eval. _ S }
. f B.OE.. To act as a regular connector on certain levels so ae to A
O | " conneet with station lines in those levels. ' .
"8 R Ll 3 Sa AT
oir, i : = ! it |
.09 - To furnish an audible busy aignal to the calling station-, g
¥ o 1 if the called line is busy. 1 G
g 4
H < P Xo! Ta ground the start lead so as ta start the ringing interm ._.J
S AN e uirauit or the ringing manhinaa : 'j_
{ £

3s11  To supply interrupted ringing current to the called station. -
L. S Té furnish ringing induction tone ‘to the calling station ™

R, N . during ringing. g { il
ﬁftf: ‘3413 ! To trip machine ringing when the receiver is removed from /
S e Tk “ithﬂ switchhook at th& called station. A
4 .. " 3,14 | To provide a tallsing patn and to supply talking battery %o
N s thﬂ aalled end the calling station. !
Eite '3.15_'ch plaqa a buﬂy conﬂitian on the sleeve Of the called lin
P e !
? : " Belb ?0 raatura 10 normal when the receiver is replac on
{ sn 15533 i, gwitchhuck at the calling station,.
15 Beln i To disuriminate between station=originsted and tie line
- ' . trunk-originated calls, and in the latter case %o remove
i % ' the battery feed and to cut through the tl” aud ring wh
%\ ! the call ia answered. :
P ol ! g
? , 3,18 ! On connsctions set up from a trunk which is equipp uﬂ'H

LR | R " | night service, to provida maans for tripping the ringi
: RE 1luvar a Epacial leadn :
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74,6 |Tie Line Clrcuits (740A PBX Only). . i Hae
5 ) ; : £ pa e S (VL i p gl e
. | 4,7 *|Statlon Line Circuits. SRR T I é-%L;} ;
g 11 b : ; : L Ty i 3 | b e i i o Pl i
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- | DESCRIPYION OF OPERATION ' e Hh t j '
¥ a . 44t J

\When a line finder hunts for a calling line and then cuts .
a8 ‘| through, reley (A) operates over the oalling station s Vo o) FERCRIE R,
SENE ‘operating relay (B). Relay (B) grounds lead "S" through. | . *f 7
s |the low resistance winding of reley (Z), to hold the line . "'
fr sl {finder, operates relay (D), grounds the start lead "ST!" | ,f.
|prepares a ground circuit for the permanent signal lead and '
prepares. the vertical pulsing circuit, Relay (D) in operat-
!ing closes the permanent signal circuit, and extends the B
|pulsing circuit through the winding of relay (C) to the #7.
5 \vertical magnet, Relay (Z) operates from battery over-thes/ ..
2, ‘wgn Jpad and locks to the (B) relay. Relay (Z) opensithe . .~
'ground circuit extending from the sleeve lead to contaet 1l i % ¢
: .of relay (F) "X" wiring and the ground circult exten@ing'ﬁué
| ==+ .a contact of relay (H), so as to prevent certain operation i
’r of the circuit deseribed in section 8.1. The (Z) relay: +:f _

e,
i _‘h__..-

t

a '||
! lelso connects ground to @ contact of relay (H) so as tn.,;'h-";K
f igive the latter control over the release trunxk lead as | 2
i ' . described in section & and opens ground to contact 11 of | “ﬁ
/
)

2
ki ] \relay (F). The purpose of springs:3 and 4 of relay (Z) is
“ - |described in section 8.2, Relay (2Z) is the discriminating ..
irelay by which the switoch distinguishes between calls ori- |’
ginated from stations end those originated from the trunks ”ﬂ;;
|ar tie lines, | : s, . g ey §:.£fﬁ
;!Bial Tone is transmitted to the calling stﬁtiun;frﬂm thé; ;J: 1
3 (R _lﬂDT“ lead through the grounded winding of relay (A). = 7 .3 .
: 2 ; . - L A
. D48 Belection gl i SN Wl

' ; A S Y

it each'interruption of the dial, relay (4) releases gha i, -\’

~ » -loperates the verticel magnet in series with relay (C),.the =~ =~

. - |1atter operating on the first impulse, The vertical /magnet’ *
'steps the brushes to the desired level., Relays (B) ‘and .({) |

. jare slow in releasing, and hold during dlsling. On the | \ |+

o G ifirst step of the. switch the off-normal springs (V.O0.N:) | 0

; |substitute direct ground for dial tone on the winding of | - [

irelay (A) and trensfers the pulsing elrouit to the locking. . ¥ )

‘springs of the (C) relay. When the impulses from relay (Af .4
g gease, relay (C) relesses and transfers the gulﬁing_c_ugu- "1
: araia-

o . ¥ - ifrom the verticel magnet to,the rotayry magnet, 'in
7| . 7 |with the windipg of relay (E). On the next series of Ins;
VB2 [l ite;rupttnql from the dial ra}nr;&l},lhléqﬂaafand;qperaggg
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1 _ .1 the rotary magnet, relay (2) operating on the first impulsé‘iﬁﬂ\
! 3

Relay (E), like relay (C), is slow in releasing so as to| ;

l hold opereted during dialing. The potary megnet steps'the i

\ shaft and brushes around to the terminals of the called linel, | |

i |’During this time, relay (E) prepares the busy test circuit - |,
\ | and short-circuits the contaots of ' reley (G), through which {;
: . the rotary clrcuit extends., ' This is done so that the opera=.
l f'i tion of relay (G), occurring while the sleeve brush is pass-i. '
‘e

T

el

[
ing over busy contacts, will not open the rotary megnet | - ruﬁ'
i Nty G}rcuit- _ ‘.‘ ; | Y .:
| 5.3 Testing ~ Idle Line ' ' ' " ;&
| E f
¢

ES
: . , ¥
!
{ On the completion of the dial interruptlons of the last | HE
. . | digit, slow release relay (E) remsins operated for a short |-
.+ " : | interval after the brushes make contact with the terminals [ i1}
| of the celled line. During tils time & busy test is made ™
ihy relay (G). If the line is idle, relay (G) remaing nor= ..
| mal, On the release of relay (D), reley (K) energizes L% :
_ * | through its "P" winding in series with the cut-off relay - !
P of the called line. Relay (K) operates sufficliently to j
~m-in . olose its 1T and 2T contacts, whereupon the "S" winding - J
i _“ is energized and the relay fully operates. Relay (K) having
i et ~.gperated, opens the permanent signal circuit, closes the i
i “~._" tip-and ring of the called line through to ralay.iF}}-apens'fl
2 the rotary magnet and (E) relay circults, closes'the ‘cireuit |
.. | of ring back condenser (A), and connects direct ground to - .
| " .- ! the sleeve terminal for the purpose of operating the cut=off
i 4 ' relaey in the called line. This same ground places & bUET s
condition on the sleeve terminal in the multiple hank.; u./ i

- 7§ ¥

(
,r'“'

“;7 5,4 Testing - Busy Line LE
s Ml _ &l
If the called line is busy, & ground from the "S" bank ter=
/ minal operates relay (G) before the release of relay (B)i .
\ | When relay (E) releases, relay (¢) is locked up from grcﬂndr'J
[ ' at relay (B) to battery through the release magnet. Busy
f : | tone is now supplied to the calling statlon over the tip|
/ | | side of the line under control of relay (G}« When & ring-
/ . | ing machine is not used, the busy tone apparatus is startea
| . | by battery through the 1300 ohms winding of relay *(F), and -A
: | one of the 200 ohm windings of relay (J). The busy tone .. NN

A~ | - start relay is of sufficiently high resjstance to prevent . ..}
TR <.~ | operating either relay {V) or (¥). : / . I, 'J f
g | a8 H&nging = O e : ";f : oot '_J' )l ;..
K i | Ringing current is supplied to the called line thfdugh ﬁﬁéﬁq
Phas . | P winding of ralay-{F?. Condenser (A) is provided to.by=". !

| pass tone to’ the calling subscriber after 1t passes through .
: | the tripping winding of relay (¥), and to conduct i% o the ' |
', , |ring lead. - When the called station answers, relay (¥} opj~r
A | ates sufficiently to clode its & contact. Thﬂwlﬁ%ﬁ?;the
1 : i : ‘ . # 3 . ':.': : b e

i : = £ 5 .- & s d Lo . A 1 Y ity "] : L I_.
{ ..r-r,z - '_“':"E -.._.:._..! ..: -..'E"._'."-' = “"—"-3 i 50 e’ Bl : o i




- T —— e e
5 AN e
it el T - ;
il T 5 :
o —— — PR i T — = e it -
¥ - s oy 2 AT : :
. _ i ; M t

T o g
T

P . CD-~66142-01 = ISSUE 152D — PAGE 5 R

T y .
I“u |

T o ffhll}”ﬁﬁérﬁféé nﬂ'ité"*sﬂ'ﬁiﬁﬂiﬁé;ﬁhi?the3saméntime supplys-
) £l | ing ground to thae "R" winding of relay (J). Relay (F), in™

A . operating, disconnects ringing current, short-cirouits Cone= Ty
i ]densar (4) and closes the talking circuit, et SRl 1

' S¢6 - Talking and Release ; oo nE ! f"fﬁ%

i Talking battery is how supplied to the calling st&tibnethﬁu.i;*l_';l
j . Jtha windings of relay (A) and to the called station .thru Eo :

|

|

= JEE |

| the windings of relay (J). The connection is enntrulled'hx e b
i the station, : it {Y¢ ._-_N;;y g
JWhen the receiver at the calling station is roplaced on the . -
| 8witehhook, relay (A) releases and de=-energizes relay (B). j.f;'
o | Relay (B) next releases, releasing reley (D) which closes B
LS i the circuit of the releage magnet., The latter op rates, &
1. i . |closing the release masnet alarm eirouit end caus the - °
B | switch to return to mormal, When the switoh is returned to | .2,
bea) | its normal position, the releasc Locnet eircuit is opened Y
;; | by the off normal springs, e _ S

av*By 'OUTGOING GALL TO TRUNK i RN e
18l Belzure and Dialing i e

1
L '--‘l‘.u .

: When the calling subscriber dials the switch to a trunk : hJ
,QL,, . . level, normal post springs "1L"™ and "2L* c¢lose ana operate , - .°
bk relay (J) in series with the protecting resistance wound on ;-
relay (H). Relay (J) opens the rotary pulsing circuit-and - {
causes relay (G) to operate and lock, The release of relwjy-i-
(C) at the end of vertical pulsing closes a rotary steppi 'w ..
path through front contacts of relays (@) and (J) to grou %
‘on normal post spring "1L" and "2, . The rotary magnet n v
energizes, as usual, and on the first step opens its inter— “-
ru?ter springs to release relay (@). ' The release of relay’ &
(G) de-energizes the rotary magnet, If the first trunk is lr-i
busy, relay (G) reoperates from ground on the sleeve terminal’.
and again ocloases the energizing path for the rotary magnet, -
anner-until an idle | ..M
; | trunk is reached, whereupon relay (G) fails to reoperate and -
P e relay (E), whioh has besn holding in the ususl manner during - .’
. ' rotary stepping, releasss, The release of relay (E) enere - - .
glzes the "pn w{nding ol relay (K) over the sleeve terminal
to battery through a resistance in the trunk circuit, Relay
f ¥ ' (K) now operates and loeks in the usual way and perforns its
i oustonary circuit funetions as deseribed in seetion 5, mIn |
"hil » | addition, relay (K) operates relay (H) with ground supplied
i L PR from normal post springs "1L" and "2Ln, Relay (H) having ..»E;
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A operated, disconnects the ringing ourrent, removes battery i
26 feed relay (J) from aoross the called trunk, diacnnnac;s;‘;'i
| f' : |r91ﬂr (A) from across the-calling ». S0DDEAts the calling!
:  8tation loop directly through to ths and grounds lead -,
it v¢| "S™ to hold the conneotion atter relaye (A) and (B) roleasey
%' “I'A relay in the trunk olrcuit operates over the loop of,'¢he
<oty 'T""‘"'El'l-i--- S . by e : Bl .
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' and ground the sleseve brv:h "S" so &s to hg}ﬂ'rEl&F (2} | (¢t
AEL =4 | operated after (B) releases, Relay (H) iz thus held from .;
| the trunk, end it in turn holds thc line“finder, e
- 2 _,..-"" .

| 842 H@storing to Normal After Trunk Ga}}_;ﬁ’ o " {0

* . . !When the calling subscriber hangs up after a trunk call,..

' certain trunk releys release and remove ground from the
| sleeve brush, Relay (H) next releases end removes ground:
' | from the "S™ lead, and relays (D), (K) and (Z) release, . .

= Boglmmar T g

to normal, ; 5

| When the switeh is dieled to & trunk level in which;all.
| trunks are busy, the brushes ere automatically rotated to .
| the 11th rotary step, In this position a set of springs
iaper&ta and connect busy tone to the tip of the calling

. 1ine, The busy tomne generating circuit then operates as |
| described above, Vhen the calling subscriber hapgs un thea

- switch restores in the usual manner, T

~ 6e4 Restricted Service : :
et " Contacts "1R"™ and "2R"™ of the narmal'paat sbrin;s close -

calling lins' is restricted, its line circuilt is specially, ..

wired so that sround is cconnecisd throuzsh the lins finder

: to restricted service lead "RS", This ground, carrier .

2 through contacts, "1R™ and "2R" of the nornal post springs, .
& causes relay (G) to operate at each terminal Jjust as though

T
-

Itha 11th rotary step and connects busy tone to the station .
| as described in section 6.3,  The 1llth step springs also,

| open the ground supplied to normal post springs "1R" aend
|

i1
&

e EﬂéiAHEHT SICITAL O |

. The permanent si cirouit is grounded by relays :(B) and
| (D) until relay (K) opesrates at the end of pulsing., A°
| timing alarm arrangement, which forms part of the Tone,
Ringing and Alarm Circult, is thus started, -and if dialing
' . 1s not completed within the required interval 8 permanent

8,1 q1scriﬁ1natian

| When a line findor hunts for a trunk which is originating a
8 ., . cally ground is fed forward on Lhe "S" lead to preveat thoj
wsiiwq  +p operation of relay (Z) when relay (B) opcrates, und ‘i
TRl | thus withheld fzom. the SOBRAGES Q5P '

H . o g ok e Tl E ! o
e A g ".,'_ = N ok = et - ¥

.-
3

LAl

] e A :
| ' calling station and In $urn causes & sgoond relay to operage. .

e

|
o la.a All Trunks Busy - - S .0 et
f
!

I T -

s, when the switch is dlaled to a resiricted level, If the ... . :~
i I'-!'
}

' the terminal were busys The switch, thercfore, passes to ' |4

“ZR", so as to prevent further action of tho rotary magnst, :F
3 =

- | slgnal alarm is glven, _ i el
'8, INGQUING CALL FRGM TRUNK : £ _ SR A

S5 s e RS e R

e |
. |
b

The release magna% now energizes and restores ths switch-';iq"’“{
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iy serves to ground the reledse trunk lead following th

E cut=throughs ' Ground is also counnected Irom the back col
taots of relay (Z) to certain make contacts on relays (F
|

end (H)., Thus when the trunk called has been dialed by
the attendant end ringing is tripped, tripping relay EF};
in operating is enabled to-operate cut-through relay (H). .
| The latter opens the battery feed bridges end cuts through %
the talking circuit as usual, and at the same time 1t-feeds ¥
' ground forward to the sleeve brush so as to hold the. line . i

|8

' circuit after relays {A) end (B) release, Relay (H) ‘hwwﬁq.*l
S ever, does not ground the "S" lead under this condit ope | Tk
: ITha purpose of the cut=-through in this case is to supply - = |
the called station with battery from the trunk for trange . ?;-
| mission and supervisory purposes, The entire conmection .|
' is thus held from the trunk, sinmce lead "S" is grounded in 3
| the trunk and serves 0. control relay (D). Relay (D} 1m:
turn controls (F) and (F) controls (H). Vhen the trunk Is ;.
disconneoted ground is disconnected from the "S" lead, re= ''" L
 |/leasing relays (D), (H), end (K). The rélease of relay (D) .’
]ensrgizas the release magnet and the switeh releases.-: .. !
8,2 Ringing Trip on Night Connections e R g £ Pff f]i
3 o | E i Ry f ' ! 4 : .._' it L3
ik SRS | When night' conneetions'are set up from the trunk and through ‘"
iy ' .. | the line finder and selector-comnector to a station, growmd
! '+ is fed forward from the trunk through the line finder to /', .
8. Loy the "RS" lead, then through the contacts of Telays (2) eaad &
! (X) to the winding of relay (H). Thus when the night con=.' - f&

| . | nection is set up and the trunk Night Key .is operated, ring=
? A0 | ing is prevented by ‘immedietely operating-cut-through-relay . ',
: ' ! | - : : i ey *.-)__--". \

: s s _ 4 ; . et hE
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| TEST FABK IIE : Ve 'I' o ) i e : i T r"_",.:'!'ﬁ

i fl-. _|{The test jack allows the test men access to the switeh for ' '
; | the purpose of making rquhiqa‘nr_ﬁthﬁr tosts. R

i g6 : g e : g A
C4j 10 A OPERATION WITH TIELINE - 740A PEX.ONLY Rl
; | . ! : 2 L i 'I I '-I s { i _'. y .: ' .'; '
£ ! ; ! This eircuilt functions with tie lines as well as with trunkﬂ:'-i

B b ( The operation in the two cases'is the same except that the -}
phpgr sy L tie 1 ne is not arranged for night connections, I e 71
| T . | = ki o P |
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