. BAKKER
TELEPHONE SYSTEM

B

Oct. 18, 1938.

2,133,682

Filed March 3, 1937

10 Sheets-Sheet 1

30N | T Hx%wwyf
QILYWOLIY
Y3INID
1701
-9l
g Z-IML LA MNNYL™
.a.
J9NYHIX3
IVANYA
— —]
-5l
£-07
¥01vy3do| iTH) 494
- Y¥31v3day
08iN0D | hml N7 Move Tvia
§90
0. >
A9NVHIX3
TVANYA >

:<_.

JONVHIX3 ollvnolny

L ERSTE

13545
O

138 s]

201

51

ATTORNEY.,

INVENTOR.
WER.BAKKER

) T =

BY



2,133,682

P. BAKKER
TELEPHONE SYSTEM

Oct. 18, 1938.

10 Sheets-Sheet 2

Filed March 3, 1937

TO FIG.3

<

765 €65 2651 . 165
o _ . i d
03] Fre Eradii "
67} 2L S <
F7) 3 G
L} gge w x
ol 1 3 =
v 9774 $19¢7 20UL o
43 Vel
32 ¥SC )
44 ¥
¥ _
6C - =3Iy .
962 Tlru thes zst, || 077 | | | zech iz
.- > - _ - 1HT00z
562 :omN THosz E_.A.E SN‘ ‘w,_mT 1 .._Hoa : moa vET: Mm\!
- * N 05z - e
Tt e U R NCRETE . S5z i77]
o7l ¥ INAHS——p §ZA; :N\.H
6El ELT jGgT—— M 0z
Bel (174 STVvy Gt
87 est .m.m . 87
T + L}
9€) L7
IE 52 ‘ 4
18 il 1
e ¢ Sp2 : =
)
v fm,wN mm\v&
tel Loz 6V 4
rAY; A i , ¥
: €l
vl Teu ¥8d L 77
: 7
T RS S
Oel '/582 e e L
) . amaEYANI] old ¢ =
zgie- 127

ATTORNEY.

FROM SEL.
FRoM  BY
FIG. 9

BANKS & FIG.7

TO DIAL
BACK SEL.



2,133,682

P. BAKKER

TELEPHONE SYSTEM

Oct. 18, 1938.

Filed March 3, 1937

10 Sheets-Sheet 3

9L0H L0  kELOL -

041

34

VIE

(74
Lyl

¥}
g

e
_L 157
08 T

-18¢€

AT
, _ Twm

208 7

Y9878 =

T
55 WL
v}

Iy

Ol¢

€97

1
ot}

2mmL§J ...L_,M.« o
R

9y

19¥

TigeE-
v
b L8

9¢}
Y

v
19t

7

L
I

|
L Vel

.
9zt £l

ANOL ASNE——

9yt
INOL ¥Ivg ONIyg—
$90

Zel

NOILYNNILNOD ~-y¥gg ¥

i3
£ old

1)
ogl

INVENTOR.
AKKRER

PIER B

=

G et
ATTORNEY.

TOFIG.2



P. BAKKER
TELEPHONE SYSTEM

Oct. 18, 1938.

2,133,682

10 Sheets-Sheet 4

Filed March 3, 1937

. ﬁ||||||||urna¢ Y ZN
_- .
ﬁvvﬁ|¢@|“ﬁ ﬁ ﬁ
VAT e o [
* "oy i Te __
¢-td Hﬁ JI_Om.v | Iﬂx
Z- r
7 5
R STA) 5 3oNHox3
—— 4 e — 1
A r—
3 AL
INNHS - . . L =
0cy 0z Ot ooy
LML . C -
LeTy” ¥
i For 9%
|w|
(" v
- iZv LA,
5 197
[ o 77— .
ﬂLaqgvnﬂ sev} o7
i 09
y 70V by
I9NYHOX3 Y
b0
999§ 991 Y91
¥ 'Old

3515} ONINOINI OL

INVENTOR.
PIER BAKKER

TOFIG.3

ATTORNEY.



2,133,682

10 Sheets~Sheet 5

1937

P. BAKKER
TELEPHONE SYSTEM
Filed March 3,

Oct. 18, 1938.

14vis

1) %E:mmﬁz_
h _ , ! 825
\Nom 9¢9 S
_ : 205
= 7
\ M _ 05§ o5 +
LG N 113 -

3NOL Iy »b

ONINYM ¥ e “ e 65 |
IS 55 T : ...A\“ﬁ. .
1 / I €25

“ _ T

LN nil
LINA LINA
ONIWIL INIWIL
Y3.LSYW IVNGIAIGNI

763 €65 651 165

INVENTOR.
PIER BAKKER

% = = g
ATTORNEY.

m .o_m ) 914 0L



Oct. 18, 1938. P. BAKKER 2,133,682

FIG. 6

TELEPHONE SYSTEM

Filed March 3, 1937 10 Sheets-~Sheet 6
TO FIG.7
i I g w2 o ofggd

3
69574

fa£93
il
631 691 t— ,
iy 55
eeoi E_
692
694
1072

10711

O‘H-.Q—

L3672
3,674
¥ ,676
*

665
6

4
)
ik
v 661
662/
-
647 I

o~
P 3
4 <!
=
wn
:fo\
= [¥9)
o
@0
N
Lfg -4 ¢l
<+
™~
w
g
w\
olf-k
E ' L
S P!
S @
w ™~
= ~ [aNl

FROM SEL.BANKS | INVENTOR.
PIER BAKKER

ATTORNEY.




2,133,682

P. BAKKER
TELEPHONE SYSTEM

Oct. 18, 1938.

10 Sheets~Sheet 7

Filed March 3, 1937

TO EXCHANGE ‘B

TOFiG.2

200L

— -
ve | ¢ e Mm
% T%% 9%
2,3 . 1007 VoI
G T
TE -2H o2 GET
ﬁ post—v—gat
.._T«/PP@\ TAAA .No\.ﬂ.mlmlmﬂ
ﬁaj ZEL [
ANOL A7 + -
ASNg II?FMQBNI , a3zidviod
&omm ovL m‘m.mm .'...:on
=L J i<
91 % th. _ lmm _.vJNJﬂ £
B
... *
= )i sy oy—4 esl
- J55L V2L 7S
17 ..xvmn NOILIVANILINOD -€-21
-5 L'©Old

INVENTOR.
PIER BAKKER

: " ATTORNEY.”

TOFIG.6

BY



Oct. 18, 1938.

P. BAKKER

TELEPHONE SYSTEM

Filed March 3, 1937

TOFI6.9

2,133,682

10 Sheets—Sheet 8

-~ —~— ™~
gpld g g = ool SR g s
‘i—fl \ »H»E =
.CD
=T
o -
. S .
» ]
] < o I .
= ?i - -1 & 5
< ol )
=0 o0 @
=0 ®
Y 7
% °°| o g
g
Ix‘\*jﬁ
. o) =z
-— o
N 3 i -
2 4= o )
= o L[S 3
Ig <0
) ; =«
3 il
([_ e N >
(0 0] - - - - = - - & i
- [y =) =y N
o I 3 3 [‘;
L LIJ
o~
1S 3
<« X
-3
2 ] ' ]
gl =1~ ]| e
< o~
JE y =F
i s [N () ’
= « &
@<
i o~ = o~
= - | 5
=] ( :
<o - g ig
- O <O
9 T !9 L
S Fr—rT—pg‘_ - . =
|+ ST 40
O -
‘ 2= =
<O
FROM SELECTOR BANKS - INVENTOR.
: PIER BAKKER

ATTORNEY.




Oct. 18, 1938.

P. BAKKER

TELEPHONE SYSTEM

Filed March 3, 1937

2,133,682

10 Sheets~Sheet 9

1071

TOFIG.2 TO EXCHANGE D
T
. M) oy
s © 2] Q &
> e 3
PN w ~
| - S Y E/R R{
< 3 g s
IS :
& _ .
vy (>} rs)
(] (Te)
- [~2]
.. .' ‘. .. .‘ l. .. @ (o] ﬁ-
TS TR et e
ry & 3 o - iy
i
< -~ [2p]
LN
o
—r 4
L
o
o~ ~
i ?E
LOP—S )
=y b I ey _ _ - - - h _ _
TR -Hd = il
<t
o
T s
o [TX 1] B P
Pt ;(_J §"'{‘ o
[o>) o "l
b3 PN
N
5 §< l I.,,K][:r »t.o
o~
ok S 154 | %
. 3 S|=|=
L) =
= £
L3
Is
N N
o &
<
2 s L
g e - - - N _ N 5 . Z N _
co\. ’“II- (11 g E? «
el el
o "
Sl B S =l S IIN Al S 9 I B &
Aok v 1 ] il - ! vl e I —l - -
. TOFIG. 8 INVENTOR.
PIER BAKKER

%Zcﬁ




2,133,682

BAKKER

TELEPHONE SYSTEM

P.

Oct. 18, 1938.

10 Sheets-Sheet 10

1937

Filed March 3,

"diNd3 ASNG SYNAYL T

ol "ol

SAVI3d  NIYHO

(230 Nm.e Tvot ey

200!

© 2.0}
63889
'$914 04

f I
200} JAVS

L ___

090} V -ome z_%\.g 050!

150l
BE0A .
YNNYL YNAYL YINDYL EL
151 NRED 1syi4
oY WOy WOy
S90 S90
1SV 04 ysHId0d
$90 4
ANOO3S 04

480
Y¥IHL0 0L

9/0H w0k EL
~ o1

£ 9140L

000}

INVENTOR.
PIER BAKKER

' ATTORNEY.

BY



Patented Oct. 18, 1938

UNITED STATES

2,133,682

PATENT OFFICE

2,133,682
TELEPHONE SYSTEM

Pier Bakker, Chicago, Ill., assignor to Associated
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13 Claims,

The 'invention relates ‘in -general to ‘telephone
systems -but more particularly ‘to inter-exchange
calls in 'which an -operator :is ‘required to com-
plete connections between automatic subscribers’

.5 lines -over ‘trunk lines-connecting two automatic
exchanges.

The main object-of the invention -consists in
the provision ‘of improved -circuits whereby an
automatic subscriber in one ‘exchange -in order

10 to call an automatic -subscriber ‘in -another -ex-
change must first -call a control operator over a
trunk extending from the -automatic exchange
to the manual control “exchange, -after which
the ‘control operator dials -back over this same

15 trunk to operate the automatic switches to-com-
plete the desired connection. When ‘such -con-
nection is complete the control-operator may dis-
connect -and free her ‘trunk leaving the connec-
tion between the two automatic -subscribers

20 established over one of the ‘trunk lines connect-
ing the two automatic exchanges. The switching
system herein -disclosed is -an improvement-over
those previously developed, an example of ‘which
is shown in the Saunders application, ‘Serial No.

25 45,845, filed October 21, 1935.

An additional feature -of ‘the invention relates
to the provision of automatic timing -equipment
which affords a means of releasing an ‘inter-
office connection after a predetermined time-in-

30 terval.

Other features relate ‘to ‘the-circuit refinements
in the dial back repeater which-enables this type
of service to be given.

The drawings, Figs. 1 to 10, inclusive, show by

35 means of the usual circuit diagrams, & -sufficient
amount of apparatus to enable the invention to
be described and understood.

PFig. 1 shows a trunking diagram of-a telephone
network -employing the principles of -this inven-

40 tion. The network consists of the automatic

exchange A, a second automatic exchange B, a

manual exchange C which houses the control op-

erator, and a second manual exchange D> which
may be considered as a toll.center and in which,
incidentally, the operators’ positions are not pro-
vided with dials. Automatic exchange A .is con-

nected with each of the .other exchanges by :a

plurality of two way trunks.

5 The two way trunk TWT—I terminates in ex-
change A upon the line circuit LC—I,-and an-in-
ceming first selector; and is accessible from banks
of the outgoing secondary line :switch ‘OGS. In
exchange |C this ‘trunk terminates.in line equip-

55 ment usually found in :a ‘manual -switchboard,

4

[}

(ClL. 179—26)

and in-addition means are provided whereby a
dial may beassociated therewith.

The two way trunk TWT-—2 terminates in
exchange A upon the trunk circuit TC—2 .and
the incoming secondary line switch ICS—2; and
at exchange D upon line equipment.usually found
in a manual switchboard. -

"The two way trunk TWT—3 terminates in ex-
change A upon the trunk circuit TC-—3 .and the
incoming secondary line switch ICS—3; and at 10
exchange B may be considered -as terminating
upon a simplex to loop repeater of -the general
type shown in the Wicks Patent No. 1,682,100,
issued August 28, 1928, but with -a circuit ar-
rangement such that the local seizure -of the 15
repeater causes a splash of generator to -be im-
pressed upon the simplex of the trunk.

Each station in exchange A terminates in -a
line switeh (such as LS—I1), which has access
to trunks .leading to local first selectors. The 20
tenth level in the banks of the local, dial back,
and incoming first selectors are multipled and
trunked to dial back repeaters. These same
trunks are also multipled to the banks-of incom-
ing secondary line switches ICS—2 and ICS—3. 25

Each dial back repeater is connected to an
outgoing -secondary line switch (such as OGS),
which has access to trunks leading to line circuits
(such as LC—1), which are the terminus of two
way trunks (such as TWT—I), connecting ex- 30
change A with exchange C. Each -dial back re-
peater-has in association-a dial back first selector,
which is operable only by the control operator at
exchange C.

The ninth level in the banks of the local, dial 33
back, and incoming first selectors is multipled
and carried to trunk circuits (such as TC—2),
which are the terminus of two way trunks (such
as TWT—2), connecting exchange A with ex-
change D. Each trunk circuit is connected to-an 40
incoming secondary line switch (such-as ICS—2)
which has access to trunks leading to the dial
back repeaters. »

The eighth level in the dial back and incoming
first selectors is multipled and carried to trunk
circuits (such as TC—3), 'which are the terminus
of two way trunks (such as TWT—3) connecting
exchange A with exchange B. Each trunk circuit
is connected to an incoming secondary line switch
(such as ICS—3) which has access to trunks lead- 5
ing to the dial back repeater. Attention is di-
rected to the fact that there are no trunks con-
nected to the eighth level iin the banks-of the
local first selectors.

Trunk circuit TC—3, when seized from ex- 55
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change A, functions as an automatic to auto-
matic impulse repeater. 'The circuit to this re-
peater employs loop pulsing, and the repeater
repeats pulses over the simplex of the trunk to
exchhange B. The supervision from exchange B
is the well known high resistance supervision
used on simplex dialling circuits, and is repeated
as standard reverse bhattery supervision to the
switches of exchange A.

Trunk circuit TC—3 functions as a line circuit
when a subscriber in exchange D dials the digit
representative of exchange A. A splash of ring-
ing current on the simplex of the trunk causes
the circuit to be extended by way of the incom-
ing secondary line switch ICS—3 to an idle dial
back repeater. The dial back repeater then ex-
tends the call by way of the outgoing secondary
line switch OGS to an idie line circuit (such as
LC-—1) and thence to the control operator at
exchange C.

Trunk circuit TC—2, when seized from ex-
change A, functions as an automatic to manual
ring down repeater to signal the operator at
exchange D.

Trunk circuit TC—2 functions as a line circuit
when the operator at exchange D plugs into the
jack associated with trunk TWT—2. A ring on
the trunk causes the circuit to be extended by
way of the incoming secondary line switch ICS—2
to an idle dial back repeater. The dial back re-
peater then extends the call by way of the out-
going secondary line switch OGS to an idle line
circuit (such as LC—1) and thence to the control
operator at exchange C.

The dial back repeater, when seized from either
first selectors or incoming secondary line
switches, functions to extend the call by way of
the outgoing secondary line switch OGS to an
idle trunk to exchange C. The control operator
may extend the call manually, or may complete
the call by dialling back over the same trunk.
The associated dial back first selector is seized by
momentarily placing booster battery on the
simplex of  the trunk.

When a call has been reverted by the control
operator, the operator on receiving answering
supervision may disconnect from the control
trunk or supervise the call as the conditions may
require. In the event that the operator discon-
nects, the dial back repeater will free the two
way trunk thus making it available for other
calls. 'The release of the dial back repeater is
now under control of the calling party, or of the
automatic timing equipment when it is used.

The automatic timing equipment provides a
means of releasing an established call after a
predetermined time interval, and is brought into
operation when the called party answers. The
automatic timing equipment is not effective so
long as the control operator supervises the con-
nection, nor is it effective when the call is orig-
inated at a toll board.

Line circuit LC—I, when seized by an outgoing
secondary line switch, functions as a ring down
repeater to signal the operator at exchange C.

- Line circuit LC—I functions, as the name im-
plies, when the control operator at exchange C
plugs into the jack associated with trunk
TWT—I, and extends the connection to the
associated incoming first selector.

It is evident that calls involving the control
operator at exchange C would fail in the event
of either of two busy conditions. Provision has
been made such that the outgoing secondaries
will cease to hunt, and will give the calling party

2,133,682

the busy tone, should all the trunks to exchange
C be in use. Likewise the incoming secondaries
will cease to hunt, and will give the calling party
the busy tone, should all the dial back repeaters
be in use,

Pig. 2 shows a portion of the circuit of the dial
back repeater DBR. Conductors i1, 12 and 13
represent the three conductor trunk leading to
the individual dial back first selector associated
with this dial back repeater. Conductors (4, 15
and 16 represent the three conductor trunk from
the banks of the first selectors and from the
bank of the incoming secondary line switches
associated with the trunks to exchange B. Con-
ductors 11, 18, 19 and 20 represent the four
conductor trunk from the banks of the incom-
ing secondary line switches associated with the
trunks to exchange D. Conductors 591, 592, 593
and 594 lead to the individual timing unit asso-
ciated with this dial back repeater.

Fig. 3 shows a continuation of the circuit of
the dial back repeater DBR, and the outgoing
secondary line switch OGS associated therewith.
Conductors 460, 461, 462 and 463 represent the
four conductor trunk leading to line circuit
LC—I. Conductors 1073, 1074 and 10716 lead to
the “all trunks busy” equipment.

Fig. 4 shows the line circuit LC—I located in
exchange A, conductors 460, 461, 462 and 463
represent the four conductor trunk from the
banks of the outgoing secondaryline switches,such
as OGS of FMig. 3. Conductors 454, 465 and 466 rep-
resent the three conductor trunk leading to the
individual incoming first selector associated with
this line circuit. Line circuit LC—2 represents
the equipment upon which trunk TWT-—I ter-
minates in exchange C.

Fig. 5 shows the individual timing unit asso-
ciated with the dial back repeater of Fig. 2
and the master timing unit common to ex-
change A.

Fig. 6 shows a portion of the trunk circuit
TC-—3. Conductors 25, 26 and 27 represent the
three conductor trunk from the bank of the first
selectors. Conductors 1071 and 1072 lead to the
“all trunks busy” equipment.

Fig. 7 shows a continuation of trunk circuit
TC—3, and the incoming secondary line switch
ICS—3 associated therewith. Conductors 14, (5
and 16 represent the three conductor trunk lead-
ing to the dial back repeater of Fig. 2. Conduc-
tors 33 and 34 represent the two conductor trunk
to exchange B.

Fig. 8 shows a portion of the trunk circuit
TC—2. Conductors 28, 29 and 30 represent the
three conductor trunk from the banks of the first
selectors. Conductor 1072 leads to the “all trunks
busy” equipment.

Fig. 9 shows a continuation of trunk circuit
TC—2, and the inccming secondary line switch
ICS—2 associated therewith. Conductors 11, (8,
19 and 20 represent the four conductor trunk
leading to the dial back repeater of Fig. 2. Con-
ductors 3f and 32 represent the two conductor
trunk to exchange D. Conductor I0T1 leads to
the “all trunks busy” equipment.

Fig. 10 shows the “all trunks busy’” equipment.
This equipment includes a relay chain (1040,
1050 and 1060), comprising one relay for each
trunk between the outgoing secondary line
switches and the line circuits to exchange C, and
a normally energized relay (1010) whose circuit
is multipled to all dial back repeaters. .

The various relays diagrammatically shown
throughout the drawings are of the general type
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ordinarily employed in:automatic telephone sys-
tems. The secondary line switches are-of the
well known 'single motion pawl and ratchet type
arranged ‘to advance :their wipers upon each -de-
energization of the motor magnet.

It is believed that a most thorough understand-
ing of the invention can be obtained by describing
the various circuit operations of the dial back re-
peater in the following order:—

1. Call from exchange A to exchange C.
1. Seizure of the dial back repeater.
2. Selection of an .idle trunk to exchange-C.
3. Seizure of first idle trunk to exchange C.
4. Control operator answers.
5. All trunks busy.

2. Reverted call from exchange Cto exchange A.
1. Seizure of dial back selector.
2. Repeating impulses to the dial back

selector.
3. Control operator Teceives answering
supervision.
4. Control operator disconnects.
5. Timing equipment releases connection.
3. Call from exchange C to exchange A.
4. Call from exchange A to exchange D.

1. ‘Seizure of 'TC—2 by automatic subscriber.
2. Signalling operator at exchange D.
5. Call from exchange D to exchange A.
1. Seizure of TC—2 by operator at ex-
change D.
2. ICS—2 selects'trunk to'idle DBR.
3. Operator at exchange C answers.
4. All trunks to exchange C husy.
5. All dial back repeaters busy.
6. Call from exchange C to exchange B.
1. Seizure of TC—3 by first selector.
2. Repeating impulses to exchange B.
‘3. Called party answers.
7. Call from exchange B to exchange A.
1. Seizure of TC—3 by automatic subscriber.
2. ICS—3 selects trunk to idle DBR.
3. Release of the connection.
4. All trunks to exchange C busy, or all dial
back repeaters busy.

CaLr FroMm A To C
Seizure of dial back repeater

Assume that a subscriber-in-exchange ‘A -desires
to call exchange C; he will first remove his re~
ceiver, whereupon his line -switch will extend the
connection to an idle local first selector. The
calling subscriber then dials the digit O, with the
result that the first selector will .proceed to select
a trunk leading to an idle 'dial ‘back repeater.
Referring nhow to Fig. 2, it will be assumed that
the trunk so selected is that represented by con-
ductors 14, 15 and 16.

Relay 200 operates; over conductor (4 and 5
and the calling subscriber’s loop; closes relay 210
at 202; closes relay 330 by way of 202, 236 and
conductor 146; and closes relay 350 by way of
204, conductor 149 and 374.

Relay 330 operates; and removes a multiple
ground, by way of 224, 244, 150, 332 and 1013,
from the all trunks busy relay :1010.

Relay 210 operates; supplies holding ground fo
the preceding switches by way of 534, conductor
581, 213, impedance 125 and conductor 16; pre-
pares the operating circuit of relay 360 at 215;
and at 217 closes the circuit from test wiper 383
to the motor magnet 380.

Relay 350 operates; prepares a circuit to signal
the distant operator at 351; and closes the circuit
of relay 340 at 352.

3

‘Relay -340 operates; prepares the circuit to re-
lay -370 at 342; and at 341 connects battery
through a resistance to the:dial lead.

CArL From A 10 C
OGS selects trunk to idle LC—I1

If the wipers of the .outgoing secondary line
switch -are resting on a busy trunk, relay 360 is
shunted by a circuit -extending from ground on
the bank contact occupied by test wiper 383, by
way of 315, 361, conductor (35, 217, conductor
136, 362, conductor 1471, 238, conductor 148, 381
to the motor magnet 380.

Motor magnet 380 operates, and at 381 cuts the
high resistance upper winding of relay 370 in
series with its own circuit.

Motor magnet . 380 restores as a result of the re-
duced current flow; advances the associated
wipers one step, and again shunts relay 310 at 381.
Motor magnet 380 will continue to act in this
fashion until an ungrounded bank contact is
reached by wiper 383. Relay 370 is slow to oper-
ate because of its normally short circuited lower
winding, and will not operate when its circuit is

only momentarily closed in series with the motor

magnet 380.
Carr FroM A 10 C

OGS seizes the first idle trunk

When the rotary switch wipers engage the first
idle trunk, assumed to be that represented by
conductors 460, 461, 462 and 463, the absence of
ground at wiper 383 will render effective a circuit
from ground at 215, 253, conductor 131, relay 360,
362, conductor 1471, 238, conductor (48, 381,
through motor magnet 380. The motor magnet
will not energize -at this time because of the high
resistance of relay 360.

Relay 360 operates; locks itself to battery at
362, thus opening the circuit of motor magnet
388; extends busying -ground forward by way of
215, 253, conductor 31, 361, 375 to wiper 383 and
the contact upon which it is standing, and thence
to relay -420 by way of conductor 462 and 431;
closes the circuit of relay 870 in series with motor
magnet 380 at 364; and impresses ring back tone
on the calling line by way of wiper 386, condenser
39001, 363, conductor 132, 248, 247 and conduc-
tor 14.

Relay 420 operates; extends talking conduc-
tors 460 and 461 to the left side of the repeating
coil R4—I; and connects conductor 463 to the
simplex of the line at 422.

The motor magnet 380 will not energize in
series with the upper winding of relay 378, but
the latter relay will operate and lock itself up
at 3Ti; -remove the short circuit from its lower
winding .at 372; open the circuit of relay 350 at
374; completes the signalling circuit at 373; and
replaces the previous ground on wiper 383 by
that-at 315. Tollowing the operation of relay 3170,
and prior to the restoring of relay 350, a splash
of generator signals exchange C by way of 351,
373, wiper 382, conductor 483, 422, simplex of the
trunk TWT—I, relay 450, 442 and condenser 457.

Relay 450 operates; locks its second winding
at 452; and brings in the line lamp L—I by way
of 451 and 443. -

Relay 350 restores and opens the circuit of
relay 340. Following the restoration of relay 350,
and prior to the falling away of relay 349, it will
be noted that the simplex of the trunk is drained
of ‘any possible condenser charge by being con-
nected to battery at 341.

. Relay 340 restores and extends the simplex
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of the trunk by way of 341, 331, through the lower
windings of relays 320 and 310, and thence
through the upper windings of relays 320 and 310
to battery.
CarL From A To C
Control operator answers

The control operator at exchange C responds
to the lighted line lamp by inserting the plug of
an idle cord circuit into the jack J, whereupon
relay 440 energizes and completes a circuit from
ground at key K—2, through key K—I, 442,
relay 450, simplex of trunk TWT—I, 422, con-
ductor 463, wiper 382, 373, 351, 341, 331 through
the lower windings of relays 320 and 310, thence
through the upper windings of relays 320 and
310 to battery. Relay 320 does not operate on
normal exchange voltage, but relay 310 operates
and closes the circuit of relay 300 at 312,

Relay 300 operates; supplies a multiple ground
to conductor 16 at 30(, thus placing the release
of the connection under control of the operator;
closes a multiple circuit to relay 360 at 303; and
by way of 302 and conductor 141 closes a circuit
to the lower winding of relay 240.

Relay 240 operates; removes the ring back tone
from the calling line at 240, removes the normal
short circuit from the right hand winding of
impedance 125 at 245; reverses battery on the
calling line by way of 243 and 247; closes the cir-
cuit of relay 290 at 242; and at 241 closes the
circuit to the left hand winding of relay 260, but
without effect at this time.

Relay 290 operates and closes an intermittent
circuit to slow to operate relay 295 through the
weighted spring contact 292.

If the calling line is a pay station line, a tone,
superimposed on conductor 16, flows through the
left hand winding of impedance 125 and induces
a tone in the second winding thereof which is
audible to the control operator.

Relay 295 does not operate when first energized
by relay 290, but as the vibration of the weighted
spring 292 decreases in amplitude, the circuit to
relay 295 is closed for longer and longer inter-
vals. Finally relay 295 operates; closes its lock-
ing circuit at 296 and short circuits the right
hand winding of impedance (25 at 291, thus re-
moving the pay station tone from the trunk.

Transmission battery is supplied to the calling
subscriber through the windings of relay 200, and
voice currents pass to the trunk by way of con-
densers 126 and 121.

CarL Froat A 1o C
All trunks busy

With reference to Fig. 10, it will be noted that
the second chain relay (050 has been connected
via conductor 1076 to conductor 462 of the trunk
extending to LC—I{, Fig. 4. Other chain relays
are connected in a similar manner, it follows
then that a circuit will be completed for relay
1030 each time all trunks in the group become
busy.

Relay 1030 operates; and by way of 1033 and
conductor 1074 removes ground from the last
bank contact accessible to wiper 383. Other
springs on relay 1030 likewise remove ground
from similar last bank contacts in the remaining
outgoing secondary switches.

We will now assume that all the trunks accessi-
ble to OGS are busy when the dial back repeater
DBR is seized from the local first selector. In
this event wiper 383 will engage grounded con-
tacts, and the switch will continue to search,
until wiper 383 engages the contact to which con-
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ductor (074 is connected, whereupon relay 360
energizes.

Relay 360 operates; closes relay 370 in series
with motor magnet 380 at 364; transfers its own
circuit at 362; and extends busy tone to the call-
ing subscriber by way of the last contact in the
bank and wiper 385, 363, conductor 132, 249, 247
and conductor 4.

Relay 370 operates; closes its locking circuit at
371; and opens the circuit to relay 350 at 374.

Relay 350 restores; and opens relay 340 at 352.

Relay 340 restores; but without effect.

When the calling party restores his receiver,
the release of the connection will take place as
previously described.

REVERTED CALL C TO A
Seizure of a dial back selector

The control operator may extend the call
through exchange C, in which case no further
operation occurs in the circuits under discussion
until the calling subscriber disconnects.

We will now assume that the calling subscriber
desires a number which necessitates that the con-
trol operator revert the call back over trunk
TWT—I. The operator momentarily depresses
key K—2, thereby inserting the booster battery
BB in the simplex circuit of the trunk.

Relay 320 operates because of the increased cur-
rent flow and closes a circuit by way of 312, 322,
conductor 144, 232, through the upper winding of
relay 220.

Relay 220 operates; prepares a holding circuit
for itself through the upper winding of relay 239
at 221; prepares its own releasing circuit at 222;
and effects the seizure of the dial back selector by
completing a circuit from conductor I, 227,
resistance 122 (now shunted by 285), right hand
winding of relay 260 (now shunted by 255 and re-
sistance 121), conductor 130, 311, conductor 131,
225 and conductor 2.

‘When booster battery is removed from the sim-
plex of the trunk, relay 320 will restore and at 322
will remove the short circuit from the upper
winding of relay 230, thus allowing the latter re-
lay to operate in series with relay 220.

Relay 230 operates; opens the operating cir-
cuit of relay 360 at 238, and of the upper winding
of relay 220 at 232; opens the circuit of relay 330
at 236; prepares a holding circuit to relay 250 at
234; prepares a holding circuit for itself and a
releasing circuit for relay 220 at 232; and ex-
tends holding ground to the timer equipment by
way of 231 and conductor 592.

Relay 330 restores; removes the lower windings
of relays 310 and 320 from the simplex of the
trunk and extends that circuit through the uppe:
windings of relays 320 and 310 to battery. Relay
320 will not operate on normal exchange battery.
The simplex of the trunk is now in readiness for
the operator to dial back over the same.

REVERTED CArrL C To A
Repeating pulses to the dial back selector

The control operator at exchange C now de-
presses key K—I and dials the number of the
called station, the impulse springs interrupting
the simplex of the trunk in accordance therewith.

Relay 310 follows the impulses as received; and
at each deenergization opens the circuit of slow
to release relay 300; closes a circuit by way of
312, 304, conductor 142, 254, through relay 210
in parallel with the lower winding of relay 280;
and opens the loop to the dial back selector at 311.

Relay 270 operates at the beginning of each
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series of impulses and:remains energized through-
out the series; short circuits. the upper winding
of relay 320, by way of 213 and conductors: 139

and 140, to prevent the possibility of its operating:
during impulsing; and at 27l closes a circuit to.

the upper winding of relay 280.

Relay 2890 operates; shunts the right hand wind-
ing of relay 260 and resistance 121 at 285 to im-
prove dialling; and opens the transmission. cir-

cuit at 281 and 283: to prevent dial clicks fronx

being heard by the calling subscriber.

Relays 210 and 280 deenergize after each series
of impulses and restore the previously discussed
circuit to the dial back selector. The non induc-

tive resistance 122 prevents completely opening:
the loop circuit to the dial back selector during.

the transfer from the direct loop to the loop in
series with the right hand winding of relay 260:

The non inductive resistance 121 reduces the im=-

pedance of the loop to the dial back selector.
REvERTED CATL C TO A
Operator receives answering Superyision
We will now assume that the control operator

9 has dialled the number of the called subscriber

and, when he answers, the connector in use will
reverse battery in conductors I! and (2. The

resulting reversal of current flow through the:

right hand winding of relay 260 will cause the
two. windings of that relay to oppose each other
and: bring about the operation of the relay.

Relay 260 operates; closes the upper windings

of relays 248 and 250 at 262; closes the circuit of

_relay 330 by way of 202, 236, 264, and conductor

146; and short circuits the resistance (22 at 261.
Relay 250 operates; opens the operating cir-
cuit to relay 360 at 253; removes the resistance

121 at 255 to improve transmission; opens the
circuit of relays 270 and 280 at 254; connects the

right hand winding of relay 250 directly across
conductors ff and 12 at 255 to prevent an inter-
ruption of the loop to the dial back selector when
relay 310 restores; prepares a holding circuit for
its lower winding at 252; and closes timer relay

- 500 by way of 25{ and conductor 593.

Relay 2339.operates and at 33 [ inserts both wind-
ings of relays 310 and relay 329 in the simplex of

the trunk. The resulting reduction in current
flow causes relay 450 at exchange C to. restore. -
*and bring in disconnect lamp L—2.by way of 451

and 445.

The control operator may supervise the call. by
retaining the connections to the trunk. The
operator can be recalled by either the calling or
called parties since relay 330 is under control of
both relay 200 and relay 260. The calling party
cannot release at this time because ground is
maintained on conductor (6 by way of {25, con-

. ductor {38 and 301.

Revertep Carn C To A
Control operator disconnects
Upon receiving answering supervision the con-

trol operator may disconnect by withdrawing the:

plug from jack J, thereby opening the simplex
of the trunk.

Relay 23i0 restores; opens the circuit of relay
308 at 3{2; and closes the locking circuit to relay
280 by way of 312, conductor 143, 234, and 252,

Relay 380 restores; removes ground at 301 from
conductor 16, thereby placing the release of the
connection under control c¢f the timing  equip-
ment; opens the circuit of relay 240 at 302; and

» opens the circuit of relay 360 at 303.

5

Relay: 360 restores and: shunts. out the upper
winding;: of relay 310:at: 364.. The motor magnet
380 operates and opens-the circuit to relay 370 at
381.

Relay 370 restores and opens: the circuit to
motor magnet- 380 at 3Tl. The motor magnet
380 restores. and advances the associated wipers
one step: .

Relays 350 and 340 operate at this time but
without effect.

Voice currents complete the: circuit for trans-
mission from the calling and called lines by way
of-cendensers 123 and: 124

ReverTED CArL C TO AL
Timing equipment releases connection

With reference to Fig. 5, it may be said that
the individual timing unit ITU is in association
with-the dial back repeater of Fig. 2, and that the
master timing- unit MTU is common' to ex-
change-A.

The timing equipment is placed in operation
when the called party answers on a connection
established: over the dial back switch train. ITU
searches-for and finds the present location of the
wipers of MTU, thereby establishing the start of
a predetermined time interval during which the
connection will be maintained. A warning tone

. will' be placed on the transmission circuit one

half minute before the expiration of the time in-
terval, thus  giving the subscriber an indication
that the connection is about to be released. The
connection will'be released: at the end of the time
interval even though the calling subscriber is still
on the line. A detailed circuit explanation-of the
timer equipment will now be given.

Relay 239 operates when the control operator
prepares-the circuit of Fig. 2 for dial back opera-
tion, and at 231 places holding ground on con-
ductor 592,

Relay 250 operates when the called party an-
swers-on a dial back connection, and at 251 closes
a circuit by way of conductor 593 to relay 500:

Relay 500 cperates; prepares the stopping cir-
cuit at 501; and closes a circuit to motor magnet
540 by'way of 592, 512; and 526.

Motor magnet 540 operates- and at 541 closes

the circuit of relay 510.

Relay 510 energizes; and at 512 opens the: cir-
cuit of motor magnet 540. )

Motor magnet 540 restores; advances the asso-
ciated wipers one step; and: at-541: opens the cir-
cuit of relay 510.

Relay 510 restores; and at 502 again closes
the circuit of motor magnet 540.

Motor magnet 540 operates; and again at 541
closes. the circuit of relay 5i0. This cycle of op-
eration continues until wiper 543 finds a grounded
bank contact, thereby aligning ITU with the posi-
tion occupied by MTU at the moment. When
alignment results; a circuit is closed by way of
wiper 553, wiper 543, 52f, through the upper
windings of relays 520 and 510 to battery at 501.

-Because of this circuit relay 50 will not restore

and again complete the circuit of motor magnet
540.

Relay 520 operates; locks its lower winding at
522 to conductor 592; opens its own operating
circuit at 521; opens at 526 the-incomplete circuit
to motor magnet 540; at 524 prepares the circuit
of relay 530; and closes the circuit of 560-by
way of 528 and 536.

Relay 560 operates; starts the interrupter I at
564 prepares the warning tone circuit at 561
and connects motor magnet 550 to the interrupter
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circuit by way of 562 and 572. For the purpose of
explanation it may be assumed that the inter-
rupter I delivers ground pulses at one half minute
intervals and that each pulse has a duration of
one fourth second.

Motor magnet 550 operates at the next pulse
and closes the circuit of relay 510 at 551.

Relay 510 operates; locks up to the pulse at
572 and opens the circuit of motor magnet 550.

Motor magnet 550 restores and advances the
associated wipers one step.

‘Relay 510 restores at the end of the pulse and
again extends the interrupter circuit to motor
magnet 550. Relay 570 and the motor magnet
5§50 will operate as described so long as relay 560
remains operated.

It will be noted that the banks associated with
wipers 543 and 553 have been connected “tail to
tail” and contact for contact; the banks asso-
ciated with wiper 542 and 552 have been con-
nected with a “slip” of six; and the banks aso-
ciated with wipers 544 and 554 have been con-
nected with a “slip” of seven. We will assume
that the position of the switches and wipers was
as shown in Fig, 5 at the instant that ITU
aligned itself with MTU. If follows then that on
the fifth interrupter pulse thereafter (represent-
ing approximately a three minuie time interval)
a warning tone will be placed on the dial back
transmission circuit by way of 571, 561, wiper
552, wiper 542, 531, 523, conductor 594, conductor
145, 379, 126, conductor 133, 297, and 283. 'This
tone will advise the subscribers that the connec-
tion is about to be released, and at the next step
of wiper 554 a circuit is closed by way of wiper
544, 524, and 532 to relay 530.

Relay 530 operates; locks itself to conductor 592
at 832; opens the circuit of relay 560 at 536; and
removes ground from conductor 591 at 534.

The release of the dial back repeater and all
associated switches takes place when ground is
removed from conductor 59(; it being remem-
bered that relay 300 restored when the control
operator disconnected from the trunk.

The control of the connection, following the
disconnect of the control operator, is in the hands
of the calling subscriber; for he at any time may
restore his receiver and bring about the restor-
ation of relay 200, followed by that of relay 210,
thus disconnecting the dial back repeater from
grounded hold conductor 591 at 2i{.

CaLL From C TO A

When the operator at exchange C wishes to
establish a call through exchange A she will
insert the plug of an idle cord circuit into the
jack J, Fig. 4, thereby energizing relay 440.

Relay 440 operates; and closes relay 410 by
way of key K—2, key K—I, 842, relay 450, sim-
plex of trunk TWT-—{, 442 and 432.

Relay 410 operates; connects the upper left
hand winding of repeating coil R4—1i to the in-
coming first selector trunk at 413; and closes the
circuit of relay 400 at 411.

Relay 400 operates; ground conductor 462 at
401{, thus making the trunk busy in the banks of
the outgoing secondary line switches; closes the
circuit of the left hand winding of relay 430 at
403 but without effect at this time; and com-
pletes the loop to the incoming first selector as-
sociated with LC—I, by way of conductor 465,
405, 423, lower left hand winding of repeating
coil R4—1, right hand winding of relay 430, 425,
upper left hand winding of repeating coil R4—1,
421, 413 and conductor 466. Relay 430 will not
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energize at this time because its two windings
now aid each other,

The operator will now dial the number of the
desired station. Relay &41( follows the impulses
received over the simplex of the trunk, and when
at normal opens the circuit of relay 400 at 411,
and the loop to the incoming first selector at 413.
The switches in exchange A follow the repeated
impulses and complete the desired connection.
Relay 400 remains operated during each series of
impulses.

When the called party answers, battery will be
reversed over conductors 465 and 466, thus caus-
ing the operation of relay 430. The latter relay
connects the bottom (high resistance) winding
of relay 410 in series with the simplex of the
trunk at 432. The reduced current flow therein
results in the required supervision at exchange
C.

When the called party disconnects, the cur-
rent flow through relay 430 is again reversed and
the latter relay functions to remove the high
resistance winding of relay 410 from the simplex
of the trunk, disconnect supervision is thus given
the operator at exchange C.

When the operator withdraws the plug from
jack J the simplex circuit is opened to direct
current flow, with the result that relay 410 re-
stores; opens the loop at 413 to 2llow the release
of the incoming switches; and opens the circuit
of relay 400 at 411, thus removing busying poten-
tial in the banks of the outgoing secondary line
switches.

CarL From A TO0 D

Seizure of TC—2 by subscriber

Assume that a subscriber in exchange A de-
sires to call exchange D; he will first remove his
receiver, whereupon his line switch will extend
the connection to an idle local first selector. The
calling subscriber then dials the digit 9 with the
result that the first selector will proceed to select
an idle trunk circuit leading to exchange D. Re-
ferring now to Fig. 8, it will be assumed that the
trunk so selected is that represented by conduc-
tors 28, 29, and 30.

Relay 830 operates; by way of 887, 853, and
conductor 28 from ground supplied by the selec-
tor seizing TC—2; and bridges relay 800 across
the calling loop by way of conductor 29, con-
ductor 181, 942, windings | and 3 of R9—/, 944,
conductor 186, and conductor 30.

Relay 800 operates; closes relay 816 at 802;
and closes relay 860 by way of 804, 854, conductor
180, 974, and conductor 178.

Relay 810 operates; closes relay 820 at 812; and
disconnects relay 890 from the all trunks busy
equipment 816.

Relay 820 operates; extends ground by way of
823, impedance 188, 887, 853 to conductor 28 to
hold the preceding switches; prepares its own
holding circuit at 822; and opens the incomplete
circuit to relay 880 at 821.

Relay 860 operates; closes its locking circuit
at 864; and connects generator to the upper wind-

"ing of relay 870 by way of 86{ and condenser

800f.
CALr FroM A TO0 D

Signalling operator at D

Generator by way of 861, 871, upper winding
of relay 8710, conductor {75 and 812 causes an
energization of said relay sufficient to energize
make first contacts 872.

Relay 810 operates; locks through its lower
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winding at -872; closes relay 918 by way .of 874
and conductor {16; and closes relay 840 :at 816.

Relay 840 operates, but without effect :at this
time.

Relay 970 operates; opens relay 860 at 974;
closes relay 850 by way .of 842, conductor 178,
8712, and conductor 11T; and :at 916 and 918 ‘im-
presses generator upon itrunk .conductors 31
and 32.

Relay 850 operates; locks -itself at :852; and
transfers:the operating circuit of relay 860 by way
of 854 to break springs of relay :800.

Relay ‘860 restores; .opens ‘its incomplete lock-
ing circuit .at :864; .and at 862 opens the circuit
of relays 870,840 and 910.

Relay 840 restores, but without effect at this
time.

Relay 970 restores; prepares the operating cir-
cuit to relay 860 at 974; and removes generator
from trunk conductors 31 and 32 at 976 and 918.
The siow release characteristics of relays 850 and
870 determine the length of the ring sent out on
conductors 31 and 32.

The splash of generator impressed on trunk
conductors 31 and 32 will actuate the usual ring
down equipment at exchange D and, when the
operator answers, transmission will oecur.
Transmission battery is supplied to the calling
party through relay 800.

If the calling line is a paystation line, a fone,
superimposed on conductor 28, flows through the
left hand winding thereof which is audible to the
operator at exchange D by way of conductors {82
and 187, and contacts 934 and 936. The operator
cuts off the tone by ringing on the frunk, thus
actuating relay 960.

Relay 968 operates; and closes relay 930 by way
of 963, conductor 171, 831,.and-conductor . 712.

Relay 830 operates; locks itself at 931; and re-
moves the second winding of impedance 188 from
the talking conductors at 934 and 936.

The calling party may re-signal the operator by
momentarily operating the hockswitch.or dialling
another digit. In either event relay 880 will
momentarily restore and close relay 868.

Relay 859 operates and locks itself at 864
whereupon relays 810, 840, 970 and 860 function
as bhefore explained to impress a splash of gen-
erator on conductors 31 and 32.

The operator, upon answering, must again ring
to remove the paystation tone, for relay 890
opened the locking circuit of relay 930 at 801.

The weighted spring 842 of relay 840 will
vibrate following the restoration of that relay,
thus maintaining an intermittent circuit to re-
lays 820 and 858 so that the latter will not re-
store as the result of the deenergization of re-
lay 810, should the subscriber delay unduly in
releasing the hoockswitch ‘when resignalling the
operator.

The release of the connection is under con-
trol of the calling party, and the restoration of
the receiver to the hookswitch -will open the cir-
cuit of relay 8220.

Relay 808 restores; opens relay 818 at 802 end
relay 932 at 801; and closes relay 860.

Relay 860 operates; locks itself -at 864 -and
causes relays 870, 880 and 970 to operate and send
“ring-off”’ generator -over trunk -conductors 31
and 32.

Relay 819 restores; and opens relay 820 at 812
and relay 858 at 8i4,

Relay 869 restores; and opens relays 842, 870,
and 970,

Relay 48 restores; and its weighted spring 842

7

vibrates, thus opening and closing the :circuit to
‘relays 820 and 850. The latter relays are slow
1o release and do not restore immediately, but as
the vibrations of 842 decrease in implitude re-
lays 820 and 850 are opened for longer and longer
periods until restoration finally .occurs.

Relay 820 restores; and opens relay 830 at 825
and impedance 188 at 823, thus causing the re-
lease of the preceding switches.

Relay 850 restores; .and again connects relay
830 to conductor 28 in .order that TC—2 may he
available from the selector banks.

CAarL From D 10 A
Seizure of TC—2 by operator

The operator at exchange D may ring on trunk
conductors 31 and 32, thereby bringing about the
energization of relay 960.

Relay 960 operates; and closes relay 880 by way
of 1622, 1002, conductor 1071, 961, 90f, conductor
{13 and 821. The short circuited lower winding
of relay 880 makes said relay slow to energize,
thus it will not operate should relay 960 momen-
tarily respond te a surge or.condenser discharge
on the trunk.

Relay 880 operates; prepares its locking cir-
cuit by way -of 881, -conductor 114, relay 800 and
832; places ground on conductor 28 by way of
887 -and 853 to make TC—2 busy in the banks of
the selectors; closes motor magnet 950 by way of
885, conductor 166 and 907; and connects wiper
953 of ICS—2 by way of ‘945, conductor 168, 883,
conductor 467 to relay 940.

Relay 860 restores when the operator removes
generator from the trunk, and opens the operat- *

ing circuit -of relay 880 at 961, whereupon relay
980 energizes in series with relay 880.

Relay 900 operates; opens the operating circuit
of relay 880-at 901 to prevent the release of relay
800 should the operator again ring in the trunk;
opens motor magnet 950 at 907; prepares the cir-
cuit of relay 940 at §05; and closes the left hand
winding of relay 810 -at 902, but without effect at
thistime.

‘Motor magnet 950 restores and -advances the
associated wipers-one step. If ICS—2 is now rest-
ing on a trunk to a busy dial back repeater, wiper
853 will be grounded, thus shunting -out relay 940
-and closing motor magnet-950 by way of 1945, con-
-ductor 168, 883, conductor 167 and 951.

Motor magnet 950 operates; opens its own cir-
cuit at 951, and advances the associated wipers
one step upon deenergizing. ‘This cycle of oper-
ations will continue until an idle dial back re-
peater is found.

CatL FroMm D T0 A
ICS—2 selects trunk to idle DBR

When the rotary switch wipers engage the first
idle trunk, assumed to be that represented by
conductors 11, 48, 19 and 20, the absence of
ground at wiper 953 will render effective a circuit
from ground -at 805, 933, relay 9490, 951 and motor
magnet 88). The motor magnet will not energize

.at this time because of the high resistance of re-

Jlay 940.

Relay 940 operates; closes the loop to DBP by
way of conductor 17, 955,:942, winding | of R9—I,
right hand winding of relay §40, 904, conductor
185, 834, conductor 184, winding 8 of R9—I, 944,
954 and conductor A8; and places ground on

ronductor 20 by way-of 941 and 952; thus render-

ing inoperative the time release equipment of

‘Fig.'5,
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The dial back repeater will extend the con-
necticn over an idle trunk to exchange C, in the
manner previously explained. In the event that
the call is not answered by the operator at ex-
change C, the operator at exchange D may re-
iease the connection by again ringing on the
trunk, thereby energizing relay 960.

Relay 860 operates; and closes relay 920 by way
of 863 and 203.

Relay 920 operates; provides a holding circuit
for relays 900 and 880 at 926; and closes relay 930
at 922,

When the ringing current is removed from the
trunk, relay 960 will restore and open the cir-
cuit of relay 920.

Relay 920 restores; opens the circuit to relays
890 and 880 in series; and to relay 930. Due to its
slow to release characteristics, relay 930 remains
operated long enough to allow the release of re-
iay 880.

Relay 800 restores; opens the loop to DBP at
804; and causes the release of ICS—2 by opening
the circuit of relay 940 at 905.

CaLL FroMm D To A
Operator at exchange C answers

When the control operator answers, the asso-
ciated dial back repeater reverses battery over
conductors i1 and 18, thus causing the energi-
zation of relay 910.

Relay 910 operates; opens the incomplete cir-
cuit of relay 8710 at 912; and closes relay 920 at 91 1.

Relay 920 operates; prepares its holding cir-
cuit by way of 842, 851, conductor (10 and 921;
closes relay 860 by way of 811, 924, 3974, and con-
ductor 179; closes relay 930 at 922; and pro-
vides holding ground for relays 900 and 880 at
92%.

Relay 860 operates; but without effect at this
time.

Relay 930 operates; removes ground from re-
lay 940 at 933, but without effect as relay 940 is
held from ground on conductor 19; closes a hold-
ing circuit for itself at 931; and opens the original
holding circuit of relays 900 and 880 at 932, thus
placing the release of this switeh under control of
relay 920,

The control operator at exchange C will now
extend the call over the dial back switch train in
the manner previously explained. When the
called party answers, the control operator can
disconnect from the control trunk, thus placing
the release of the entire switch train under con-
trol of the called subscriber.

The called subscriber can recall the opera-
tor at exchange D by momentarily operating his
hookswitch. Such action, as heretofore ex-
plained, will cause the dial back repeater to mo-
mentarily reverse battery on conductors IT and
18, thereby causing the deenergization of relay
gio0.

Relay 310 restores; and completes the circuit of
the upper winding of relay 870 at 912; whereupon
relays 819, 840, 970, 850 and 860 function as be-
fore explained to impress generator on trunk con-
ductors 3i and 32, thereby signalling the opera-
tor at exchange D. The vibrations of the
weighted spring of relay 840 prevents the release
of relays 850 and 920, so that TC—2 will not re-
lease as a result of the momentary reversal of
current on conductor {7 and 18.

When the called party restores his receiver at
the end of the conversation a splash of “ring
off” current is impressed upon conductors 31
and 32, in the manner just described. And, as
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the vibrations of relay 840 decrease in ampli-
tude, the circuit to relays 920 and 850 are open
for a longer period during each oscillation until
finally the aforementioned relays deenergize.

Relay 920 restores; and opens the circuit of
relays 880, 9060 and 930.

Relay 900 restores; and at 904 opens the loop
across conductors 17 and 18, thus causing the re-
lease of the dial back repeater and switch train.
The release of DBR removes ground from con-
ductor 19, thus causing the deenergization of
relays 940 and 930. .

Relay 850 restores; and again connects relay
830 to conductor 28, thus making TC—2 avail-
able to calls from the selector banks.

CarL FroMm D 10 A
All trunks to C busy

In the event that all the trunks from ex-
change A to exchange C are busy it is desirable
that the operator at D receive a busy indication
without needlessly tying up a dial back repeater.
As before explained, this busy condition results
in the energization of relay 1030, which in turn
closes the circuit of relay 1000. A circuit is
thereby closed by way of (004 and conductor
10712 to all trunk circuits incoming to the dial
back repeaters of exchange A. In the case of
TC—2 the circuit extends through 816 to re-
lay 880.

Relay 890 operates; and impresses busy tone
on conductors 29 and 30 by way of 892 and 894.
The busy tone is induced in the line side of re-
peating coil R9—I and is audible to the opera-
tor at exchange D when she plugs into the jack
associated with trunk conductors 31 and 32.

The busy condition just described does not
prevent a subscriber in exchange A from mak-
ing a call to exchange D, for relay 810, which
operates on & local connection, opens the cir-
cuit of relay 890 at 816.

The operation of relay 960 is rendered ineffec-
tive, should the operator ring on trunk conduc-
tors 31 and 32 during an all trunks busy period,
by the removal of ground from conductor 1071
at 1002.

Carr FroM D 10 A

All DBR’s busy

In the event that all dial back repeaters are in
use, it will be impossible to complete a call from
exchange D to exchange A, even though trunks
are available from exchange A to exchange C.

Conductor 1073 connects the normally ener- ;

gized relay 1010 to all dial back repeaters in ex-
change A, in the case of DBR this conductor is
normally grounded by way of 332, conductor 150,
244, and 222. It follows then that relay 1010
will deenergize when all dial back repeaters are
in use.

Relay 1010 restores; and closes the circuit of
relay 1020 at 10{2.

Relay (020 operates; removes ground from
conductor 107f at 1022; and grounds conductor
1072 at 1024, :

As a result of the foregoing, the operator at
exchange D will receive a busy indication and
the trunk circuit will be protected as previous-
ly explained.

CaLy FroMm C 10 B

Seizure of TC—3 by first selector

As indicated by the trunking diagram Fig. 1,
exchange B can only be called by the control
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operator af exchange C, through the medium
of a dial backfirst selector or an incoming first
selector,

‘We will assume that the control operator re-
verted a connection to a dial back first selector,
and now dials the digit eight, with the result
that the dial back selector will proceed to select
an idle trunk circuit leading to exchange B. Re-
ferring now to Fig. 6, it will be assumed that the
trunk so selected is that represented by conduc-
tors 295, 26 .and 21.

Relay 670 operates; by way of 665, 695 and
conductor 25 from ground supplied from the
selector seizing TC—3; bridges relay 620 across
the calling line by way of 676, conductor 162,
winding 3 of R1—1, 146, conductor 164, and 604
to conductor 21, and by way of 614, conductor
161, winding 1 of RT—1, T44, conductor 160 and
602 to conductor 26; and opens the circuit of re-
lay 680 at 612,

Relay 620 operates; closes relay 630 at 622;
and completes a dial lead to exchange B by way
of relay 658, 624, conductor 159, and the mid-
point of windings 2 and 4 of repeating coil
RT—ii, '

Relay 650 operates; and opens the incomplete
circuit to relay 610 at 651.

Relay 630 operates; and at 631 supplies
ground to conductor 25 to hold the preceding
switches.

CarrL From C 10 B

Repeating impulses to exchange B

Trunk circuit TC—3 is now prepared to repeat
impulses to exchange B. Relay 620 follows the
impulses of each series and, when at normal,
opens the dial lead at 624 and closes the circuit
of relay ‘640 by way of 622 and 632.

Relay 640 operates; opens the incomplete cir-
cuit to relay 610 at 643; closes relay 650 by way
of 631 and 641 to maintain the latter during
the impulsing period; and at 642 connects re-
sistance 189 in parallel with relay 650 to improve
pulsing.

Relay 650 restores momentarily, following the
deenergization of relay 620 and prior to the
operation of relay 640, but without effect as re-
lay 610 is slow to operate.

Due to their slow release characteristics re-
lays 630 and 640 remain operated during im-
pulsing.

The opening and closing of the simplex of the
trunk causes the switches in exchange B to op-
erate and complete the dialled connection.

Carr. From C 1o B
Called party answers

When the called party answers, the .equipment
at exchange B places a high resistance in the
simplex of the trunk thereby causing relay 650
to deenergize and close the circuit of relay 610
by way of 651, 643, 633 and 6i4.

Relay 610 operates; locks itself to ground at
631 and opens its originating circuit at 611; and
closes relay 600 at 613.

Relay 600 operates; and reverses battery to
conductor 26 and 27 at 602 and 604.

The circuit is now complete for transmission.
Transmission battery is supplied to the calling
party through relay 620. The transmission cir-
cuit to and from the called party is by way of
the repeating coil RT—I.

The called party can recall the operator at ex-
change D (assuming that the connection origi-

9
nated thereat) by momentarily depressing this
hookswitch. The equipment at exchange D fol-
lows the hookswitch and places the high resist~
ahce out and in the simplex of the trunk. Re-
lay 650 will follow the supervision received over
the simplex and will cause relay 600 to send re-
verse battery supervision back over the calling
switeh train.

The release of the connection is under the con-
trol of the calling party and, when the receiver
is restored, the circuit of relay 620 will be opened.

Relay 620 restores; opens relay 630 at 622;
opens relay 650 at 624; and closes relay 640 at
622.

Relay €39 restores; opens relays 610 and 650
at 631; opens relay 640 at 632; causes the re-
iease of the preceding switches by removing
ground from conductor 25 at 637; and closes re-
lay 660 at 635.

Relay 660 operates; prepares its locking cir-~
cuit at 662; and closes relay 650 at 664.

Relay 610 restores; and grounds conductors 25
at 619, thus making TC—3 busy in the selector
banks.

The operation now depends upon whether or
not the called subscriber has restored his re-
ceiver fto the switch hook. In the event that he
has restored, relay 650 will remain operated by
virtue of its lower winding which is energized
over the simplex of the trunk.

Relay 640 restores; and opens relay 660 at 645.

Relay 660 restores; removes ground from con-
ductor 25 at 665 and connects relay 670 thereto;
and opens relay 650 at 664.

Relay 650 restores; whereupon TC—3 is again
at normal.

In the event that the called party had not
restored, relay 650 will restore when its upper
winding is opened at 631 because the current flow-
ing through its lower winding and the simplex
of the trunk is limited by the high resistance at
exchange B, and is not sufficient to maintain the
relay in an energized position. The restoration
of relay §8) affords a locking circuit for relay
€50 by way of 651 and 662, Thus the trunk to
TC—3 is made busy in the selector banks until
such time as the called party restores.

When the called party restores, the high re-
sistance will be cut out of the simplex of the
trunk, whereupon relay 650 will operate and open
relay 660 at 651,

Relay 660 restores; removes ground from con-
ductor 25 at 665; and connects relay 610 there-
to; and opens relay 650 at 664,

Relay 659 restores; whereupon TC—3 is again
at normal.

CarL FroMm B 10 A

Seizure of TC—3 by automatic subscriber

Assuming now that a subscriber in exchange
B desires to call a subscriber in exchange A, he
will first remove his receiver, whereupon his line
switch will extend the connection to an idle local
first selector. The calling subscriber than dials
the digit required to select an idle trunk to ex-
change A. Referring now to Fig. 7, it will be
assumed that the trunk so selected is that repre-
sented by conductors 33 and 34.

The equipment at exchange B will next im-
press generator upon the simplex of the trunk,
thereby energizing relay 680 by way of 612, con-
denser 6001, conductor 158, 7104 and windings 2
and 4 of RT—I in parallel to conductors 33 and 34.

Relay 680 operates; and closes relay 690 at
681,
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Relay 690 operates; grounds conductor 25 at
695, thus making TC—3 busy in the selector
banks; closes motor magnet 750 by way of 693,
conductor 154, and 10f; and prepares the operat-
ing circuit of relay 700 at 691. The normally
short circuited lower winding of relay 690 causes
that relay to be slow to operate, and as a result
it will not energize should relay 680 operate mo-
mentarily as the result of a line surge.

Relay 680 restores; when generator is removed
from the simplex of the trunk; and removes the
short circuit from relay 100 at 68f. The energiz-
ing circuit of relay 700 extends from ground at
651, 562, conductor 156, relay 100, conductor {55,
691 and relay 690.

Relay 100 operates; opens relay 680 at 704, con-
nects relay 650 to the simplex of the trunk at
702; closes relay T10 by way of 693, conductor 154,
and T0(; connects wiper 152 to motor magnet 750
by way of T4(, 705, 161, and 751; prepares the
circuit of relay 740 at 703; and opens motor mag-
net 150 at 701.

Motor magnet 150 restores and advances the
associated wipers one step. If ICS—3 is now
resting on a trunk to a busy dial back repeater
wiper 152 will be grounded, thus shunting out
relay 140 and closing motor magnet 150 by way
of 741, 105, 161 and 151. .

Motor magnet 150 operates; opens its own cir-
cuit at 751, and advances the associated wipers
one step upon deenergizing. This cycle of opera-
tions will continue until an idle dial back repeater
is found.

CarL FroM B 10 A

ICS—3 selects trunk to idle DBR

‘When the rotary switch wipers engage the first
idle trunk, assumed to be that represented by con-
ductors !4, 15, and 16, the absence of ground at
wiper 7152 will render effective a circuit from
ground at 1022, 1002, conductor 1071, 661, con-
ductor 153, 703, 131, relay 740, 151 and motor
magnet 150. Motor magnet 150 will not energize
in series with the high resistance relay 740.

Relay 7140 operates; closes the loop to the dial
back repeater by way of conductor 14, 154, 144,
winding | of R1-—I, relay 110, conductor {63, 652,
676, conductor 162, winding 3 of RT1—I, 146, 153,
conductor {5; prepares its own holding circuit
at T4l; and connects relay 130 to wiper 152 at
142. The dial back repeater associated with trunk
conductors 14, 15, and 16 now returns ground on
conductor 16, thus energizing relay 730 by way
of 152 and 142.

Relay 130 operates; prepares a holding circuit
for relay 690 in series with relay 700 at 132, thus
placing the release of TC—3 under control of the
dial back repeater; and transfers the holding cir-
cuit of relay T40 to conductor 16 at 13f.

The dial back repeater and associated outgoing
secondary lineswitch function as before described
to signal the control operator at exchange C.
When the control operator answers, battery is
reversed over conductors (4 and 15, thus revers-
ing the current in the operating winding of po-
larized relay T10.

Relay 110 operates; and closes relay 720 at Til.

Relay 720 operates; opens the simplex of the
trunk at 722, thus causing the restoration of a
relay at exchange B in order that paystation tone
may become audible on conductors 33 and 34;
and closes an intermittent circuit to relay 660 by
way of 133, weighted spring 121 and conductor
15f. Relay 660 does not energize until the weight-
ed spring 12! comes to rest.

2,133,682

Relay 660 operates; closes its locking circuit at
662; recloses the simplex of the trunk at 664, thus
causing the removal of paystation tone from con-
ductors 33 and 34 at exchange B; opens the origi-
nal holding circuit of relays 690 and 700 at 662;
and opens the incomplete circuit of relay 740 at
661,

Busy tone is placed on conductor 16 by way
of condenser 7003, 7141 and 152, thus affording a
discriminating tone which becomes audible to the
control operator in exchange C, and advises her
that the call is from exchange B.

CaLL FroMm B 10 A
Release of the connection

The control operator will now revert the call
by way of a dial back first selector to the desired
subscriber in exchange A, in the manner already
described. If the control operator supervises the
connection, the release of TC—a3 is under the con-
trol of the last party to release, otherwise the re-
lease is under the control of the calling party, or
of the timing equipment.

When the calling party releases, the equipment
at exchange B removes the high resistance from
the simplex of the trunk, thereby causing the
energization of relay 650.

Relay 650 operates; opens relay 660 at 651; and
openg the loop circuit to the dial back repeater
at 652, thus giving the control operator discon-
nect supervision. When the dial back repeater
releases, ground is removed from conductor 18,
thus opening the circuit of relays 730 and 140.

Relay 130 restores; and opens the circuit of
relays 630, 700 and 660. Relay 660 is made slow
to release so that relay 690 will restore first and
thereby open the operating circuit to relay 700.

Relay 660 restores; opens the simplex of the
trunk at 664 thus allowing the release of the
equipment in exchange B; and at 665 connects
relay 610 to conductor 25, thus making TC—3
available from the selector banks.

In the event that the calling party remains on
the line, the timing equipment will eventually
remove ground from conductor 16, thereby open-
ing the circuits of relays 740 and 730.

Relay T40 restores; opens the loop to the dial
back repeater at 7144 and 146, thus causing its re-
lease, as well as the deenergization of relays 110
and 720.

Relay 7130 restores; and opens relays 680 and
700 at 732,

When the called party restores his receiver, the
high resistance is removed from the simplex of
the trunk, thus causing the energization of relay
650.

Relay 650 operates; and opens relay 660 at 651.

Relay 660 restores; opens the simplex of the
trunk at 664, thereby releasing the repeater in
exchange B; and at 665 connects relay 670 to
conductor 25, thus making TC—3 available from
the selector banks.

Carr FroMm B 1o A

All trunks to C busy or all dial back repeaters
busy

As has been previously explained, relay 1000
operated when all of the trunks from exchange A
to exchange C are busy, while relay 1020 operates
if all of the dial back repeaters are in use. In
either event ground is placed on all branches of
conductor 1072, and ground is removed from all
branches of conductor 1071.

If, during either busy condition, TC—3 is seized
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from exchange B by a ring on the simplex of the
trunk, relays 680, 690 and 700 will operate as
previously explained.

Relay 690 operates; and closes relay 760 by
way of grounded conductor 41012 and conductor
1990.

Relay 788 operates; opens the motor magnet
circuit at 761, to prevent further operation of
ICS—2; and connects busy tone to the switch
board side of repeating coil R1—1 by way of 162
and 7164 and condensers 7004 and 1002. The
busy tone completes a circuit through the line
side of the repeating coil to give the calling party
in exchange B an indication of the all trunks
busy condition.

As there is no ground on conductor {011, relay
748 cannot operate at this time.

When the calling party releases, the equipment
in the exchange B removes the high resistance
from the simplex of the trunk, thus causing the
energization of relay 650.

Relay 659 operates; and opens relays 690 and
750 at 651. The non-inductive resistance around
relay 708 makes the latter relay somewhat slow
to release, and insures that relay §90 will restore
first and open the circuit to relay 700 at 694.

Relay 100 restores; opens relay 659 at 702, thus
freeing the equipment in exchange B.

The invention having been described, that
whiich is believed to be new and for which the
protection of Letters Patent is desired will be
pointed out in the appended claims.

What I claim is:

1. In a telephone system, a local dial exchange,
a distant dial exchange, a toll exchange, a con-
trol exchange, trunk lines connecting the distant
and local dial exchanges, dial back repeaters in
the Iocal exchange, a hunting switch individual
to each said trunk line having access to said re-
peaters, toll trunk lines connecting the toll and
local exchanges, a hunting switch individual to
each said tell trunk line having access to said
rvepeaters, control trunk lines connecting the
local and control exchanges, a selecting switch
individual to each said repeater having access to
said control trunk lines, automatic subscribers’
lines terminating in said local exchange, local
connectors in said local exchange having access
to said local lines, and means whereby said local
connectors are accessible from said subscribers’
iines, said control trunk lines, said toll trunk
iines, and said repeaters.

2. In a telephone system, a local dial exchange,
a distant dial exchange, a toll exchange, a con-
trol exchange, trunk lines connecting the distant
and local dial exchanges, dial back repeaters in
the local exchange, a hunting switch individual to
each said trunk line having access to said repeat-
ers, toll trunk lines connecting the toll and local
exchanges, a hunting switch individual to each
said toll trunk line having access to said re-
peaters, control trunk lines connecting the local
and control exchanges, a selecting switch indi-
vidual to each said repeater having access to said
control trunk lines, automatic subscribers’ lines
terminating in said local exchange, local first
selectors in said local exchange accessible to said
automatic subscribers’ lines, incoming first selec-
tors in said local exchange individual to said con-
trol trunks, dial back first selectors in said local
exchange individual to said repeaters, connectors
in said local exchange accessible to all selectors
therein, and means for restricting said local
selector from connecting with the trunk lines
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connecting the local exchange with one of the
distant exchanges.

3. In a telephone system wherein subscribers’
lines in two automatic exchanges connected. by
trunk lines complete local automatic connections
in their respective exchanges but are restricted
from completing inter-exchange calls to called
subscribers’ lines in the far exchange, a contrcl
trunk line connecting one of the exchanges with
an operator’s position at a control exchange,
means for seizing the control trunk line and for
signalling the operator thereover in response to
a call by a subscriber in either automatic ex-
change initiating an inter-exchange call, means
controlled by the operator for revertively extend-
ing the connection to the desired called sub-
scriber’s line over the said contrel trunk line,
means for freeing said control trunk line for
other uses while maintaining the connection
between the calling and called lines, and means
independent of said subscribers for releasing said
connection at the expiration of a predetermined
time.

4. In a telephone system wherein subscribers’
lines in two automatic exchanges connected by
trunk lines complete local automatic connec-
tions in their respective exchanges but are re-
stricted from completing inter-exchange calls
over said trunk lines to called subscribers’ lines

in the far exchange, a control trunk line com- ¢

prising two talking conductors connecting one of
the exchanges with an operator’s position at a
control exchange, means including a dial back
repeater in one of the exchanges for seizing the

control trunk line and for signalling the operator

thereover in response to.a call by a subscriber in
either automatic exchange initiating an inter-
exchange call, a dial back first selector individual
to said repeater, local switches accessible to said
selector, a relay in said repeater, means con-
trolled over the two talking conductors of said
control trunk line in parallel for operating said
relay, a circuit for operating said selector fo
select an idle local switch closed by the operation
of said relay, and means controlled over the two
talking conductors of said control trunk line in
parallel for operating said selector to further
extend said inter-exchange call toward com-
pletion. )

5. In a telephone system wherein subscribers’
lines in two automatic exchanges connected by
trunk lines complete local automatic connections
in their respective exchanges but are restricted
from completing inter-exchange calls over said
trunk lines to called subscribers’ lines in the
far exchange, a control trunk line comprising
two talking conductors connecting one of the ex-
changes with an operator’s position at a con-
trol exchange, means including a dial back re-
peater in one of the exchanges for seizing said
control trunk line and for signalling the opera-
tor thereover in response to the initiation of an
inter-exchange call from a subscriber’s line in
either automatic exchange, a booster battery at
said operator’s position, a relay in said repeater
responsive only to current from said booster bat-
tery, means controlled by said operator for con-
necting said booster battery to the two talking
conductors of said control trunk in parallel for
operating said relay, a circuit for further extend-
ing the said inter-exchange call closed by the
operation of said relay, means controlled over
the two talking conductors of said control trunk
line in parallel by the operator for opening and
closing said circuit, and automatic switches con-

1]

[ 4]
<t

40

45




10

—
[543

30

35

40

45

55

60

65

70

75

12

trolled by the closing and opening of said circuit
for completing the inter-exchange call to a called
line.

6. In a telephone system, a local dial exchange,
a distant dial exchange, a toll exchange, a con-
trol exchange, trunk lines connecting the distant
and local exchanges, dial back repeaters in the
local exchange, a hunting switch individual to
each said trunk line having access to said repeat-
ers, toll trunk lines connecting the toll and local
exchanges, a hunting switch individual to each
said toll trunk line having access to said re-
peaters, control trunk lines connecting the local
and control exchanges, and means to give a busy
indication on calls directed to the local dial ex-
change in the event that all of said repeaters or
all of said control trunk lines are in use.

7. In a telephone network, two exchanges serv-
ing two groups of subscribers, said exchanges
operating independently in the establishment of
local connections, trunk lines connecting said ex~
changes, dial back repeaters in one exchange, a
control operator, means responsive to the initia-
tion of an inter-exchange call from either one
of said exchanges for establishing a connection
from the calling station to one of said repeaters
and for placing said one repeater under the con-
trol of said operator, operator controlled means
including said one repeater for extending said
connection to the other exchange and promoting
its completion to a called station in said other
exchange, timing means associated with said
repeater, effective upon the option of said opera-
tor, for releasing the connection if said con-
nection is not abandoned by the subscribers with-
in a predetermined interval of time after its com-
pletion, said timing means issuing a warning to
said calling and called stations a predetermined
length of time before releasing said connection.

8. In a telephone network, a first exchange, a
second exchange, and a third exchange, each
said exchange serving a group of subscribers and
operating independently of the other exchanges
in completing calls between subscribers within
that group, trunk lines extending from said first
exchange to each of the other exchanges, a con-
trol operator, a dial back repeater located in
said first exchange having access to said opera-
tor, means including said repeater controllable
from each of the exchanges for extending a
connection from a subscriber’s substation in that
exchange to said operator, operator controlled
means for completing said connection to a sub-
scriber’s substation in any of said exchanges,
means associated with said repeater for limiting
the time length of said complete connection, said
timing means automatically rendered ineffective
if the connection is originated in said third ex-
change, operator controlled means for optionally
rendering said timing means ineffective if the
connection is originated in the first or second ex-
change.

9. In a telephone network, an automatic ex-
change serving one group of subscribers, a manual
exchange serving another group of subscribers,
each exchange operating independently of the
other in the establishment of local connections,
trunk lines connecting said exchanges, selectors
in said automatic exchange accessible to the
local subscribers and having access to said trunk
line, means including one of said selectors and
a trunk line controllable by subscribers in said
automatic exchange for establishing a connec-
tion to said manual exchange, a control operator,
a dial back repeater in said automatic exchange
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having access to said operator and accessible to
said trunk lines, connector switches in said auto-
matic exchange accessible from said repeater and
having access to the local subscribers’ lines,
means including one of said trunk lines and one
of said repeaters for establishing a connection
from said manual exchange to said operator,
operator controlled means including said one
repeater and one of said connectors for extend-
ing last said connection to a subscriber in said
automatic exchange.

10. In a telephone network, an automatic ex-
change serving one group of subscribers, a man-
ual exchange serving another group of subscrib-
ers, each exchange operating independently of
the other in the establishment of local connec-
tions, trunk lines connecting each of said ex-
changes to a third exchange, a control operator,
a dial back repeater in said third exchange hav-
ing access to said operator and accessible from
said trunk lines, selectors in said third exchange
accessible to said repeaters and having access to
said trunk lines, means including one of said
repeaters and a trunk line from either one of
first two said exchanges for establishing a con-
nection from said one exchange to said control
operator, operator controlled means including
said one repeater, one of said selectors, and a
trunk line to the other one of the first two
said exchanges for extending said connection to
said other exchange.

11. In a telephone system, a first station, a
second station, a third station, a dial back re-
peater, means for establishing a connection from
said first station to said repeater, means in said
repeater responsive to the completion of said
connection for establishing a connection from
said repeater to said second station, a booster
battery at said second station, means at said
second station for momentarily connecting said
booster battery to the conductors of said second
connection, means in said repeater responsive to
current from said booster battery for preparing
a connection from said repeater to said third
station, means controlled at said second sta-
tion for completing said third connection, said
connections comprising a three-way talking cir-
cuit.

12. In a telephone system, subscribers’ substa-
tions of two classes, a control operator, dial
back repeaters, means for establishing a con-
nection from a calling station of cne class to
one of sald repeaters, means in said one re-
peater responsive to the completion of said con-
nection for establishing a connection from said
one repeater to said control operator, a booster
battery, operator controlled means for momen-
tarily connecting said booster battery to the
conductors of said second connection, means in
said repeater responsive to current from said
booster battery for preparing a connection from
said repeater to a called station of the other
class, operator controlled means for completing
said third connection, said connections compris-
ing a three-way talking circuit having said re-
peater as the point of junction, operator con-
trolled means for releasing said second connec-
tion, means associated with said repeater effec-
tive upon the release of said second connection
for releasing the remaining two connections a
predetermined interval after the completion of
said third connection if said connections are not
previously released by the subscribers’ substa-
tions. )

13. In a telephone system, subscribers’ substa-
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tions, a dial back repeater and a control operator
associated therewith, means for establishing a
connection from a calling substation to said re-
peater, operator controlled means for extending
said connection from said repeater to a called
substation, timing means associated with said
repeater, effective upon the option of said opera-
tor, for releasing the connection if said connec-

13

tion is not abandoned by the subscribers within
a predetermined interval of time after its com-
pletion, said timing means issuing a warning

to said calling and called substations a predeter-

mined length of time before releasing said con-
nection.
PIER BAKKER.




