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THE PANEL DIAL SWITCHING SYSTEM

Panel Dial Subscriber Lines and Trunks connect to flat "panel-shaped" Multiple
Banks, resembling door panels., Muitiple Brushes mounted on Elevator or Brush
Rods move vertically over vertical rows of Bank Terminals. Brush Rods are
driven up and down by electric motors (1/16 horsepower). The Panel Dial Sub-
scriber diala into a register and control device called a SENDER, which controls
the upward movement of the Brush Rods on the various Switching Frames,
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Panel Dial SWITCHING FRAMES, on which a Talking Path i1s bullt up, replace the
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Talking Path
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— ~/4(Decoder - Informs the Sender where to
' locate (Outgoing Trunks to
OECOPER]. the Office (Exchange) dialed.
_Sender - 1) Furnishes Dial tone,
g ("Number, pleasel™).
Link Frame - Connects the SENDER 2) Registers digits dialed
Sender into the Switching by the Subscriber,
Frames tc set up the Talk- 29 : 3) Directs or Controls the
ing Path, then releases the FRAME Brush Rods in “build-up"

Serder for use on other Calls’ of the Talking Path.

Panel Dial CCMMON CONTROL FRAMiS, which set vp the Talking Path on the
Switching Fremes, replace the MANUAL OPERATOR/S.
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The Panel Dial‘Friction Roll Drive Unit and an

Electrically Operated Clutch for
aach Brush Rod replace the Manual
Operator in putting up (making a
connection) and taking down (dis-
connecting) Cords.
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SOLDERING LUGS ALUMINUM GOMBS SOLDERING LUGS
ADJUSTING SCREW Multiple Bank (10 per Iine Finder, 5 per other

Selector Framés)

<—Brush Rod (Moves vertically)

<«Trip Finger
l

lee—TRIP ROD :

Trip Lever

e S Reset lever

e \POS!TION OF TRIP

LEVER AND FINGER
RIGHT SIDE VIEW AFTER OPERATING

Multiple Brush (1 per Bank,
per Brush Rod)

Iripping Mechanism - Trip Rod rotated
by Trip Magnet so that Trip Finger

engages Trip Lever as Brush Rod moves
upward,

Coampensator

ompensating Weight - Used on link
Frame short Brush Rods, and Brush
Rods with less than normal number
of Multiple Brushes,
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Reciprocating Bar Interrupter (Timer) - For
opening and closing circuits, such as
interrupting Dial Tone to make Busy Tone

m &—Vertical Drive Shaft
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BRUSH ADJUSTMENT

st gy | CLamPING
I rg

FLEXIBLE SPIDER
) —INSULATION

NOTCH FOR
ALIGNMENT

AT CAM TvpPicAL CAM BrRusH ASsEMBLY

Sequence Switch (Power Driven Relay, driven
off Vertical Drive Shaft)
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METHOD OF HANDLING A CALL BETWEEN TWO MANUAL SUBSCRIBERS

In the Manual Systenm, a Subscriber Iine is cabled to:

1) An Answering Jack and Line lamp in the face of the "A" Switchboard for
originating calls.

2) A Subscriber Multiple Jack in each Section of the M"B" Switchboard Line-
up for terminating calls.

a) A separate Switchboard Lineup is furnished for each Exchahge or
Office Unit (Lincoln, Metropolitan, North, etc.).

b) Subsecriber Multiple Jacks are srranged according to Directery
Numbersg, in groups of 100.

‘A’ POARD (2) Subscribel‘ ‘B’ BOARD

Multiple Jack

(1) Answering Jack
(1) Iine Lamp

The removal of the Receiver (or Handset) from the Switchhook by the Manuel

Subseriber lights the Iine lamp at the "A" Switchboard, attracting the "A"

Operator's attention. The Auxiliary lamp also lights to indicate the Panel
in which the lighted Line Lamp is located.
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METHOD OF HANDLING A CALL BETWEKN TWQ PANEL DIAL SUBSCRIBERS

In the Panel Dial System, a Subscriber Line is cabled to:

1) A Set of Multiple Bank Terminal Strips (T, R, S and H - "Hunt") in a
Iine Finder Frame for originatlng Calls.

2) And a Set of Multiple Bank Terminal Strips (T, R, S) in a Final Selector
Frame for terminating Calls. Subscriber ILine appearances on Final
Selector Frames are arranged according to Directory Numbers.
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—Iine Finder Brush Rod or Elevator
Rod moving vertically, "hunting"
for Multiple Bank Terminals of
the Calling Subscriber Line.

<«—Multiple Bank Terminal Strips of
Calling Subscriber Line

>Multiple Brushes (1 per Multiple

Bank, 10 per Line Finder Brush Rod)

Multiple Banks
—Rack

Clutches and Cork Rolls of

Friction Roll Drive Units
for Brush Rods on both Front /
and Rear of Frame,

- e A e

Cork Rolls driven by Electric Motors

The removal of the Receiver or Handset from the Switchhook (Handset OFF Switchhook)
by the Panel Dial Subscriber:
1) Energizes the Up~Drive Clutch of one of the Idle Line Finder Brush Rods
on his Iine Finder Frame, and
2) Trips the Multiple Brush (one of 10) for the Multiple Bank in which the
Calling Subsecriber Iine appears,

The Line Finder Brush Rod corresponds to the Marmal "A" Switchboard Answering Cord.
The Panel Dial Multiple Brush replaces the Answering Cord Plug.
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MANUAL SYSTEM

The "A" Operator comnects to ("finds") the Calling Subscriber ILine by selecting
an Idle Cord Circuit, and inserting the Answering Cord Plug into the Answering
Jack, extinguishing the ILine Lamp and Auxiliary Lamp.

‘A’ BOARD

LIN_E
CCT.
EQUIP'T.

ANSWERING
JACK

A’ NUMBER
v oo

The "A" Operator connects her Telephone Set to the Answering Cord by
operating the listening Key, and says, "Number, please!"
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PANEL DIAL SYSTEM

S——LINE FINDER
BRUSH

Multiple Brush contacting LINE FINDER FRAME
Multiple Bank Terminalss” corre-

sponding to Manual Answering Cord Plug inserted
in Answering Jack of the M"AM Switchboard

The Up-Drive Clutch of the Line Finder Brush Rod is
de-energized when the Multiple Brush Shoes contact

("find") the Multiple Bank Terminals of the Calling
Subseriber Line,

A Pawl (1) engages a Slot (2) in the Rack (3) to
hold the Brush Rod in position,

- e e e e

1) The Line Finder Brush Rod RECEIVES
(Mechanical Cord Circuit) L G o)
has been pre-selected by R
the District Finder of a
Link Circuit on the Iink /\
Frame.

2) The Iink Circuit corre-
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sponds to the "A" Operatorts -—--

|

Telephone Set and IListening
Key.
3) The Link Circult now selects
an Idle Sendsr (Mechanical
Operator), connecting it to the
Line Finder Brush Rod Circuit.
4) The Sender transmits Dial Tone

("Number, pleasel™) to the Calling Subscriber, indicating the Sender (Mechani

)

LINE FINDER
FRAME

Operator) is ready to receiver the Called Subscriber Number.

5) Each lLine Finder Brush Rod is permanently cabled to a mate Brush Rod on a

Selector." _
The Frictlon Roll Drive Unit and
Electrically operated Clutches
replace the Manual Operator's Hand
and Arm movements in putting up and

LINK FRAME
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TO OTHER

SENOERS

SENDER

=1 +——S8ENDER SELECTOR

taking down connections at the
Switchboards.,

Friction Roll Drive Unit —>
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MANUAL SYSTEM

The Manual Calling Subscriber passes verbally to the "A" Operator the Central
Office Name or Code and the 4-digit Called Subscriber Number (0000 to 9999 -
10,000 Telephone Numbers or Subscriber Terminals). -

‘A’ BOARD

CCT.
BQUIP'T.

-— s e e =

OUTGOING
TRUNK~
MULTIPLE

‘ A' BOARD

L=

EQ%?&'T

CS (Calling Supervisory) Lemp

When the "A" Operator hears the Central Office Name or Code and the Called
Subsgcriber Number:

1) She tests for an Idle Outgoing Trunk to the Called Office by touch-
ing the Tip of the Calling Cord Plug to the Sleeve of the Outgoing
Trunk Jack.

a) A "click" in her Headset indicates a Busy Trunk;
b) No "click" indicates an Idle Outgoing Trunk,

2) The "A" Operator inserts the Calling Cord Plug into an Idle Out-—
going Trunk Jack, lighting the CS (Calling Supervisory) Lemp,
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PANEL, DIAL SYSTEM

-ttt et bt e et e e e PR

~J TO DISTRICT SELECTOR
\\\\‘15% LINK PRAME
QUMBER [:::::3“' — The Panel Dial Subscriber
L3 dials the Office Code and
4 4=-digits of the Called

Telephone Number, which
are stored in Relay Digit

%ﬂ
\iw
|

TNE L= | Registers in the Sender
ceT. = senoeR | (Mechanical Operator).
EQUIP/T. A
N
LINE FINOER
FRAME

As soon as the Panel Dial rﬁ J ﬁ%ﬂﬁ%ﬁgge
Calling Subscriber has r~k T~pe | SELECT
dialed the Office Code, EI:E; -]
the Sender seizes an Idle [y I~ N
Decoder. C 3 (W D2CODER !
i _
1) The Sender transmits (- A |—
the Office Gode to w5 ﬂ; It
the Decoder. LNE [ SENOER —11
2) The Decoder sets up EQUIP'T, ﬂ; :;A BISTRICT
relay combinations - el SELECTOR
. INE RIC
- the Sender to F[]‘N%ER FLRlx‘:ﬁE DigRAME
inform the Sender FRAME

the location on the
District Selector Frame Multiple Banks of the Outgoing Trunk Group.

3) The Decoder is then released by the Sender to service other calls,

4) The District Selector Frame Multiple Banks correspond to the Outgoing Trunk
Multiple on the Manual M"A" Switchboard.

5) The District Selector Frame Brush Rod corresponds to the Calling Cord, and the
Multiple Brush to the P1

- Of the Manual "A" Switchboard.

.J P [
= HSE
Y ] 1 (V)
1 TN | [T @ With information obtained
- T 1% from the Decoder, the Sender
o S S R I 1. 2 causes the District Selector
= I 4)|[[]--}4e Frame Brush Rod to be driven
%ﬁf L’%E SENOER ?”:k A== up, so that the Shoes of one
A —F 1% of the 5 Multiple Brushes
U | 4F-ING . SEL.. _t ith _th T . l
LIN@ LINK OISTRICT INCOMING eonnec w N erminals
EINDER FRAME FRAME  FRAME of an Idle Outgoing Trunk

to the Called Office. Three
steps are taken in driving the District Selector Rod vertically:

1) District Brush Selection ~ The first upward movement -~ 1" to 2" - positions
one of the 5 Multliple Brushes for tripping.

2) District Group Selection - The second upward movement trips the selected
Multiple Brush, and the Up-Drive Clutch remains energized until the Multiple
Brush Shoes contact the First Trunk in the Group terminating in the Called
Office. This completes District Selections by the Sender.

3) Hunting - If the First Trunk in the Group is Busy, the District Selector
Circuit (no longer under control of the Sender) hunts up over the remaining
Trunks in the Group, stopping when the Multiple Brush Shoes contact the
first Idle Set of Multiple Bank Terminals,
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MANUAL SYSTEM

1) As soon as the "B" Operator is idle (having completed all other calls
assigned ghead of this one), the Trunk Supervisory (Guard and Disconnect)
Lamp for the selected Trumk (Outgoing at the MA" Switchboard; Incoming at
the "B" Switchboard) flashes 60 times per minute to attract the "B'" Operator's
attention., The Auxiliary Lamp (1 per each group of 10 Cords) also glows
Steadily.

2) The "B" Operator'!s Telephone Set is connected automatically to the In-
coming Trunk with the flashing Guard (Trunk Supervisory) Lamp.

3) Two spurts of Tone (Order Tones - "Beep, beepl") are placed on the Trunk.

4) Upon hearing the Order Tones, the ™A" Operator repeats the Called Number,
"1234," to the "B" Operator.,

5) Then the "A™ Operator releases her IListening Key., The CS (Calling Super-
visory) Lamp at the ™A" Switchboard is still lighted.

I

DUTGOING
TRUNK
MULTIPLE

—— — o~ — —

‘A’ BOARD

‘8° BOARD (3)

(1) Touching the
Tip of the Plug
tc the Sleeve

of the Jack.

SYATON

1) The "B" Operator makes a Busy Test of Subscriber Multiple Jack "1234."

2) If the Called@ Subscribér Iine checks Busy, the "B" Operator inserts the
Incoming Trunk Cord into & special Busy Back Jack,

3) If the Called Subscriber Line checks Idle, the "B" Operator inserts the
Incoming Trunk Cord Plug into Subscriber Multiple Jack "1234."

4) Plugging Up the Call extinguishes the flashing Trunk Supervisory (Guard)
Lamp, also the Auxiliary Lamp, and disconnects the "B" Operator's Tele-
phone Set from the Incoming Trunk Circult, ready for assignment to the
next Call Waiting.

5) Ringing Current is applied automatically to the Called Subscriber ILine.
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PANEL DIAL SYSTEM

The sslected OQutgoing

o
Trunk on the District J A
Selector Frame Multiple I~ :I Fﬂg E# 'J'j
Bank terminates as an Iy 3] e {3
Incoming Trunk on one of .N ]\‘ - %’3
the Zncoming Frame Brush 4 N . ]
Rods in the Called Office, - I L L i il
fh?s Incoming Brush Rod is e 1111 | |4
driven up, under control of EQUIP'T. — J //JHNAL
the Sender, so that the Shoes L L ffe—seL
of one of the Mul‘biple Brushes LINE LINK DISTRICT INCOMING FINAL
contact the Incoming Frame FRAME FRAME FRAME  FRAME  FRAME

Multiple Bank Terminals of an
Idle Trunk to the Final Selector Frame on which the Called Subsecribertline appears.

Incoming Selections (IB - Incoming Brush, and IG - Incoming Group) are governed by
the "thousands" digit "1" and the "hundreds" digit "2" of the Called Subscriber
Number registered in the Sender.

] [ﬂ T 1) The selected Trunk on
WIS

the Incoming Selector

i S
—
IOA

0 S H\: ég) Frame Multiple Bank

~ ] 3) terminates on one of the
9 %) Brush Rods of the Final

3 r—-—--1[E_/J })__(3 Selsector Frame serving

z L_@?Z__} o g A Directory Numbers 1000

) n:/ [L/V to 1499, including the

Called Subscriber, 1234.

2) This Brush Rod is

driven up, under control
of the Sender, so that
the Shoes of one of the Multiple Brushes connect to the Final Selector Frame Multiple

Bank Terminals of the Called Subscriber ILine, Upon "cut-through" to the Called Sub-

scriber Line, the Link releases and the Sender restores to normal, Then the Link

connects to an Idle Line Finder-District Selector Circult, ready to handle the next
call,

3) The "hundreds" digit "2" sets the Final Selector Frame Multiple Brush Rod for
tripping ing (The Brush Rod 1s driven up, under control of the Sender, 1" off normal
for tripping Brush No. O, 14" for No. 1, 14" for No. 2, 1 3/4" for No. 3 and 20
for No. 4.) Multiple Brush No. 2 to ®work" in Multiple Bank No. 2 (third up from
the bottom) serving Directory Numbers 1200 to 1299,

4) The "tens" digit "3" causes the Final Selector Frame Brush Rod to be driven up,
tripping Multiple Brush No, 2, and stopping the Brush Rod with the Multiple Brush
Shoes contacting Multiple Bank Terminals (T, R, S) No. 30.

5) The Munits" digit M4" causes the Slow-Speed Up-Drive Clutch to engage, driving
the Brush Rod up so that the Multiple Brush Shoes contact Multiple Bank Terminals
No. 34 of the Called Subscriber Line.

6) The Sender then restores to normal (releases), ready to set up another call.

7) The Final Selector Circuit checks the Called Subscriber Iine to determine if it
is Busy or Idle.

8) If the Called Subscriber Iine is Busy, the Final Selector Circult restores to
normal, "setting" the Incoming Selector Circult to return Busy Tone to the Calling
Subscriber.

9) If the Called Subscriber Line checks Idle, the Final Selector Circuit signals
the Incoming Selector Circuit to apply Ringing Current to the Galled Subscriber
Iine,

.n
3
>
<o
mg

s
>z
<>

2

' NG —TNE — DISTRICT N
2! . eSOk FINDER ~ FRAME
caLLeo STATION (7 )me FRAM
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MANUAL SYSTEM

When the Called Subscriber answers (Called Handset OFF Switchhook):

Called
Sub,

7)

8).

1) Ringing Current is tripped (cut off) automatically.

2) The CS (Calling Supervisory) lamp at the "A" Switchboard is extinguished,
signaling the "A" Operator that the Call has been completed.

3) The M"A" Switchboard Cord Circuit supplies Talking Battery and Ground
to the Calling Subset,

4) The “B" Switchboard Cord Circuit (Incoming Trunk) supplies Talking

Battery and Ground to the Called Subset,

------------------- =1 1) When the Manual
Subscribers finish
talking and replace
their Handsets, a
"Double=Disconnect!
Signal appears at
the "A"™ Switchboard,
The "AW Operator
takes down both Cords,
whieh brings up the
Disconnect Signal at
the "B" Switchboard,
The "B" Operator

. takes down the Trunk
STATIO Cord, restoring the

. Switchboard Equipment
to normal.

The Called Handset ON Switchhook lights the Calling Supervisory (CS) Lemp
at the "A" Switchboard.
The Calling Handset ON Switchhook lights the Answering Supervisory (AS)
Lamp at the "A" Switchboard,
The "A" Operator taskes down the Callling Cord at the "A" Switchboard,
extinguishing the Calling Supervisory (GS) Lamp, and lighting the Trunk
Supervisory (Disconnect) Lamp at the "B" Switchboard.
The '"B" Operator takes down the Trunk Cord at the "B" Switchboard, extin-
guishing the Trunk Supervisory (Digscomnect) lamp, and restoring the "B"
Switchboard to normal.
The "A" Operator withdraws the Answering Cord Plug from the Answering Jack
at the MAM Switchboard, extinguishing the AS (Answering Supervisory) Lamp,
and restoring the "A" Switchboard to normal.
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PANEL DIAL SYSTEM

When the Called Subscriber answers (Called Handset OFF Switchhook):
1) Ringing Current is tripped (cut off) automatically.

2) The District Selector Circuit supplies Talking Battery and Ground to the
Calling Subset.

3) The Incoming Selector Circuit supplies Telking Battery and Groumd to the
Called Subset.
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LINE
FINDER FRAME. PRRANES  pNOE
FRAME

When the Panel Dial Subscribers replace their Handsets, the 1) Iine Finder,
2) Distriet,
3) Incoming, and
4) Final Selector
Brush Rods restore to normal, ready for use in handling other ocalls.
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MANUAL SYSTEM

A Call between two NORTH
Manual Subscribers would
originate at the NORTH

MA" Switchboard and terminate
through the NORTH "B" Switch-
board.

—— - — =
~

55
CCY.
EQUIP‘T

CALLED STATION

A Call from a LINGOLN Manual
Subscriber to a NORTH
Manual Subscriber would
originate at the LINCOLN
"A" Switchboard and termi-
nate through the NORTH "BY
Switchboard.

A Call from a NORTH Manual STATION
Subscriber to a LINCOLN Manusal
Subscriber would originate at

the NORTH "A" Switchboard and
terminate through the LINCOLN ‘B BOARD
MB" Switchboard.

77787

\Z
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PANEL DIAL SYSTEM

In handling a Call between

-
two NATIONAL Panel Dial ! 7 |
Subscribers: | [E:Eg [:EH [ﬁ\\\ \ﬁ\T I

1) The Line Finder and PN ] S SRR
District Selector H L] [: T I
Frames replace the =0 - ]
Manual "A" Switchboard sauiFi | | HATORAR . ]
as the originating ] LH M=
switching equipment, r-E= h::j: [:/,/ .Eﬁﬁ:

2) While the Incoming and | LA
Final Selector Frames & S—
repla_ce the Manusal CALLED. STATion Eﬁx"t ;?:?EER DE’QA"&%T tngF?Xk%c, F?X:Ak
M"B" Switchboard as '
the terminating switching equipment.

R a
: ;ﬂé [f N
; = "\ ﬁ%
] s A Call made by a NATIONAL
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NATIONAL, ing, and
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pt NATIONAL Office has

¥ control of all
selections in both

\d' .y W \‘~7 Central Offices.

squer. [ L W
r I
0 | s A
I~ N~ l
! i
l L Ly~
e e e e m——————- -
A
e o N i

- 155 =~



PATH OF A CALL FROM A MANUAL SUBSCRIBER TO A PANEL DIAL SUBSCRIBER

1) The Manual "A" Operator passes the Called Subscriber Number to the
Panel Dial "B" Opersator.

2) The Panel Dial "B" Operator keys the Number into the Sender.,

3) The Sender sets up the Call from the Incoming Trunk to the Called
Subscriber Line through the Incoming and Final Selector Frames.

Incoming Frame Fingl Frame
MANUAL OFFICE PANEL
__;] OFFICE
| ,_@
P— m —
fo—

Position

\—4 -
\LIncoming Trunk Sender
Link Freme Frame
T==] |
"A" Switohboard Operator's I TR.StwLLADS

START LEAD

LM ————

r“ " SENDCR
7

//
I Trunk L1
Finder ~ | | 4
Sender i
S . PO
Selector BELE ot ex
NDER RELLASE HEY

RECGISTRATION KLYS

Call Distributing
MANUAL OFFICE "B" Switohboard PANEL OfFiCE

Operatort!s Position
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1)

2)
3)

f)
5)

6)

PATH OF A CALL FROM A PANEL DIAL SUBSCRIBER TO A MANUAL SUBSCRIBER

ADCI (Automatic Display Cell Indicator) Method

The Penel Dial Calling Subscriber dials the Called Subscriber Number into
the Panel Sender.

The Sender controls selectlion of an Idle Outgoing Trunk to the Manual Office.
The Sender "outpulses" the Called Subscriber Number, over the Trunk, into
the ADCI Equipment in the Manual Office.

The ADCI Equipment registers and translates the pulses into signals which
light up the proper digits on the Indicator glass plate.

The Panel Dial "B" Operator reads the Called Subscriber Number on the
Indicator and inserts the Incoming Trunk Cord Plug into the Subscriber
Multiple Jack, "wiping out" the display. The ADCI Equipment is now ready
to handle the next Waiting Call,

Since this method of handling calls was developed for the Panel Dial System,
the pulses are called PCI (Panel Call Indicator) Pulses.

SUBSCRIBER N ,"\9\/, e

-y
TO CALLED 0027 2700
_LIMANUAL) o

|
k Z
| care | i
LINE FINDER FR PANEL LINK FR DISTRICT FR l A
1o [ ELAYS ! i
carime | o—3 T | {' [reLease
SuBS. [& ] Tan | i ‘ KEY
(PANEL) & I L - f O t
[% ] | | PANEL | MANIJ_AL
OFFICEI OFFICE ——— - -
[ T i
| 1 TRUNK TRUNK FINDER/ |
- D LEADS RELAYS SPLITTING KEY| |
, L LRAG |
| o 1 1
— 3 LEADS E | [ : .
a ¢ i RECORDER CKT }—b—
1
[.__‘ SENDER ' | i
{ i ADCI APPLIQUE uNIT |

PATH OF A CALL BETWEEN PANEL DIAL SYSTEM AND MANUAL SYSTEM SUBSCRIBER

«—Call Indicator
Display
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LINE FINDER
FRAME

In large Central Office Buildings, the number of Outgoing Trunks to the
different Central Offices exceeds the capacity of the Distriet Selector

- 86T -
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Selector Frame, while others are routed through the Office Selector Frame.

e __b————1 The Decoder sets up the Sender for Office Selections (OB and OG - Office Brush

and Office Group), in addition to District Selections, when Calls are routed

through the Office Selector Frame,
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