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GT&E STANDARD 

CIRCUIT DESCRIPTION 
TYPE lOAl KEY TELEPHONE SYSTEMS 

1. GENERAL 

1.01 This section describes the operation of the in-
dividual circuit assemblies used in lOAl key 

t.elephone syst.ems, including some angle-bracket­
mounted assemblies originally int.ended for use in 
the lOA syst.em. Whenever possible, each assembly 
will be discussed separat.ely in order to keep the in­
formation · as widely applicable as possible. Since 
the variety of combinations of these assemblies 
is so ~t•, the operation of combinations of assem­
blies will not be described except where necessary. 

1.02 This revision is issued to add figures 11 through 
14 and related t.ext covering those l0A key 

t.elephone syst.em assemblies still in manufacture 
which are sometimes associated with lOAl syst.ems. 
Figure 8 has been substantially revised to include 
modification of the Al-A3 relay spring numbering 
and references thereto, as well as to show changes in 
relays FA and FB, relocation of strap G, addition of 
strap Y and addition of F and G wiring. The same 
modification of relays FA and FB has been shown 
in figure 5, and the same addition of strap Y, F and 
G wiring in figure 1. Correction of lead destinations 
has been made in these and in other figures. 

2. CENTRAL OFFICE OR PBX LINE 
CIRCUIT (FIGURE 1, H-883002-2, 
H-85781-1) 

2.01 When the central office applies ringing pot.en-
tial to the line for a call to the station served 

by the key t.elephone system, relay R is energized 
over a path which varies, depending upon the strap­
ping option selected in accordance with the ringing 
scheme used in the central office. As wired at the 
factory with G and X straps for metallic service, 
ringing current from the ring side of the line passes 
over the X strap, springs 3T-4T of relay A, capac­
itor C, diode MR5, thermistor R, the number 2 
winding of relay R, and the G strap to the tip side 
of the line. If the syst.em is installed at a ring sta­
tion, the path from the ring side of the line is the 
same, over the X strap, but the return is to ground, 
either directly over the S strap or by way of the R 
strap and the common audible signal control ( Fig. 
7). These options can not be used with bridged 
ringing. If the syst.em is installed at a tip station, 
the Y strap is used in substitution for the X strap, 
with either the R or the S strap, as before. In any 
case, relay R is energized in series with thermistor R 
during the negative half-cycle of the a-c wave. During 
the pasitive half-cycle, diode MRl conducts, by-

passing relay R, while flow through diode MR5 is 
blocked, inserting resistor A in the path to avoid 
damage to the thermistor. Varistor MR3, which 
protects against the effects of line transients, is pro­
vided at the factory with G wiring. When R strap­
ping is installed for the common audible signal op­
tion, G wiring should be disconnected and replaced 
with F wiring. Thermistor R has an initial high re­
sistance which prevents relay R from operating on 
short stray pulses, but this resistance is greatly re­
duced by the heating effect of ringing current, thus 
permitting R to operate and apply ground over its 
contacts 4B-3B to lead TO. This energizes the 
heater winding of relay TO in the lamp flashing and 
incoming signal timeout circuit (figure 5), where 
the thermal contact requires about 30 seconds of 
heating before opening. Until then, relay R locks its 
number 1 winding over its contacts 2T-1T and relay 
A contacts 3B-4B to ground returned from the time­
out circuit on lead LK. The ground applied to lead 
TO is also extended in figure 5 (via figure 6 when 
provided) to lead F, where it starts the lamp flash­
ing circuit. This provides a periodic closure between 
leads LB and LF, so that the a-c supply for the line 
lamps is intermittently connected through relay R 
contacts 1B-2B to lead L, thus causing the lamps at 
all stations to light during each closure. Relay R 
also applies battery (or ringing potential) over its 
contacts 4T-3T to sound the buzzers (or ringer~) 
which signal the incoming call. 

2.02 To answer the call, the line pick-up key is 
depressed and the handset is lifted off-hook. 

Ground on lead Al is closed through the called sta­
tion's telephone (via. the depressed line pick-up 
key) to lead A of this circuit, operating relay A. 
Operated, relay A at contacts 3B-4B opens the hold­
ing path for relay R, relay R releases, removing 
ground from lead TO and Rl opening the circuit 
to the lamp flashing and, the automatic time out 
circuit and the common audible signal equipment. 
Relay A at contacts 5B-6B closes ground to lead 
CO, operating relay TO in the lamp flashing and in­
coming signal time out circuit ( figure 5, -9). In op­
erating, relay TO removes battery from its heater 
winding. Relay A, at contacts 5T-6T closes the ± 
lead of the visual signal power supply to lead L to 
light the line and busy lamps ( of all key telephones 
accessing this circuit) steadily to indicate a busy 
line. 

2.03 The call in progress can be placed in a hold 
condition by operating the hold key, which 

mechanically releases the line pick-up key. When 
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the line pick-up key restores, ground is removed from 
lead A, and the winding of relay A. Relay A restores, 
removing the shunts from both windings of relay 
H. Relay H operates, placing a 180 ohm loop across 
tip and ring to hold the preceding equipment oper­
ated. Operated, relay H at contacts 3-4, closes 
ground to lead HA, which holds relay TO of the line 
flashing and incoming signal time out circuit (fig­
ure 5, -9) operated, and also operates relay WS of 
the lamp winking circuit (figure 6, -10). Relay WS 
closes ground over lead S through make contacts 
of relay FB (figure 5, -9), to lead W, to operate 
relay W of the lamp winking circuit. Operation of 
the lamp winking circuit is discussed in paragraph 
7. To release the call from a hold condition, depress 
the line pick-up key of the line on hold. Relay A re­
operates and at contacts 1B-2B and 1T-2T places 
a shunt across windings #1 and #2 of relay H, 
respectively. Relay H restores and releases the lamp 
winking circuit. 

2.04 An outgoing call is originated from a key tele-
phone station by depressing the line pick-up 

key of an idle line (indicated by a dark line lamp) 
and removing the handset from the cradle. Opera­
tion of the line pick-up key extends ground from 
lead Al through the key telephone to operate relay 
A over lead A. Operated, relay A shunts both wind­
ings of relay Hat contacts 1T-2T and lB-2B. Relay 
A, at contacts 5B-6B, closes ground to lead CO, to 
operate relay TO of the lamp flashing and incoming 
signal time out circuit (figure 5, -9). Relay A closes 
the ± lead of the visual signal power supply through 
its contacts 5T-6T to lead L, to light the line and 
busy lamps of other key telephones on the same line, 
to indicate the line is busy. The calling party can 
proceed to dial. 

3. AUTOMATIC TIE LINE CIRCUIT 
(FIGURE 2, H-883002-3, H-85781-2) 

3.01 On an incoming call, battery applied to the 
tip side and grounrl applierl to the ring side 

of the line by relay TB of the distant tie line cir­
cuit, is closed to leads T and R of this circuit, 
through relay RET, to the winding of relay L. Re­
lay L operates and at contacts 1-2 closes ground 
through break contacts of relay CO and TB, to op­
erate relay LL Operated, relay LI at contacts 1-2 
closes ground via lead TO to the lamp flashing and 
incoming signal time out circuit (figure 5, -9) to 
the heater winding of relay TO, to start automatic 
time out. The same ground is extended to the wind­
ing of relay FB ( through the lamp winking circuit 
if provided) to start the lamp flashing circuit 
(paragraph 6.01). Relay LI, at contacts 3-4, closes 
lead LF, interrupted at the lamp flashing circuit, to 
lead L, to signal the called station by flashing the 
corresponding line lamp. Relay· Ll, at contacts 5-6, 
closes lead RR to lead R of this circuit and also at 

the common equipment circuit (figure 7, -11). Nega­
tive battery from the audible signal power supply is 
extended via lead -MB, ± of the common equip­
ment circuit, to leads R and RI, to start the com­
mon audible signal equipment. Relay LI, at con­
tacts 7-8, closes the -MB, ± lead ( terminal 36) of 
the audible signal power supply to lead RI, to start 
the individual or common audible signal equipment. 

3.02 When the called party answers, by lifting the 
handset from the cradle and depressing the 

line pick-up key, the T and R leads are bridged or 
looped through the called party's key telephone, 
closing ground to the winding #1 of relay TB. Re­
lay TB operates, and releases relay LL Relay LI, 
released, stops the automatic time out and lamp 
flashing circuits by removing ground from lead TO. 
Operated, relay TB at contacts 5B-6B, closes ground 
over lead CO to operate relay TO of the lamp flash­
ing and incoming signal time out circuit ( figure 5, 
-9) and at contacts 3B-4B closes ground to the 
winding of relay CO. Relay CO, operates and locks 
to ground at contacts 1-2 of relay L. Relay CO, at 
contacts 5-6, connec.ts lead LB ( ± AC lead from 
visual signal power supply) to lead L to light the 
line and busy lamps associated with this line stead­
ily, to indicate a busy line. 

3.03 When the calling party releases first, restoring 
the TB relay of the distant tie line circuit, re­

lay I- of this circuit remains operated from battery 
and ground at contacts IB-2B and 3T-4T of relay 
TB. Relay L, in turn, holds relay CO operated, to 
prevent a false incoming signal. Relay TB of this 
circuit restores when the called party releases, re­
leasing relay L, which in turn releases relay CO, re­
turning this circuit to normal. If the called, party 
releases first, relay L holds operated from battery 
and ground over leads T and R from the distant tie 
line circuit. Relay L holds relay CO operated to 
prevent a false incoming signal. Relay L will remain 
locked operated until the calling party at the dis­
taut tie line station releases, restoring the TB relay 
of the distant tie line circuit, thus removing battery 
and ground from leads T and R. Released, relay TB 
releases relay CO, returning this circuit to normal. 

3.04 Lifting the handset at the key telephone sta-
tion and depressing the line pick-up key, when 

the line is idle (indicated by dark busy lamps), 
closes a loop circuit through the telephone over 
leads T and R to the windings of relay TB. Relay 
TB operates and at contacts 1B-2B and 3T-4T, 
closes ground and battery to the winding of relay 
L. This battery and ground is also applied to the 
T and R leads through the windings of relay RET 
to the distant tie line circuit to signal the called 
station. Relay operation at the distant tie line cir­
cuit is the same as described in paragraph 3.01. 
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4. RINGDOWN TIE LINE CIRCuIT 
(FIGURE 3, H-883002-4, H-85781-3) 

4.01 During an incoming call, ringing current over 
leads T and R from distant ringdown tie line 

circuit operates relay R. Relay R, at contacts 5-6, 
closes lead R to lead RR and at contacts 2-3, closes 
battery to the winding of relay Rl. If a common 
audible signal control is provided, closing lead R 
to lead RR, will start the common audible signal. 
Relay Rl operated, locks to battery at lead LK 
from the automatic time out circuit (figure 5, -9). 
The battery will remain on lead LK until the bi­
metallic contacts of the thermiil relay TO (figure 
5, 9) open. Relay Rl at cDntac,ts 3-1 closes ground 
to lea~ TU ::i.nd tl,e hcate1 w,nJing of the thermal 
relay of the automatic time out circuit; ground at 
3-4 is also closed to relay FB of the lamp flashing 
circuit ( figure 5, -9), starting the lamp flashing cir­
cuit. Relay Rl at contacts 5-6, closes leads LF to 
lead L. Lead LF has interrupted battery closed to 
it from lead LB of this circuit, through contacts of 
relay FB of the lamp flashing circuit, causing the 
line lamps to flash, indicating an incoming call. 
Relay Rl at contacts 7-8, closes lead -MB, ± to 
lead Rl. This connects negative battery from the 
audible signal power supply to the individual or 
common audible signals. 

4.02 The called party answers by taking the hand-
set off-hook and depressing the corresponding 

line pick-up key, indicated by a flashing lamp. A 
loop is completed through the key telephone, from 
battery at the winding #1 of relay TB over lead R, 
through the key telephone over lead T to ground 
at the winding #2 of relay TB. Relay TB operates. 
Relay TB at contacts 1 T-2T opens the holding path 
to relay Rl. Relay Rl releases, stopping lamp flash­
ing and audible signaling. Relay TB at contacti; 5B-
6B, transfers lead LB to lead L, to light the line 
lamps steadily, to indicate a busy line. Relay TB 
at contacts 3T-4T closes ground over lead CO to 
the TO relay of the automatic time out circuit (fig­
ure 5, -9). Rl lay TO operates and rernoves batte1 y 
from the heater \\HlClr:1g of tLe thermal relay. Relay 
TD at contacts 3B-4B and 1B-2B, completes the 
transmission pa th. 

4.03 To originate a call from a key telephone sta-
tion, lift the handset off-hook and depress the 

corresponding line pick-up key and the signal key. 
Depressing the line pick-up key completes a loop 
from battery at' winding #1 of relay TB over lead 
R, through the key telephone, over lead R to ground 
at winding #2 of relay TB. Relay TB operates and 
at contacts 5B-6B closes leads LB to lead L, to light 
the line lamps steadily, to indi.'.::a te a busy line. De­
pressing the signal key, closes ground over lead S to 
the winding of relay RO. Relay RO operates and at 
contact 2-3 and 5-6 closes ringing current over leads 
T and R to the distant tie line circuit. When the 
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signal key is released, ground is removed from lead 
S, releasing relay RO. Released relay RO, extends 
the calling key telephone station to the called 
station. 

4.04 During transmission, the TB relays of both tie 
line circuits are held operated across the T and 

R leads by station equipment. When either the 
called or calling party disconnects, opening the loop 
across the T and R leads, their associated TB relays 
release, returning the tie line circuits to normal. 

5. STATI<nr LINE CIRCUIT 
(FIGl RE 4, H-883002-5, H-85781-4) 

5.01 When the calling party, at the distant station, 
lifts the handset off-hook, a loop is completed 

from ground at winding #2 of relay L through con­
tacts 1-2 of relay RO, through the loop at the call­
ing station, through contacts 4-5 of relay RO, to 
winding #1 of relay Land battery. Relay Lis ener­
gized and operates. Relay L, at contacts 1-2, closes 
ground through break contacts 1-2 of relay CO, 
break contacts 1-2 of relay TB, to the winding of 
relay Ll. Relay Ll operates and at contacts 1-2 
closes ground through lead TO to the heater wind­
ing of the thermal relay ( figure 5, -9), to start the 
time out circuit, this same ground is closed to relay 
FB of the lamp flashing circuit ( figure 5, -9). Relay 
LI closes lead LF, which is connected to lead LB 
(lamp battery) of this circuit through make con­
tacts of relay FB (figure 5, -9), to lead L, causing 
lamp flashing at all stations accessing this circuit. 
Relay Ll at contacts 7-8, closes negative battery 
from lead -MF, ± through lead Rl, to the ringers 
of all stations accessing this circuit. 

5.02 When the called station answers, by lifting 
the handset off-hook and depressing the line 

pick-up key, a loop is completed from ground at 
winding #2 of relay TB, through the loop at the 
called station, to winding #1 of relay TB and bat­
tery. Relay TB is energized and operates. Relay 
TB at contacts 1-2 opens the circuit to the winding 
of relay Ll, causing relay Ll to release and stop all 
signaling. Relay TB at contacts 5-6, closes ground 
through lead CO to relay TO of the automatic ti.me 
out _circuit (figure 5, -9). Relay TO operates, re­
movmg battery from the heater winding, stopping 
the time out. Relay TB, at contacts 3-4, closes 
ground to the winding of relay CO. Relay CO is 
energized and operates. Relay CO, at contacts 5-6, 
closes lead LB to lead L, to light the station line 
lamps steadily to indicate a busy line. The two 
parties can now converse. 

5.03 Lifting the handset off-hook and depressing 
. the line pick-up key at the key ~lephone sta-

tion completes a loop from ground at winding #2 
of relay TB, through the loop at the key telephone 
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station, to battery at winding #1 of relay TB. Relay 
TB operates, and at contacts 3-4 closes ground to 
the winding of relay CO. Relay CO is energized and 
operates. Relay CO at contacts 5-6 closes lead LB 
to lead L. to light the corresponding line lamps 
steadily, indicating a busy line. 

5.04 Depressing the signal key at the key telephone 
station closes ground through lead S to the 

winding of relay RO. Relay RO is energized and op­
erates. Relay RO at contacts 2-3, and contacts 5-6, 
closes ringing current to the distant station. When 
the signal key is released, ground is removed from 
lead S, de-energizing relay RO. Relay RO releases 
and removes ringing current from the line. When 
the distant station answers, by lifting the handset 
off-hook, a loop is completed from ground at wind­
ing #2 of relay L, through contacts 1-2 of relay 
RO, through the loop at the distant station, through 
contacts 5-6 of relay RO, to winding #1 of relay L 
and battery. Relay Lis energized and operates. Re­
lay Lat contacts 1-2 closes ground to relay CO, to 
prevent false signaling should the calling key tele­
phone station hang up first. 

5.05 During conversation, relays L, TB, CO, remain 
operated. Should the party at the distant sta­

tion disconnect first, the loop is opened to relay L, 
and relay L restores. Relay TB and CO remain op­
erated. When the key telephone station disconnects, 
the loop to relay TB is opened. Relay TB releases, 
and at contacts 3-4 opens the holding circuit to re­
lay CO; relay CO restores, returning this circuit to 
normal. Should the key telephone disconnect first, 
the loop to relay TB is opened; relay TB restores. 
Relays L and CO remain operated. When the dis­
tant station disconnects, the loop is opened to relay 
L. Relay L restores and at contacts 1-2 opens the 
holding path to relay CO, relay CO restores, return­
ing this circuit to normal. 

6. LAMP FLASHING AND INCOMING 
SIGNAL TIME OUT CIRCUIT 
(FIGURE 5, H-883002-9, H-85781-5) 

6.01 On incoming calls, ground on lead F (from 
-2, -3, -4, or -5; figures 1, 2, 3, or 4, respec­

tively) is closed through break contacts 2T-3T of 
relay FA, to the winding of relay FB. Relay FB is 
energized and operates. Relay FB, at contacts 7T-
8T, closes ground to the winding of relay FA. Relay 
FA is energized and operates. Relay FA, at con­
tacts 2T-3T, opens the operating circuit to relay 
FB, relay FB is de-energized and releases. Relay 
FB in restoring, opens its make contacts 7T-8T, 
removing ground from the winding of relay FA. 
Relay FA is de-energized and restores, reclosing 
ground to the winding of relay FB. This cycle will 
continue as long as ground remains on lead F. 

6.02 On incoming calls, ground on lead TO (from 
-2, -3, -4, or -5; figures 1, 2, 3, or 4, respect­

ively) is closed to the heater winding of the thermal 
relay. The heater winding will generate enough heat 
in about 30 seconds to cause the bimetallic springs 
to open. Ground on lead CO is closed to the winding 
of relay TO; relay TO is energized and operates. Op­
erated, relay TO, at break contacts 1 T-2T, removes 
battery from the heater winding, stopping the time 
out circuit. 

6.03 Ground on lead CO, from the central office 
or P-B-X line circuit, is closed to winding #1 

of relay TO. Relay TO is energized and operates. 
Relay TO, at contacts 3T-4T, closes battery to the 
winding of relay PFl, and at contacts 5T-6T closes 
battery to the winding of relay PF2. Relay PFl 
and PF2 operate and remove the shunt across the 
R and RI, and T and Tl leads of the central office 
or P-B-X line circuit. Should a power failure occur, 
relays PFl and PF2 will restore. Contacts of relay 
PFl and PF2 provide an alternate path that bridges 
the central office or P-B-X line circuit (figure 1, -2). 
In this way, when relay A of the central office or 
P-B-X line circuit cannot operate because of power 
failure, the central office or P-B-X line is connected 
directly to the key telephone station, and outgoing 
calls can always be made. Incoming calls can be re­
ceived if bridged ringers are provided. 

7. LAMP WINKING CIRCUIT 
(FIGURE 6, H-883002-10, H-85781-6) 

7.01 When relay H of the central office or P-B-X 
line circuit operates during a hold condition, 

ground at make contacts 3-4 is closed througl;i lead 
HA, through the lamp flashing and incoming signal 
time out circuit (figure 5, -9), to the winding of re­
lay WS of this circuit. Relay WS is energized and 
operates. Relay WS, at contacts 2-3, closes ground 
through lead F to the winding of relay FB of the 
lamp flashing and incoming signal time qut eircuit. 
Relay FB operates and starts the lamp flashing cir­
cuit as discussed in paragraph 6.01. Relay WS, at 
contacts 4-5, closes ground through lead S, through 
a pair of make contacts on relay FB (figure 5, -9), 
through lead W, to the winding of rday W of this 
circuit. Relay W, at make contacts 6T-7T, closes 
this same ground to the winding of relay WT. Relay 
WT operates, and at contacts 4-5, opens the operat­
ing path to relay W. Relay W releases, and at con­
tacts 6T-7T, opens the operating path to relay WT. 
Relay WT releases, and at contacts 4-5, recloses 
the operating path to relay W, reoperating relay W. 
This cycle will continue while ground remains on 
lead HA. When relay H of the central office P-B-X 
line circuit releases; ground on lead HA is removed, 
releasing relay WS. 
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8. COMMON EQUIPMENT CIRCUIT 
(FIGURE 7, H-883002-11, H-85781-7) 

8.01 When an intercom station lifts the handset off-
hook and operates the intercom line button, 

a loop is completed from ground at winding #2 of 
relay BF, through the loop at the calling station, 
to battery at winding #1 of relay BF. Relay BF is 
energized and operates. Relay BF, at contacts 1-2, 
closes lead -MB from the visual signal power sup­
ply, to lead L, causing the intercom line lamps to 
light steadily. Relay BF, at contacts 3-4, closes 
ground to lead CO, to start the automatic time out 
circuit ( -9). 

8.02 Relay Rl operates in conjunction with the 
central office or P-B-X line circuit. Ringing 

current closed to lead ST through the central office 
or P-B-X line, causes relay Rl to operate. Relay 
Rl, at contacts 3T-5T, closes lead -MB, ± lead R 
to start the common audible signal equipment. 

9. THREE CENTRAL OFFICE OR P-B-X 
LINE CIRCUITS WITH LAMP FLASH­
ING AND INCOMING SIGNAL TIME 
OUT CIRCUIT 
(FIGURE 8, H-883002-12, H-85781-8) 

9.01 This circuit consists of three central office or 
P-B-X line circuits and a lamp flashing and 

incoming signal time out circuit, all mounted on a 
single panel. Internal strapping provides a large 
amount of wiring which would be installer's wiring 
if separate, individually mounted, circuits were 
used. The operation of this circuit is the same as the 
combined operation of the separate circuits and can 
be followed by referring to paragraphs 2 and 6. 

10. DIAL INTERCOM SELECTOR CIRCUIT 
(FIGURE 9, H-883002-70, H-85973-1) 

10.01 Seizure. Lifting of the handset at an intercom 
station telephone and operation of the inter­

com system push-button key at that telephone, 
when the intercom system is idle (busy lamps dark), 
closes a loop circuit through the telephone over the 
T and R leads to the windings of relay A to talking 
(A) battery and ground. Relay A operates, closes 
a circuit to relay B, and relay B operates after a 
brief delay due to its sleeve. Relay B, in operating, 
closes a circuit to light the busy lamps associated 
with the intercom system at all intercom stations. 
This also removes a ground from lead J, closes a 
ground to lead H, and completes a circuit from 
ground on terminal 20B (strap "L"), through strap 
"A", to the two windings of relay Din series, aiding, 
causing relay D to operate. Relay B also prepares 
a pulsing path to the rotary switch MM. 
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10.02 Dialing. As the calling party dials, opening 
and closing the loop, relay A follows the pulses, 

alternately restoring and reoperating; relay B is 
alternately energized and de-energized, but remains 
operated due to its sleeve. When relay A restores, a 
circuit is closed from ground through contacts of 
relay B and strap "D" to the motor magnet of the 
rotary switch MM. The rotary switch MM arma­
ture operates, but the wipers do not step at this 
time since this is an indirect drive switch. The inter­
rupter contacts, however, do operate closing a cir­
cuit from the same ground, through rectifier MRI 
and operated off-normal contacts 2 and 3, to the 
winding of relay T and relay C and. in parallel, to 
capacitor Cl through resistor R1 and operated con­
tacts of relay D. Relay T operates, relay C also op­
erates after a brief delay due to its heel-end slug, 
and closes a multiple holding ground from make 
contacts 2T and 3T of relay B to the winding of 
relay T. Relay C also completes a circuit to charge 
capacitor C2, and opens the signaling and group­
selecting circuits. When relay A reoperates, relay B 
is re-energized, relay C is de-energized but holds 
due to its heel-end slug, and maintains a holding 
ground to relay T. Rotary switch MM is de-ener­
gized, allowing its armature to restore and move 
the wipers one rotary step. Relay A follows the re­
maining pulses of the digit dialed by the calling 
party. Rotary switch MM follows the pulses of 
relay A and steps its wipers to a position corres­
ponding to the digit dialed. 

10.03 Signaling. When dialing is completed, relay A 
remains operated, relay B is energized and 

stays operated as do relays D and T. Relay C is de­
energized, but it is slow to release due to its slug. 
When relay C does restore, a circuit is closed from 
the audible signal power supply through contacts of 
operated relays D and T., contacts of relay C, re­
stored to level A of the rotary switch and to the sig­
naling lead (R) to the dialed station. Over this path, 
and a common return, the audible signal of the 
called station is operated. Relay C, restored, re­
moves the holding ground from relay T and from ca­
pacitor C2; capacitor C2 discharges through the 
winding of relay T, holding relay T operated for a 
period of 1 ½ to 3 seconds. During this time, the 
called station is audibly signaled. When capacitor 
C2 has discharged sufficiently, relay T will restore, 
opening the signaling circuit to the called station. No 
further signaling will take place unless the calling 
station re-dials. 

10.04 Homing. When relay T restores at the end of 
signaling, a ground is closed from terminal 14B 

(strap "C") to the rotary switch motor magnet MM 
through the interrupter and off-normal contacts; the 
rotary switch steps, self-interrupted, to its home 
position where its off-normal contacts operate and 
open the stepping (homing) circuit. This circuit is 
now back to the condition just preceding dialing. 
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10.05 Re-dialing. The calling party may re-dial the 
called number one or more times for addi­

tional 1 ½ to 3 seconds audible signaling periods. 

10.06 Answer and talking. If the called party an-
swers, both telephones are connected in paral­

lel across the same talking ( A) battery source and re­
lay A. They can now converse without difficulty. 
Other stations may also listen and talk by raising 
their handsets and, if necessary, operating their in­
tercom system push-button keys. The seven party or 
seven station limit for participants in one conversa­
tion is desirable to insure that there is adequate cur­
rent and voltage for each station. During conver­
sation, relays A, B, and D rerr.air energized and 
operated. 

10.07 Disconnect. When both (or all) parties dis-
connect, the loop to relay A is opened, and re­

lay A restores. As during dialing, relay B holds, re­
lays C and T, and switch magnet MM are energized 
and operate. After a sufficient delay, relay B re­
stores; this de-energizes relays D, C, and the rotary 
switch motor magnet MM. When relay D restores, 
the rotary switch wipers step onto the first position, 
and relay C restores after a brief delay. No signaling 
takes place because relay D is restored and rotary 
position 1 on the switch is not used. When relay C re­
stores, relay T is de-energized and since relay D has 
already restored and capacitor C2 is not connected, 
relay T will restore at once. When relay T restores, 
the rotary switch will home as before. When the ro­
tary switch MM is in its home position, and all re­
lays are restored and de-energized, this circuit is 
ready to handle another call. 

11. TYPE lOAl INTERCOM LINE 
FLASHING CONTROL CIRCUIT 
(FIGURE 10, H-883002-8, H-85780-3) 

11.01 One line flashing control circuit is required 
for each station on a dial intercom system; this 

circuit is connected between the iudividual key tele­
phone station equipment and the selector circuit 
(figure 9, - 70). On intercom calls, the line flashing 
control circuits of the called and calling lines both 
operate, but no others. A line flashing control circuit 
consists of two relays: L and LS. The line flashing 
control unit provides three line flashing control cir­
cuits. 

11.02 When a call is originated at a station asso-
ciated with a line flashing control circuit, the 

operation of the line pick-up key and lifting of the 
handset closes a circuit from ground on the Al lead 
through the line pick-up key and the hold key (if 
provided) to the A lead and battery-connected re­
lay L. Relay L operates, locks, and connects the 
calling station to the intercom selector circuit. In­
tercom selector action is described in paragraph 10. 

11.03 When the intercom selector is steppt,d ( under 
dial control) to the contacts associated with 

a called station having a line flashing control circuit, 
direct battery is connected to lead C of the called 
station's line flashing control circuit causing its LS 
relay to operate. When relay LS operates, it locks, 
starts the time out circuit and the flashing circuit 
(paragraph 6), and switches control of the line lamp 
at the called station to the flashing circuit. This 
causes the line lamp, at the called station only to 
flash to indicate a call waiting to be answered, and 
prepares an operating circuit for the associated relay 
L (of the called station). 

11.04 If the called station answers, the L relay of 
its line flashing control circuit will operate 

from ground on the Al lead through the line pick-up 
key and hold key ( if provided) to the A lead and 
battery-connected relay L. Relay L will operate, 
lock, and connect the called station through to the 
selector and common talking circuit, and open the 
circuit of relay LS. Relay LS will restore, stopping 
the time and flashing circuits, and returning control 
of the called station line lamp to normal, so it will 
now be lighted steadily, not flashing. 

11.05 When each station disconnects by having its 
handset replaced on the cradle and the hook­

switch operated, or its dial intercom line pick-up key 
restorc::d (by operation of another key), the circuit 
to the L relay of the line flashing control circuit asso­
ciated with that station will be opened and the L re­
lay will restore. This circuit will then be at normal. 
When both stations have disconnected, the dial in­
tercom selector circuit will respond as expained in 
paragraph 10. 

12. TYPE lOA INTERCOM SIGNAL CIRCUIT 
(FIGURE 11, H-883000-5, H-85776-3), 

12.01 The intercom signal circuit controls manual 
(code) signaling on an intercom line equipped 

both for manual and for selective (dial) signaling. 
When the non-locking signal key at one of the sta­
tions is depressed after connection to the intercom 
line to place a call, ground applied to lead' S operates 
relay S. Relay S closes the circuits to buzzers or 
ringers at stations on the line arranged for manual 
signaling. During selective signaling of other stations 
on the line, relay S does not operate. 

13. TYPE l0A AUTOMATIC CUTOFF CIR­
CUIT (FIGURES 12 AND 13, H-883000-28, 
H-85776-23) 

13.01 The automatic cutoff circuit controls the con-
nection of the T and R ( or E) leads to sta­

tions which can be cut off automatically from a line. 
If differs from the W.E.Co. 26B Key Telephone Unit 
in that it lacks a pair of break contacts between 
terminals 5 and 1 7, and a second pair between ter­
minals 6 and 18. 
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13.02 As shown in figure 12, ground applied over 
lead H from a station which can cut off other 

stations operates relay CO, which opens the path of 
the T and R leads to all stations on the line, and re­
moves battery from lead B to prevent operation of 
relays CT in the cut-through relay circuits for sta­
tions which can be cut off except when on the line. 

13.03 As shown in figure 13, ground applied over 
lead CO from the flashing control circuit as­

sociated with a dial intercom line (when a station 
on that line originates a call) operates relay CO, 
which removes battery from all leads E. This pre­
vents any station on the line other than the called 
shtion from op"rating its relay L (see figure 10) to 
access the line. 

14. TYPE lOA CUT-THROUGH RELAY CIR­
CUIT (FIGURE 14, H-883000-31, H-85776-
24) 

14.01 The cut-through relay circuit initiates cutoff 
by applying ground over lead H to operate 

the automatic cutoff control circuit (in figure 12). 
When a station which can cut off other stations gains 
access to the line, relay CT operates from ground 

SECTION 484-400-400 
ISSUE 2 

on lead Al returned over lead A from the calling 
station. At a group 1 station (H lead connected; J 
strapping) relay CT applies ground to lead H for 
cutoff, extends ground received over lead A in series 
with a diode to lead A of other cut-through circuits, 
and connects the T and R leads of the line to the 
calling station. At a group 2 station (H lead con­
nected; K strapping) relay CT will operate only if 
battery is present on lead B from the cutoff circuit. 
It locks itself to battery over its contacts 3B-4B 
before opening the path to lead B at its contacts 
2B-IB, in addition to performing the functions listed 
for a group 1 station. At a group 3 station (H lead 
not connected; K strapping) relay CT operates in 
the same manner as at a group 2 station, but does 
not operate the automatic cutoff control circuit. At 
a group 4 station this circuit is not used, and the 
station is connected directly to the automatic cut­
off circuit. When a second station has joined a call 
and the first station wishes to disconnect, ground 
on lead A (terminal 3) from the second station is 
prevented from holding relay CT by the blocking 
action of the diode, so that CT restores as soon as 
the first station removes ground from lead A ( ter­
minal 9). 
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NOTES - Figure 1 

} H a -11 circuit 1s provided, connect the ST lead (R strap) to that c1rcu1t. When -11 circuit 
1s not provided, strap tennmal 26 to terminal 36 (S strap) 

2 Only relay-operating battery (18- to 28-volt de) 1s used in this circuit 

3. G and X straps (factory installed) for bridged rmging. S and X straps for ring party 
d1v1ded ringing. S and Y straps for hp party d1v1ded ringing R and X, or R and Y straps 
for divided ringing with common a'cJdible signal (see Note 5). 

4. Provide when winking hold circuit not used 

5 G wiring factory installed. Replace with F wiring when using R strap 
A ls.'iue numbers herem refer to c1rcu1t drawing H-85781. On 1:-,.,;ues 1 through 3, present F 

winng option was standard. On issues 1 through 5, relay R was equipped with stop springs 
1B. 4B, tT. 4T. Pre:-.t>nl springs 1B, 3B, lT, 4T were numbered 2B, SB, zr, 6T, respectively 

On 1~ues 1 through 6, relay A had no X contacts Present sprangs 1B, 4B, IT, 4T, 5T were 
numbered 5T. 2B. 3T, zr, 38, respectively 

On i~ues 1 through 7, vanstor MR4 was MR2; MR2 was not 1dent1fied Resistor 3 and di­
ode MRS were not provided. and capacitor C was connected directly to thermistor R 

TO CENTRAL 
OFFICE OR 
P-8->C LINE 

R 

T0-9 
OR-12 

-----STRAP >C 

NOTE 3 

R H A 
~ X 

ZI 

ha I ·· 
~ I f 

I I I I {T0-9 OR-12 

SECTION 484-400-400 
ISSUE 2 

TO STATION CIRCUITS 
ON SAME LINE 

• 

TO STATION CIRCUITS ON 
!iAME LINE 

600 ~ Al 
~II ,,~~-~) LI" l.j "-=-•1•J [ro~--,.•~m 

olf-1 48 ; LJ!. 

• •if-+ I ~ ~i 
=
====------i~====--iH CO 

1
-----------==;~SI= =====•t~ - TO ANO FROll-g OR al !Q -IZ 

5T i ':!_) 
-----t------. . ! I :: I,! TO ANO FROM-• 

l_ LI OR-II 

,,_ 
AUDIBLE SIGNAL 
POWER SUPPLY 

TO BUZZERS OR RINGERS 
(FOR STEADY 118NALIH) 

(_:!11!._!_ ;;-i." 
~+8RO.!_ 

~-==1 PT 

5 1 

It~ ~llF:~:-~" "-11 - P-1-X LIN - FFICE 011 

- ~ OF KEY Tl~l~
1
:;~~~ :'m 

;-_L.J!. 
~ I) ~o:'l~SIGNAL 

Fi.pre l. Central 011kt or P-8-X Line Ctrcull; 
H-88a002-Z, H-867111-1 

8 ol 20 



S
canned @

300-d.p.i. S
teve C

ichorsky

NOTES - Figure 2 

1. The 14- to 28-volt de power input to this circuit (terminals 15 and 16). 
designated "A", is for transmission, and is connected only at the battery 
and ground connections marked "A"; the 18- to 28-volt de power input 
(terminals 36 and 40), designated ''B'', is for relay operation and is connected 
to all battery and ground connection points except those marked "A". 

2. The coil designated "RET", is a relay coil without any contact springs; it is 
used only for its impedance characteristics: as a retard coil is used. Its 
purpose is to isolate voice currents from the battery supply. 

SEC'lr!ON 484-400-400 
ISSUE 2 

RET 
T ( NOTE 2 ) L T TB co LI 9 T --T 

TO AUTOMATIC T - ~ TO STATION CIRCUITS ON SAME LINE 
TIE LINE CIRCUIT 
AT DISTANT KEY 
TELEPHONE SYSTEM 

-
R 

-)RI ' I TO STATION CIRCUITS ON SAMr LINE 
R ---2MF 

2T 

,if--I I, rso [j-1l•H1, 
11 
2 

30 -,1f-
11H1I 

FROM POWER SUPPLY FOR (_:lo!!_ ~l•HI~ 
1T ~ _:~J TRANSMISSION BATTERY +GRO 16 @ •If-- 22 co T0-9 OR-12 

- - ~11 ....._======~---+---_ MB 38 ~ 58 ~ l 2 5 LF 
FROM POWER SUPPLY FOR (- - --. l1Hl1 

3 ~ - -J RELAY OPERATION +GRO ~ @ ♦------..---- LB TO ANO FROM-9 OR-12 - - ~I• ~-, ~ - -
RR 2 7 ---- ~ .± (-- ----J VISU~~~IGNAL T0-11 l~ _ 23 5 30 ___ ~ POWER SUPPLY 

FROM -MB,! 36 e9 LG' 
AUDIBLE SIGNAL (- - I ---
POWER SUPPLY l~G~,G 37 7 20 ~~- TO LINE-ANO-BUSY LAMPS ~ 2 9 LG FOR AUTOMATIC TIE LINE 

[ 

Bl ..!:::;; _ CIRCUIT (PART OF KEY 
TO BUZZERS OR RINGERS - - 32 28 L TELEPHONES) 
(STEADY SIGNALING) _!'.I_ ~@1>-------------------------'-

18 

17 L 

8 

Figure 2. Automatic Tic Linc Circuit; 
H-883002-3, H-85781-2 
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NOTES - Figure 3 

l. Relay R in the ringdown ti.e line circuit has special stop springs. 

2. The 14- to 28-volt de power input to this circuit (terminals 15 and 16), 
designated "A", is for transmission and is connected only to the battery 
and ground terminals marked "'A''. The 18- to 28-volt de power input 
(terminals 38 and 40), designated '"8", is for relay operation and is 
connected to all battery and ground connection points ex c e pt those 
marked ''A"'. 

SECTION 484-400-400 
ISSUE 2 

!~WTE~-:::,,~o "-'AC---~ 
10 

RO R RI 
TO STATION CIRCUITS ON SAME LINE 

TO DISTANT 
RING-DOWN 
TIE LINE 
CIRCUIT (OR 

6 

MR 2 

TO MAGNETO 

LOCAL-BATTERY 
STATIONS) 

TO STATION CIRCUITS ON SAME LINE 

! 

R 2 s 5 

.-----◄ 

CIIMF 

f~ONPOWER SUPPLY FOR 
TRANSMISSION BATTERY (

...::~ -:...i11HN ® 
~G~~l1 j 

TO SIGNIIL KEY (PART 

-y ,. I I I OF KEY TELEPHONE 
OR SEPARATE) 

® 

@ 1IH•I 
700 

58 ~ LJ ~@ 24 LK TO ANO FROM-9 OR- 12 

- ,Jf-1. ~ - - ~] 
-MB -0-1l•Hl1 Ti'~' 'l2r 0 - - -

FROM POWER SUPPLY FOR (;,;: ~,, ~ r,. ' •o ,,. I - " - " 

"'~"' J• •l-jn :, "J 
RR 27 ----------~ ¼--i -----::-- 0 --- TOANOFROM-90R-12 (- - 0 -------------- i5 ♦ 5B 26 LB 

TOANDFROM-II~'!..__ ~ -----~·

1

1:-r•r=t===~ 
-MB,~ 36 

:::=. = ·-(,;_.;,_;; 
Bl ~' ____________________ _ S OR RINGERS (;- 32 TO BUZZER -0 

(STEADY SIGNALING) - -
TO LINE-ANO 
FOR RING-D0-:usv LAMPS 

§
2

• LGJ I I I CIRCUIT {PART N TIE LINE - I TELEPHONES) OF KEY 

LO 
--. 
_ LG 

--, 
___ 2 

FROM VISUAL SIGNAL 
POWER SUPPLY 

1-'iKur~ 3. Ru1R"down T1~ I.in~ C1rcu1t; 
H-883002-4, H-857!11-3 
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NOTE - Flgur" 4 

Th" 14- to 28-volt de power input to this circuit (terminals 15 and 16), 
dl'Sll!n,,tt'd "'.-\'', 16 for 1ran!lm1ss1on and 16 connl'ctC'd only to the battery 
and r,round tl'rminals markC'd ''A''. Tht" 18- to 28-vo!t de power input 
(11•rn11nals ]8 ,md ./,U), designated ''B", LS for relay operation and is 
conn,., tl'd to Jll bath·ry and ground connectlOn points except those 
m;uk•·<I '':\' 

RO L TB CO LI 9 ---.-~ 
TO 75-95V 20'\.AC POWER SUPPLY~- H T 3 'l I TO STATION CIRCUITS ON SAME LINE 

6 ---

• --<I>-------+ -----+--➔ ,., 

[

- I 

2 --:i I / 
- - r----+------+---l O OTHER STAT!Ot.l CIRCUITS - - ., ~-- --~I I I ON SAME LINE 

" I • r-, 
TO DISTANT STATIONS :t. l_ 5 --L--~.:::.~!-----..1...-------- ..... ~:- - - r r I TO SIGNAL KEY (PART OF KEY 

FROM POWER SUPPLY FOR TRANSMISSION 
8ATTERY@ 

FROM POWER SUPPLY FOR RELAYS @ 

- --<1>-------+ ~---___:=-------------T~13 s r TELEPHONE oR sEPARATEl . G-'-J I 
--- -------- 111 14 / s R 2 ~ "TtlH ~-'---~, 

® •IH•I I - --. 700 5 ® -'----,, 
•lr-J 2 _ 

l=:!l'!..__~l•H~ ® 

L~•2--~J 
le!!•_ --:l•H~ 111> 

~R~-~0 

I 

•If-I •IH•l>-i ~ I 2 ' TO' 

11~ @ LJ l]~I :z-----:,T0-90R-12 

I <!! -----:, 
• n ~ __._-----; 

-------~r?_ze - - - - ~ TO AND FROM-9 OR-12 

~ - - - - ~ FROM VISUAL SIGNAL r~ _ _ 23 , 30 ____ _.;J POWER SUPPLY 

SfoTTIOX 4~-~011-~,iu 
JS~LIF. 2 

TO-II~ __ 27 
5 

~g ___ -ill 
FROM AUD18LE SIGNAL (=!

8

.!._±_ 
36 I 2:D - - ~}~ 

POWER SUPPLY ~R~ ~ 37 7 
19 _ ~} I / 

~

J ~ 17 TO LINE-AND-BUSY LAMPS FOR STATION LINE 
TO BUZZERS OR RINGERS (STEADY - - - - _!. CIRCUIT !PART OF KEY TELEPHONES) 
SIGNALING) ~ _ _ ~ _ 18 __ ~ 

28 L :-----~ 

figu1, 4. Slatmn J,im••·1r1·uit: 11-1;~:l!)0'.!•5, 111.:.;~1-~ 
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NOTES • Fi1ure 5 

1 The thi-rmal l"f'lay of thr ,automatic time out circuit is mounted in the left sprmg pile•up 
uf relay TO, and i1prings 38 and 48 are operated by the tht'rmal relay only. 

2. This circuit uses only relay-operating power {IS. to ZS.volt de "B"); no transmis.'lion bat. 
tery is .-.quired. 

3. Provide when winking hold circuit is not used 

A On is:.ue. 1 thruugh 3 of c1n.-u1t drawing H.85781, relays FA and FB Wf're equipped with 
slow•to--releaff i1lttved coils of 27511 re:.istance, and dwde J w1u, not prov1dNI. For refer• 
ence purposes, llu5 former e<1uipmt'nt is elsewhere d~ignated as H apparatus, and tht> 
su;,erseding equipment shown herf>, as J apparatus 

~~ 
LF 21A Fl FA 
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• ( !.! 
~ 

• ( bl .,na 
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10£0 L er::::::::' I 
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, .. 
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; l4A NOTE 3 •II--~ 
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---• 
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FAOM-3 
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J:!._ 

~-----------+--+--' 
-'lll-,-

TO AND FIIOM-2 

<;!!. 

fROM-11--+-----------------~I--' 

~ ~9----------------' 

I' 

ZT 

•IH11, 

d
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•IH•I 

•1H•1d· 

Sl::CTION 484•400-400 
ISSUE 2 

POWER FAil.UR( CIRCUIT ,.....-,F,--·-wz-------SIA i. ~ 21)" l .:. :ii 
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48' )!A :: l. 4T f 
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,t:i 
•• ~ .. c_ ~ l . , . .: 
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"" .!,,: 
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NOTE - Figure 6 

Thie clrcuit uses only relay-operating battery (18- to 28-volt de); no 
transmission battery is required. 

WS 

[

TO 
14 ~ 

TO ANO F~-9 : = ~; 21 Ii 
OR-12 

15 ~-

150 

WT w 

250 

2MF 

;:i_ 0 
riH•I ♦ ST 

l•Hl1 

SECTION 484-400-400 
ISSUE 2 

TO ANO FROM-9 (_!_ -
OR-12 !._ -I~~-------~ ..... -----------~ 

(
..:."~ 

PPLY 20 •~:~:~:r!u@ ~•£...l--o--tt1 

18 

~1•Hl 1 

16 
700 l•Hl1 

-l1 
_:e{ 

.:;£ 
2T{ 

78( 

se{ 

LB) 10 ---0--- - 5 
9 L:!_ 
@---I 8 _L_!_) +-- 4 
7 _L!_ •-·-6 LS) -0--- -- 3 
5 l_! 

~ -- -~.!_) 
0- --- - ? 

I_W 
3 ---·---~ -- -L!_) 

0--- I 
LW o ----. 

TO ANO FROM-2 

SIEIE A.IDllD>IENlD>IIJ.M 

Figure 6. Lamp Winking Circuit; H-883002-10, H-86'181--t: 
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NOTES - Figure 7 

1. Relay H l in the common equipment circuit is a special sensitive relay with 
rnicromc>tc>r adjustments. 

2. The 14- to 28-volt de power input to this circuit (terminals 38 and 40), 
designated "t\", is for transmission and is connected only to the battery 
and ground te,·m.inals marked ''A". The 18- to 28-volt de ground only 
(terminal 37), designated "B", is for relay operation and is connected to 
all ground connection points except those marked ''A'', 

3. Installe1· should add strap "E" I hour after de power is connected to 
this unit. 

TRANSMISSION 
BATTERY-FEED 

RELAY 

BF 

~~ :l~TJ~~ ,8bRoi~iTs [.L -T - - - -=: 
SIGNALING INTERCOM t-~[----◄ 
~I~ ~~::i~1?J~ KEY ~~ ..,!! - - - ~I 
TEL SYSTEM) ~----

T0-2~T- - - - - -.>----------._ 
·~I!_ ___ 33 

TO POWER SUPPLY FOR LINE ~!_ - - -~ 
~=~I~ ~=~~:~J~O~,il331 !.._ ___ i-1 

G 30 
Slffl.Y - - - - ...... (TO REMOTE DC POWER 

f'OR INTERCOM LAI 
WHEN PROVIDEOl IP$ ±_!R.Q_ ___ ~ 

t.!R~---~ 

T0-3~[~ ~-- ~ ~ ! -----L ____ 2J 

::D .l,.. ___ -

COMMON-AUOIBLE­
SIGNAL CONTROL 

CIRCUIT 

SECTION 484--400--400 
ISSUE 2 

~-----R,·---------- II - - - - - ~Bif 

3T 

"( ,. 

13 

- - _'!!!_ 

0 ~J-R.'!_] 

I <>--

--~ ------<--__ _! 

TO ANO FROM- 5 

TO ANO FROM-4 

- t ·- TO ANO FROM-:! 

FROM AUDIBLE SIGNAL 
POWER SUPPLY 

~,~ 

E
9 !!. I I I TO BUZZERS (INTERMIT TEN OR RINGERS 

T SIGNALING) 

0 
- - - - __!G_!O&_ 

RINGING FEED + 

L_j_ !_l T0-3,40R-O r--t.'!. ..! 

~-- .! 
-{ +GAD 37 I~ @ ro EARTH oROUND - - - - - 11 I I • 

-{
co ,a 3 c 

,ftOII POWER SUPPLY ,::-• -{;; = = =--<l~-----,11~ :ofc_:-II-F-----------, 

1tt±- -tu_.,__ 

T0-2 

- - - - - ~ •I• I• ·----~--+➔ 10 

TRANSMISSION BATTERY@ -Ml 40 H @ 73V DC \ ~ TO REMOTE SUPPLY OF 
~-------RINGING CURRENT WHEN 

PROVIDED 

~'-· -----------------'\IV\, • ~ :~. 3 
r- 1000 IW. :-{ 

STIIAP •1• 

Ficure 7. Common 1-:quipm~nt Cirl'uit; 
fl.1111:1002.11, H,86781-7 
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NOTES - Figure 9 

1. Strap "A", for one-digit operation, is furnished installed; for two-digit 
operation, omit strap ''A'' and use "B'' straps (2). 

2. Straps "C", "D", and "L", for operation of the selector without either 
talking link, are furnished; remove and connect alternate leads indicated 
when either private talking link circuit (-14 or -22) is used. 

3. Lead CC2 is used only when the two talking link circuit (-22) and the 
audible signal and tone control circuit (-27) are both used. Lead CC is 
used with either private talking link circuit (-14 or -22), if -27 is not used. 

4. Strap "E" is furnished installed, and is always used with 16A systt:ms. 

5. Hf'lay D will not operate with both windings energized in parallel, opposing. 
lklay O will close its "X" contacts, due to inductive effect, when ground 
enPrgi~.ing both windings in parallel opposing is removed; relay D will 
operate and lark. 

6. Diode MH2, and capacitor C2, make relay T slow to release. 

7. Lead OS is used only with two-digit dialing (and either link circuit). 

B. Hesistor H4 must be removed, and strap "W" added when this circuit is 
used with -25. 
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TO DIAL INTERCOM 
STATION: KEY TELEPHONE 
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SECTION 484-400-400 
ISSUE 2 
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Figure 10. Dial Intercom Lamp Flashing Control Circuit; 
H-883002-8, H-85780-3 
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SECTION 484-400-400 
ISSUE 2 

MULTIPLE TO A1_L 

[-·-SIGNAL KEYS FOR 
MANUAL (CODE) 
SIGNALING INTERCOM 
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TO POWER SUPPLY [-·-FOR BUZZER(20V 
60'1.AC) 
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l-1_0_00 __ -v
3
,->- _ _:MB FOR RELAYS j 

TO POWER SUPPLY 

----~ - _R(JJ , 

----~ __ R(~ 

----~ - ~(_!! 

----~--R~ 

----&----R~ 
----~--R~ 

(18-28V DC) 

TO BUZZERS ASSOCIATED 
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Figure 11. Intercom signal circuit; H-883000-5, H-85776-3 
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Figure 12. Automatic cut-off circuit; H-883000-28, H-85776-23 
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SECTION 484-400-400 
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Figure 13. Secret service automatic cut-off circuit; H-883000-28, H-85776-23 
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Figure 14. Cut-through relay circuit; H-883000-31, H-85776-24 
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GENERAL SYSTEM PRACTICES 
ENGINEERING-PLANT SERIES 

ADDENDUM 484-400-400 
ISSUE 4, JUNE, 1970 

GT&E STANDARD 

CIRCUIT DESCRIPTION 
TYPE l0Al KEY TELEPHONE SYSTEMS 

1. GENERAL 

1.01 This addendum is reissued for correcting 
Paragraph 2.03 and Figure 6 of Section 

484-400-400, Issue 2. 

1.02 In ink or red pencil make the changes 
indicated in Part 2 to the figures and text of 

Section 484-400-400, Issue 2. Addendum Issue 3 is 
hereby cancelled, and the information contained 
within is incorporated in this issue. Remove and 
destroy Addendum Issue 3 from the practices 
binder and file Addendum Issue 4 ahead of Section 
484-400-400, Issue 2. 

1.03 Those changes that were not part of Adden­
dum Issue 3 are indicated in Part 2 with 

marginal arrows. 

2. CHANGES 

2.01 In Figure 8, cross out the relay spring 
designation 5T appearing for relays Al, A2, 

A3 in the tip side of the conversation path, and 
enter the designation lB in its place. 

2.02 Similarly, in the ring side of the conversation 
path, cross out the Al, A2, A3 relay spring 

designation 3T and substitute the designation 1 T. 
Adjacent to the two corrections enter the notation, 
"See Addendum". 

2.03 The source (AECo drawing number) of each 
figure is given in its title. For more ready 

reference the issue number of the source drawing 
used for each figure is listed in Table 1. Note that 
the issue numbers apply to the figures as printed; 
changes made by addendum are related to drawing 
issue changes in the text of the addendum, but not 
in the table. 

2.04 Except for those of early manufacture, the 
mounting plate of each key telephone unit is 

stamped with its circuit and equipment drawing 
numbers. Thus, the key telephone unit represented 
by Figure 4 (Station Line Circuit) will be marked 
SH-85781-4, to denote Issue 8 of circuit drawing 
H-85781, Figure 4. 

2.05 On Issues 1 through 10 of Dial Intercom 
Selector Circuit H-85973, as shown in Figure 

9 of Section 484-400-400, Issue 2, the winding of 
relay C was connected to battery bus B, as fed 
from relay power supply B over terminal 37A. 
With the switch normal, this placed the unfiltered 
B battery supply in parallel with the filtered A 
battery supply (fed from terminal 35A for trans­
mission) by way of a path including the coil of 
relay C, off-normal springs 3 and 2, interrupter 
springs 1 and 2, and the motor magnet of the 
rotary switch. The resulting crossfeed caused noise 
in the transmission path under certain conditions 
and was a hindrance to trouble analysis in cases 
where one battery supply blew a fuse, but not the 
other. 

2.06 Beginning with H-85973 Issue 11, battery 
feed to the winding of relay C has been 

transferred to the A battery supply. To indicate 
this change in Figure 9, add an encircled A 
adjacent to the battery symbol at the C relay coil. 
In the margin belo,v the coil symbol, enter the 
notation "See Addendum". To make this change in 
the wiring of selector circuit H-85973 Issues 1 
through 10, disconnect the B battery bus from the 
winding of relay C, and connect the winding to the 
A battery source at terminal 35A. 

2. 07 The notation "not used", appearing adjacent 
to bracketed leads at the edge of Figure 9, 

c,pplies only to the particular application of the 
circuit described in the text. The affected leads are 
used in other applications of the circuit, some of 
V\'hich include lOAl system installation. 

Table 1. Figure Sources. 

Fig. No. AE Co Circuit Dwg. No. Issue No. 

-;~ H-8 5781 8 
g H-85973 10 
10 H-85780 3 

12· 14 H-85776 8 

f~OTE: Strap Y, shown i11 Figures 1 and 3, does not appear on 

H-85781. 

2.08 In the margin adjacent to Figure 6 write 
"See Addendum" and make the following 

changes: 

(a) Contact tied to terminal 14 should be 
3. 

Copyright© 1970 Automatic Electric Company 
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ADDENDUM 484-400-400 
ISSUE 4 

(b) Contact tied to terminal 13 should be 
4. 

( c) Contact tied to ground and associated 
with above contacts should be 5. 

(d) Contact tied to terminal 12 should be 
2. 

( e) Contact tied to ground and associated 
with 2 should be 1. 

2.09 In the margin adjacent to Paragraph 2.03 
write "See Addendum" and cross out Para­

graph 2.03. The revised Paragraph 2.03 should read 
as follows: 

2.03 The call 'in progress can be placed in a 
hold condition by operating the hold 

key. When the hold key is depressed ground 
is removed from Lead A and the winding of 
Relay A. Relay A restores, remoying the 
shunts from both windings of Relay H. 
Relay H operates initially from the line 
battery on the ring side of the line, the 90 
ohm #2 winding, ring and tip of the tele­
phone circuit, 90 ohm, #1 winding to the tip 
side of the line. Relay H locks through 
contacts 1 and 2, placing a 180 ohm short 
across the tip and ring to hold the Central 
Office Equipment. When the hold key is 
released it mechanically releases the line pick 

up key. Operated Relay H at contacts 3-4, 
closes ground to lead HA, which holds Relay 
TO of the line flashing and incoming signal 
time out circuit (Figures 5-9) operated, and 
also operates Relay WS of the lamp winking 
circuit (Figures 6-10). Relay WS closes 
ground over Lead S through makEi contacts 
of Relay FB (Figures 5-9), to Lead W, to 
operate Relay W of the lamp winking circuit. 
Operation of the lamp winking circuit is 
discussed in Paragraph 7. To release the call 
from a hold condition, depress the line 
pickup key of the line on hold. Relay A 
reoperates and at contacts 1B-2B and 1 T-2T 
places a shunt across windings #1 and #2 of 
Relay H, respectively. Relay H restores and 
releases the lamp winking circuit. 

2.10 In the margin adjacent to Paragraph 10.02 
write "See Addendum". Change the sen­

tence reading: "The interrupter contacts, however, 
do operate closing a circuit from the same ground, 
through rectifier MRl and operated off-normal 
contacts 2 and 3, to the winding of Relay T and 
Relay C and in parallel to capacitor Cl through 
resistor R3 and operated contacts of Relay D". to 
read: The interrupter contacts, however, do oper­
ate closing a circuit from the same ground, through 
rectifier MRl and operated off-normal contacts 2 
and 3, to the winding of Relay T and Relay C and 
in parallel to capacitor C2 through resistor R3 and 
operated contacts of Relay D. 
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