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la,_fUBEQ§LQl_g~ 

1.01 This circuit provides station talk­
ing and listening circuits and TOUCH-TONE or 
rotary. dialing arrangements together witb 
pickup keys for connection to a maximum of 17 
lines in 682- or 2682-type sets and 29 lin~ 
in 683- or 2683-type sets. Lines may be 2-
or It-wire central office, PBX. private, or 
intercom lines. It also provides for boldiDCJ 
one or more linee and offers signal lamps 
wbicb light tbe key buttons and a ringer 
wbicb may be associated witb one .of tbe lines 
or used as a common· ringer for , two or more 
lines. I,n . addition,· piCJkup keys ·may be 
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converted to nonlocking operation and used to 
provide individual or common signaling func­
tions on private or intercom lines. Jacks 
are provided so that a standard operator 
headset may be used instead of the handset. 
In addition, it is arranged for connection to 
a 2- and Jl-wire speakerphone for hands-free 
use. 

§§~!l2LIL:_QEW!&Q_~I~~lfilm! 

1:.-~IIII~t!LBigjmiDi-=-~f§L.. 
~ill 

ON 2-WIRE LINES 

1.01 ~he oandset and network circuits 
function in the usual manner as a common 
battery subscriber station circuit. 

ON IJ-WIRE LINES 

1.02 When this set is connected to a 
4-wire line, the associated 4-wire line cir­
cuit connects battery to the FW (four-wire, 
relay over the FW .lead. Ground through 
either the operated line switch or the 
speakerphone control unit completes the cir­
cuit to operate the FW relay. Operation of 
the FW relay disconnects the handset or 
headset receiver from the network and con­
nects it to the RR and RT leads, which are 
switched by the line circuit to the line 
being picked up by the set. The receiver 
leads RR and RT are switched externally to an 
impedance-matching transformer in the asso­
ciated line circuit. The transmitter and 
network function in the usual manner as a 
common battery transmitter circuit. 

HEAD TELEPHONE SET OPERATION 

1.03 In addition to the normal handset 
operation, means are provided for connecting 
a standard head telephone set to the trans­
mission circuit. When a head telephone set 
is plugged into the jacks, the handset is 
disabled and its functions are transferred to 
the head telephone set. A transistor ampli­
fier is connected to raise the transmitter 
output to approximately the level of the 
handset transmitter. 

PUSH-TO-TALK HANDSET - FS19 

1.04 When push-to-talk operation is 
required a GSKR or equivalent handset, option 
13, may be used to replace the regular 
handset provided with the telephone set. 
COnnections shall be made as shown in FS19. 

~ LIHE sw~ - rs1. rs• 

PICKUP KJ:tYS 

2.01 Pickup keys are locking type and 
have three make contacts. When·a pickup key 

2 

is operated, the common circuits of the set 
are connected to the line associated with the 
key. The pickup keys are furnished in key 
units: a 635A5C key consists of five pickup 
keys plus a bold key; and a 635G5C key, 
option z, consists of six pickup keys. 
Mechanical lockout releases any operated 
pickup key when a pickup key is operated in 
the same key unit and prevents operation of 
two keys at one time. A latch bar mechanism 
releases any operated pickup keys in other 
key units, but does not prevent simultaneous 
operation of a pickup key in each of several 
key units (see 2.04). 

2.02 connections to the pickup keys are 
made by means of a separate colored plug for 
each line. These plugs are part of the 
mounting cord. Lines may be interchanged by 
connecting the colored plug of any line to 
any pickup key of a key unit. The common tip 
and ring for each key unit consists of two 
metal contact strips with pins for connection 
to the keys (see Note 305). These strips are 
located underneath the colored plugs and 
terminate in spade-tipped leads for connec­
tion to the common circuits and to other key 
units. 

RELEASE KEY 

2.03 When these sets are used with a head 
telephone set connected to the jacks, the LS 
switch functions are performed by contacts on 
the jacks. It is therefore necessary to 
release any operated pickup keys after a call 
is terminated to avoid holding or seizing the 
associated line equipment. A nonlockinq 
pushbutton release key is mechanically linked 
to the latch bar mechanism of the pickup keys 
so that, by operating it momentarily, any 
operated pickup keys will be released. 

CHAINING SWITCH - FSS, FS6 

2.0• To prevent si~ltaneous connection 
to two or more lines in different key units, 
a chaining switch consisting of three break 
contacts is furnished in each key unit. 
Operation of any pickup key operates the 
chaining switch in that key unit, disconnect­
ing the common circuits from the succeeding 
key units. Thus, should pickup keys of two 
or more units be operated simultaneously, the 
chaining switches permit only the pickup key 
nearest the left-hand side of the set to 
connect its .line to the common circuits. 

2-WIRE LINES 

2.05 When a pickup key is OPerated, the 
common circuits of the set are connected to 
the line circuit associated with that key and 
a call may be answered or originated in the 
usual manner. 

( 



CD-69641-01 - ISSUE 1 

4-WIRE LINES 

2.06 When a pickup key is operated, the 
transmitting portion of the circuit is con­
nected to the line associated with that key. 
The A lead qround operates a pickup relay in 
the line circuit which in turn supplies 
battery to operate the FW relay and connects 
the receiving leads RR and RT to the line 
circuit. 

VISUAL SIGNALS - FS7, FS12 

k--Liabted ISUL:.-UI 

3.01 !.amps are provided to light the 
pickup and hold key buttons and are con­
trolled by the associated line circuits or 
lamp control circUits which provide distinc­
tive signals by lighting the lamps steadily 
or with various interruption rates. 

L- Auxiliarv LI!IID..i2~G-:..l§U 

3. 02 When aMitional lamps are required 
in the set· a 76A lamp socket may be installed 
in place of a pickup key unit. The lamp 
socket consists of two rows of six lamps 
each. The left-hand row.; lamps 1 throuqh 6, 
is ·connected to the same cord and cable 
conductors as the pickup key tips and rings 
while the right~hand row, lamps 1 through 1~., 
is connected to the cord and cable conductors 
for the - lamps of the pickup key which the 
lamp socket replaces. The lamp socket is 
connected to the cord by means of the colored 
plugs the same as a pickup key unit. It sust 
be located in a key position to the right of 
the last position equipped with a· pickup key 
and to the left of the internal speakerphone 
transmitter if the set is so equipped. · 

AUDIBLE SIGNALS - PSS, PS9 

AL Ringer - t§l 

3.03 A ringer and capacitor are provided 
in the set for use as either a line ringer or 
a common· ringer. The ringer is connected 
with the capacitor when used as a bridged 
ringer on a central office or PBX line. The 
ringer may be connected with or w:~thout the 
capacitor for a private line. intercom, or 
common signal as required. When the power 
failure feature is provided the capacitor is 
required. No provision is made inside the 
set ·for associating the ringer with a parti­
cular line. The R or R1 and 8 or B1 leads 
shall be· connected externally for the desired 
type of operation. 

L- Buzzers - PS9 

3.04 A mounting bracket for buzzers is 
provided inside the set. It is arranged to 
mount one or two KS-8109,L2 bUzzers,· optio~ Y 
or x or KS-20419,L1 buzzers, option W• ~r 
combinations thereof. While the KS-20419• Li 

buzzer may be mounted under any convenient 
screw bead that does not cause electrical or 
sechanical interference with other apparatus, 
the KS-8109,L2 buzzer shall always be mounted 
so that its frame is insulated from the base 
of the set. This is best accomplished by 
limiting the mounting of the KS-8109,L2 buz­
zer to the mounting bracket. Seta manufac­
tured after December 31, 1972 will be factory 
equipped with the KS-20419, L1 buzzer, option 
w. 

3.05 The KS-8109,L2 buzzer may be 
operated from a 14-30 Volt de supply using 
wiring option Y or from a 14-30 volt, 60-Hz 
ac supply using wiring option x. The KS-
20419,L1 buzzer, option w, shall be operated 
only from a 10-volt, 60-Hz ac supply. 

3.06 A pair of leads, S-Y and Y-S, in the 
orange-white binder are dedicated for buzzer 
use. When more than one buzzer is required 
spare pairs shall be used. 

CONVERTIBLE KEYS - FSIJ 

3. 01 All keys except the bold key can be 
converted from pickup to signaling or vice 
ve·rsa. Transfer and loopback functions may 
be assigned to these keys when such circuits 
are furnished. The keys are converted from 
locking to nonlocking by removing a threaded 
pin from the plunger. The circuit is 
rearranged for-signaling by moving one or 
more -spade-tipped leads on the terminal 
boards. such connections are described in 
detail in the Bell System Practices. When 
keys are used for signaling, the key contacts 
and cord condactors normally used for A lead 
functions are used for the si~naling func­
tions and are designated s or s1. 

COMMON SIGNALING KEY -. PS4 

3.08 .The set can be arranged for signal­
ing on private or intercom lines by means of 
a common signaling key. On such lines the A 
lead is not requir~d, so it is used as the s 
or S1 lead for •ignaling. In such an 
arrangement several lines may have their s or 
S1 leads extended. through the pickup key 
contacts and. by means of the associated 
spade-tipped leads, connected to one key 
wh:Lcb has been arranged for signaling on 
whichever line has its pickup key operated. 
such connections are described in detail in 
the Bell System Practices. The common sign­
aling ·key is converted to nonlockinq by 
removing the threaded pin from the plunger. 

ADDITIONAL SIGNAL KEYS - PS13 

3.09 When additional signal keys are 
required in the set a 658A key may be 
installed in place of a pickup key unit. The 
key consists of t.wo rows of six buttons each. 
The left-hand row, bUttons 1 through 6, is 
connected to the same cord and cable conduc­
tors (LJ as t;he pickup key lamps 1 through 6. 
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The right-band row, buttons 7 thrOugh 12, is 
connected to the same cord and cable conduc­
tors (LG) as the lamp grounds 1 through 6 of 
the pickup key which this key replaces. The 
key is connected to the cord by means of the 
colored plugs the same as a pickup key unit. 
It must be ~ocated in a key position to the 
right of the last position equipped with a 
pickup key unit and to the left of the 
internal speakerphone transmitter if the set 
is so equipped. 

3.10 'l'he COftllll)n lead of buttons 1 through 
6 is connected to '1'81 terminal 17, and that of 
buttons 1 through 12 to terminal 18. 'l'er­
nd.nals 11 and 18. are connected together by 
means of a removable strap. SG ground is 
connected to terminal 18. When required, the 
strap may be ·removed to provide separate 
common connections to the two rows of keys. 

DIALS 

~ TQQCR-TQHE Dial - P82 

3.11 A pushbuttoa dial is provided for 
qeneratinq and · transmittinq the 'l'OOCH-'l'ORB 
frequencies to the switching equipment. 'l'his 
dial contains a transistor oscillator capable 
of generating two frequencies simultaneously. 
The oscillator is powered by line current. 
In addition to the ten regular numerical 
buttors, this dial has two buttons designated 
•·and •• .for generating additional signals as 
may be required by the circuits to which the 
telephone set· has access. When a button is 
operated, two. frequencies are generated by 
the oscillator. A common switch on the dial 
operates when .any button is pushed and dis­
connects the handset transmitter circuit frotll 
the network and connects the dial output 
circuit in i~ place, transmitting the two 
frequencies over the.· line to the switching 
equipment. In addition. small amounts of the 
transmitted tones are fed back to the handset 
or headset receiver to assure the user that 
tones are being transmitted.· In the 2-wire 
mode, these · tones are fed back through the 
5100-ohm resistor in the dial. In the·4-wire 
mode, operation of the PW relay shunts the 
5100-ohm ·resistor of the dial with the 2400-
ohm ·PB ·resistor to compensate for the lower 
level of the tones at the 4-wire line receiv­
ing ·pair. 'l'his results in the user hearinq 
approximately the same level of tone on bOth 
2- and ·II -wire 11nes. 

3.12 Polarity guard PG, option v, may be 
provided when necessary to maintain proper 
polarity for operation of the 'l'OOCH-'l'ONE dial 
regardless of line polarity. Such a use 
would be end-to-end signaling after a connec­
tion is established. 'l'he polarity guard 
consists. of a semiconductor diode bridge 
rectifier, ·a breakdown diode to limit voltage 
surges to a safe value, and two series 
re.sistors to lil!d.t current surges. 

• 

~~ Botarv~l - fS1. rs10 

3.13 Rotary dial sets are furnished with 
a dial having a pulsing contact and two sets 
of off-normal contacts. Tbe pulsing contact 
PLS makes and breaks the · line current to 
signal the switching equipment. When the 
dial is rotated off-normal, contact ON makes 
to short circuit the handset or headset 
receiver to prevent acoustic disturbances and 
contact ON1, FS10, makes to provide switchinq 
for an external circuit such as muting a 
speakerphone loudspeaker or liftinq a trans­
mission bridge during dialing. 

LINE SWI'l'CB - FS1, PS2, FSII 

3.111 A line switch, LS, having three sets 
of contacts is provided. 'l'he continuity 
transfer contacts a, b, and c operate first 
when the handset is removed and restore last 
on · hangup. This sequence prevents a false 
hold condition when the set is connected to 
line circuits having A lead control. The 
normally open set of contacts d and e con­
trols the talking circuit to the set. 'l'hey 
•ke a.fter and break before the continuity 
transfer previously mentioned. 'l'he third, or 
normally closed set of contacts ·f and g, 
short circuits the handset or headset receiv­
er. They are arranged to break after and 
remake before the other contacts to eliminate 
acoustic disturbances due to the transients 
produced by those contacts. 

JACK CON'l'AC'l'S - FS1, FS2, PSII 

3.15 certain LS switch functions are per­
formed by jack contacts when the plug of the 
head telephone set is inserted into the 
jacks. 'l'he contacts on the A jack connect A1 
ground to the A lead, and the contacts on the 
B jack connect the ring of the line to the 
network. Each of these contacts is·in paral­
lel with the corresponding contacts on the LS 
switch, thus providing a means of switching 
from handset to head telephone set operation 
and vice versa as described in 1.03. 'l'he 
transfer contacts on · the A and B jacks 
transfer the receiver and transmitter cir­
cuits, respectively, from the handset to the 
head telephone set when operated. 

PLASH KEY - PS1, PS2 

3.16 A ·flash key, PL, ·is provided adja­
cent to the release key of 2.03 for generat­
ing a switchbook flash to recall an operator 
or· to supervise transfer functions when a 
headset is plugged into the A and B jacks 
making the LS switch ineffective. When this 
key is operated the a and b contacts make 
first to short-circuit the receiver circuit 
to eliminate acoustic disturbances that might 
be generated when contacts c and d operate to 
open the line •. Opo.n release of the key the c 
and d contacts reclose·the line before con­
tacts a and b open • 



3.17 While primarily intended for use in 
conjunction with headset operation, the flash 
key is also effective with handset operation 
as described. It is also effective with 
speakerphone operation; howewr • contacts a 
and b perform no useful function under this 
condition. 

!.. . BQLDIHG - U!&...ftli 

REGULAR HOLD - PSQ 

•.01 A hold key is pr~ided for use with 
line circuits having the holding feature. 
Operation of the hold key opens the A lead, 
permitting a hold relay in the line circuit 
to operate. Release of the hold key restores 
the operated pickup key through mechanical 
linkage. The hold relay remains operated, 
holding the line until the line is picked up 
aqain at the same or another station. ourinq 
the time the line is tleld, the lamp in tlte 
pickup key of the held line will indicate the 
hold condition by a suitable interruption 
rate. When the line is again picked up, the 
A lead is closed and the holding condition is 
removed by release of the hold relay. The 
lamp will return to a steady on condition. 

SDPPLEMENTARY HOLD - FS16 

4.02 The supplementary hold circuit for 
line circuits having A lead control provides 
a special la~flutter hold indication in 
addition to ttle normal lamp-wink associated 
with regular hold. The supplementary hold 
circuit may be connected to provide two 
features, priority hold and I hold. 

PRIORITY HOLD - OPTION G 

4.03 In the priority hold confiquration, 
the lamP-flutter signal ··is provided to all 
stations picking up the lines ttlat are 
eq~ipped for this feature. A D-180Q11 Kit of 
P~rts consisting of a 635A5C key, a pink 509A 
plug with spade tipped leads; and two contact 
strips is required. Assemble and connect the 
kit of parts to the set in accordance with 
N~te 2 and option G of FS16. The hold button 
of the second key unit is used to activate 
the priority hold function. 

I HOLD - OPTION F 

4.04 ~he I hold configuration provides 
the lamp-flutter signal only to the set 
initiating the hold. This arranqement 
requires only the regular hold key Wired 
1'\CCOrdinq to FS16, Option F. 

~. STATION BQSJ LUf_:_Dn 

5.01 The station busy lamp feature pro­
vides for liqtlting a 51 A ·or equivalent· 10 
volt lamp at a remote location to indicate 
that a particular set is Off-hook by monitor-

ing the c contact of the line switch. In 
these sets, when a headset is plugged into 
the A and B jacks the line switch functions 
are transferred to the jack contacts, and the 
c contact of the line switch no longer 
indicates true on-hook - off-hook status (see 
2.03). It is therefore necessary to monitor 
the c contact of the line switcb, the 2 
contact of the A jack, and the status of the 
chaining switches of the pickup keys to 
determine whether a true off-hook condition 
exists. This· is accomplished by installing 
eittler a D-180Q63 Kit of Parts or a P-90D033 
Printed Wiring Board Assembly in the set. 

D-180.63 KIT OF PARTS ~ OPTION K 
5.02 The D-180463 Kit of Parts conststs 

of a P-90D033 Printed Wiring Board Assembly 
plus a li•Jht beige 509A plug. The 509A plug 
has a G-V lead connected to pin 6 and a V-G 
lead connected to pin 5. When all positions 
are equipped with pickup keys use the D-
180.63 Kit of Parts and connect as shown in 
the FS. 

P-900033 PRINTED WIRING BOARD ASSEMBLY -
OPTIONS K, M, N, Q, AND R 

5.03 When all positions are not eq•tipped 
with pickup keys only the P-90D033 Printed 
Wiring Board Assembly is required. Connect 
as shown in the FS with the orange lead to 
the appropriate terminal where the G-V lead 
of the last equipped key chaining switch pluq 
terminates. 

6. 01 COnnecting infornation is shown for 
a 2- and 4-wire s~akerphone arranqement, 
options B and B. 

EXTERNAL TRANSMITTER, OPTION B 

6.02 connections a~e provided to conduc­
tors in the first plu~ of the cord for use 
with a 2- an~ 4-wire spe~kerphone using an 
external transmitter. Re.ctrrange the connec­
tions in accordance with Table E of the FS. 

INTERNAL TRANSMITTER, OPTION B 

6.03 When it is desired, a 679A transmit­
ter can be installed in the set in place of 
the last key unit.· This transmitter is 
arranged to accept the slate colored plug of 
the mounting cord for connection to the last 
pluq. All other plugs associated with the 
last key unit shall be insulated and stored •. 
connect the spade tipped s-v lead of the 
transmitter to TE1, terminal '· 

6.0Q All other connections between the 
set and the 2- and •-wire speakerphone shall 
be made via the last pluq of the mounting 

Printed in u.s.A. ,.,. ' 



cord. Rearrange the connections in accor­
dance with Table F of the FS. 

6.05 If the 2- and 4-wire speakerphone 
control unit is at the station location the 
key system· A1 ground (not to be confused with 
the internal transmitter A1 lead) may be 
extended· ·through · the muntinq cord to the 
control unit or it may be run fr0111 the 
equipment via the connector cable. 

L.__gn'Qll:_DY- FS18 

7.01 When a cutoff key is required the 
first. key unit can be replaced with a 635AD5C 
key arranged for a push-to-lock, push-to­
release key in place of the fifth pickup key 
and adjacent to the hold key. The •push­
push" key is equipped with two sets of 
transfer contacts. An adapter is provided 
with the · 63SAD5C key to provide the wiring 
transition between the slate plug of the 
munting cord and the transfer contacts of 
the push-push key. New contact strips for 
tne common tip and ring connections must be 
ordered separately to Teplace those on the 
635A5C key. See the appropriate apparatus 
figure on the drawing· for ordering 
information. 

7.02 It will be necessary to disconnect 
any line circuits and all IIIUl.tiples frOIII the 
conductors to be associated with the cutoff 
key to prevent interference with Other 
circuits. 

7.03 To install the cutoff key, remove 
the colored pluqs and contact strips from the 
635ASC key and ~isconnect the contact strip 
leads from their terminals on the terminal 
board. Install the new contact strips, the 
adapter, and the colored plugs on the 635AD5C 
key (see NOte 305). Connect the COIIIIII)n tip 
and ring leads of the contact strips to their 
terminals on the terminal · board. The BL-Y 
and Y-BL leads of the adapter and the BK-BR, 
S-BK, and BK-S leads of the slate plug may be 
connected as required. See the appropriate 
Bell System Practice for aetailed connection 
information. The BR-BK lead of the slate 
plug shall be disconnected fr0111 TB1, terminal 
10 ·in all cases. It may be connected as 
required or insulated and stored. 

§lCTIQN III - RIPERINC; DAD 

la,_ !QRKJNG WMITS 

1.01 Maximum loop resistance between this 
circuit and the lamp power supply - 50 Ohms. 

h_:FUNCnOl!AL DISIGNAUQNS 

2.01 ·None. 

6 

}L F!JNCTIONS 

3.01 Provides a handset or headset and 
anti-sidetone transmission circuit for con­
nection to 2-wire common battery lines. 

3.02 Provides a relay to switch t~e 

transmission circuit to permit connection 
through an external line circuit to a 4-wire 
line. 

3.03 Provides for picking up a maximum of 
17 or 29 lines. 

3.04 Provides for operation of holding 
circuits. 

3.05 Provides a ringer and buzzers as 
audible signals. 

3.06 Provides TOUCH-TONE dialing by means 
of a pushbutton dial. 

3.07 Provides dial pulse dialing by aeans 
of a rotary dial. 

3. 08 Provides keys that may be 
from pickup (locking) to 
(nonlocking) • 

converted 
signaling 

3.09 
signal 
lines. 

Provides a common signaling key to 
on two or more private or interc0111 

3.10 Provides for rearrangement of the 
lines on the keys by means of plug-ended line 
conductors. 

3.11 Provides lamps as visual signals. 

3.12 Provides a plug-ended lllOUnting cord. 

3.13 Provides signaling keys arranged to 
operate local circuits. 

3.14 Provides for operation with 2- and 
4-wlre speakerphone. 

3.15 Provides for a cutoff key. 

3.16 Provides for an optional push-to­
talk handset. 

4.01 When this circuit .is listed on a 
keysheet, the connecting information thereon 
is to be followed. The following are typical 
connecting circuits: 

(a) Station Systems 4-IUre Subscriber 
Line Circuits Arranged for common Bat­
tery Operation - SD-69414-01. 

(b) Station Systems - 4-Wire Private Line 
Circuit Arranged for Terminatinq in 2-
and 4-Wire · Key Telephone seta 
SD-69111t 9-01. 



(c) Station systems Auxiliary Service 
Transfer Circuit for •-wire Lines 
SD-691t22-01. 

(d) Key Telephone System No. 1A2 - co or 
PBX Line Circuit - SD-69513-01. 

(e) Key Telephone system No. 1A1 - co or 
PBX Line Circuit - SD-69270-01. 

(f) Key Telephone system No. 1A1 - Visual 
and Audible Signal Circuit 
SD-692911-01. 

(g) Station Connector Cables and Asso­
ciated Components- SD-69368-01. 

(h) Key Telephone Systems No. 1A1 and 1A2 
· Multi-Line Exclusion Circuit 

SD-691189-01. 
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(i) Switching system No. 309 Speaker-
phone control Circuit for 2- and It­
Wire Lines- SD-695•2-01. 

(j) Key Telephone system No. 1A1 or 1A2 -
Station BUsy Lamp Circuit 
SD-69580-01. 

(k) Key Telephone System No. 1A1 or 1A2 -
Supplementary Hold Circuit 
SD-69530-01. 

5.01 Manufacturing testing requirements 
are contained in drawing A-2•3118. 
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