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1. GENERAL 

1.01 The 2A Communication System provides 
for 2-way communications between two 

stations or .between a greup of up to six stations. 
The system. consists of one key telephone set and 
one 694A or B subscriber set at each station, and 
a 311AH3D key service unit (formerly identified 
as a 311A15 KSU which is being rated MD). 

1.02 This ~ction is issued to cover information 
previ~ly contained in Sections 518-430-

100 and 518~-200 wl}icb are hereby canceled, 
, and to inclUrle)nformati9Jl on tpe f-ollowing: 

• 311A16D KSU. 
,. 247-type KTU TOUCH-TONE~ adapter 

and associated 228A KTU . 

• 227B KTU. 

• 237B KTU add-on conference unit. 

• Field modification of 311A15 KSU (MD) 
to include PBX add-on circuit. ; 

• Field modification of 311A15 (~D) KSU 
to use 253B KTUs when expanding system 
stations. 

• Change lead designation from T.O to ST. 

2. IDENTIFICATION 

(a) Ordering Guide for 2A Commuilioation 
System 

(*) 

(1) Basic Replaceable Compo~ 
• Set, Subscriber, 694A-(*) ~·il~t, Sub-

scriber, 694B-(*) .<J 9 

• Set, Telephone, Key (wired 6 A lead 
control) · J ::!1' 

• Unit, Service, Key, 311Al6JJ.~!l~}:: · 

-3 (black), -51 (moss gre.en) •. -~), -:60 
(light beige), -61 (light gr~~1~.'~• \ · •. 

(2) Replaceable Com~ of ;311A1 
KSU 

• Block, Connecting, 66B3-50 -~ 
'l ;,.·· 

• Cover, 117A ., W it'· 
• Mounting, Apparatus, 16C .• ;.~·''-

.;:<! 

• Unit, Control, 57B 
P-28E322 Printed Wiring Bt'*l{'AiS$E~ 
bly (Receive) 
P-28E323 Printed Wiring4~il'·~~na;; 
bly (Transmit) 
P-28E324 Printed Wirilli 

. bly (Control} · 
• Unit, Telephone, I{~y, 
• Unit, Telephone; Key, 
• Unit, Telephone, Key~ 

©A~rican Telephone and Telegraph Company, 1967 
· ' Printed in U.S.A. 



r 
f 

t· 

SECTHlN 512-534-100 

(3) Replaceable Optional Components 

• Unit, Telephone, 1 . . 
Key, 216B s!stem e~~ansion of 

U •t T 1 h siX additional sta-
• n1 , e ep one, t• 

Key,253B Ions 

• Kit of Parts, D180006_ (3-type speaker­
phone station) 

• Speaker, Loud, KS-16846, L1 (external 
loudspeaker) 

f
Key, 227hB (tohne audible signaling 

• Unit, Telephone, } 

or eac ree 
stations) 

• Unit, Telephone, Key, 237B (PBX add­
on circuit) 

• Resistor, 1000-ohm, 1 
watt, KS-13491, L1, 
or equivalent 

• Diode, 400J, or equiv­
alent (3 required 
plus 1 for each A 
lead) 

• Unit, Telephone, 
Key, 228A 

• Unit, Telephone, 
Key, 247A 
P-48F439 Printed 
Wiring Board 
Assembly (PC1) 
P-48F442 Printed 
Wiring Board 
Assembly (PC2) 
P-48F445 Printed 
Wiring Board 
Assembly (PC3) 

• Diode, 400J, or equiv­
alent (one required 
for each A lead) 

• Unit, Telephone, 
Key, 228A 

• Unit, Telephone, 
Key,247B 

TOUCH-TONE 
circuit using 
247A (MD) 
KTU 

TOUCH-TONE 
circuit using 
247B KTU 

Pack, Circult,Nos.Y-1 
~- · \ through Y-5 (or-

\ dered individually) 
~:. -<~:oo., 

'. . ,1; ~ • • 

(4) Components fm· Optional Field Modifi­
cation of 3.l1A15 KSU (MD) 

• Resistor, 100-ohm, 10-
watt, KS-14603, L2A, or 
equivalent 

• Resistor, 226-ohm, 3-
watt, KS-14603, L3A, or 
equivalent (two re­
quired) 

• Unit, Telephone, Key, 
227A, orB, or equivalent 

• Unit, Telephone, Key, 
237B 

(b) Design Features 

PBX add-on 
circuit 

(1) The basic KSU package is equipped to 
perform switching and signaling func­

tions for a system of up to six stations (first 
group). 

(2) Space and wiring are provided in the 
KSU for growth, in increments of 6, of 

up to 18 stations. One 253A or B and one 
216B KTU must be ordered separately and 
plugged into their respective connectors (Fig. 
1 or 2) for each additional group of six 
stations. 

Note: Modification of 311A15 (MD) KSU 
is required when using 253B KTU for ex­
pansion of system stations. 

(3) Major components of KSU are shown 
in Ta.ble A. 

( 4) All components of the KSU are factory­
wired to four connecting blocks (Fig. 3). 

(5) Dial selection or nonlocking signal key 
selection for a maximum of 18 stations 

or 3 conference groups of 6 stations each 
(207C and 253A or B KTUs). 

(6) Dialing codes 0, 20, and 30 and nonlock-
ing key designations OBC, 20BC, and 

30BC are preassigned to the three confer­
ence groups. The dialing codes and key des­
ignations assigned to the stations within 
each group are as follows: 

GROUP 

First 
Second 
Third 

STATION CODES AND 
DESIGNATIONS 

4to9 
21 to 26 

27 to 29, 31 to 33 

CONFEJtmCE 
SEI.ECI'iON 

OorOBC 
20or20BC 
30 or 30BC · ,,, 

\ .• ~~\2 ~: ~,. ·. 
• .:. \,.:- • . ....;,·llllil~ •• \..,_>....._~"-" ..... ,.,. __ ......... lllliilll ...... .o;;"·''-·;...o..;o;· •. ;..._.;;;._ .... 4
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TABLE A 

KSU COMPONENTS 

REQUIRED PER KSU 

COMPONENTS 
311A15 IMDJ 311Al6D 

207C KTU-..,- Selector 1 1 

57 A (MD) Control Unit- Amplifier and Tone 
Supply 1 

57B Control Uriit- Amplifier and Tone Supply 1* 

252A (MD) KTU- Tone Cutoff 1 

252B KTU - Tone Cutoff and Current Limiting 
Circuit 1t 

253A (MD) KTU- Switching Unit 1 

253B KTU - Switching Unit 1§ 1:1: 

66B3-50 Connecting Blocks 4 4 

16C Apparatus Mounting 1 1 

117ACover 1 1 

* The 57B is electrically interchangeable with 57A (MD) when ter­

minals 7 and 8 ar~ strapped rather than terminals 7 and 17. 

t The 252B provides a current limiting circuit not provided by a 

252A (MD). Units not interchangeable. 
:t: The 253B provides an improved transmission path. Not inter­

changeable with 253A (MD). 

§ The 311A15 (MD) KSU must be modified to accept a 253B KTU. 

Note: Any station may be reassigned to an­
other conference group or may appear in all 
conference groups. However, each confer­
ence group is limited to six stations. 

(7) Control of line seizure tone to originat-
ing station and tone signaling at a called 

station (252A or B). The 252B KTU also 
provides a current limiting circuit for im­
proved transmission on the 311A16D KSU. 

(8) Hands-free listening and talking at the 
called station with loudspeaker volume 

control (694A or B subscriber set). The 
694B provides an OFF-ON switch for in­
dividual control of subscriber sets. 

There m·e limitations to the use of the 
694A and B subscriber sets in noisy lo­
cations. The limitations and specific 
rules pertaining to proper installation 
of th-e subscriber set are described in 3 
(a) (1) and must.be followed. 

(9) Voice switching amplifier when using 
hands-free operation, and tone supply 

(57A or B). 

(10) Additional microphone sensWiv.i:and 
speaker coverage in noisy loeations 

(KS-16846, List 1 loudspeaker). 

(11) Intermixed rotary and TOUC;H"'i':PONE 
dial stations (247-type and 228.AR~'fUs). 

(12) Audible signaling to a called station not 
equipped with a 694A or B su~criber 

set (227A orB KTU). 

(13) Key telephone sets wired for A lead con­
trol at each station. 

(14) Two-way communication between any 
two stations. 

(15) Conferencing from any station to, 'a 
one of three groups of up to six 

\ 
·'-... 
'':~:~. 
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2168 KTU 
PLUG-IN POSITIONS 

I 2ND \ 

• 
_/578 
~ CONTROL 

UNIT 

• 
, 

ADDITIONA L 2538 KTU 
PLUG-IN POSITIONS 

Fig. 1 - 311 A 160 Key Service Unit 

(16) Circuit busy lamps at each station. 

(17) Flashing lamp incoming visual signal to 
a called station or stations. (Interrupter 

unit is not provided by the system. Provide 
visual signal circuit from associated key sys­
tem or an equivalent circuit.) 

(18) Bridg'ing one or more PBX lines to any 
station (a 237B KTU per line) with fol­

lowing limitations: 

Page 4 

• The PBX lines associated with the 
bridging circuit must be equipped with 
hold features of the same configuration. 

• The bridging circuit allows only handset 
operation when connected to PBX line. 

• Up to six stations may be included in a 
bridging conference, but is not recom­
mended. Each station will subject the 
circuit to an additional transmission 
loss. 

• The 311A15 (MD) KSU must be field­
modified to accept the bridging KTU. 
(The modification also provides a cur­
rent limiting circuit for improved trans­
mission.) 

Note: A modified 311A15 (MD) KSU 
provides a circuit which is electrically 
the same as the circuit provided by the 
311A16D KSU. 

(c) Application 

Designed to work with key telephone sets 
associated with 1A1 and 1A2 Key Tele-
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ADDITIONAL 253A KTU 
PLUG-IN POSITIONS 

Fig. 2- 311 A 15 (MOl Key Service Unit 

phone Systems. Optional association with PBX 
lines. 

(d) Operating Features 

(1) 694A orB subscriber set- controls (see 
Fig. 4) 

• VOL- volume control for subscriber 
set speaker or optional external loud­
speaker. 

• OFF-ON- switch to enable or disable 
the subscriber set at will (provided on 
694B subscriber set only). 

3. INSTALLATION 

(a) Station Components: 

(1) Installation Rules 

ft c 

E 
Limitations placed on the physical loca­
tion of station equipment require the 
following rules be strictly adhered to: 

• Customer must need a 2-way voice inter­
phone system and not a vne-way paging 
system. 

• Only one telephone set and one 694A or 
B subscriber set may be installed at 
each station. 

Page 5 
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Fig. 3- 66-Type C onnecting Blocks A to J for 311A16D KSU 

Off ON VOL 

••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 

u scr1ber Set Fig. 4-6948 S b · 
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APP CAB 
237B AND 

227A OR B KTUS 

TOUCH-TONE 
KEY TEL SET 

694B 
SUBSET 

INSIDE WIRING 
OR CONN CABLE 

44 TYPE 
CONN BLK 

KS-16846, Ll 
LOUDSPEAKER 

~ 
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APP CAB 
lAlOR 
IA2 KTS 

POWER 
PLANT 

55 TYPE COMM~~~~~ 
CONTROL OUTLET 

UNIT 

KEY TEL SET 

Fig. 5 - Layout of Typical 2A Communication System Installation 
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Note: Extension station sets are not 
recommended because of transmission 
impairment, a bridged station using 
handset cuts off the hands-free station, 
and bridged stations not being able to 
conduct hands-free conversation with 
each other. 

• The subscriber set must be placed in 
same location as telephone set. The at­
tendant must be able to hear and be 
heard clearly over the unit while at the 
telephone location. 

Note: Exception to location require­
ment- a subscriber set may be located 
on a loading dock, and the telephone set 
inside to allow locking at night. Locate 
telephone at closest possible point to 
outside unit. 

• Inform customer that due to a voice 
switching amplifier, the system may not 
function satisfactorily in noisy locations 
unless only handset-to-handset opera­
tion is used. 

Note: A noisy location exists when 
there is any objectionable disturbance 
which is as loud or louder than the 
speech level of, and not directly related 
to, the conversation used during hands­
free operation. 

I 

• Satisfactory hands-free operation can 
be expected if normal conversations are 
conducted within 3 feet of the micro­
phone. This distance may be increased 
as the voice level is raised above normal 
levels. 

(2) Install telephone set and 694A or B sub­
scriber set at each station. Rotary and 

TOUCH-TONE dial sets may be intermixed, 
but each must be wired for A lead control. 

(3) Nonplug-ended station sets- subscriber 
set may be connected to 44- or 66E-type 

connecting blocks. Plug-ended sets- a 149A 
adapter, or equivalent, is required to bring 
out the subscriber set leads. 

If "\Vider area coverage is required, in­
sticll a KS-16846, List 1 external loud-

:< 
~: 

speaker. Position loudspeaker more· than 3 
feet and facing 90 degrees or more away 
from subscriber set. 

(5) Maximum de loop resistance of 50 ohms 
for telephone set as well as for sub­

scriber set. 

(b) 311A15 (MD) or 311A16D KSU: 

(1) Locate KSU near associated 1A1 or 1A2 
Key Telephone System. Install appara­

tus mounting per Section 463-140-200. 

(2) KSU is equipped for six stations. In­
stall a 216B and a 253A or B KTU for 

each additional six stations (Fig. 1 or 2). 

(3) When necessary, install a distribution 
frame between KSU and key telephone 

system. Provides quick cross-connect ter­
minal field for adding or changing lines or 
stations. 

(4} Inspect 57-type control unit to ensure 
the three printed circuit boards are prop­

erly seated. 

(c) Optional Components: 

(1) 247-Type KTU 

• When TOUCH-TONE stations are pro­
vided, install a 247A (MD) orB TOUCH­
TONE adapter near KSU (see Sectiou 
518-310-113 or 518-310-114). 

• Install a 228A KTU, or equivalent, :to 
provide termination facilities for the 
adapter circuit. 

(2} 237-B KTU 

• When the add-on PBX line feature is de­
sired, install (near the KSU) one 237B 
for each line to be bridged to the system. 
Note: A 227A ()r B KTU, or equivalent, 
must also be installed when the add-on 
feature is provided in a 311A15 (MD) 
KSU. 

• Provide nonlocking key and lamp at 
each station controlling add-on circuit. 

• Control stations must be equipped with 
a hold key. 

n 

c 

u 
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(3) D-180006 Kit of Parts: When a station 
is equipped with a 3-type speakerphone, 

install a D-180006 kit of parts on the associ­
ated 55A orB control unit as follows: 

• Remove upper left terminal board 
mounting screw from control unit. 

• Install printed wiring board using 
longer screw furnished with kit. 

(4) 227A orB KTU 

• When an audible signal, ie, a bell or 
buzzer, is desired at a station in lieu of a 
694-type subscriber set, install a 227 A or 
B KTU near the KSU. The KTU will 
provide an audible signal circuit for 
three stations. 

(5) Power Supply 

• If power supply associated with key 
telephone system is insufficient to sup­
ply the 2A system, install a 19- or 20-
type power unit, or a 101G (J-86731A) 
or equivalent power supply. 

• Lamp supply should be from 10-volt ac 
terminals or from same supply pro­
vided for associated equipment. 

• Obtain interruptions for lamp signals 
from key system interruptor unit or 
equivalent circuit. 

Note: For interrupted lamp signals, an 
ST lead must also be provided to associ­
ated equipment to start the common in­
terrupter unit. In earlier 2A systems, 
the start lead may be designated TO. 

4. OPERA TrON 

(a) Dial Selection 

(1) To originate a call from any station to 
another system station 

• Depress 2A line button, remove handset. 

Note: An off-hook condition at any sta­
tion disconnects the associated micro­
phone and loudspeaker for that station. 

ISS 1, SECTION 512-534-10& 

• Listen for line seizure tone, observe 
steady line lamp. 

Note: Busy circuit steady lamp appears 
at all other system stations. 

• Dial code number of desired station. 

• If called station does not answer, calling 
station must hang up before attempting 
a second call. 

(2) Answering at called station 

• Incoming call is indicated by ~.a 1!2-sec­
ond 550-600 cycle tone over station loud­
speaker. 

• Steady line lamp changes to flashing. 

• Attendant may answer hands-.free with­
out any manual operation. ·-. ·• 

ft When a called station is ~. Aands­
free operation, a third stcttitilt~ 
to line over a busy signal will c.ut off the 
called station. When third st«fJDh hangs 
up, the system returns to o~ call. 

. . ~ 

• When privacy is desired, attel\d&nt may 
answer a call using handset, or change 
to handset during a call, by ~ing 
line: key and removing han~ ... hing 
lamp changes to steady._ ba9 

• When called station is.~~. it 
may return to h~.,. ~atioli:~~y 
replacing handset.· Steady laJnp chel.,s 
to flashing. .,!f., ., 

(3) Disconuect 

• WheR called statitm is usii~:g·~••• free 
operation, caning station mq.M'bng up 
to release the circuit. . ,t 

(b) Nonlocking Key Selectfoil 
, , n .; r! J, ~ 

(1) To originate a,·.call-#raftU.ill 

another system station::·:·:.> 
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• Depress 2A line button, remove handset. 

• Listen for line seizure tone, observe 
steady line lamp. 

• Operate nonloeking pushbutton of de­
sired station. 

• After operating pushbutton, the circuit 
functions in the same manner as a dial 
initiated call. 

(e) Conference Call 

(1) To originate a call from any station to 
a conference group 

• Perform same operation as for individ­
ual station call, however dial assigned 
code or operate designated key for the 
desired group. 

• A 1/2-seeond, 550-600 cycle tone is 
heard over loudspeaker of each called 
station in the group. 

• Each. ~lled statiQn )in.e lamp changes 
from steady to flashing. 

• The calling station may converse with 
all called stations. 

• Each. called station may converse hands­
free wit!h calling station but not with 
each other~ ·' 

When the catfed·Bfafio.ris. are on hands­
free operation, anyrliJUitfp station which 
colthects to the li»e over' tlie :busy signal 
will cut off all callell/~n8~ All sta­
tions off-hook must hang up before the 
call can be originated.agtlin.t.:>: 

• If':afitteitfled station chang~s )to handset 
durlhgf'the call, the other called stations 
must also·iHtailge to haridset to continue 
the conversation. 

• After changing hom hands-free to hand­
set operation, each JStation line lamp 
changes from flashing to steady. 

• W)J.en on handset·-~~i~tion, all stations 
\~'~BJoup may conv~ with each other. 

• A called station cannot return ·to hands­
free operation if it has changed to hand­
set during the call. 

• When using handset operation, all sta­
tions must hang up to release the circuit. 

(d) Add-on PBX Line 

(1) To bridge an associated PBX line to any 
system station 

• Control station establishes an incoming 
or outgoing connection to the PBX line. 

• Place the PBX connection on HOLD. 

• Signal desired 2A station as outlined in 
(a), (b), or (c), to establish a talking 
path. 

Note: A PBX line may be bridged to a 
conference group, but it is not recom- . 
mended. 

• The 2A station must go to handset op­
. eration before being connected to bridg­
ing circuit because the circuit design 
does not include hands free operation at 
the called station. 

• Operate nonloekin.g control key at con­
trol station to bridge PBX line to the 
2A station. 

• Associated circuit lamp at control sta.. 
tion will light. 

• Control station may leave .established 
circuit by hanging. up or by operating · 
another pickup key. 

• Col).trol station m8.y rejoin an opera~ 
circuit at any time. 

• The circuit will terminate V{h£~4~'8 ~­
stations hang up. 

• Control station may termina~ii~ri~ 
circuits bY operating the nonlilektllt · 
trol key. :;,, ·~·· ; 

· , . :·:• C-&ntrol station may elect to :t@mlrin con­
nected to either the PBX line or th~ 2A 
line by operating the desired'inekup key 
before terminating the bridging circuit.. 

0:_. 

0 

0 


