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lAl KEY TELEPHONE SYSTEM 
DESCRIPTION 

1. GENERA .L 

1.01 This section describes the lAl key telephone system 
which provides station switching features similar in 

general to those of the lA key telephone system. The line 
circuit of the lAl key t elephone system is a three relay 
assembly as against the five relay assen1bly of the lA key tele­
phone sy~tem line circuit. The use of fewer relays plus the 
eco nomy of space and the minimum of unused equipment will 
result in a considerable saving. 'fhe station switching features 
,vhic h are provided include pick-up of one or more lines of 
various types, holding on central office or P.B.X. lines, visual 
signals (incoming calls, holding, and busy), audible signals, 
intercomm uni cation, dial selective signali ng for intercommuni­
cation, push button signaling, exclusion and cut-off of extension 
stations, and cut -off or transfer of audible signals . 

1.02 T he lAl system, lik e the IA system, is ar ran ged so 
that the switching features required at each station 

1uay be provided on a feature basis. That is, a sufficient variety 
of key telephone sets, separate keys and associated key tele ­
phone units have been made available to rneet the individual 
requirements for each station as well as the equipment r equire­
ments common to the entire system, instead of providing a 
number of specific plans which have more or less fixed com­
binations of line and station features. 

1.03 The switching equipment is arranged on panel key 
telephone units, each unit providing one or more of 

the switching features ava ilab le in the system . The features 
des ir ed in any installation can, therefore, be obtained by 
furnishing the corresponding key telephone units. A fe,v com­
plete ly assembled combinations of key telephone units are 
availab le to provide the more commonly required feature 
combinations . The features provided in these assembled equip­
ments (200A, B and C) consist of pick-up, hold, line and busy 
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lamp signals, etc., and the units are completely wired and 
assembled in an apparatus cabinet described later. T he 200A, 
B and C key telephone units supersede the SOA, B and C 
key tel ephone units re spect ively of the lA key telephone 
system. · 

1.04 The variety of key telephone sets made availab le 
for the lAl key telephone system provides the featur e 

combinations required for the majority of th e in stallations . 
The des ired fe at ure combination can be furnished · for each 
sta tion by selecting the proper key te lephone se t or separate 
key and when the features at all of the stati ons have been 
determined, the common equipment which is req uir ed for the 
installation can be selected. vVhere the exact combination of 
telephone set feature s des ir ed is not available, sets with 
additiona l features sh ould be used with the unneeded features 
left unconnected and blocked by the installer. 

2. STATION APPARATUS 
2.01 Key Telephone Sets: The key telephone sets are com-

bin ed telephone sets similar in appearance to the key­
less combined telephone sets. These sets include in a single 
housing the s,vitch ing keys; signal lamps, if desired; subscriber 
set apparatus; ringer; and t he additiona l cord conduc tors 
which are requi red for the keys and lamps. Where more than 
one line terminates in a set, the ringer may be connected to 
any one of the lines, with externally mounted r ingers or 
ringers in ad jacent sets being used for the rest of the lines. 
If desired, the ringer in the set may also be used as an audible 
signal common to all of the lines. 1'he keys serve to switch the 
set talking circuit to any line. Se ts having 4 and 6 but ton ke ys 
are equipped ,vith a latch device which prevents the first two 
pickup keys being depressed at the same time . This prevents 
all pick up buttons fro1n be ing locked simu ltaneous ly in the 
operated position. A magnetic shield around the induction coil 
and a balanced ta lking and ringing condenser uni t are provided 
to prevent crosstal k betw een two lines when the ringer is on 
one of them and the set circuit is on the other. In order to 
provide this balance the condenser cover shou ld be connec ted 
to the ring side of the line as covered in SD -69206-01, Note 
3.05. As a further precautio n again s t undesirable crosstalk, the 
cords are construc ted in spira l pairs and fou rs so as to minimize 
any unbalance between cord conductors . The feature combina­
tion furnished by a g iven set 1uay be varied to some extent by 
making suitable changes in the connections of some of the 
spade-t ipped leads in the set as, for exa1nple, to associate a 
cut -off key ,vith any one of the lines appea rin g in the se t. 
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2.02 Key telephone sets provided fo r use in the lAl key 
telephone system have similar numerical and letter 

· code designations to those of the lA system except that manual 
sets have a second suffix letter "E" instead of "A" and the 
dial equipped sets have a second suffix letter "G" instead of 
"C", but differ from key teleph one sets of the IA system in 
that there is an additional make contact on the switch hook 
assembly thro ugh \Vhich the control lead "A" is connected to 
ground when the hand set is ren1oved from the mounting. 
These new sets are wired in manufacture for use with the 
IA key telephone system and must be modified, as shown in 
SD -69206-01, for use with the lAl key telephone system. 

2.03 Section C53.157 and the SD -drawings listed in Part 8 
of this section, list the types of key telephone sets 

and separate keys available for th e lAl system . 

2.04 In the 4 and 6-button sets , the keys are located in a 
row in front of the dial. The switching features avail­

able are shown in Fig. 1 and in both the 4 and 6-button sets , 
a variety of different feature combinations are provided as in 
the lA key telephone systen1. The pickup keys are interlocking 
push button keys. The common holding key is non -locking but 
is arranged to release any operated pick -up key, and the cut-off 
key is a locking turn button key similar to the one provided in 
the 410 and 510-type sets except tha t the signaling feature is 
not included. One or more non-locking signalling keys may also 
be provided . A removable transparent designation strip holder 
is provided and Form E-2804 or Form E -2961 is used with 
thi s holde r to indicate the key functions. The designation strip 
holders P -482882 ( 4-button ) and P -482883 (6-button) are used 
on these key telephone sets. Fig. 2 illustrates the general 
appearance of one of these sets and also shoV11s relative loca­
tion s and functions of the different types of keys. 

2.05 Provision is also made in the 4 and 6-button sets for 
signa l lamp s, arranged to illuminate the tran spare nt 

plastic key buttons of the pick-up keys . 

C53.156 
Page 3 

lAl KEY TELEPHONE SYSTEM 
DESCRIPTION 



,.. 
- Page 4 

COMMON RINGER 
CUT-OFF 

Turn Bull on Contacts 

Common 
Audible 
Co11trol 
Ci rcuit l_ To Ringer in 

Tel. Set 

EXTENSION CUT-OFF 
.WITH RINGER TRANSF.ER 

EXTENSION STATION OR 
LINE RINGER CUT-OFF OR 

HEADSET CONTROL 
To __ ....--- To Telephone 

Line "f Set r1r- To Ringer 
Tum l _ To Ext Station 
Button ~r Ext, Ringer 
Contacts 

.Headset 
Varistor 

EXCLUSION 

To 
Une 

Turn Button Contacts To Telephone 
Set Circuit 

Exclusion Key Contacts 

To Excluded 
--- Set or Audible 

Signal 1 To Ext. Station 
ond Ringer 

c._ __ _ To Ringer 
in Tel. Set 

SIGNALING 
Push Button Contacts 

To Une To Telephone 
Circuit ----- Set 

[LToGnd . 
To Audible Signal Circuit 
or Tie Line Circuit 

PICK-UP ANO HOLD 
Tel. Set 

A T RI 
C.O. or PBX Line Circu i t •r11 "R" "A' 

- - - - -+- ------, -- -- -t-, 
- - - - -----1-+--, -.. L.., I+ '--' I+ 

> -
Hold Flrst Thru lnterm. Last 
Key Pick-up Key Pick-up Keys .Pick-up Key 

Key f'.~ tures .. of 4 and 6-button Key Jelephon~t -s 

Fig. I 

2.06 The exclusion key, which is available in some of these 
sets is a part of the switch hook assembly and its con ­

tacts are ope rated by pulling up the right-h and plunger after 
the hand set has been removed. In the principal use of this 

· key, while the key is operated, its contacts serve to disconnect 
one or more extension stations from a line, and when the hand 
set is replaced on the mounting, the exclusion key is automati-
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cally restored to normal. The exclusion key used with the 
6-button key telephone set is shown in Fig. 2. 

Exclusion Key is operated 
by pulling up Plunger after 
Hand Set has been removed 

STATION SET 

May be equipped with an Exclusion Key 
or a 4 "' a 6 Button Key or both. 

Typical 6 8uttoo Telephone Set 

t 1 J t 
Hold Pick u Pick u Pick u Si nal Cut.off 

Multi·Button Key Telephone Set 

Fig. 2 

2.<YJ The selection of the prope r key telephone set for a 
given feature combinat ion can be determined by refer­

ence to the table listed in Section CS3.157 or the SD drawings 
listed at the end of this section. Inasmuch as a specific coded 
set has not been provided for every combination of key and set 
features , it is sometimes necessary to use a set with features 
which are left unused. Also, in some cases, it is necessary to 
change the connections of spade-tipped leads in a given coded 
set to secure the particular feature combination desired. 
SD-69206-01 drawings indicate how these changes are made. 

2.08 Connecting Blocks: A ten terminal connecting block 
is used to terminate key telephone set cords having 

more than four conductors. This block may be used individually 
or in a multiple arrangement of up to four blocks using covers 
and backboards in accordance with instructi ons includ ed in the 
sectio n in the C30 Division entitled "Conne ct ing Blocks­
Installation." 
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2.09 Separately Mounted K eya: A numbe r of separately 
mounted keys are provided for use with a 213-type 

hand te lephone set or other sta tion set. Io general, these keys 
provide for feature combinations like those shown in F ig. 2 
with the e x cepti on of (1) the exc lusion feature, (2) the combi­
nat ion of central office and priva te lines with common signalling 
and holding keys, (3) the provision of more than one signalling 
k ey in combinat ion with pickup keys, and (4) the prov ision of a 
signa ling key with a cut -off key. The sig naling keys listed in 
Section C53.157 are availab le ,vhere additional signaling keys 
are required. These separate keys and the featu re comb inations 
which they provide are listed in Section CS3.157 and in the 
SD draw ings listed at the end of this section . These keys are 
normally wired for use in the IA key syste m and require minor 
modification for use in the !Al system . Designati on card 
P-456510 contains all printed designations required ,vith the 
separately mounted push button (and turn) keys. 

2.10 Subscriber Seta: When separate keys and a hand tele-
phone set such as the 213-type are requ ired, a separate 

subscriber set will be necessary. When the ringer in this set is 
to be used as a line ringer, the 634CF subscriber set should be 
emp loyed. This set is arranged to prevent undesira ble crosstalk 
due to magnetic leakage bet\\ •een ringer and induction coil 
which might result fro m having the ringer on one line and the 
subscriber set circuit on another. If the subscriber set ringer 
is to be employed as a common rin ger, the 684BA subscribe r 
set or its equivalent may be used. 

2.11 Ringers, Buzz ers and Lamps: The ringer in a key tele-
phone set may be used either as an individ ual ringer 

associated with one of the incon1ing lines or as a common 
rin ger . When additional individual ring ers are required , a sepa ­
rate ly mounted ringer such as the 531A subscriber set or the 
584DE subsc riber set may be employed. Either set may be used 
as a common ringer by reconnecting the ringer and condenser 
leads in acco r dance ,vit h SD -69207-01. 

2.12 A 7- type buzzer may be mounted in any of the key 
telephone sets in place of t he ringer, when desired, by 

ernploying a 36A bracket . The buzzer may be used as an inte r­
com 1nunica ting signali ng buzzer or as a co1nn1on line sig nal. 
In the 4 and 6-button sets the buzz er may be installed with or 
without the cover, depending upon the volume r equired . 1'he 
36A brac ket is also arranged · to mount th e 152A condense r, 
which should be used when radio frequency suppression is 
req uired for the buzzer. 
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2.13 For installations requiring signal lamps, the i1lun1i-

nated button sets (444, 445, 464 and 465-types) may be 
used to provide a combined line and busy lamp in which the 
lamp flashes on incoming calls, the lamp lights steadily on 
originated, answered or held calls ; or, if the "wink c.ircuit" 
holding indication feature is provided, the lamp "winks" mo-
1nentaril y every second on held calls . 

2.14 Th ese same service features may be provided using 
suitable standard lamp indicators when desired by the 

custo mer or when local supply conditions make the latter 
arrangement desirable. Where both key telephone sets with 
illuminated key buttons and lamp indicators are used in the 
same system, A3, G2 or K2 lamps should be used in the lamp 
indicators depending on the lamp supply volta ge available as 
outlined in Installat ion Section C53.158. 

3. COMMON EQUIPM ENT 
3.01 Ke y T e leph on e Un its : When line and signalling equip -

n1ent common to an installation is required, it is pro ­
vided in the form of key telephone units. These are sma11 
equipment un its, each consisting of a panel app r oximately 
7 inches high and varying in width from 2-5/8 inches to 5-11/ 16 
inches to provide the circuit features desired . The panel is 
equipped wit h legs projecting towards the rear on which is 
mounted a terminal plate having terminals arranged for both 
solder and screw connections . The solder terminals ar e used 
for shop wiring and the screw terminals are for wiring placed 
by the installer . Two r ows of these key telephone units can be 
mounted in the 6-plate apparatus cabinet per ED-95021 -01. 
Fig. 3 shows a front and r ear view of a panel type unit . 
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3.02 Certain circuit fcatures arc provided on ly in key tele-
phone units h,l\·ing an angle bracket type 1nount ing 

\vhich n1ay be 1nountt:!I wi th the pan'-'! t~•pe units using n1ount ing 
assen1b ly P-391\(;97 as ,huwn in Fig. ➔. "fhis is a hinged assembly 
that 1nay be , ,vung open to pern1it adjust n1ent ot 1·elays, etc. 
Using this type n1ou nting asst'n1b ly three angle bracket key 
telephone units 111ay be 111ou 11ted in 011e rovv on the front of the 
gate assen1bly of the <i-r late appara tus cabine t per ED-95021-01 
and like,vise. three asse1nb lie, 1nay be n1ounted so tha t t hr ee 
key te lephone unit s are on the rear of the gate asse1nb ly. Each 
of these key telephone unit n1oun1i11g assen1b lies will hold one 
3-1/ 2-inch wide angle-b r ,tcket key telephone unit and one 
1-3 / 4-inc h wide anglc-b rarket key telep ho ne unit or three 1-3/4-
inch wide key telep ho ne units. 

Fig. 4 

3.03 The 200r\, 200B and 200C key te lepho ne units consist 
of an apparatus cabinet per IrD-95021-01 equ ipped fo r 

2. 3 or 4 central oftice or P.11.X. lines. respectively, in ,vhich 
the 202A and 209.'\ key te lephone unit s are asse111hled a nd ,vired. 
W hen ot her fea tu res oi the I t\l key telepho ne- syste n1, not 
furnis hed ·with 200.1\, B and C.: units, are desired they rnu st be 
ordered separa tely a nd assen1b led in the appa ra t us cabinet. 
The 211.-\ KTU \vhich provides the r ing ing lan1p cir,uil, audib le 

I I 
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signal control circuit, battery feed circuit fo r intercommunicat­
ing line and the noise suppression circuit must, when required, 
be ordered separately, or the individ ual features of the 211A 
KTU provided by angle brac ket type key tel ephone units can 
be or dered separate ly and mounted in the sa me cabinet. 

3.04 The coded key te lephone units providing the relays and 
assoc iat ed apparatus required for the various circuit 

fun ct ions of the lA l key telephone system are lis ted in Table 1. 

TABLE 1 

ICTU 
FEATURE OR OPTION CODE 

CENTRAL OFFI CE OR P.B.X. 
LINE CKT. 202A 

TIE LI NE CKT.- Aut omatic 203A 
Ring down 204A 

STATION LINE CKT. 205A 

All lines held 
LAMP F LASHIN G or wink used. 209A AND INCOM ING 
SIGNAL TIME 
OUTCK T . 

One or more 
lines not held 
without wink. 209A 

HOLD LAMP WINK CKT. 210A 

MISC. COMMON EQUIP MENT 211A 

AUTOMA TIC CUTOFF CKT . 26B 

Station cut off 
CUT THROUGH others not cut 
AND CONTROL off during call . 29A 
CKT . FOR. AUTO. 

Stati on can not CUT OFF CKT . 
cut off not cut 
off during call. 29A 

COll-IMON AUDIBLE *Pa rt of 16A SIGNAL 211 KTU * 

RINGIN G LAMP *Part of llA CIRCUI T 211AKTU * 
INTERCOM. Where both code 
SIGNALLIN G and selective sig. 
CIRCUIT is required for 3A 

any buzzer * 
BATTERY FEED NOISE 23A SUPPRE SSIO N CONDENS ER • 
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NUMBER REQUIRED 

1 per C.O. or P .B.X. line 

1 per Ti e L ine 
1 per Tie Line 

1 per Stati on Line 

1 per 5 Lines 

I per 6 Lines 

I per 5 Lines 

1 per System 

1 per Line 

1 per Statio n or group of 
statiom per Line 

1 per Line 

1 per group of stations 
Max. 10 7 A buzzers, 9 7 A 
bells or 12 ringers per 
group. 

1 per System 

I per group on code 
signalling 

I per System 
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TABLE I-Continued 

KTU 
FEATURE OR OPTION CODE NUMBER REQUIRED 

INTERCOM. LINE 
BATTERY 
FEED CKT. 31A 

*Part of 21 lA KTU * 1 per Intercom . Line 

DIAL SELECTIVE 
INTERCOM. LINE CKT. 207A 

1 per Nine Station 
Intercom. Line 

SIGNAL CKT. With or without 
FOR FLASHING automatic cutoff 
INTERCO~f. LINE 1 per three 
LAMPS AND Intercom. Stations 
AUTO. CUTOFF 
CONTROL CKT. 208A 

STATIONS CUTOFF CKT. 26B 1 per Intercom . Line 

LAMP RESIST- \Vith or without 
ANCE CKT. FOR lla.shing Ckt. 1 per maximum 2 lamps 
0-C LAMP 22 per 3 lines or 6 lamps 
POWER SU PPLY Type per line 

AUDIBLE 
SIGNAL 

Bu,zer, Bell or 
Ringer 1 per Station 

VISUAL 
SIGNAL 

Lamp in Tel. Set 
or Indicator 1 per Station 

3.05 Apparatus Cabineta: T he apparatus cabinets described 
in Section CS3.506 are used when a number of lAl key 

telephone units are mou nt ed in one location. 
3.06 One arrangement is t hat described in Paragraph 3.03 

and the cabinet furnished has a glass fibre composition 
cover finished in a beige -gray color and treated on the inside 
with a sound absorbent material to minimize relay operation 
noise. Section CS3.158 lists the mounting space requirements of 
the various key telephone units and Fig. 5 illustrates the space 
holes required for mounting the 202A, 207 A, 209A and 211A key 
telephone units in the 6-plate cabinet. The cabinet may be 
floor mounted as covered in Section C53.506. 

• • • I I 
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200C KEY TELEPHONE UNIT 

202A 202A 202A 202A 209A 211AKTU 
1~7 7 7 11 i __ ,,_7 7 Horizonto l Space 

Holes 

. 
......... 4~~ .... ..,... " • ,. . 

! 

1• Vert. 
Width 
Row 

.. ........_ 
48 Horizontal Space Holes 207A KTU 

per Row 13 Space Holes 
2 7• Vert,cot Width Rows 

6 PLATE CABINET 
E0·9502t·01 

Fig. S 

3.0i \\:'hen the con1111on eq uip111e11t re quirc111enl s excee d t he 
capacity of the unit panel cahinet described in Para­

graph 3.UIJ, the 11-. 18-, 2u- or -15-pl at c cabinets described in 
Se ction C53.50(l shou ld i>e u, ed . Fo r t hese applications t he 
2iJO-type J(TU's are 111011111ed on t,vo P -37 f\502 (23 in ches long) 
or P-37 1\823 ( 19 incl1es long) n1ou11ting ban i. 'l'he bent angle 
!,racket type ]'-TU n1ay be 111ou nt e<l 0 11 the 7-inch vert ically 
spaced ba rs using- n1ounting assc111bly P-39.1\697 or on bent 
111,>unting ha rs per ED-1,91-1.3-01. G2. l(ey te lephon e unit s are 
t>n1it ted i ron1 thc hack of th e top n1ount ing bar asse1nbly in 
the 11 and JS-pla te cab in e ts in order to pennit adequa te space 
for the <:ables. \\' here a iuse pa nel is rnou nted on the ba ck of 
the 11 or 18-p late cab inet in place of using the 201A !(1'U, it 
,viii be necesasry to on1it place 1nent oi key telephone units on 
the re a r of the mounting i>ar asst- 1nhlies 1vhich face the fuse 
panel. \\ ' h.,re the bracket asse n11,lies an: located to the rig ht , the 
111ounting space o n the rear at the cx tre111e right s hould not be 
t>quippccl ,vhe n th e r ight side of the ca binet is placed near 
a wall. 

3.08 The uni t pane l ca hin ets 200,\. B and C ,vi ii he furni shed 
by the \\ ' . E. Co. co1nplcte ly 1vired and eq uipped ,vit h 

Kl'U's ready lo install. 1'he indi,· idual 111ounting- ar ra nge 1nents 
and I, 'ru ·s ,nay 1,e obtained se paratel y, if neede d for addit ions 
or 1naint e nanc e. 
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3.09 Ap pa ra tus Box : The 105B apparatus box, which may 
be used to mount t he angle bracket type key telephone 

units as sho,vn in Fig. 6, is a beige -gray finished metal box 
accommodating four 1-3/4 - inch KTU 's or their equiva lent. T he 
un its are fastened to the base of the box by two machine screws 
in a position such that the relays will be hor izontal when the 
apparatus box is 1nounted on a vertica l surface . KS-5796, L ists 7, 
8 and 9 backboards are available to n1ount 1, 2 or 3 apparatus 
boxes respectively. Distributing rin gs for the cabling within 
the box and fibre gua r d plates to cover the cab le entrance holes 
are furnished with each box. 

Fig. 6 

3.10 Relay Racks: Mounting bars are available for mount-
ing the key telepho ne units provided for the lAl system 

on relay racks as follows : 23-inch long horizontal bar P-37 A502, 
19-inch long horizontal bar P -37 A823. On r acks drilled on 1-inch 
centers for mounting 2-inch wide · plates, two P-37 A901 spacer 
bars are used to obtain correct vertical spacing of above 
mount ing bars. 

4. OPERATING RANGE S 

4.01 The central office and P.B.X. line circuit ranges are 
equivalent to those of the connecting circuits with the 

exception of the 555 P .B.X. The supervisory relays of the 555 
P.B .X. operate on somewhat lower currents than th e hold relays 
of the lAl key telephone system . Conductor loop resistance 
limits for key telephone systems ,viii be included on system 
range charts. 

• • • •• 
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S. OPERATING FEATURES 
5.01 Pickup : The key telephone sets and the separate keys 

for use with 'other telephone sets provide for connecting 
to central office, P.B.X., interconunun icat ing or tie lines . These 
keys are arranged so that when one pickup button is depressed 
any other operated pickup key is re leased before the contacts 
of the last operated key make. 

5.02 Incom ing Ring ing: Incoming calls are indicated both 
audibly and/ or visually by the usual station ringers, 

by lamps, or by buzzers or rin gers operated in a local circuit . 
I n the latter circuit, a steady audible signa l is provided and the 
visual signal flashes intern1ittently (on 1/2 second per second). 
An incon1ing call is an swered by depressing the pickup key 
assoc iated with the line being rung , and removing the hand set 
from its mounting. By relay operation the flashing lamp chan ges 
to a steady light indicating that the line is in use. If the incom­
ing call is not answered in approxin1a te ly 30 seco nds a tin1e out 
feature is provided to release t he locked in relays and t he 
incomin g flashing signal will stop . 

5.03 Ho lding: A holdin g feature is pro vided for use by the 
subscriber ,vhich pen nits hold ing a central office or 

P.B .X. line while using a seco nd line a t th e sa1ne stat ion. 1'he 

Other Sig's. Common Audible r - - - • 1 
' ' Signal (May , r - ---- - --- -; 

Be in Tel. Set) L--- • : 
I 202A KTU 

Key Telephone 
Set Station 

with Sig. Lamps 

•r ""R• •A" "Al• , . ' L ------

¾, L 
Line 

Circuit 

I ' 
I ,. • ., I 
~~ ~ s 

C .O. or PBX 

1 
Line 

4- 26V O.C. 

Station with 
Separate 

Pick-up Keys 

210A KTU' : 
r --;---- Ll I 
, Visual , , 

: 
I 
I 
I 

--~Ri 

Ringing 
Supply 

ng.Lomp 

Lamp 
Indicator 

IOI Key Equip. 
Stat ion 

~ 

: Hold Sig. : : 
L_<?.i!~uJ!_J : 

I 
I 
I 

,- ----- - L -. 
:2nd Cammon, 
• Audible 1 

1 209A KTU 
Flashing8 
Time Out 
Circuit 

I I 
I Sig. Ckt. I 

Common Audible .,. .. --.. ~.,.------ ~ 
( . ' Signal May : r- ------------- -• 

Be in Tel. Set ) , ___ , 

Central Off ice or PBX Line and Signali ng Circuit 
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hold is ren1oved when the line is picked up again by operation 
of the pickup button with the hand set off its mounting or 
when the line is opened momentarily at the cent r al office or 
P.B .X. Where a steady busy Jan1p indication is prov ided the 
busy indication stays on ,vhile the line is held . By means of a 
"wink" circuit (210A KTU), t he signal lamp of the line being 
held, winks out each second (off about .03 second per second) 
during the interval the line is being held . Fig . 7 is a diagram of 
the above features. 

5.04 Ex clu sion : The exclusion feature is provided to insure 
privacy of conversation by cutting off other stat ions, 

having access to the same line, for the duration of the call. The 
exclusion key is part of the right hand switchhook plunger and 
is operated by pulling the plunger up. Operat ion of the exclu­
sion key may disconnect one or 111ore stations from a given line. 
The exclusion keys are wired in series so that the station elec­
trically nearest the line circuit unit will exclude all other sta­
tions . Whi le the exclusion key is operated, the other plunger 
may be used for flashing ,vithout r eleasing the exclusion 
plunger. Excluded stations are auton1atically restored when 
the plunger is restored to normal. 

5.05 Cut -off - Manual: The turn button key of the multi-
button key te lephone sets may be rotated manually to 

(1) cut off an extension station or ringer for as long a period 
as desired, (2) to disconnect the ringer in the set and connect 
an extension statio n or ringer or (3) to control a listening -in 
set. When more than one cut-off key is requ ired at a station 
additional separa te lever type keys externally mounted must 
be emp loyed. SD-69206-01 shows the wiring changes in the 
multi-button key telephone set necessa ry to perform the above 
operations ,vith the cut -off key . Cut-off of a common ringer in 
the set may also be accomplished with the exc lusion key. Thus 
when the set is in use the con1mon ringer, indicat ing an incom­
ing call on another line, is silenced by pulling up the exc lusion 
key button. The ringer is reconnected automat ically ~\•hen the 
hand se.t is replaced on the mount ing. For connections see 
SD-69206-01. 

5.06 

These 

Cut -off - A utomati c : Four optional arrangements are 
provided to automatically cut -off stations fro111 the line. 

are diagra111n1ed in Fig . 8. 

I I I I .. • 
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29A 
KTU 

Cut-through 
and Control 

Circuit 

• 

Automat ic 
Cut-off 
Circuit 

268 
KTU 

I I 

To Line 
Circuit 

Sta. 1 Station con cut-off others and cannot be cut-off 
Sta. 2 Station con cut-off others and con be cut-off 

except during o coll 
Sta. 3- Station or group of stations cannot cut-off others 

and con be cut-off except during o coll 
Sta. 4 Station cannot cut-off others and con be cut-off 

at any time 

Cut-off and Control Circuit 
Fig. 8 

5.07 Interco m municating Line: T he inte rco1nn1unicating 
line consists of a pair of wires appea r ing at any desired 

number of stations and per mits local telephone conve rsations 
between sta tio ns assoc iated wit h a g iven syste1n. One or more 
int ercomn1un icatin g lines may be provided. Each intercommuni­
cati ng line re quir es a sepa rat e bat te ry feed supp ly rela y or coil. 
The si1nplest arrangen1ent requir ing the use of push butto n and 
buzz er signals is shov,n in Fig . 9 and entails the use of eithe r 
a 31 KT U or the battery feed relay of t he 211A KTU. A busy 
lamp indication can be provided ,vith eith er of the r elays 1nen-
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tioned. When the busy lamp indication is pr ovid ed the ti me 
out circ uit of incomi ng signals is disabled. 

Signaling 
and Pick-up 

Keys in 
Telephone 

Set 

TSR s 

Signaling _ 
ond Pick-up 

Keys in 
Telephone 

Set 

To Other ._ __ ....,.. __ __, __ __ _ ____ .._ __ __ Stat ions 

31A KTU or 
Port of 211A KTU 

Battery 
Feed Relay 

'-- - -- - -Sign al ing Battery 

'- - - -- ------1 4·26 Volts O.C. 

INTERCOMMUNICATING LINE 

Push Button Signal ing 

Fi g. 9 

5.08 Interco mm unicat ion S ig na ling: Consists of a push 
but ton and b uzzer arrangement which is used to sum­

mon a desired stat ion to the intercommunicatin g line for the 
purpose of obtaining information, transferring calls, etc ., or by 
dialing the desired stat ion as covered in Pa rag rap h 5.09. Th e 
signaling buttons in t he 4 and 6-button sets or in separate keys, 
may be employed to operate buzze rs for inter commun icating 
sig naling . When more signaling keys are req uired at a station 
than are avai lable in any suitable key telephone set or in any 
of the separate keys the sepa rate push buttons listed in Section 
C53.157 may be provided. No auxiliary equipment is r equired 
for buzzer signalin g when all of the buzzers are operated 
either selectively or on a code ringing bas is, but when som e of 
the signa ling keys are used for selec tive buzzer operation and 
oth ers are employed to operate the same buzzers on a code sig­
nalling basis, the 3A key telephone unit will be required as a 
part of th e common equipment. This uni t consists of a relay 
which is arra nged to energize a numb er of buzzers simultane ­
ously when the r elay is ope rated by means of a code signaling 
key. Selec t ive signaling keys may be connected direc tly to the ir 
respective buzzers. An additional signaling feature is provided 

I I .. • I I 
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in the 465 HE and 465 H G sets. These sets can be arranged 
to have a common non-locking key for signaling on 2 or 3 pris 
vate or intercommunicating tines. However, the automatic c.ut­
off feature cannot be used on private lines when using this 
button signa ling feature with these sets since the signal re­
places the "A" lead to the line circuit. 

5.09 D ial Selective Intercommun icatin g Lin e: The inter-
communicating line arrangement shown in Fig. 10 uses 

the station dial for selecting any one of nine stations to be 
signaled . When the pickup key associated with the interc om­
mu nicating line is depressed the single digit select or of the 
207 A KT U is stepped by the dial pulses to connect t he audible 
signal of the stat ion dialed to the signalin g circuit. \¥it h this 
system the audible signal is operated on ce for an int erval of 
about 2 seconds. By redialing the same digit, after about 5 
seconds delay, the station can be re signalled. If desi re d, pro­
vision is made for a steady lan1p busy indication at all sta tions 
as soon as a sta tion is connected to the line pr eparato ry to 
originating a call . 

Sto. 

·s· 

Sto. 

·r·.·R· a·L· 

·s· ·s· 

Intercom. 
Line Ckl. 207A KTU 
Selector 

INTERCOMMUNICATING LINE 
Oiol Selective Signaling 

Fig . 10 

Sta. 

5.10 Visual signals at the intercommun icating stations may 
also be provided to supplement the audible signal using 

the 208A K1'U in association with the above circuit. 1' he signal 
lamp flashes a t the station signalled while the lamps at the 
other stations are lighted continuous ly. When the called station 
answ ers its flash ing lamp rev erts to a steady visual signal and 
the lamps at all stations are lighted continuous ly ,vhile the 
interc omm unicating line is in use. On an optional bas is, the 
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intercommunicating station may be arranged to automatically 
cut off all other sta tion s from the line, when the line is seized 
by one of the station s. The circuit is arra nged to reconnect on ly 
the station whose number has been dialed by the calling stat ion. 
Thi s arrangement is diagr ammed in Fig. 11. 

268 
KTU 

Sta. Sta. Sta. 

··r" "R" 'A· •A,• ''L• a •s· ' , , , •r· "R""/l "L"a "s" • • • 

I I i .. -------------.J I 
' I I I r--- - - - ----- -- i---------:... _ ___ .J I I 

I ~ . 
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Auto Intercom 207A Cut•off Line Ckt. KTU Ckt. Selector 

INTERCOMMUNICATING LINE 
Dial Selective Audible and Visual Signals 

Fig. 11 

208A KTU 
Signal Circuit 
for Flashing 
Line.Lamp 

(1 per 3 Stations) 

5.11 At sta tions of princi pals where it is desired to have 
calls answered by t he secreta ry or an answering clerk, 

an extension of th e pr incipal intercommunicating sta tion may 
be provided at the secretary's or clerk's stat ion. An ans"\\•ering 
station may be arranged to ans,ver seve ral stations by termi­
nating each of the stations at a separa te key button positio n 
in a key telephone set. \II/here au ton1atic cut -off is provi ded, 
the extens ion a ns,veri ng station would not be cut off from t he 
principal's station . 

5.12 Tie Line Circuits: \ II/hen two subscr ibers, generally not 
on the same premises, desire rapi d connection with 

each other without the necessity of routin g the call throu gh a 
P.B. X. or cent ral office, a direct tie between the stat ions may 
be provided. Two circuit arrangements are available , eac h 
requiring sim ilar equipment at the distant end. In the first, 
(r ingdow n tie line) the dista nt station is signalled by n1anually 
operating a signal but ton to sup ply ri nging curr ent to signal 
the distant station. The second (automatic tie line) provide s for 
auto111atically signaling the dista nt stati on on outgoing calls. 

I I • I I 



I I 
• 

I I 

Both circuits may provide the visual and audible signals pro­
vided for central office or P.B.X. lines. Fig. 12 shows the 
arrangement for tie line service. 

Pick -up Keys 
In Telephone Set 

I 

I 203A or 
I -204A KTU I 
I 
I 
I 
~ ------- -- --· 

~ignol Leod for 
Ringdown Tie Line 

Tie Line 
Circuit 

To Similar Circuit 
at Distant End 

RINGOOWN AND AUTOMATIC LINE CIRCUITS 

Tie Line Circuits 

Fig. 12 

5.13 In some cases the ringdown tie line may be arranged 
over a subscriber pair terminated at the distant end 

,vith an ordinar y tel epho ne and ringer . In this case the circuit 
is arranged for manua lly ringing the distant sta tion , and for 
automatic signaling of the lAl key telephone system station 
when the handset is remov ed fro1n the switch-hook at the dis­
tant station. This circuit differs frorn the rin gdown tie line 
circuit in that the distant station requires no line circuit or 
other additional equip111ent. Thi s circuit arrangement usi ng 
the 205A KTU is shown in F ig. 13. 

Pick-up and 
Signal Keys 
in Tel. Set 

s 
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6. WIRING MODIFICATIONS 

6.01 The lAl key telephone system 1,vas designed to pro -
vide the various features on a unit basis and certain 

wiring arrangements are optional. Therefore , these optiona l 
connections may be placed in the field to tai lor the circuit fea­
tures to the subscriber's requ irements. Other modifications are 
r equired on apparatus such as the key te lephone sets and sepa­
r ately mounted keys which are used generally with other 
systems. 

6.02 Key Tel e phone Sets: The multi-button key telephone 
sets having the "A" lead control contacts are wired in 

manufacture for use in the lA system and must be modifi e d for 
use in th e IAI system as shown in SD-69206-01. This involves 
the switch contact leads, the ringer and ringing condense r leads 
and the ex clusion key and cutoff key leads where the latter 
features are provided . When the 465 HE or 465 HG set is 
arranged for common signali ng on 2 or 3 pr ivate or inter­
communicating lines, minor modificat ion of the set wiring as 
cove r ed in F B 69207-01 is necessary. 

6.03 Keya: 6000D-type keys when used with the 1Al system 
must be reconnected as shown in SD -69207-01. 

6.04 Key Tel ephone Units : The cross-connection informa -
tion for the various key telephone units used in a 

l Al system is shown in SD -69199-01 and SD-69203 -01. Although 
the majority of these connections will be placed by the supp lier, 
it will be necessary to add the power supp ly connections 
between units as requir ed by the installation. Where features 
are added or changed on the subscriber's premise the 1,viring 
changes indicated will be required . 

6.05 Radio Frequency Noi se Supp res sors: The 61P filter is 
furn ished only when specified to suppress radio fre­

quency inductio n from the dial. The 152A condenser is also 
furnished only when speci fied and is used to suppress ra dio 
frequency induction from the 7-type buzzer operating ori direct 
current. 

6.06 Noise Isolators: In locations where the room noise is 
low and the noise of the dial selector circuit, or visual 

signal contro l relays is objectionable, rubber noise isolator s may 
be applied between the KTU and the mounting bar. T,vo of 
these units are requ ired for each of the three types of KTU's as 
listed in the "Supplies Section." These units are mark ed with 
a dot on the surface against which the KTU is assembled. The 
isolato r should be mounted with the dot away from the center 
of the mounting space between the bars, using the smaller 

• • .. I I 
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diameter screws furnished to mount the isolator to the mounting 
bar. 

6.07 Variators: The 400A varistor used on the 29A KTU 
must be ordered separately and ,vired in by the installer 

as shown in SD-69203-01. 

6.08 In order to permit the use of two ringing bridges 
without false operat ion of the hold relay, a 316A varistor 

has been bridged across both the ,vindings of the (H) relay. 

7. POWER SUPPLY 

7.01 The !Al key telephone system is designed to operate 
from the 101G power plant. This provides the following 

voltage supplies required by the system. 
Relays and talking circuits 
Dial Inter com. Selector Circuit 
Lamps 
Ringers 

Buzzers 

• 

14-28 volts d-c 
18-28 volts d-c 
10 volts a-c 
105 vol ts 20 cps 
16-20 volts a-c 
18-28 volts d-c 

7.02 The power requirements may be determined from data 
given on the circuit dra,vings and in the section cover­

ing installation of these equipments. Power supply arrangements 
based on these re quirements, are suitable and are covered in 
sections in the CSO division covering Power Supply Arrange­
ments for Station Systems. 

7.03 The fusing requirements and arrangements recom-
mended as well as the current values used in computing 

power load are included on circuit drawings SD-69199-01 and 
SD-69203-01. Other po,ver supply arrangements may be used 
following the recommendations given in CSO division entitled, 
"Power Supply Arrangements for Station Systems." 22-type 
KTU's equipped with resistors and terminals for terminating 
lamp leads to the key telephone sets are available to limit the 
lamp current as required. 

7.04 When a common source of d-c supply is used for the 
talkin g circuit and to operate audible signals the noise 

suppression circuit of the 211A KTU, 23A KTU or a 1100 mf 
condenser per KS-8056 should be bridged across the common 
supply. 

7.05 Ringing current may be supplied from the central office 
or P.B.X. in connection with ringdo,vn tie lines . The 

rin ging lamps furnished in the 211A KTU or the llA KTU will 
be required in this connection. · 
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7.06 As indicated on SD -69199-01 and SD -69203-01, indi-
vidual circuit fuses are not usually required for the 

system except ,vhere the battery furnishing the supply is not 
readily accessible for prompt replacement of fuses and mul ­
tipled pairs are used for the battery feeder, or ,vhere the system 
load current is more than the capacity of a single fuse. 

7.07 201A. KTU or 21A !(TU n1ay be used to mount fuses 
required at the apparatus cabinet . 

8. CIRCUIT DRAWING S 
8.01 The following circuit drawings for the 1Al key tele­

phone system are available in handbook size. 
1A1 key telephone syste1n 

Line and signaling circuit 
Key and telephone circuit arranged 

for pickup, holding, exclusion, cut­
off, and visual and audible signals 

Intercommunicating line circuit 
with dial selection of stations 

101G Power plant supply circuit 
Separately mounted keys 

• 
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SD-69203-01 

SD-69206-01 

SD-69199-01 
SD-81135-01 
SD-69207-01 
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