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KEY
TELEPHONE SETS

APPARATUS SuUB SET
ADAPTER
1 P
1]
. CONNECTOR CABLES

Figure 1-al. Key telephone system.

Figure 1-2. KS 19252-L-1, three-way adapter.

KS 19252-L -1
ADAPTER
XEY TEL. TEL
TEL. SET SET SEY
KEY TELEPHONE KS 19882-L-|
APPARATUS ADAPTER
XS 19252-L-
ADAPTER

CONNECTOR CABLE CONNECTOR CABLE CONNECTOR
CABLE TO NEXTY TEL SEY

OR ADAPTER

Figure 1-3. Key telephone system using KS 19252-L-1 adapters,
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1.3.3 Type 66£3-25 connecting blocks, fiqure 1-4, provide a
convenient way of terminating cut cables at station locations
and permit the use of plug-ended telephone set cords which are
plugged into a receptacle in the block. A straight-forward KTS
layout using 66E3-25 connection blocks is shown in figure 1-5.
This system, using 66£3-25 connecting blocks and bulk cable,
provides maximum flexibility of dial intercom and is economical
when cable and installation are considered. When cable runs are
excessive and the system has more than nine stations, the
stations at the outer end of the cable may not receive enough
power to properly illuminate the keys; therefore, a bridged type
KTS 1is used. Fiqure 1-6 depicts a bridged type KTS that reduces
the voltage drop at the outer ends of the system and ensures
enough power to properly illuminate the keys.

1.4 TECHNICAL DESCRIPTION. Although KTS's are available with
many options, this SEIP will only provide information on a
commonly used system with features that are adaptable to the

average size military telephone facility.

1.4.1 The Army procures key telephone equipment from several
American and foreign manufacturers; however, most of the equip-
ment in use at the present time has been supplied by Western
flectric Company (WECO). The 1A2 KTS, manufactured by WECO will
be used as the basic KTS for this SEIP.

1.4.2 The 1A2 is a solid state KTS that uses printed wiring
boards and plug-in type KTU's. The 1A2 KTS consists of the
following major functional components:

a. Key telephone sets (i.e., 564 HL) capable of "A" lead
control.

b. Four hundred-series KTU's to provide switching and
control functions. Detailed information on the 400-series KTU's
is provided in chapter 6 of FM 11-31, Telephone Substation In-
stallation and in the Bell System Practices (BSP), sections
518-215-400, 518-215-401, 518-215-402, and 518-215-403.

c. Key service units (KSU), panels, and apparatus mountings
are prewired and provide mounting and connecting facilities for
the 400-series KTU's. Detailed information on the KSU's is also
provided in chapter 6 of FM 11-31, and in BSP, section
518-215-405. Further, detailed information on 1A2 panels and
apparatus mounting is available in BSP, sections 518-215-410,
518-215-417, 518-215-418, 518-215-419, 518-215-420, 518-250-101,
and 518-255-101.
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Figure 1-4. Type 66t3-25 connecting block.

KEY KEY
TEL SET TEL SET
66 E3-25 66E3 -25 D
KEY TELEPHONE] [:] CONN BLOCK
CONN BLOCK
1 25PR 24 Ga cABLE z LEEBIIZQ NEXT
STATION
18 BUTTON
CALL DIRECTOR
| rsvemrn )
j SSSmmem

A75
CONNECTOR CABLE

Figure 1-5. Key telephone system using 66E3-25
connecting dolocks.

KEY TELEPHONE SETS

e
c |
BLOCK 0]
TELEPHONE oAl
APPARAT .
i CONNECTING
BLOCK | XS19252 L
ADAPTER
COWN
CA3LE 1
25 PR 24 GA CABLE J A= {5y 23 PR 24GA.CABLE
il TO NEXT
CONN BLOCK OR
STATION

Figure 1-6. Bridged type key telephone system.
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d. A local power supply (for example, power units 19C2 and
20C2) provides power for relay operations, talking, control
lamp, and signaling functions. Additional information on power
supplies for the 1A2 system is available in FM 11-31 and BSP,
section 518-215-100.

1.4.3 KTU's manufactured by American companies are, in most
cases, compatible and interchangeable within a single instal-
lation. KTS's other than the 1A2 that can be used are the 10A2,
12A2, and 16A; which are used at Army airfield locations, and
the 6A, 7A, and 14A; each of which is similar and available from
several manufacturers. However, special engineering consid-
erations and justification will be required for their use. No
matter which KTS is selected, state-of-the-art modular prewired
equipments should be considered. Equipment manufacturers
provide nomenclatures of KTU's similar to those of WECO and many
state which KTU's are compatible with WECO equipment.

1.4.4 KTS performance is determined by inherent line and in-
tercom capabilities. For example, a 1A2 KTS can provide in-
tercom, dial central office (DCO) lines, conferencing and
automatic tie lines, and is expandable to any number of DCO
lines and intercoms by stacking arrangements. The 6A KTS
provides an intercom capability but must be tied into a 1Al or
1A2 KTS for DCO/private branch exchange (PBX) lines, and the 14A
provides 14 Tlines and 34 intercoms with some options. The 10A2
KTS is similar to the 1A2 configuration and can be used where
local procurement is recommended. Detailed information on the
10A2 KTS is provided in General Telephone and Electronic (GTE)
Practices, sections 484-401-100 and 484-401- 200. It should be
noted that the 1A2 configuration is variable and there are
several panels available that can provide desired expansion.

1.5 LIST OF APPLICABLE DOCUMENTS.

1.5.1 Government documents.

Manuals
FM 11-31 Telephone Substation Installation
(Key Telephone System Instal-
lation and Maintenance of 1Al,
1A2, and 6A)
CCTM 105-50-21 Telecommunications Engineering-

Installation Practices,
Installation-General
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Regulations
CCR 702-1-2 USACC Quality Assurance Program for
Engineering, Installation, and
Acceptance of Communications-
Electronics Equipment and Systems

E CCCR 702-3 Role of the Test Director

2 Circulars
i (DCAC) 370-160-3 Site Survey Data Book for Communi-
L cations Facilities

1.5.2 Non-Government documents.

BELL SYSTEM PRACTICES (BSP) SECTIONS:

]
f1 461-604-100 Connecting Blocks 66-Type - Tools,
4 Terminating, Adapters, and
#4 Maintenance
f: 461-604-102 Connecting Blocks 66A, B, C, and MI-
:ﬁ Type - Identification
4 461-604-103 Connecting Blocks 66E3-25, 66E4-25 -
3 Identification and Installation
518-010-101 Centralized Key Telephone Installa-
u tions
i
E 518-215-100 1A2 Key Telephone System - Identi-
| fication and Arrangements
H
' 518-215-400 1A2 Key Telephone System - Key
Telephone Units - 400 Series
518-215-401 1A2 Key Telephone System - Key
Telephone Units - Auxiliary Line
i Services
{ 518-215-402 1A2 Key Telephone System - Key
| Telephone Units - Intercom
4 Services
518-215-403 1A2 Key Telephone System - Key
Telephone Units - Control Services
‘ 518-215-405 1A2 Key Telephone System - Key
, Service Units - 513-, 514-, and
: 515-Type
e |
> 1-6
Jf
‘ A'zr
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518-215-410

518-215-417

518-215-418

518-215-419

518-215-420

518-410-100

518-450-100

518-450-102

*Trademark of AT&T Company

484-401-100

484-401-201

484-401-202

491-360-100

461-501-100

SETP 016

1A2 Key Telephone System - Panels -
583- and 584 -Type

1A2 Key Telephone System - 597- and
598-Type Panels

1A2 Key Telephone System - Panels -
601-, 602- and 603-Type

1A2 Key Telephone System - System
620A, 641A, and 642A Modular
Panels

1A2 Key Telephone System - 698, 0,
and G Apparatus Mount ings

6A Key Telephone System - Identi-
fication and Installation

7A Communications Systems (COM KEY*
718)

14A Communications Systems (COM KEY
1434)

GENERAL TELEPHONE and ELECTRONICS (GTE) PRACTICES SECTIONS:

Type 10A2 Key Telephone System -
Description and Operation

Six-Line Type 10A2 - Key Telephone
System - Installation

10A2 Key Telephone System - 13-Line
and 15-Line Panels - Installation

Connector Cable Adapters Description
and Application

Type 66 Connecting Blocks Descrip-
tion and Installation

1-7
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1.5.3 Ordering procedures for Bell System and General Telephone
and Electric Practices. BSP will be ordered folTowing the
procedures outlined in USACEEIA Regulation 310-1, Procedures for
Ordering Bell System Practices, 4 March 1977. GTE Practices may
be acquired by writing directly to the GTE Services Corporation,
400 North Wolfe Road, North Lake, I1linois, 60164.

1.5.4 Comments on Publication. Users of this publication are

invited to submit recommendations for its improvement. Comments
should be keyed to the drawing, page, paragruph, and line of the
text for which the change is recommended. For convenience, a
mailing card is found with this SEIP. Comments should be sent
directly to the Commander, Headquarters (HQ), USACEEIA, ATTN:
CCC-CED-SEP, Fort Huachuca, Arizona 85613.
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SECTION 2. SITE SURVEY DATA AND CHECKLIST

2.1 GENERAL. This section provides the necessary information

site surveys associated with the installation of a KTS.

B 2.2 SITE SURVEY CRITERIA. Site survey requirements can vary by
3 project or in the same type of installation. Further, all pro-
¥ jects do not require a site visit if sufficient data for en-
gineering is available. However, if a site survey is required,
pl it should be conducted in accordance with the guidelines and
criteria delineated in Defense Communications Agency Circular
(DCAC) 370-160-3, Site Survey Data Book for Communications

Facilities.

_j 2.2.1 Site survey checklist. Whenever a site survey is re-
b quired, a checkTist, in accordance with the sample at figure
! 2-1, should be prepared by the project engineer for use as a
& guideline in conducting the survey. A set of drawings also

should be available onsite for use with the checklist. The
; checklist is used by the survey team for technical data
y identification and assembly.

2.2.2 Use of the site survey checklist. The checklist, when
completed, will aid in preparing an official survey report. The
report will be an inclosure to the site concurrence letter which
o shall be forwarded through responsible agencies for concurrence,
i nonconcurrence, or comment. The following items, as applicable,
are to be included with the checklist:

a. Floor plan of the building containing a controlled area
(if any) and indicating personnel and equipment adjacent to the
controlled area. (Reproducibles from the District Engineer or
using unit.)

b. Plot layout indicating the buildings and equipment within
200 feet of the controlled area (if any), the number of
| occupants, and the electrical equipment in the buildings.

c. Single-line drawings of the existing electrical distri-
| bution system and power supply. If possible, show required
' changes or additions to meet new requirements.
d. Copy of DA Form 2701, Job Order Request (repairs and
utilities) or Military Construction, Army (MCA) project pre-
viously submitted, if any.

e. Floor plan (sketched to scale).

S 2-1
%
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£ f. Comments on anticipated difficulties in the flow of
3 materials, work, or personnel in the operations area.

}; g. Local telephone directory.

h. Memorandum of Understanding (MOU) between using unit,
District Engineer, and District Space Coordinator, if required.

2.3 EQUIPMENT CHARACTERISTICS. The physical and electrical
characteristics of equipment selected should be obtained and
provided in accordance with the sample format at table 2-1.

'
§
i l
1
3

e oo

|
|
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|
| SITE SURVEY CHECKLIST
| FOR
}
]
i
i =
¢
5
A i t
;7, DATE :
PROJECT NUMBER:
_ SITE LOCATION:
b CITY: COUNTRY
INSTALLATION %
: BUILDING ROOM
!
lz PROJECT ENGINEER: Ee)
i
;
CLASSIFICATION:
!
b
{
5
J
i
! Figure 2-1. Sample site survey checklist (sheet 1 of 8).

2.3 Ei
Ladl |
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PROJECT OR TASK NO:
1. PURPOSE OF SITE SURVEY:

2. PERSONNEL CONTACTED OR PRESENT DURING SURVEY:
Name, Grade, and Title Organization Phone No.

EQUIPMENT TO BE INSTALLED:

a. Contractor furnished and installed.
b. GFE, Government installed.

c. GFE, contractor installed.

d. Equipment description chart.

Figure 2-1. Sample site survey checklist (sheet 2 of 8).
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PROJECT OR TASK NO:

Ambient Access
Nomen- operating Heat clearance
clature Weight Dimensions ranges dissipation requirements

4. DOCUMENTATION:

a. Documentation of the status of the physical plant should be
completed by requisition and review of the appropriate as-built
drawings. The list of as-built drawings obtained is as follows:

Drawing Number Title Revision date Source

b. Drawings not available during the site survey should be
requested by the local military authorities through the most expe-
ditious channels. Once obtained, the drawings should be immediately
forwarded to responsible area electronics engineering installation
agency.

Figure 2-1. Sample site survey checklist (sheet 3 of 8).

2-5
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PROJECT OR TASK NO:
c. If as-built drawings of the physical plant are not

available, lack sufficient details, or are otherwise inadequate,
provide a dimensioned sketch of the floor plan includin
location, dimensions, and identity of each equipment. ?Please
attach sketch.)

d. Additional general information, which bears on the engi-
neering of the facility, is as follows:

5. ROOM CONFIGURATION (to be supported by scaled drawings):

a. Room numbers:

b. Floor:

(1) Material:

(2) Condition:

(3) Loading capacity:

(4) Obstructions:

Figure 2-1. Sample site survey checklist (sheet 4 of 8).

2-6
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PROJECT OR TASK NO:

(5) Space available under raised flooring, if installed:

C. Walls:
(1) Material:

(2) Condition:

(3) Load bearing: -
(4) Obstructions: g e -
B I o i aians

(6) Possible removal:
d. Doors:

(1) Number of outer doors:

(2) Number of inner doors:

(3) Material:

(4) Condition:

(5) Dimensions:

(6) Opening: In_ Out

e. Windows:

(1) Quantity on outer walls:

(2) Dimensions:

(3) Type (double hung, projected, etc.):

Figure 2-1. Sample site survey checklist (sheet 5 of 8).

: 2-7 g
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PROJECT OR TASK NO:

(4) Height above floor:

(5) Number of windows: Barred Opaques

f. Ceiling:
(1) Material:

(2) Condition:

(3) Height (suspended or other):

(4) Obstructions:

(5) Space available for ducting if a drop ceiling is
installed:

g. Lighting (if wiring is to be removed, check here )

(1) Type: Incandescent Flourescent

(2) Type of fixtures:

(3) Number of fixtures:

(4) Size of lamps in watts:

(5) Height above floor:

(6) A1l power cable for lights in ferrous conduit: Yes
No

(7) Foot candle rating:

(8) Total power loading:

Figure 2-1. Sample site survey checklist (sheet 6 of 8).

2-8 y g
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PROJECT OR TASK NO:

h. Convenience outlets (if wiring is to be removed, check
here  ):
(1) Type: ot ~_ Number: Z
(2) Voltage: Phase: » ey
Frequency: . Ampere rating: ey
(3) Number of wires:
(4) Protective ground to ac outlets: Yes No
(5) A1l power cable in ferrbus conduit: Yes No_
i. Environmental systems:
(1) Type of heating: - g SR il
Btu/hr capacity: be sl . Sy ey Rt
(2) Type of air conditioning: R ey
Btu/hr capacity: - BN e
(3) Maximum number of personnel who normally occupy
ares:
(4) Humidity controlled: Yes No
(5) Heat dissipation capacity of existing equipment:
o Btu/hr
(6) Surplus air-conditioning capacity available for this
installation: Btu/hr
(7) Feasibility of expansion (if necessary):
(8) Monitoring equipment:

Figure 2-1. Sample site survey checklist (sheet 7 of 8).

2-9
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PROJECT OR TASK NO:

6. STATION GROUND:
a. Signal ground installed: Yes No

(1) Type (water pipe, rod, etc.)

(2) Resistance of true earth ground ohms

(3) Date measured:

(4) Method used:

b. Protective ac ground installed: Yes No

(1) A1l equipment grounded to ac protective ground by separate
wires: Yes No

(2) Ferrous shields tied to ac protective ground bus: VYes No_

7. UTILITIES AVAILABLE (water and gas):

a. Size and capacity of each:

b. Supplier:

c. Available capacity:

8. PRESENTLY INSTALLED EQUIPMENT (List type and quantity of installed
equipment that will be associated with or used for this installation.):

Qty in Qty
Item No. Room location Nomenclature operation reserved

9. MISCELLANEOUS:

Site Survey Team Chief

Figure 2-1. Sample site survey checklist (sheet 8 of 8).
2-10




SEIP 016

31 August 1978

* * o8 A OT

A O1%

* X% ﬁuuom 8)2P A p2-

A SOT

A 013

(3388 V)oP A p2-

* *% Auﬁmm vaU A ve-

A SO1

A O3

(3329 V)2P A $2-

* xx (33e8 9)oP A $2-

A SOT

A 013

(3328 V)oP A #2-

™ ™ (33e8 9)2P A p2-
But
-3unoy sniededdy

¥ 297 uL pa||R3su] vE- ‘28 A 01
Alquasse j0 3aplLs

» yoea ,2/1 6 Je A QTT

M SjUawaJLnbay Indu]

aJjuedea|) JA3M04

$$322Y

SO13SLJ4930R4RYy) [BILJ43D3|3 PuR |®OLSAYd 40} Jewus04 3| dues

EMYGTS NSHY UL p3lunoy xx
9lge|leae JON «

* * 310Re3U03 8T ‘“up Y69y NLX

¥ ¥ uumwcou O¢ -=¢ 3<Nﬁv DHM

3 * 310e3U0)0 02 ‘up MYBTY NLX

¥ ¥ 1oe3U0) 08 ‘.8 8.0p N1

* x 10e3U0) 8T ‘“up Mooty NiX
A3Lpluny
3AL3R|3d

%06-0v w2€/6 2 X 1006ST SH

x J 005-00T w2E/TT € X w9U/T ¥ J33dnuaJaaju]

* ol X Wll X w2/1 R EMYSTS NSH

uotied abuey suoLsuaulq 34N | JUSWON
-1ssitg buizeuadp
Jesy juaiqury

“1-¢ 3lqel

2-11

.

T T 45




TR e 5

PRE S

31 August 1978 SEIP 016

SECTION 3. INSTALLATION SPECIFICATIONS
AND INSTRUCTIONS

3.1 GENERAL. The installation specifications and instructions
outlined in this section provide standard engineering guidance
for use by responsible activities during the engineering and
installation of KTS's. Documents listed in 1.5 form a part of
this installation package. Unless otherwise indicated, the
issue in effect on the date of publication of this document
shall apply. When these documents conflict, the SEIP shall
govern.

3.2 INSTALLATION INSTRUCTIONS. The KTS typified in this SEIP
provides telephone service from a DCO/PBX line to one or more
telephone sets with multiline pickup, line lamp and common
audible signaling, and intercom capabilities. Additionally, the
KTS uses 57P telephone service fittings, bridging adapters, and
66-type back panels and connecting blocks. The use of 66-type
back panels and blocks reduces onsite installation time and
cost, and increases telephone capacity in a given space. This
system simplifies system planning and troubleshooting. Figure
3-1 is a typical KTS using bridging adapters and 66-type
connecting blocks. Figure 3-2 is a typical KTS using system 66
connectorized back panels.

3.2.1 Equipment to be installed. The following major items of
equipment are provided as a reference/guide. However, it will
be the project engineer's responsibility to determine the type
KTS and equipment necessary to meet operational requirements.

a. Key service units. The KSU's accommodate the 1A2
services by providing mounting and connecting facilities for the
400-series KTU's that provide the switching and control
features. Recommended KSU's to be used with the 1A2 KTS are
listed in table 3-1; further, tables 3-2 and 3-3 list the
recommended KTS panels and 69-type apparatus mountings
respectively. Figure 3-3 depicts a typical 515 KSU with jacks
and 66-type block locations. The 515 KSU is comprised of two
units, the 513 and 514 KSU's, and is capable of satisfying most
operational requirements. The WECO 515 KSU provides 16 DCO/PBX
lines and either a 10 or 19 selector code intercom. The use of
available options reduces the number of lines available;
however, by relocating the power supply and replacing it with a
69F apparatus mounting, additional lines can be obtained.
Generally the 515 KSU is wall mounted and the installation can




INOwe 33l

@ INOHEINIL AIN .
$20
w >u.n.».u-. @ INCOHa I Tl adw
— 1138 o
- ] :
% ) 0e02 INT m
o =
2 o
< INOMER DL =
2 2905 Imin A8M3SSY 378VD ¥O0L12INMOD ; Tva -~ .
E e it pa
INCRme3T3L adn SNiSQte® NOIiv301 1193 o .
1x3w 0L ouc-o_u,_ $3iw3s 399 < v i
AemIssy 319V —
¥0133MM0d ] <
T
@ AT8m3IsSY uc..u_wﬂqn" INOMe3IIL e
37e8vd »$30 Eo i
INCHEITIIL AN $0i73INN0)D < i
L - o i
“m»un.wﬂ NooTe ﬂ AIERISSY ﬁm i
OMIL23INNOD 376V3 ¥CiO3NWCD o A
ce0d W _ 31835 399 Alem3sSY 318v> o
i3 & Alemassy ¥0123WN03 -TR-1} i 3
sIen3 376v)) cc !
378 @0LoINNG 5 o A«
¥0i23INN0D ¥iievay w3ievay === = D :
ONi%3ied owi93iu@ zZ: oo !
AYOMISSY 379V 4Ci3INNOD —3=3 < =] B . e F
TTeMISEY _370V5 WOI5INNGS -l \0[ SoShan el ey b A
ATGM3ISSY 31QVD 8Oi3INNOD S
INOWEITIL AN #3idvOv > 1
37ev> 0282V ““
- w0 1iv3CT
| S~ 4
u ix3m G4 o e
1 _ (S ]
| G
m mV ) | ATEMISSY 376V E0.TINNDD = w.w\..
P ilamissy u._:u_ o ;.w
w n;>\ua.nu ! a
E $i35 43» NOLING -2 GWV -9 Ol . o
ﬂ« $#3078 SW _T3INNCD 344ii-99 ' A78M3ISSY @0s C3le'm CNY Q3ImIViiV - T ¢
| 3 $9N7¢ ONV S<iNiS TYNimEdl ! ©
m i 3AVM S3ITEmM3ISSY 378V wCid3INwnod F ¢ ™ ;
{ |
i T | :
3 r 23L23INNCISIC WEOWS 38V ok ;
\ Lwima NL3 3INCW43TIL AN SE0LIINNGT ONY S8NT4 ONILYRM 2 =
o e i S
.n|U. “(37vm34) =2i33Mmcs s3iowdc O W
: ot “t37ym) %77« S3icn3c B—
; A S$3.0N
b
k.
.
o, |
p—— - 2 - - S
- -~ » .‘A . B e e TER aw—ae e = - - - it D S p——




31 August 1978 SEIP 016

Connectornized

Cable trom KSU A
ke M
| miRl
4 l :-‘l | Purple Panel
=1
: ) \ o
' Red Panel - Nl
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Green Panel | | | | {5 ﬂ n
1 !
P U Connectorized

- [[‘I- Cable from PBX

I-—LL-J Cross

\ Connections
- ~1 Red to Blue Cross Connections
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i |
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Connectorized Cable to Kay Sets

H

Connectorized Cables
Bringing in

(g @ Special Equipment
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Figure 3-2. Typical key telephone system using system 66 |
connectorized back panels.
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Table 3-2.

SEIP 016

Recommended 1A2 Key Telephone System Panels

PANEL

NO. OF
CONN

PRIMARILY
WIRED
FOR

SIZE
(IN.)

TYPE
MOUNTING

584-TYPE

13
(18—pin)

400D
401A
and
415A
KTUs

4x23

597A

14
(20—pin)

400D or E
401A
404A
413A
414A
415A
416A
418A
420A
430A

4x23

598A

14
(40—pin)

400D or £
401A
404A
413A
414A
415A
416A
417A
418A
420A
421A
422A
428A
429A
430A

4x23

Relay
rack
or
standard
App
Cabinets

601A

6
(40—pin)

4078
424A

8x6

602A

(40—pin)

4078
422A
423A
424A
425A

8x6

603A

(40—pin)

426A
427A

8x4'%
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Table 3-3. Recommended 1A2 Key Telephone System
69-Type Apparatus Mountings
No. of A F
Apparatus conn Max. No. Primarily Size Type
mounting 20- 40- of CO or wired (in.) mounting
p‘ﬂ E“‘ PBX lines for
4-inch 18- or
698 2 2 20-contact Relay rack
KTUs or standard
All KTUs apparatus
cabinet
8 except 4078,
= . s 424A and 425-Type
4078-, 424A-,
69G 2 - and 425-Type 2x8
One may be
69E 2 2 All KTUs added to
except 407B or 514 KSU
424A 3 may be
69F 2 2 added to
513A1 KSU
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be stacked to provide additional lines. Complete information to
include wiring and schematic diagrams for the KSU, KTS panels,
and 60-type apparatus mountings is available in FM 11-31,
chapters 6 and 7.

b. Key telephone units. The 400-series KTU's, table 3-4,
used with the 1A2 KTS are solid state, plug-in type KTU's mounted
on 4- or 8-inch printed wiring boards. Figure 3-4 depicts the 4-
and 8-inch printed wiring boards. The KTU is installed by
inserting the plug-end of the printing wiring boards into the
selected connector of the 513-, 514-, or 515-type KSU. Table 3-5
provides recommended connector selection and arrangement of
400-series KTU's for the 513-, 514-, and 515-type KSU. Al1l
circuitry to the KTU is carried through contacts on the plug-end
of the unit; therefore, all option straps must be in place on the
KTU prior to installation. Complete information, to include
schematic diagrams and connections for the various function and
options, is available in FM 11-31, chapters 6 and 7.

c. Power supply. Power (dc) may be supplied from central
office or PBX supplies; however, a local power supply unit should
be provided. Power, ac/dc, for relay operations, talking, and
signaling functions may be provided by a local power unit such as
the 20C2 shown in figure 3-5. Power units such as the 20C2 may
come installed in a KSU or panel; however, it is recommended that
the power supply be removed and installed on the wall near the
equipment and wired as appropriate. The power unit will be
selected by the engineer to meet the requirements of the par-
ticular KTS. Table 3-6 provides the output and features of 19-
and 20-type power units. Additional information may be obtained
on power units used in a KTS by referring to FM 11-31, chapters,
5, 6, and 7.

d. Connecting blocks and bridging adapters. The 66-type
connecting blocks are used in KTS's such as the 1Al, 1A2, 6A,
10A2, 7A, or 14A. The engineer must determine which of the
various 66-type connector blocks must be used. The 66-type con-
necting blocks consist of multiple terminal connectors inserted
in a molded plastic block and is held in place by retaining
plates. The terminal is a quick-connect terminal and connections
are made by inserting unskinned conductors into the terminals.
The 66-type connecting block is mounted in the KSU and used to
terminate the cables. The 66-type connecting blocks are also
used for bridging and to provide a convenient way to terminate
cut cables at a station location. Figures 3-6, 3-7, and 3-8
depict 66B4-, 66CB1-6-, and 66E3-type connecting blocks
respectively. System 66 connectorized blocks that are fully

3-8
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Table 3-4. 400-Series Key Telephone Units

KTU FUNCTION Sul:f CONTACTS QUANTITY
4000 CO or PBX line circuit 4 18 1 per line
401A Manual intercom line circuit | 18 As required
4078 Dial intercom 10-code selector circuit 8 80 1 per intercom system
| Special -Req.
412A Auxiliary lamp relay circuit . AKS-8586 L32 Used in place of interrupter
| Connector for LW and LF functions
1
413A Auxiliary ringup circuit 4 18 As required
2 per line (1 at onginating
414A Manual signaling, ringdown tie line 4 20 Sadl 1t terminatng end)
circuit
415A Automatic, DC signaling, tie line 4 18 2 per line (1 at oniginating
circuit ‘ end, 1 at terminating end)
416A Station Line circuit 4 20 1 per line
417A Add-on conference circuit 4 40 1 per conf Ckt
418A Short range, DC signaling tie line 4 20 1 per line
circuit
419A Automatic signaling, ringdown tie 8 80 2 per line (1 at originating
line_circuit ond, 1 at terminating end!
420A Dial intercom long line Ckt 18 One per off-premise line
421A Power failure, tranfer Ckt gen 40 1 per com aud transfers 1 per
purpose relay or DSS DSS code, or as reqd.
4228 Station busy selector circuit 4 40 1 per single-digit codes 1 per
two-digit codes
423A Dial tone, busy tone, and aud ring 4 20 1 per dial intercom hne
back tone
424A Dial intercom 19-code selector circuit 8 80 1 per intercom system
4258 Flashing lamp circuit 8 80 1 per dial intercom system
o 8 80
4278 | TOUCH-TONE adapter Ckt 1 of each required per dial
(Seri intercom system
o 8 80
4) or Q
428A Multiline exclusion circuit 4 40 1 per 2 lines
429A
or B Suppl itary hold d circuit 4 40 1 per 2 lines
430A Flutter generator circuit 4 20 1 per 100 lamps and 20 sup
plementary and or reg hold keys
3-9
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TYPICAL 8 INCH KTU

TYPICAL 4 INCH KTU

Typical 4- and 8-inch key telephone units.

Figure 3-4.
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Table 3-5.
400-Series Key Telephone Units in 513-, 514-, and 515-Type
Key Service Units

SEIP 016

Recommended Connector Selection and Arrangement of

818KSU
{ (SEE _NOTE)
' SIZE
KTU SERVICE 1t 513K8U 514K8U
£ fin.fpins]  FUNCTION CONNECTORS CONNECTORS
§ Jhatd afafelu e lata b folatelfala
i 112|3 4|66 |7 |8 |11]12][13]14]16]18]17]18
; 40 [40[20 20]20][20[{40]40]40]40]40 [40[20]20]20]20
Dial intercom 1 S ) |l o) o oo |e|e e |e L] e o
e b 10-code ckt
424A 8(80| Dial Intercom
19'c°d. Ckl 1 L L] L] - - . L] . L] . . - L .
333 &1 8(80|.roucHrone| * [ |* | e v |t
(sories 4 adapter ckt
or ‘27c a ao . . . - . . . - L] l L] 1 L] . . .
426A 8|80 Dial intercom . e |e o o @| o] @ . e| o o
fisshing lamp 1 2
(MD) or Bj 9 1 o
.o utomatic rin: [
419A°* | 880 down te i o oo e|e|e]e] g 2 s §¥]'%] o
4 140 | Supplementary |
3’: h::dp d.mtor . - . L] . . 1 2 - L] - - - . - -
C ie
Power failure T
‘21A ‘ ‘o ‘r.ﬂ'f.r clkt 7 8 . - . - 1 2 3 ‘ 5 e - . el o
(gono)nl pur— |t |t Tttt %
al Intercom |
:r”: ] mion busy ] |t )L R 0 R, )
Add-on confer- o o o
4a17A 4 (40| K ol k] [ LR '°12§324°
428A | 4|40 [Multiline exclu-f1g 11814 13[12[11(1[2[3[10]4 66 |7[ 8|9
slon cireult p'leles &l el g <
_ a20a | 418 NART | o |18 7| e|s|10]0|1af13)1211fa |32
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Table 3-5. Recommended Connector Selection and Arrangement of
400-Series Key Telephone Units in 513-, 514-, and 515-Type
Key Service Units (Continued)

515 KSU _]

_ SIZE (SEE NOTE)
' KTU (IN.) SERVICE 11513 KSU 514 KSU
PINS FUNCTION —
& CONNLCTORS CONNECTORS
’ NRARARARRNRRAnnEnn
112131451617 |8 11111211314 15 16 1/ 8§
1 40 |40 20 20/ 20 [20] 40 [ 40{40]40[40] 40| 20] 20 | 20 2
423A 4 20 |Dialintercom&| *| ‘|8 |7]6 5] 10[9]1a[23][12[11]a]3 271}
ﬁn¢n&.md,ﬂ | [
busy tone ckt o j
A00-TYPE| 4 18 | cO/PBX line |15] 13 12 |3 [a] 9[10]11]12[13[14a]5]6 [7 8
Ckt L
401A 4 18 | Manual inter- |15|1¢| 8|7 |6 [5[10] o] 8] 7{ 6| 5] 4ai3 12 =
com ckt ] !
413A 4 18 | Aux ringup [15]16[ 87 |6 [5 [10] 9][14][13]12[11|al3 2 i
ckt bl
‘1‘A.. ‘ 20 R‘"w"wn t'. e | ae (T BER ] .. .. e ee .I‘ .'i t j
line ckt 15| 16(14[13|12]11/10{9{ 8| 7| 6; 5/4 /3 2 el
415A 4 18 | Automatic tie [15] 1¢| 8] 7| 6] 5| 10| 9[1a]13[12{ 11]a 12 {21
line ckt { ] !
416A 4 20 | Station tie 15[1€| 8] 7| 6] 5/10]9(14[13[12) 1114 3 2 .
line ckt tod
418A 4 20 | Short range |15/ 1¢| 8| 7| 6| 5/10] 9 |14]13/12f11]a '3 =
tie line ckt i
430A 4 20 | Flutter 15(16/ 8|7 ] 6| 5[10{9 [14]13]12{ 11]a |3 2
generator ckt | | |
. ] L

* NOT USABLE.

t RESTRICTED TO TRANSFER OF ONE STATION RINGER.

t SPARE TERMINALS FOR 13 LEADS REQUIRED ON CONNECTING BLOCK.

§ ONE CIRCUIT ONLY.

§ SEE (1) AND (r) OF DESIGN FEATURES FOR APPARATUS REQUIRED !F ADD:-
TIONAL CONNECTORS ARE DESIRED.

. **SEE FIG. 61, NOTE B.

ttIF ONLY 513 KSU IS USED, CONNECTOR SELECTION BEGINS WITH LOWEST

NUMBER AVAILABLE.
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Figure 3-5. 20C2 power unit.
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: FANNING STRIP ROW 50
£
3 ROW |

SIX-CLIP
TERMINAL

Figure 3-6. 66B4-type connecting block.
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FANNING STRIP

ROW 12

ROW |

FOUR-CLIP
TERMINAL

Figure 3-7. 66CBl-6-type connecting block.
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TERMINAL IX /

> B / 1 TWO-CLIP
I B8LOCK | TERMINAL
% e WITH TANG
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Figure 3-8. 66E3-type connecting block.
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prewired and equipped with Amphenal 157-series connectors are
also available. The system 66 blocks are wired in strict
accordance with telephone wiring standards. The connectorized
blocks such as those in the B3/B4 and M2 series, figures 3-9 and
3-10 respectively, are designed for rapid interconnection and
significant space savings. The 66-type connectorized blocks use
the 157-series connectors to prevent misalignment and bent pins;
further, the blocks use quick-connect clips to eliminate the need
to strip insulation when making terminations with most common
size conductors. The clips are also ideal for strapping, since
the insulated wire can be terminated into several clips without
stripping insulation. Compact bridging adapters, which contain
interwired 57-series connecting devices, are used to connect one
or more 6-button type key telephones to 25, 50, or 75 pair
cables; additionally, special cable adapters may be used as
cross-over adapters or for other special functions. Figures
3-11, 3-12, and 3-13 depict typical three-way bridging adapters
used in a KTS, while figure 3-14 shows a special purpose
crossover adapter for connecting key telephones to cables.
Additional information on connecting blocks and adapters can be
found in FM 11-31, chapters 4, 5, and 6 and BSP, sections
461-604-100, 461-604-102, 461-604-103, and 518-010-101.

e. Backboards and connectorized back panels. Terminal back-
boards are designed to be used as distribution fields for key
systems, PBX central office equipment, and other miscellaneous
services. The backboard and wiring color scheme in this section
is a standard plan for making terminations and cross-connects.
Five types of terminations require cross-connections and the
color backboard assigned to them are as follows:

(1) Central office trunk - Green.

(2) Keyset stations - Blue.

(3) KTS equipment - Red.

(4) Auxiliary equipment - Yellow.

(5) PBX connections - Purple.

This standardized color coding of backboards and connectorized
back panels provides easy identification of the terminations for
the telephone service involved. Table 3-7 provides information
for the selection of 183- and 184-type backboards. The 66-type
and system 66 connectorized back panels perform the same
functions as the backboards listed in table 3-7 and are color
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Figure

3-9. Typical B3/B4 series connectorized block.
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3-10.  Typical M2 series connectorized block.
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Figure 3-11. Three-way bridging adapter for 6-button
telephones, 25-pair cable.
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57 SERIES AMPHENOL
CONNECTORS

Figure 3-12. Three-way bridging adapter for key
telephones, ‘O-pair cable.
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Figure 3-13. Three-way bridging adapter for 18-button
telephones, ’5-pair cable.
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S7 SERIES AMPHENOL
CONNECTORS

)
oy i e
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Figure 3-14. C(Crossover adapter for connecting Key
telephones to cables.
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Table 3-7. 183- and 184-Type Backboard Selection

CODE COLOR 898 668425 DISTRIBUTING MAXIMUM PAIR
BRACKETS | CONNECTING RINGS TERMINATIONS USING
BLOCKS P-43X237 CONNECTING BLOCKS
66MI-25 |86MI-50 |B6B4 2
"183A1 BLUE 4 100 200
183A2 GREEN 4 100 200
183A8 | YELLOW 4 100 200
18381 BLUE 8 200 400
18382 GREEN 8 200 400
18383 RED 8 200 400
18385 YELLOW 8 200 400
184A1 RED 2 6 50
18481 RED 4 12 100
18482 RED 4 : 100
186A1 YELLOW 6
18781 WHITE® 16
188A1 | WHITE® 4

*USED TO ADD DISTRIBUTING RINGS BETWEEN CROSS CONNECTING PANELS.
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coded identically. Connectorized back panels permit almost twice
the telephone capacity in the same wall space as the 183-, 184-,
and 66-type backboards. Figure 3-15 is a size comparison of
66-type and connectorized 66-type back panels to provide the same
service. Tables 3-8 and 3-9 provide information for the
selection of 66-type and system 66 connectorized back panels
respectively. Full blue and one-half blue 66-type panels are
used as a junction point for the 25 twisted pair cable from the
telephone. The terms full and one-half relate to the number of
telephones that can be terminated. The color coded back panels
are equipped with 66M1-50 connecting blocks, eight on the full
and four on the one-half; therefore, the full and one-half panels
can terminate 16 and 8 telephones respectively. One-half, 1/4,
and 1/8 connectorized 66-type panels are used as a compact
connectorized junction point for 25, 50, 75, and 100 twisted pair
cable from telephones. The one-half blue connectorized back
panel has twice the telephone capacity as the forementioned
66-type back panel. This is accomplished by using all four rows
of pushdown clips on the 66M1-50 block for cross connections.

The other connectorized 66 back panels incorporate the same
features and functions as the one-half blue panel. Amphenol
connectors at the bottom of each panel, for each row of pushdown
clips, provide a terminating point for telephones equipped with
Amphenol 157-series plugs. Figure 3-16 illustrates and compares
a KTS using conventional 66-type and system 66 connectorized back
panels. The number, type, and arrangement of backboards and back
panels will be determined by the project engineer to meet oper-
ational requirements. The engineer will then prescribe the
arrangement of the backboards stating the wall space to be used
and the height from the floor. BSP, sections 518-010-101,
518-215-410, 518-215-417, 518-215-418, and 518-215-419 will
provide additional information on KTS panels.

f. A- and B-type connector cables. Telephones in a KTS may
be connected to the inside cable by means of plug-ended or
connector-ended cables that are available in various length of
24-gauge conductors with 50 contact connectors or plugs. A-type
connector cables are double ended while B-type connector cables
have a connector at one end and a plug at the other. A typical
Amphenol plug and connector used to terminate A- and B-type con-
nector cables is shown in figure 3-17. Table 3-10 lists the A-
and B-type connector cables available and provides the necessary
information for proper selection to satisfy the intended use.
Additional information on A- and B-type connector cables is
available in FM 11-31, chapter 4.

g. Associated apparatus and optional components. Complete
information on associated apparatus and optional components such

3-25
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CONNECTORIZED SYSTEM 66
HALF BACK PANEL,

16 KEY SETS

66— TYPE FULL BACK PANEL,
16 KEY SETS

57 SERIES AMPHENOL
CONNECTORS

Figure 3-15. Size comparison 66-type back panels.
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Table 3-9. System 66 Connectorized Back Panel Selection

AMPHENOL | COLOR . PHONE NUMBER OF
| : CODE DIMENSIONS CAPACITY | PUSH DOWN CLIPS
i HEIGHT WIDTH DEPTH
[}
| 410

CBF 66/16 | BLUE 3K % 2% 16 400
= 310
I CBF 66/8 BLUE 3% a% 2% 8 200
/-
CBF 66/4 BLUE 16% 4% 2% 4 100
410
CGF 66/16 | GREEN 3% 8% 2% 18 400
30
CGF 66/8 | GREEN 3% a% 2% 8 200
310
CGF 66/4 | GREEN 16% a% 2% 4 100
310
CYF 66/16 | YELLOW| 31% 8% 2% 16 400
410
CYF 66/8 | YELLOW| 31% % 2% 8 200
410
CYF 86/4 | YELLOW| 18% a% 2% 4. 100
410
CPF 66/16 | PURPLE 3% 8% 2% 16 400
410
CPF 66/8 PURPLE 3% a% 2% 8 200
410
CPF_66/4 PURPLE 16% e 2% 4 100
410 760
CRF 66/1600 RED 20 17 1 3/16 | Twisted Pairs 1600
410 500
CRF 66/1000/ RED 20 1% 1.3/16 | Twisted Pairs 1000
410 280
CRF 66/800| RED 20 8 1 3/18 | Twisted Pairs 500

*ALL DIMENSIONS ARE IN INCHES.
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LOW PROFILE HOODS

CABLE OUTLETS

PLUG CONNECTOR

Figure 3-17. Typical Amphenol plug and connector.
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Table 3-10. A- and B-Type Connector Cables Selection
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as the 564- and 630-series KTS's, interrupters, and matrix block
1Al is found in the appropriate chapters of FM 11-31. Additional
or amplifying information on associated and optional components
may be obtained by refering to the appropriate section of the BSP
or GTE practices.

3.2.2 Installation sequences. The procedures required to
install the equipment will be accomplished in a definite order.
This will ensure that work accomplished is in compliance with the
drawings. Minor changes to the sequence may be made in consid-
eration of manpower, time, equipment, material, and safety. The
following steps are recommended.

3.2.3 Preinstallation steps. Prior to starting installation,
the following should be accomplished by the team chief:

a. Coordinate installation tasks with the operating agencies
and/or other cognizant organizations. This will include clear-
ance to proceed, logistics, review of support requirements, and
requesting of any other support necessary to the accomplishment
of tasks.

b. Verify that all support requirements are completed or
will be completed in time to prevent delays.

c. Brief team members on particular hazards that may be
encountered and emphasize safety by reviewing safety procedures
and practices.

d. Inventory the BOM to ensure all items are on hand.
Missing items or shortages should be noted prior to bringing the
team on site.

e. Arrange for transportation of personnel and equipment and
determine the methods of control for storage of BOM items, tools,
and other required equipment.

f. Review all requirements and drawings and propose any
questions, or request additional engineering assistance, prior to
starting installation.

g. Coordinate outages that may be required for the transfer
of service or modification of the telephone system. Service
outages should be held to @ minimum.

3.2.4 Detailed instructions. This paragraph provides general
and specific installation instructions for a KTS. Drawings re-
ferenced are contained in section 4 . Installation of the KTS

3-32
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will be governed by the requirements in this section; CCTM
105-50-21, Telecommunications Engineering-Installation Practices
Installation-General; and FM 11-31, Telephone Substation Instal-
lation. Equipment specifications furnished by the manufacturer
with new equipment shall be applicable to that piece of equipment
only. Detailed instructions provided in CCTM 105-50-21 and FM
11-31 will not be repeated.

a. Relocate existing equipment as required.

b. Replace defective or outmoded equipment and cables.

c. Install power conduit.

d. Install junction boxes.

e. Install local cabling.

(1) Wall or floor duct requirements are determined by the
engineer. Square D, 2 1/2 X 2 1/2 inch ducts provide an effi-
cient cover for cables. Refer to drawing STD-TL-0002, detail A.

(2) For cable sizes refer to drawing STD-TL-0002, detail C.
This drawing displays a method of distribution providing a mini-
mum of 25 pairs to each key station and 50 pairs to each call
director.

(3) Cable installed through conduit between floors and
directly from DCO/PBX line terminals to satellite equipment or
other local systems should be no less than 22-gauge telephone
cable.

(4) Cables serving telephone sets from the equipment room i
will be no less than 24-gauge.

f. Install power wiring.

g. Install grounding connections.

h. Install color coded backboards or back panels.

(1) Backboard or back panel arrangements will be determined

by the engineer stating the wall space to be used and the height
above the floor.

(2) Refer to drawing STD-TL-0004 for the description of the
66-type, color coded back panels and drawing STD-TL-0005 for a
description of the system 66 connectorized color coded back
panels.
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i. Install 1Al matrix and 446 diodes as required.

j- Install key stations, key strips, disconnect devices, and
ringers.

k. Terminate signal cables.

1. Check cable pair continuity and document test data.

m. Install KSU's as required.

(1) The 515 KSU consists of the 513 and 514 KSU and is
generally wall mounted. The 515 is 25 1/2 X 17 X 11 inches and
requires 9 1/2 inches on each side to open the carrier assembly.

(2) Detailed instructions for adding a 514 KSU to a 513 KSU
are available in FM 11-31, chapter 7.

n. Install KTU's as required. Refer to drawing STD-TL-0003
for typical 1A2 KTS cross connects.

o. Install key telephone stations.

p. Make final continuity check and document test data.

q. Test all segments of the KTS for operational adequacy.
3.3 CHANGES IN SCOPE. The installation team chief shall not
accomplish work requested by local post, camp, or station per-
sonnel unless such work is covered in the specification.

Requests which are not covered shall be referred to the project
engineer.

3.4 CHANGES TO SPECIFICATIONS.

3.4.1 Minor changes. The installation team chief is authorized
to make minor changes to the requirements and instructions con-
tained in this specification without prior approval of the
engineer. These changes shall be documented by the team chief
either on the marked-up drawings or in the letter of transmittal
which forwards the marked-up drawings. A minor change is one
which DOES NOT:

a. Alter the intended operational capability of the
specification.
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b. Violate a mandatory standard.
c. Alter the intent or end-result of the required testing.

3.4.2 Major changes. The installation team chief shall not make
major changes to the requirements and instructions contained in
the specification without the specific approval of the project
engineer. Request for approval of a major change may be made by
telephone; however, a follow-up message or letter is required.
These changes shall be documented by the team chief either on the
marked-up drawings or in the letter of transmittal. In all
cases, the document which authorized the change, shall be
included with the marked-up drawings package.

3.5 AS-BUILT DRAWINGS.

3.5.1 Upon completion of the installation, the installation team
chief shall mark up two sets of drawings to show the as-built
condition of the site, facility, building, or room covered by
this specification.

3.5.2 As-built drawings will be prepared using red, yellow, and
blue pencils. Red for additions, yellow for deletions, and blue
for notes to the engineer or draftsman. Drawings will conform
with basic engineering practices.

3.6 CUTOVER INFORMATION.

3.6.1 Coordinate with the local wire chief or appointed
personnel to determine the exact location of telephone sets,
intercom, and line numbers. Establish continuity from the
telephone set through the 1A2 key equipment by means of a cross
connect cable. Stencil equipment, tag cables and terminals, and
provide cable numbers with room locations and telephone numbers
for the installers involved.

3.6.2 The project engineer will provide cut sheets and installer
personnel will terminate all telephone circuits required by the
user.
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SECTION 4. ENGINEERING INSTALLATION DRAWINGS

4.1 GENERAL. The following standard drawings are applicable to
the installation of a 1A2 KTS. KTS's are available with many
options and the engineer must design a system to meet
operational requirements; therefore, the drawings furnished
provide guidance and standard engineering data to be used in the
development of an engineering installation package (EIP).

4.1.1 Three sets of engineering drawings are furnished an in-
stallation team. One set is used as working drawings while a
record of approved changes and work completed will be made on
the remaining two sets. Information will be recorded on the
drawings as follows:

a. Red will be used to denote additions and work completed.
b. Yellow will be used to indicate deletions.

c. Blue will be used to provide notes to the draftsman or
engineer.

4.1.2 When the installation is completed, one set of marked-up
drawings will be left with the local USACC commander and another
marked-up set will be forwarded to the USACEEIA engineer for
project review and preparation of as-installed drawings.

4.2 USACEEIA DRAWINGS.

DRAWING NO. TITLE

STD-TL-0002 Typical Key Telephone System Engineering
Support and Circuit Requirements

STD-TL-0003 Typical 1A2 Key System Crossconnects

STD-TL-0004 66-Type Backboards

STD-TL-0005 System 66 Connectorized Backboards
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16 | 400-240¢ STA WOLD A 417 (26) » 16]4i8 A STA PU GND * 26| 422 NET | OTHER ASOC TEL SETS 1OR X1 %
17 | 400-8 24v 8 BAT 20-26V OC * 17) 415 B-24 PS B BAT 20-26V DC * 29| 422 NET | STAGND REQ DIODE PU KEY | %
18| 4is a-24 PS A BAT 20-26V DC * 20! 422 NET | OTHER ASOC TEL SETS BORXE X
i 31| 422LT ! 42z (9 (93)
| i 32| 422 NET | OTHER ASOC TEL SETS 7ORX7 ¥
i | 33} 422.LT | 422 (o) tv2)
| c i 14| 422 NET f OTHER ASOC TEL SETS OORXO ¥
38422 LT | 424 A38 A39,434)
| 1
E , 1
- J 1 i
|
KTU 420A KTU 417A KTU 423 A
LONG LINE DIAL INTER COMM CIRCUIT ADD ON CONFERENCE AUD RING BACK/DIAL TONE CIRCUIT
—b U/W OFF PREMISE STA 2 REQD IOR 2 STA i PER DIALINTER LINE
18/20/40 PIN CONNECTOR ABLE 40 PIN CONNECTOR XCABLE 20UR 40 PIN CONNEC 1\)‘} * CABLE
( FROM T0 TO TERMS [___ FROM 10 ) 1o TERMS FROM TO TERMS
' Iluo TTG NET 424 (839) ofarr Jecorua * 0| 423 T8I (1) 1BV+ | INTER RING S2G GNDB i
3 | 420 GND PS A GND + * 4l a7 siov PS STA LAMP I e23 BV PS 18V * 2
8 ‘ 420 RG GND PS RG " el a PS STA LAMP FOR CONF s e | 423 NET 422 (4 3
9| 420 NET 424-R (813) 3| 417 NET CO LINE R UST) 9| a23 NET BYI 47e  (B12) .
10| 420 103V ¢ PS 108V4 * 12 |47 NET STA T PU KEY * 10423 105v PS i05V+ - 5
12 | 420 NET OFF PREM STA T = 13]417 NET STA R PU KEY 3 11 {423 T8I (4) | INTER RING SEC 6
13 | 420 neT OFF PREM STA R * 4| 47 NET €O LINE T (IST) * 12| 423 NET | 42¢ B2) 7 7
14| 420 neT 424 T@I2) 15417 +24GND PS 20-26VDCB+ * 13| 423 BY1 (6! | 424 (B13} INTER e
B 1 | 420 GNO PS B+20-26v0C * 16 | 417 GND STA HOLD DIODE REG PU KEY | ¥ 14423 NET 424 (830 9
16 420 TeI (4) 424,R0,R9,RX O,RX 9, ANY DIGIT 17| w7 -2av PS 20-26v OC B- * 15| 423 @ GND PS B GND » 0
1T 420 B2ev PS B BAT 20-26VOC » 19| 417 -8 400R(19) 16! 423 1B (2) 424 (824) "
18 | 420 A-24v PS A BAT 20-26VvDC * 24 | QT NET T 424 (B12) 400 T (12)20D LINE 17423 g -24v PS BBAT 20-26V DC » 12
| 25| 417 NET R 424 (B13) 400 R (13)20 LINE 19| 423 181 BL INTER B GND BUSY TONE SEQ
‘\ 26 | 417 NET 400-4 (16)
| 28| &7 NET STA THRU 400 IST LINE T |%
29| 417 NET STA THRU400 ST LINE R | x
| 30| 417 NET STA THRU 400 IST LINE A | ¥
[ 32|47 18 (10) STA NON LOCK KEY SWHK TIE | %
| 3347 18 (4) STA TO 2ND STA x
| —— ss|arTe (3 STA EXCLUSION KEY x
| 36|47 T8 (11(2) STA NON LOCK KEY *
STRAP STA FOR 2ND STA
| 36,16,13,12,30,29 AND 28 AT
! HANSET AND SWHK TIE
o Nasa J L J
LEGEND LEGEND (CONT) NOTES:
A OP —— OPTION BLOCK LF —— LAMP FLASH 101 NCOT ALL CIRCUITS HAVE BEEN INCLUDED IN
Al6 —— EQPT BLOCK PIN NO R —— RING OF LINE B ADOCE RS Loty s ADOVITONAL TTENS: Wiils
% —— WIRE TO CROSS CONNEC T PANEL T — TIP OF LINE
PS —— POWER SUPPLY STA —— KEY TEL SET
INTER —— INTERRUPTER TT6 —— TOUCH-TONE GND
NET —— CIRCUIT NET WORK
T8 —— TERMINAL BOARD (CIRCUIT)
LW —— LAMP WINK

7 |
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REVISION
ZONE JREV DESCRIPTION DATE APPROVED
KTu 4227 KTU 4258
STA BUSY SELECTCR FLASH LAMP CIRCUIT KTU 424C
2 FOR 19 COOFE INTER IPER 19 CODE SERIES 19 CODE INTER COMM CIRCUIT | PER SYS
«0 AN CONNECTOR A CABLE 2-40PIN VERT CONNECTOR ACABLE 2-40 PN VERYT CONNECTOR # CABLE
——— = TO TERMS — T T0 ™\ TO TERMS FROM To ) TO TERMs
Taa (avy) (wo<i?i as [@28T T [INTER MOTOR A0 [ 424 TR NET STA X 8 "
22 (0 ae | 4230 INTER GND Al (424 TR NET STA X 6 "
| sze (m2® Ais | 4238 N0 PS B GND +20-26VDC - A8 | 424 TRINET STA x | »
| 424 B3 | AI7 | 425 B-24v PS 8 BAT -20-26VDC » A9 | 424 TRINET STA X 9 420(i8) "
: 423 (B1BL - 24V A9 | 425 L GND NOT USED Al4 | 424 TRI NET STA X O 420 (16} :
| comn A3 REG-J A3S | 425 LTI NET 424 TRI (A3%) A6 | 424 TRI NET TO SELECTED R(1-0) 1%
| i a36 | 425 ¥ NET 424 (A36) a20 | 424 TR NET STA 8 b
o oo S A38 | 425 v NET 424 (A36) a2) | 424 TR NET sTA 6
COMN AS REQ BY-| A39 | 42507 4 NET 424 (A39) ASE] 24 TR NET Y6 % 3 »
OTHER ASOC TEL SETS JORXSE 816 | 423 NET e lsitiinhas STils | *
OTHER ASCC TEL SETS 6ORX6 W 819 | 425 BYI NET a24 | 426 TR wET STA X 3 | =
| 424 B24(woa2T) l21i 425 LT2 NET 424 (B27) A25 | 424 TR NET STA 3 I
| oTHER A30C TEL SETS 20RX2M 828 425 LTINET 424 (B20) A26 (424 TR NET STA 4 |-
| OTHER AS0C TEL SETS 3ORX3IM B34 4298Y INET 424 (834) a27 (424 TR NET STA X 4 -
| OTMER 4SOC TEL SETS 40RX4R 833|423 .- 24V 424 (833) A28 | 424 TRI NET STA »
424 (A36) 837 423 8YI NET 424 (837) a29 | 424 TRINET STA 9 42006) »
| OTWER ASOC TEL SETS TORXI # A30 | 424 TRI NET STA & -
A31 | 424 TRINET STAX 8
STAGND REQ DIODE PU KEY - A32 | 424 TRINET STA T ‘
| OTHER ASOC TEL SETS sORXB N A33| 424 TRINET STAX T *
i A34 | 424 TRI NET STA 0 420(16) 422(35)
| o=t tem A3S | 424 LTI NET 423 KTU (435) 422(38)
CTHER ASOC TEL SETS TORXT » ASE  a2a NET 425 (A36) 422(27)
422 () W2 AS7 | 424 NET 422 (0)
2 () W a39 | 424 LT2 425 (A9) 422(35)
| OTMER ASOC TEL SETS QORXO ™ B 0424 10vse 425 (BO)
4243 A9 A3 B 1 |424 10ove 425 81)
| 82 e
f B 3|424 4 GND PS A GND +24 »
T ) B 4 (424 10ve PS 10VE »
3 B 7|424 10veL 425 KTU AS INTER MOTOR SPLY
B12 | 424 NET 420 (14) 4IT(24)423(12)
813|424 NET 420(9) 417(19)ST A (R) 423 x 42303
Bl14|424 INTER 423 (13)
KTU 423 A 815 ) 424 GO PS BGND +24 *
- 1Al MATRIXOR 404A
RING BACK/DIAL TONE CIRCUIT 816|424 0 425 (816)
| PER DIAL INTER LINE USE WITH ! STAI2 AUD RING EQPT OR 817|424 248 PS B BAT 5
¢ [ FRA M T 18424 A24 PS A BAT »
200R 40 PN CONNECTOR WEANRE RAME OUNTED OR 6 AND 4/4 AND6 RCABLE :.: .:. wzv eyl L0
Y 1o TERM ( TO TERMS
e - Si— i ‘-——'—"—0—‘———%—————;‘?———4 B20 | 424 w0Vt 428 (820)
1) 18v { INTER RING SEQ GNO B i 400 B A o B24 | 424 NET 4228(22)
| PS 1ove - 2 400 e sTA » 825 | 424 NET 422(8)
| 22 14 3 400 P sTA » B27 | 424 NET 425(827)
o - 828 | 424 NET 425(828)
P o e o 2 il 2 830 | 424 NET 423 (14)
| roavs - = sl SN S * 831 | 424 LT4 LAMP 425 10VE(R31) A LANP
() | INTER RING SEG 3 400 — STA » B33 | 424 TRI NET STA x 7 *
2 | 224 @2) 1 ye 400 —e STA % B34 | 424 NET A (J) 425 (B 34) 422(35) 423(16)
| (&) | 424 (B14) NTER 8 400 B, STA » B35(424 NET 425 (835) 422(9)
424 (B 9 400 4 STA » 837|424 TC 425(837)
PS8 GNO » 10 400 e sTA » 839|424 NET 420 (1) TO TTG CIRCUITS
@) 424 (834) " 400 e sTa * Lo s y,
PS B BAT 20-26v DC » 12 400 N STA »
LS INTER B GND BUSY TONE SEQ
1
| T SR N i
ITEM| AEL DESCRIPTION NSN ul QryY
NOTES: LIST OF MATERIALS
DENT NO ORGANIZATION
101 NOT ALL CIRCUITS WAVE BEEN INCLUDED IN — § STD-TL-0003 US ARMY COMMUNICATIONS - ELECTRONICS
B RODKD A8 RECuAee " "ODIMONAL ITENS WiLL - SHEET | OF | ENGINEERING INSTALLATION AGENCY
DOS— TYPICAL IA2 KEY SYSTEM
SRR CROSS CONNECTS
NEXT ASSEMBLY USED ON
DWG INDEX NO*
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1
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| ¥ ; ' | “reF II
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| I || ONE HALF,ONE QUARTE R AND ONE EIGHTH GREEN, PURPLE AND
1630 t " YELLOW CONNECTORIZED PANELS ARE IDENTICAL IN SIZE AND
FUNCTION AS THE BLUE PANELS.
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NOTES:
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