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tantinal and long haul communications. but later evolved throuch revisions
tactical and leng  haul  communicallions, Du later evolved through revisions
(M S’U 188.'\. MI1.-STD-1881) into a document applicable to tactical communications

2. The Defense Communications Agency (DCA) published DCA Circulars (DCAC)
promulgating standuards and engineering criteria applicable to the long haul Defense
Communications Systein (DCS) and to the technical support of the National Military
Command System (NMCS).

3 As a result of a Joint Chiefs of Staff (JCS) action, standards for all military

e As g result ot a Joint (SR Se Y Wwear, BN Ry Sra Gl NS TiaasaniAs

communications are now being published in a MIL-STD-188 series of documents. The
MIL-STD-188 series is subdivided into a MIL-STD-188-100 series covering common
standards for tactical and long haul communications, a8 MIL-STD-188-200 series covering
standards for tactical communications only, and a MIL-STD-188-300 series covering
standards for long haul communications only. Emphasis is being placed on developing
common standards f{or tactical and 1iong haul communications pubiished in the

LB R cm 1NN cAamine
ML= DIU 1OD-LUU OCIICO-

4. This standard contains directives for the pnmnpprmo selection, and (-onfmumtlon of
equipment and facilities required for the design, constructlon, and installation of analog
and digital technical control facilities in both long haul and tactical environments. This

standard supersedes MIL-STD-188-3104A, 14 January 1980.
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1. SCOPE
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1.2 Application. This document establishes standards to apply during the design, plan-
ning, and engineering phases of all facilities that perform or will perform the functions
listed in paragraph 4.1. Existing TCF's need not be immediately converted to comply with
the requirements of this document. New TCF's and those undergoing modification or
rehabilitation shall conform to these standards subject to the applicable requxrements ol

current procurement regulations. Several non-mandatory design objectives are included in
thic ctandnrd and chAaitld ha aAAantad whanavar an~anAaminally faacihla Fallawing ic a lict Af
(niS Stanaard anad snouiG oe auvpilcdu wiichiTtvol Tulunviiiivall ITasivitT. 1 UILlVVVilIg 10 Q4 1ot Vi
these design objectives and their location in this standard.
OBJECTIVE PARA

Automated tech control functions 4.2.1.1

Modular equipment bay design 4.2.1.2

Test equipment recording capability 4.2.2.5

........ _I_Alf PRSP 3 A 0D 0 11

U(llVClbd Silell concept Qelelell

Trnncmiceir\n - Wa¥al=1~5 ; ‘) 1 ‘)
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Low level digital interface 5.2.1.2.2

Multi-function conditioning equipment
Low level digital interface
Low level digital interface

Interbay trunk jacks

o en
IR
— NN

u:ww

) ~ - o B b aWAS R} A N R . P —~ 4 : e an_ " 3 ~r =
Lodu1 REeD/'DLALUK engineering crilerla. ine criteria 1n tnis stangara are appucaole i1or
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a LUnpIvicly pLAalw-n iwr, 111 HC1Id>Ion vl dll) Ny PlUVlﬁlUll ll] e i1ur lt'\iu]lt'é e
comnliancre Af thic ctondord anAd alen with ciirrornt ED/RLACK Enginserinog Criteria in
LVIII[—IIIHII\.& /i LR B e OVCQATEINIU | VS il 10wV AN N AN RN SR SY N Y ANIL L7 R LU NI Lallslll\"l “.5 s AT B 23
NACSIM 5203.

1.2.2 Patch and test facilities. The requirements of this standard shall also apply to
those PTFs that are required to provide monitoring, testing, or control of & transmission
path. Equally, they shall apply to those PTFs serving terminals, switching, or transmission
equipment.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified, the
following specifications, standards, and handbooks of the issuc listed in that issue of the

Department of Defense Index of Specifications and Standards (DoDiSS) specified in the
solicitation form a part of this standard to the extent specified herein.
MILITARY SPECIFICATIONS
MIL-H-46855 Human Engineering Require-
ments for Military Systems,
Equipment and Facilities
FEDEA\K}L STAI‘D“II\I)S
FED-STD-1003 Telecommunications;
Synchronous Bit Oriented Data
Link Control Procedures
FED-STD-1037 Glossary of Telecommunications
Terms
FED-STD-1041 Interface Between Data
Terminal Equipment and Data
Circuit Terminating Equipment
for Operation With Packet-
Switched Communications
Networks
MILITARY STANDARDS
MIL-STD-188-100 Common Long Haul and Tactical
Communications System
Technical Standards
MIL-STD-188-114 Electrical Characteristics of
Digital Interface Circuits
MIL-STD-188-124 Grounding, Bonding, and
Shielding
o
MIL-STD-188-311 Technical Design Standards for
Frequency Division Multiplexers
MIL-STD-454 Standard General Requirements
for Eiectronic nqmpment
MIL-STD-461 El tro'nagnet:c Emission and

lnterference
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MIL-STD-470 Maintainability  Program  for
Systems and Equipment
MIL-STD-1472 Human Engineering Design
Criteria for Military Systems,
Equipment and Facilities
MILITARY HANDBOOKS
MIL-HDBK-411 Power and Environmental

Control for the Physical Plant of

DOD Long Haul Communications

MIL-HDBK-414 Technical Control Facilities and
Equipment for Long Haul
Communications

MIL-HDBK-419 Grounding, Bonding, and

Shielding for Electronic Equip-
ments and Facilities

2.1.2 Other Government documents, drawings, and publications. The following other
CO‘-’“!‘.“ ment documents, drawings, and publications form a part of this standard to the

LU cal a

xtent specified herein.

NATIONAL SECURITY AGENCY PUBLICATIONS

(C) NACSIM 5203 uidelines for Facility Design
and RED/BLACK Installation (U)
DEFENSE COMMUNICATIONS AGENCY PUBLICATIONS
DCAC 300-175-9 _ DCS Operating-Maintenance
Electrical Performance
Standards
DCAC 310-50-6 Defense Communications

Systems Orderwire

DCAC 310-70-1 Defense Communications System
Technical Control

EP 3-83 DCS Network Synchronization

mid nemin

MMUNICATIONS OFFICE PUBLICATIONS

ICD-001 Voice and Data Orderwire
Content and Signaling Informa-
tion
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Multi-Channel
Digital Gateway

NATO
System Standards

TRI-TAC System Orderwire

The
Tactical
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Unless otherwise specified, the issues of the documents which

sted

The following documents form a part of this standard to the
thosu

s
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Other Publications.
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extent specified herein.
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solicitation. The issues of documents which have not been adopted shall be those in effect
on the date of the cited DoDISS.
ELECTRONIC INDUSTRIES ASSOCIATION
ANSI/EIA RS-310-C-77R82 Racks, Panels and Associated
Equipment
EJA RS-530 High Speed 25-Position lnterrace
for Data Terminal nqunpme
and Data Circuit -Terminat g
Equipment

Application for copies should be ad
200

1 Eye Street \m, Washington DC 2

ress

006

dressed
0006.)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS

ANSI-C2-1987 National Electrical Safety Code
ANSI/IEEE STD-488-1978 IEEE Standard Digital Interface
for Programmable Instrumenta-

(Application for copies should be addressed to the Institute of Electrical and Electronics
Engineers, Publication Sales Dept., 445 Hoes Lane, Piscataway NJ 08854.)

Y

ASSOCIATION

RE PROTECTION

NATIONAL

T)

NFP/ 7 National Electrical Code

i

g
-3

0-19

(O

(Application for copies should be addressed to the National Fire Protection Association,
Batterymarch Park, Quincy MA 02269)

INTERNATIONAL TELECOMMUNICATION UNION

MAOIUTPT DanArmimandatins O 709 Dhurcinal/ Flantrinal

O RCUONHTIVENIUaLI U A\ VO L yoilLai/ i.idcoiiival

CCITT Red Book Characteristics of Hierarchical
Volume 11, Fa cle I1L.3 Digital Interfaces

l
(This volume includes rec's G.700-G.956)

CCITT Recommendation X.25 Interface Between Data
CCITT Red Book Terminal Equipment and Data
Volume VIil, Fascicle VIII.3 Circuit-Terminating Eguipment
{This volume contained rec's X.20-X.32) for Terminals Operating in the
Packet Mode and Connected to
Public Data Networks by

Dedicated Circuit
v 1 Y4 #he TMRiteA Sentpe Napartmaont of

\.\ppiu‘.llluh Y ‘\"t‘;k'-' Deand heoed o e

Commerce, National Techmcnl Inform'itlon Service, 5285 Port Roval Road,
Qpringfield, Virmimia 221681 or 1o Omnicom, 501 Chureh Street, Suite 304, Vienna VA
22180.)
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2.3 Order of precedence. in the event of a conflict beiween the text of this s
and the references ciled herein, the text of this standard shall take precedence.
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3.1 General. Terms and definitions common to the MIL-STD-188 series are containeq in
FED-STD-1037. Terms and definitions unique to MIL-STD-188-154 are contained herein.

a. Access. An electrical point for monitoring, testing, and rerouting electrical
signals. Access systems in TCFs may be of the manual type, such as patch panels, or of
the automated type in the case of electronic or electromechanical patching systems.

b. Analog baseband access. An access electrically located between the highest
level FDM and the transmission media. It is used to monitor, test, and reroute baseband
signals.

sor controlled method of monitoring, testing, and
anual patch panels may not be needed

c. Automated access. A pro

rerouting circuits. Using this method,

ces
m

d. Digital channel efficiency equipment. A device used to increase the number
of voice channels which may be transmitted over a digital system at a given data rate.
Adaptive differential encoding techniques are commonly used in this equipment to reduce
the number of bits needed to represent the analog signal.

e. Digital group. A number of voice channels or a number of data channels or

both that are combined into 8 digital bit stream for transmission over various

U Liaa s (Y2 RS RVIRS L on @ Fiiv

communications media.

f. Equipment jacks. Equipment jacks on all accesses shall be electrically
connected in the direction of the interface conditioning equipment. The term "equipment
jack" shall be the only term used to refer to jacks physically and electrically configured in
this manner.

Group access (FDM). An access used for monitoring, testing, and routing

h.  High speed digital access. A generic term for the access of digital signals
with bit rates greater than that allocated to a single unmultiplexed digitized voice
channel. :

NOTE: In long-haul systems, high speed digital capabilities includes, but are not limited
to, 128 kb/s, 256 kb/s, 512 kb/s, 1.544 Mb/s, 3.088 Mb/s, 3.152 Mb/s, 6.176 Mb/s,
6.312 Mb/s, and 12.928 Mb/s. In tactical systems, high speed digital capabilities include
haird 1:

itad A 190 LK/ 9CL Lbh/e 819 Lh/e and 2 NAQ Mh/e
€U WU 140 AU/ &9V RU
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i Line jacks. Line jacks on all patch modules shall be electrically located away
from the local tech control interface conditioning equipment. The term "line jack" shall
be the only term used to refer to jacks physically and electrically configured in this
manner.

i Long haul technical control facility. A fixed physical plant equipped and
configured to perforin testing, monitoring, and essential operational control over
communications paths. The iong haul TCF is a part of a communications system
characterized by more stringent performance requirements, global distance between
users, high volume and density of traffic, and fixed or recoverable assets. The long haul
TF hne Airnnt qennce tn Inne hanl transmission media and is normallv a part of the
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k L.ow level
4 ith

digital interface. A station equipment interface opecrating in
MIL-STD-

188-114,

s O

L. L.ow speed digital access. A generic term for access of digital signals with bit
rates less than or equal to that rate which is allocated to a single unmultiplexed digitized
voice channel.

m. Low speed time division multiplexer. A sub-level multiplexer used for
combining a number of voice channels or a number of low speed data channels or both into
a digital bit stream. The aggregate of this multiplexer is typically interconnected to (but

not limited to) a single channel of a first level multiplexer.

— A -~ ~ e manbi;ee baabhnian)l AAnbna nnilitine fAr '

n. Orderwire. A network connecting technical control facilities for exchanging
information regarding circuit status, circuit actions, trouble conditions, etc. Both voice
and data cirvuits make up he orderwire network and provide the means of coordination

uses:

1. Link orderwire. Link orderwires are voice communications circuits
interconnecting the two terminals of a radio or cable link.

2. Express orderwire. Express orderwires are voice communications
circuits interconnecting DCS stations sharing a common FDM group or TDM digital group
with VF circuit breakout. These circuits are normally assigned channels within the

baseband.

3. System orderwire. System orderwires are voice communications circuits
interconnecting the TCFs at major nodal sites within a theater. Used to permit direct
coordination between wnde]y separated nodal TCPs when troubleshooting system problems

The tactical orderwires are as follows:

1. Secure voice orderwire. This is a digital voice orderwire using
encryption equipment operating at 16 kb/s.

2. Data orderwire. This is a 2 kb/s digital channel used to remote
equipment alarm signals (telemetry) from radio and multiplex assemblies to the technical
control facility. This data is used to let the tech controller know immediately that a fault

has occurred and serve as an aid in the fault isolation process.

3. Combined digital orderwire. The secure voice orderwire and the data
orderwire signals are combined into a single 32 kb/s bit stream for transmission purposes.

4, Maintenance orderwire. This is a clear analog voice channel used
primarily for maintenance of cable systems.
0. Patch and test facility. An organic element of a station or terminal facility

performing such functions as testlng, restoral, monitoring, activation, and troubleshooting
of equipment and circuits. The PTF performs these funetions in support of and under the
technical supervision of a designated TCF,
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p. Receive. Receive refers to signal flow from the transmission media or local
users towards the local tech control interface conditioning equipment or through-station
crossconnect point.  When using the term "receive", it must be associated with a
particular access point or it must be qualified by indicating from whom or what.

q. Sub-level multiplexer. The multiplex equipment used for combining several
low speed users. The aggregate output of a sub-level multiplexer is typically
interconnected to (but not limited to) a single channel of the first level multiplexer.
Examples of sub-level multiplexers are the voice frequency carrier telegraph and the low
speed time division multiplexer.

r. Supergroup access (FDM). An access for routing, monitoring, and testing
analog signals at the supergroup level.

s. Tactical interface. The point at which long haul and tactical systems are
interfaced.

t. Tactical technical control facility. A physical plant normally configured in
fixed size, self contained, and ruggedized shelters to perform testing, fault isolation and
essential operational control over communications paths. The tactical TCF is a part of a
communications system generally characterized by transportable or maneuverable
equipment,

u. Transmission access. An access at which all circuits have been conditioned for
equal transmission level point. Digital circuits are conditioned to equal levels and
balanced or unbalanced operation. Such standard levels permit rerouting of VF circuits
without further conditioning. Digital circuits having compatible rates and formats may
also be rerouted at this access. This access is electrically located between the
conditioning equipment and the transmission equipment such as the first level
multiplexers.

V. Transmit. Transmit refers to signal flow from the local tech control
interface conditioning equipment or through-station crossconnect point towards the
transmission media or local users. When using the term "transmit", it must be associated
with a particular access point or it must be qualified by indicating to whom or what.

w. Transmultiplexer. A device used for direct conversion of two FDM groups into
a TDM digital group.

X. Universal shelf. A design concept employing an equipment mounting shelf
having common electrical and physical characteristics such that the shelf is compatible
with a variety of conditioning and ancillary equipment. This universal shelf provides for
the flexible arrangement of conditioning modules into circuit strings through the use of
prewired module connectors or an IDF located on the shelf.

y. User access. The electrical access providing the first appearance of local
analog and digital user circuits in the TCF. This access is electrically located between
the users and the conditioning equipment.

NOTE: The term "user access” is generic in nature and describes the initial appearance of
user circuits in the TCF. It does not imply or require that analog and digital signals must
be physically located together. Separate terms (such as VF primary patch bay, K primary
patch bav, and D primarv patch bav) were previously used to identify the various analog
and digital accesses.

YAaTEC MAV NP HSYI1 ST LI} NSrvYeralt HiltEDa
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or routing, monito
n multiplexers.

aa. 1st level multiplexer. The primary multiplexing equipment used for the
concentration of analog or digital channels.

ab. 2nd level access. An access for routing, monitoring, and testing of aggregate
digitai signais irom Znd ievel time division muitipiexers.
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NOTE: Higher levels of multiplexers (and access points) may be used in some systems.
The designation of the level of such multiplexers (and access points) will continue in
increasing numerical order.

9 Crnanial tarme farn lan~s hanl T Lo Tha fAllaiming tanme hatra hann 11onAd im Aras e
Vel LpTLIal LT iy 1ul vt aul 1 L .1 0. LT iviiv Hig TS 1lav T UTTIl uodtu 1l pPiTvivuds
standards describing access facilities for long haul TCFs These terms may be
encountered when des lg ing, engineering, or installing additions to existing TCFs and may
be used in design for new facilities.

a. "D" type patch bay. Equipment designed for patching and monitoring of
unbalanced user data circuits. Rates are generally limited to 1 Mb/s.

b. Digital circuit patch bay. Equipment where low level digital data circuits can
be patched, monitored, and tested. This patch bay can be either "D" type or "K" type and
is electrically located the same as the transmission access.

c. Digital primary patch bay. Patching equipment that provides the first
appearance of most loca! user digital circuits in the TCF. Signals will have various levels
and formats depending on the user terminal equipment This patch bay can be either "D"

...... MLZM beremm o ) [P 3 N P T

+ =~
type ut n tyPC dllU iS eecir lLully lULd lCU lllb‘ Saime as wne usSer aCcess.

d. Equal level patch bav. Analog equipment at which all VF circuit inputs and
outputs appear at a uniform level. This permits patching without making transmission
level adjustments and is electrically located the same as the transmission access.

e. "K" type patch bay. Equipment designed for patching and monitoring of
balanced user data circuits. Rates are generally limited to 1 Mb/s.

hino and monitoring dicital data

f “"M" nateh hav Famnn to
enmng g adigiaz cala
is n

f. " patch bay. Equipme sign
circuits at rates from 1 Mb/s to 3 Mb/s. The "M" Datch
signals of first level multiplexers and some

be permitted.

g. "MM" patch bay. Equipment designed for patching and monitoring of digital
data circuits at rates exceeding 3 Mb/s. The *MM" patch is normaily used for the
aggregate signals of second and higher level multiplexers.

h. VF primarv patch bav. Equipment that provides the first appearance of local
users VF circuits in the TCF. Signals will have various levels and signaling schemes
depending on the user terminal equipment. The VF primary patch is electrically located
the same as the user access.
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List of acronyms. The following acronyms are used in this standard.

AUTODIN
AUTOSEVOCOM
AUTOVON

BER

nimo

BITE
CCF
CDF
CVSD
DC
DCA
DCS

DFSU
DOD
DSN
DTMF
FCO
FDM
IDF

LSTDM
MDF
MTTR
NICS
NMCS
NRZ
(O]

o/W

DDV
[ Q> FaN

PCM
PPL
PTF
QC
QCTC
RF
SF
SFSU
TCF
TDM
TLP
TTY
VF
VECT

Aiternating Current
Advanced Data Communication Control Procedures
Alarm

Army Tactical Communications System
Automatic Digital Network

Automatic Secure Voice Communications
Automatic Voice Network

Bit Error Rate
Daer

Circuit Concentration Facility

Combined Dlstrlbutlon Fram

Continuously Variable Slope Delta-Modulation
Direct Current

Defense Communications Agency
Defense Cu...mun.caticns System
Dual Frequency Sionaling Units

Peipre=osis i3

Department of Defense

Defense Switched Network

Dual Tone Multiple Frequency
Facility Control Office
Frequency Division Multipiex
Intermediate Dlstrlbunon Frame

Main Distribution Fram

Mean Time to Repair

NATO Integrated Communications System
National Military Command Systems
Non-Return to Zero

Out of Service

Orderwu'e

&
Z
o]
0
Q
Q
'o
=
Q
-
3
E,
- o
fad
o
-3

Patch and Test Facilities
Quality Control

Quality Control Test.Center
Radio Frequency

Single Freguency

Single Frequency Signaling Units
Technical Control Facility

Time Division Multiplex
Transmission Level Point
Teletypewriter

Voice Frequency

Voice Frequency Carrier Teiegrapn

fn
—
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4. GENERAL REQUIREMENTS

4.1 General description of a technical control facility.

4.1.1 General. This section contains the standards and design objectives for TCFs
serving both long haul and tactical communications systems.

NOTE: These standards are applicable to both long haul and tactical TCFs. The
underlying factor that classifies a TCF as long haul or tactical would be its membership in
a long haul or tactical communications system. Long haul systems generally consist of

fixed or recoverable assets while tactical systems are normally characterized by
maneuverable facilities or equipment. The information which follows applies also to
patch and test facilities (PTFs).

4.1.2 Organization. TCFs shall serve as the focal points for system control in long haul
and tactical communications systems. TCFs shall be designed to enable system control
personnel to effectively exercise the responsibilities designated in DCAC 310-70-1. TCFs
may perform both DCS and non-DCS system control functions

4.1.3 Design baseline. The ultimate goal of these criteria is to create an efficient
operational environment to optimize circuit quality, reliability, and restoration. In the

o~

design of the TCF, primary consideration shall be given to the following provisions:

a. The TCF shall provide means of determining, logging, and reporting status
information of circuits, links, and trunks within the assigned area of responsibility by

providing orderwire, status monitoring, and quality monitoring equipment.

b. The TCF shall have provisions for rapid restoral and re-routing on a priority
basis in accordance with established procedures.

c. The TCF shall provide for the interface of circuit segments
d. The TCF shall provide quality control and fault isolation capability and shall
incorporate test points to allow for the rapid test and replacement of circuit segments or

elements at all levels in the communication hierarchy.

e. The TCF shall provide the means for internal and external coordination.

-

The TCE A
e 1wr U

. i

itorine equip

test and monitoring equipm
rs

4.1.4 Major elements. TCFs perform their required functions through equipment and
personnel. The facility may include, but is not limited to:

a. Analog and digital access and reroute capability.

c. Manual and/or computer assisted quality control test capability.

d. Signaling capabilities.
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e. Conditioning capabilities.

rd N 2A Y o o A e 2ALD
Ie uugnal "IOUEIII cupa 1LiesS.
g. Orderwire and intercommunications systems capabilities.

h. Circuit distribution frame capability.

i. Reporting position capabilities.

je Internal alarm system capabilities.
K. Power sources — alternating current (AC) and direct current (DC) capabilities.
1. Communications security capabilities.

m. Digital signal timing.

A D MNamannl Aanice Aa~anmal _AL:-.... "‘L‘ Fallatisionsm mmarriciamae o al
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QLD <
design, and installation phases of long haul and tactical TCFs.

4.2.1 General configuration. The electrical and physical configuration of all TCFs
within a given system shall be essentially the same, whether the facility is located at a
transmission nodal point or terminal point. The electrical and physical configuration of
TCFs servmg long haul and tactical systems may differ from one another because of the

L W I G

naiure 0‘ éﬂcn Systems mlSSlon and [ne space llm](a[lons Ol the Duu(llng or sneiler
hAancine tha TR
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4.2.1.1 Electrical corfiguration. Figure 1 illustrates the prescribed electrical con-
figuration for long haul manual TCFs. The configuration of equipment illustrated in this
figure shows the interrelationship among major equipment and patching facilities involved
in the overall technical control function, and also identifies the signal flow and prescribed
terminology Technical control facilities may have some or all functions automated. This
is a design objective for long haul TCFs, and should be retained as a future development

far hAath tha 1Aany hoisl anAd tantinal iwmAanmmant TlantrmAanin ariinmant mawu nAamhin in
AWViI UV LT lUIlE naul ailiu labllbdl CllVllUlllllClllo LsiTL VL VILIG C\.‘UlplllClll HIGJ \-VIIIUIIIC, ass
one physical unit, several tech control functions. Figure 2 illustrates an automated

tactical TCF.

4.2.1.2 Physical configuration. Unlike the prescribed electrical configuration, the
physical configuration is totally dependent upon the size and shape of the building or
sheiter in which the faciiity is to be instalied. TCF equipment and facilities shaii be

Lonugureu to make EIIGCIIVG use Ol avauame space whiie HHOWlllg lOl IIUIH&H Ellglllet:l lllg

considerations (see 4.2.7), cost, technical considerations, and expansion capabilities. As a
dpslan objective, all equipment bays shall be modularly dnc!gnnd and as self-contained as

L A VR ) iaar T Viemali iy WO vt Al Qo ST TRL VIR 88

possxble. These equnpment bays shall be pre-wired mcludmg AC and DC power. Al
connections to these bays shall be connectorized and accessible without disassembling any
portion of the bay. The design shall be such that any equipment bay can be installed or
removed from the facility by use of the connectorized cables.

tional area shaii be used to
ting functions.

a
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4.2.1.2.1 Status reporting area. An area within the op
+
e
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4.2.1.2.2 Quality control (QC) test area. An area within the TCF should be provided for
automatic and/or manual QC testing. Within this area, the test equipment required for
QC testing shail be mounted in equipment bays.

4.2.1.2.3 Power plant area (DC). An area shall be provided to locate DC power and
power distribution equipment required to operate TCF/PTF operational equipment. When

storaze batteries of the acid or a]kahne electrolyte type are employed, the provisions of
the National Electrical Safety Code, ANSI C2-1984, section 14, shall be followed.

4.2.2 Installation/fabrication/construction. The construction standards in the following
aragraphs shall apply to all technical control facilities.

required equipment and allow TCF personnel to perform their functions in a safe and
efficient manner.

.2.2.1 Floor plans. The floor plan shall make use of the available floor space to locate

4.2.2.2 Workmanship and processes. Workmanship and processes shall be in accordance

oMY AC

with applicable requirements of MIL-STD-454.

mounting shelves, and paneled equipment such as orderwires, alarm panels, and fuse
panels shall be designed for mounting in 19-inch electrical cabinets and racks conforming
to EIA-RS-310-C-77.

4.2.2.3 Modularity. All patching facilities, test equipment, conditioning equipment

4.2.2.4 Physical access. Access shail be provided to ail equipments, as defined in
MIL-STD-1472. Electronic equipment shall be operable in extended position (as with an
extender card) for maintenance purposes.

4.2.2.5 Test equipment. Where practical, all test equipment shall employ digital
readout displays and be capable of providing a serial or parallel data communications
interface allowing remote control and remote reporting of test results. Serial data

communication interfaces shall conform to EIA RS-530. Parallel interfaces shall conform.

to ANSI/IEEE STi)-488-1978. TFor those cases where the quantity being measured is
continuously variable in nature, conventional scale and pointer instruements may be
provided, As a design objective, measurement instruments shall have the capability of

recording the measured quantity.

4.2.2.6 Cabling. Signal, clock. and control cables employed in the TCF shall have a
minimum of one overall shield per cable. Power distribution lines shall not be contained
in the same cable as lines carrying information signals. The cabling used within the TCF
should be assigned and routed such that each separa te cable contains sngnals of equnvalent

ares ML AMDILEQCT $nct mAac:: 1én mem sasmimiss Asvitsemre Aam ~n oo d Aha o
lypr:. LLVYID L, LTDL TCDUILdD VI U lquL CL’UI&)'IICIIL VUl JYyotixTin vinai ACRETISUTsS T G.y Ul\.l ic
special cable requirements in addition to those listed above. In some situations low level
digital signals and analog sig_n_gls may be contained in the same cable. However, special
considerations should be given to levels, frequencies, and types of cable involved.

4.2.2.7 Cabinet cabling. Within all cabinets, cabling shall be neatly and efficiently
routed. Cable clamps and ties shall be used to securely and neatly bundle the cables and
attach them to cabinet frame members. The cabling shali be designed and constructed to
permit all doors and shdlng units to operate freely without binding, scraping, or in any
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4.2.2.8 Interconnecting cables. All cables entering or leaving equipment cabinets shall
go through the top or bottom of the cabinets. In instances in which cabinets are butted
together (either with or without side panels), cables may be passed in a neat bundle
through the sides of the cabinets. All cables entering or leaving cabinets shall be
numbered. The number shall be clearly marked on or attached to each end of all cables.

4.2.2.10 Cabling layout plan. The cabling layout plan shall allow for neat, efficient
routing of signal, power, and grounding cables between the various equipment cabinets,
patch facilities, distribution frames, and power plant equipment. Cables shall be routed in
overhead or subfloor, open or enclosed, raceways, racks or ducts.

4.2.2.11 Universal shelf concept. As a design objective, circuit conditioning equipment
shall be mounted in equipment shelves employin he universal shelf co.nr-ep! Where it is

] s
not practical to locate a unit of conditioning equ
shelf because of the manufacturers' design in terms of snze, pm connection or other
considerations, these units may be mounted in a separate mounting arrangement.

4.2.3 Criteria for facility equipment. Facility plans shall be sufficient to support all
identified programmed requirements as well as circuits that are current. Further, all

_____________ Pem md o~ ~en mVnm o sl atan -~ YTy, PN bem e Amin tm mamammarnibha 4 O 92 1
engmeermg HIIU letHlldLlOH prans bhﬂl‘ 4150 be bubeu on t”t‘.’ L[lte! ia 111 paragrapily 4.4.3.4

and 42129

QiU TekeUele

4.2.3.1 Expansion. Expansion capability shall be provided for long haul TCFs. Expansion
rates should be based on all determinable factors, including:

a. Life expectancy (station and equipment)

d. Long range plans

In the absence of determinable factors, a growth rate in floor space, frame space,
utilities, and station battery shall be assumed to be 25%, up to the total transmission
media capacity entering or exiting the facility.

NOTE: These factors provide vacant floor and rack/bay space into which future
equipment may be installed and neither includes nor implies the quantity of spare
equipment to be provided by the initial installation.

4.2.3.2 Standbys. Manual or automated access, circuit conditioning, interfacing, and

ancillary equipments shall be furnished and installed to:

a. Allow for the substitution of units which are out-of-service because of facility
. d

test and maintenance. l’!‘OpOPIlOnS of sxanooys for this purpose shail be base
A I PR L FTEY N Y P 1 Oy s ey nem A bha anbhAaAdila £an $i04 Aand mmoia
M ] guantry o1 Sitauion t‘qllll,) llt‘”l a0 e SUineaule 1ol LUSL anu nlal-
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4.2.3.3 Spares. In addition to equipment provided for standby, spare equipment shall
also be based on the following criteria:

Nimnitit mnnditianing intarfoning and annillary oaninment will ha nravided tn
wircuit OnuiLioning, licriaciig, aiu augtiiugly TYUIPIHITIIL will Ut piuviucu v
allow for 10 percent expansion in each tvpe of string.

10w | U percent expansion each 1ype ol st Be

Amplitude and delay equalizers shall be provided in sufficient quantities to
condition at least 10 percent of all remaining transmission capabilities within
1ong haul TCFs -- to the highest level of amplitude and delay equaiization
mployed in the TCF. in tacticai TCF's, delay equalizers shail be provmeo for
< +h 1
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4.2.3.4 Minimum quantities. Minimum quantities of ancillary equipment shall be
provided according to the rule that yields the highest number as follows:

a.

NOTE:

A minimum of two 6-way 4-wire voice frequency (VF) bridges shall be

furnished at each TCF in addition to those used for dedicated circuits.

A any TCF nrniching Adicital tolanrintear corvicoe tolacoranh roconorative
N ull‘y LI S PR lllJllllls Ulellal LCICPI 115181 AL AT l\rl‘-slﬂyll 1\.5\,"9:&1;.'\.
repeaters shall be provided for at least 3 percent of those circuits with no less
than two repeaters per TCF.

Monitor teleprinters shall be provided on the basis of one per 25 teleprinter
circuits.

At any TCF furnishing digital teleprinter service, a minimum of two digital
heelhime mamantane chall ha fiannichaAd Tanh nonaatar chall ha nanmnahla Af
auooing repeéaiers sndur ot i1urnisned. cacn repeaier snau o€ Capaocit Cu
accommadatine un to sixy full dunley epireuits
accommeodating up (o SiIX 1ull aupieX CIrcuits.

Items b, ¢, and d above apply to asynchronous teleprinter circuits operating at

75 bits per second or less.

4.2.4 Grounding, bonding, and shielding. The construction of the facility ground system

shall comply with the approved grounding, bonding, and shielding methods and techniques
as described in MIL-STD-188-124 and MiL-HDBK-419.

4.2.5

Re e

netic compatibility and interference
ompatibili terier

equnpment Drocured for use in techmcal contro] fa

reguirements of MIL-STD-461.

4.2.6 Maintainability. TCF planning and design shall take into consideration the

maintainability of individual oqurpment items and the TCF as a whole. While there are no
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maintainability design guidelines of MIL-STD-470 shall be considered for incorporation
into the TCI design.

409" Iliimam Anrimann s Mha hitrman AnmimAannmine meimabe Tnn anA ~mnntinne Anmtninad in
Mokl nuiiian Lllﬁlllt(—l lIIE P UT nutian LllblllLL‘lllls Pt lll& PICS aliu pracijuedy vuntalcu an
MIL-STN-1472 and MIL-H-46855 should be applied to the planning, design, and selection
of TCF equipment, its physical conﬁgurahon and placement, and the facility in which

they are placed.

4.2.8 Environmental conditioning. Environmental conditioning for the TCF shall be

DI‘OV!CIed as specmed in MIL-HDBK-411.
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5. DETAILED REQUIREMENTS

5.1 General. This section contains detailed requirements for TCF facilities, equipment,
and internal subsystems. These requirements, unless otherwise noted. shall apply to TCl's
em ployed in long haul and tactical environments.

5.2 Major facilities and equipment. The following specifications establish the utili-
zation, configuration, and minimum performance required of major facilities and equip-
ment used in the TCF.

................ 5

monitoring func-tl These access points sha)l be grouped bv function to be performed
and consist of the following categories: user access, transmission access, wideband analog
access. and high speed digital access. Analog and low speed balanced digital circuits can
be combined in one patch bay or facility l'aragraphs 5.2.1.1 through 5.2.1.5 identify the

[ '_‘_ anannsce chall ha AmnlAaas

“;‘Puu& interface points at which an access shall be t:'lllplU\ ed.

t
either manual or automated, throughout the c ;'cult path to oermlt routmg. tmg. and
g

NOTE: When differences exist in the make up and use of access facilities and equipment
between long haul and tactical TCFs, they are pointed out and standards are provided
which apply to their treatment within each environment.

5.2.1.1 User access. TCFs that are required to provide circuit conditioning for
narrowband analog signals, quasi-analog signals at the voice frequency level, and low/high

level, low speed unsun} data shall employ s user access. These signals asre {rom users,
in-house data modems, and sub-level multiplex equipment. This access shall be

] S
electrically located in the circuit path as shown in Figure 3. Low speed digital users
should be separated into categories of operation: balanced’unbalanced, low/high level.

NOTE: No standard exists for the high level digital interface. However, MIL-STD-188-
100 identifies various h.zh level interfaces that may be encountered in some situations.

5
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users, and other syste

5.2.1.1.2 Electrical interface. Circuits appearing at the user access may do so at any
level or impedance necessary to interface the TCF with subscribers, users, and other
systems.

5.2.1.1.3 Jack and patch logic. The jack and patch logic provided by a manual user
access shall be the same as specified in 5.2.1.2.3, a through d. In the event
6-, 8-, or 9-wire terminations are required at the user access to provide for signaling and
supervisory leads, it shall be handled by the use of additional accesses or by the use of
multi-pin patch jacks. The specifications for these jackfields are the same as those

specified in 5.2.1.2.3, a through d.

—
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p in the circuit path as shown in
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ure 3. VI circuits appearing at the transmission access shall normally be terminated
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and supervisory leads associated with the VF circuits. For first level multiplexers with
integral EXM s*ygnalmg units, at least one third of the channeis shall have the associated

FE&M signaling leads appear at the transmission access. As a design objective, L&M
signaling leads for all channels shall appear at the transinission access. Certain digital
circuits may require a number of lines (for example, 10 or more) and each shall be

manual patching techniques are used. As a desngn objective, automated digital access
facilities shall be considered for long haul as well as tactical TCFs.

provided an access. The facilities shall be composed of modular jacks or jackfields if

5.2.1.2.1 Physical interface. FDM and TDM multlplex equnpment shall be terminated on

the line side of the transmission ac*ess. The equipment side of the access shall terminate

to TCF conditionin / naline anninmaoan VFCT muoltinley eauinment. and dats modems.
i < nmicii ApfINETIY Cilind A v dssv e e

5.2.1.2.2 Electrical interface. Both the transmit and receive transmission level point
(TLP) of all analog circuits appearmg at the transmission access shall show a 0dBm0 test
tone at an absolute power value of 0dBm for both fixed and tactical TCFs. The
impedance at the transmission access shall be a nominal 600 ohms for VF circuits. All low
level digital circuits, balanced or unbalanced, should meet the requirements of
MIL-STD-188-114. As a design objective, all digital circuits should be balanced, low
level,

NOTE: High level digital circuits may be encountered in some locations.
MIL-STD-188-100 identifies some of the common high level digital interfaces.

5.2.1.2.3 Manusl jack and patch logic. The jack and patch logic provided by the
transmission access shall have the capability to:

a. Provide a "normal through" (no patch cords used) connection through the
patching facilities.

| Do -2 A 4L . _LYia. @ n camd ale mamer Vi m e memre: e e oo 4 b ~emer Viamm me Ay e Aant An

D. rroviae tne aoility Lo palcit any line or equipimeit 1o any line or cyguipnicutu vt
a temporary basis without special cords or equipment .

c. Accept inputs from the miscellaneous jackfield such as termination imped-

ances, test signals, test equipment, and bridge.

d. Provide bridge monitoring for at least the line jacks.

z
" |1Q

ot been adopted

t i1s used for

iV

o

RS-530 for example), the pin

o
73]

5.2.1.3 Wideband analog circuits and frequency division multiplex facilities. Facilities
for monitoring, testing and routing of wideband circuits (20-48 kHz) and multiplex groups
and monitoring of basebands shall be provided at stations in accordance with criteria

given beiow. These facilities may be integrated into the wideband equipment if line,
equipment, and line monitor jacks are provided.

5.2.1.3.1 Wideband facilities. Wideband circuit monitoring and testing facilities shall be

nhr\\'ldnr*‘ at all ctatinne yhink nantral ciinh Airanite At ctatinnce ywhnore altornatn rAntec Ar
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spare equipment for such circuits are available, access to permit rerouting or restoral
shall also be included.

5.2.1.3.2 Group facilities. Group monitoring, testing and routing access shall be
provided at all stations having more than two multiplex link terminals, and may be
provided at smaller stations to mect special requirements. At stations having only one or

two multiplex link terminals, the patch modules integral to the multiplexers shall be
adequate for these purposes.

="
~
[

5.2.1.3.3 FDM group p_tching concept. The group patching concept shall be use
1A

ok o X Y P P T i L e S S - e 2V Anat ~

interface FDM equlpment having different frequency allocations, pilot

HIIPCUGIILCD, or lCV €lb.

5.2.1.3.3.1 Basic requirements. The capability for connecting like and unlike
multiplexers is necessary to permit rerouting and restoral. For multiplexers having
identical impedance, level, and pilot frequencies, only a pair of group connectors shall be
required. Other multiplexers that use the same frequency allocation plan but have

different levels, impedances, or pilot frequencies shall be made compatible, for routing

purposes, through the use of conditioning equipment as described below. There are
that use a nonstandard frequency allocation plan. These

v 1R A0 (o g} gaTiLy VL aLS iall.

p access for monitoring and testme only.

nartain tunac
cerwain ypes of multlplex r

shall he accessible on the oro

5.2.1.3.3.2 Standard levels and impedances. Standard levels and impedances for FDM

equipment are established by MIL-STD-188-311. In stations where the majority of the

multiplexers do not conform to MIL-STD-188-311 standard levels and impedances, the

iocal ievels and impedances may be adopted he standard for that station. The term
r

as
standard, when used hereafter, shall apply to eit
local levels and impedances ndnnfnd as standard.

diVLCQi i v 1N ||ut;\.,uuu\-\,u QUUE e TU A2 Siaiiual e

t
ther the MIL-STD-188-311 standard o

5.2.1.3.3.3 Manual group routing procedures. Figure 4 illustrates the concept of group
routing. The manual group access is divided into different sections according to how
many nonstandard multiplexers there are in the station. There will be one section for the

standard multiplexer and one section for ea ch type of nonstandard multiplexer. N’r* al
connections and routing wunm muitiplexers of the same type shall be done at the section
of the group access associated with that type. The grou connector is the only equipment

required for such connections. Normal connections and patching between dlfferent types
of multiplexers shall be done at the standard section of the group access. Conditioning
equipment strings connected between the standard section and each of the nonstandard
sections of the group access shall be used for this purpose. No conditioning equipment
strings are provided directly between any two nonstandard sections because connections
between any two types of nonstandard multiplexers shall always be made at the standard
section of the group access.

5.2.1.3.3.4 Manual group access, standard section. A standard section of the group
access shall be provided. The standard section shall include appearances of the groups of
all multiplexers operating at the standard levels and impedances, including the group
connectors designed to operate at those levels and impedances, and one end of each
conditioning string.

5.2.1.3.3.5 Manual croup access, nonstandard section. For each nonstandard multiplexer
in the station, a nonstandard section of the group access shall be provided. The
nonstandard section shall include appearances of the groups of all multiplexers operating
1t thnce Invele and imnadanraes, inclndine the oronp eonnectars, and one end of each
conditioning string associated with those levels and impedances.

23
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5.2.1.3.4 Impedance matching. Impedance matching equipment shall be required to
match the station multiplexer.

e N 19 a1 T meeml m Aleinb e b T matrnal aAluntiny AAinmant ochall ha 11enad tA anhane tho
Jeloeledetel LEevel aujustiinciil. LEVEL aljudililg CTYUIPHITIIL Siiail vt uwostu v Haiipge v}
lavale Af tha oraitne At nanctonAdarAd mnltinlovore tn the etandard ID\IP‘QA Thiq Pnllinmpnt
ATYCIO Vi Lisc EIUUPO Vi 1IUVHOIAQIIIAL MY 11T BAlIp/ivAavid tU Lile vtuiis AL N AL ~ . DA Skl < - =
includes ndmctnhlp attenuators and wideband amnlifiers. The impedance matchlmz

used to cnange nonstandard group pilot frequencies to standard fr-eq'uencies

................... thoa imn~Amin~ s 1A¢ ’

is t:qUIpIIH:llL removes the incoming sluup pilot, conve
eingertc it at the same level as the incoming pilat. The reir

l

leve track any variations in the incoming pilot level with an accuracy of
dB. Pilot alarm equipment, to indicate variations in pilot level beyond allowable
its, shall be associated with the frequency conversion devices.

Provisioning of group conditioning equipment In stations where wideband
u'tipiexers are
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5.2.1.3.5.1 Reaquirements. One two-way group conditioning string shall be provided for
each existing or planned through-group connection between standard and nonstandard
multiplexers, plus 10 percent spare strings or a minimum of one spare string of each type.

5.2.1.3.5.2 Minimum quantities. In the absence of network plans in sufficient detail to
permit the appncarion oi the criteria of 5.2.1.3.5.1, one compiete two-way group
AnamAlbimmicmms asisiomes me cbmimae oahall ha caaeidAad Pan annah ~uaiin fiuvn nAanctandanAd
\ & llUlLlUllllls Cqulplllﬁlll b‘lllls >ilall |92 -4 pluviucu 1Vl caviu EIUU[J Ul 11V nviinLianuail u
multinlovarc inctallad in tha ctatinn In anu naca. a minimum nf twa orann ctrinces chall he
ll\‘LtltJl\rn"lJ AllO WA AN 20 LEIBG DLAMEVie aiL unn_y \-rul.‘\-’ 4 IIIABIBIBINANIGE WV .~ VY S bl vutl -~ ws lllbv wisiaass -
provided.

5.2.1.3.5.3 Provision of group connectors. These items are normally procured as part of

a multiplexer installation for use with a specific type of multiplexer but may be procured

separately. Quantities shall be sufficient to provide for all existing and planned

tnrough "group connection plus 10 percent spare strings or a minimum of one spare strlng
r

m
sence of detaiied network pians, one two-way gro ip connecior should be provided

m
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5.2.1.4 Manual high-speed digital patching facilities. The aggregate signals of first and
second-level TDM equipment shall be routed through access facilities. Figure 5 shows the
electrical placement of these facilities within the circuit path. These jacks shall provide
the same jack and patch logic as specified in paragraph 5.2.1.2.3. All such access
facilities should be consolidated in a single location to permit rerouting and restoral.
They may be physncally located w1th the equlpment. Jacks integrai to the equipment may

AL ANt a o % . AR % AL N, 8 a4 _ b VYt

S 109
JeloleleJe

5.2.1.4.1 Manual high speed multiplex patching facilities. Balanced circuit elements
carrying digital aggreg.ite signals of first Ievel TDM shall physically interface via a first
level access facility, while aggregates of second level TDM shall interface via a second

level access.
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5.2.1.4.2 Physical interfaces. The aggregate of first-level TDMs and special modems
shall terminate on the equipment side of the first level access. The line jacks shall
terminate the ports of second-level TDM equipment. The line jacks of the second level
access shall terminate the transmission equipment or higher level TDM equipment. The
equipment jacks shall terminate the aggregate of second-level TDM equipment.
Automated access as described in paragraph 5.2.1.4.4 shall be located at the same
electrical points.

5.2.1.4.3 Electrical interfaces. All circuits appearing at the high speed digital patch
facilities shall be configured for balanced operation as defined in MIL-STD-188-114. An
exception to this requirement is permitted for long haul multiplexers using common
commercial data rates. Interfaces for such multiplexers shall be in accordance with
CCITT Recommendation G.703.

5.2.1.4.4 Automated cross-connect and access systems. Selected stations may be
equipped with automated digital cross-connect and access equipment. This equipment
shall be capable of processing digital groups so that bit positions occupied by specific
channels or groups of channels in incoming data streams, occur in bit positions in outgoing
data streams as specified by the operator. The status of current channel assignments
shall be stored by electronic means and updated automatically as assignments are made or
deleted.

5.2.1.4.4.1 Tactical automated routing facilities. The tactical automated digital
cross-connect system shall be designed to interface digital channel and group rates and
multiplex signal formats as described in ICD-003, Framing and Synchronization Protocols.
These systems shall be connected to access facilities as shown in Figure 2.

5.2.1.4.4.2 Long haul automated routing facilities. The long haul automated digital
cross-connect system shall be designed to interface aggregate rates of first level
multiplexers employing PCM/TDM techniques. These systems will be connected to access
equipment as specified in paragraph 5.2.2.3.8 and Figure 17, Circuit 11.

5.2.1.4.5 Digital channel efficiency equipment. Selected long haul stations may be
equipped with digital channel efficiency equipment. This equipment uses adaptive
differential PCM techniques to permit increased VF channel capacity within a fixed bit
rate. Access to all inputs and outputs of the digital channel equipment shall be provided
as specified in paragraph 5.2.2.3.8 and Figure 17, Circuit 12.

5.2.1.4.6 Transmultiplexers. Selected long haul stations may be equipped with
transmultiplexers during conversion from FDM to TDM transmission syvstems. This
equipment allows two FDV zroups (of 12 channels each) to be converted directly to a
single TDM digital group (of 24 channels). Transmultiplexers should be installed on a
temporary basis to permit easy removal as FDM equipment is replaced by TDM
equipment. When a TCF is provided a transmultiplexer, access to all inputs and outputs
shall be provided as specified in paragraph 5.2.2.3.8 and Figure 17, Circuit 13.

5.2.1.5 Tactical TCF manual digital patching facilities. Tactical TCF digital patching
facilities may be required to handle both balanced and unbalanced digital group signals,
which are defined in Section 5 of 1CD-002. All incoming group signals shall be terminated
and converted to low level balanced for distribution within the TCF. Within the tactical
TCF, a first level access shall be provided to connect the group outputs of digital group

formatting and crossconnect equipment to a second level multiplexer or to group modems.

Atrninql Aigita) aannentivite far o taatingl TOF jo chawn in Fignen 9
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5.2.2 f‘\(l& ] LIILUILD- I lguu: J U!‘.'plbtb LI dllﬂllstlllclll Uf Vl access rUl
monitoring the conditioning equipment within a8 TCF. All VF users shall access the TCF
via a user access. All conditioning equipment required to provide compatibility between
users and transmission facilities shall be electncal]y connected between the user access
and the transmission access. The transmission access shall serve as the principal point of
interface and restoration in the TCF. The transmission access shall be a zero (0) TLP.
Supervisory signals, other than user-generated integral sngnalmg not needing conversion

=L _1 e . . OOAN YY_ . NONN/ODNAN YY A A AL Al ol o d e Y. _ .
Sndll appear &8s LoUV 112 Or <2ouu/Lduvu z tones at the transmission access POlHl- use
rmananatnd intamnal cienaline Aane nat nand annirancian if ioare ot hath ande Af tha AirAanit
prTHTialTuU HILTEIQL DIRHAllIE UUTS 1IVUL JITTU LUNIVTIOLIVIL i1 UdT1 O at Uulll TIiuo vl tiic it vui
use identical siaqg‘ing_ Such ngers are using the DCS as a transparent transmission media.

The following paragraphs and corresponding illustrations describe VF circuits which will
be commonly found in a technical control facility. A TCF may service other circuits
besides the ones included in the following descriptions.

NOTE 1: MIL-HDBK-414 contains general descriptions and recommended performance
characteristics for various types of conditioning and signaling equipment. MIL-HDBK-414
an be consulted if more information on Ann]mnfmnc and nnprnhnn of cnpmf’m pnmnmpnt

1 LE= L A i e sl S0 VPt eVl VL Spthiait TRt

NOTE 2: The dotted line on Figure 3 indicates the general electrical point at which the
transmit/receive sense is changed. In physical terms, this is commonly at the IDF located
between the user access and the conditioning equipment.

29 Rocis anolaa oircnit
Sebekesx Casil GriaiVg Ciarlua

J LE=g !
depicting the technical control configuration for VF circuits and channels. These are
associated with the circuit descriptions which follow.

p;n’nrn [ hAawe ¢t
i LS

NOTES: (Applicable to Figures 5 through 17).

1. Repeat coils, echo suppressors, pads, amplifiers, and equahzers are shown in
. o er

bhm mmmamal aA~a Camnnailfia AcurmYacica ~eéd A' [ VPPN - Amonmsm A e 12
LINe gt’lt’lﬂl [Ge B =% Optfk_lll‘. \'.'lllplUyl 1ITHL Ul LIE>T ll\:lllb Wlll uctpriilu vl uscTi
ocharactoricticre and roaniromonte

gnaracierisiies and reguiremenis.

2. Patch and test facilities associated with various users have not been shown
since they do not affect the routing through, or the functions performed by,
the TCF.

3. Ccho canceiers may generaily be used in place of the. echo suppressors shown.
Echo cancelers shall be installed between the transmission access and the

ai olinoe nAanvoartar
HRESH

1rrn
S 18i1 i, “VLiv © .

4. When passive peak limiters are required on a circuit, they shall be wired to the
line side of the user access if the TLP there is -2 dB or greater and they do
not interfere with signaling. Otherwise, they shall be wired to the equipment
side of the transmission access. An exception to this policy permits limiters
that are integrai to muitipiex equipment to be used.

ntegral and 2-wire/4-wire terminating sets that are part of fixed station and

ctical mnlhnlnvprc shall not he uced,

l
tactical multi lexer
6. L& M signaling leads may be wired directly to 1st level TDM equipment which
includes an integral signaling interface. In the event that leads are used in
this manner. they shall have an appearance at the transmission access.
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1. For synchronous data transmission with separate lines for signal timing, access
points will be provnded as shown. Other transmlssxon methods may not require

G Y T O T - [ .

Separate iines for ummg and thus will not requwe the umlng access.

8. Numbers within circles, e.g.,m, indicate a circuit number.
A
9. Numbers within triangles, e.g.,/2\, indicate an applicable note from this list.

< s . - AN . .
10. Letters within a circle, e.g.,w, indicate a connhection point.

5.2.2.1.1 Two-wire VF circuits. Two-wire circuits are depicted in Figure 7 (Circuit #s 1
through 5). All 2-wire circuits entering the TCF .requro conversion to 4-wire. Echo
suppressors or cancelers may be necessary depending on the user requirements. Single

rrequency (2600 Hz) s:gnalmg units may be “used in place of the DFSUs.

Circuit 1 Two-wire voice user with standard integral signaling This is a 2-wire user
who has integral in-band signaling mcorporutea into the terminal telepnone equlpment A

b JEEPTE /A _wuina torminnting ot .\.-...4' .............. 1A famatiame ~ad nAd
c=Wire/t-wire 1ier mlnuuuv set performs the necessary hybrid functions, with pads and
amplifiers installed for !9\.’9! adjustment,

Circuit 2 Two-wire voice user with 20 Hz signaling. The user for this circuit is either a
2-wire switchboard or an individual 2-wire user using a 20 Hz ringing source. This circuit
.provides echo suppression or cancellation to minimize echoes arising from 4-wire to
2-wire conversion. Conditioning is provided by pads, amplifiers, and 2-wire/4-wire

conversion. \wnalmg conversion is provnded by E&M/20 Hz converters and ZbUU/ZSUU Hz

fYNTNOTYTY AarNnNn JEE U

dual H'EQUEFICV SIgnaung units (DFSU) or 2600 Hz smgxe rrequencv Slgn& mg units \ SU.

L vOiLT Lol e Py rstAiiiin Lol

2-wire switchboard or a two-wire mdnndual user that uses loop signaling. The circuit
w diagram is similar to Circuit #2 except for the E&\/dial loop sqnahng converters.

Circuit 3 Two-wire voice user with lnnn signaling, The user for this cirecuit is either a
S

Circuit 4 Two-wire voice user with E&XM signeling. The user for this circuit is either a
2-wire switchboard or individual user with E&M signaling. It is noted that in this circuit

£~ LoT el

the E&M (DC) leads from the SUDSC[‘IDG[‘ location travel via the user 8CC€SS IO the DFSU.

Conditioning items are a 2-wire/4-wire terminating set, echo cancelers, with pads and
ammnlifiare fAar 1o ln’inlofmonf
auuyuuclo 1Vl 1TV 1 GUJ SDLIITII,.

Circuit 5 Two-wire voice user needing integral signaling conversion. After entering the
TCF via the user access, this circuit's integral signaling neceds-to be converted to standard
2600/2800 Hz in-banda signaling before the circuit appears on the transmission access.

tezral sm’nalmq at the user termmal or the cnrcuxt may be a dat ci cu;t w1th no
sngnahng requlred. In any case, no signaling conversion is required at the TCF between
the user access and transmission access points. Repeat coils, pads and amplifiers are
supplied for conditioning and level adjustment. Amplitude equalizers, delay equalizers, or
both, may be required depending on the type of service.

‘1!‘/)

)
AV
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FIGURE 7 Two-wire VF circuits
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with 20 Hz signaling. The users for this circuit are either

1
v LAZLE SR * e VAL PR aassepa s 0 = orew  EO D

4- wire swntchboards or mdwndual d-wire usere “who employ 20 Hz signaling. A 4-wire
physical circuit is used for the on-base cabling. Conditioning and level adjustment
between the user access and transmission access consists of pads and amplmers.
E&M/20 Hz converters and DFSUs (or SFSUs) are required for teiephone signaiing
conversions.

0

5

fz
3
gl
o
5
E
'1
]
D
3

Circuit 9 Four-wire user with E&M signaling. A DX-1 signal unit and repeat coils are

used at the user location to conserve cable pairs or because the loop resistance exceeds
50 ohms. The DX-2 unit is used in conjunction with the DX-1 unit to provide E& M lieads

ﬁhh'!

to the DISU

Circuit 10 Four-wire user using nonstandard in-band signaling. After entering the TCF
via the user access this circuit's integral signaling needs to be converted to standard
2600/2800 Hz in-band signaling before the circuit appears on the transmission access.

y
3
»
.

5.2.2.1.3 AUTOVON users collocated with a TCF and an AUTOVON switch. AUTOVON
user circuits are depicted in Figure § {Circuit #s i1 through 14). When the AUTOVON

RO PGS ) P e | ith bhn MY $ha AtnAridbe AA nAt mamitina o $tranaemingian annace
lelLll lb aldu Cullocu Ly Wllll UIT 1 U T G CUILD UV UL Tt TYull T a Lialishiiidoivili avitoo.
After passing the user access, the circuits are conditioned for proper levels and signaling
and make another appearance at the user access before being connected to the AUTOVON
switch.

Circuit 11 Four-wire circuit with DX signaling. The user for this circuit is either an
AUTOVON PBX access line or an AUTOVON 4-wire user. DX-1 signaling units and repeat
coils are used at the user location either to conserve cable pairs or because loop

,,,,, _Aa_ N _

resistance exceeds 50 ohms.

Circuit 12 Four-wire PBX circuit with EXM signaling to AUTOVON {PRYX cable to TCF).
This circuit is similar to circuit #11 except there is no requirement for DX-1 signaling
units at the user or the TCF. However, a pulse-link repeater is required to lnterchange
the E&M leads when collocated with trunks not already having the interchange

capabilities.

LUIIVVIQIUII

a
cml trhhnaord
swilicnoeargc

‘
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;
3
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iy
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®
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Y
]
y
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q
«
=
[¢
h
. (]
ol
<
<

own. Where

renmrpd at th S shown. he
looD resistance e\(ceeds 50 ohms. sngnal extenSIon umts sha]l be required at the PBX
location and at the TCF. When required, split controlled echo cancelers, pads and

amplifiers shall be inserted into the circuit as shown.

(2
m @® D

Circuit 14 Four-wire AUTOVON user telephone cable to TCF (loop resnstance less than
700 onms). This AUTOVON teiephone is iocated so that the ioop resistance irom the
e m ¥l A D TMINY - - 1 —— AL . _ .. NN _ L Y__ AL ® o AL ot ! HY G W | Ry
COl1oCiatted 1.r d IU bWIL(,H lb €SS nan (uv onms mn Ullb *ase e CII"LUI[ Sfnatil appear 4t
thao ncar annoce NnAaint nAAannant tAa tha A_swrina ATITAVNN lina adantar natiimn tA tha near
LIIT uoxTl ALV CTOT PULEITLy LUITHITLU L W2 tie VWil YU IWJY LZivY dLic nuqy\ct, 1TTLULII LU UIT uovl
access, and then proceed to the collocated AUTOVON switch.

5.2.2.1.4 AUTOVON switch circuits. AUTOVON switch circuits are depicted in
Figure 10 (Circuit #s 15 and 16). These circuits are AUTOVON trunks which are

(o
[
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connected directly between an AUTOVON switch and a collocated TCF. These circuits
connect through the user access where they are routed through appropnate conditioning
equipment to the transmission access. The alarm (ALM) and out of service (OS) leads

from the DFSUs are routed to the switch for busying out the trunk when required.

Circuit 15 Four-wire AUTOVON circuit. AUTOVON trunk circuits are connected
directly to the collocated TCF user access for service to remote AUTOVON users. These
circuits are conditioned with pads and amplifiers for level adjustments.

Circuit 16 Four-wire AUTOVON special grade circuit (AUTOVON data users and inter-
switch trunks). This circuit is similar to Circuit #15 except for the provision of
amplitude, delay, or both types of equalization devices in this circuit for data use

5.2.2.1.5 Voice frequency data circuits. VF data circuits are depicted in Figure 11
(Circuit #s roug €se circults provide service to voice frequency data users.

Individual circuits may requnre a'nplltude and delay egualization units in the equipment
stnngs dependmg on the quallty of service reqmred The data circuits enter the TCF at

the user access then (nrougn the necessary conditioning equipment prior to being routed
to the transmission access.
Circuit 17 Two-wire data circuits with EXM signaling. This circuit is similar to

Circuit #4 except echo suppressors are not used because of interference with the
transmitted data. Circuit operation is usually simplex.

Circuit 18 Four-wire data circuit without signaling. These circuits consist of data lines
from AUTODIN interswitch trunks and secure voice circuits. In addition to level

A 1 3 P U,

amusrment, ampmuae or oemy GQUBUZ&KIOH units may Oe required in the cona!uomng

AnIin T Aant steincc

cquxylucuL SLEINEO.

Circuit 19 Four-wire data circuits using a low speed modem. This circuit appears twice
at the transmission access; once as a digital signal and once as a quasi-analog signal. The
circuit may be routed to the user access if conditioning equipment (level converters,
regenerative repeaters, etc) is needed before being reconnected to the transmission
access.

Vo F ISR on Taiim_tasimen Aabs atmaisid tioime rmlns mamitanay Aaonrian tala~snan N
Circuit 20 Four-wire data circuit using voice frequency carrier telegraph (VFCT). This
circuit consists of multiple teletvpeariter signals which traverse the TCF through the
user and transmission access and are then combined into a quasi-analog signal by a VF

carrier telegraph. The digital signals shall be routed through the user access if
conditioning is required. The quasi-analog signal employs a nominal 4-kHz channel
bandwidth and traverses through the transmission access as a VF signal. If pads and
amplifiers are required, the circuit shall be routed through the user access and
conditioning equipment before its appearance at the transmission access.

5.2.2.1.6 HF radio circuits. These are voice and telegraph circuits using HF radio for
long distance communications and are depicted in Figure 12 (Circuit #s 21 through 23).
All such HF radio circuits shall have at least one appearance at the transmission access.
This means that HF radio circuits accessing the mux link may have two appearances at

the transmission access; one where all the HF radio circuits are grouped together and
another where all the circuits going out on that mux link are grouped together. HF audio
circuits that access the TCF via the DCS will enter at the transmission access

(Circuit #22).

(e
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user access only if cable loss is 9.5 dB or greater; othorwnse thev shall mtprfucu
directly to the tmnsmtssnon access. When circuits access the TCF via a fixed station
multiplexer, they shall be connected through the transmission access with other multiplex
channels. If there are other HF circuit links in the station, all the HF circuits 'nay be

o'rouped together at a separate sectlon of the transmrssxon access. 'T‘hi: would require

L/)

alternate routing of HF C|rcu1ts.

Circuit 22 VF circuits using radio telephone terininals. Audio circuits interface at the
user access and are conditioned for the HF radio system by the radio telephone terminal
before passing through the transmission access. In cases where the audio circuit enters
via the DTS, the use of a dual frequency signaling unit is required to convert the standard
supervnsory signals for the transmission access into signals compatible with UTI radio

LAA;

transmissions.

Circuit 23 Diversity carrier telephone terminal circuits. These digital circuits interface
at the user access and are conditioned before passing through the transmission acoess.
Circuits from the transmission access provide inputs to the carrier telegraph ter:ninal
which then provides a quasi-analog signal through the transmission access.

5.2.2.1.7 Circuit connection to tne media. VF circuit trans.nission usuallyv consists of
conneztion to either first level multiplexers or four-wire toll cable. Toanentions to the
media are depicted in Figure 13 (Circuit #s 24 and 25).

Circuit 24 First level multiplexer, Tircuit #24 is the nornal configuration of a VF
circuit between the transmission access and the first lavel multinlexer. 1f level
adjustment is required, pids and amplifiers :nay be installed batween the nultiplex2r and
the transmission access. The connections for TDV and TN\ systems a~e identical. The
multiplex equipment mav be either long haul or tactical.

Circuit 25 Four-wire trunk cable. This circuit is requirzd for interconnection through
the user access with any long distance comrercial or military cable circuit. Level
adjustment using pads and amplifiers shall be between the user access and transnission
access. If the trunk cable loss does not exceed 0.5 dB, this circuit nay be connected

directly through the transmission access.

5.2.2.2 Functional description of VF terminating equipment. Functional descriptions of
VF terminating equ ipment are given in Appendix B. s a design objective, TT'Fs shalil
employ conditioninz equipment performing multidle functions on single circuit cards or
modules.

NOTE: MIL.-HDBK-414 provides additional detailed information on many of these ite ns.

5.2.2.3 Digital data circuits. Digital data circuits are depicted in Figures 14 through t

5.2.2,3.1 General. The following standards arz considered minimumn in the development
of a suitable baseline. Implementation of these standards shall reduce the Tirge variety of
conditioning and conversions applied at the TCF technicul facihity and allbw greater

umversallty and standardiz.ation.

-
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the transmission access shall be configured for low-level balanced operatio fmod in
MIL-STD-188-114. Conversion from unbalanced to balanced mode shall be accomphshed
at the source, if possihle. Only low-level operation shall be employed within a RED
equipment area when such an area is required to support the TCF. All teletype and data
end equipment used within the facility shall be configured for low-level operation to
provide flexibility during equip'nent substitution and to facilitate conversion to encrypted

PP Ay S TP O P 24 PR PeRl PUPAG P PP,

Operauion a1 a i1awer agave, All new bySlL’Hlb shail be i a balanced LUllllbUK&llUll.

1ostiven all thxv:'u‘ ovireait
Ve, aa g Mireunt

Q< ]
S oay
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5.2.2.3.1.2 Provisioning for encrvpted orderwire. Unencrypted data orderwire and
reporting circuits may “be required at many locations. These circuits are intended for
encrypted service at a later date and should be configured and routed in-station so that

installation of the cryptographic device will not require major rewiring of the circuit.

[ R S |

hnical controt (TTY,

ec
circuits not requiring
ide of the transmission

5.2.2.3.2 Technical control access for digital data circuits.
orderwires. reporting circuits, etc.) and all in-station digit:

(\nnd!tgomng equipment shall interface rhnanthy to the gqugpmo

access.

:,.,IJ-'

5.2.2.3.3 Timing, control and alarm circuits. Provisions shall be made on the user and
transmission access for the routing, testing, and monitoring of all timing signals

associated with tne jigital circuits. Control and alarm signals for the digital circuits may
tl_ P

fie user and transimission accesses.

5.2.2.3.4 Monitoring of digital signals. All digital circuits shall have a transmission
access. The only difference among digital signals at the access shall be in coding
schemes, balanced or unbalanced mode, and data rates. Monitoring of digital signals shall
be performed on a high impedance basis.

tiplexers. Digital multiplex equipment shall be provided with

multi
" ~antfiad WalAw
< cTLliicTu UCIU"-

5.2.2.3.5.1 Access to through-groups. Channels demultiplexed solely to accommodate a
digital-to-analog conversion and planned to be routed through the TCF at some future
time shall be treated as a through-group. There is no need to terminate each such digital
or VF channel in the TCF.

,,,,, a1

5.2.2.3.5.2 Access to local circuits. Aill local circuit inputs/outputs of digitai
multiplexers shall appear at the TCF frame and shall be provided an access when
('nnflcrurod to be used nnorqhnnn]lv or as a spare, This requirement may be satisfied by

use of jacksets integral to the 'nultlplex equipment. When the reouxrement is met in thls
manner, TCF appearances can be limited to:

a. All utilized channels

L n|| re S Y

0. All spare channeis
c. A 20 percent expansion capability in cable trunking.

5.2.2.3.6 VF access. Multiplexers that are used for both VF and digital signals shall
have inputs and outputs appear in the TCF operations area. 4 miniinum of five (64 kn's)
data channels (seven through eleven) will be wired to each first level TD\l equipment for
all long haul systems. NData and timing sienals shall 9“e grouped together at the
transinission 1ccess point.
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5.2.2.3.7 Digital hubbing repeater. This device shall enable a predetermined group of
users to operate such that if any one user transmits A message, it shall be received by all
others in the group. This device shall allow any user to transmit as long as only one
station is transinitting at any particular mmoment. The hubbing repeaters may be used as
the interface device between a send only device and several receiving terminals.

g9 "7 Q Nocin 1irital Airnnitce Thno AllAawrine naracranhe anAd onrracnaondine illiictratinne
ToboobsoJ e \J WLaoiIv \ll[:l(ul il CUINOe LN A IVIIV"IIID H\ll(lsl t.l..lllu LN R R lll\.—h)t’\lll as -b A NAL vl va N -
of Figure 14 through 17 describe the various digital circuits.

Circuit 1 Unbalanced digital data user using an unbalanced system. These circuits shall

be routed via the user access. If a circuit requires timing, the timing shall be routed with
the data in the same manner. The circuits shall then be processed by any conditioning
e:]u1pment necessary to corrert nonstandard levels, regenemte the sngnal, recnape signal

Lo £ B T P T

wavexormb or to provme S\'S[G'n isolation before uppearl.l T on the lrdlleHS\l()ll HCCESS.

operation an condmoned pruor to appedrnm at the trammnssnon access, If the circuit
requires timing, then the timinz signal shall also be routed with the data in a similar
manner.

Tireuit 3 Balanced digsital data user usmg an unbalanced system. These circuits shall
P, . R iy e Lo o VP — L _ 1Y AL [ PO | ~ e A PR N Ry ) Py |
appedr o 1ne userT geeess., itne H(“J SnAatr taen e converieda dna conuitioneyd ainud
continue via the transmission access. If the circuit requires timing or if timing recovery
is used, the tirming signal shall also be routed with the data in a similar manner.

Tircuit 4 Brlanced digita! data user using a balanced system. These circuits shall
appear on the usar socess, 11 the aircuit requires timing, the timing signal shall be routed
with the data. The rcircuits shali then be processed by any conditioning equipment
necessary to correet nonstandard levels, regenerate signals, reshape signal waveforms, or
tn provide systen is~lation belore continuing via the transinission access.

Tircuit 3 Digital circuits using @ VFCT., These digital circuits, normally teletype, are
- Q o

routed to the VFCT via their associated transmission access. The quasi-analog signals

shall then make an appearance at the transmission access .

Note: Some VFCTs :nay operate at high level and cannot be converted internally for low
level, requiring level converters between the VFCT and the transmission access.

[k TV ITH s+ Micmit sl Anlmaciite tomicam o metdhilmaenl il éimY o amomoa e brnbam Mhann AtmAniibe ana

BHOWiL o l'lgll-’il Crrcurtd U)HIQ' d dUDITvVer i lUIlILHUACl FCONUEnLiA2Lor, HHEDE Urrvuild alc©
nAantald ta tha Tmnltinlavar wvia thain sconnin tn trancmicoinn annace Thaou mav ho
Lt IuLcu \S v A EAS "lUIl’*}ltl\Cl via LT TOOV /L 11 LT Y L1IQHIoNIIooIVvVH [+ S UL R Wi = X3 s ll‘—! Fisca v L
synchronous, asynchronous, or isochronous. As a design objective, these ecircuits should
operate in a low level halanced mode. The aggregate output shall then be routed back to

the transmission access.

Circuit 7 Digital circuits using first level multiplexers. These circuits are routed to the
multiplexer from their associated transmission access. They may be synchronous or
asynchronous and should be confirured for iow level balanced operation. The aggregate
ouiput shail then be routed via the first ievel access.

Cireomt Nicrital pirommite necing cnonand lovel miltinlavarce Thoce asirpsnite ars rannto tn
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L raitpiexe rom the st ever access. [ he adgregulie oulipual sha then Dy JULE a
1 1 Toac toed o the medi
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Circuit 9 Digital circuits using fiber optics as the transmission media. Fiber optic
transimission systems may be used at various multiplex levels and data rates. Circuits
using fiber optic transmission equipmenti shaii be rouied t'nrough an appropriate access.
For example, if the fiber optic system is transmitting a 1st level multiplex aggregite, the
circuit shall be routed through a first level multiplex access. The transmit circuit shall be
routed to the fiber optic transmitter via the appropriate access. The receive circuit is
routed from the fiber optic receiver via the appropriate access, then to the bit
synchronizer for timing recovery, and finally back to the appropriate access.

Circuit 10 Optical fiber svstems not using external synchronizers. The transmit circuit
shall be routed to the fiber optlc transmitter via the approprlate access (for example, tne

a3 Y. N R T 'y Y -2 A - m Ve D Yo n Y el VA1 Y mcmim mmm b al Ml mamAterAa ATmA
ZNa 1evelr acces Il tne aaia lb a <JZnda ievel IllUlllplLKtl dgblcgalth Illt: lt:Lt:ch Lll \,UIL la
routed from the fiber optic receiver to the same access.

Circuit 11 Systems using digital cross-connect eqguipment. All inputs and outputs to
digital cross-connect equipment shall be provided an access. Digital cross-connect
equipment shall be connected to the line side of the 1st level access for connecting to 1st
level multiplexers. For connection to 2nd level multiplexers, digital cross-connect
equipment shall be connected to the equipment side of the 1st level access. Connections

bn P it Al VD o o [N A al - "

to individual VF and data channels {or tactical digital cross-connect cqmp ment shall be as
shown in Ficure 2

shown In rigure 2.

Circuit 12 Svstems using digital channel efficiency equipment. All inputs and outputs to
digital channel efficiency equipment shall be provided an access. Digital channel
efficiency equipment shall be connected to the line side of the 1st level access for
connecting to Ist level multipiexers. For connection to Znd ievel mumplexe(s, digitai
channel efficiency equipment shall be connected to the eguipment side of the 1st level
access.

Circuit 13 Systems using transmultiplexers. All inputs and outputs of transmultiplexer
equipment shall be provided an access. Transmultiplexer connection to the FDM system
shall be on the equipment side of the group access. Transmultiplexer connections to the
TDM svstem shall be on the equipment side of the 1st level access.

5.2.2.3.8 Digital conditioning equipment. Digital conditioning eguipment is used to
interface various types of digital users to the DCS. This equipment is usually connected

between the digital user access and digital transmission access . Functional descriptions

of some digital condltmmng equipment are given in Appendix B.

NOTE: MIL-HDBK-414 provides additional information on application and performance
characteristics of digital conditioning equipment.

£ 0N M.Isiolow and bonacimicaian o Aia amisimee s pldi i
Je.sed  MIUNLIPDIEX ANG (FransSmisSSion medaia cqulpulcnt. Mu}tip‘.ex and transmission media
equipment which are supported by long haul and tactical TCFs shall be located and

5.2.3.1 Long haul requirements. Multiplex and transmission media equipment that are
operated in long haul systems may be physically collocated with the TCF. Exceptions
such as economic factors and equipment or facility sizing considerations may rule out
collocation of multiplex and transmission media equipment with the TCTF.

0 n 11 Al.._.... ....... 11 PR Wiy, .'N.—\l,... .\..A tmomornt -~ B H

5.2.3.1.1 Alarm features. netner muitipieX and (ransmiss ion media equipment are
1 'Kl 'Y‘f* . . r, N s r*r v, (‘. [ e v

. UH\)\ !I.\ ' Wt‘\ i i Y‘ Ji l\'\(l'l\\} NS HIIL(,IJ ViU ;!1\ T ” ERE F Pttt oLk

equipment shall be extended to and integrated with the local alarm Wslems of the T(‘F

<
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FIGURE 17 Special high speed digital connections
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[ T I ) Maontbinmnl cuctarm rnamiinamanto Miltinlay and tranemiceinn madia anniinmant that
Vebodedl rtaciical SyoilcTill t TYULL CHITIHILD. ITUILIPITA QlIU L QHONIIJQIVII HiTuia Tyuipiiciil tuat
ere supported by tactical TCFs are not required to be physically located with the TCF,
This equipment may be located in separate transportable shelters.

5.2.3.2.1 Alarm features. The output of summary alarms found on tactical multiplex
and transinission equipment should be remoted by electronic means to the TCF for
electronic storage and processing. Tactical TCFs with processor capability shall be
capable of receiving telemetry alarms sent from muitipiex and transmission equipment via
orderwires defined in iCD-002 and ICD-003, and carrying alarms formatted as per

l(‘ﬁ nn1
ATV A.

5.2.4 Special network switching equipment. Location and configuration of network

sthchmg equipment (end offices, circuit switches, message swntches. etc) used in fixed
and tactical systems shall be considered in the TCF design as described in the following

paragraphs.

5.2.4.1 Fixed sysrem requirements. End offices, muiti-function nodes, stand-alone
mmadan AmAd bbb mmmbmal Laallleinn cmne: o mbhoieolaal) P | P | A . - — —
Hnoued> anu wedil llUdl CUlIlL1Iol luUHlllUb Hlﬂ_y e pllybl h lly coliocaleda. AS 4 mlnlmum,
anANAMIiInN antArc antiinman lnnatianc anAd fanilitu cizine chall ha AancidAaroAd whan
CLeVHIVIIT i~ AU LWL Oy A LRl AR A2 Y R VLA L IVIIIDy Al LIk y Qioingp  QHAll U LuvHoidTi Ty vyl
determining a location for the TCF. When colocated with the TCF, network switching
equipiment need not be provided a patch and test facility (PTF).

5.2.4.1.1 Alarm features. When network switching equipment is collocated with the
TCF, the on-site alarm features of the equipment should be integrated into the local
alarm system of the TCF. When the network switching equipment is not collocated with

the TCF, the alarm features of the equipment shouid be exiended to and mtegrated with
the local TCT alarm system. Alarms peculiar to the network switching eguipment
however, need not be extended,

y

5.2.4.1.2 Cable termination. The input, output, signaling, and control lines of network
switching equipment collocated with the TCF shall be terminated directly to a distri-
bution frame within the TCF, without being routed through an intermediate distribution
frame in the switching equipment area.

5.2.4.2 Tactical system requirements. Circuit and message swucnmg equxpment are not
mnamitinad tA hea nhoctaallg lanatad with ¢tha tandinal TMAD rm... ......... Ymmnbad im
ITyuiicu v vuc yuy:u,auy iveawcu Ui Lnie taoeiuical 1 vr. 10c Cqulpl”c“l llld) U€ ocailtcu iu
separate transportable shelters,

5.2.4.2.1 Alarm features. The output of built-in test equipment (BITE) incorporated in
tactical circuit and message switching equipment may be remoted by electronic means to
the servicing TCF for electronic storage and processing. When this is done, the
transmission system shall use the ADCCP link protocol defined in FED-STD-1003, CCITT

Recommendation XK. LD and FED-STD-1041.

81 Intarnol enhevetame Tho nnanfiriirotinn anA minimimnm nanfAarnmanan ctanAdAanAdAes
JeuU ALIL T L IsCAR auugolclllo. LR L) \—Ullllsulatlvll aiv (AR RY R RAYR*RR]] Pcl AVI HIHIQiIC T 2atIival Jo
required of internal subsystems used in all TCFs is as follows,

5.3.1 Distribution facilities. All TCFs shall employ distribution facilities as the means
to terminate and distribute all outside plant and in-house tie-cables, units and strings of
conditioning equipment, and internal TCF operating equipment.

I Types of distribution facilities. Distribution facilities shall be used as outlined
ollowing paragrapns.

49
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5.3.1.1.1 Main distribution frame (MDF). MDFs shall be used as required to provide a

_____________ e ez B lmbmmmamamanbioms ~cibed simas $im AN
let Hl"lullull Wllll HHU a 1eailn i IlllElLUlIllCLlllls UUlblUC plulll uuu lll IIUUDC llt.' \_ablu:o-

Outside plant cables shall be terminated on surge protector blocks. Where equipped with
vertical and horizontal terminal blocks, the vertical side shall terminate the cables

entering the facility and the horizontal shall terminate the tie cables to and from the
intermediate distribution frame.

5.3.1.1.2 Intermediate distribution frame (IDF). IDFs shall be used to provide a
termination point and a means of interconnecting in-house tie cables, units and strings of
conditioning equipment, and internal TCF operating equipment. Outside plant cables shall
not be terminated on the IDF. When equipped with vertical and horizontal terminal

(=R Qw0 ~=2 xal

blocks, tie cables and station equipment shall be terminated on the vertical side; the
horizontal side shall be used to terminate jackfields and battery terminations.

5.3.1.1.3 Combined distribution frame (CDF). The CDF fulfills the function of the MDF

and IDF at a complex wnere there are Space llﬂlllﬂllonb or where one lrame is bUIHLIt:lIl

to support mission requirements. CDFs shall be used to provide a termination point and a
means of interconnecting outside plant and in-house tie cables, units and etrmoc of

DT iiiip VuwiSiUT  paliis ass 2V WST 3T LELSITE; Wil

conditioning equipment, and internal TCF operating equipment. Outside plant cables shell
be terminated on surge protector blocks. When equipped with vertical and horizontal
terminal blocks, outside plant and tie cables, and station equipment shall be terininated on
the vertical side; the horizontal side shall be used to terminate jackfields and battery
connections.

5.3.1.1.4 Circuit concentration facilities (CCF). CCFs shall be used to provide a
termination point and means ol Interconnecting tie cables; conditioning equipment,

jackfields, and TCF internal operating equipment. The CCF may be located within an
enclosed or open equipment bay or rack, or on the rear of conditioning equipment shelves.
The CCF may also be used for the local termination or interconnection of high speed
circuits that would be impaired or degraded by excessive cable runs to patch or other
distribution facilities in the TCF.

5.3.1.2 Terminal blocks. Terminal blocks used on all types of distribution frames shall
allow solderless connection techniques, such as wire wrap or connectorization, as the

means of terminating permanent wiring. All terminal blocks shall be clearly marked to
indicate the cable number, equipment bay, and equipment type. Cross-connects may be
wire wrap, solder, punch, or connectors.

5.3.2 Common equipment. TCFs shall be provided wi
e . T

common signals and currents to user and subscriber circuits and to station quipment.
Standards for the clocks and signaling supplies used in this manner are described in the
following paragraphs. Requirements for station power are contained in paragraph 5.5.

5.3.2.1 Station timing standard system. The TCF shall be provided with a timing
standard system in accordance with EP 3-83, DCS Network Synchronization Design
Criteria. The timing system shall provide low- level clockmg signals at rates compatlble

«s00 1

with standard modulation and data signaling rates specified in MIL-STD-188-100 and

i
MIL-STD-188-114 as required by TCF equipment that can accept external timing. The
station timing standard system shall be used in lieu of integral equipment timing where
possible.  This timing system shall be capable of accepting or providing network

synchronization. The low-level (MIL-STD-188-114) timing shall appear at the
transmission access to provide a synchronizing clock to data equipment timing inputs.

>
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5.3.3 Signaling supplies. The TCF shall be provided with the necessary signaling supplies
needed to provnde sngnalmg currents to subscribers and TCF equipment. The separate
signaling supplies shall be capable of redundant operation with means for automatically
selecting the output of the alternate unit in event of failure to the primary unit. All
51gnahng qupplles shall be capable of provndmg local audible and visual alarms and a means

of remoting the alarm information in the event of unit failure.

5.3.3.1 20-Hz signaling supplies. Electrical characteristics required of the 20-Hz

signaling supply are llsted below

a. Input voltage -48 VDC

b. Output voitage 60-105 voits peak
c. OQutput frequency 20-25 Hz sinusoidal

The output of the signaling supply shall be directed through ballast lamps before
application to subscriber circuits.

5.3.3.2 Signaling requirements. Electrical characteristics required of signaling supplies
are listed below:

5790 Hz + 2 HZ
1200 Hz + 2 Hz
1600 Hz + 2 Hz
2400 Hz + 2 Hz
2600 Hz + 2 Hz

b.  DFSU: (Dual Frequency Signaling Unit)

1 | POEY
[ put
2 Ot
an UL

The output frequency requirements will be determined by anticipated interface require-
ments. Long haul TCFs shall use 2600 Hz or 2600/2800 Hz units unless interfacing with a
tactical unit.

3

5 3. 4 Orderwireb. Both long haul and tachcal TCFs shall be pro vnded conditioni

have at least one o derwnre cnrcult Ml T(‘ d erwires shall be engmeered and installed
in accordance with the following paragraphs:

5.3.4.1 l.ong haul orderwire systems. Three individual orderwire systems shall be

rd

provided for long haul TCFs in accordance with DCAC 310-50-6 and the foilowing
pacragraphs.

51
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5.3.4.1.1 Link orderwires.

overnment-owned DCS wideband

2 IV ilaLasR IS

radio

b. The link orderwire may appear in either the (0-4 KHz) or (8-12 KHz) portion
of the supervisory baseband on analog radio systems and channel 1 of the three channel
supervisory multiplex associated with digital radio systems.

ires shall be accessible at the applicable radios in addition to

- -3
37

d. The link orderwires shall be bridged through unmanned sites which do not have
VF mission channel breakout.

e. The link orderwires shall terminate at manned sites which have VF mission
channel breakout.

5.3.4.1.2 Express orderwires.

a. Express orderwires shall normally be configured for party-line operation.

b. Where two DCS stations have a high volume of mutual coordination, a
dedicated point-to-point express orderwire should be provided between the two stations
to relieve the traffic on the party-line express orderwires.
5.3.4.1.3 S

a. All facility control offices (FCOs) will have access to at least one system
orderwire.

b. The FCOs may be connected together in smaller groups on multiple system
. A T an t r f

within the local the numbe

er of operation to limit the num
c. Whenever more than one system orderwire is used within a theater, the
capability shall be provided for conferencing among the system orderwires.

d. The system orderwires shall be assigned within the mission baseband/bit

5.3.4.2 Voice orderwires.

a. All conditioning equipment supporting orderwire circuits shall be physically
located with the orderwire equipment in the TCF.

™
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b. The inputs and outputs of all voice orderwire conditioning equipment shall
have access to facilitate monitoring, testing, and rerouting. Manual patch panels used to
provide such appearances shall conform to the jack and patch logic outlined in 3.2.1.2.3.

c. Voice orderwire access units shall be provided commensurate with the
operational requirements of the TCF. Access to the orderwires shall be available from
the RF equipment bays, QA test bays, the supervisor position and the PTFs.

[¢]

d. All TCFs having access to two or more voice orderwire circuits shall b
provided with a conference capability between or among those circuits.

e 1

NOTE: For tactical installations, the remoting capability may be waived.

f. All voice orderwires shall be capable of selective signaling. Selective
signaling shall be implemented as indicated below.

-3
"
12
5
£

(a)  All system orderwires

(b)  All express orderwires

2. Long haul VF link orderwires may use 2600 Hz or 2800 Hz ringdown
signaling except when two or more links may be connected in tandem.

3. Tactical TCF voice orderwires may be either analog or digital according
| [ P T Y. [T

ne transm IbblUH i GUI ufm.

(a) Analog tactical TCF orderwires shall use inband SF ringdown
signaling. The frequencies of inband SF signals used for orderwire
circuits shall be chosen from the list contained in paragraph
5.3.3.2.a.

(b) Digital ta
d
(¢) Analog maintenance orderwires for tactical systems shall use
1600 Hz signaling.

5.3.4.3 Tactical data orderwires.

a. Capability to multiplex and demuitipiex 13-150 bits per second (b/s) telemetry
channels into one 2.0 kilobits per second (kb/s) or 2.4 kb/s channel.

b. T.o standard bit rates of the data orderwire patch panel shall be 75 b/s,
1580 h/c, 2 kh/e 2 4 kh/c and 4 kh/c ac dAafinad in 1CD-001 and 1CD-NN?.

TrveveR i L A s e
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c. All data circuits routed through the data orderwire patch shall be operated as
low-level balanced, nonreturn to zero (NRZ) as specified in MIL-STD-188-114,
5.3.5 Intercommunications (Intercom) system. Each TCF shall be provided with
intercom equipment on which technical coordination internal to the TCF and using
agencies located in the vicinity of the TCF shall be conducted. Intercoimn service shall be
provided through the use of existing administrative telephone circuits which contain

intercom features or through the provision of a multi-station intercom system. The
minimum requirements of the intercom system are listed below.
a. The intercom system should share common equipment and operator panels with

L3

the station voice orderwnre equipment.

b. Any station within the system shall be capable of selectively signaling any
other given station within that system.

c. Manual analog and digital accesses shall be equipped with a sufficient number
cf intercom stations to allow access from each working location.

5.3.6 Alarm system. An alarm system shall be provided to alert the technical controiler
and maintenance technicians of equipmment degradations or failures that affect communi-
cations status. Information presented by the alarm system shall facilitate promp! action

toward the restoration or reroutmg of cu‘cunts and the repair of faulty equipment.

5.3.6.1 Display of alarms. Display of alarms shall be at a central location provided in
the TCF operating area. Parallel presentation of portions of the alarm display is required
in maintenance and operaung areas remote from the central display (supervisory
maintenance, or service areas). The amount and type of eqmpmem necessary to b-illbl_y
this requirement is dependent on TCF size and shall vary from site to site. Audible and
visual alarms shall conform to the reauirements of MIL-STD-1472.

ai4d LegRle

5.3.6.1.1 Alarm Display. All TCF alarm outputs shall be accessible at a distribution
frame. According to equipment types, alarms shall be.designed as "go/no-go" or analog
types (for adaptation to more sophisticated monitoring). The alarms shall include, but not
be limited to, the foliowing:

a, Radio
1. Receive signal levels
2. Transmit power levels
3. RSL Fade
4, Failure
(a) Transmitter
W) | » IR
\U/ neceliver
g /R Anaratine
v §3/ A \IPLIGLIIIE
6 TWT failur

b. Multiplexer
1. Primary/Standby operating

54
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(a)  Primary
-\ CQén=Ak
\D)  Olanaoy
3. Faults
c. Site
1. A/C Failure
2. High temperature alarm
3. Low temperature alarm
4, Fire alarm

(a) Door open
{b) Window open

iy QRIS OITY

Generator #1/2 operating

ial/Primary operating

ilesenn
ture
2

C
o
3
, 3
2 3
o
a

.

-
.
c o a

Rectifier sharing load

Fuel pump operating

Open fuse alarms

High or low station (AC/DC) power

W 0 ~1 0 U da LRI
.
)

Py Ernnruontian Navinac
To Ly yprivil JTvivoco
1. Loss of synchronization/frame

The alarm system shall provide for incremental expansion. The system shall be so
designed that activations. deactivations, and change of transmission systems, TCF
subsystems, and circuits can be accommodated without affecting the operation of the
basic systems. The systen shall consist of a local equipment and functions alarm
subsystem and a remote station equipment and functions alarm subsystem.

5.3.6.1.2 Equipment features. The following features are required of all alarm and
display equipment:

a. Audible and visual alarms.
b. Audible alarm capable of being disabled.

c. Self-test capability.
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e. Manual reset.

f. Capable of sensing opening or closing of switch contacts as status and alarm
indicators.

g. Parailel presentation in maintenance and operating areas remote from the
central display.
5.3.6.2 Remote alarm and display svstem The remote alarms and display system

-------- L"‘.X _J_--...-- 1 13c 1at itio 11t

consists of remote sensing and control equipment, telemetry channels, and alarm and
display units. The requirements of each of these systems components are described in the
following paragraphs.

equxpment. The remote sensing and control

b. Sampling on a predetermined or polled basis.

c. Digitizing output.

d. Accepting commands to perform control actions.
e. Automatically g ating formatted alarm and status reports.
f. Providing local alarm and status display as described in 5.3.6.1.

g. Accepting changes to stored parameter thresholds.

5.3.6.2.2 Alarm and display unit. The alarm and display unit which supports the remote
status and display system shall consist of an input/output terminal with hard copy
print-out capability. Other requirements of the alarm and display unit are listed be low:

a. Contain an audible alarm.

b. Contain keyboard with function capability.

r~ - Y _ _r fe A A A3
C. Lapaoie Ol unatienge perauon.
d Provide a summary of total system status
. 1wvVyYylUuUL Ou'lllllulJ i AR AN Y JJG\\/I!I WLTA b BT

e. Provide alarm/status information from any given site within the system.

f. Capable of displaying the value of assigned alarm thresholds at each remote

g. Capabie of automatic receipt of alarm and status reports.

V4
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i The ability to change alarm thresholds.
je Capable of displaying alarm and status reports in plain text.
5.3.7 Reporting position. All TCFs shall contain a reporting position within its

operational area. As a minimum, the below listed requirements shall govern the
establishment of the reporting area: ~

a. The reporting position shall be located in a manner that affords maximum
visibility of all working areas when possible.

b. The reporting position shall be provided telephone (both standard and
immediate precedence AUTOVON or tactical equivalent) and input/output devices to
conform with established system reporting requirements.

c. The reporting positicn shall have access to the TCF intercom system and all
orderwire circuits.

5.3.8 Monitoring. TCFs shall be provided equipment that will enable TCF personnel to
monitor analog and digital circuits. As a minimum, two types of monitors - an audio
amplifier with speaker and a teleprinter shall be provided. The first shall be rack
mounted and have input terminated on the miscellaneous jackfield of the bay in which it is
mounted. Further requirements of the monitoring units are described in the following
paragraphs.

5.3.8.1 Audio amplifier and speaker monitor.

a. Balanced input impedance: 10k ohms minimum
b. Amplifier output power: 2-5 watts
c. Features:
(1)  Variable volume control
(2) Amplifier and speaker unit on single panel
(3) Self-contained loud speaker

5.3.8.2 Teleprinter monitor (for TCFs providing teleprinter service).

a. Configured for low-level operation.
b. Capable of multiple page printing.

c. Input terminated on a miscellaneous jackfield located in a digital circuit
access.

d. Variable speed control: 45.45, 50, 74.2, and rates based on 75 x 2"

5.3.9 Testing. The TCF shall be provided the necessary test equipment to conduct
operational and quality control (QC) testing of analog and digital circuits for which it is

. v L r . . - Ty Nt i - 1
peapoisioic, ot the parpose of o Stundaidy, peations! fosting dnsaeihes thaen antinne

P L. n RAIY & L. Ce im AL 4 1TQQ FR11T QO Iy TWwy AL AN ~ taanannyne

2l
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tranhlachantine and OC tacting de
L34 IO NI ue

acenniatad w
C G IIB, and q\ \LJlllls

those actions associated
acceptance and scheduled quality control testing. The identification, physical and
electrical placement, and configuration of test equipment required to perform digital and

analog operational and QC testing are listed below.

Qoo
| O w
c
(o4

-ﬂ
— -
O

the bay i S cated. The quantity of in-servi
test eqmpment reqmred for any gv n TCF is dep ndent on the
circuits for which it is responsible. At patch bays where VT signals are present, the
ability to measure signal levels and channel noise shall be provided. In addition, standard
test and signaling tones shall also be provided. At patch bays where digital signals are
present, the ability to measure DC voltages and current, signal distortion and speed,
observe signal waveform, bit error rate (BER), measure block error rate and timing jitter,
shall be nr-n\ndnd

Siikil UT UV iIT de

—
f=a

o
jog
D

5.3.9.2 QC testing. QC testing shall be conducted on a manual or automated basis at a
QC test center lQCTC ) located within the TCF. The QCTC shall be constructed from
equipment racks, jackfields, and test equipment required to perform analog and digital QC

circuit testing as outlined in DCAC 310-70-1 DCAC 300-175-9, or system publications

that contain system circuit performance standards. Each equipment bay shall be provided
jackfields or automated switching in sufficient quant:t'es as required to terminate
interbay trunking circuits from all analog and digital circuit patching or automated access

facilities within the TCF. The QCTC shall be provnded access to all orderwires and
intercom stations either through provision of an orderwire panel or interbay trunking
capability.

5.3.9.3 Cable test bay. Selected TCFs may be provided cable test bays. The cable test
haveoehall ha aanahla Af crnAamnliching tha fANMNAwrine maoanciiraman tcoe.
uuy 201all uc \.HPGUIC Ul avluv Hljll)lllll’ LI lUllUWlllé illCﬂbulC'llCll\.).

a. Cable resistance

b. Leakage resistance

c. Loop resistance test

d. DC voltage

e. DC current

f. AC voltage

g. Cable capacitance
Annnoce A than nn}\'ln tact houv ehall ha nravidad thrancoh tho nen Af intarhav triinke tA tha
OAUCUTOoOD VU LT aAuvIT LTOl va SHall UT pPruviIuTu Uit Uusll LIIT uod Vi1 mnwci va AL UMD WU VET

user access bays.

5.3.10 Miscellaneous jack panels. All TCFs shall be provided miscellaneous jack panels
for terminating test tones, signaling tones, resistive terminations, monitoring and test
equipment, circuit bridging arrangement, and arrangements for providing parallel
connections. Miscellaneous jack panels are required for all patching facility bays.

58
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Miscellaneous jack panels are divided into analog and digital types and shall possess the
minimum features described below. The jack positions on the panel shall be clearly
marked to identi{y their functions.

5.3.10.1 Analog miscellaneous jack panel. Each analog miscellaneous jack panel shall
provide the capabilities which are described in the subsequent paragraphs.

5.3.10.1.1 600 ohm termination jacks. These resistors are provided for the temporary
termination of multiplex channel ends, circuit strings or for test purposes.

5.3.10.1.2 1004 Hz test tone jack. In TDM transmission systems, the 1004 Hz test tone
jack positions will be provided in both long haul and tactical facilities at levels of 0, -10,
and -15 dBm at 600 ohms. These tones are provided for test and alignment purposes.

5.3.10.1.3 20 Hz ringing tone jack. One or more jack positions for the termination of
the station 20 Hz ringing generator will be provided. This tone is provided for test and

e m AYY o

aiign'nent purposes. The 20 Hz ringing tone shall appear only on miscellaneous jack panels

mounted in user access areas

Vk

5.3.10.1.4 Monitoring and test equipment jacks. There shall be jack positions to
terminate mputs‘outputs of the monitoring and test equipment listed below:

a. Monitor speaker

5.3.10.1.5 Six-way/4-wire bridge jacks. The input/output connections of 6-way/4-wire
conference brldbe arrangements shall be terminated on the miscellaneous jack panels
mounted in the transmission access. The 6-way’4-wire jacks are provided for use in the
establishment of on-call conference circuits.

5.3.10.1.6 Parallel circuit jacks. Jack positions to enable the parallel connection of two
groups of four jacks shall be provided. The parallel circuit jacks are provided for test

purposes.

5.3.10.2 Digital miscellaneous jack panel. Each digital miscellaneous jack panel shall
provide the features described in the following paragraphs.

5.3.10.2.1 Monitoring and test equipment jac ks. There shall be jack positions to
terminate inputs/ocutputs of the below listed monitoring and test equipment:

a. Voltmeter
b. Ammeter
c. Data test set
(1) Pattern generator/error detector

(2)  Distortion analyzer

59
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d. Oscilloscope

5.3.10.2.2 Regenerative repeater jacks. The input and output of at least one regener-
ative repeater shall appear on the miscellaneous jack panel associated with the digital
transmission access at TCFs providing teleprinter service.

5.3.11 Interbay trunks. All TCFs shall be provided a means of trunking signals from one
bay or area to another. This requirement shall be satisfied by the use of jack panels
configured to provide dedicated trunks between selected bays within the TCF. As a
design objective, the jacks shall be equipped with a light on each associated position which
shall be lit when the jack is in use. Interbay trunks shall be provided between transmission
access bays, between user access bays, and from the QCTC bays to the transmission and
user access bays.

5.3.11.1 Guidelines. Interbay trunking schemes shall be designed around individual TCF
requirements. It is a desired goal to provide an approximately equal amount of trunks
between the bays. For determining the required quantities of interbay trunks, the
following shall be considered:

a. The reroute, restoral, and patching requirements expected at the station.

. b. Interbay trunks shall be so configured that no patch will require & patch cord
exceeding 6 feet in length.

c. No more than 15 percent of the circuits may be expected to be in patch
condition at any given instant.

d. Trunking to the QCTC shall be predicated upon the number of controllers
available to perform tests and the total number of circuits which can be tested
simultaneously.

e. As a minimum, the number of full duplex interbay trunks shall be 8 percent of
the number of circuit appearances in each patch bay. At least 10 percent of these
interbay trunks should be allocated to trunking to the QATC and cable test bays.

5.4 System interoperability. TCFs shall serve as the primary interconnection points in
support of system interoperability.

NOTE: The capability for interoperation among different systems is required to provide
alternate communications paths and to extend system transmission facilities. This
standard is not intended to set policy in the area of system interoperability. It serves to
provide the technical guidelines for the manner in which fixed and tactical TCFs are
provisioned in the event that specific interconnect/interoperability methods cited herein
are adopted. The following paragraphs contain technical guidelines in the form of
electrical and physical requirements for TCFs covered by this standard. Operational and
administrative requirements such as switch routing doctrine, numbering plans, system
management and control, and network architecture are not specified.

5.4.1 Communications system interoperation. TCFs serving as system interconnect
points shall be capable of providing the proper physical and electrical conditioning to
ensure proper interface among the various system to be serviced. This shall be
accomplished in such a manner that the circuit parameters resulting from interconnection
will conform to the established standards of the systems over which they travel. TCFs

()
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covered by this standard shall be capable of supporting interoperation with the following

a. DCS

b. DOD Tactical Systems

c. NATO Integrated Communications System (NICS)

d. U.S. and foreign commercial systems

e. Allied Tactical Systems

f. Base communications.
5.4.2 Interfacing methods. Interfacing methods shall include, but not be limited to, the
analog 4 kHz voice bandwidth channel, analog multiplex groups and supergroups, and
digital multiplex mission bit streams.

NOTE: Under each method of interfacing, there may be some action required on the part
of the planner/designer to provide interfacing equipment/devices to accommodate the
differences of circuits and equipment operated in a system foreign to their own.

5.4.2.1 Analog 4 kHz voice bandwidth channel interface. Equipment common to the
TCF, such as amplifiers, pads, transformers, repeat coils and amplitude and delay
equalizers shall be used to provide the required matching of 4 kHz voice channel
parameters from one system to another List,d in paragrap 4 4,3.2 of MIL-STD-188-100
are the 4 kHz voice channel parameters required of long haul and tactical TCFs.

5.4,2.2 Analog multiplex group and supergroup interface. To accommodate the
interfacing of analog multiplex groups and supergroups not standard to the system to
which it is interconnected, the station shall be provided conditioning equipment strings as

outlined in paragraph 5.2.1.3.3. In instances in which long haul and tactical systems are
interfaced at the analog multiplex group or supergroup level, the conditioning equipment
strings shall be loca ted within the long haul station. The known analog multlplex group
and supergroup operating parameters of systems required to interoperate are listed in
MIL-STD-188-311 and MIL-STD-188-100, paragraph 4.4.3.3.

5.4.2.3 Digital multxplex mterlace.‘ Limited metnods have been developed t
accomplish the interfacing of systems employing digital multiplex e of di in

&5 -
TULLIpte \.]Ulplllclll (02 RS

modulation schemes, codes, levels, bit rates, and signaling methods. Certain automate
eross-connect pmnnmpnf (nnr‘nornnh 5.2.1.4. 4) and digital channel efficiency eoumment

(paragraph 5.2.1.4.5) may operate at and interface “with a limited number of bit rates.
When such equipment is used in a station, it shall be configured as specified in paragraph
5.2.2.3.8.

"U

NOTE: As mterracmg methods and equipment are develo

ed
treatment of system interface at the Glgltal multipiex ievel will be pro 1d‘d. Listed in
Figure 18 are the bit rates and quantity of traffic channels presently in use by various
military systems and by large commercial carriers. Figures 19 and 20 show interfaces
s

commonly available for user data transmission in long haul TCFs.
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5.4.3 Supervisory signaling. TCFs required to interconnect with other TCFs or other
interconnection points of different systems shall be capable of interfacing with in-band,
common channel, or E&M supervisory signaling methods.

OWIng manner

a. TCFs shall not translate the in-band supervisory signaling tones of circuits

interconnected on a VF basis to standard sngnalmg tones of thexr system when such
circuits do not terminate at TCFs within their system.

shall translate nonstandard in-band signaling tones of circuits inter-
't basis to standard signaling tones employed in their system when such
t TCFs within their system. Translation of the in-band signaling tones
he point of system interconnect.

c. In-band signaling parameters SF tone conditions

SIGNAL TONE OPERATION LEAD CONDITION

ON-Hook ON Sendlng M Ground
Receiving E Open

Off-Hook OFF Sending M Battery (-48V)
Receiving E Ground

SF Tone Level

Idle -20 dBMO + 1.5 dB
Pulsing -8 dBMO + 1.5 dB

5.4.3.2 E&M Signaling. The interface parameters for interconnected circuits employing
E&M signaling are listed below.

E Lead M Lead
On-Hook Open Ground
Off-Hook Ground Battery
(48 VAlte + § VAalte)
\ XU VVILWLOD Y v YULLWO)

5.4.4 Cable entry panel. Fixed TCFs required to interconnect with tactical TCFs
located within their immediate vicinity shall be provided an outside cable entry panel on
which to terminate paired cables used for interconnect. The cable entry panel shall be
located in an area that will allow transportable vehicles, housing tactical TCFs, to park
along side the fixed TCF building and have ready access to the entry panel.

5.5 Station power. The TCF shall be provided an efficiently designed power generating
source, auxiliary power source, and power distribution system to accommeodate its

rds and conditions under which

50 ¢ I stribu
techmca] and non-technical requirements. The standards ar
station power shall be provided are contained in the following paragraphs.

5.5.1 Safety. All TCF electrical power subsystem installations shall adhere to all
applicable regulatnons of the National Electrical Code, NFPA 70-1987, and applicable

g.buulnuua Ltipused vy Lhe host aation.

65


http://www.abbottaerospace.com/technical-library

MIL-STD=188~154

5.5 Requirements.

5.5.2.2 DC supplies and no-break power. The TCF shall be provided with sufficient DC
power supplies both in quantity and capacity to satisfy all DC power requirements for the
equipment installed and to allow for future requirements. Supplies shall be provided in all
voltages necessary to support facnllty equlpment and, whenever required, to support

separate RED and BLACK systems. The equipment comprising the critical technical load
within the TCF shall be supplied with no-break power. Such no-break power shall be
supplied from a battery float system contained within the facility. The cap a.cit.ies of this

system shall be sufficient to maintain the critical technical load in operatlon for at least
60 minutes for attended locations and 8 hours for unattended locations. Certain
equipment items with critical power requirements in excess of these times may be
equipped with their own internal uninterruptible power supplies. Tactical TCFs shall not
be I_'é(T]Uif'é(] to meet this standard but snau, as a desirable Ieature, have as much Dattery
backup as weight and space constraints permit.

[N
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APPENDIX A

Under Secretary of Defense Memorandum

.

.

Under Secretary of Defense (Research and Engineering) memorandum.

10.1
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S THE UNDER SECRETARY OF DEFENSE
Y < , WASHINGTON, D.C. 20301

AESEARCH AND 16 AUG 1983

ENGINGERING

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (INSTALLATIONS, LOGISTICS &
FINANCIAL MANAGEMENT)

ASSISTANT SECRETARY OF THE NAVY (SHIPBOUTLDING & LOGISTICS)
ASSISTANT SECRETARY OF THE AIR FORCE (RESEARCH DEVELOPMENT

& LOGISTICS)

E WS

COMMANDANT OF THE MARINE CORPS
DIRECTOR, DEFENSE COMMUNICATIONS AGENCY
DIRECTOR, NATIONAL SECURITY AGENCY

SUBJECT: Mandatory Use of Military Telecommunications Standards in ths
MYT! SN _ 188 Coamdaan
Fldeds ™I LU= 1OV SULI LB

On May 10, 1977, Dr. GCerald Dinneen, then Assistant Secretary of Derensc(ch).
{ssued the following policy statsment regarding the mandatory nature of the
MIL-STD-188 seriess telecommunications standards:

vy
-

“

'approved for use' rather

no d a:

ar cite
artzent of Defensa.

l are now ¢
epa

This deference to the judgment of the designing and procuring agenciss is
clearly appropriate to standards dealing with process, componsnt ruggedness

and reliability, paint finishes, and the like. It is clearly not appropriate
to standards such as those in the MIL-STD-188 series which address tslecommuni-
cation design parametsrs. These influence the functional integrity of telecom-

sunication systems and their ability to efficiently interoperate with other
functionally similar Govermment and commercial systems. Therefore, relevant
military standards in the 188 series will continue to be mandatory for use
within the Department of Defense.

To minimize the probability of aisa pplicntion‘of these standards, {t is
incumbent upon the developers of the MIL-STD-188 seriss to insure that sach
standard is not only essential but of uniformly high quality, clear and concise

as to application, and wherever possible compatibla with existing or proposed
national, intarnational and Federal telecommunication standards. It is also
i{ncumbent upon the users of these standards to cite in their procurement specifi-
cations only those standards which are clearly necessary to the proper functioning
of the device or systems over its projected lifetime.”

This statement has been reviewed dy this office and continues to be the
nt of Defense g

o S SNy 4

//' / . 2 é;/4~—'

_—, 7 C
7 e

e Af tha Nanartma
v’ a il W _“.l-‘ L b X X3
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APPENDIX B

General Description of Technical Control Facility Functions and Equipment
10. General. This appendix provides additional general information on the organization
and functions of technical control facilities. Brief descriptions of common technical
control equipment items are also included. The information contained in this appendix is
not mandatory.

10.1 Facility capabilities. Technical control and patch and test facilities are configured
and engineered to enable technical controllers to utilize the full capabilities of the
equipment and personnel resources, through the efficient performance of the daily
functions of coordination, technical direction, technical supervision, fault isolation,
restoral and status reporting. Effective accomplishment of these functions requires a
well designed critical control and orderwire communications network between the

transmission facilities and the technical control facilities, between technical contro

=3

ical LUIHIUI

Y P | PN - -2 - Py -~ mmtmmtanal e b N .« a - . .
facilities, and between the technical control facility and subordinate patch and test
facilities. These [facilities, taking into consideration the missions of the military

- L
departments, are designed to achieve the optimum standardization of equipment in terms
of layout, procurement specifications, operating procedures, training, manning guidelines,
and technical control functions. These facilities are designed to enable the technical
controller to effectively satisfy the following responsibilities:

b. Take immediate action on any deterioration or failure of communications
systems or equipment causing degradation of, or loss of, service to the users.

c. Expeditiously restore service to users, both DCS and non-DCS, by proper
means in accordance with established restoration priorities.

IR R RS- Y BARAN

they are intended to control--

T

t e cat system
he gamzatlonal and phvs:eal pomt of view. Organizationally, they consist
of the personnel throughout the system assigned the responsibilities of performing the
technical control functions. The organizational structure contmne the elements of

Technical control systems are
S

supervision and line responsibility, and its configuration is determined by the network plan
of the telecommunications system. The physical structure e‘n ists of technical control
facilities and patch and test facilities in a hierarchical arrangement that permits the

organizational structure to function properly. In principle, the technical control system
occupies an intermediate position between system management and system users. This is

(SR ORY | LA wAN ] ¥ I 9 =

reﬂected organizationally in that svstem management estabhshes technical control policy
and exercises direction over the technical control organization. The technical control
facility carries out the policy established by system management, responds to manage-
ment directives, and furnishes management with the information it requlree to pertorm
the management ob]eetwes The system users demand {in the techn

ig cnr\nr\n

ica
Y - PO PRTPY tn nmaariA
LOUOVIU TS ST vy

i
and the technical control em‘ihif"s the telecommunications system to provi
The technical control also provides information and instructions to users concerning the
o ) 1 ntinns sysiem and rth!nn and pmnronnr‘\l opers tional matters.

(RO IH}

o
<

10.3 System control. The functions performed by technical control facilities are in
support of the higher level goals of system control. Svstem control is the funotion which
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ensures user to er service is maintained under changing traffic conditions, user
require:ments, nﬂturﬁ or maninade stresses, disturbances, and equipment disruptions on a
maan tamiym Ihaoio Cuctam nAantrnl annamnacane tho fallawineg intorrplated fineotinng Aas
nueAal WL WD ID. CYOILTIH VUL UL THIL U PIAGSSTs L AULIUIY EIIy e U0 VA AR el Raviag 22
specified in DCAC 310-70-1.

a. Facility surveillance, which provides real tiine equipment, transmission

network and terminal data concerning the status of the system, network, and facilities,
and their near term performance over a period of time. It also includes associated near
term data reduction and analysis to support near term network and technical control. It

pr0v10es data to supporl mid and 1ong range sysrem managemem. engmeermg operauun

. [ -

arnu lllHHI(EHH”C(’.

b. Traffic surveillance, which provides real time data concerning systems and
network loading, data processing gueue status, message back log, and buffer fill rate data
and other measures to describe system, network and or facility congestion and traffic
load. It also includes associated near term data reduction and analysis to support traffic
control. It provides data to support mid and long-range system management engineering,

operation, and maintenance.

~ Natwarl AAantrnAl whinh inaAliidne raal ¢imo anA naar tarm nAantral Af cwitnhaA

e INTALUVYWUI RN VUL Ul VYILHLIL N THIVIVUAUJCO 1 Cas L1l Allty nicat AT LI LwVIIL Ve W DIVIL IS
networks and associated transmission circuitry; reconstitution, restoral, and extension
supervision; and satellite system and payvload control, and resource allocation.

d. Traffic control, which includes real time and near term control of traffic flow
and routing, such as code cancellation, code blocking, alternate route cancellation, line
load control, and user prioritization.

~ Manhninal AnntnAl whinh inalivAdac man) tirma $tranamiccinn cuatam Ans SNeeurnafian

<. tTLiniivatl CUNILI VL, Wit 1HHIVIUUTD 1 Tal LincT L alioiioolivii DyoilTitl vul Juiacivi
control auality assurance. analityv contral alternate routinoe. natohineg. testine, directino.
control, quality assurance, quality control, alternate routing, patching, testing, directin g,
coordinating, restoring, and reporting function necessary for effective maintenance of
transmission paths and facilities.

10.4 Relationships to other systems and facilities. The TCF serves as the focal point
for connection to all types of users and different systems. For example, the TCF provides
the mtermce Detween long naul and tactical communications systems. An exampxe of this

[P Y B |‘ fad oama P N T T T 1aed -

Hg UlblH”Leb lU LUIHHIUIII\.H L!‘: usSi

]
TCFg servina at nod
S Ser at ned
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1 ti pically provide major configur a 1

bams. anure 21 illust ates theqe r.ratewa y an d odal functlon as the lzht be Derformed
in a large network. Within these large networks, many large subsystems (such as
telephone switches, message switches, satellite terminals, etc.) are provided their own
patching and testing capabilities. These capabilities are provided in a patch and test

facility (PTF). Generally, a PTF is associated with a subsystem to a specific transmission
memum and contains aii of the equnpment nceoea to momtor and tesr that suosvsrem xor

” .
o

the term technical control fa lht is generallv reserved for the eounoment assemble
higher organizational level. The assemblv of the equipment is arranged along certmn
formalized patterns for the purpose of standardization and interoperability throughout the
telecommmunications system and with other telecommunications systems adhering to the
same standards.
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10.5 TCF physical configuration. While no standards exist for facility physical
conflguratlons TCFs are planned to optimize the location and interaction between access

facilities, orderwires, iest centers, alarm sy'items, and the reporting and coordinating
position. A sampie fioor pian is illusirated in Figure 22.

10.6 CF

AvVeyu H

D ¢ 1ce and 1nterooerate wuth thc svstems and users
they suDDort Brief descriptions of common equipment used for these purposes in TCF
are contained in the following paragraphs.

o
variety ol equipment necessary to interf

10.6.1 Functional description of VF terminating equipment. Functional descriptions of
VF terminating equipment are given below.

MIL-HDBK-414

10.6.1.1 E&M signaling extension circuits (DX-1 and DX-2). These signaling extension
units are designed to interconnect two signaling and supervision circuits when the metallic
resistance between users exceeds operational limits. The units are also used to
interconnect an EXM signaling circuit to a distant trunk circuit which uses dual frequency

signaling. E&M sngnaung extension uniis are usually required where the connecting

Connilitse faabhlal caacicbaman AvAanna Abheae [EN_ Al Ya~an) T turmne Af MY 1inite ara
iacility \Cauvicy lcalbldll\,t chkccua (.d OiiMmisS tou—-0onm 10U/ 1WGO LYPTD Ul A Uliies asc
need DY -1 unitec are dacioonad tn gonent ctandard EA M cm-nn!c while NDYXY-2 nnitg are
useg D X-1 unils are gesigned (¢ aceepl siandarc ni while UA-2Z2 untis are
designed to provide a source of E&M signals.

10.6.1.2 Pulse-link repeater. The pulse-link repeater connects two signaling ecircuits
using E&M leads by converting an incoming E-lead potential to an outgoing M-lead
potential in both directions of transmission. The pulse-link repeater does not connect to,
or affect, the taiking path; it is connected in the signaling path only.

10 A1 inla framiannu cionalineg 1init (QEQTT) QFQIle ara Aacianad tA noce cionale avor
AVeVeldesv UIIIEIL 11 < UCII\—J Dlsllulllls MIMIL WL O e Wi DV Al o u\.olbll\-u .\ Hu-’o ulslluhg VY wa
the VF path of access lines without impairing their use for speech. They deliver and
accept DC signals in the form of E&M control leads. The two-state DC signals on the

M-lead are converted to on-and-off 2600 Hz VF signals on the transmitting voice path.
The on-and-off 2600 Hz VF signals received at the distant terminal are converted to
two-state DC signals on the E-lead.
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2800 Hz. The unit incorporates a method to verify an off-hook condition and to provide
end-to-end alarm indications when abnormal signaling conditions are encountered or when
the associated circuits are taken out of service for maintenance purposes. The DFSUs
additionally provide immunity to certain signaling anomalies which affect the convent-
ional SFSUs. '

1NA 18 FAM tn 20 H7 nAanvartar Thoa FLA ¢tA 90 e cicrnal nAanuvartar canAdce cicrnale Auvne
1VeCeiel &V O LU diZ CONVETIET, 1€ L (O du miZ §Signa: COnVerier SCNGSs S5ighais OVer
the M lead to 260072800 112 unng!”\_g equipmgnt when a 20 Hz signal i1s received from a

ringdown circuit. The unit also receives signals over an . lead from signaling equipment

and transmits 20 i1z signals to the rmgdown user circuit. This equipment can be arranged
(o operate with signaing fregaoneios vl bhen 20 e wittic i Cgun .
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10.6.1.6 E&M loop converter (E&M to DC). The dial loop to E&V converter provides
complete access between a central office and a dial user instrument over a carrier
channel. There are two versions of this unit. One is called the central office dial loop to
E&M converter; this unit receives 20 Hz from the central office and converts the 20 Hz

signal to an M lead seizure for input to an SFSU or DFSU in the outgoing direction, and
presents a closed 1nnp to the central office when the E-lead from the SFSU or DFSU
indicates an incoming call. The other unit is called a subscriber dial loop E&M converter.
This unit recognizes a closed loop when the user goes off-hook and indicates seizure to
the M lead and converts dial pulses to M lead pulsing of the SFSU and DFSU. When a call
is coming in to the subscriber, the E-lead causes a 20 Hz ringing signal to be sent to the

end instrument.

10.6.1.7 Amplitude equalizer. An amplitude equalizer is a corrective network which is
designed to make the amplitude characteristics of a circuit or system substantially equal

ovear a decired froanen
AV LWL RO LT N N b\.‘ <

Vel a

10.6.1.8 Delay equalizer. A delay equalizer is a corrective network which is designed to
make the phase delay of a circuit or system substantially linear over a desired frequency
range.

10.6.1.9 Two-wire/4-wire terminating set. To interconnect a 4-wire transmission path
to a 2-wire transmission path, a 2-wire/4-wire terminating set is used. On the 4-wire
side, the impedance of each pair is 600 ohms, By strap options, the two-wire side can be

rarioty nf nommnn 1:) impedances
riely or common cav npedances.

maoado tn matnh o
miaus Lwv iialtvil a va

10.6.1.10 Repeat coil. A repeat coil is a transformer used for voice frequency enerzy
transfer from one circuit to another. The coil is used to match circuit impedances for
maximum transfer of energy or to connect unbalanced equipment to a balanced line. The
coil can be used to provide DC isolation of telephone lines from the office facilities.
Loop signaling or supervisory leads can be derived from the midpoints of the coil on the
line side.

10.6.1.11 Pad. A pad intended for use in VF balanced circuits provides adjustable
attenuation nnd a constant input and output impedance of 600 ohms.
10.6.1.12 VF amplifier. Amplifiers intended for use in VF-balanced circuits provide a
600 ohm constant input and output impedance with contmuous adjustable gain from 0 to
35 dB.

10.6.1.13 Echo suppressor. An echo suppressor is a device that detects signals (such as
speech) transmitted in either direction on a 4-wire circuit, and introduces loss to suppress
echoes resulting from hybrid network feedback. A controlled suppressor is switched in or

Nt hy a cont trnl n|rnn|f fr\ nnnh]a or fhcnhla ite nnrmn] fnnn?:nn A f sSuUDpressor ic
VUL v AV AT AT Y2 ) cliiauvi. oGauils LY Viiotiraas 1\ AR ) l’\\-\l Py S AV 4 "

enabled at all times, hence it does not require a control circuit arrangement. All echo
suppressors have a unidirectional send, a unidirectional receive, and a bidirectional state.

10.6.1.14 Echo canceler. The echo canceler differs from an echo suppressor in that it
digitally computes an echo estimate which is then subtracted from the return-path signal
rather than attenuating the signal. The canceler located on the near-end of the circuit

works for the far-end subscriber,

1A N Y Yl | o WP, [ LY /Iyrmy A\ Lo 3 [ S 3 a R G SL S I Iy
1U.0.1.10 1’asSive peaxk nmiter \t'r'uj. his device is used to automatically prevent
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10.6.1.16 Six-way/4-wire bridge. This device provides a conferencing capability for 6
each 4-wire telephone circuits. The bridge is installed on the equipment side of the
transmission access.
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lower cost, smaller space requirements, and, in so me cases, less power consumption.

Dioital conditioninc equipment Digital conditioning equipment is used to
users to the DCS. This equipment is usuaiiy connected

o= ~i4 1 1 Ao
und digital transmission access . Functional descriptions
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NOTE: MIL-HDBK-414 provides additional information on application and performance
characteristics of digital conditioning equipment.

10.6.2.1 Level converters. Level converters are devices used to change signal levels
from one electrical interiace standard to another.

Q.
-

(o]

10.6.2.3 Isolators. A device inserted into a circuit or transmission line to prevent or
reduce unwanted interaction between circuits on each side of the insertion point.

10.6.2.4 Cable line drivers. Line drivers are used to extend the distance over which
data may be transmitted on metaiiic transmission lines.

10.6.2.5 Regenerative repeaters. These devices are used to retime and reshape digital
sig.na!s for tra 1S 'ssion; These units are usually designed for a specific range of data

the maximum accept b le distortion limit.

10.6.2.6 Digital hubbin&repeater. This device shall enable a predetermined group of
users to operate such that if any one user transmits a message, it shall be received by all
others in the group. This device shall allow any user to transmit as long as only one
station is transmitting at any particular moment. The hubbing repeaters may be used as
the interface device between a send only device and several receiving terminals.
T
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subject of international sta ardnzatlon agreements STANAG 4206 through 4214. When
amendment, revision, or cancellatlon of this standard is proposed which will modify the
international agreement concerned, the preparing activity will take appropriate action
through international standardization channels including departmental standardization
offices to change the agreement or make other appropriate accommodations.

tandardization agreements, Certain provisions of this standard are the
tan
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
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too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
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