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FOREWORD

1. This milita standard isapproved andmandatory foruse by all Departments
7and Agencies o the Depatiment of Defense in accordance with Department of

Defense Directive Number 4640.11, December21, 1987 (appendix A).

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to:

Joint Tactical Command, Control, and Communications Agency
AITN : C3A-ADW-S
11440 Isaac Newton Square North
Reston, Virginia 22090-5006

by using the self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.

Originall , Militay Standard 188 (MIL-STD-188) covered technical standards
J?or tactical an long haul communications, but later evolved through revisions (M IL-

STD-1 88A, Ml L-STD-l 88B) into a document applicable to tactical communications
only 0v5k-sTD-l 88c).

The Defense Communications Agency (DCA) published DCA circulars (DCAC)
@

4.
promulgating standards and en ineerin

?2
criteria applicable to the long haul

Defense Communications System DCS) an to the technical support of the National
Military Command System (NMCS).

5. As a result of a Joint Chiefs of Staff (JCS) action, standards for all military
communications are now being published in a MlL-STD-l 88 series of documents.
The MIL-sTD-188 series is subdivided into a MI L-STD-188-1OO series covering
common standards for tactical and long haul communications, a MIL-STD-188-200
series covering =andards 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 for tactical and long haul communications
published in theMIL-STD-188-100 series.

ii
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1. SCOPS

J--l E3m2QEs. The purpose of thie docume nt is to establish
teCh!aiCSl stand.arda and design objectives (DOs) that ara
necessary to ensure interoparabllity and to promote
commonality for communications equipment and subsystems
Using data adapter control mode (DACH) procadureai. Another
purpose of this docmzent is to establish acceptable werall
system performance in arder to satisfy diverme u+
requirements without the restrictions ceueed by interface
incompatibility problems. Sessage formats specified for use
by the DACS! are defined in Allied Communications Procedures
(ACP)-127, Communications Instructions Tape Relay
Procedures; Defense Oparatlng Instruction (DOI)-1103, Defense
Special Security Communications System (DSSCS) Operating
Instructions (U) System/Data procedures: anclJoint Army Navy
Alliad Procedural (JANAP)-128, Automatic Digital Network
(AUTODIN) Operating Procedures.

1.2 -. This dooumant specifies the minimum
requirements necessary to develop a Data Adapter ‘Control
Flo~e (DACM) protocol procedure. It is not the intent of
this document to specify any particular hardware or software
dasign or implementation.

1.3 ~. This document is applicable to the design
and development of new equipment, assemblages, aqd systems
using DACM. This.documant is applicable also to the
engineering and operation of existing DACN systerna. It is
not intended that existing DACN systems be immed+ataly
converted to comply with the standards contained in this
document. New DACN systems and those Undergoingmajor
modification or rehabilitation shall comply with the
standards containti in this document subject to.:applicable
requirements of current procurement regulations. DACM can
be used ,wer,cojmson long haul and:tactical communications
circuits. In this case, both this document and Military
Standard :(MIL-STD]-188-100,shall apply.
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1.4 Objectives. The objectives of this document are to provide system performance
requirements that ensure interoperation of equipment and systems consistent with
military requirements; to achieve the necessary degree of performance and
interoperation in the most economical way; and to prevent proliferation of
equipment serving the same ora similar function. The variety of equipment shall be
the minimum necessary to effectively support the missions of the tactical forces in
accordance with Department of Defense Directive (DODD) 4630.5, Compatibility
and Commonality of Equipment for Tactical Command, Control, and

iCommunications. T ese objectiveswill be accomplished by continuing efforts in the
following areas:

a. Standardizing user-to-user performance characterifi=. ““”

b. Standardizing the type of :signals at. various interface points in the
applicable system. -

c. Specifying maximum permissible degradation of a signal in the process
of transmission and allocating the permissible degradation among
various parts of a system.

d. Defining performance parameters without specifying the technology
that should be used to obtain the required performance,

1.5 Svstem standards and 00s. The parameters and othe-r requirements specified in
o

this document are mandatory system standards (see Appendix A) if the word
“shall” is used in connection with the parameter value .or requirement under
consideration. Nonmandatory system parameters and 00s are indicated as optional
by the word “should” in connection with the parameter value or requirement
under consideration. For adefinition of the terms “system standards- and ‘design
objective,” see federal standard (FED-5TD)- 1037, Glossary of Telecommunications
Terms. Irrfo@ation paragraphs, shown as notes, have been included to better
define certain methods currently in use with the DACM. .

1.6 Tailorinq. As a minimum, only those features or functions specified herein,
necessary to ensure interoperability among systems, shall be implemented in an
equipment item. While every effort has beerr made to include all the features
necessary for protocol implementation, certain aspects are dependent upon system
application and must be tailored by the specification writer. These aspects include
alarm functions, Mode VI block g roup size, data rates, codes, message formats, etc.

2
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2. APPLICABLE DOCUMENTS

2.1 Government documents

2.I. 1 Standards. The following standards form a part of this document to the
extent specified herein, Unless otherwise specified, the issuesof th~e documents
are those listed in the issue of the Department of Defense Index of Specifications
and Standards (DODISS) and supplement thereto.

STANDARDS

FEDERAL

FED-STD-1037 Glossary of Telecommunication Terms

MILITARY

MIL-STD-188-1OO Common Long Haul and Tactical
Communication System Techni-1 Standards

.
2.1.2 Other Government documents, drawinqs, and publications. The following
other Government documents, drawmas, and Dubiicatlons form a Dart of this

●
standard to the extent specified herein. -

JANAP-128

DOI-103

DCAC 370- D175-1

ACP-117

ACP-127

Department of Defense Directive
(DODD) 4630.5

Automatic Digital Network (AUTODIN)
Operating Procedures

Defense Special Security
Communications System (DSSCS)
Operating Instructions (U) System/Data
Procedures

DCS AUTODIN Interface and Control
Criteria

Allied Routing Indicator Book

Communications Instructions Tape Relay
Procedures

Compatibility and Commonality of
Equipment for Tactical Command,
Control and Communications

2.2 Order of precedence. In the event of a conflict between the text of this
standard and the reference cited herein, the text of this standard takes: precedence.
Nothing in this standard, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.

3

Downloaded from http://www.everyspec.com



MIL-STD-188-216
15AINE 1990

2.3 Source of documents

2.3.1 Government specifications, standards, and handbooks. Copies of the
referenced federal and milltary speclflcatlons, standards, and handbooks are
available from:

Depa~ment of Defense Single Stock Point
Commanding Of%cer
Naval Publications and Forms Center
5801 Tabor Avenue
Philadelphia, PA 19120-5099

For specific acquisition functions, these documents should be obtained from the
contracting activity or as directed by the contracting activity.

2.3.2 Other Government documents. Copies or other Government documents
requ ired by contractors in connection with specification acquisition functions
should be obtained from the contracting activity or as directed by the contracting
activity.

4

Downloaded from http://www.everyspec.com



MIL-STD-lSS-216
15 JUNE 1990

. .

3. DEFINITIONS

3.1 Definition of terms. Definition of terms used in this document shall be specified
in FED-STD-1037. Those definitions of terms unique to DACM and not defined in
FED-sTD-1037 are provided in the following subparagraphs.

3.1.1 Excessive unexpected characters. A situation where a data adapter/message
switch (DWMS) recewes 170 or more contiguous charactem that are not acceptable
when received.

3.1.2 Glare. A situation where two DAVMSStry to initiate DACM signaling to each
other~e same time.

3.1.3 Handback. The process of going from the traffic mode back to the DACM.

3.1.4 Handover. The process of going from DACM to the traffic mode.

3.1.5 Information rate. The minimum number of bits (l’s and O’s) per unit of time,
usually seconds, requmed to convey useful information (for example, 2400 bps).

3.1.6 Initiator. The party starting a procedure and leading in the steps of the
proce~

● 3.1.7 LOOP rate. The rate at which bits are exchanged between a DAIMS and the
transmission/cryptographic equipment.

3.1.8 Master-slave relationships. On circuit switched connection:, calling e uals
IImaster, called equals slave. On dedicated connections, predeflned data ase

parametem define the relationship. The master-slave relationship should not be
confused with the initiator-responder relationship.

3.1.9 Messacte synchronization. Message synchronization is the process whereby
the DA/MS sharing a connection cooperatively progresses from an unknown or
ambiguous message state to a,common known start-of-message state, i.e., to either
sending the first block of a message or to expecting the next input block to be the
first block of a message.

I
3.1.10 Responder. The party reacting to the start of a procedure and following in I
the execution of the procedure.

3.1.11 Trafftc mode. The mode between DA/MSs in which message traffic (Modes I
through VII) ISsent.

3.2 Abbreviations and acronvms, Abbreviations and acronyms used in this
document are as defined in FED-STD-1037. Those abbreviations and acron ms
unique to this document and not defined in FED-STD-1037 are provide ~ in
Appendix B.

5
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10
Table IV. Data adaDtercontrol block format.

r

Character Character
Function

Reference
Position Description Table

1 Framing Start of Block Character- ~ NIA
STX

2 Framing Start of Block Character-31 NIA

3-4 Security Security of Message WI
Repeated Identifier (2
character)

5 Information Rate Identifies the Information lx
Rate

6 Spare Available for Future Use - N/A
NUL

“7 Codes Message Code x

8 DTE Select Identifies the DTE Channel xl
Selected or Identified

9 Message Format Identifies Message Format : X11
Utilized

10 Channel Control Identifies Channel Control X111
Procedures Procedures Utilized

11 Error Control Identification of Error Xlv
Control Technique Utilized

12 Precedence Identifies Precedence of xv
Message

13 DACB Types Identifies Purpose for Xvl
Transmission of DACB

14 Mode VI Group Size Defines Number of Blocks Xvll
Per Group

15 Data Mode Control Identifies Whether Data XVII!
Mode Control Shall be
Inhibited
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Table IV. Data adapter control block format - Continued.

Character Character Function Reference
Position Description Table

16

17

18

19

20

21

22

23 xal
%

24 -0
u

25

26

27

28

B
29

30

31

32

First Digit of Area Code WA
aal
au Second Digit of Area Code WA
:6

Third Dicsitof Area Code NJA

I I l%st Digit of Switch Code I N/A I

al I ,
c I First Digit of Su=lber I NIA
2 Address

iecond Digit of Subscriber

I

NIA
iddress

I

I
“. ,

Fourth Digit of Subscriber I MIA I
I Address -

First Character of RI WA

Second Character of RI NIA
J

Third Character of RI WA

Fourth Character of RI NIA

Fifth Character of RI WA

Sixth Character of RI WA

Seventh Character of RI N/A
I (Left Most Character) I J

18
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Table IV. Data, adapter control block format - Concluded.

Character Character Function Reference
Position Description Table

33* DTE Type Identification of DA WA
Capabilities or Request for
Specified DTE Capabilities ~

34 DACB change Identification of DACB X1X
(same as previous or
changed)

3s Framing EM - End of Medium NIA

36 Framing ETX - End of Text N/A

37 Framing “BP- Block Panty N/A

●Construction of Character Position 33

Bit Position

1

2

3

4

5

6

7

8

page printer

paper tape

card unit

terminal acting as a display or storage
device

mag tape

facsimile

logical O(spare)

sum of logical 1’s such that the number
of logical I’S are odd

19
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Table V. DACB character generation.

DACf.A CharacterSetting by DACBType
Identifier
Character

Description
NUL Dc2 ENQ INV A, ~. ~. ~. E, ~. =.

Position(s) * * ● ●

1 Framing STX STx Sm STX STX STX STX STX STX STX STX

2 Framing 31 31 31 31 31 31 31 31 31 31 31

3.s4 Security g NUL NUL NUL NUL g NUL NUL y NUL NUL

5 Info Rate g z H ~ H g H H ~ H NUL

6 Spare NUL NUL NUL NUL NUL NUL NUL NUL NUL NUL NUL

7 codes g g NUL y NUL g NUL NUL g NUL NUL

8 DTESelect ~ ~ ~1 g NUL ~ NUL NUL ~1 ~ NUL

9 Format g g NUL g NUL g NUL NUL g NUL NUL

10 Channel Control y q NUL ~ NUL g NUL NUL # NUL NUL

11 ErrorControl g y NUL g NUL q NUL NUL g NUL NUL

12 Precedence g g NUL NUL NUL g NUL NUL g NUL NUL

13 DACB Types NUL DC2 ENQ INV A B c D E F G

14 Mode VI Group y y NUL y NUL g NUL NUL g NUL NUL
Size

15 Data Mode q z z g z z z .2 z z z
Control

16-32 Address & RI y g g y y y y ~1 ~1 y ~1

20
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Table V. DACB character generation - Contin

OACM I I Character Setting by DA(

Identifier
Character

Description
NUL DC2 EN() INV A* ~, ~.

Position(s) ● ● ● ●

33b, Page Printer y’ q 0 21 0 y a

33b2 Papar Tape y, g 0 g 0 g 0

33b3 Card Unit g~ g 0 ~ 0 y 0

33bq Terminal y’ g 0 ~ 0 g 0
Display/Storage ~

33b5 Mag Tape g g 0 g 0 y 0

33b~ FAX g’ g ta ~ 0 $ 0

33bT 11 SPARE 0 0 0 0 a 0 0

33b8 Parity ~1 ~1 ~1 ~1 ~1 ~1 ~1

34 DACB Change g NUL NUL g NUL y NUL

35 Framing EM EM EM EM EM EM EM

36 Framing ETX ETx ETx ETx ETx ETx ETx

37 Framing @ g @ Q g g g

D* G“

0

0

-y

NUL NUL

EM
—
ETX

NOTES:

This bit position is a spare and shall beset to logical 5

If a DACB (lNV) is sent because:

a. the received DACB characteristics cannot be accommodated or
b. the received DACB characters are inconsistent with the stored classmarks associated

with the RI in the received DACB.

Then,each character osition shall contain a valid character. The DACB INV) character
positions, except for $,4 and 12, shall spaify the characteristics accepta~lettsthe MYDA
sanding the DACB (lNV).

The Messa e Switch/Da@ Adapter shall have the option of Iacin NUL characters in
%positions 1 through 2S, mcluswe where appro nate (I e.,

$
ckbca%d circuits). Valid RI

characters shall always be inserted in posmons 6through 32, inclusive.

The Message Switch/Data Adapter transmitting this DACB must place one of the valid
characters or bits in this position. The characters or bic to be used are thcssespecified in
5.2.1.1 through 5.2.1. 1S.

Multiple DTE Data Ad,apte~ and Message Switches shall lace an a pro riate valid
P E’ l?”character In th!s pos!t!on. Single DTEData Adapters shal place NU in t ISposltlon.

This position isa block parity character and is defined in paragraph 5.2.3.1.

This ositioo is,a parity bit and is the logical sum of all the bits of the character such that the
Enum er of Iog!cal 1‘s ISodd.

.

●
DACB types (see 5.2.1. 10), position 13 of DACB.

21
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Table VII, DACB identifier characters.

IDENTIFIER
8 BIT CODE

CHARACTERS
ba b7 b6 b5 ba bj

I NUL Illololololololo I

ENQ 1 0 0 0 0 1 0 1

INV o 0- 0 0 0 1 1 1

DC1 1 0 0 1 0 0 0 1

DC2 1 0 0 1 0 0 1 0

DC3 0 0 0 1 0 0 1 1

0 1 0“ 1 1 0 0. 0 0

1 0 0 1 1 ,0 0 0 1

2 0 0 1 1 0 0 1 0

3 1 0 1 1 0 0 1 1

4 0 0 1 1 0 1 0 0

5 1 0 1 1 0 1 0 1

6 1 0 1 1 0 1 1 0

7 0 0 1 1 0 1 1 1

8 0 0 1 1 1 0 0 0

9 1 0 1 1 1 0 0 1

A 1 1 0 0 0 0 0 1

B 1 1 0 0 0 0 1 0

c 0 1 0 0 0 0 1 1

D 1 1 0 0 0 1 0 0

E 0 ‘1 0 0 0 1 0 1

F 0 1 0 0 0 1 1 0

G 1 1 0 0 0 1 1 1

H 1 1 0 0 1 0 0 0

I 0 1 0 0 1 0 0 1

J 0 1 0 0 1 0 1 0

K 1 1 0 0 1 0 1 1

L 1 1 0 0 1 1 0 0

M 1 1 0 0 1 1 0 1

N 1 1 0 0 1 1 1 0

24
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TABLEVI1. DACM identi ffer characters - Contffwed.

IDENTIFIER 8 BIT COOE

CHARACTERS
b8 b7 b6 bs b4 b3 b2 bl

o 0 1 0 0 1 1 1, 1

P 1 1 0 1 0 0 0 0

Q o 1 0 1 0 0 0 1

R o 1 0 1 0 0 1 0

s 1 1 0 1 0 0 1 1

T o 1 0 1 0 1 0, 1!

u 1 1 0 1 0 1 0 1

v 1 1 0 1 11 1 1’ 0

n o 1 0 1 0 1 1: 1

x o 1 0 1 1 0 0’ 0

Y 1 1 0 1 1 0 0, 1

z 1 1 0 1 1 0 1 0

Notes:

a) bl is least significant bit (LSB)

b) LSB is first bit of a character transmitted

c) bB’ is most significant bit (WSB)

d) MSB Is last bit of a character transmitted

e) Bits are transmitted from right to left (bl first and b~ last).

25
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5.2.1.4 Codes.
message-e.

This identifier character (position 7 of DACB) shall identify the DTE
The indicators shall be in accordance with table X.

Table X. Codes—.
t

I Identifier
Characters I

Identification

A ASCII odd parity

B 1ANo. 2

c Continuous random bit stream and
facsimile

D 4out of 8 (IBM) code 10 unit start-
stop

E EBCDIC. (Extended Binary Coded
Decimal Interchange Code)

I F I Fieldata I

G I ASCII even parity (data)

N I Nonstructured format magnetic tape

o I Structured format magnetic tape ~

NUL I No code identified by this DAC8

29
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5.2.1.5 DTE select. This identifier character (position 8 of DACB) shall identify the
DTE terminal requested within the DACB, for DACB(F) (see 5.2.2.4). MSS and DAs
with a single DTE channel shall not transmit DACB (lNV) due solely to receipt of DC1,
DC2, or DC3 in this character position. A multiple DTE DA shall transmit a
DACB(INV) if an incompatible identifier character is received in a DACB. The
indicators shall be in accordance with table Xl.

Table Xl. DTE select.

Identifier
Characters Identification

DC1 DTE-1

DC2 DTE-2

DC3 DTE-3

NUL Only DTE or selection based on
character 33 of DACB

30
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5.2. 1.6 u .=aa f- This identifier character
(position ~ of ~CB) shill identify the Zonket. of the
messege(s) to be transmitted. The indicators shall be in
accordance with table XII.

Table XII. M.aEE.Banna&.

Identifier Characters Identification
r

A ACP-127

B JANAP-128, Data

c ACP-127 modified (~1-103
Special)

D JANAP-12S, Teletypewriter

E, Special Format 1

F Special Format 2 ~

G JANAP-128 modified (DOI-1O3
Standard

31

H ACP-127 NATO SUPP 3

NUL No special format (a valid
format coordinated’by means
other than by DACBS)
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5.2.1.7 Channel control procedures. This identifier character (position 10 of DACB)
shall identify the operational mode of the DA (or the DTE connected to the DA) or
the operational mode of the MS during message transmission. Modes 1, II,,V, and VI
are defined in MIL-STD-188-171, 172, 173, and 174. All modes are asspeclfled in
MI L-STD-188-171 through MI L-STD-188-174. The indicators shall be in accordance
with table XIII.

Table X111.Channel control procedures.

Identifier
Characters

Identification

A Mode I - Continuous

B Mode II

E Mode V

F Mode VI
. G Mode I - Block-by-Block

NUL Unspecified - utilized between DAs
for facsimile and special DTE

H Mode WI

J Generic Gateway

32
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‘o

h
Rate

Msg

Msg

Msg

Idle

idle/Msg

idle/Msg

ldletMsg

Table XVI. DACB types - (Continued),

Characters
Identifier

c

D

G

NUL

K

identification

C issent in a DACB to indicate transmission
of message(s) iscomplete, hold connection
in idle state. Further message transmission
will be preceded by another DACB.,,

D isSent in a DACB to indicate cancellation
of all transmission since the last start of
message sequence, and to terminate the
connection or o back to idle if dedicated

J(non-ARC) m es only) (see note 1) I

E issent in a DACB to indicate cancellation
of all transmission since previous start of
message sequence and to specify the
characteristics for continued transmission
(non-ARQ modes only) (see note 1)

F issent in a DACB to indicate the D~CB is
being sent in response to a DACB (ENQ)

G issent in a DACB to indicate “Go-fo-
Voice*

-

NULcharacter is sent in a DACB during call
initiation to specify and validate
characteristics for subsequent data

K is reserved for future use of crypt~key

NOTE 1: The provision of special DACB si naling for non-ARQ modes does
%not imply a requirement to use t !sslgnahng. Individual DIA MS

specifications defines when this signaling is required.
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5.2.1.11 ~. This identifier character
(pOSitiOn 14 of DACB) shall identify the group size in te~s
of line blocks to be utilized in the ensuring Mode VI
transmission when a MCB(NUL), DACB(B), or DACB(E) is Sent.
A responder 6hall not sand a DACB(INV) dua solely to the
initiator requesting a smaller group size capability than
the responder can provide. For all modee, except for Flode
VI, the DA/KS shall place a NW in this position. The
indicators shall be in acoordanoa with table XVII.

Table XVII. ~“

I I~entifier Characters I Iclentification

A 32

B 64

c 96
.—.—
D 16

NUL Not applicable

or

5.2.1.12 ~. This identifier character
(position 15 ofDACB) shall i~antify whether data ~O~e
control (DMC) mode of operation shall be used (see 5.5.2)
inhibited. Upon initial establishment of a call (Circuat),
the DMC shall be enabled. The indicators shall be in
accordance with table XVIII.

Table XVIZI. .Qeta mode “c~ .

,

. “Identifier Characters Identification

NIJL Data mocle control employed
.. ...--— — ..------ —..

A Data mode control inhibited

z Not applicable - remains in
present state

k

36

Downloaded from http://www.everyspec.com



MIL-STD-188-216
15 JUNE 1990

●
5.2.1.13 Address. The address (positions 16through 32 of the DACB) shall contain
addressinimation of the DA/MS originating the DACB and shall consist of two
fields; the telephone number of the station and the routin indicator (Rl) of the

3station. The station telephone number shall be construct m accordance with the
associated digital circuit switch numbering plan. The lOdigit number (area code,
switch code and subscriber address) shall be used. The RI field shall be constructed
in accordance with the applicable community RI directory; e.g., ACP-1 17. The RI
shall be left-justified in the field. Unused portions in the RI field shall be:filled with
NUL charactem. For DA/MSs with multiple channel capability, the Rl, forlthe specific
DTE channel in character position 8 of the DAC8, shall be inserted in characters 26-”
32 of DACB. If no DTE isconnected to a specific channel, positions 26-3210f DACB
shall be filled with “NULS. ”

5.2.1.14 DTE t e. This identifier character (position 33 of the DAC8) shall identify
---+--specific termma equlment. ADA/MS sendin a DAC8(F) or DACB(INV) shall set the

8appropriate bit(s) for the DTE(s) attached tot e specific DTE channel when position
8 of the DACB being responded to is DC1, DC2, or DC3 or set the “Iogi+l or” of all
the DTE types on all channels in character position 33 when position 8 of the DACB
is NUL. In DACB(NUL), DACB(8), and DACB(E) a specific bit shall be set for the type
of terminal equiment requeqed. If a specified DTE channel (DC1, DC2, DC3, or NUL
in position 8) does not have specified terminal t pe, a DAC8(INV) stiall be sent

“{indicating the terminal types available on the speci led DTE channel as follows.

a. A logical 1 in bit position 1 shall indicate page printer,

b. A logical 1 in bit position 2 shallindicatea paper tape unit.

c. A logical 1 in bit position 3 shall indicate a card unit.

d. A logical 1 in bit position 4 shall indicate a terminal acting as!a display or
storage device.

e. A logical 1 in bit position 5 shall indicate a magnetic tape uni~.

f. A logical 1 in bit position 6 shall indicate a facsimile unit

9. Bit position 7 shall tie a spare and shall be set to logical O.

37

h. A logical 1 in more than one position shall indicate a combination of the
above devices and capabilities.
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5.2.1.15 DACB chanqe. This identifier character (position
34 of the DACB) shall identify whether the DA,fMS
transmitting a DACB is capable of changing its
characteristics or has changed any of its characteristics
from the previously transmitted DACB (provided position 13,
DACB type, has not changed). Whenever DACB (DC2), DACB
(ENQ), DACB(3.), DACB(C), DACB(D), DACB(F), or DAC2B(G) iS
transnittefl, character position 34 ehall always be a NUL
character. Whenever a DACB (INV) ie transmitted, character
position 34 Of the DACB(INV) Shall b= the acme a= that Of
the received DACB to which the DACB(INV) responds. Whenever
DACB(NUL) , DACB(B), or DACB(E) is transmitted, character
position 34 shall be in accordance with table XIX.

Table XXX. MA e.

A DA/XS ia capable of ch~an~ng
ita characteristics.
ASCII character (A) shall be
use~ with first DACB
transmission. It shall also
be transmitted with each
changed DACB when .previoualy
transmitted DACB had a ‘Bm in

1 I position 34

B

NUL

DA/MS is capable of changing
its characteristics.
Transmitted with each changed
DACB when previously
transmitted DACB had an ‘Am in
nosition 34

“DA/!K.not capable of changing
its DACB characteristics
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5.2.5.2 Z$caue characters [ESC)_. The ESC character is the
transition synchronization character which shall be used
during the transition between two lines states; e.g., idle
rate to message rate or old message rate to new message
rata. The ESC shall be sent aa a synchronous character with
the necessary ●ncoding. When a transition is being made to
a new message rate, the forward error ccu?rection (FEC), bit
stuffing, or multisamplhg that is specified for the new
message rate shall be used to encoda the ESC. When a
transition is being made to idle rate, multiaampling to 2400
baud information rate shall be used
greater than 2400 baud.

5.2.6 ~ndback reouest detectiw .
state, the decoded information rate
constantly examined for synchronous
character boundan mav be diffarent

if the loop rate is

While in the traffic
bit streaa +hall be
DC4 characters. A DC4
than the character

boundary of the tkaff;c mode. The detaction of the OC4
stream shall indicate that the distant end is requesting a
handback to DACM. Appendix C gives details of +andbaclc
synchronization.

5.2.7 ~. A break seguence shall @E sent to
“wake up- a distant end and shall force a return to the idle
line state (see table XXI).

5.2.7.1 Break ~ A generated break eeguence shall
consist of one second or ~ontinuous wspacen (logic zero)
100P biys. Aftek having sent a break sequence,; the sender
shall go to idle line state.

5.2.7.2 Er ax det” f=iQD A break shall ba recognized when
750 millise~onds” ofcspac~ng line are detected. The break
detector 6hall be implemented using a loop bit krror
filtering algorithm to ensure thet a break, in ‘eworst case
noise environment, shall be detected. False detection shall
also be guarded.against by use of a filtering algorithm. ‘To
protect. against” false detection.of break.during .idle-to-
information and informetion-to-idle rate transitions, marks
shall be sent (see tables XXII and XXIII) . The break
.detector.shall be active at all times.

43
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5.2.8 Mark detection criteria.

5.2.8.1 Mark se uence. A detection of 32 contiguous bits at information rate in the
~Mark (Ioglca 1 states all be considered as ‘detecting mark.”

5.2.8.2 Detection of loss of mark secruence. When in the mark detection sequence
state, the DA/MS shall declare Itself out of mark sequence state if any 720 bit sample
contains lessthan 32 contiguous mark bits.

5.2.9 Error control/messaae to loop rate transformation. The DA/MS shall
implement bit stuffing, multisampiing, FEC (see appendix D), and automatic repeat-
request (ARQ) error control techniques. Depending on the DA/MS capabilities,
various combinations of these, shall be used as specified in table XXIV. Error control
and message to loop rate transformation configuration compatibility shall be
coordinated through the DACB.

5.2.9.1 Multisamrdinq Tfie multisampling technique shall be used with
information rates as spe&ied in table XXIV. Multisampling shall not be used in
conjunction with bit stuffing or FEC.

5.2.9.1.1 Bit framin . In this mode of operation, all bits (data and idle) shall be
transmitted usm t e Information rate clock, which shall be derived from the loop

+“rate clock accor mg to the sampling sequences shown in table XXIV, This shall
ensure that information bits contained in the loop rate”data stream b,etween the
transmitter and receiver have a fixed and known relationship to the loop bits.

5.2.9 .1.1.1 Start-sto data. The DA and MS shall only transmit an integral number
of stop bits~onal Alphabet No. 2 (1A No. 2) start-stop code, one start,
five data, and at least two stop bits (eight unit 1A No. 2 code) shall be transmitted.
In all cases, if there are no characters available for transmission, an integral number
of information bit times of marking line shall be.generated before starti,ng the next
character.

5.2.9 .1.1.2 Ouantizinq information bits. When the message rate to loop rate
transformation results in a frachonal number of loop samples per information bit,
the fractional loop bit shall be intergerized by addition or subtra~ion of the
fractional unit in a manner such that the average information rate is maintained
(see figure 4).

51

Downloaded from http://www.everyspec.com



MlL-STD-l 88-216
15 JUNE 1990

Table XXIV. Conversion tables from looP rates to information rates.

LooP
Transmission Information Sampling Sequence

Rate (Bauds) Sampling Rate
Rate (bps) ~1

2400 4s.45 52.8 52,53,53,53,53,...

50 48 48,48,48,48,...

75 32 32,32,32,32,...

150 16 16,16,16, 16,.. .

300 B 8,8,8,8,8,...

600 4 4,4,4,4,4,. . .

1200 2 2,2,2,2,2,...

2400 1 1,1, 1,1,1,...

4800 45.45 105.6 105, 106, 105, 106, 106,...

50 96 96,96,96,96,...

75 64 64,64,64,64,.. .

150 32 32,32,32,32,...

300 16 16,16, 16,16,...

600 8 8,8,8,8,8,...

1200 4 4,4,4.4,4,...

2400 2 2,2,2,2,2,...

4800 1 1,1, 1,1,1,...

9600 45.45 211.2 211,211,211,211,212,...

50 192 192,192, 192,...

75 128 128, 128, 128,...

150 64 64,64,64,64,...

300 32 32,32,32,32,...

600 16 16,16, 16,16,...

1200 8 8,8,8,8,8,...

2000 4.8 4,5,5, 5,5,...

2400 4 4,4,4,4, . .

4800 2 2,2,2,2,2, . . .

9600 1 1,1, 1,1,1,...

52
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Table XXIV. Convemion tables from loop rates toinfomation rates -lContinued.

a LooP
transmission

Information Sampling Rate
Sampling Sequence

Rate (bps)
Rate (Bauds) gl

16000 45.45 352.0 352,352,352, 352; . . .

50 320 320,320,320, 320; . . .

75 213-1/3 213,213,214, . . ~

150 106-2/3 106, 107, 107,...

300 53-1/3 53.53,54,53,53,54, -. .

600 26-213 26,27,27,...

1200 13-1/3 13,13, 14,... ~

2400 16-2/3 6,7,7,6,7,7, . . .

4800 3-1/3 3,3,4,3,3,4,... ‘,

9600 stuy6::: ~1
3+2,3+2,3+2,.:.

2000 8 8,8,8,8, 8,... ~

4000 4 4,4,4,4,4,. . . ~

8000 2 2,2,2,2,2,... ;

16000 1 1,1, 1,1,1,... ;

32000 45.45 704.1 704,704,704,704, ~704, . . .

50 640 640,640,640,. . . :

75 426-2/3 426,427,427, . . ~

150 213-1/3 213,213,214,. . .

300 106-2i3 106, 107, 107,...

600’ S3-113 53,53, s4,... :

1200 26-2/3 26,27,27,.. .

2400 13-1/3 13,13, 14,...

4800 6-2/3 6,7,7,6,7,7,... :

9600 3-113 3,3,4,3,3,4, 3,...

2000 16 16,16, 16,... :

4000 8 8,8,8,8, . . . ;

8000 4 4,4,444,4, . . . ;

16000 2 2,2, 2,2,2,... ~

32000 1 1,1, 1,1,1,...
*

NOTE: ~; 3 + 2 = 3 data bits plus 2 stuff bits ~l. . .; repeat previous sequences
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APPENDIX A

DEPARTMENT OF DEFENSEDIRECTIVE 4646.11
21 DECEMBER 1987

MANDATORY USE OF MILITARY TELECOMMUNICATIONS
STANDARDS

IN THE MI L-STD-188 SERIES

This appendix contains information related to MIL-STD-188-216. Appendix A is a
mandato~ part of this document.
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al
APPENDIX A

Department of Defense

DIRECTIVE
Oeeembar 21, 1987
NUMBER 4640.11

SUR7SCT: Handatocy Use ofHilitary ?elect=sunicatioas Standards in the
tfIL-STD-188Series ,

References : (a)

(b)

(c)

(d)

A. POSPOSE

DoD Directive5137.1,“Assistant Secretary of Defense
(Coame.and. Control. Co!mEUSicatiens. and Intelli*rnce). ”
April 2,, 1985
DoD Direetive4120.3,“Defense Standardization ●nd
Specification Pro@ram. ” Febcua~ 10. 1979
D&D 4120.3-H, “De~ense Standard~z#t& ●nd Specification
Program Policies, Procedures ●nd Instructions ,“ August 1978,
authorized by DoD Directive 4120.3, February 10, 1979
throu8h (1), see enclosure 1

.—.

3’bis Direccive ●stablishes policy sovemins tbs ●pplic~tloaandus?of the
ff3L-m-188-loo , -200, and -300 series of telec _ications standacds; prescribes
procedures; and ●ssigtts responsibilities.

B. APPLICABILITY ASD SCOPB

Tbia Directive applies to tbe Officeof the.%crctirgofDefense(OSD),
the ~litary Deparr=ents, the Orgamiz=ci.n Of the JointChiefs of SMff (QJCS),
tie Unified ●nd Specified Comsnds, ●nd the Defense Agcacies (hersaft.er teferred
tocollectivelyas ‘lOODCwponents”).

2. Itsprovisionscoverthe development ●nd ●pplication of =ilitacy tele-
comuaications stindards, specifically, the follwisg:

a. MIL-STD- 18S- 100 series, coat.ainin8 standards co-n to long-haul
and tactical C— ications.

b. HIL-STD-lS8-200 series,containingstandards ●xclusive to tactical
telecomsuaications.

c. FIIL-STD-188-300 series, containing standards exclusive to long-haul
telecotmnuuications.

c. POLICT

It is DoD policy that the interoperability and performance standards in
theHIL-STD- 188 series chat are required for interoperability and compatibility
of DoD telecomwnicatioos equipment and systems are mandatory for use for all
inter- and int ra -DoD Component systems aud equipment.
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D. S5SPONSIBILITIES

1. The Assistant Secretary of Defense (C@mrand,Control, Cosmmica t ions,
●nd Intelligence) (ASD(C I ) ) shall interact with ●ffected DoD Components ~der
MD Directive 5137.1 (reference (a)).

2. The Assistant Secretary of Defense for Production and Logistics
(ASD(P6L) ) is responsibleforOcf=nseStandardizationandSpecification
Pregrsm (DSSP) policy, ●dministr*tiOn, ●nd 8uidance.

3. The Director, Standardization ●nd Data Mmmmmt (SOH), Office of ~the
Deputy Assistant Secrets w Of ?kfense (Production Surm.ort) (OM8D(PS) ), ma~ges
and administers che DSSP and ●stablishes policy, program guldanCC, aad controls
under DoD Directive ~120. 3 (reference (b)).

6. The Director, Def●ase Stsadcrdizat ion Prouram Office (DSFQ), Defense
Product Standards Office (DPSO), jDefense Data ffanagemcttt Office (DDMD),
oLMSD(PS), shall ●ssist the Director, SM. in mnagisg ●nd ●dministering the
DoD c—” lcatiO- standardization program for developing ●nd ●st.ablishiag
DSSP policies, program guidance, :and controls.

●
5. The Heads of DoD Components shell:

● . Ct+y with this Directive, ao that:

(1) Developers of t.@ H2L-SID-188 series ansure that each standard
is not only essential but of unifotaly high quality, claar ●nd concise ● s ~
●pplicatiOm sui~ble fOr ~=. in ●cquisition pack= and, to the UX* qtcm
possible,compatible with ●xlstiag or proposed national ●nd international
(both Co.ernmcat ●nd rmn-oo.enmant) tclec~cations standards.

(2) Users of these standards cite in theirprocurement spccifica-
tiotu only those stcadards essential to the properfunctioning of the device
or systm over its projected lifet~.

b. Snsure the ●pplication of the tf2L-STD-188 series in their organic
acquisition specifications.

c. Be responsible for policing ●nd enforcing the use of the ffIL-STD- 188
series standsrds within tbe DoD Component.

d. .$~port tbe development, revision, and use of the ffIL-STD-188
series documents ●nd, when necessary, provide personnel and funding resources.

e. Incorporate in each activity’s internal review process a method
for ensuring that the telecomnunica tions standards ● rc referenced to the
extent necessary in acquisition doctumcnts.

f. Be the aranting authority for waivers and deviations for intra-,DoD
Component systems and equipment, and shall forward any consideration of and

●
grsnting of waivers and deviations to the standardization office responsible
for the maintenance of the flIL-SID-188 series standard concerned.

70A

Downloaded from http://www.everyspec.com



MIL-STD-188-216
1SJUNE 1990

APPENDIX A
Oec 21, 87
k640. 11

g. ‘Ensure that their standardization offices forward waivers and
deviations for intr8-DoD Cowonent systems ●nd ●quipment to the Defense
Czunications Agency (DCAjantithe Joint Tactical Command, Cantroi, and
C-uaications A8eUC9 (.RC A).

6. Director,DefenseC_ieatiens Agency,●nd Director,JointTactical
C_ud, Control.●nd Cmmnieatit.nA#en~, ●s theleadactivitiesforthe
HIL-STD-188seriesof Stcadards,shallbe thegranting ●uthorities for waivers
●od deviations forin@r-DoDcaapenentsystems●nd equipnmt and sbJll review
incra-DnDWaiversmd deviationsgranted by DoDComponents.

E. PROCSDU2WS

1. DSSP. Under OUDDirective4120.3andDoD 4120.3+1 (references (b) ●nd
(c)) , Uzjectives of the DSSP ● re to improve tbe operational readiness of
tke DoD CnmPoncnCS and ensure the cost-effectiveness of systcu ●nd ●quipment.
Tbe SOff is responsible for administering ●nd managing the DSSP, which provides
a uaif orm series of specifications, standards, xnd related documents. Under
tbe DSSP, DoD Co+anemts develop military specifications ●nd s-dards related
to equipment acquisitions, inchcdit18 Celec_ ications equipment.

2. Ttiloring of Hilit.a ry Standards. It is neither cost- nor missiOn-
effective to impose mil irxy standards on all system ●nd ●qui~t specif ica -
tions blindly without consideration ●nd review of ●atb individual case. .The
●pplicability ●nd relevance of the stindard to tbe int-eaded use of the equip-
mc mut be considered. DnD DirectiveS000.63 (reference(d))outlinesOnD
policiesforthe●eleCtiOnandtailorin8of specificatiocuusedforacquisition.
TOpreventthemisapplica~ianof standarda,theDcpartmcatofDefenseclassifies
mostmilitarystandards●s “approvedforuse,” ratherthan%cccdatoryforuse.”

3. APPLicatian of Standards in System Acquisition. ‘he required tele-
c—ications standards selected f rem the tlIL-STD- 1S8 series ebll be in-
cluded, ● l ●ppKOpfiat@, in defense acquisition dccnmemts (e. 8., Statements of
Unrk (SOW), ●tc. ). This direction is in ●ddition to the ●uthority andprc.-
ccdures contiincd in references (b),(c),(cl)●ndDoDDirective5000.1andDoD
Instruction‘5000.2(references(e)●nd (f)).DoDDirective4630.5(ref●rence
(c)).DoDDirective5105.19(reference(h)),zndDoDDirective5154.28(rcfer-
emee(i))bigblightthedevelopment●nd application of interoperabiliCy and
c~*tibility s-ntirds in the areas of tactical kmg-bmd tel=c-ualcatioas.

4. Interoperabilitv and Standardization

a. As ltated in DoD Directives 2010.6, 2010.7, and 3100. & (references

(j) thr0u8h (1)). the united States sb~ll max~ize th= utility and ●f festiveness
of allied telecomications resources throu8h ●quipment interoperability and
standardization.

b. The HIL-STD-188 series addresses telecommunications design param-
●ters, influences thefunctional integrity of telecomummications systems and
their ability to inceroperace ●fficiently with other functionally similar
Government and commercial systems, and shall be ❑andato~ for use within the
Depa rtmcnt of Def ● rise.
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F. EFFECTIV’i DATS AND IffPLSMSN?ATION

This Directive is effective immediately. Forward one copy of imp1ementin8
documents to the Assistant Secretary of Defense (C-ad, Control, Co-uni -
cations, ●nd [otelligence) within 120 days.

AA ~ ?~~
William H. Taft, IV
DepXy Secretary of Oefeilse

Enclosure - 1
References
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Dec 21, 87
46.40.11 (Encl 1)

RSPSNENCES, continued

DoD Directive 5000.43, “AcquisitionStreamlining ,“ Jaouaty 1S, 1986
DoO Directive 5000.1, “Major ●nd Noa-ila jor Defense Acquis itioa Pro grams,”
September 1, 19s.7
DoD Instruction 5000.2, We feme Acquisition Program Procedure s,”
September 1, 1987
DoD Directive 4630.5, ‘*Compatibility and Interoperability of Tactical
Co~ad and Control, C_ications, aad Intelligence Systems, ”
October 9, 1985
00D Directive s105. 19, “Defense Co6mnicatioms Agency (DIX),”
August 10, 1978
DoD Directi ● SIS&.28,

!(
‘“Joint Tactical C~nd, Control, ●nd Co-icacions

Agency (JTC A), ” July 5, 1984
DoD Oirective 2010.6, “Standardization and Interoperability of Wezpons
Systems and Equipment within tbe North Atlantic Treaty Organization, ”
March 5, 1980
DoD Directive 2010.7, “Policy on Rationalization of NATO ●nd MTO )kmber
Telecommunications Facilities, ” July 6, 1981 @
DoO Directive 3100.4, “Hatmooizacion of @al itative Requirements for
Defense Equipment of the United States and Its Allies, ” September27,1963
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LIST OF ABBREVIATIONS AND ACRONYMS USED IN MIL-STD-188-216

This appendix contains general information in support of MI L-STD-188-2 16.
Appendix B is a nonmandatory part of this document.
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APPENDIX B

ACAONYUS AND ABBREVIATIONS

This appendix providas Uefinitiens of ecronyms and
abbreviations used in this standard. This appendix is not a
mandatory part of this standard.

ACK

M!P

MtQ

ASCII

AUTODIN

BP

bps

COKSEC

Cs

CrL

DA

DACB

DACB (A)

DACB(B)

DACB (C)

Positiva ecknwl-dgamant

Alliad communication publication

Automatic repeat - rS@eSt

American standard
Interchange

Automatic digital

Code for Information

network

Block parity - framing character

Bits per sacond

Communications security

Circuit switch I

control. ,

Data aQapter

DSte adapter control block

DACB with identifier character A in
position 13. Transmission complete - I

:terminate call (GO-ON-HOOK if switched).
,

‘tiACB”with :ic14x’Mifier ‘character;B in
$position 13. Transmission complete--
read Contents’of this DACB for new

-characteristics. and. continue. ~

DACB with identifer character C in
position 13. Transmission complete -
return to idle rate.
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DACB ( D)

DACB (DC2 )

DACB (E)

DACB(ENQ)

DACB (G)

DACB(I?W)

DACB(NUL)

mm

DA/Ms

DCAC

DC4

DLED

DMC

Do

DODD

DACB with identifier charecter D in
position 13. CanCal all transmission
since last ststi of message sequence
then terminate the call (GO-ON-HOOK if
6witohed.

DACB with identifier characters ‘DC2” in
position 13 - reject nassage.

DACB with identifier character E in
position 13. cancel reading ‘of DACB
contents for new characteristics and
continue.

DACB Witi identifier characters OENQ’ in
position 13. Request receiving DA send
its DACB(F).

DACB with identifier character G in
position 13. Go to voice.

DACB with identifier characters ‘INV’ in
position 13. Response when invalid ‘DACB
is received.

DACB with identifier characters ‘NUL’ in
position 13. Sent during call
initiation.

Data adapter control mode. This is the
state between WEISS in which DACBs may
be sent.

Data adapter/message switch: data
,adapter to .suessageswitch: between data
adapter. and message switch.

Defense Communications Agency Circular

DJK2M idle

Dedicated

Data mode

character

loop encryption device

control

Design objective

<Department of Defense .CIirective
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DODISS

DOI

DSSCS

DSVT

DTE

DTE-1

DTE-2

DTE-3

EBCDIC

ECP

EFTO

EM

ENABLE AUTO RESYNC

ENC?

ESC

ETX

FEC

FED-STD

INV

IR

1ANo. 2

Department of Defense Index of Specifications and
Standards

DSSCSoperating instruction

Defense Special Security Communications System

Digital subscriber voice terminal - secure
voice/data digital telephone

Data terminal equipment

DTE connected to terminal 1 of DA

DTE connected to terminal 2 of DA

DTE connected to terminal 3 of DA

Extended Binary Coded Decimal Interchange Code

Emergency command precedence e

Encrypted for transmission only

End of Medium framing character

Enable automatic resynchronization

Enquiry DACM character

DACM message rate idle character and/or idle
synchronization character

End of transmission - framing character

Forward error correction

Federal standard

Invalid DACM character

Idle rate

International Alphabet No. 2
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STATE DIAGRAMS FOR DACM PROTOCOL

Appendix C contains specific information in support of MIL-STO-188-21 6. Appendix
C is a nonmandatory part of this document.
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10. GENERAL

10.1 Pur ose. The purpose of this appendix is to define the DACM protocol as a
-+--tool wlt many capabilities in a manner which provides for a consistent but flexible

implementation.

10.2~. Thisappendix contains state diagrams illustrating the DACM protocol.
The intent is to clearly define both the normal and abnormal data and control
system modes.

20.APPLICABLE DOCUMENTS

Not applicable.

30.DEFINITIONS

For purposes of this appendix, the definitions of FED-STD-1037A apply.
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40. GENERAL REQUIREMENTS

40.1
data

Forward error correction (FEC) ca~ability. FEC is capable of being utilized for
rate transformations listed m table XXVIII. For start-stop data, Golay Coding

shall only be utilized with data which are blt synchronized to the DA clock and have
integral bit length start-stop bits.

40.1.1The 1/2 rate Golay code. The 1/2 rate Golay code is based on use’of the 2312-
Golay code, extended to 24 bits total length by addition of a zero bit. The
transmitting DA/MS shall use the following generator polynomial.

g(x) =Xll+Xlo +X6+X5+X4+ x2+1

After deriving the 11 check bits by division of the 12 net information bits by the
above polynomial, the twenty-fourth bit isset to zero. Transmission of the resulting
24 bit codeword shall constitute 1/2 rate Golay code transmission (see figures 20 and
30). Bit 1 of the 24 bit FEC codeword is bit 1 (bl) or bit 5 (b5) of a DACM character.
DACM characters are the ESC,DC4, DACB characters, and DACB acknowledgements.
Bit 1 of the 24 bit FECcodeword is bit 1 (bl) or bit 5 (bs) of the Mode I or Mode VI
characters (data, control, framing, sync, ACKS,CAN, CAK, etc.).

40.1.2 Double codeword transmission. Double codeword transmission (1/4rate
Golay)k the transmissionof a 1/2rateGolaycodeword twice contiguously (see
figure 31).

40.1.3 QuadruPle codeword transmission. Quadruple codeword transmission (1/8
rate Go]ay) ISthe transmission of a 1/2 rate Golay codeword four times ~ontiguously
(see figure 31).

\
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TABLE XXVIII. Forward error correcting techniaue.

LooP Information FECTECHNIQUE
Transmission Rate (Bauds)

Rate (b/s) (Bit Synchronous) Golay Code

2400 300 Quadruple Codeword (118 Rate)
600 Double Codeword (1/4 Rate)

1200 Half Rate (1/2 Rate)

4800 600 1/8 Rate
1200 114Rate
2400 112Rate

9600 1200 1/8 Rate
2400 114Rate
4800 112Rate

16000 1200 118Rate, Stuffed to 16000
2400 1/4 Rate, Stuffed to 16000
4800 1/2 Rate, Stuffed to 16000
2000 1/8 Rate
4000 114Rate
8000 W? Rate

32000 2400 1/8 Rate, Stuffed to 32000
4800 1/4 Rate, Stuffed to 32000
9600 1/2 Rate, Stuffed to 32000
4000 1/8 Rate
8000 1/4 Rate

16000 1/2 Rate

1 Error-Correcting Codes, by W. Wesley Peterson and E. J. Weldon, Jr.,
The MIT Press, Second Edition, 1972.
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