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INTRODUCTION 

The ITT 7300 ADX (Automatic Data Exchange) 
System is a high-speed, ve rsatile, and fu lly auto
matic message switching and control system. It 
is the first comme rcially available electronic 
syste m designed to meet th e record communi
cations requi rements of modern enterprise
and represen ts a syn thesis of communication 
and compute r technolog ies, The ADX Sys tem is 
a significan t step forward in fulfilling manage
ment's informati on needs, wh en needed, and 
where needed, 
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/ 2 Simpl e in concept and operation , advanced in 
design the ADX System provides: 

Extremely high speed, fully automatic switching 
of messages and data 
Real-time communications operation and control 
Automatic translation of messages from any 
coded format to any other coded format 
Automatic control of a large number of trans
mission devices which operate at various speeds 
The ability to perform message accounting 

In oth er words, it is th e vital key to a completely 
integ rated local, national or international com
muni cations system, providing the speed and re
liabil ity necessary for the inform ation network 
of today and tomorrow. 

Whether used to replace and/ or expand upon 
an already existing electro-mechanical switch
ing system or to serve as the basis for a new 
man-computer or computer-computer inform a
tion network, the ADX System provides the flex
ibility inherent in the synthesis of computers and 
communication s that it represents. For example, 
it provides, as no other available communica
tions system can: 

True modularity, for growth in volume and func
tion 
True flexibility, through internal stored program
ming 
An economic approach to solution of record 
communications problems 
The capability for instantaneous or delayed 
transmission, random or batch-sequential trans
mission, programmed to automatically process 
priorities. 
The capability for serving as a universal real
time link between previously incompatible com
puter systems. 

In the ADX System, ITT has brought together a 
wealth of commercial and military telecommuni
cations experience, incl uding development of 
the Air Force 465L SAC Command and Control 
System, one of the world 's most advanced mili
tary computer-co mmunications system. Th e 
ADX System applies the combined advantages 
of solid-state circuit reli abili ty and speed, wi th 
stored program electro ni c logi c to an areB which 
has always bee n ITT's prime concern-te leco m
munications. 

The ITT 7300 ADX System is a product of the 
ITT Information Systems Division. This Manual 
has been prepared to provide a general de
scription of the structure, operation, and capa
bilit ies of the ADX System. 
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/ 5 Like so many answers to complex problems, the 
basic concepts underlying design and ope ration 
of th e ADX System are inherently simple. The 
problem was to provide a centra l system cap
able of contro lling, manipu lati ng , and forward
ing a great variety of messages- different in 
code, priority, and speed - between a great 
variety of input and output devices. The System 
had to be economic for a wide range of volume 
and function, but at the same time provide a 
ve ry high degree of reliabi lity. 

The answer was found in these design concepts : 

Use the latest in reliable solid-state circuits, 
with their great switching speeds and inherent 
modularity. 
Provide large storage facilities: high speed for 
storage of programs and messages being 
worked on, slower speed for temporary or per
manent storage of messages and data. 
Take full advantage of the advances in stored 
program logic used in today's most modern in
formation processing systems, to provide the 
complex control and manipulation needed at 
the speeds needed. 

Application of these concepts in design of the 
ADX System has resulted in a system versa tile 
;;;;;;;gh to provide the full range of switching 
speeds from real·time data transfer compatible 
with modern computer operations to delayed 
off-hour transmission of low-priority messages 
at inexpensive slow speed batch transmission 
rates. Th e system developed-and operating 
today-has utilized these simple concep ts to 
become a unive rsal communi cations system " in
terface" ; the ADX System: 

Is thoroughly compatible with any record com
munication system, and will remain so because 
of the versatility of the stored program process
ing unit. 
Is expandable to service more than 400 duplex 
lines. 
Permits communication between all types of 
input and ouput devices. Speed conversion is 
inherent in machine design, and code conver
sion is easily executed by the stored program. 
Can be adapted to simple system configurations 
or expanded for the most complex configura
tions, through modular design. 

Enables all units to operate simultaneously, 
on-line, and in real time. 
ADX SYSTEM COMPONENTS 

The ADX System generall y requires a Multi
plexed Message Processor (MMP) , Magnetic 
Tape Un its and their associated controls, and 
cabi nets containing Line Term ination Units, 
Level Converters , and the Maste r and Dual Line 

Switches. Optional units incl ude Magnetic Disk 
Units ,Electric Ty pewriters,Cathode Ray Display 
Un its , as we ll as addi tional core and magnetic 
tape storage. 

The Multiplexed Message Processor serves as 
the control and nerve cen ter for the ADX Sys
tem. It includes the Operator Console I Control 
Ci rcuits and the co re memory, which provides 
for program and working storage. Th e storage 
elemen t is magnetic corel arranged in one to 
eight banks o f 4,096 words each, for a maximum 
capacity of 32,768 MMP words. The additional 
storage units require additional cabine ts, each 
of wh ich wi ll accommodate two storage ele
ments and the ir associated circu itry. 

An MMP word consists of 18 binary bits. Assum· 
ing three 6-bit characters per word , it is possible 
to store 12 1288 characters per memory bank, or 
a maximum of 98 1304 characters. 

Cycle time in the MMP is five microseconds, For 
single-access instructions, the system is cap
ab le of performing 200,000 operations per sec
ond. For doubl e-access inst ructions, the system 
can perform one hundred thou sand operations 
per second. 

Tape Controls are capable of controll ing a maxi
mum of eight Magneti c Tape Units each. Th ree 
Tape Controls can be included in the standard 
ADX System. 

A Li ne Termination Unit is required for each 
incoming and outgoing communications line. 
The cabinets in which the line units are housed 
also include the Level Converters and the Line 
Switches . Transmission li nes of the same speed 
may be grouped I and terminated as a group. A 
maximum of eight lines may be term inated in 
a group. High-speed data lines are terminated 
ind ividuall y. 

Each ADX System is independently engineered 
to meet the special requiremen ts of the custom
er, and system configurations can be easily 
adapted to changing needs. Many changes can 
be made without changing hardware. If I f or ex
ample , the user adds stations , or assigns differ
ent pr iorities to th e operating stations, complete 
reprogramming is not necessary ; simple modi
fications wi ll suffice. All programs operate inde
pendently and changes in a program are easy 
to make. In th e ADX System, the equ ipment 
adapts to custommeeds; the customer is not 
required to conform his operation to machine 
requirements. 
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/7 ADX SYSTEM PROGRAMMING 
CONCEPTS 
Building upon the specific advantage of a stored 
program communications control unit, ITT In
formation Systems Divi sion has designed a 
system th at is basically simple to program and 
it has provided a useful variety of programming 
aids to make the job even simpl er. 

The ADX System instruction word consists of 
six numeric characters. The first two characters 
define the operation code (there are thirty
two basic opere.tions and variations), the re
maining four specify a data address or modify 
th e instru ction. Instruct ions are program se
que nced automatically. 

ITT supplies with the ADX System a complete 
Usoftware" package. Incl uded arB the Basic Op
erating Program, the ADX Assembler-Compiler, 
several Utility Programs, and a complete pack
age of di agnostic programs for test ing the entire 
ADX System. The ADX Assembler-Compil er 
permits: 

• Use of English language instructions 

• Automatic address assignment 
• Automatic insertion of sub-routines 
• Inclusion of automatic testing aids 
• Use of the ADX Peripheral Equipment Sub-

routine --

CONCEPTS OF CUSTOMER SERVICE 
Th e ITT Information Systems Division carries 
forward the traditional se rvice policies associ
ated with ITT. Th e use r of the ADX System will 
have the foll owing services : 

Pre-installation Services incl ude provision of 
suggested floor plans, and analysis of power 
requirements and heat d issipation. 

Installation Services include unload ing and posi
tioning all cabinets, wir ing the equipment, and 
connecting cabl es and power. ITT personnel will 
assist the custom er in f inal acceptance tests. 
All ph ases of installati on and acceptance will be 
coordinated with the customer by ITT personnel. 

Training Services include special instruction for 
sw it ching ce nter supe rvi sory pe rsonn e l and 
other key personnel concerned, in cluding oper
ators and programmers, In addition, procedures 
manuals are provided describing the compo
nents and operation of the ADX System. 

Diagnostic programs are provided for testing all 
phases of the ADX System. 

Maintenance and Operation Services incl ude 
the supervision of an installat ion until it has been 

accepted by the customer. If desired , a contract 
ca n be signed providing for complete mainte
nance by ITT enginee rs. If the use r elecls to 
operate and/ or maintain his own system, ar
rangements may be made for th e provision of 
only those services specifically requested. 

Optional Services If desired an ADX user can 
be provided with a completely operating system; 
his only responsibility being to supply ITT' per
sonnel with necessary info rm ation. For those 
users who have qualified personnel available for 
programming, ITT offers th e option of procuring 
only the equipment, or of procuring both the 
hardware and any p rogramming servi ces de
si red, depend ing on tim e and personnel require
ments, 

Other Service Options include numerous addi 
tional benefits: 

• Communicat ion System Consulting is always 
available. 

• Analys is and programming are p rovided on a 
IItime and material" basis. 

• As special programs are developed, they will 
be dist ributed to ADX users. 

• Because ITT operates internationally, its 
personnel in f oreig n countries can act as the 
customer's li aison consultants. 

This can be an extremely important 
se rvice to users whose pe rsonnel do not have 
an intimate knowledge of the countr ies in 
which th ey are operat ing or intend to operate, 

Support ing services are most important to the 
success of any advanced electron ic install at ion. 
ITT's entire experience and resources fo rm a 
broad base o f su pport avai lable to each cus
tomer, 
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/ 11 The ADX System, under program contro l, moni
lars and controls th e switching and processing 
of information t raffi c over transmission lines. A 
complete ADX System includes all necessa ry 
units and hardware to perm it interconnection of 
computers and termi nal devices ove r various 
t ra nsmi ss ion channels such as te legraph, 
telephone or broad band circ uits. The great 
fl exibility brought about by the integration of 
enginee ring and programming makes possib le 
the following operat ing features: 

Flexible and automatic routing of multiple ad
dress, multiple priority, group address, and 
broadcast transmissions. 
Bette r line utilization and faster handling of 
multiple addressed messages. 
Automatic handling of overflow traHic through 
diversion to magnetic tape or magnetic disk 
storage. 
Automatic speed conversion is inherent due to 
design (for example, 60 words per minute tele
types can be interconnected with twenty-four 
hundred bits per second machines). 
Automatic code conversion by programming. 
Automatic detection of transmission and interna1 
errors, with error control programmed in accord
ance with customer requirements. 
Insertion of the date and time on messages at 
input to or output from the communication 
center. 
Insertion of channel identification numbers at 
input to or output from the communication 
center. 
Automatic on-line trouble diagnosis routines to 
detect, bypass, and report faulty lines and equip
ment. 
Automatic message traHic accounting 
Automatic alternate routing. 

MESSAGE SWITCHING 
Messages on any incoming channel are always 
accepted by th e ADX System. The destination 
and priori ty of each message are automati cal ly 
determ ined. If the requi red outgoing ci rcu it is 
avail ab le, the message is forward ed. If the out
going circu it is not ava ilable, the message is 
stored. Each message entering th e system is 
logged, and if desired , each message is also 
dated and ti med. The ADX System forwards a 
message as soon as the des ignated chan nel is 
available. Messages are forwarded in strict ac
cordance with the message priori ties. A ll mes
sages forwarded f rom the switching cen ter can, 
if desired , also be logged and channel informa
tion/ channe l number, and date and tim e of 
transmi ssion may be inse rted in th e message. 

To function efficiently, an automatic switching 

system shou ld have a routing p lan identifying 
each input station . The ADX System can accom
modate any routing pl an, and is eas ily integ rated 
into present systems. Messages with special 
codes can be automatically rou ted to any des ig
nated station, or group of stations, through th e 
use of group coding. 

An effi cie nt communi cations system also shou ld 
provide for pri or ities in handling me ssages. Th e 
ADX System may be programmed to process 
practically an unlimi ted number of pr iorities. If 
message s cannot be routed directly to the de
sired destination , they wi ll be se lected for for
ward ing ove r an alternate route. If two or more 
messages of equal pr iority are wai ting for a 
transmission route, they will be forwarded in the 
ord er of their t ime of arrival at the switching 
ce nter. All priorities are automatically processed 
by the ADX System. 

Multi -route messages are forwarded from the 
ADX System to the designated station as soon 
as each route becomes avail able. This assu res 
that the message is not delayed pending the 
avai lability of all routes, and avoids holding cir
cuits id le until all necessary routes are ava il able. 

W ay station ci rcuits can be contro lled by the 
ADX System by a number of d ifferent methods. 
The choice of contro l method is at the disc reti on 
of th e user. 
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/ 13 MESSAGE STORAGE 
A significant aspect of contro l of the enti re 
communication system is the provision of suffi
cient storage to meet the user's peak hour traffic 
requirements. Magnetic tape or magnetic disk 
storage is used to handle overflow traffic. This 
di version to overflow storage is controlled auto
matically by the ADX System for each route and 
each prio rity. It does not take any longer to for
ward a message from overflow storage than from 
regular core storage. This is accomplished be
cause the ADX System is programmed to re
tri eve the message f rom ove rflow storage in 
an ti cipation of the outg oing ci rcu it becoming 
avai lable. 

In order to ensu re management control of the 
ent ire communication system, all in formation 
concerning the status of the ADX System and 
all communication circuits are d irected to the 
supervisor' s control posi t ion. Here the supervi
sor can send and rece ive messages; he can 
busy-out non-operating sta tions, answer inquir
ies, and can in itiate a search of the magnetic 
tape fi le for any message about wh ich any ques
ti on ari ses. 

MESSAGE PROCESSING 
The ADX System permits extremely flexible 
process ing of messages. It can be programmed 
to recognize and take act ion on all elements in 
a message form at, inclu ding the optional ele
ments or any combination of mandatory and 
op tional elements. The ADX System wil l handle 
messages wi th different formats, even when the 
messages come over the same ci rcuits. For 
example, an airl ine may wish to process seat 
reservation traffic with priority break-in proced
ures Over the same circui ts which handle opera
t ional and adm inistrative tra ffi c. 

The abi li ty of the ADX System to hand le mes
sages of different formats and to convert from 
one message format to anoth er means that the 
ADX System can be integ rated with ex isting 
electro-mechan ical systems with a minimum 
disruption of se rvice. In addition, since the ADX 
System is compatib le with all electro-mechan
ical and electron ic computer and commun ica
tions syste ms, it can be used on- li ne in networks 
whi ch have a varie ty of devices uti lizing d iffer
ent codes. 

MESSAGE ACCOUNTING 
The ADX System can be programmed to per
form message accounting and message analysis, 
as a by-product of the principal functions. Each 
incomi ng and outgoing message can be auto
matica lly identifi ed. This id entificat ion can be 
printed in the Input or output journals. To reduce 
cost and improve line identificat ion need not be 
transmitted, it can appear only in the journals. 
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MULTIPLEXED MESSAGE 
PROCESSOR (MMP) 
The Multiplexed Message Processor, the heart 
of the ADX System is a stored program, fi xed 
word length, single add ress, sequential proces· 
sor. Solid state com ponents are used throughout 
the MMP. 

Th e basic machine is equipped wi th 4,096 words 
of core storage, expandable in modules of 4,096 
words to a maximum of 32,768. Each MMP wo rd 
consists of 18 binary bits, which may be retrieved 
within 5 mi cro-seconds. Th ere are 32 basic ma
chine instruct ions, although the total number of 
instruct ions may be ex tended through va ri ations 
of the address bits. The MMP has a maximum 
transfer rate of 3.6 million bits per second. 

To perform the store-and-forward message 
switchin g fun ction, the MMP provides the fol 
lowing types o f storage: 

Buffer Storage-used to store temporarily in
coming messages until they can be fo rward ed 
ove r an outgoing line, or transferred to ove rflow 
storage. Magnetic co re memory is use d as a 
buffer store. 
Overflow Storage - used to store incoming 
messages which can not be forwarded immedi
ately because of queueing on out-go ing lines. 
Mag netic tape or magneti c disk is used for ove r
fl ow storage. 
Program Storage- used to sto re the instructions 
necessary to perform message swi tching and 
information processi ng . Core memory is used. 
Table Storage-used to store address indica
tors and routing instru ct ions. Mag netic co re or 
magnetic d isk memory are used . 

Other parts of the MMP are the control element, 
the memory buffer register, th e arithmetic ele
ment, the memory addressing element, and the 
multi-sequence un it. 
The control element governs the complete oper
ation of the computer, inc luding memory timing , 
instruction execu tion, and the ini ti ation of input
output commands. This element communi ca tes 
with the instruction register, the memory address 
register, and the memory buffer regis ter, and is 
responsible for manipul ati ng the contents of 

these reg isters. 

The memory buffer (18 bits) is used as a buffer 

between core storage and the rest of the system, 
The memory buffer serves as static ize r for ari th 
metic operations. 

The arithmetic element consists of an 18 bit 
accumulator which holds th e intermediate re
sults and an in-o ut register whi ch is used as an 
ex tension of the accumulator. 

The memory addressing element includes the 

memory address regis ter, th e program counte r, 
and the instru ction reg iste r. The exact locat ion 
of the co re storage word being read or written is 
determined by the 12 bit memory address reg is
ter. Th e program counter is a 12 bit register and 
holds the address of the ne xt instru ction of the 
program to be executed, The in struction reg
ister, a fi ve bi t register, retains'the number rep
resenting the operation code of the instruction 
being executed. 

Th e multi -sequence unit provides 256 intercept 
channels, grouped into 16 priority groups of 16 
channels each. A se rvice request by a chan nel 
may interrupt a channel from a lower priority 
group, but it cannot interrupt a channel in the 
same or higher group. The multi-sequence unit 
makes it poss ibl e for the system to handle up to 
256 separate in·out channels in a basic machine , 
and, with additional hardware and programming , 
a system can be expanded in modules of 256 
chan nels to handle a maximum of 2,048 separate 
in-out chan ne ls. 

Th ese channe ls are assigned to communi cation 
lines or to pe ripheral equipm ent. The priorities 
assigned to the devices do not depend upon the 
priori t ies of the information being tra nsferred, 
but depend upon the speed of response re
quired by the MMP, In general, th is results in 
input devices having higher pr iorities than out· 
put devices and in high speed dev ices having 
higher priorities than low speed devices. Output 
l in es of the sa me spee d may be operated in syn
chroni sm, and th ey may be servi ced by a si ngle 
chann el. 

Since the time req uired to perform an MMP 
operation is much less than that required to 
transmit characters over incoming te leg raph or 
telephone lines, one MMP ca n serv ice many 
lines. The. MMP is capable of provid ing concur
rent operat ion of al l in-out devices and the ir 
associated programs along with the main pro· 
gram. This umulti -sequence" princi pl e was em· 
ployed in the El ectronic Data Transmission Con
trol Center used in the Strategic Air Comm and 
(SAC) 465L System designed by ITT. 

The mul ti-sequence system ope rates by au to~ 

matically retaining the contents of th e accumu
lato r , th e in s tru c ti o n co unt er, and oth e r 
necessary information, whenever a program is 
interrupted to process another program of 
higher pri ority . The actual operation takes place 
as follows. Upon receipt of a character in a 
message, arr iving on an in coming line, the lin e 
un it sets a fl ag which wi ll automatically inte rrup t 
programs of lower priority. The character is read 
into the main core memory by program in its 
proper re lationship to the rest of the message. 



"18 The service request flag is turned off until the 
next character arri ves and other channels of 
lower priority are serviced . Since lines of higher 
speed must be serviced more often, they will 
be given higher priorities, 

All completed messages are processed for ac
cou nting purposes by one of the lower priority 
sequences. Below the priority system is a main 
sequence, which remains idle until all priority 
level indicators have been turned off, after which 
it automatically becomes operational. The main 
seq uence operates when there are no transfers 
to handle. It is used for message processing and 
for internal checking to increase reHabf1ity. The 
main sequence may also be used for on-line 
computat ions and information processing, with
out interfering with ordinary message process
ing. Ordinarily, the mu lti-sequence system con
trols all in-out data transfers. However, the pro
gram may turn the multi-sequence system off for 
a period, during which uninterrupted operation 
with selected registers or peripheral devices is 
desired. 

MMP CONTROL CONSOLE 
The MMP Control Console is structurally a part 
of the MMP. In a basic ADX System, the MMP 
Control Console is equipped with a paper t ape 
reade r, a paper tape punch, and an electric 
typewriter. The punched tape reader is a photo
elec tric device capable of reading 400 lines per 
second. Five, six, seven , and eight hole paper 
tapes may be read. The paper tape punch oper
ates at a speed of 20 characters per second. The 
electric typewri ter operates in the input or out
put modes. The input speed is commensurate 
wi th the operator's typing speed and the output 
speed is approxim ate ly 10 characters per 
second. 

OPTIONAL CONSOLE EQUIPMENT 
Optional equipment assoc iated with the contro l 
console includes tabulating card input and out
put units, a cathode ray tube display unit, various 
types of line printers, a "0 characters per 
second paper tape punch , or other peripheral 
equipment as needed. 

LINE UNITS 
The input-output line units enable direct data 
transmission with remote terminals via either 
telegraph or te lephone lines. The line units 
buffer and conve rt in form ation between parallel 
and series modes, permitti ng transmission be
tween the lines and the MMP. Whenever an 
input line commands service, the MMP program 
being processed is automatically interrupted by 
a spec ial program written especially for tha t 
input line. Upon completion of the special pro
gram, the interrupted MMP program is restored 
and operation continues as before the inter
ruption. 

Transmission lines of the same speed are ter
minated in groups (up to a maximum of eight 
lines per group). Each group of units contains 
its own power and timing mechanism. High 
speed data lines are terminated ind ividual ly and 
have their own timing units. 

MAGNETIC TAPE UNITS 
Magnetic tape is used for storing in-transit mes
sages, and information being processed, and for 
logg ing messages . The magnetic tape system 
consists of a Magnetic Tape Control and one 
or more Magneti c Tape Units. The M T C directs 
block transfers of data on a break-in basis, to 
or from any core fie ld , concurrent with MMP 
activity. Magnetic Tape Units operate at 75 
inches per second, with a recording density of 
200 characters to the inch, and can read and 
write 15,000 characters per second . The stand
ard tape reel length is 2400 feel. Records on 
tape are of variable lengths. The inter-record 
gap is ' /4 of an inch. Start-stop time is 5 milli 
seconds. Each tape unit is equ ipped with "read
after-write" heads to insure the accuracy of the 
written data. Information is recorded on seven 
tracks ; six are binary (alphanumeric) bits, and 
the seventh is used to check latera l parity. At 
th e end of a record , a longitud inal parity charac
ter is written. ADX Magneti c Tape Units are 
compatible with other tape systems, assuring in
tercommun ication between various data proc
essors. 

MAGNETIC DISK STORAGE 
Disk storage inv91ves the Magnetic Disk and a 
Magnetic Disk Control. The latter unit directs 
block tran.fers of data to and from the MMP, 
independently of concurrent message process
ing activity. There are six models of the Disk 
Storage Unit, as below_ 

Number 

i ~ ~ Total ADX System 
~ a c Bit Capacity Word Capacity 

Six-Bit 
Character 
Capacity 

1 
2 4 

3 16 1 
4 16 3 
5 64 1 
6 64 3 

9,700,000 
38,800,000 

155,000,000 
155,000,000 
622,000,000 
622,000,000 

538,887 
2,155,554 
8,611 ,110 
8,611 ,110 

34,555,554 
34,555,554 

1,283,332 
6,433,332 

25,833,332 
25,833,332 

103,666,665 
103,666,665 

Density 400 bits per inch 
Fast section, average access 25 mill iseconds 
Fast section , maximum access 50 milliseconds 
Slow section, average access 158 mill iseconds 
Slow section, maximum access 200 mill iseconds 
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SUPERVISORY CONTROL CONSOLE 
The Supervisory Control Console perm its sim
plified but complete control of all message flow. 
Pertinent information concern ing the status of 

the entire ADX System and all interconnected 
lines may be directed to this console by the 
MMP. The Supervisory Control Console may be 
located in the room with the major components 
of the ADX System, or it may be located in 
another room near the line terminations. 

By means of this unit, the supervisor can send or 
rece ive messagos using an ASR Unit or an elec

tric typewriter. A cont rol panel indicates the 
status of all comm unication lines at all t imes. 

From the control position, the supervisor can 
bu sy-o ut non -operating stations, answer 

inquiries concerning messages or line status, 
in it iate a search for in~transit messages , or an

swer questions concerning any message on the 
tape journal. 

The unit can indicate to the supervisor all mes~ 
sages which the MMP determines to be unread
able or improperly addressed. Various warning 
lights, signals, or printed messages may be pro
vided to inform the maintenance staff of hard
ware failures. The Supervisory Control Console 
is individual ly designed for each system instal
lat ion. It is the means for a supervisor to exer
cise complete control ove r his entire communi
cations system. 

ILLUSTRATIVE SYSTEM 
CON FIGURATIONS 

,. 
• 
:[ 
• 3 • C>. 

System A Small •• • A large 

Components Sy.tem System System 

MMP 1(2)' 1 (2)' 1 (2)' 
Extra Core Banks 1 (2) 2(4) 4(8) 
T ape Control 1(2) 1 (2) 1 (2) 
Magnetic Tape Unit 3(4) 5(6) 7(8) 
Mag Disk Control 1 (2) 1 (2) 
Magnetic Disk Unit 1(2) 4(4) 
Incoming Line Unit 16(16) 60(60) 136(136) 
Outgoing Line Unit 16(16) 60(60) 136(136) 
Leve l Convertor 32(32) 120(120) 272(272) 
Master Switch 

Control and 
Dual Switches -(1) -(1) -(1 ) 

A Figures in parentheses are for dual systems; 
other figures are for single systems. 









/23 THE ADX System can be profitably appli ed in 
any organization- business or government
with large scale data processing and communi
cations requ irements. The ~ System p rovides 
the fo llowing capabilities for more effective 
management and contro l and more profitab le 
ope rations: 

central control of widely dispersed geographic 
activities 
integration of separate, local data processing 
operations 
prompt availability of critical information for 
management decisions 
faster implementation of control measures 
improved customer service through more effi~ 

cient handling of situations involving critical 
time problems 
lower operating costs through unified control of 
equipment, inventories, and personnel 

These capab ilities can be effectively utilized by 
management to improve ope rat ions through a 
varie ty of specific applicat ions in nearly every 
sector of busin ess and gove rnme nt(s). Th e fol
lowing represe nt some typ ical exam ples: 

• Military Operations. The ADX System pro
vides a practica l and powerful means of achiev
ing uni f ication in command co ntrol situations. It 
offers major economies through improved com
muni cations for logi st ics systems through better 
coord in at io n of transport at ion and storage 
needs j lower stocks, and coo rdination of dis
pe rsed storage locations. Most important of a ll , 
it helps assure quick reacti on to emergency 
need s, for both ope rational and log ist ics activ i
ties. 

• Fede ral and State Government Agenc ies, The 
ADX System can materiall y assist effo rts to
wards centralized) integrated data processing 
and co mm unicat ions sys tems. Its use ca n 
achieve major eco nomies in the data processi ng 
operations of individual federal gove rnment 
age nc ies, and of the entire operations of state 
governments. Its application to cen tralized data 
processing and faster commun ication can ma
te ri ally improve performance and control. It is 
eHect ive in permitting the use of j oint co mputer 
facilities, in deve loping integrated budgeting 
and accoun tin g systems, and in making better 
use of available resources. 

• Transportat ion. ADX System appli cations in 
the transpo rtation indust ry include: 

Scheduling and control of freight, passengers, 

and equipment 





/25 Controlling and selling of ava ilable, perishable 
space 
Adjusting equipment and manpower to 
changing local needs, improving utilization of re
serve equipment 

Providing better customer service through faster 
response to customer needs 
Optimizing spare parts inventories 
Integrating and improving the efficiency of exist· 
ing communication systems 

• Manufacturing. For the manufacturing com
pany, the ADX System can be profitab ly ap
pli ed to the deve lopment of data systems in 
the following areas: 

Fast, long distanc e order processing to reduce 
stocks and to improve customer service 
Availability of information to facilitate and im
prove production scheduling and allocation of 
work between plants 
Oay to day management control of local per

formance 
Coord inated inventory control and materials 
management throughout the entire manufac

turing cycle 
• Financial : ADX System solves the real time 

problems wh ich exist in various types of f inan

cial companies, for example: 
• Savings Banks: Reduces the limitat ion of 

commun icat ion problems and accelerates the 
processing of input-output inquiries and ac

coun t updating. 
• Stock Brokerage: Simplifies nationwide cus

tom trading and comm unications. 
• Commercial Banks: El iminates administrative 

d at a t ransm iss ion bott lenecks f or multi
branch operations. 

• Insurance Companies : Can prov ide faster, 
and improved customer service for process
ing claims, pol icies, and regional operat ing 
data. Prov ides the basis for a nationwide 
communication system which enables every 
company to satisfy statutory requirements and 

operating efficiencies, 
• Service Industr ies: The service industries in

c lud ing independent te lephone compa nies 
and data processing se rvice centers can use 
the high speed switching and message for
wardi ng capabilities to strengthen the ir com
pet itive capabilit ies and to b roaden the 

services to business . 

The above app lications areas are indicative of 
the capabil ity and un iversal ity of ADX, The de
velopment of the ADX System was the resu lt of 
a careful analysis of the prob lem of to tal com
puter-communication system operation. The re
sult had to be a unique product, 'such as ADX 
because the needs dictated the deve lopment 
of such a system. 







A modern communica tions system must pe rform 
reliably and conti nuously, precl uding any possi· 
bility of loss, excessive de lay or duplication of 
messages. Reliability and erro r·free communi· 
cati ons are obtained by especially·designed 
equipmen t, by carefully engineered configura· 
t ion, by automatic error detect ion devices, and 
by diagnostic test programs. 

ERROR CHECKING 
The Supervisory Contro l Console is the focal 
point of error checking. Some of the errors iden· 
tified at th is point are: invalid ro uting ind icators, 
lost end·of·message indi cators, lost start·of· 
message indi ca tors , garbled message indica
tors, out-oF-service lines (party lines by polling 
methods and other lines by character rates) , and 
status of all comm unica tion channe ls. When an 
error is detected, the normal procedure at the 
contro l console provides for an alarm or oth er 
ind ication whereby the supervisor is notified of 
the error cond it ion, and in many cases the me s
sage containi ng th e error is printed out fo r the 
supervisor. If necessa ry, the message contain
ing the error is forwarded to the addressee with 
advice that an error ex ists. 

...... ..... \ ..... ..... ... .. ..... ... . ... . ..... ... ....... . .................. 
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/29 Error control on the high speed data ci rcuits 
will be accomplished by a vertical parity on each 
charader arriving and a longitud in al parity on 
the enti re message, Each character wi ll be 
examined for parity, and if found in error, a 
program will be initi ated that reques ts re· trans
mission of the message. After receipt of the 
entire message, th e program wi ll compute longi
tudinal parity, and compare it with a se t of 
long itud inal pa rity characters trans ferred by the 
sending device. If there are no pari ty errors 
(either vert ical or longi tudinal) and acknowledg
ment wil l be transmitted. If the longitud in al 
pa rity does not check, a reques t for a message 
repeat wil l be initiated . In the event of heavy 
line noise or in the case of messages in which 
minor errors may be tolerated, provisions may 
be made to accept the messages, regard less of 
parity error. In a similar manner, messages being 
transmitted will be examined by the receiver 
and, if found in error, a re- transm ission will be 
req uested. 

The usual check ing devices are included in the 
MMP to chec k for errors in the paper tape input 
and on the magnetic tapes. Word parity checks 
on all memory transfers can be provided. As 
noted elsewhere, thorough checking operations 
may be programmed, and the program or the 
equ ipment can call an certai n maintenance or 
diagnostic test programs. The ADX System can 
be programmed to alert a special diagnostic 
routine after the detection of an error. All per
tinent information conce rn ing the error source 
can be made to appear on the teleprinter at the 
Supervisory Control Console. 

If a virtually error-free transmission system is 
desired, additional precautions can be taken to 

assure uninterrupted transmission of records. 
Two Mult iplexed Message Processors ca n be 
operated in paral lel. On a basic ADX System, 
only one MMP is used. Such a system is referred 
to as a single system. When two MMP units are 
operated in parallel , we refer to the system as 
a dual system. Such an arrangement provides a 
much more re li able system. The ADX Sys tem 
permits each user to determine the optimum 
balance between the economic factors and the 
maximum degree of error- free transmission. 

OPERATIONAL PROGRAMS 
There is a ve ry close interrelationship between 
eng inering and programming. They are complo
mentary. Th e ADX System has been carefully 
engineered to provide the highest reliabil ity in 
operation. Th e programming also contributes to 
overa ll rel iability of oporations. 

In addit ion to the di agnostic prog rams, the va
rious operating ro utines also activate error rou
tines, which lead th e system to one or more of 
th e following act ions. The message originator 
is notifi ed of an error, the co mmunications 
supervisor is signalled conce rning error co nd i
tion, tho message may be processed with the 
error condition noted, the message containing 
the error may be rejected, the system may re
quest the se nder to re-transmit the message, or 
th o circu it detecting the error may be reset for 
additional attempts to read the message. 

From the above, it can be seen that system 
reliabi li ty is a paramount considerat ion; it is 
foremost to the designe rs, the programmers, 
and to the entire ITT techn ical staff l ready to 
provide any necessary suppo rt se rvices for the 
customers. 

EASE OF MAINTENANCE 
Seve ral factors contrib ute to making the ADX 
System easy to maintain , The dominant reason 
for the ease with which this system can be main
tained is a result of its simplicity of design and 
construction. All equ ipment is mounted in free 
access cabi nets with swing-out panels. The 
equipment is cons tru cted with solid-state co m
ponents. The system also has been provided 
wi th numerous diagnostic programs and test 
routines which are available to assist mainte
nance personnel in detecting errors and in find
ing conditions which wou ld lead to errors, so 
tha t the conditions can be remedied prior to 
equipment fai lures. 

If the customer elects not to maintain the equip
ment, arrangements can be made for ITT per
sonnel to assume complete responsibil ity for 
the maintenance of the entire ADX System. ITT 
has expe ri e nced mainte nance pe rsonne l 
throughout most of the countries of the world , 
and ITT has a backlog of experience in main
tain ing all types of records communication sys
tems. This wealth of maintenance experience is 
available to all customers. 
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SYSTEM ADVANTAGES 
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/33 The dominant advantage of the ADX System is 
that it is the most effi c ient system to handle 
record communi cat ions. The following facto rs 
g ive the ADX System its prim e advantages ove r 
other com mun icati on systems: 

Designed to meet modern communications 

requirements. 

Complete hardware and software packages 

available. 

Extremely flexible in operation, can process 

different line speeds. 

Stored program flexibility. 

Permits simplified operation due to flexible 

procedures. 

Minimal site preparation. 

Permits simplified but complete supervision 

of message flow. 

Low space and power requirements. 

Minimum personnel requirements in switch

ing center. 

Operates at extremely high speed. 

Numerous checking features provide great 

reliability. 

Simplicity of design means ease of mainte

nance and increased reliability. 

System and equipment tested in operation

now operating. 

Realistic delivery schedules. 

Economical to operate. 

Complete system support from a recognized 

international communications company. 



INSTALLATION REQUIREMENTS 
ITT personnel wil l assist the user in dete rmin ing 

the physical req uirements necessary to accom

modate an ADX installation. Because the ADX 
System is composed of solid-state modules, is 
simply designed and compactly packaged, the 
system requires min imal floor space. Each sys
tem module wi ll average 125 Ibs. per square 
foot, with a maximum loading of 150 Ibs. per 
square foot. The modular units in an ADX Sys
tem are 27" x 21", wi th a height 01 69". Since 
each ADX System wil l be different, depending 
upon customer requirements, the total fl oor 

space requirements wi ll differ. T o provide some 

indication of floor space requirements, three 
floor plans have been included. The Iloor plans 
included are based upon the illustrative systems 
described earli er. It should be noted that the 
eq uipment requirements are not rigid, but are 

shown for illustrative purposes only. 

To provide for easie r maintenance , at least 
three feet 01 space shou ld be provided in the 
front and rear of all units. 
The ADX System will provide maximum rel iabi l

ity if the switc hing ce nter env iron ment is 

controlled. It is recommended that the ADX 
switching center be kept at a temperature of 75

0 

Farenheit and the relative humidity be main

ta ined at 50%. Th e equipment will perform very 
satisfactori ly, as long as the temperature ranges 
between 600 _BO° Farenheit, and the humidity 

ranges between 20%·60% . Operations can be 
maintained even under normal room conditions 
In case of eme rg encies. No spec ial air cond i

tion ing ducts are required to the equipment 

cabi nets. 
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/ 39 Inlernalional Telephone and Telegraph Corpo
ration is a company unique in the variety and 

scope of its activities in the twin fields of tele

communication and electroni cs. ITT products 
range from miniature hearing aids to some of 

Ihe world's largesl aulomalic lelephone and 
teleg raph exchanges, and from broadband radio 
installations designed to carry television signals 

as far as 500 miles wilhoul relay, to a myriad 
of electronic components made under micro
scope and small enough 10 be scooped up by 
Ihe handful. Companies of Ihe ITT Syslem en
gineer powerfu l aeronautical and astronautical 

flight systems, as well as pneumatic tube sys
tems for factories , hospitals, and office buIld
ings. ITT makes electri cal cords for household 
appliances as well as mammoth cable Ihat 
carries both communications and power over 
land and under the sea. ITT designs, man ufac

tures and markets vacuum tubes, tiny quartz 
crysta ls, and also great electronic computers 

capable of reducing months of paper work 10 
seconds. Contributions to the age of automation 

include analog-ta-digital converters the size of a 
flashl ight battery, as well as production and sys
tems management of the in tri cate test , launch
ing, and guidance mechan isms for the guided 

missiles that guard the free world from attack, 
and the commun ication satell ites that will soon 

make world-wide television a reality. 

The history of ITT contains an impressive record 

of pioneeri ng achievements. The System pro
vided South America with its first radiotele

phone service to Europe and North America; 

Europe with its first multichannel commercial 

radiotelephone link and its long est coaxial cable 
network ; the United States with its first selenium 

rectifiers; Belgium and Switzerland with pioneer 

nationwide telephone dialing equipment ; and 
the world with its first commercial microwave 

radio comm un ication system, its first mechan

ized post office, and two of the basic patents 
in both surface and airborne rad.r-PPI (plan 
position indicator) and MTI (moving target In

dicator) . Every 30 seconds, somewhere in the 

free world, an aircraft is landed safely by ITT
deve loped ILS (instrument low-approach sys
tem); and in the jet age, aircraft are determining 

their positions through ITT-pioneered Tacan, 
Vortac , or DMET (Distance-Measuring Equip
ment-T acan). 

Men of the ITT System operate and maintain the 
DEW (dislant early warn ing) Line of radar posts 
slretching from Alaska to Iceland. ITT also mans 
marine radio stations along the Atlantic , Gu lf, 

and Pacific coasts of the United States, and 

marin e radio equipment aboard ships at sea. 

lIT companies provide telephone or telegraph 
service in e ight Latin American lands and link 
the United Slates to the resl of the world by 
cable and radio ci rcuits. 

Founded in 1920, ITT includes many unils far 
older. Two of its operating companies date 

from 1878 and 1883; two of its manufacturing 
co mpanies, from 1879 and 1880. The wide geo
graphical ex tent and varied activities of the 

corporation are th us backed by experience 
nearl y as old as the electrical communication 

industry itself. Long a major supplier of lele
phone and telegraph equipment overseas, the 
ITT System began during World War II to ex
pand its research and manufacturing in the 

United States, where it now ranks among the 
leaders in electronics and telecommunication. 

Recent examples of ITT's experience in the 
plann ing , management and implementation of 

extensive communication systems are two maj or 

military programs vital to the defense of our 
nation: the Air Force Strategic Air Command1s 

465L and AIRCOM's 480L projecls. These two 
projects are indi cat ive of the scope of capabil

ities that are ITT. 

The ITT 7300 ADX System-a product of Ihe 
ITT Information Systems Division is the latest 
contribution in an' already impressive array of 

ITT accomplishments. 

The broad base of ITT's activi ties has given the 
corporation great vitality throughout its history. 

ITT is uniquely prepared by its nearly 42 years 
of world-wide service to satisfy the electronics 

and telecommunication needs of government 

and industry. 
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ITT 7300 ADX SYSTEM MNEMONIC OPERATION CODES 

ARITHMETIC GROUP 

add add 
.ub subtract 
mu. multiply stop 
dis divide step 
idx Index 
isp index & skip If positive 

LOGICAL GROUP 

and logical "and" to ae 
xor exclusive "or" to ae 
jor inclusive "or" to ae 
lac load ae 

dec deposit ae 
dap deposit address part 
dip deposit Instruction part 
110 load io register 

dio deposit 10 regl.te, 
dzm deposit zero 'n memory 

SPECIAL GROUP 

xct execute 
sad skip if Be & y differ 
sas skip if 8e & y ara the sarna 
edf change data field 
jmp jump 
cal call subroutine 
jfd jump field 
jsp jump & save program count.r 
jda jump & doposlt oe 
jfs jump field & save program count.r 

SHIFT/ROTATE GROUP 

r., rotate ae right 
ral rot.t. ae left 

sar • hift oe right 
•• 1 shift oe loft 
rcr rotate 8e & 10 right 
rcl rot.t. Be & 10 loft 
.cr shiftae & 10 right 
sci shift ae & 10 loft 
,ir rot.t. 10 right 
ri l rotet. 10 loft 

air shift 10 right 
ail shift io left 

law load ae with n 

SKIP GROUP 

ua .klp on zaro Be 
spa skip on plus ae 
sma skip on minus ac 
szo skip on zero overflow 
spi skip on plus 10 

szsi skip on zero switch' 
szfi skip on zero program flag I 

:J 

OPERATE GROUP 

eli clear io regilter 
lat load Be from test word 

em. compliment ac 
hit halt 
cia cl.ar ac 
tpe transfer program counter 

opc "or" program counter 
clfi clear program flag I 
stfi set program flag I 

nop no operation 

MULTISE<lUENCE GROUP 

msl multisequence inoperative 
mso multi,equence operative 
m.c multisequence system cleared 
efgi clear service request flag i 
sct .et channel trap 
jfd clear priority Indicator 

MAGNETIC TAPE GROUP 

stp stop 
r.w rewind 
bk. backspace 
fws forward space 
wta write tape even parity 
wto write tape odd parity 
rca raad check even parity 
rco reed check odd parity 
ria read tap. even parity 
rio read tape odd parity 

gwle mrl gather write tape even parity 
gwto mrf gather write tape odd parity 
sree scatter reed check even parity 
srco seaHer r.ad check odd parity 
sri • IcaHe, read tape even parity 
srto scaHer read tape odd parity 

its initiate tape sequence 
isr interrogate state rag. 

ica Interrogate current address reg. 

STANDARD ON - LINE E<lUIPMENT GROUP 

rpa 
rpb 
rrb 

ppa 
ppb 
Iyo 

Iyi 

tUi 

read paper tape alpha 
read paper tape binary 
read reader buHer 
punch paper tape alpha 
punch paper tapa binary 
type out 
type In 
teleprinter I in or out 
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