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Introduction 

The Terminal Attachment Program (T.A.P.) sponsored by 

the Federal Department of Communications (Department of Com-

munications) was initiated in recognition of the jrowing 

number of foreign devices attached to the various communica-

tions networks throughout the country. The devices rangea 

from telephone amplifiers to computer data links. Carriers, 

users and manufacturers have all agreed that such devices 

will continue to be developed and used. Tnere is agreement 

on the need for uniform standards to apply to the use and 

design of foreign devices. Department of Communications 

rias,  over the last few years, provided a non-pactisian forum 

to debate and generate a set of standards applicable to all. 

To this end Department of Communications has issued two ma-

jor (and a nost of minor) standards documents related to the 

T.A.P. program. (CS-01 Voice Non-Addressing Equipment, 

March 1978, and CS-02 Data Non-Addressing Equipment, Sep-

tember 1973.) 

It is now apparent that the T.A.P. program is facing 

the very difficult task of adapting-to rapidly changing 

technology. This means new requirements for standards witn 

new emphasis. New technology and an ever increasingly so-

phisticated user community will pressure  trie adaption of new 

standards. 

The program has an onjoing need to educate its partici- 

pants. Manufacturers, especially those small companies typ- 



ical of Canadian industry need assistance in interpretin .j 

and adapting to the standards established by T.A.P.. 
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II 	Scope 

Coverage in this report is cestcicted to data non-

addcessing devices (C 3 -02). It covecs computer modems, fac-

simile, and medical data links. 

This contract provides for the expansion and transfer 

of a data base of  OS-02 ced hardware. This  'nove  was made 

with a minimum of problems in November 1973 to the Depart-

ment of Communications computer center at Shirley Say. 

Digital data is a large pact of many customers' commun-

ication cequirements. Tue introduction of two new technolo-

gies is likely to dramatically inccease this type of-  data. 

Packet switching comoutec netwocks foc commercial usecs and 

Videotex tyoe services for the consumers. The latter is 

likely to have a pcofound impact on industry with the need 

for new low cost terminals. 

The use of a standard interface which will account for 

all of trie  static electrical parameters has been favored for 

some time. In this contcact the design of a standard inter-

face was investigated. 

Longitudinal 3alance has long been an outstanding prob-

lem in the intecfacing to the common carrier netwocks. In 

this contract  tue  problems associated witn longitudinal bal-

ance were examined and recommendations made. 
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III Data 3ase Transfer to DeuartmPnt of Communications's 

Computer System at Snirley_  3ay 

A data base of Data Non-Addressinj Equipment has been 

compiled tnrougnout the duration of both Terminal Attachment 

Program contracts witn the University of yqaterloo. The data 

base management software w as  written in APL and run on the 

Honeywell 65/60 computer owned by the Math Faculty at the 

University of .gatecloo. 

The data base was separated into three parts: 	modems, 

medical, and facsimile. Modems, which tend to be used in a 

wide variety of applications, are the largest part of the 

data base. Madical and facsimile data are more specialized 

in nature and are not as common. 

The data base and the data base management program were 

moved to the Department of Communications computer facility. 

at Shirley Bay in November of 1973. The data base manage-

ment program was modified to function on the Department of 

Communications computer. 

A seminar: on the use of the data base was presented in 

January to Department of Communications personnel to intro- 

duce them to the data oase system, its commands, and con-
, 

tents. 
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IV 	Data 3ase joservations 

It is clear from the data base that most manufactufers 

requiring the use of the common carriers utilize existing 

modems developed for general purpose data transmission. 

In almost all cases where modems are contained within a 

piece of equipment the manufacturer chose to utilize a pre-

built modem rather than develop his own. This demonstrates 

the fear tnat most specialized equipment manufacturers have 

of the connections to the common carriers. 

The manufacturers' concerns stem from two 	areas. 

First, they have a natural fear of the unknown technical 

stan3ards tact they must meet. Second, they feat: the car-

riers themselves in the sense tnat the carriers might employ 

the full force of the law on them for accidental regulation 

violations. 

The manufacturer utilization of the prebuilt modem 

recognizes their concern foc proper interface standards and 

in some ways shows their lack of understanding in the inter-

face parameters. In short, the manufacturer of a new 

"strange device" requiring data communication wants to busy 

himself with his "strange device" and wants to remain uncon-

cerned with the data communication problems. Data communi- 

cation is a problem, "long solved by others", and it is a, 

"problem he should not be concerned aith". 



The averaje small Canadian company is not vertically 

integrated in structure. The small Canadian company is, in 

effect, a specialty nouse in one technical area. The cor-

porate decision to restrict the expertise to one area is 

motivated by the Financial resources available for product 

support. It is for this reason that the problems of data 

communications have been left to a few companies prepared to 

develop expertise in that area. The remaining users of data 

communication rely on the expertise in the field. 

This general observation led me to propose the need for 

a standard network interface in the first contract on Data 

Terminals and Ietwork Coupling ibrrangaments. 

Pacsimile and  soma  aspects of medical electronics are 

data transmission intensive by their nature. It was found 

that tneic use of built-in data couplers eas extrefflely lim-

ited. 
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Digital Devices ------- ------- 

As noted before the general rule seems to be for 

manufacturers  of unique devices to incorporate manufactured 

modems for use in their data communication. Commercial data 

retrieval systems such as Teledon proposed by Department of 

Communications, and other systems proposed by 3e 11 Canada, 

and TO3MR, ace areas in the future which may very well 

prove to be an exception to this general rule. In these 

systems the demand for high volume cheap terminals will 

force manufacturers to cut all unnecessary costs to a 

minimum. This relatively new use of high technology devices 

utilizing common carriers is likely to have a significant 

impact on data communications over common carriers. For the 

first time data communications will be available to the gen-

eral public in a cheap, readily available form. IL  will no 

longer be a rare (relative to voice communications) use of 

the existing networks. New industries are  likely to get 

quickly on the bandwagon and a vecy competitive marketplace 

is likely to emerge. At this time, Canada is taking a lead 

in data retrieval type commercial systems. The success of 

technology trials here is being watched carefully by other 

countries. 

The rapid growth of the new Videotex technology sug-

gests  te  need for separate kinds of regulation. The termi-

nais .in tris new area ace simple user produced consumer  ter-

minais.  There is serious question wnether such terminals 
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should Pe regulated on electrical characteristics alone oc 

if the digital protocol should be tested as well. 

A second consumer related product likely to spin-off 

from the emerging nigh technology in both terminals and data 

communications is electronic mail systems. There already ex-

ists many systems associated with time-share computer sys-

tems. Foc example, when I access tne time-snare system of 

the University of 4ater1oo, I get an indication of the total 

number of memos seat to me by other time-shace users. It 

has provided a method of contact to me that is reliable and 

quick. I  cari,  at my leisure, answer or act on the messages 

(usually once a day) and what is better, I can access the 

time-share system'from almost any place in North America 

with a local telephone call. This is accomolished via the 

newly developed data communication networks (DATAPAC in Ca-

nada and Telenet and 14T in the U.S.A.). The establish-

ment of centers for message nandling is likely only to occur 

in the near future. Such centers ara likely to be used ini-

tially by manufacturers to process sales orders from sales 

representatives and by other groups as a common low cost 

communications system to keep track of employees wno are 

travelling extensively. 



VI 	Standard Terminal Interface 

In the first T.A.P. contract it was found that a defin-

ite need existed to have a standard terminal interface. 

There nas been a long term reluctance by manufacturers to 

deal directly with the common carrier networks if it could 

be avoided. 

Appendix 5 includes a schematic and a description of a 

standard interface circuit. It is designed to meet all of 

the necessary interface parameters except spectral content 

and signal levels. The use of a standard interface will 

minimize the need  of a manufacturer to develop common car-

rier interfaces.  rue  manufacturer will have to make only 

level adjustments to the interface and ensure his data meets 

the spectrum content requirements outlined in the CS-02 Cer-

tification Standards. 

It is anticipated that the design of a Standard Termi-

nal Interface will be placed in the public domain. It is 

expected that the Standard Terminal Interface could be used 

by manufacturers to summarize the amount of design time re-

quired to interface to  the  common carrier networks. 
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VII Longitudinal 3alance 

"Teleohone companies and equipment 

manufacturers have generally agceed on a 

definition for longitudinal balance foc 

many yeacs. This agreement extends also 

to the basic approach followed when 

measuring balance. Testing for balance 

involves the application of a longitudi-

nal voltage. Tnen any cesulting metal-

lic voltage is measured, and the ratio 

of the two voltages is used to develop a 

balance number. Unfortunately, agree-

ment has ended at about this point." 

(IEEE Std. 455-1975.) 

Longitudinal balance is defined to be good when the in-

put impedance of two terminals is very neacly identical with 

reference to  sotie  external point, usually ground. 

Aost of tne problems related to Longitudinal 3alance 

has centered on two items 1) dow is longitudinal balance 

measured? 2) What constitutes acceptable longitudinal bal-

ance? 

Ay examination of the longitudinal balance pcoblem rias 

yielded several cost-wise questions. It is generally ack-

nowledged that impcoving the longitudinal balance of a ter-

minal device will improve the overall quality of the net- 
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work. It can also be stated that the effects of poor longi-

tudinal balance accumulate and when the longitudinal balance 

of a terminal is neasured we examine its contribution to 

overall network imbalance. The effect of imbalance is line 

ccoss-talk which often can actually be heard on standard 

telephone lines. 

The question of measurement technique has been answered 

by the publication of an IEEE document entitled, "IEEE Stan-

dard msr Procedure for Measuring Longitudinal Balance of 

Telephone Equipment Jperating in the Voice Band". (IEEE 

Std. 455-1976). This short document contains a great deal 

of useful information related to longitudinal balance, its 

meaning, and its measurement. It is also referred to in the 

03 -02 Certification Standard in the section on Longitudinal 

Balance. 

At least in part, the Certification Standard CS-92 

fails to leave the 'reader with a clear idea about the ex-

pected results in measuring Longitudinal Balance. 0S-02 

refers to IEEE Standard 455-1975 as source both as its meas-

urement and as the configuration of the test environment. I 

would recommend that more information regarding the IEEE 

Std. 455-1976 test set be published as part of the 05 -92 

Standard. Tnis would give a better indication to manufac-

turers (especially small ones) about the required technical 

specification of terminals attaching themselves to the com-

mon carrier networks. 
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This  is important for a second reason as well. A well 

meaning manufacturer purchases the required Department of 

Communication documents relating to the Terminal Attachment 

Program only to find that information essential to compli-

ance with the program is lacking. 

The numerical evaluation of terminal equipment for 

longitudinal balance poses several serious problems. The 

figure of merit assigned to a terminal specifies the longi-

tudinal imbalance to the network of a specific terminal. 

Imbalance is an accumulative effect of many different net-

work components.  The  common carriers equipment contributes 

to the overall effect of increased noise and cross-talk 

between lines. The Canadian approach through T.A.P. has 

been to establish values of imbalance to the point where a 

properly designed terminal can meet the requirements. These 

values ace somewhat higher than those generally suggested in 

the U.S.A. (Petition to F.C.C. from Charles D. Hansell, 

Chairman IEEE Susceptability Subcommittee, April 1978.) At 

this point in time, I believe that these values should be 

retained. The balance values as they exist assure Canadian 

product acceptance in the United States. 

The standards as they exist will assume Canadian consu-

mers of a high product standard. The high quality Canadian 

carrier networks will not be adversely affected by the addi-

tion of new foreign devices. This assurance is important 

for all users in the years to come. 
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VIII Summary 

Tue  growth of the Terminal Attachment Program at 

Department of Communications has focussed the interests of 

users and manufacturers of terminal equipment to the inter-

face standards sought by the common carriers. Department of 

Communications through the T.A.P. program has served as an 

unbiased forum to debate and establish standards. As tecn-

nology cnanges, new and different standards will likely be 

sought. 

Computer networks, for example, already require that 

terminals have both electrical standardization and standard-

ization of the data formats. This type of terminal standard 

will likely be eventually required foc use with the new in-

formation retrieval type of consumer services. Although it 

is not clear at this time ekactly in which direction these 

services will go, a number of common items seem to be emerg-

ing. A'ass use of specialized terminals will likely generate 

keen competition between Canadian companies for the market 

place. Department of Communications has been studying such 

services throughout its Videotex program. It is my opinion 

that regulations pertaining to Videotex related services 

should be examined now for implementation at some future 

time. 

The use of common carrier networks for data transmis-

sion is now a common place occurrence. The variable nature 

of the user applications bas tended to  encourage manufactur- 



ers to treat the actual interface to the common carrier net-

works as a separate problem. It has been usual foc a 

manufacturer to use a standard interface (modem) manufac-

tured by someone else. 

In many respects manufacturers (especially small ones) 

are afraid of the common carrier networks. The interface 

terms and conditions ace foreign to them and they rational-

ize this fear by observing that they ace able to buy a solu-

tion to their interface problems.  Trie  need for a standard 

interface exists. The use of a standard network interface 

will encourage product development by small companies. 

Trie publication of a standard network interface will 

give insight to manufacturers of the reguicements of trie  

network interface. It will also provide a badly needed ex-

ample to enhance  trie  CS-02 test specification. 

The longitudinal balance of a terminal device has long 

been an outstandin3 problem; both the measurement of the 

longitudinal balance and the evaluation of balance. I would 

recommend that the IEEE Standard 155-1976 continue to be 

used in measuring longitudinal balance. This standard is 

simple and has achieved almost universal acceptance. 

would like to aid, however, tnat CS-02 certification stan-

dards be altered to more fully explain both the nature of 

longitudinal balance and to illustrate the mecnanics of the 

actual tests. 
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On a quantitative basis the present values of accept-

able longitudinal balance should be left as they are. I be-

lieve the curent limits will encourage the maintenance of a 

high communication standacd. 

The future will nave many more data terminals especial-

ly related to interactive consumer data base retrieval 

equipment. It is my belief tnat terminal equipment of this 

type will likely require certification for botn data proto-

col and electrical standards. On the bright sida I would 

eKpect such equipment to be simple, reliable, and well en-

gineered. 
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1 IX Nppendices: 

(1) USSR Aanual for  trie  Data Base 

(2) AJOULA.R Data Base Entries 

(3) FACSIAILE Data Base Entries 

(4) 430E-1 Data Base Entries 

(5) 'STANDARD Network Interface 

(6) 3\1PLE Terminal_ Session 



- 18 - 

Aooandix 1 

USE "IANUAL FO THE DATA 3A3E 

The Terminal Attachment Program (T.A.P.) database con-

tains information on items which use the teleohone network 

to send data. Tnese items are in three categories: modems, 

facsimile eguipment, and medical equipment. 3y far the 

largest area is modems witn over 300 entries. Each entry in 

each category has several "attributes" associated with it. 

For example, in the modems, attributes include 

manufacturer's name, tne modem's model number, its baud 

rate, cost, and so on. In this database, these  are  referred 

to as "headings". 

There are commands which allow the user to manipulate 

the data to suit his requirements. Unwanted data can be dis- 

carded (temporarily), data can be sorted, and data can 

printed in a variety of ways. 

4nen first signing on to the database, one has access 

to the whole pool of data. :lowevec, one seldom wants to 

print out all of the data -- so tne database includes com-

mands to remove the un•anted pieces of data from the pool. 

One can think of it as looking at the whole subject at 

first, and then narrowing down the view until you see only 

those things which ace of interest. At that time, these 

remaining items can be printed on the terminal. 

be 



Trie  following is a detailed description of how to use 

the commands to manipulate the database information. Aote 

that in the examoles which ace given, text which would be 

typed by  trie  user of the database is indented six spaces 

from the left, just as it would be when the user typed it. 

The database program's replies start at  trie  left margin. 

Getting to  trie  Database 

Po use the database, one must first tell the computer 

to enter the APL subsystem. This is because all the commands 

to manipulate the database ace written in trie  APL language. 

Assuming that one is signed on, and has just received a 

prompt from TOL (the exclamation mark), the following will 

enter APL: 

!APL<cr> 	 <---user types "APL" and bits return 

Aow, the user must load the programs 	into 	his 

workspace.  This  is done by typing: 

)LOAD DATA3ASO 

The right parenthesis tells APL that this is a command. 

The database program will now be loaded and will commence 

execution automatically. 

Trie  first thing you will be asked is to specify which 

of the three areas you are interested in: modems, facsimile, 

or medical equipment. Each is stored in a separate File, and 
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so only one can be accessed at a time. Af ter  you  have  speci-

fied, the appropriate files Gill be opened, and control is 

given to the user. Note that the orompt for the user is six 

blanks, i.e. the typewheel (oc cursor) will move in six 

spaces from tne margin and wait. 

Gen.eral Command Information 

Any of the system commands can be invoked simply by 

typiag a single command name and hitting return. If more in-

formation is required, the program will prompt the user for 

it. 

Help and Exolain 

There is a command which will introduce the user to all 

of the other commands: it is "HELP". ghan the user types 

"HELP",  ne  will e given a list of all of the commands 

available, and a short note on each. One of the commands is 

a supplement to "HELP", and that is "EXPLAIN". 	If a user 

types "EXPLAIN", and nits return, ne will be asked to enter 

the name of a command he wants explained. This will give nim 

a more detailed description of that command than "HELP" 

could give. 

The following is a list of commands, similar to the one 

given by  trie  "HELP" command: 

BYE 	to sign off 

E&PRIES 	to find out now many entries tnere are 
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ExelArA 	to find out how to use tne commands correctly 

SELECT 	to select entries which contain soecific data 

HEADINSS 	to  • et a list of valid headings 

HELP 	to see this list of commands 

LINES 	to set tne maximum number of lines per page 

PRI:u 	to print the selected entries 

RESTART 	to 'unget' the entries and start over 

SORT 	to sort the entries into alphabetical order 

WIDTH 	to set the maximum number of characters per line 

The "EXPLAIN" command will give the user more detailed 

information on each of these commands. The following is 

similar to information given by the "EXPLAIN" command: 

EXPLAIN 

WHICH CDIAAND? SYE 

TO  • IGN OFF OF THE SYSTEA JUST TYPE THE viORD 3YE. 

EXPLAIN 

WHICH COAAAND? ENTRIES 

PO FIND JUT HO .  AANY ENTRIES ARE CURRENTLY AVAILA3LE, 

jHST TYPE TUE WORD ENTRIES. 

EXPLAIN 

WHICH C011AND? EXPLAIN 

TO SET AN EXPLANATION OF THE COMANDS IN THIS SYSTEI, 

JUS2 TYPE THE WORD EXPLAIN. 

20 SEE A LIST OF VALID C.MAAMOS, TYPE THE WORD HELP. 

Entries 
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The entcies command tells the user.  how many pieces of 

data cemain in the available data pool at any L ime. As the 

use r  removes more and more unwanted pieces of data Ecom the 

pool by using tne "SELECT" command, the number returned by 

the "EiNITRIE3" command will be reduced to reflect this. In 

addition, tnis command is automatically invoked at the end 

of the "SELECT" command. ?,xample: 

EiATRIES 

112 EIURIES 

deadings 

The "i712,ABI3" command tells the user the names of the 

headings cufcently in use. These headings will change, 

depending on Which section of the database is being used: 

modems, facsimile, oc medical equipment. They may also 

change as the database information is updated. Tris infor- 

is necessary to use trie u3SUF,C2" command correctly. 

Example: 

HEADIA,33 

T -LIE FOL,LD.q.HS 	VUID HEADIG3: 

MANU2ACTUUR,A3DEL,SPEED,CD31',CD4'4UP3 

..estact 

The niu3rARra command revefsas the effects of tile, 

"si2ucr" command. All of the data wnicn w as discacded be-

comes available ajain. This allows the user to start over. 
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Example: 

E,NTRIES 

23 2dq.PRI133 

RESTART 

309 UTRIES 

ort 

rhe "3DRT" command aill sort  the  selected data alpha-

betically. After: the command name is entered, tna user will 

be ocomoted to enter tne names of  the  headings ne aishes the 

sort to be done on. That is to say, if he wants the data in 

order of  manufacturer 's  name, 11 a  wauld enter "vIANOF.W.TUR". 

Nota that more than one name may be entered at once, 

separated by commas. This  allows the user to have  ail  the 

items of one manufacturer (for example) further sorted by 

model number. Example: 

3D Ri 

oISICH T2ADIG3? 1 ,11UFACTUaER,13DEL 

Select 

When using the database, one can select entries anion 

are of interest by asing tne "3ELSCr" command. The rest of 

the data is discarded. In this day, tne user can cut down 

the amount of data to be printed. Then, the information 

whicn remains can be brinted on the user's terminal. In 

this manner, one extracts only the pertinent information 



from amon] all of tnat which is containel in the database. 

To use tne select command, type the 'word "3ELECT". The pco- 

,gcam will then ask for: three pieces of information, one at a 

time. It will want to knod dnat heading you dant to use, 

daat data you ace looking foc in that heading, and tne match 

you want made 	(e,luality, 	inequality, etc.) 	It will ask 

"AdIC -71 'clED.ENG?", 	to which you snould anse:  one 	of 

"LsniFj\CTURER", 	"400EL", 	oc the like. This indicates di:lien 

neading you want to use as the oasis for: keeping a: discard- 

ing tne data. 	The seconJ question will be ".çUl!\T REL,WIDA- 

Pinswecs to tnis will include "EQ" foc elual, 

foc not equal, etc. This is eucther explained below. 	The 

thicd juestion is ":1M .1111  VALUE?". 	dace  one types the name of 

tne company, or type of modem, oc cost, oc dnateJec one is 

seaccnin3 foc. 	See the followin,3 examples: 

SELECT 

vqAICM AEADDVS? AAAJFACTUaER 

!MAT RELATIDASAIP? 

Af:Ril VALUE? DATA'ISX 

In tnis example tne use: wants to select all  the  en- 

tcies Where tne manufactucec is equal to "DTUEX". 

'SELECT 

elAIOM AnDIA,3?  'r .j  

'MAP REL\TIOASMIP? LE 

TIF\T V\LUE? 333 

IMF? 



Tnis example demonstrates boa select the moJems 0 
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wàose speed 13 less than or equal to 3j 2  bps. 

Pnis is tne complete list of celationships: 

EQ equal 

NE not equal 

LE less than or equal to 

UT less than 

GE greater than oc equal to 

GP gcaateu than 

NE not equal 

CO contains 

The "CD" relationship can be used wnere the exact name 

of a company, foc example, is not knoan. If  tac  user answers 

the thcee questions as "1ANDf?"\CTU,2ER", "CO", ani "DA.TA", all 

companies whose name contains the pnrase "DATA" will be 

selected. 

Pcint 

The "PRIP" command, of  cour se,  is used to print the 

remaining data on  tac usecs tecminal. All that's necessary 

is to entec the word "PAINP". Lie  format of the output is 

controlled by the "LINES" and ".1IDTH" commands, which th-.1 

usec should use before printing (sea below). The "PRIAT" 

command will aeK. the user to entec the names of the headings 

ne wants pcinted. Tnese bea3ings will be pcinted out in the 

order that the user entecs them. Tnerefore, if you're in- 
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terested in the model numpec, and the cost, it would mae 

sense to enter "43DEL,CO3T". 	A person interested in the 

manufacturer's name, 	an3 	any 	comments 	would 	enter 

"AANUFACPUR2,R,C3AdSiiTS" instead. Example: 

pRiar 

1d Ici-1  AnD1Wg'3? Ann,C.D32 

-3 .323 	 -$ 249 

-103N 	 -$ 15 

Lines and .'id Lb  

Tne "LI'da13" and "IDI'd" comman3s are used to tell tne 

programs the size of the user's page or terminal screen. As 

before, just enter the command name, and you will be promot-

ed for data. The number you give to  trie  "LINE:3" command in-

dicates the maximum number of lines which will be ocinted 

per paje. After  Lois  many lines, output will be suspended 

until  trie user nits tne "return" kev on  ois  terminal. The 

nimber  given to "ilIO2c1" determines  trie  lenjth of the lines 

that will be printed. If the line would have been too long, 

it is cnopped in an appropriate place, and the remainder is 

shifted to the net line. 

U.2  

The "BM" command gets the user out of the database, 

and back to rn, the normal Level on tn ,_ computer. Just 

enter the word "3M". 
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A Typical Session 

A typical  user 's  session witn  trie  database might go as 

follows: 

1. User signs on and accesses database. 

2. User specifies area of interest; modems, fax, or medi-

cal. 

3. User finds  out  how many pieces of data are available 

witn H.M2RISS" command. 

4. User decides to cut  • own number: of entries by juJicious 

usa of 'SELECT". 

5. User tells programs size of page witn "LIN3" and 

"eilOrd" commands. 

6. User ha s data printed on terminal by "PRIAP" comman. 

7. User signs off via "3YE" command. 

Final Notes 

3ecause of the method used in the construction of the 

commands for tn-2 database, it is possible to get unexpected 

error messages. This would nappen if trie  user typed invalid 

commands oc garb:ale where a command name was expected. These 

messages are generated by APL directly, and do not indicate 

a problem with the database, only tnat the user shoufl stick 

witn tne proper commands. 



-line type 

-freguencies 

-voice grade 

-1075,1D35,2355 Hz 

- 23 - 

ndi 2 

1L,IDICAL -2,A11 RIE3 

manufacturer 	 -model 

-lin connection 

-comments 

Hewlett Pac:cacd 	 -1517i‘. 

-internal daa 

-internal auto diale 

Cambridge Instrument 	-3033 

-internal dau 

-inte::nal auto dialer: 

-voice grade 

-1375,1935,2355 Hz 



- 2') - 

Aooenïix 3 

F ,ACSFIILE JDAT 3AS UTRIS3 

manufacturer 	 -mode ]. 	 -speed 

-lin? connection 	 -moJulatioh 

-line type 	 -comments 

Infolink 	 -Scanatron 	 -3 min./page 

-daa 	 -fsk/em 

-voice grale 

Infolink 	 -Electcowcitec 	 -na 

-Jaa 	 -fm 

-voice gra .:le 	 -transmits handdritin:2 

Graphic Sciences 	-des 4130 	 -2 to 12 min 

-daa 	 -fit 

-voice grade 

Graphic Sciences 	-dex 703 	 -2 to 5 min./page 

-acoustic coupler 	-am/fm 

-voice grade 	 -uses reverse channel 

Graphi e  Sciences 	 -dex I 	 -5 min ./page 

-acoustic coupler 	 -fin 

-voice grade 	 -uses reverse channel 

Gcapnic Sciences 	-Jex VI 	 -5 min. /page  

-fin 

-voice g:7ade 	 -uses reverse channel 



Graohic Sciences 

Gcapnic Sciences 

Grapnic Sciences 

Graphic Sciences 

Graphic Sciences 

Gra9hic Sciences 

111  

1 II 

3.4 

-3 oc S min./page 

-fm 

-uses reverse channe]. 

- 33 - 

-dex VII 	 -6 min./oage 

-automatic jaa 	 -fm 

-voice grade 	 -uses reverse channel 

-dex IX 	 -4 min./oage 

-acoustic couoler 	-Fm 

-voice grade 	 -uses reverse cnannel 

-de x 133 	 -3 or 6 min./oage 

-acoustic coupler' 	 -fm 

-voice grade 	 -uses reverse channel 

-dex 131 	 -3 or 5 min./page 

-daa 	 -fm 

-voice grade 	 -usas reverse channel 

-deel.  132 

-automatic daa 

-voice grade 

-de x 123 	 -2 min./page 

-acoustic coupler 	-fm 

-voice grade 	 -uses reverse channel 

-VRC II 	 -4 or S min ./page 

-acoustic oc daa 	 -Fm 

-voice grade 	 -output 3dbm adjustabl ,  

-TAO 513 	 -3 to 5 min./page 

-acoustic coupler 	-Fm 

-voice grade 	 -output -15 to 3dbm 
adjustable 



31 

3 ,1 

- 31 - 

-VRC 	 -4 or 5 minJpa .32 

-acoustic couolec oc daa -Cm 

-voic 	cade 	 -output Odbn adjustaol 

-35 sec./pa:i.e. 

-daa 	 -fsk 

-voice gcale 	 -digitally encoi3s da: 



-oc i. 

■■••■■ -$ 325 

-auto ans 

-$ 625 

- 32 - 

Appendig 4 

manufacturer 

Acrodyne 

MODE4 D‘PA 3A3F,' ;1PR1U 

- -model 	 -equivalent 

-speed 	 -mo3ulation nethoi 

-asyncn/synch 	 -half/full luplex 

-lins type 	 -line conditioning 

-connection signal 	-equalisation 

-reverse channel 	 -voice/data 

- oc ijinate/answez: 	-looDback 

-comments 	 -or ice 

-VTC1 	 -103A 

-30') 	 -fsk 

-a 	 -half/full 

-acoustic;2 wire 

-R32323/C;contact 

Acrodyne -VTC2 	 -103à 

-300 	 -fsk 

-a 	 -half/full 

-acoustic72 wire 

-R32323/0 



-o: 1g 

-$ 365 

- 33 - 

American Systems -31933 	 -493D/0 

-19 	 -fsk 

-a 	 -shupleK 

-2 wire 	 - 

-R32320;contact 	 -fixed 

AnJerson Jacobson 

-ocig/auto ans 

-receives Youcn Tones 	-not availab12 

-103-%242 	 -L  

- -459 	 fsk  

-a 	 -half/Full 

-acoustic 	 -  

-R32323;teletype 

Anderson Jacobson 

-450 	 -fsk 

-a 	 -full 

-acoustic 

-R3232C;TTL 

-or 1g 

-0EM only 	 -$ 210 



- 34 - 

Anderson jacobson -i\D342 	 -103 

-33j 	 -fsk 

-a 	 -half/full 

-acoustic;2 wire 	 - 

-R32323;teletype 

-or:ig/ans 

-$ 435 

And'erson Jacobson -%D\01203 	 -9 390 

-1200 	 -fsk 

-a 	 -simplex/half 

-acoustic 	 - 

-.R32323 

-$ 935 

Anderson Jacobson -ADC212 	 - 

-303 	 -fsk 

-a 	 -full 

-acoustic 

-U.K. version 	 -$ 495 



Anderson Jacobson -V1211 	 - 

-303 	 -fsk 

-a 	 -half/full 

-acoustic;2 wice 

-COUP 

- 

-fits Europea 	ndset 	-$ 195 

An3erson Jacobson 

Anderson Jacobson 

-D01151 	 - 

-150 	 -fsk 

-a 	 -half/full 

-2/4 wire 

-131 tybe 

- 

-or:ig/ans 

-limiteJ distance 	-$ 165 

-L142 	 -103F 

-303 	 -fsk 

-a 	 -a1 /[u11 

-2/1 wit:e 

-$ 240 



- 36 - 

Il Anderson Jacobson 	-L145 	 -1I3F 

II -309 	 -fsk 

-a 	 -ha1f/fu11 

I -2/4 wire 	 - 

II 	 _ 	 _ 

Il 	
-auto ans 	 _ 

- -$ 210 

I %rider:son Jacobson 	-L159/12 series 	- 

II -50i 	 -fsk 

-a 	 -halF/full 

II 	 -2/4 wire 	 - 

II -RS232C 	 - 

- 	 - 

11 	
-ocig/ans 	 -cem/loc 

- -$ 155 to $ 239 

II 
ânderson Jacobson 	-L184/12 	 -193F 

I -459 	 -fsk 

II 	
-a 	 -half/full 

-2 wire 	 _ 

II 	
-R3939 0 	 - 

II 11n 5 	 -rem/loc 

11 	

- 	 -$ 139 



Ander:son Jacobson 

Anderson Jacooson 

Andecson Jacobson 

- 37 - 

- Ij1291/12 	 -202C/0 

-1200 	 -fsk 

-a 	 -simolex/half 

-bàà;2/4 wit:e 

-R3 9 32 0 	 -man 

- C2V 

-ocig/auto ans 	 -cem/loc 

-$ 350 

-AU23/12 series 	 -13n/G 

-433 	 -fsk 

-a 	 -full 

-Dàà 

-R3232C 

- 

-ocig/auto ans 	 -rem/loc 

-$ 210 

-TAJ330K 	 -103A 

-153 	 -fsk 

-a 	 -half/Cull 

-2/4 wire 

-telety9e 

-ocig/ans 

-mounted in telepcinter -$ 320 



- 33 - 

Asecocom 

	

-113 	 -103;113 

	

-303 	 -fsk 

a 	 -simp1ex/ha1f/fu11 

-acoustic42 wice 

-R32323/C;teletype 

- 

-ocig 

-$ 295 

%strocom -113% 	 -103;113 

-333 	 -fsk 

-a 	 -half/full 

-acoustic;2 wice 

-RS2320;teletype 

-ocig/ans 	 -loc 

-$ 345 

Astl:ocom -120  sec  ies 	 -202 

-123 3 /13 3 	 -fsk 

-a 	 -simplex/half 

-2/4 eiz:e 	 -02 

-R$2323/0 	 -fixed 

-C2V 

-oig/auto ans 

-has indicatocs 	 -$ 245 to $  3 00 



- 39 - 

Astrocom -133 series 	 -103 

-300 	 -fsk 

-a 	 -full 

-2 wice 	 - 

-RS2323/C 

- or ig/auto ans 

-has indicators 	 -$ 115 to $ 415 

Astrocom 

Astcocom 

-143 	 - 

-120j 	 -Esk 

-a 	 -half/Eu11 

-2 wire 	 - 

-RS2323/C 	 - 

- C2V 	 - 

-ocig/auto ans 	 - 

-signal status indicatoz: -$ 433 

-320 	 -201A/3/C 

-300 	 -pm 

-s 	 -simplex/half/full 

-2/4 wire 

-RS2323/C 

-ocig/ans 	 -loc 

-self test 	 -$1230 



nstrocom 

Astcocom 

1
1 

ii 

i l  
I 

1 
iI  
 

I I/ 
-simplex/half/full 

Astrocom 

fi  
nnn •••• 

- 40 - 

-'133/2 

-2400 to 19230 	 -pm 

-s 	 -half/full 

-2/4 wire 	 - 

-R32323/0 

-orig/ans 	 -rem/loc 

-limited distance 	-$ 725 

- SC 203 

-2030 to 19200 

-s 

-2/4 wire private 

-!:C32323/0 

•nn •• 

fi -oc ig/ans 

-self test;limite3 dist. 	920 to $1525 

-SC430 

-10333 to 133333 

-s 

-2/4 wire ocivate 

-R323 23/C  

- Pm 

-simplex/half/full 

3 

I i • 

- oc ig/ans 

-limited distance 	-$U325 



- 41 - 

3e 11  System 

3e 11 Systeal 

-131;113;113 

-303  

-a 	 -half/full 

-2 wice 

-R3232: 	 -fied 

-ocig/auto ans 	 - 

-intagcal handset 	-not available 

-113J 	 -101;103;113 

-3rD 	 -fsk 

-a 	 -balf/Eull 

-2 wice 

-R32320 	 -fixed 

-o;:ig/auto ans 	 -cem/loc 

-not available 

3e11 3ystem -113 	 -101;103;1133 

-330 	 -fsk 

-a 	 -half/full 

-2 wire 	 - 

-R3232: 	 -fixed 

-oci 	 - 

-integcal handset 	-$ l2/no 



Bell System 

Bell 3y3teA 

-1133 	 -101;103;113:1 

-330 	 -fsk 

-a 	 -nalf/full 

-2 wire 

-RS232C 	 -fiKed 

-auto ans 	 - 

-integral handset 	 -$ 10.50/mo 

-113D 	 -101;113;107 

-300 	 -fsk 

-a 	 -half full 

- 2 wire 	 - 

-R3232C 	 -fixed 

- auto ans 	 -rem digital 

-not available 

Bell 3ystem 

-2030 	 -4 phase pm 	• 

-s 	 -half/full 

- 2/4 aire 

-R32320;contact 	 -fixe d 

-orig/auto ans 	 - 

-integral handset 	 -$ 55 to $ 73 /mo. 



Bell câystem 

1 

Sell System 1 

1 
1 

3s11 33n  

1 

1 

- 13 - 

-2313 	 -2013/0 

-2431 	 -4 phase om 

-s 	 • -half/full 

- 2/4 wice 	 -02 

-R3232:;contact 	 -fiKed 

- or: ig/auto ans 

-integcal handset 	 -$ 55 /mo. 

-2010 	 -2013/0 

-2100 	 -4 onase pm 

-s 	 -half/Full 

-2/4 dice 	 - 

-RS2320 

-ocig/auto ans 	 -rem/lo 

-self test 	 -$ 59.55 /mo. 

-231LS1 

-2100/2400 -pfk 

-s 

-2/4 wice 

-R 3 232C 	 -adaptive 

-153 bps 	 -v/d 

-cem/loc 

-not availabi-_, 



- 44  - 

3e11 SysUem -2320 	 -202%/p/E/R/3 

-1203/133J 	 -fsk 

-a 	 -half/full 

-2/4 wire 	 -01/ 0 2 

-R 3 232C 	 -Fixed 

- C2V 	 -v/d 

-orig/auto ans 

-$ 30 to $ 35 /mo. 

3e1l 3yste.11 -2020 	 -202 2\/C/E/T 

-1303 	 -Fsk 

-a 	 -half/Full 

-2/4 wire 	 -01/02  

-R3232C;contact 	 -fixed 

-rev 	 -v/d 

-o;:ig/auto ans 

-$ 30 to $ 10 /ro.  

3e11 Systeal -2022 	 -20M/C/-0/3 

-1300 	 -fsk 

-a 	 -half 

-2/4 wire 	 -01/0 2 

-R32320 	 -fixed 

-rev 	 -v/d 

-orig/auto ans .1••• 

-$ 14 /mo. 



- 45 - 

3el1 System -202R 	 -21M/C/D/E 

-1330 	 -fsk 

-a 	 -half/full 

-2/4 wice 	 -01/02 

-R3 9 320 	 -fixed 

-oz:ig/ans 

-$ 13 to $ 21 /mo. 

3e 11 3ystem -2023 	 -2020 

-12ej3 	 -fsk 

-a 	 -half 

-2 e/iCe 	 - 

-R32320 	 -Fixei 

-cev 

-ocig/auto ans 	 -cem/loc 

-self test 	 -$ 32.50 /mo. 

3e11 System -20 211 	 -2323/R 

-1300 	 -fsk 

-a 	 -half/full 

-2/1 ; ire 	 -02 

-R3232C 	 -fixei 

-ce_v 	 -v/d 

-ocig/ans 	 -cem/lo0 

-$ 21.35 /mo. 



Bell System - 

-4333 	 -3 phase pm 

-s 	 -half/full 

-4 c ire 

-R $2320 	 -auto 

-v/d 

-orig/ans 	 -rem/loc 

-self test 	 -$ 135 /mo. 

Bell System 

3,: 11 System 

-43713 	 -3 phase om 

-s 	 -half 

-2 i ire 	 - 

-R32320 	 -auto 

-v/d 

-ocig/auto ans 	 -rem/loc 

-self test 	 -$ 135 /mo. 

- 

-9630 	 -quam 

-s 	 -half/full 

-4 wire 	 -D1 

-RS2320 	 -auto 

-orig/ans 	 -rem/loc 

-self test 	 -$ 249 /mo. 



-311 series 

-19210 to 230410 

-s 

3all 3y 3tem 

3e 11  System 

3e 11 3ystem 

-212A 	 -101;113;113 

-303 	 -fsk 

-a 	 -half/full 

-2 wice 

-Fixed 

-v/d 

-ocig/auto ans 	 -rem/loc 

-not available 

-212 	 -212A 

-1230 

 -s 	 -Eull 

-2 wice 

-R3232C 	 -fiKed 

-v/d 

-ocig/auto ans 	 -cem/loc 

-no  t available 

-5030/3003 common cnan'l - 

-built into tecminals 	-not avail 



3e 11  System 

Bell Systetri 

-330/123j 	 -101;103;113 

-300 	 -fsk 

-a 	 -half/full 

-2 wice 

-R3232C 	 -fixed 

-v/d 

-ocil/auto ans 	 -cem/loc 

-no.  available 

-107A 	 -101 

-fsk 

-a 	 -s imple 

-2 wice 

-voltage;contact 	 -fixed 

-v/d 

-auto ans 

-ceceives Toucn Tones 	-not available 

Bell System -4073 

-10 	 -fsk 

-a 	 -simplex 

-2 wice 

-voltage :contact 	 -fixed 

-v/d 

-auto ans 

-ceceives roucn Tones 	-not'available 



-v 1:3 

-auto ans 

-fsic 

-line 

Bell System -GDC2j2T 

-1200/13iD 

-a 

-2/1 dice 

-RS232C 

-cev 

- 49 - 

Bell System -407C 	 -411 

-110 to 310 	 -fsk 

-a 	 -half 

-2 wice 	 - 

-R3232C;contact 

-uses Toucn Tones 	-not available 

Bell System -Codex 95.D3 

-9511 -passe ampl. 

-- c 

-1 wice 

	

-R3232C 	 -auto 

-digital 

-not available 

-loc 

-not available 



Bell ystem -A1J3 

-2400/4303 

-s 

-4 wire 

-RS232: 

-gam 

-adaptive 

- 50 - 

-loc 

-not available 

3urroughs -11 %24 33 sr [es 	 -2013 

-2400 	 -psk 

-s 	 -half/full 

-2/4 wire 

-RS237C 	 -fixe d 

-orig/ans 	 -cem/loc 

-2403 has auto ans 	-$1600 

Buccoujns -2A713 	 -202D 

-1300 	 -fsk 

-a 	 -half/full 

-2/4 wice 

-RS2320 	 -man 

-ocig/ans 	 -rem/loc 

-$ 790 



-fsk 

-M714-1 

-130j 

-a 

-2/4 • ire 

-R3232 

3uccoughs 

- 51 - 

Burrocjas -r ,\ 714 	 -2D20 

-1200/1330 	 -fsk 

-a 	 -halF/full 

-2/4 wire 	 -C2 (at 1200) 

- 1 32390 	 -fixed 

- 

-OC ig/auto ans 	 -rem/loc 

-auto call 	 -$1090 

-yes 

- $1700 

Burro u j -M733-43 	 - 

-4330 	 -3 ?hase psk 

-s 	 -half/full 

-4 wire 	 -01 

-R32320;CCIPP 

- 

-oc ig/ans 	 -rem/loc 

-$5001 



- 5") - 

Burcougns -M733 	 -2320 

-1330 	 -fsk 

-a 	 -half/full 

-4 / ice 

-a3232C 

-ocig/ans 	 -cem/loc 

-$ 950 

Cartefone -403D 	 -433D 

-10 	 -fsk 

-a 

 

-hall 

 -2 wice 	 - 

-2-of-3004;voltage 

-auto ans 

-busy out diagnostic 	-$ 495 

Cartecfone -93103A 	 -1 03A 

-410 	 -Fsk 

-a 	 -full 

-2/4 dice 

-R32323/0;teletype 	- 

-rev 	 -v/d 

-ocig/auto ans 	 -rem 

-integral handset 	-$ 425 



C.acterfona 

-ocig/auto ans 

Cactecfone 

Codex 

- 53 - 

- LIX/DDD moial 	 - 101C 

-440 	 -Esk 

-a 	 -half/full 

-2/4 aice;DU 	 - 

-R3232C;teletyp 

-y/d 

-rem 

-$ 425 to $ 550 

-relex model 	 - 

-75 	 -telex 

-a 	 -half 

-telex 	 - 

-telex 

-ocig/ans 	 -loc 

-$ 333 

-4330 

-4833 -gam 

-s 

-4 aice 

-R32320;11L133C;10IPP 	-auto 

-150 bps 	 -y/d 

-auto ans 

-$4300 



Codex 

Codex 

-4333 dial 

-1333 	 -gain  

-s 	 -half 

-2/4 wire 	 - 

-R'32320;0CITr 	 -auto 

-rev 	 -v/d 

-ocig/auto ans 	 -rem/loc 

-$5575 

-43001 

-430j 	 -qam 

-s 

-4 wice 

-R3232 0 	 -auto 

-75/150 bps 	 -v/d 

n •••n • 

.01.1 -$13 7J0 

Codex -4330C 	 - 

-3200/4310 	 -gam 

-s 	 -simolex/half/Eull 

-4 ',vice 	 - 

-R3232C;CP0122;11L1333 	-auto 

-150 bps 	 -v/d 

-orig/ans 	 -rem/loc 

-multiplexing 	 -$4500 



-q am  

-7233 

-7200 

-s 

- 35 - 

Cod.?.K 

Co3ex 

-43j01 

-433 0 	 -3 phase  pS  

-s 	 -half/full 

-4 wire 	 - 4102 

-ccur 	 -auto 

-rev 

-ocig/ans 	 -rein/loc 

-fflultipleKing 	 -$4539 

-4300AP 

-430J 	 -osk 

-s 	 -full 

-4 aire 	 -C1 

-RS2320;0011'1' 	 -autà 

-rev 	 -v/d 

-ocig/ans 	 -rem/loc 

-$4530 

-4 wire 

-R3232C;1IL133;CCIPT 	-auto 

-v/d 

-$ 7 2J rJ 



Codex -3203LDSj 

-2103 to I 323 0 

-a/s 

-2/4 wice 

-R3232C;4lt,1333 

-Pm 

-half/full 

-fixed 

- 55 - 

Codx -7233 .0 

-1830/7230 	 -gam 

-s 	 -half/full 

-4 wice 	 -09 

-R3232 0 ;CCIPP;'11L1333 	-auto 

-ocig/ans 	 -cem/loc 

-multiplexing 	 -$5350 

Codex 

-oc ig/ans 	 -cem/loc 

-limited distance 	-$ 9D5 

-330033A 

-13033 to 51003 	 -psk 

-Cull 

-1 wice wide band 	- 

-COUP V.35 	 -fixed 

-ocig/ans 	 -rem/loc 

-$6150 



- 57 - 

-9503 

-950j 	 -qam 

-4 wice 

-R32320;III,1330;00IPP 	-auto 

-- $9753 

1 
1 

1 Codex 

1 
Codex 

1 
1 
1 

Codex 	 -95 -33C 

-4303/7203/953J 	 --gam 

-s 	 -half/full 

-4 wice 

-.3232C;0CUP;III,133: 	-auto 

-v/cl 

-orig/ans 	 -rem/loc 

-$3930 

-Cr6 

-1920j 	 a in 

-full 

-4 dice 	 -C ,  

- 3232C;3e11 333 	 -auto 

-v/3 

-ocig/ans 	 -rem/loc 

-$2100 

1 



- 51 - 

Codex 

Cod 2 >(  

-LS11 ,33 ) 

-2433/4303 	 -qam 

-s 	 -half/Full 

-4 wice 	 - 

-M232C;CCI11 Pr4IL133C 	-auto 

-153 	 -v/d 

-ocig/ans 	 -rem/loc 

-multiplexing 	 -$4325 

-L.31 431 

-24J3/4333 	 -3 phase dpsk 

-s 	 -half/full 

-4 gice 

-R5232C;CCIPI' 	 -auto 

-153 ops 	 -v/d 

-o i:4/ans 	 -cem/loc 

-multiplexing 	 -$4325 

Codm -L3113FP 

-2193/4303 	 -qam 

-s 	 -half/full 

-4 wice 	 -Cl 

-- . 32320;C-C1r2;.41L133C 	-auto 

-153 bps 	 -v/d 

-ocig/ans 	 -rem/loc 

-$1503 



- 59 - 

CoJex -LSI72M 	 - 

-433J/72n 	 -qam 

-s 	 -half/full 

-4 wire 	 -02 

-R32320;CCIP2;11L1330 	-auto 

-v/d 

-ocig/ans 	 -rem/loc 

-multiplexing 	 -$5533 

-LSI72FP 	 - 

-43j3/723:J 	 -gam 

-s 	 -half/full 

-4 wire 	 - 0 2 

-RS2320;CCITP; -.1IL133C 	-auto 

-orig/ans 	 -rem/loc 

-$6725 

Codex -L3196/V29 

-gam 

-s 	 -half/full 

-4 wire 

-R32320;CCITP 	 -fixed 

-rev 	 -v/d 

-ocig/ans 	 -reffl/loc 

-multiplexing 	 -$M50 



- 60 - 

Codex 	 -1,31933 11 

- 1300/7233/330 	 -gam 

-half/full 

-4 wice 	 -C2 

-R3232C;CCIT2;41L133C 	-auto 

-ocig/ahs 	 -cem/loc 

- multiplexing 	 -$8530 

Cod2x -LSI95FP 

-43jJ/723J/950â 	 -qam 

-s 	 -nalf/full 

-4 dice 

-R32320;CCIT.17;41L133C 	-auto 

-ocig/ans 	 -cem/loc 

-$3751 

Cohecent -DA11 	 - 

-60D 	 -fsk 

-asynch 	 -simplex/half/full 

-2/4 aice 	 - 

- R3232C;11L1333;contact - 

-cev 	 -v/d 

-ocig/ans 

-multiplexing 	 -$ SO') 



-fsk 

-man 

Coherent 

- 61 - 

-U,14 

-60J/1200 	 -fsk 

-async 	 -half/full 

-2/4 wire 

-OCIPT 

-75 bps 	 -v/d 

-orig/ans 	 -rem/loc 

-output -12 to  i dbm 	-$ 503 

Coherent -nA43 

-1200 

-a 

-2/4 wire 

-R32320;CCIPT V-24 

-75  • ps 

-$ 499 

Coherent -232C 

-1300 	 -fsk 

-a 	 -simplex/half/full 

-2/4 wire 	 - 

-R32320;C0122;11L1333 	- 

-rev 	 -v/c] 

-or ig/ans 	 -loc 

-$ 325 to $ 375 



-Dà15D 	 - 

-13J0 	 -fsk 

-asynch 	 -half/Full 

-2/4 wir:e 	 -none/C1/C2 

-RS232C 

- 52 - 

Cohecent 

Cohc-rent 

-L) ,\153 

-133J 

-a 

-2/4 'dice 

-RS232C;CCITT V-24 

-73 bps 

-fsk 

-man 

-$ 375 

-loc 

Coherent -TYA1 

-Fsk 

-a 	 -simplex/halF/Full 

-2/4 wire 	 - 

-q3232C;11L1333;contact 

-v/cl 

-ociA/ans 

-multiple‘king -$ 523 



-$ 500 to $ 75'3 

- .53 - 

Collins -201 

-75 to  603 	 -fsk 

-a 	 -half/full 

-2/4 wice 

-as2320 

Collins -TC1'110 

-110 	 -fsk 

-asynch 	 -half/full 

-2/4 wice 	 - 

-R32320;fin;CCIF2 

-ocig/ans 

-output 0 to -12 Dbm 	-$  6Y1 to $ 75J 

Collins -TE12M 	 -202D 

-13J3 	 -fsk 

-a 	 -half/full 

-2/4 dice 

--32322 

-C 3V 

-oz:ig/auto ans 	 -loc 

-self test 	 -$ 475 



-PS2401% 

-1233/213 .3 

-syncn 

Collins 

-psk 

- 61 - 

Collins 

Collins 

-TE153 	 - 

-151 	 -fsk 

-asyncn 	 -half/full 

-2/4 wire 	 - 

-R3232:_7;PPL;CCIPT 

- 

-orig/ans 	 -loc 

-output J to -12 Dbm 	-$ 630 to $ 750 

- 11 E2400 	 -2113 

-1203/2431 	 -4 phase om 

-s 	 -simplex/half/Full 

-2/1 i ire 	 - 

-R'3232C;CCIPP 	 -compromise 

-orig/auto ans 	 -cem/loc 

-self test 	 -$ 930 to $1301 

-R3232C;CCIPT 

-output 0 to -15 Dbm 



- 	- 

Collins -PE313 

-300 	 -fsk 

-a 	 -half/full 

-2/4 wice 	 - 

-RS232C 

Collins 

-ocig/ans 	 -loc 

-output 3 to -12 dbm 	-$ 600 to $ 751 

-PESO3 

-603 	 -fsk 

-asyncn 	 -half/full 

-2/4 wire 	 - 

-R32320;f11 I4C0122 

-output  3  to -12 Dbm 

Collins -PC:75 

-75 	 -fsk 

-asyach 	 -half/fell 

-2/4 aire 	 - 

-R3232C;2PL;CCIPT 

-output 3  to -12 Dbm 



-fsk 

-full 

- 56 - 

Comdata 

Comdata 

-153 scies 

-303 

-a 

-acoustic;2/4 4ice 

-a3232:2;CCIT2 

-cacciec indicatoc 	-$ 147 to 	175 

-201 	 -231 

-2303/2430 	 -pm 

-s 	 -half/full 

-2/4 wice 	 -0 2 

-R 3 232 0 	 -man 

-vid 

-ocig/auto ans 	 -loc 

-$ 395 

Comdata -202 	 -202 

-1303 	 -fsk 

-a 	 -full 

-2/4 aice 	 - 

-R 3 2320 	 -man 

-cev 	 -v/d 

-oci:g/auto ans 	 -loc 

-$ 425 



-  37  - 

Com3ata -33:J series 	 -133;113 

-333 	 -fsk 

-a 	 -full 

-2 wice;DAA 

-R 3232C;1IL1333;tel,atyp 

-ocig/auto ans 	 -loc 

-$ 150 to $ 170 

Datapoint -3130 	 -103 

-333 	 -Fsk 

-a 	 -Eull 

-acoustic 

-RS232C 

-orig 	 -loc 

-$ 353 

Datapoint -9101 	 -103 

-300 to 440 	 -Fsk 

-a 	 -full 

-2 wire;03P EDA 

-R 3 232C 	 -man 

-ocig/auto ans 	 -loc 

-$152J0 



-  S3  - 

Datapoint 

Develcon 

S'SE 

-9132 	 -202 

-1200/1303 	 -Esk 

-a 	 -half/full 

-2/4 iice 	 -C2 

-Datapoint 1/D 	 -man 

-rev 

-ot:ig/auto ans 	 -loc 

-$1501 

-DS2J2D 	 - 

-1303 	 -fsk 

-asyncn 	 -half/full 

-2/4 wice;133 

- 

-153 

-ocig/ans 	 - loc/cem 

- 

-4830 	 -clam 

-s 	 - 

-3032 	 - 

-R 3 932 0 ;11L133 	 -auto 

-r:ev 

-not available 



Edmun.L Newhall -2013 

-2491 

-s 

-2/4 wice 

-RS232C 

-not available 

-dPsk 

- fixed 

-v/J 

v.7, n 

-11,11P 

-s 

-3102/DOD. 

-R3232C;111,133 	 -adaptive 

- C2V 	 -v/d 

-not agailable 

-96Q1P 

-95j0 

 

-gain  

- 

-3902 	 - 

-R3232C;1IL133 	 -ada2tive 

-cei 	 -v/d 

-$1351 



- 70 - 

Odmunde Newaall - 

-240g 	 -dpsk 

-s 	 - 

-1/2 wire • 

-R $ 232: 	 -fixed 

-$135g 

GTE Lenkurt -25C 

-600 	 -Esk 

-a 	 -simplex;half;full 

-2/4 wire • 

-RS232: 

-orig/ans 	 -VF digital 

-multiplexing 	 -$ 450 

GTE Len'xuct -25D 

-200 	 -Fsk 

-a 	 -simplex/half/full 

-2/1 wire 	 - 

-teletype 

-ocig/ans 	 -VF 

55g 



- 71 - 

GTE 1mt 

Gft.inku,-.'t 

OTE Lenku::t 

-261A 	 - 

-2403 	 -duobinacy  Ln 

-s 	 -half/full 

-2/4 wir.e 	 - 

-R3232CFR3334 	 -man 

-cav 	 -v/d 

- oc ig/ans 	 -back-to-bac 

-$ 325 

-23 9 A 	 -253 

-1300 	 -dps 

-s 	 -half/full 

-2/1 :lice 	 - 

-R32320;C:ITT 	 -auto 

-o::ig/ans 	 -back-to-bac/loo;Dbac< 

-$3500 

-2 3 9 3 	 -2033 

-4800 	 -3 ;phase pm 

-s 	 -half 

-2 wice 

-R32320 	 -auto 

- 

-ocig/auto ans 	 -cem/loc 

-not aJailable 



GPE Lenkuct 

Gr  LienKu::t 

- 

-1313/24M 	 -Juobinary Fat 

-ais 	 -simolexinalf/full 

-2/4 wice 	 -none/C1/C2 

-R32323;AIL1333 	 -man 

-cev 

 

-v/c5 

-ocig/ans 	 -cem/loc 

-$170J to $22D0 

-26C40.3 	 - 

-204gi/4 (j3J3 	 -duobinacy fm 

-simplex/nalf/full 

-4 dice wi3e band 

-curcent switching -man 

-oc ig/ans 	 -vf loop 

-$1750 to $27J01 

n •n• 

Gandalf -1) ,AT31 series 

-2400 to 192 3 	 -pm 

-s 	 -simplex/half/full 

-2/4 dice 	 - 

-123232C;CCIPP 	 -man 

- C2V 

-auto ans 	 -cem 

-limitai distance 	-$1030 



- 73 - 

-fsk 

- L03110 

- 4330 

- a 

-2/4 i ire 

GanJalf 

Gandalf -LD3123 

-a 

-2/4 wire 

-R3232C;telerype 

-half/full 

1.99 

Gandalf -EJD3203 series 

-240i to 9S03 

-s 

-2/4 dire 

-R3232C;CCI1'P 

-OM 

-simplex/half/full 

-man 

-auto 

-$ 230 

-limited distance 	-$ 230 1 

-rem/loc 

-$  530  



Gandalf -LD320JD 

-9500 

-s 

-4 wice 

-R32320 

-delay encoded 

-man 

-I,DS250/2 

-55003 

-4 Afre 

-;:t323n' 

.Gandalf 

encodai 

-man 

- 74 - 

-$ 550 

Gandalf -LD3250 

-9500 	 -pm 

-half/full 

- 2/4 wice 	 - 

-R32320;CCIT2 	 -man 

-rem/loc 

-limited distance 	-$ 734 

-$1430 



Gandalf -LD3311 

-1300 to 19210 

-s 

-2/4 wire 

-R32320;CCIP2 

-cev 

-Pm 

-half/full 

-man 

-ocig/ans -rem 

-$ 215 to $ 440 

- 75 - 

-rem/loc 

-limited distance 	-$ 781 

General Datacomm -101 series 	 -103;113 

-399 	 -fsk 

-a 	 -h-31f/Full 

-2/1 wire 

-R32320;teletype;rni 

General Datacomm -201 series 	 -201//'3/C 

-2011/24Y) 	 -om 

-s 	 -half/full 

-2/4 wire 	 -02 

-RS232C 

-auto ans 	 -rem/loc 

-$  733  to $1139 



- 7 ,3 - 

General Datacomm 

Oenecal Datacomm 

-212 scri2s 	 -2320/0/E. 

-1200/1333 	 -fsk 

-a 	 -half/full 

-2/4 wire 

-R3232C 

-rev 

-oc 13  an9/or ansd ,,m. 	-rem 

-$ 355 to $ 420 

-209 series 	 -219 

-1303 	 -Fsk 

-s 	 -half/Full 

-4 dire 	 - 

-R32320 	 -auto 

-v/c1 

-orig/auto ans 	 -rem/loc 

-$3230 to $3531 

Gene,:al Datacomm -402 series 	 -432D 

-75 	 -Fsk 

-a 	 -simplex 

-2/4 dire 	 - 

-contact 

-1.  CV  

-oc ig 

-transmit only 	 -$ 435 to $  543  



ans 

- 77 - 

General Datacomm 

Hycom 

-95J1 

-4303/7233/9533 	 -am-vsb 

-s 	 -full 

-D1 

-R32320 	 -auto 

-v/d 

-ocig/ans 	 -rem/loc 

-$5530 

-52)23 

-43jâ -qam 

-a/s 

-2/1 wire 

-R3 232C 	 -auto 

-13 2i  bps 	 -v/d 

-$29D5 

I3A 	 -3372 

-12U/2400 	 -dpsk 

-s 	 -half/full 

-2/1 wire 	 -01 

-R2320 	 -man/auto 

-li t 	self test 	 -$2575 



- 73 - 

131 	 -3371 	 - 

-2403/1300 

-s 	 -half/full 

-2/4 dice 	 -C1 

-R3232C 	 -auto 

-ocig/auto ans 	 - 

-line- and self-test 	-$3570 

I 3 1 	 -3875 	 - 

-35130/7203 	 -on-an 

-s 	 -half/full 

-4 dice 	 -C2 

-R3 2320 	 -man 

-ocig/auto ans 

-line- and self-test 	-$7275 

131 	 L13aptecs 	 - 

-131/503 	 -fsk 

-a 	 -half/full 

-2/4 dice 	 - 

-131 

- 

-ocig/ans 

-limite  distance 	-$  • 32 to $ 355 



ICC 

ICC 

ICC 

7) - 

-20LSI 	 -231%/3/C 

-203/244"J 	 -1 phase pm 

-s 	 -half/Full 

-2/4 wice 	 - 

-R5232C;CCIILi333 	-fiei 

-cev 	 - 

-ocig/auto ans 	 -cem/loc 

-self test 	 -$1535 

-24U31 	 -2J1A/3/C 

- 23j3/2433 	 -4 phase pm 

-s 	 -half/full 

- 2/4 wice 

-R3232C;CCITT;4IL1333 	-Fixed 

-cev 	 - 

-ocig/auto ans 	 -cem/loc 

-self test 	 -$1535 

-1504/43 	 - 

- 4300 	 -am-vsb 

-s 	 -full 

-4 wice 

-R32323/C;CCITT; 11L1333 -auto 

-v/d 

-or 1)/ans 

-mulcipleing;self test -$1934 



- v/d 

ICC 

ICC 

-43j3/72 

-133J/7230 	 -am-vsb 

-s 	 -full 

-4 wice 	 -C1/01 

-R32323/C;C0IPT;11L1333 -auto 

-ocig/ans 

-multiplexing;self test -$5903 

-55'31/95 

-am- vsh 

-s 	 -full 

-4 //ice 	 -0 9 /01 

-R32323/C;CCITT;11L1333 -auto 

-ocig/ans 

-self test;multiplexing 

1- •'P' 
 -95 

-9503 

-s 	 -full 

-4 çvire 	 -02/01 

-R3232C;CCIT -P;4IL,1330 	-auto 

-v/d 

-cem/loc 

-multiplexing 	 -$3753 



ICC 

- 31 - 

-Com-Iiink II 

-24,30 to 1923j 	 -PM 

-s 	 -half/full 

-2/4 wice 	 - 

-R3232C;CCU1';te1etyoe 	-man 

ICO 

-self test;ltd. distance -$ 975 

-Lineplexec II 

-433 to 13201 

-full 

-4 wice 	 -02/D1 

-R3232C;CCl2T;11L133C 

-rem/loc 

I 

-foc biplexing 2 moiems -$5250 

-APS43 	 - 

-43jj 	 -pm 

-s 	 -half/full 

-2/1 d ire 	 - 

-R3232C;CCITP;11L1333 	-auto 

-ocig/auto ans 	 -rem/loc 

-$4475 



-vsb 

ICC/Ailgo -4713/13 

-4300 

-a5232C,' ;111,133 

-auto call 

Intecte1 -1C31230 	 -2120/0 

-1300 	 -fsk 

-s/a 	 -half/full 

-2/4 wire 	 - 

-1:32323/0;0CI1hT 	 -statistical 

-rev 	 -v/d 

-ocig/auto .ais 	 -rem/loc 

-$ D50 

Intec  tel -.4032130 	 -2013 

-2400 	 -4 phase DM 

-S 	 -half/full 

-2/4 -dice 

-R32323/0;CCIPP 	 -statistical 

-cev 	 -v/d 

-ocig/auto ans 	 -rem/loc 

-$1753 



Intectel 

Inte;:t21 

-gam 

-auto 

- 33 - 

• -'1C3439j 

-4330 	 -gam 

-s 	 -half/full 

-2/4 wice 	 - 

-q3232C;Cnirr 	 -auto 

-cei 	 -v/d 

-oig/auto ans 

-$44T3 

-:12S7233 

. -720") 

-s 

-2/4 4ire 

-cpric33 For DDD 

-159  boa  

-$71 

Inter tel - 

-430D/72JJ/96Jj 	 -gam 

-s 	 -half/Full 

-2/4 wire 	 - 

-a3232C;CCIÈP 	 -auto 

-rev 	 -v/d 

-01.- ig/auto ans 	 -rem/loc 

-multiplexing 	 -$3790 



Livermore Data Systems -412 	 - 2323/1 

-12D0 	 -fsk 

-a 	 -simplex/half/full 

-2/4 wire 

-,..S232C7r.-201PT;AIL1333 

-rev 

-orig/auto ans 	 - e 

-$ 725 

Livermore Data Systems -424 	 -2313/C 

-2400 	 -4 phase DM 

-s 	 -simplex/half/Eull 

-2/4 wir.7,  

-R32322;CCITP;11L1333 	-auto 

-rev 

-orig/auto ans 	 -rem 

--$ 375 

Livermore Data Systems - 44)/43 

-2403/13n 	 -dc-am 

-full 

-4 i ire 	 - 

-R3232C;CCIPT 	 -auto 

-orig/ans 	 -rem/loc 

-$1D95 



-orig 

-$ 330 to $ 325 

- 35 - 

Livermore Data Systems -76 series 	 -103;113% 

-600 	 -fsk 

-a 	 -nalf/full 

-acoustic;2/4 wire 

-R32323/C;te1etype 

Livermoce Data Systems -AD3413 

-1200 to 1330 	 -am-pm 

-a/s 	 -simplex/half/full 

-2/1 wice 	 -22/C1 

-R3232C;AIL1333;contact 

-rev 	 -v/d 

-ocig/auto ans 	 - 

-integcal nandset 	-$1495 

Livermore Data Systems -Classic series 	 -133 2 

-300 	 -fsk 

-a 	 -half/full 

-acoustic 	 - 

-RS2323/C;te1etype 

-orig/ans 

-$ 325 



-05 - 

1 	AI2 Cocporation  

-50 	 -fsk 

II 	 -a 	 -half 

Il 	
-2 wire 
-teltype 	 - 

II 	 - 

-orig/auto ans 

II - 	 -$ 350 

II MI2 Data Systems 	-Oesign 123 3  

II 	
-1300 	 -Lbk e-I 

-a 	 - 

111 	
-2/4 wire 	 - 
-R 3 2320 	 -auto 

1 	 -rev 	 _ 

II 	
_ 	 _ 

_ 	 -$ 600 to e?-1203 

II ?lulti-Tecn 	 -300 	 -103/113â 

II -450 	 -fsk 

-a 	 -half/full 

II 	 -acoustic/2 aice 

II -R32323/C;te1etype 

- 	 - 

II -auto ans 	 . 	- 

- 	 -$ 21j 

1  



- 37 - 

Multi-Teen -310 	 -103/113 

-450 	 -fsk 

-a 	 -half/full 

-acoustic/2 wice 

-R32323/C:teletyoe 

n••• 

-auto ans 	 -loc 

-$ 390 

Multi-Tech -320 	 -103/1133 

-300 	 -fsk 

-a 	 -half/full 

-2 wice 

-R32323/0 

- 

-auto ans 	 -cem 

-$ 233 to $ 325 

Multi-Teen -FAl200 	 -202 

-1203 	 -Fsk 

-a 	 -half/full 

-2/4 aire 

-1232323/C 	 -man 

- 

-ocig/auto ans 	 -cem/1oc 

-$ 225 to $ 460 



ei  
Multi-recn 

-$ 190 to $ 273 

- or ig 

Multi-rech 

-oc 1g  

-$ 210 

Aulti-rech 

- 33 - 

-F 1 3] secies 	 -113;113% 

-303 	 -fsk 

- a 	 -half/full 

-acoustic 

-R32323/C;teletyp;21U, 

-103;113A 

-450 	 -Esk 

-a 	 -half/full 

- acoust1c;2 wice 	 - 

-RS2323/C;teletype 

-F 1 310 	 -103;113 

- 150 	 -fsk 

-a 	 -half/full 

-acoustic;2 wice 

-R32323/C;teletype 

-ofig/auto ans 	 -loc 

-S 390 

1 



Novation 

Novation 

-202 	 -202C/D/E 

-1203/1300 	 -fsk 

-a 	 -ha1f/full 

-2/4 wice 	 -C2 at 1309 

-R32323/C;rTE, 	 -fiKed 

-cev 	 -v/J 

-ocig/auto ans 	 - reM 

-$ 356 

-36 	 -103 

-303 	 -fsk 

-a 	 -half/full 

-acoustic 

-R3 232 0 ;teletype;DAA 

- 

-designed foc MCwcitec -$ 235 

Novation -AT1133D 	 -101C 

-393 	 -fsk 

-a 	 -half/full 

-R32323 

-auto ans 	 -cein/loc 

-integca1 handset 	 -$ 350 to $ 520 



II 
 

II Novation 	 -DC3100  sac jas 	 -103 

II 	
-330  

-a 	 -half/full 

11 	
-acoustic/2 wice 	 - 

-R3232C; 1- eletype;in ,% 	- 
II 	 - 	 - 

II 	
- or ij/ans 	 -cem/loc 

- 	 -$ 295 to $ 331 

II Novation 	 -C133 ser:ies 	 -103 

II 	
-440 	 -fsk 

-a 	 -full 

11 	 -acoustic/2 wice 	 - 

-TTL 	 - 
II 	 - 	 - 

II -ocig •ni/oc ans 	 - 
-self test 	 -$ 103 

II 
Omnitec 	 -103 	 -103 

II 	 -15'3 	 -fsk 

-a 	 -half/full 
II -acoustic 	 - 

II -R3232 	 - 

-cev 	 - 

II 	 -ocig 	 - 

- 

II 



- 91 - 

Omnitec 

Omnitec 

-1103 	 -103 

-330 	 -Fsk - 

-a 	 -half 

- PC ivate line 

-R3232 -fixe3 

-ocig/ans 

hah3set 	-$ 344 

-12 33 	 -23 9 0 

-1209 	 -fsk 

-a 	 -half 

-acoustic42 wiesa 	 - 

-RS232 

c e v 

-orig/ans 

-$ 975 

Omnitec -1202 	 -2320 

-1233 	 -fsk 

-a 	 -half 

-Di\A;1 wice 

-RS232 

-cev 

-ocig/auto ans 	 -loc 

-$ 325 



- 92 - 

Omnitec -202 	 -2j2 

-1200 	 -fsk 

-a 	 -half/full 

-acoustic 

-RS232 

-cev 

-ocig 

- $1693 

Omnitec -4014 	 -103 

-450/5J0 	 -fsk 

-a 	 -half/full 

-acoustic/2 wice 

-RS2323 

- 

-orig 	 -rem/loc 

-$ 

Omnitec -4013 	 -103 

-450/603 	 -fsk 

-a 	 -half/full 

-acoustic/2 wice 

-RS2323 

- 

-ocig 	 -rem/loc 

-$  333 



- 13 - 

Omnitec -101C  

-430/530 	 -fs .‹ 

-a 	 -halF/full 

-acoustic/2 wire 

-R39393 

-ocig 	 -cem/loc 

-$ 301 

jmnitec -4500 	 -101C 

-110 

-a 	 -half 

-2 wire 

-R3232;te1etype 

Omnitec 

-ocig/auto ans 	 -rem/loc 

-$ 553 to $ 75-3 

-470'3 	 -101C 

-303 	 -fsk 

-a 

-2 • ire 

-R3232;teletype 

-orig/auto ans 	 -re.m/loc 

-$ 553 to $ 751 



nn ••n 

- 94 - 

Jmnitec -4919 	 -101: 

-300 	 -fsK 

-a 	 -half 

-2 wice 	 - 

-Rr$ 232;teletype 

-ocig/auto ans 	 -rem/loc 

-$ 550 to $ 761 

amnitec -531A 	 -133 

-110 	 -fsk 

-a 	 -half/Full 

-acoustic 

-teletype 

-ocig 	 -cem/loc 

-$ 154 

3mnitec -5J3A 	 -103 

-450 	 -fsk 

-a 	 -half/full 

-cem/loc 

-designed foc DECwcitec -not available 



-ocig an:I/or ans -cem/1oc 

-$ 341 to $ 

-fsk 

-  95  - 

Odlnitec -71J se ries 	 -103 

-300/450/500 	 -fsk 

-a 	 -simpleK/half/futl 

-acoustic;2 wice 

-R32323/t1ety?e 

0.11nitec 

Omnitec 

-91133 	 -103 

-450  

-a 	 -half;full 

-2 'dice 

-R3232;te1abype 

-orig/ans 

-cellote LSD diagnostics -$  3 12 

-3avldy 12 

-12M 

-a 

-2 wire 

-173232C 

-cev 

-$ 975 



1 Pa c adyn 

1 
1 
1 

1 
1 
1 

1 

Pacadyna 

Pacadyne 

1 

- 	 - 

-3isync 13 	 - 

-4333 	 -pam 

-s 	 -half/full 

-2/4 wie 	 - 

-R5232C;11L131: 	 -auto 

-v/d 

-ocig/auto ans 	 -cem/loc 

-I3 4 3S0 compatible 	-$4500 

-U3D19203 

-19203 

- 	 -full 

-4 wire 	 - 

-RS2320;CCIT2 	 -auto 

- 

-orig/auto ans 	 -reeloc 

-fo biplexing 2 modems -$5150 

-L31-43 	 - 

-4333 	 -pam-vsb 

-s 	 -full 

-4 iiire 	 - 

-U3232C;11L1330 	 -aato 

-ocig/auto ans 	 -rem/loc 

-$3030 



- 97 - 

PacaJvn -,a 

Pacadyne 

-IJS1-72 

-13U/7230 	 -pam-vsb 

-s 	 -full 

-4 wice 	 - 

-R3232C;11L133C 	 -auto 

-v/d 

-ocig/auto ans 	 -rem/loc 

-$1000 

- LSI-96 

-4303 to 9633 	 -pam-vsb 

-s 	 -full 

-4 wice 	 - 

-R3232C;11L133C 	 -auto 

-v/d 

-ocig/auto ans 	 -cem/loc 

-$1503 

Paradyne - A13 	 -

-4303 	 -pam-vsb 

-s 	 -half/full 

-2/1 i ire 	 - 

- R32320 	 -auto 

-150 bps 	 -v/d 

-oc ig/auto ans 	 -rem/loc 

-multiplexing 	 -$3300 



Paraiyne 

I I 

Paradyne 

- 93 - 

-143JJ 	 - 

-4330/7233 	 -dpsk 

-s 	 -half/full 

-2/1 dit:e_ 	 - 

-R32320;CCIPP 	 -auto 

-rev  

-orig/auto ans 	 - 

-network analyzer 	-$3111 

-A96 	 - 

-43711 to 9503 	 -oam-vsb 

-s 	 -full 

-4 dice 	 - 

-R2320;An1330 	 -auto 

-oci3/auto ans 	 -rem/loc 

-multiplexing 	 -$5500 

Pencil -12J3/150 	 -2022/0 

-1203 	 -fsk 

-a 	 -half/Full 

-2 wire 	 - 

-R32323/C;CCIT11 	 -fixed 

-ce.' 	 -v/d 

-ocig/auto ans 	 -cem/loc 

-integral handset 	-$ 310 to $  400 



- 99 - 

Pencil 

Pencil 

-121j/5 	 -202C/D 

-123J 	 -fsk 

-a 	 -half/full 

-2 wire 	 - 

-a32323/C;CCUT 	 -fixed 

-rev 	 -v/d 

-ocig/auto ans 	 -rem/loc 

-integral handset 	-$ 330 to $ 

-133J 	 -202;) 

-13U 	 -fsk 

-a 	 -half/Cull 

-2/1 wice 	 -02 (1n1) 

-R32323/C;00I11T 	 -fixed 

- 

-ocig/auto ans 	 -rem/loo 

-$ 320 

Pencil -213/383 	 - 

-12J0/2130 	 -4 ohase pm 

-s 	 -simolex/nalf/full 

- 2/1 dice 

-R3232.741L1333 	 -fixed 

-75 to 333 bps 	 - 

-orig/auto ans 	 -rem/loc 

-$1923 



- 19.  - 

Pencil 

Pencil 

-243331 	 -2013/C 

-123 3/2130 	 -4 pnase on  

-s 	 -half/full 

-2/4 wire 	 - 

-R32323/C;CCITP 	 -switch 

-v/d 

-oz:ig/auto ans 	 -rem/loc 

-self test;handset 	-$1375 

-333  sac les 	 -133/113 

-fsk 

-a 	 -half/Full 

-2 wiu. 	 - 

-R32323/C 	 -fixed 

-rev 	 -v/d 

-ocig/auto ans 	 -cem/loc 

-intagral handset 	-$ 233 to $ 251 

Pencil -13Micro 	 - 

-2130/430j 	 -qam 

-a/s 	 -half/full 

-2/4 wice 	 - 

-R3232;CCUP;11L133C 	-auto 

-11 3  bps 	 -v/d 

-orig/auto ans 	 -rem/lac 

-integral nandset 	-not a;.7ailable 



- 101 - 

Pencil 

Pencil 

-13/qulti 	 - 

-4310 	 -dpsk 

-s 	 -half/Full 

-2/4 wice 	 - 

-R32323/C 	 -man 

-oig/ans 	 -cem/loc 

-integal handset;self t.Dst -$2331 

-P -Sq 24/13/72/M 	 - 

-2403 to 1923J 	 -encode] fsk 

-s 	 -half/Full 

-R.3232C;CCIPP 	 -man 

- 

-or  ig/ans 	 -cPm/loc 

-limited distance 	-not available 

Pencil -P3H hi-speed 	 - 

-19231 to l459s 	 -am  

-s 	 -half/full 

-2/4 .vice 	 - 

-3e11 301/313 	 -man 

- 

-ocig/ans 	 -cem/loc 

-limited distance 	-not aJailable 



Pcentice -P103 

-333 

-a 

-2 wice 

-R3232C;be1etyoe 

-103 

-fsk 

-half/Full 

-oc ig/ans 

- 

-rem/loc 

-$ 195 

- 102 - 

Pcentice -Line Ma?tors 	 - 

-530 	 -fsk 

-a 	 -half/full 

-2/4 wiz:e 	 - 

-RS232C;te1etype 	 - 

- - 

-ocig/ans 	 -cem/loc 

-$ 135 to $ 200 

- or: ig/ans 	 --cem/loc 

-$ 135 

Pcentice -P113 	 -113 

-303 	 -fsk 

-a 	 -half/full 

-2 wir:e 

-RS232C;telety3e 



Pcentice 

Prentice 

-P121J 	 - 

-1211 	 -fsk 

-a 	 -full 

-2 wire 

-R3232C;te1etyp2 	 -auto 

-150 bps 	 - 

-ocig/auto ans 	 -rem/ioc 

-$ 130 

-P2113/C 	 -2013/C 

-2403 L- 

-s 	 -half/Eull 

-2/1 wire 	 - 

-R32320 	 -auto 

- 

-ocig/ans 	 -cem/loc 

• -$ 3'55 

Prentice -P202 	 -202C/D/R/P 

-1230 	 -fsk 

-a 	 -half/full 

-2/4 wire 	 - 

-R3232C;re1ety9e 	 - 

-cev 	 - 

-orig/auto ans 	 -rem/loc 

-$ 330 to $ 353 



-pm 

-full 

-auto 

Prentice -asyn:m line driver 

-95M 	 -baseband 

-a 	 -half/full 

-2/4 eire 	 - 

- S232C;teletyoe 

-ocig/ans 	 -loc 

-1imite3 distance 	-$ 23 -J 

Prentice -limited ranje adapters 

-630 to 1503jj 

-2/4 wire 

- -,3232C;Be11 333 

Prentice 

-ocig/ans 	 -rem/loc 

-limited distance 	-$  33 'co $121 3 

-synch line driver 

-1233 to 2 ,33 33 	 -delay 

-s 	 -half/full 

-2/1 dire 

-R:32322;3e11 3 33 	 -auto 

-rem/loc 

-limited distance 	-$ 953 



Pye TMO -424 

-2433 

-s 

-2 wice 

-;.-3239;CCIPP 

-cev 

-pnase 

-auto 

- 105 - 

Pulsecom 

Pulsecom 

-4033 sec lus 	 -103 

-333 	 -fsk 

-a 	 -half/full 

-2 wire 	 - 

-R32323/C;te1etLpe 	-fixe3 

-ocig/auto ans 	 -rem/loc 

-$ 225 to $ 3 33 

-4321 	 -43%/3 

-300 	 -fsk 

-a 	 -half/Full 

-2/4 wice 

-.R.32320;te1etype 

-ocig/ans 	 -loc 

-not available 

-not available 



Q ,n 

QU 

-fsk 

-half/full 

-Q701 

-300 

-asynch 

-2 wice 

-teletype 

-fsk 

-Q7J 

-1230 	 '-fsk 

-a 	 -half/full 

-2/4 wi;:e 

-R32323/C;CCITT 

-cev 	 -v/d 

-ocig/aas 	 -loc 

-$100j 

-Q710 

-12jJ 

-a 

-2/4 wire 

-R32323/C;CCITT 

- C2V 	 -v/d 

-ocig/ans 	 -loc 

-$ 515 

-output level -30 to j dim - 



1 133 

!

i 

I 

RFL 

1 

1 

RFL 

1 
1 

1 
1 

1 

RF L 

-32DP 	 - 

-120j 	 -fsk 

-a 	 -full 

-2 wice 	 -C1 

-R3232:: 	 -compcoalis 

- C2V 

-orig/auto ans 	 -rem 

-$ 910 to $1150 

-5135 	 -101;113;113 

-300 	 -fsk 

-a 	 -half/full 

-acoustic;2/1 wice 

-R32320;te1e1:ype 

- 

-ori9 	 -rem/loc 

-$ 131 

-5220 	 -131;113;113 

-300 	 -fsk 

-a 	 -half/full 

-acoustic;2/4 wice 

-R32322;1:eletype 	 - 

- 

-auto ans 	 -rm/loc 

-$ 275 



- 13) - 

-ocig 

-$ 235 

Rixon 

Rixon 

HI 

RFL -6335 	 -2327 

-1333 	 -fsk 

-a 	 -half/full 

-7/4 wice 	 - 

- 23 20 

-D 31313 	 -232 

-1300 	 -fsK 

-a 	 -half/full 

-2/4 wice 	 -01/02 

-R32323/C 	 -fike3 

-ocig/aato ans 	 -cem/loc 

-$ 511 

-D32101 	 -2013/0 

-1200/2101 	 -4 phase pm 

-s 	 -simplex/half/Full 

-2/4 

-R32323;PTL 	 -man 

-v/i 

-0;:ig/auto ans 	 -cem/loc 

-$ 795 



-ocig/auto ans -rem 

-$ 315 

- 113 - 

Aixon -033j0 	 -113%/E/113 

-300 

-a 	 -Full 

-2 wire 

-R32320; 11L1333 

Rixon -0395711 

-3590 to 950j 

-s 

-4 wire 

-R32323/2;41C1333 

-orig/ans 

-am-vsb 

-Cull 

_,9 

-auto 

-im/loc 

-$323J 

Rixon 	 - 11 103À2/3 	 -103A 

-300 	 -fsk 

-a 	 -Full 

-2 wire 

-R32323 

-0:7i -J;3uto ans 

-$ 531 



Rixon 	 -fl33'\2/3/U' 	 -133/113 

-3J0 	 -Fsk 

-a 	 -full 

-2 i ire 

- 32323/C 

-ocig/auto ans 	 -loc 

-remote test 	 -$ 135 to $ 133 

Rixon -T113333 	 -133/113 

- 313 	 -fsk 

-a 	 -Full 

-R52323;te1etype 

-v /d  

- oc ig/auto ans 

-remote test 	 -$ 533 

Rixon 	 -P113 series 	 -133A2/E/1133 

- 333 	 -fsk 

-a 	 -Full • 

-2 wire 

-R32323;teletyae 

-v/d 

- ocig anî/oc ans 

-remote test 	 -$ 195 

nn •nn. 



- 112 - 

Rixon 	 -2113 	 -101C;1033;103-?, 

-330 	 -fsk 

-a 	 -full 

-2 wire 

-RS232C 

-oc 1g 

-connects via m33ified 5J2 set -$ 410 

Rixon 	 -P1133D3 	 -10 3;113â 

-30J 	 -fsk 

-asynch 	 -full 

-2 i ire 	 - 

-RS232C 

-auto ans 

-$1103 

Rixon -T201C 	 -2013 

-24 33 	 -phase 

-syncn 	 -half/Full 

-2/4 dire 

-R 3 232C 	 -comprolnise 

-oz:ig/auto ans 

-$1400 



- 113 - 

Rixon 	 -J72J2r 	 -232 

-120J 	 -fsk 

-a 	 -tcansmit only 

-2 wice 

-RS2323 

- C2V 	 -y/d 

-auto ans 

-cemote test 	 -$ 475 to $ 573 

Rion 	 -T232 3  

-1203 	 -fsk 

-asynch 	 -full 

-2 Adre 

-RS232C 

-5 bps 	 -v/d 

-ocig/auto ans 	 -loc 

-$ Sjj 

Rixon 	 -r2 3 2 1' 	 -209 

-1833 	 -fsk 

-a 	 -half/full 

-2/4 gice 	 -0 2 

-R 3 232C 	 -fixed 

-5 bps 	 -y/d 

-ocig 	 -loc/cem 

-$ 525 



-2 wice 

-ocig/auto ans 

-R32320 -auto 

-y/d 

-cem/loc 

-$3755` 

114 

Rixon 

Rixon 

-P233% 

-43Dj 	 -dc 

-s 	 -full 

-4 wice 	 -none/C2 

-R32320 	 -auto 

-v/d 

-ocig/ans 	 -cem/loc 

-$3753 

-T2333 	 -2333 

-4303 	 -pm 

-s 	 -half 

Rixon -M201A/3 	 -231A 

-2333/243J 	 -pm 

-s 	 -half/full 

-2/4 wice 	 - 

-R3232.3;contact 	 -fixed 

-auto ans 	 - 

-cemote test 	 -$1375 to $13 31 



- 115 - 

Sonex -2113 	 -1A3 

-3233/633 

-a 	 -full 

-2/4 wire 

-R3232 0 ;te1etype;rn 	-auto 

-ocig/auto ans 	 -rem/loc 

-$ 185 

Sonex 	 -2113 	 -113 

• -300[5n 	 -fsk 

-a 	 -half/full 

-2/1 wire 

-R3232C;teletype;rn 	-auto 

-oc ig/ans 

-multiplexing 	 -$ 115 

Sonex -2232 	 -232C/D/S 

-1330 	 -fsk 

-a 	 -half/full 

-2/4 wire 	 -C9 

-ft3232: 	 -auto 

-5 bps 	 - 

-oc ig/auto ans 	 -rem/loc 

- multiplexing 	 -$ 1 35  



I I 

I  

SoneK 

Sonex -31 

-313 

-a 

-2 wire 

-:23232C;teletype 

-133 

-fsk 

-half/full 

- 1 1S - 

Son2x 	 -2401 	 - 

-1 9 	 -Touen Tones 

-a 	 -half 

-2 wire 	 - 

-user-specifiej 	 -auto 

- 

-ans 

-$ 175 

-301 	 -103 

-300 	 -fsk 

-a 	 -ha1E/fu1l 

-2 wire 

-i23232C;te1etype 

- 

-auto ans 	 -loc 

-$2(i1.5 

11  I 
II 

1 

II 

-ocig 

-$252  

11 



n ••• 

-DP191 

-1203 to 19233 

-a/s 

-4 dice 

-RD232C 

Soectron 

-full 

••nn •n 

- 117 - 

So:1ex -»Autotone 	 -4311/4q3D/S/107 

-1d to 23 	 -Toucn Tunes 

-a 	 -half 

-2 wire 	 - 

-R3232C;r11 [4contact 	-auto 

-auto ans 

-multiplexing 	 -$ 325 to $ 550 

Stelma 

-ocig/ans 	 -cem/loc 

-limite:1 Distance 	-$ 433 

-202 Plus 	 - 

-1303 	 -fsk 

-a 	 -half/full 

-2/4 dice 	 - 

-LZS2320 

-cem/loc 

-1333 153 ops channels 	-$1255 to $1453 



- 113 - 

Stelma 

	

-232a 	 -232R 

	

-123J/13j3 	 -fsk 

-half/full 

-2/4 wi 

-R32320 

-cem/10.: 

-$ 422 to $ 713 

Stelma -703\C  

-330 	 -fsk 

-a 	 -half/full 

-acoustic 

-RS232C 

-ocig/ans 

-$ 333 

Stelina -Datapak 	 -- 

-75  to 1333 	 -fsk 

-a/s 	 -simplex/half/full 

-2/4 iic 	 - 

-R3232C;CCIPP;' ,1IL1333;te1etype - 

-ocig/ans 

-multiplexing 	 -$ 353 /charnel enj 



Stelma 

$telma 

-Datapak 113  

-300 	 -fsk 

-a 	 -half/full 

-2/4 wice 

-RS232C 

- 

-ans 	 -rem/loc 

-$ 272 to $ 550 

-Datapak 1133 	 -1133 

-303 	 -fsk 

-a 	 -half/full 

-2/1 wice 

-RS232C 

- 

-ans 	 -cem/loc 

-$ 272 to $ 553 

Syntech -3P231 	 -211A/3/C 

-2001/2400 	 -4 phase  pin  

-s 	 -half/Full 

-2/4 wice 	 - 

- 113 2320 	 -Fixed 

-v/a 

-ocig/auto ans 	 -cem/loc 

-self test 	 -$1350 



- 12J - 

Synteca 

Svatech 

-LOA  3e jas 	 - 

-19230 	 -fsk 

-a/s 	 -half/full 

-2/4 wire 	 - 

-R 3 232C 	 -man 

-ocig/ans 	 -rem/loc 

-limitDd distance 	-$ 593 to $ 795 

-TP103 	 -192/113 

-331 	 -fsk 

-a 	 -full 

-2 wire 	 - 

-R3232C;PPL 

-v/d 

-o.:ig/auto ans 	 -rem 

-$ 375 

Syntech -1'2231 	 -201A/B/C 

-2033/2403 	 -4 phase PM 

-s 	 -half/full 

-2/4 wire 	 - 

-R3232:7;PPL 	 -fized 

-oc 19/auto ans 	 -rem/oc 

-$1395 



-oc ig/ans -cem/loc 

-$ 232 

- 121 - 

Syntech 

Tele-Dynamics 

-rr202 	 - 2 02 

-1303 	 -fsk 

-a/s 	 -half/Ful1 

-2/4 wice 	 - 

-R32320;TTL 	 -fixed 

-cev 	 -v/d 

-ocig/auto ans 	 -rem/loc 

-$ 150 

-7102%/D 	 -103/113 

-303 	 -fsk 

-a 	 -Eull 

-acoustic;2 wice 

-R32320;CCIT2;teletype;TTG 

Tele-Dynamics -7103L0 	 -103/113 

-300 	 -fsk 

-a 	 -half/full 

-2 wice 	 - 

-R3232C;11L1333;CCI1'T 

-v/d 

-ocig/ans 	 -rem/loc 

-voice via 3e11 3 0 4,% 	-$ 



- 1 9 9 - 

Tele-Dyaamics -7113GOI 	 -1311/3 

-33,) 	 -fsk 

-a 

-2 wice 	 - 

-a3232C;teletype;CCITP;rn 

-ociq/auto ans 

-$ 237 

Tele-Dynamics -7201/3 	 -23PUB 

-2039/24'n 	 -4 phase um 

-s 	 -half/full 

-2/4 wire 	 - 

-R3232C;CCIPP 	 -fixed 

- 

-ocig/auto ans 	 -cem/loc 

-$ 355 

Tele-Dynamics -72A20/E 	 -202/S 

-1333 	 -fsk 

-a 	 -half/full 

-2/1 aice 

-2.32320;7CITP 	 -fiKed 

-cev 	 - 

-ocig/auto ans 	 -rem/loc 

-$ 449 



- 123 - 

r@l-Dynamics -7233A 	 -293 

-4390 	 -pm 

-s 	 -half/full 

-2/4 wire 	 - 

-R3232C;CCirr 	 -auto 

- 

-ocicj/ans 	 -rem/loc 

-$2750 

Tele-DynaAlics -73J3 

-1333 to 19200 

-s 

-2/4 	re 

-aS232,17 

- 

-ocig/ans 

-1imit.?3 distance  

-simplexPlalf/Full 

-fiKed 

-rem/loc 

-not available 

-103 	 -133 

-390 	 -fs; 

-a 	 -full 

-2/4 wice 	 - 

-R3232C;COn2;cont3ct 

-oriA/auto ans 	 -rem/loc 

-$ 135 to $ 325 



- 121 - 

Timeplex 

Tran 

-2J2 	 -902 

-2JJJ 	 -fsk 

- a/s 	 -simplex/h1f/full 

-2/4 wire 	 -C9 

- R3232C;CCIPPr41L1333 	-statistical 

-cev 	 -v/d 

-0r13/auto ans 	 -cem/loc 

-$ 235 to $ 425 

-Cornectran 55J 

-95UJ 	 -basebani 

-a 	 -half/full 

-4 wire 	 - 

- RS232C 

-limited distance 	 -$ 295 

Tran -Dicectran 	 -1j3/113/212 

-9690 	 -baseband 

-a 	 -half/full 

-4 wire 

-R3232C 

-ocig/ans 	 -cem/loc 

-limit ai 3istan:::e 	 -$ 325 to $ 52j 



- 125 - 

Tr:an 	 - in tectcan 911/331  sec les  

-1200 to 19233 

-s 

-4 wie 

-R32320 

-limite3 distance 

-pcm 

-half/full 

- 

-cem/loc 

-$1150 to $1250 

rcan 	 -Intectcan 91G/93r5 secies - 

-19233 to 2512131 	 -pcm 

-s 	 -half/full 

-4 wice 	 - 

-3ell 333 

-cem/loc 

-limited distance 	-$1303 to $1550 

Tcan 	 -Intectcan 913/933 series - 

-40333 to 64933 	 -ocm 

-s 	 -half/Full 

-4 wire 	 - 

-ccuT 

-cem/loc 

-liait-23  distance 	-$1253 to $1603 



II 
i m 	

-125- 

1  
	. 

Tcan 	
. 

-Intectcan 951/951 

I -2130 to 19210 	 -baseband 

-s 	 -hait/Full  

II 	 -4 wice 	 - 

-RS232C 

11 

-ocig/ans 	 -cem/loc 

-limited distance 	-$ 715 to $ D31 

1 Tc an 	 -Intectcan 955/955 

1 	 -19213 to 250310 	 -PPm 

-s 	 -half/Cull 

1 	 -4 aice 

II -Bell 303 

.41 

-oc ig/ans 	 -cem/loc 

-limited distance 	-$1350 to $1233 

Tcan 	 -Intectcan 981 	 - 

II -24.33 to 9503 	 -baseband 

I -s 	 -balf/full 

-4 wice 	 - 

111 	 -R3232c 

-ocig/ans 	 -cem/loc 

- 1 imite3 distance 	-$ 435 

1 



-ot:13/ans -cem 

- 127 - 

fuck 

-153j ;eris 	 -2A2 

-12j3 	 -fsk 

-a 	 -nalf/Full 

-2/4 wiz:e 	 - 

-R32322;in 	 -fixed 

-5 bps 	 -v/d 

-oig/auto ans 	 -real 

-$ 122 to $ 375 

-1552 	 - 

-2403 	 -fsk 

-a 	 -half/Full 

-2/4 .vice 	 - 

-R 3 232C, 	 -fixed 

Tuck 

-limited distance 	-$ 325 

-1313/1333/1331 	 -1 31A/E/H/J/133 

-23 	 -am 

-half 

-2 ,viu, 

 -acoastic;contact 

-v/i1 

-ocig/auto ans 

-front panel LSO -$ 225 to $ 595 



Universal 

Univecsal 

n +1.3. 

- 123 - 

- 103/113 	 -103/113 

-300 	 -Esk 

- a 	 -full 

-2 i ire 

-R3232C;CCIPT 

-  

-auto ans 

-answec via C 13 .3 0A% 	-not available 

-12-12 	 - 

-1210 	 -psk 

-a/s 	 -full 

-2 wire 

-R132320;:CIPT 

-not available 

Univecsal -201A/3/C 	 -201A/3/C 

-2133 	 -psk 

-s 	 -half/full 

-2/1 wit: 

- R32322;CCIPP 

- 

- auto ans 	 - 

-five diagnostic LTIID's 	-no  t available 

n ••nn• 



Ii  
Univecsal 

1 

- 12) - 

-232C/D 

-121J/13J3 	 -fsk 

-s 	 -half/full 

-2/4 wice 

-R32323/C 	 - 

- 5/150 bps 	 - 

- ocij/auto ans 	 -cal/lao 

-$ 115 to $ 195 

Universal -20215 	 - 

- 1303 	 -fsk 

-a 	 -half/full 

-2/4 wire 	 -02 

-RS232C 

-ocig/ans 	 -cem/loc 

•1}. -$ 575 

Universal -23233 	 - 

-1230 	 -fsk 

-s 	 -half/full 

-2/1 wire 	 - 

-R32320 

- 

-OC ig/ans 	 -rem/loc 

-$ 553 



-LEA 

-131/33 

-a 

-2/1 aire 

-RS93')C 

Vadic 

-fsk 

-half 

- 133 - 

Universal 

Vadie 

-RAU) 	 -103/113/211/12 

-243j 	 -fk osc 

-a/s 	 -half/full 

-2/4 wire 	 - 

-RS232C 	 - 

-ceq 	 - 

-ocig/auto ans 

-not available 

-Ln 

-134/ 591 	 -fsk 

-a 	 -half 

-2/1 dice 	 - 

-RS232C 

-ocig/ans 	 -reffl/loc 

-ocig/ans 	 -rem/loc 

-$ 203 



- 131 - 

Vadic 

Valic 

- 

-603/12J0 	 -fsk 

-a 	 -half 

-2/4 wfre 	 - 

-RS93')0 

- 

-ocig/ans 	 -rem/loc 

-$ 230 

-V%1203 	 -212 

-1330 	 -fsk 

-a 	 -half 

-2/4 wfre 	 -C2 

-R32323/C 	 - 

- 

-oc ig/auto ans 	 -cem/loc 

-$ 235 

Vadic 	 -V21 

-330 	 -fsk 

- 

-2 wice 

V. 24/V.23  

- 

-oc ig/auto ans 	 -cem/loc 

-I3 1  comp,itibiP 	 -$  633  



Vadic 

1- -1  

- 

-rem/loc 

-$ 215 

- 132 - 

Vadic -V 1123 	 - 

-1203 	 -fsk 

-a/s 	 -half/full 

-2/4 wire 	 - 

-CCIPT 	 -compromise 

-rev 	 -v/d 

-prig/auto ans 	 -cem/loc 

-integral handset 	-$ 533 

-VA2135 	 -2013/C 

-2403 	 -dpsk 

-s 	 -half 

-2/4 ence 	 - 

-R3232C 

- 

-orig/auto ans 	 -rem/loc 

-$ 530 

-V%3 .10 series 	 -103/113 

-333 	 -fsk 

-a 	 -full 

-2 wire 

-23232C 

-orig/auto ans 



Vadic -V"\,3100 

-1233 

-a -full 

-2 wire 

-R32323/C 

-o:lig/auto ans 

-comocomise 

-cem/loc 

-$ 715 

- 133 - 

Ven-Pe1 -\C'103 	 -103/113 

-333 	 -fsk 

-s 	 -full 

-acoustic;2 vic 

-R3232;COI1P;te1etype 

nn •nnn 

-ocig/ans 

-$ 265 

Ven-Tel -A01212 	 - 

-1203 	 -Fsk 

-a 	 -full 

-acoustic 	 - 

-R3232;CCIP11 ;te1etype 

- 

-ocig/ans 	 -re,11 

-has indicatocs 	 -$  533 



- 131 - 

-DCI120 	 -103/113 

-3J0 	 -fsK 

-a 	 -full 

-acou3tic;2 wice 

-R3232;CCIPP;teletype 

-ocig/ans 

-designeî foc DEOwcitec -$ 325 

-10103 	 -103 

-300 	 -fsk 

-a 	 -full 

-2 wice 

-R3232;201Tr 

-ocig/ans 	 -rem/loc 

-$  220 

-.10113 	 -113 

-300 	 -fsk 

-a 	 -full 

-2 wice 

-a"_3232;CCIPP 

-01:L3/auto ans 

-$  230 
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-101212 

-Fsk 

-a. 	 -full 

-2 %v ice  

-U3232;CCITP;cuccent logic - 

- 	 - 

-ocig/auto ans 	 -cem 

-inJicat.ocs 	 -$  433 
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31'\ \1 	 EN11 M 

The standarJ terminal interface gas design • d to meet 

ail  of the static oara.neters. It was ..isigned to interface 

the common services st.maard pnoa• line witn terminal d3V -

ice. Tae standard interface was designed with the following 

caaractecistics. 

- inout ana output sigaal isolation 

- gain controls on input and output 

- T2t level comoatable ring detection 

- :On level compataole answer control 

- Tue  wnole circuit to ope rate off a single sup- 

ply of 5 volts. 

i.gien reference to the scnamatic IC1b is a simole vari-

able gain operational amplifier used to take the terminal 

signal and aooly it to the briAge composed of an isolation 

transformer, pot, and two 324 onm resistors line gain con-

trol on IC1b is used to establisn the transmit signal level. 

The  bride circuit issued to isolate  trie  tcansuittel 

signal from the terminal and  trie  received signal to the ter-

minal. fine pot is used to offset tr s  effective lins  

impedance observed by  tris  transformer Pl. 	C( is ti:se bridge 

circuit is to  • ake  tris transformer eKnibit 	pure 	ceF.;istanre 

impDnïance. 	2ne null pot is adjusted to maimize the isola- 

tion between input an_i outout. 
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HI 
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fClb is  as oprational amolifier used to aliptify  1 in  

levels 	to 	the level reuirej by  tue ter:minal evice. 	It's 

gais contcol is aJjasted to 	oiiiu proper levels requireJ 

by taeteninal device. 

IM1 is use3 to observe uinAinj voltages on Ln e line 

and report taem to the terminal devic. 301 is an optimal 

isolator: whicn will isolat?, 	line frou  tua  ccst of the 

terminal software circuitry. 	301 detects ringin .,1 if ttra  

differential  hua oltaje :?.-cceeds 5:4 volts in eithec 	direc- 

tion.  Tria  operational a:nolifier is usai to convect the 

detected ringing voltage to TPL levels for tne tecmihal dev-

ice. 

ICla is us_2d to change -22L levels to Pcovide sufficient 

curcnt to  driva cUl used to answer the line. This can also 

be controllei oy cha tecminal device. 

1 
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UM .1-17114LL .12P-V-  AP YJO 	317122, 	Ci2C 

J9:1i AA:2 33 	LIAS 11 J33= 13 	Er•F= 1 

LDIUM PL3A3: '3351,T\PIAY 

!API, 

APL )i5 

CL:ni2 

)LjAD O\ 1A3A; 

DATA3A3S 	3AV3D 17:30 J.“ 2), 7' 

AA3 3 

L- MPR A MIJI3 	Ps) 	 YDU,2 ARA JF INTF,RSST: 

O. 31GA JFF FL1CjAPUTR 

1. 	IJDC.13 

2- 	,4DIC1L :27jUIP17,Ar 

3. 	PA3 .311ÏL 

zna ,AJ433R 

3 

Po 	 DF CD11 ,1 33 TYPF„ 11 .M qjRD 

LIE t12 

T:1F, L3t1t13.E..3 13 A LI31!  32 VALID CJI1A4j3. TJ U3E VNU Cj/MAJ 

J332 P1TP2  Irs AY.H. IF AjR..; INFJIAPEJA 13 RSDUIRF.0, 

FUNCTIM 	PRD'IPT YDO FJR IT, 

SIJM DIFF 

TJ FIND fM3 	 jF 2Af3'n'3  IN PiE AV\1LA3LF, DWA P3-)L 

SXPLA1N 	TJ :3EP 	PLAMATIJA DF %MY DF rdE CD11AUD3 

TJ  3011  A LE3P 32 VU.A1D 

dnP 	r3  3T PAIS LI3T JF  03MND3 



1 

- 13) - 

1 
1 
1 
1 

1 

TJ 3 32 ri3 AXI13.4 :U 13q DF LI3 P,UAMD 

PMAr 	2J PREA2 	3(nOP33 -2MTRIES 

RS32:1:2 	23 RiLUJMUJL 	TL3  ro TiAT, WAICA3LE PDDL 

SELu::CT 	TJ 3F=2 MPRE3 .tifdrOd 23AMIN 3POIFIC 0:IT\ 

SDC2.2 	 20 3 3R1' T .11 	 1:2D ALP1I3 13PI:AL DR a*IsizicAT, )RD. 

TO  3T 232, PALIU . 1 ,A.J.I.UR OF CARACTF,R3 PRITF,D 

aM.213 

16 2,APRES 

DIWS3 

2 112, FOLLMI .:4:1; • 	VALED 

AALUFACTURER,IjDEL,SPF,f2M,COUPLII I)A,LINEPYPE T OO41:1M23,DAM 

33E:1' 

LF,\DIN.3S? 

: 

SP0 

parNr 

WUICd 

-2 1 .1A./PS 

-2 Tj 12 4L1./P\..; 

-2 TO 5 lIA./PAL:: 

-3 IIA./P 

-3  J 	3 :41N. /P\3;  

-3 DR 5 11N./PAI 3I' 

-3 

 

3R . 5 IIA./PAM 

-
2 

 23 3 IL'A./P',  

- GRP -21EC 3 0IEA0S .3 

-3R\PA1: 30IA0:3 

-ORAPUIC SOn'LNIC:U 

-.EAFDLL-N1K 

- GR%PAIC :301S,= 

-GRAPdIC 3CIT,Si0'5 

-SRPdU .30 .Ei3NC3 

--31 



- Ni  

-35 3..C./PV32. 	 -31 

-4 AIN./P\GS 	 -GRAPAEC 3OFI.M23 

-4 JR  G  1../P)s.3 .,-_,"' 	 -3A 

-1 JR 5 AL.\1./MM 

-5 'ILA./PAU 	 3Cl1-1C3 

-5 1I,Sr./2A3 	 SCIU'2133 

-6 :1ItA./P\GS 	 -SRP3IC 3CIMC3 

3J R2 

i-EADI1333? 

e : 
LIA3PZ2ii: 

PRW 

-JiC1  :Ii-\3I1333? 

: 

AJMG,LITYPF„ 

-MX 123 

-MX 4133 	 -VDICS ,nMDE 

-MX 733 	 - J3IC  3\D 

-30 :\ i3: 	 -VJICE 

-MX 133 	 3R 3,M 

-MX  1 31 	 13R -\JS 

-MX 132 	 CMM 

-vac 5 .33 	 0:2r\M 

-95J3 	 -V3I2 

-LMX IX 	 GU.DS 

-VJI2'j; 
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-V:ZO Il 

-MX I 	 -VDICS; GRA0:2-; 

-DM VI 

-DM VII 	 3R;%.D13 

G;nD'f, 

soar 

AJD011 

PRIAT 

.-F2,ADIN,213? 

-95'n 	 )iGI2:\tjL 	C3T  

-DM 12,) 	 RS1W2,R .3F, Cqq -AStà 

-DM 13J 

-MK 131 	 -03S3 

-DM 132 	 3  RSV! 

-DM 41jJ 

-DM 7JJ 	 - JSES Ré_:V2,3S Cd%AASL 

-DM I 	 UitSE7, CAAAn 

-DM IK 	 CA 3AA,r,E, 

-DM II 	 -032.3 R2,V,n3 

-DM VII 	 RSVii:R3E CgAAW, 

-EMC:TRM,U:MR 	 dVI -DLZIPL-IG 

-SCAAATR)A 

-JUTPUr JD3-1 '\DIJ311\3M 
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-VRO  513 	 -OUTPUT -15 rj J)3A AOJUSP‘3T4 

-VRC II 	 -JUTPU2  3 031 ADJ ,J3TA3LF, 

EXPIAIA 

gHICA CDAAANO? 

EXPL\IA 

TJ  33T AA '.;Ki?I',ANATIjA JF 11 d2,  CD 41D3  IA PAIS SY'S:MI, 

•j311  £'LPE T,n.; )1)RJ F,XPLAIA. 

TJ 3 33 A LIST jF VALID CDI4AADS, T'ZM IO3  NORD  UnP. 

EXPIAIA 

fmicfl C3I•AD? 

SDRT 

ro  tL' 3jR2 CJHAA) 13 03 30  TJ ARqA1•33  U3  R3IAIAI13 C,APRI 3 5' 

lAn AjA.R12Aâ jR ALPdA3EPICAL UMR. AF.M TZP.U1S TdE 

,IjUD SJRT, flU 	 A:AO1A33 YDU  NI 3d  Pj'i 

SJRP TJ  3E 033 3 jA. YOU JAY.  SAMR %AY' JF  TUE  VAMO 

SSPARATZ0 ,31 CO41A3. IF ADU TAAA  03 .3  13 ZA .MRED TUE.  PIRET  

JAF PAK33 P,U,C!1') 7.1,MCO, OVER  11:13  3 300 3 D, %AO DUE 	 OVI'R 

TUE MIRD, STO. MIS IP2,A33 TAAP IF Y- JU -qur,  'DR  

LIE  JATA ARIZ%A':M0  IN 33 0 3 3 )F 4AAjFAC2UR3, AA)  TUE 03.33 

OF 'PUS  3 A-111'  IANJ CTU3E3 RRAA3D IN  MM2 'YOU 

JJULD ENTER '1A3UFACTU:UR,3ED*. 

TO :ICI' A LI 3 2 JF TAE VAMO 	 1 713  CD/IAAO OEAJI  133. 

ULECP 

AHICA H3ADIA3? 

AAAJFA2PU 

NAT RSLAPIJASAIP? 
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: 

CD 

LF\T 	\ L:12. ? 

31 

Ei\12:?.f...33 

P R I 'AT 

: 

	

-31 	 - RC I I 

	

-31 	 -VAC 533 

	

-31 	 -VRC 

	

-34 	 -15J3 

TrRi. 3, 

4 ":-...;a1.S.n'S 

R S R12 

1.5 0\111 RU'3 

3 -Ziï; 

! 05' 

C.P0 = . 3355 CON = 33: 17: 7))  132 	32 Cd 	= $ 1.62 



ÔT1 -1-i-O-Cr< RY1 7 	a 

1C1 	LM32.4 
OC1 4N33 
Ryi 	(qDP.f./.. 832A-1 
T.t 

TELEPHONE 
LINE 

rLINE COUPLER 

02.-22 Gp„ 

- 

100K 	100K 

> NULL 

L-, 
820 	2 r\ LI\  

Cx  
820 	2"1. 1 

10k 

1(16 
A UDIO 	VVVV 

N 	 tor\ 

TRANS. LEVEL p,Ec. LEVEL 

- AUDIO 
OUT 

680K 

/VVV\A 

	

.01 	100K 

HIV\AA 

	

.01 	100K 

1.2 M 

100 Y\ 

MI MI IIIIIIII Mil BM MI all BM IMO • 	1•11 • MIR MI Mil MI Ma mu 
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