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1 Introduction

The Terainal Attacament Progjram (T.A.P.) sponsored Dby
the Federal Department of Communications (Department of Com-
munications) was initiated in rcecognition of the Jrowing
numbet of foreign devices attached to the various communica-
tions networks throughout the countcy. The devices ranged
from telepnone amplifiers to computer data links. Carriers,
usecs and manufacturecs have all agreed that such devices
will continue to be daveloped and used. There is agresment
on the need for uniform standards to apply to the use and
design of forelgn devices. Department of Communicatioas
nas, ovar tha last few years, provided a non-partisian forum
to debate and generats a set of standards avplicable to all.
To this end Department of Communications has issued two ma-
jor (and a nost of minor) standards documants related to the
T.A.P. proJjram. (CS-81 Voice YNon-aAddressing Bijuilomnent,
March 1978, and C3-32 Data Non-Addressing Equipmant, S2p-

tenber 1973.)

It is now apparent that the T.A.P. projram 1is facing
the very difficult taskx of adasting- to rapidly cnanging
technology. This means new requicements for standards with
new enphasis, New technology and an ever increasingly so-
dhisticated user community will pressure tne adaption of new

standards.

The program has an ongoiny nead to educate its partici-

pants. Manufacturers, a3pacilally those small couwpanies typ-



ical of Canadian industry need assistance in interpreting

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




Caverage in this report 1s restricted to data non-
addressing devices (C5-d2). It covers computer modems, fac-

simila, and wmedical data links.

This contract provides for the expansion and transfer
of a data basz2 of C3-32 ced nardware. Iiis nove was mads
with a minimum of problems in November 1978 to the Depart-

ment of Communications coaputer centar at Shicley 3ay.

Digital data is a large pact of many customers' comnun-
ication reguirements. Tne introduction of two new technolo-
gies is likely to dramatically increas2 this type of data.
Packet switching comoutac networks foc commeccial users and
Videotax typa services Ffor the consumers. Tha latter is

likely to hava a profound impact on industcy with tne nead

for new low coat teraminals.

Th2 use of a standard interface which will account for
all of tne static electrical parameters has been favorad for
some tine. In this contract tn2 design of a standard inter-

face was investigated.

Longitudinal Balance has lonjy been an outstandingy orob-
lem in the interfacing to the common carcier networks. In
this contract tne problems associatzd witan longitudinal bal-

ance were axanined and recommendations mada.



III Data 3ase Transfer to Department of Communications's

A data base of Data YNoan-Addressing EJgaivpment has been
compilad tnrougnout tha duration of both Terminal Attachment
Program contracts wita ths University of Wdaterloo. The data
base management software was written in APL and run on the
Honeyw21ll 65/673 coaputer ownad by tne dath Faculty at the

University of Waterloo.

The data base was separated into tnree parts: modems,
medical, and facsimile. Modems, which tend to be used in a

wide variety of applications, are the largzsst pact of the
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data base. M=adical and facsimile data are more specialil

in nature and are not as common.

The data base and the data base managament program were

moved to the Department of Communications comouter facility.

at Shirley Bay in November of 1973. Thaz data base manage-
ment projramn was modified to function on the Department of

Communications computer.

A seminar on the use of the data vase was presented in
Januacy to Depactment of Communications personnel to intro-
duce tnea to the data pase system, its commands, and con-

s

tents.




IV Data 3aszs JDovEVJthﬂa

It is c¢lear from the data base that most manufacturers
regquiring the wuse of the common carriers utilize existing

modams developed for ga2neral purposa data transaission.

In almost all cases where modems are contalned within a
piece of ejuipment the manufactucec chose to utilize a pre-
built modem zather than develoo his own. This denonstrates
the fear tnat most speclialized egquipment manufacturecs have

of tha connections to the common carriers.

The manufactucers' concerns stem from two areas
First, they have a natural fear of the unknown technical
standards tnat they must mest. Second, tasy fear the cor-
riers themselves in the sense tnat the carciers might employ

the full force of the law on them for accidental regulation

violations.

The manufacturer utilization of the prebuilt modam
recogynizes their concern foc proper interface standards and
in some ways shows their lack of understanding in the intec-
face paraneters. In shoct, the manufacturer of a new
"strangs device" reguicringy data communtication wants to busy
himself with his "strange device" and wants to cemain uncon-
caevrnad witn the data communication orobless. Data  communi-
cation 1s a problem, "lonjy solved by others", and it is a,

3

"problem he should not be concarna2d wsith".
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a2 averaj2 small Canadian company 1s not vertically
intagrated in structure. The small Canadian company is, in
effect, a specialty nouse in ong tecunical area. Tha cor-

porate decision to «restrcict the expertise to one area is
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motivated by tn= financial resoucces available for product
support. It is for this reason that the problems of data
communications have been left to a few companies orevared to
develop expertise in that ar=a. The remaining usecs of data

comnunication rely on the expertise in the field.

This general observation led me to proposs th=z need for
a standard network interface in the ficst contract on Data

Terminals and Network Coupling Arrangaments.

i1

nadical electronics are

53]

Q

facsimila and soas aspact
data transmission intensive by their natuze. It was found
that tneir use of built~in data couplecs was extremaly lim-

ited.



As noted before the genecal ruls sesms to be for
nanufacturers of unigque devices to incorporate manufacturad
modams for use in their data coamunication. Commeccial data
retrieval systeans such as Teledon proposad oy Department of
Communications, and other systems proposed by Bell Canada,
and TORSTAR, are areas in tne future which may very wall

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

systems the dzmand for high volume cheap terminals will

force manufactuzers to cut all unnacessacy costs to a
minimun. This velatively new use of hijyn technology devices
utilizing common carriesrs is likely to have a significant
impact on Jdata comnunications over common carriers. For tne
first time data communications will be available to the gan-
eral public in a cheap, readily available form. Ik will no
long=2r b2 a race (relative to voice communications) usa of
the existingy netwocks. New industries are likely to get
gquickly on the bandwagon and a very compatitive marketplaca
is likely to emecrgs. At this time, Canada is takiny a lead
in data retrieval type commeccial systems. The success of
technology trials here is being watcned carefully by other

countries.

Tne rapid growth of the new Vidsotex technology sug-
gests taz need for separate Kinds of regulation. The termi-
nals .in tnis new area ace siwmple usar produced consumer ter-

minals. There 13 serious Juestion waebkher suach terminals



should ve regulated on elactrical characteristics alon2 or

if the digital protocol should be tested as well.

A second consumer related product 1likely to spin-off
from the emerginyg nigh tecnnoloygy in botn terminals and data
communications is velectronic mail systems. There alrealdy ex-
ists many systems assoclated with time-shatve computer sys-
teas. TFor examdle, when I access tna time-s3nare system of
the Univecsity of Jdaterloo, I get an indication of the total
nuanber of memos sent to me by othe:r time-share usars. It
has providad a method of contact to me that is reliable and
quick. I can, at my leisure, answer oc¢ act on the messages
(usually once a day) and what is better, I can access the
time-share systen' from almost any place in North America
with a local telepnhonz call. This is accomplished via the
newly developed data communication networks (DATAPAC in Ca-
nada and Telenzt and IY4N3ST in thz J.5.A.). The establisn-
ment of centers fos messagz nandling is likely only to occur
in the near future. 3uch centers are likely to e used ini-
tially by manufacturers to process sales orders from sales
representatives and by other groups as a common low cost
communications system to Kez2p track of employaes wno are

travelling extensively.



VI
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tandard Terminal Intecface

In the first T.A.P. contract it was found that a Jdefin-
ite need existed to have a standard terminal interface.
There nas been a long term reluctance by manufacturers to
deal dirz2ctly witn the common carriec networks 1if it could

e avoidad.

Appandix 5 includes a schnamatic and a description of a
standard intecface ciccuit. It is design=d to meet all of
the necessary interface parameters except spectral content
and signal levels. The us2 of a standard interface will

minimize the aneed of a manufacturer to Jdevelop common car-

rier intecfaces, The manufactucer will have to mak=s only
level adjustments to the interface and ensure his data meets

v

the spectrum content regquirements outlined in the C5-%2 Cer-

Iy

tification Standards.

It is anticipated that the design of a Standacd Termi-
nal 1Intecface will be placed in the public domain. It is
expected that the Standard Terminal Intecface could be used
by manufacturecs to summarize the amount of design time te-

quired to interface to tne common carcier networks.




VIL Longitudinal 3alance

"Teleohone companies and eJquivment
manufactursers have generally agreeld on 2
definition for longitudinal balance fot
many years. This agreement extends also
to the Dbasic approacin followaed when
measuring balance. Testing for balance
involves the application of a longitudi-

nal voltage. Taen any cesulting metal-

f'

lic voltage is measur=2d, and the ratio
of the two voltagas is usad to develoo a
balance number. Unfortunately, agree-
ment nas endad ab  about this point."

(IEEE Std. 455-1975.)

Lengitudinal balance is defined to be good wnhen tha in-
put impedance of two terminals is very nearly idantical with

referance to somne external point, usually ground.

dost of tne problems related to Lonjyitudinal 3alance
has c¢entered on two items 1) dow is longitudinal balance

measured? 2) Ahat constitutes acceptable longitudinal bal-

My examination of tne lonjyitudinal balance oroblem nas
yielded several cost~-wilse guestions. It is generally ack-
nowledygad tnat imoroviny the longituilinal balance of a ter-

minal device will imprzove the overall quality of the net-



work. It can also be stated that tha 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 wnica often can actually be heard on standard

telephona lines.

The guestion of measusement tachnique has been answeced
by the puolication of an ISRE documant 2ntitlad, "IZSE Stan-
dard TI'SST Proceduce for Measuring Longitudinal Salance of
Telepnone Sjuipment OJverating in the Voice Band". (IRER
Std. 455-~1976). This short document contains a gcreat Jdzal
of usaful information related to longitudinal balance, its
meaning, and its w2asurement. It is also referved to in the
C3-22 Certification sStandarzd in the section on Lonjitudinal

Balance.

At least in part, the Cectification 3tandard C3-92
fails to 1leave the c¢eader with a clear idea about the ex-
pected results in measuringy Longitudinal Balance. C3-32
refers to IEESE Standard 455-1976 as soucce both as its meas-~
urement and as the configuration of the test environment. I
would vcecommend that wore information regarding the IGER
S5td. 455-1976 test set be publisned as vart of the £5-32
Standard. Tnis would give a better indication to manufac-
turecs (especially small ones) about th2 reguired technical
spacification of terminals attaching thamselves to the com-

mon carrier netwocks.



Tals is imvortant for a sscond reason as well. A well

meaning manufacturer purchases the rejuired Department of

(21
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Communication documnents relating to the Tecminal Attachment
Program only to find that infocmation essantial to compli-

ance with the program is lacking.

Tne numerical evaluation of tesminal egquipment for
lonyitudinal balance pos2s 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 accumalative effect of wmany different net-
work componants. The common carriers 2Juipmant contributes
to the overall effect of increased noise and cross~talk
between linas. The <{anadian appcoach througn T.A.P. has
been to establish values of imbalance to the point where a
proparly designad terminal can meet the reguirements. These
values are somewhat hignec than thoss jenerally suggested in
the U.S.A. (Petition to F.C.C. from Charles D. Haas=11,
Chairman IZEE Susceptability Subcommittee, April 1978.) At
this point in time, I believe tnat these values should be
retained. The balance values as they exist assure Canadian

product acceptance in the United States.

Tha standards as they exist will assume Canadian coasu-
mers oF a high product standacrd. The high gquality Canadian
carriey networks will not be adversely affected by the addi-

tion of n=w foreign davices. This assurance is 1lmpoctant

(L

for all usecs in the years to come.




VILI Sumnary

Tne growth of the Tsrminal Attachment Program at

)

Depactment of Comnunications has focussed the interests of
users and manufactucers of terminal eguioment to the inter-
face standards sought by the common carriers. Department of
Communications thrzough the T.A.P. programn nas secvad as an
unbiased forum to debate and establisnh standards. As teco-
noloygy cnanjes, new and different standards will 1likely be

soujnt.

Computer networks, for example, already rceguite that
terminals nave botnh electrical standarsdization and standacd-
ization of tnhe data formats. This type of tecminal standacd
will 1likely be eventually ceguiced for use with the new in-
formation retrieval typs of consuae¢ secvices. Although it
is not clear at this time ezxactly in which direction thase

secvices will go, a number of common items seem to D2 emerg-

ing. “ass us2 of spacialized terminals will likely generate

~
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ompetition between Canadian companies for the market

place. Depactment of Communications has been studying such

n
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ices throujhout its Videotex program. It is my opinion
that ra23ulations pectailning to Videotex related services
should be =xanined now for imolementation at some FEfuture

time.

The use of common carrcier networks for data transmis-
sion i3 now a common place occurcence. Ths vaciable nature

of the user aoplications nas tend=23 to ancouraje manufactur-



ers to treat tne actual interface to the common caccier net-
wocks as a separate problem. It has been usual for a
manufacturer to use a standard interface {(modam) manufac-

tured by someone el

[CIN
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In many cesoects manufacturers (especially sanall onas)
are afraid of the common carrier netwocks. The interface
terms and conditions are foreign to them and they rational-
ize this fear by observing that they are able to buy a solu-
tion to their interface problems. Tne need for a standard
interface exists. The use of a standard n2twork interfacs

will encourage product developamant by small companies.

The publication of a standard natwork interface will
give insight to manufacturers of the rejuicemants of tne

network interface. It will also provids a badly nsedad ox-

ample to enhance thne CS5-32 test specification.

The longitudinal balance of a terminal device has long
been an outstandiny propblam; both the measurement of the
longitudinal balance and the evaluation of balance. I would
recommend that the IEES Standard 455-1976 continue to be
usa2d in wmeasuszing longitudinal balance. This standard is
simpl=s and has achieved almost universal acceptance. I
would like to aidd, however, tnat C3-32 certification stan-
dacrds ba altered to more fully ezplain both the nature of
longitudinal balance and to illustrate the mechanics of the

actual tests.




On a guantitative basis the presant values of accept-

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

—

ieve the current limits will encouraje the maintenance of a

hijgh communication standacd.

The future will nave many more data terminals esoecial-
ly related to interactive consumer data base retrieval
ejuipment. It is my belief tnat tecminal ejuipment of this
type will likely cequire certification for bota data oroto-
col and electrical standards. On the brignt side I would
a2xpec such equipment to be simple, reliable, and w21l en-

gineered.



IX Appen

diggi:

(1)
(2)

J3%R danual for tne Data B8ase
AODJLAR Ddata Base Entcies
FACSIMILE Data Base Entries
MODE1 Data Base Bntries
STANDARD Network Interface

3A4PLE Tearminal Session



Appzndix 1

US55 MANUAL FOR THE DAPTA 3A3RA

The Tecminal Attachment Program (T.A.P.) database con-
tains information on items which use the teleohone network
to send data. Th2s2 items are in tnree catejories: moda2ms,
facsimila eguipaent, and ma2dical eguipment. 3y far tne
largest area is modams witnh over 3923 entries. Baca entcy in
eacn catagocy has several "abtributes" associated with it.
For example, in the modans, attributes include
manufactuzer's namne, tn2 modea's wodal number, its bauid
rate, cost, and 30 on. In this database, thaese are referced

to as "headings”,

Thers are commands which allow the usar  to manioulate
the data to sult his reguicements. Unwantz2d data can be dis-

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

printed in a variety of ways.

Wnen ficst signing on to the databas=2; one has accaess
to the whole pool of data. dowever, one seldon wants to
print out all of tne data -- 50 tne datadnase includes com-
npands to remove the unwantad pieces of data from the opool.
dne can think of it as 1lookiny at the whole subject at
first, and then narcowing down the visw until you sees only
thosa things which ace of interest. At that time, these

remaining items can be printed on the terminal.
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Tne following i3 a detaileld description of how to use
the compands  to manipulate thz database infornation. JNote
that in the examoles which are Jiven, taxt wnlca would Dbe
typed by tna user of the database 1s indented six spaces

from tha left, just as it would be when ths ussr tyoved it.

'na database program's replies start at tone left margin.

Getting to tne Datadasa

Po u3e thne database, one must first tell the computer
te enter the APL subsystaa. This is because all the coanmands
to manipulate the datavase ace written in the APL  languaje.
Azsumning that one is sign2d on, and has juskt received a

prompt Ffroa TEL {tne exclanation mack), tone followinyg will

entay ARL:

FAPL<CcE > {===-usar types "APL" and hits ceturn
Now, the user mwmust load the projgcams into his

wor kspace, Tnis 1s done by typing:

JLOAD OATABASH

Tha ¢ight pactenthasis tellsg APL that this is a command.

The Jdatabase prcogcam will now be loaded and will commence

azecution automatically.

v

Tne first tning you will be asked i3 to specify which
of the threa ar2as you ate interested 1n: modems, facsimile,

ot medical cguioment. Zach is stored in a separate file, and



so only onz2 can be accessel at a time. After you have speci-
fi=d, the appropriate files «#ill be opena2d, and control is
given to the user. Note that the prompt for the user is six
blanks, i.e. the typewheel (or cursor) will move in siz

spaces from tn2 margin and wait.

naral Command Information

Any of the system commnands can be invoked simply by
typing a single coammand name and hitting return. IF more in-
formation is regquired, the program will promot the user for

it,

Help and Exolain

There 1

in

a command which will introduce thne user to all
of the other comnands: it is "HEBLP". #hen thz user types
"HELP" . he will bs given a list of all of tn2 commands
available, and a short note on =acit. One of the commands is
a supplemant to "HELP", and that is "SXPLAIN". If a usect
types "EXPLAIN", and nits return, he will be asked to entex
the name of a command he wants explain=d. This will give hin
a more detailed Jdescription of that command tnan “"HELP"

could give.

The followiny is a list of coaimands, similar to thsz ons

Jiven by toe "HELP" command:
3 Y

BYdE to sign off

ENTRIES to find out onow anany entries there are
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EXPLA TN to find out now to ase tne commands correctly
SELECT to select =2ntrises which contain soecific data
d3ADING3 to g2t a list of walid neadings
HELE Lo see this list of comnands
LINZS to set tna maximus nuaber of linas per paja
PRINT to print tae selectad entriaes
RESTART to 'unjat' the entries and start ovecr
SORT to soct the entries into alphabetical order
WIDTY Lo set the maximun numnbes of cnharacters oar line

Tne "SZAPLAIAY command wlll give the user worsz detailsd
information on =2acn of tnese commands. The following is

similar to information gilven by tihe "BXPLALN" comnand:

EXPLATIN

WHICH COMMAND? 3Y:

=

TO 3IGH oFF OF TdX 3Y¥Y3TE4 JI3T TYPE Td& W@ORD 3Ya.
BXPLATH
WIHTCH Z314AN927 ENIRIES
IO 2IND 29T oW MANY EBNTRISS ARZ CURRESNILY AVAILARBLE,
JI3T TYPE TUE AORD BJIIRIES,.
EAPLATN
WHIZd CIUIAND? BXPLAIN
TO 38T AN ZXPLANATION OoF THE COM4IAND2S I IMIES SY3TEd,
JUST TYPo TAE NIRO SXPLAIN,

'O 588 A LISE JF VALID COI4AND3, TYPS MIR J2RD JdSLP.

Bnteies



Tae antries commnand tells the use: how many pleces of

¥

data remain in th2 available data pool at any tine. As the
Usar remnoves aore and nore unhwanted oiezes of data ferom  the
pool by using the "SELECTY command, th2 number returned by
tha "ENTRIE3" comnand will be rveluced to rseflect thnis. In

addition, this command is automatically invoked at the end

of thne "3IELEII® command. Txamodla:

Pae “HIADINGS" coamand tells the user the names of  the
headings cuscently 1in  use. fnesz headinys will changsz,
depending on wnicn section ofF the Jdatabase is  beiny used:
modeas, facsimile, or medical eguipment. They way also
changa2 as tne database information is updated, Tnhis  infor-

mation is necas

]

acy Lo use tne "3

i

<

LIZI™ command corcectly.

Exanole:

HEADINGS
Tads POLLIFILS ARD VALID HEBADINSS:

BANUFAZPOREAR, 4ODEL, 3PRAD,CI37, 0 MENDS

Toue "RIITARI  couamand tcevelsdzs  ths affacts of  boae
"SELelI gcowmanand.  All  of the data wnicn was discardsd ba-

comes availanle ajyain., Tnis allows the user to stact over.
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Exanple:

BIIRIGS
23 SWNIRIES
RE3LART

339 SalRIES

Tme "30RI" command will soct the salected data  alpha-
betically. After the command name 1s enterad, tnz user will

be prompted to enter tna names of tihe h2aldings he wisazs the
soct to bs donz on. That 1s to say, 1f he wants tha data in
ordac of manafactasec's aame, N2 would 2nter "MANUFATIDRIIRZAN,
Note that more than on2 nane may ba eatera2d at oace,
s2pacrated py commas. Inis allows the usac¢ to have all  the
items of one manuafactucer (for 2xample) fursther sorted by

1

model number. Gxaaple:

EIVILNE

N LCH ASADING3? AANUFATTUReR, (MI28L

Wazn using toe database, on2 can salact  antvies  whlch
ara of intercest by asing tae "IALAECIY comnand.  The rest of
tne Jdata 1s discacd=d. In this say, tne Jasayr  can  cut  down
the amount of data to be printad. IMizn, the infozmation
whicn romnains can D2 o¢intad on th2 usa¢'s  Lacminal. In

tuls manaer, one aittracts only the pectinant information



from amon3y all of that waich is coatalneld in  the database.
To use taz select command, type the woed "3IELECIT". Th=2 pco-
jraan will tnen as4 for thnrez2 oleces of iaformatrion, on2 at a
time. It will want to know wnalt heading you want Lo use,
Wwaoat dava you ace looking fors in that h2ading, aad tnz match
you want amade (ejuality, insguality, etc.) LIt will ask
CAdIZd d2ADING?Y, to walca you saould  answer  one of
TMANIPACTJIRERY, "A499D3L", or the like. This indicatas which
neading you want to usz2 as the onasis for keeding or discard-
iny tne data. I'he second guestion will be " JHAT RELATION-
S4L0?2".  Answeca to tnis will includaz "EQ" for ejual, "ua"
foc not egual, etc. This is fucther e=zplaina2d below. The
thicd guzsclon is "JIAT VALUE?"., Hece onz2 types tne name of
tine  coanpany, orf type of aodan, o cost, or wiaatever on2 is

searching for. 3ee the following examolas:

SELECT
NAICH 42ADIL3? JANJFACPURER
AdAT RELATIDN3JIP? B

AIAT VALDS? DATAMEX

In tnis example tn2 user wants to salect all the en-

(e
2
s
€]
[63]

sne2re tne manufactucer 1s aJjual to "DATAMEXY,

sphLs’l
AIITd d3IADIASY 5PEED

JAAT RELATIOISALR? LE

AHAT VALJL? 334



'nis 2xaaple Jdemounstratas hows to salact  thne nodams

Wwlose soc2d 13 less than or =23ual to 339 bos.
I'nis is tae complete list of c¢elationsniss:

g0 agual

NE not egual

LE la2ss Lthan or ejqual to

LT lass tnan

GE greatec than or 2gual to
Gl greatar than

NE not ejgual

20 ¢ontains

Tne YCO" relationszhin can D2 usad wonare the @gact nance
of a coanpany, for examplz, is not %nowun. If tas user ansvers
thne thoes guazstions as "MANITAZTIRER", "CO", and "2ATA™, all

companias  wnoss name  contains  the porase "DATAY will be

Tne "PRINI" comamand, of couzse, is used to print  the
remaining  data  on tae as2c3 tesminal. All that's necessacy
ig to antaer the word "PRINIM". Tas format of tna output 1is
controlled by the "LINE3" and "4IDTH" commands, which the
asa¢ should us2 bafove printing (zzz below). e "pRIND
comnand will ass tne usec to enter the nanes of thez neadings

2

Qs wants printzd. Mese headings will be ncinted out in the

ordzr  tnat  the user entacs then, Tazvefors, 1f you're in-



teresteld in tne wmodel aamper, and the cost, 1t would make
sa2nse Lo anter  “MI0EL,CI3T". A person interested in tha
wanafacturecis  name, and any conments would antern
FUMANUPACTURSR, COMIRNT3" instead. Examnple:
PRIAT

AL AIADIEG32 H008L,003T
~3J23 -5 249
=14 3A -5 153
Lines and Jidta

Toe "LINZ3" and *WIDIA" coammanids ace usad to tell tas
orograms  tne siz2 of ths user's page o¢ tecminal scrzan. As
bafore, just entsc the coammand name, and you will be promphb-
2d for data. Taz number you Jive to tne "LINES" command in-
Jicatas tne2 maximua aaaber of lines wnilca wiil be orinted

per page. After  tnis wany lines, output will be suspended

antil
nambay
that w

it is

th2 uszar nits btne “"retusn” kxzy on wis  tacainal., Tha
givean to “JILDMKI"M detecminaes tne lengtn of tine lines
111 be printed. If the Iine would have been too  long,

cnopped 1n an approosiate

pu

place, and the cemainder is

"
v

nifted to the negst lina.

VA
and b
anter

N2 "3YE" command ya2ts the usar out of the Jdatabase,

acw  to  I'sL, the anormal la2vel on tne computors. Just

the word "“3ys",



A typicdl us2¢'s 525510n #itn tne databasz mignt g0 as

follows:

L. Usz: signs on and accasses Jatabase
2. User spacifies area of interest; modeas, fax, or a=2di-
zal.

3. Usa2r finds ouat how many oDieces of data ace availabla

witn "IHIRIZS" command.

4, Usezr decides to cut down numbar of entries by julicious

asae of "SBRLEST®,

5. User tells programs size of paje witn "LIAE3"  and

"NEOTH" coonnands.

6. User has data printed on terminal by "PRAIND" comnani.

7. User signs off via "3¥E" comnand.

rinal Notes

dagause of the method us2d in the construction of  the
comnands  for tnz database, it is ocossible td gelt unexpectad
2rcor messagas. This would naoppan if tne ussc tyoed invaiid

conmanids or Jgarpaje waLse a comaand nane was 24peckbed. Thase

w

na2ssages are ganecatad by APL directly, and do not indicata
a vecodlem with tas databasa, only tnat the usar should stick

Wwitn tne proper comnands




Apoendic 2
ASDICAL DAY 3339
manufacturer ~model
-~lina cunn
~gomnents
Hawlett Pacxard -15174
~internal
-internal
Campe idge Instrumaat -3433

~-intaernal

—-intesnal

sNIRIES
~lina typs=

22t lon ~fragaiancies

-yolcz grals

daa -1475,1235,2355 dz

auto diales

-voice grade
daz -1375,1935,2355 4=

adabo dialer




Appanidix 3

manufacturger

Infolink

Infolink

Grapnic

Grapnic

apnaic

G
I

G
@]
H
[}
oy
(1
v
Ul

L
(J
H
(]
]
]
{2
4]

Sciences

FACSTUMLILE DAY 3A88

-nodel
-lin2 connz2ction

~-line type

~3zanatron
-daa

-volce Jrals

~Blectrowrciter

~dai

~yZicz2 Jraile
-daex 4133
~d.aa

~volca grade

~dex 703

-
L

ZITRISE

~acoustic coupler

~-voice 3grad:z

~dex I
-~acoustic cou

-yoice jrada

-dex VI
-3aa

-volca2 grade

o}

1

&

-
L.

-

2
—-spa=2d
-modal

—COomme

-3 min

~Fuk/E

—iia

~fm

-transmits nanderitving

ation

nts

oage

i

-2 to 12 min./oage

-fm

-2 to 5 min./pajga

-am/fm

~1585

-5 min
~-fm

-usa3

-3 min
-Fm

~13528

revarsa

./page

rfevelisa

./pags

[
[}
<
(i
ry
4]
(&

cnannzl

cnana=l

chann=1



Grauaic

Grapnic

~

M
=)

anhic

srasnic

31

34

Ll
t b
ot
(L
=
@]
L
4]

sciancas

[oF]
[
l—-l
L
v}
I
{L
Ui

Ui
(1
|_l
l”u
=
W]
[4¥]
U\

-degs VII
—automatic daa ~fo

-voice jJradsa 1523

~dex IX
-acoustic counler - Fm

-voicz grade

-usas

-dax 183 -3 ox
~acoustic coupler ~fm
-vulce grads ~1523
-dax 181 -3 or
~daa ~La
-voila grada -ygass

~32x 132 -3 or

-aulboratic daa : -fm
-goics graide “ 1535
-gdex 123 -2 min
—-acoustic couples -m

~g0oica Jrade

~YRC IT
—acousatic oc daa -fm

~yOoics grada
g

~-VRZ 5793
—acoudstic coupler ~fm

-voice grade

~H min./2ays

reverse channzl

)

~4 min./page

5 min./page

raevarass channszsl

5 min./paje

raverse channasl

Spagz

evars: cnannal

=

min,. /page

[}

~gutpubt Jdbun adjustadbl:

5 min./payga

~output -15 to Jdbn

adjustabla



~VRCZ ~4 or 5 min./paj>

—acoustic couvler or daa -fm

-voice grada -outoat Jdobn adjustaosl
-953 -35 sec./paja

~daa ~fsk

-voice graia -digitally eacodas dax



Appandix 4

manufacturer

Acrodyne

AODE4 DATA 3ASE ENTRIES

~nodel

d

‘SPE’

[

-asyncn/

syncn

-line type

-~connaction siynal

reverse

-0rijina

~gconanant

-VIC1
-349

-a
~acousti

-R323723

-T2
~339

-a
~acousti

~R32323/

~auto an

chaannel
tae/answar

=

D

232 Wwice

Ci;contact

c:2 wice

~
~

S

~gquivalent

-nodulation

nethod

~nalf/full Auoslex

~-line conditioning

-ggqualisation

-voice/data

-1ooobach

-prica

-143A
-fsk

-half/full

~half/full



Amecican 3ystems

Andarson Jacobson

Andarzon Jacownson

~34333
-149
-a
-2 wire

-R32337;contact

-orig/auto ans

-receivas Toacn Tones

-3242

~acoustic
~R52328;teletype

-orig

~8216
-1549

—a
—acoudastbic

~R32322;ITL

-05lyg

—-J8M only

-simplex

-Fixed

-not availablz

-haif/full

$ 355

-1 332
~falk

~full

-5 213




Anderson Jacobson

Andairson Jaconson

Andecson Jacobson

-3
-acoustic:;?2 wire

~-R32323;teletyp2

-orig/ans

-ADNT1233
~123J

-a
-acoustic

-R32323

—azoustic

lalalrilt)
"'\,L]:J._L

-U.K. vecsion

-1331
~-fFsk

-half/full

-$ 435

-232C
~-fFsk

-simplex/half

{
Uy
(o
Lo
Ut

-fsk

-full

-5 495



Anderson Jacobson

Andersson Jacobson

Andecson Jacobson

- 35 -
-31211
-333

-a
~acoustic

~ wmn
~CCIT

-fits Buropecan handset

-2/4 wire
~134 tyoa
-orig/ans

~limited

~L142

~-333

:2 wice

distance

-fsk
-half/full
~5 195
-fsk
~half/full

~133¢%

-nalf/Full



Anderson Jacobson

Anderson Jacobson

Andarson Jacobson

-L145
-339
—a

-2/4 wire

-auto ans

-L1549/12
~544

-a

-2/4 wire
-R3232C
-ocig/ans

-L184/12
-4519
-a

-2 wire

-ans

-half/full

-5 243

~fsk

-half/full

~-rem/loc

-5 155 to

-1937

-nhalf/full

-rem/loc

-3 139

S

239




— 37 —
Andarson Jacobson -4J1291/12 -2922/0
-1234 ~fsk
-a -simolex/half
~DAA;2/4 wire -~
-R32372C ~nan
~rav ‘ -
~ocig/auto ans -rem/loc
- -3 359
Anderson Jacooson -40233/712 sercies -1937/G
=159 -fsk
-a -Full
~DAA -
~R3232C -
-orig/auto ans -ram/loc
- -3 219
Andecson Jacobson ~IMJ 333K -1733A
~159 ~fsk
-a ~half/full
-2/4 wire -
~telatype . -
~0siyg/ans -

~moanta2d in teleprinter =-$ 323




Astrocomn

Astrocon

Astrocom

-113

-333

—-a

~acouscic; 2 wice
~R32323/%;velatyos
-or iy

-11dn

-333

-a

~azoustic:?2 wirs
-R3232C;telatypa
~0r 1g/ans

-123 secies
-12343/139)

-3l

-2/4 wire
-R32323/C

-rav
~ocig/auto ans

~has indicators

~193;113
-fs¥
-simolex/hal £/full

-5 295

~183;113

~fak

i

halfE/Full

~log

-5 345

-2472
-fak

-gimplex/nalf

-$ 245 to $ 339




Aslbeoocom

Astrocom

Astrocom

-2 wire

~R52323/C

~arig/auto ans

~1a% 1ndicators

-147%
~124Y

-a

-2 wirsa
-R32323/C
—Lav

-ocig/Zauto ansg

~31gnal status indicator

-2/4 aire

-R32323/C

—osig/ansa

-galf Last

-183
~Fg%
-full
-% 145 to 3 415
-fak

~haif/fuil

-3 43

~231A/3/C
—-simplax/half/full

~fixed




Agbroocom ~-133/2 -
~243% to 12233 ~Ril
-5 ~half/full

-2/4 wice -

-R32322/C

-orig/ans ~ran/loc

-limited distanca -5 725
Agbrocon ~3C233 -

=243 to 13249 ~Pim

-5 -aimplex/nalf/full
-2/4 wire private -

-R32323/0 -~

-ocig/ans ~emn

-5alf testylimited dist. =3 327 to $13525

AstroCcom ~5C0433 -
19333 to 133333 -pm

-3 ~gsimplex/half/full

-2/4 aire orivate -
-R52323/C -
—acig/ans -
~Limited distance ~-51825



- 41 =

321l sSysvom -1 J3A -3 3101435113

-34d -fs¢

-a -hallf/full

-2 wire -

-R3232C ~Fized

- -y /3

-oclg/auto ans -

~intzgral handzet -not availabls
3211 3System -1937 ~131:193;117%

=347 -fsX

-a ~half/full

-2 wire -

~R3232C ~Fixzad

- =y /d

~ocig/auto ans -ram/loc

- -not available
3211 systen -113A -1341:193:;1133

=333 -fsk

-a ~half/full

-2 qire -

-R3232C -fizad

- -y /a

“0rij -

-integcal handset -% 12/mo



3all

®

Sy sram

isa

[¢4]

©

-1133

~R3232C

~aUK0 ans

-integral

-1132
-33%

-8

-2 wire

-R3232C

-auko ans

=131 :1d3:113

-f3k

-nalf/full

~fFiged
~v/3

handset -5 14.53/m0

W

~101:193;:19
-5k

-nalf full
~Figad

"'V/‘j

7

A h Jf.] itdl

-not available

-2314 ~23 1A

-2344 -4 phase 2mn
= ~-half/full
-2/4 aice ~C2
-R3232C;contact -fixed

- -~y /1
-ovig/auto ans -

~intagral hanlsat -5 55 to 3

73 /mo.




- 43 -

3ell System ~2313 -2313/¢C

~-2439 -4 phase pa

-3 - ~half/full

-2/4 wire -2

-R323227;zontact ~Fixgel

- -v/3

~orig/auto ans -

-intagral handsat -3 55 /mo.
3211 3ysten -2J1C ~-2313/C

-2499 ~ -4 paase pm

-3 -half/full

-2/4 wire -

-R3232¢C ~fixed

-oriz/auto ans -rem/loz

~gelf test -5 59.55 /mo.
3211 3ystaan -2J1L31 -

~2333/2433 ~-pfk

-2/4 wirce -

-R3232C ~adaptive

-153 obps -v/3

- -raan/lac

- -not availabla




- Ad -~
3211 sSysten -2J2C
~-1233/1839

-a
-2/4 wire
~-R3232C

—tev

~orig/auto ans

-242D

@
[£%]
’-—-
—
Ll
<
i
or
(v
=

-1333
-a

~-2/4 wira

-R3232CZ;contact

—rev

-0 ig/auto ans

3all 3ystea ~2d25
-1833
~-a
-2/4 wgire
-R3232C

~rev

—-orig/auto ans

=2327/D/8/R73
-f3k

~-half/Full

-3 39 to $ 35 /mo.

—2320/C/E/T
-fsx

-hal f/full
-C1/C2
-fixad

~v/d

-$ 33 to $ 49 /mo.

~232N/C/D/3




dall

3211

9
o
et

Sy stemn

systam

U’"
~5
il
s
¢l
=

-rev
~orig/autoe ans

-g21f tast

-1329

~orig/ans

~2920/C/D/E

-halif/full
~01/02
~figed

-¢/ 3

-5 1% to % 21 /mo,.

~fixaed
-y /3
~ren/loc

-% 32.59 /mo.

-2320/R
-Fsk
-nalf/full
-C2

~-fixed
-v/3a
-ftem/loz

-$ 24.35 /no.




3211 System

3211 System

-4333

-4 wire

~-R3232C

-ozig/ans

~-salf test

-2733

-4332

-0¢ig/auto ans

-32lf test

-3 phase pm

-half/full

-aato
-v/d
-ram/loc

-3 135 /mo.

-3 phasc on

-half

—auto
-v/4
-ram/loc

~-$ 135 /a0,

—Jquam
-half/full
-D1

~auto

-v/4
-rem/loc

-5 249 /wo.




3all

Ball

Syatam

aystem

-21 24
~333

=l

~2 wiga

~R32322

-o¢ig/auto ans

~2 wice

-R3232C

~ogr lg/auto ans

-3%7 zaries
-19298 to 2334133

S

~5333/3237 common caan'l

~built into tarminals

=131

~-fax

133113

~half/full

~fFilxed

-v/3

-ram/loc

-not

-212A

-fglk

—-full

availabla

-Fixad

-v/d

—rem/loc

-not

-0k

avallable

avail



Bell 3ystem
Ball 3ysten
3a2ll sSystan

~333/1234
-333

~a

-2 wira

-R32322

-orig/auro ans

-137A

-1%

-3

-2 wire
-voltage;contact
~auto ans

-receives Touaca

-4973
-14

—a

-2 wire

-voltaje:contact

—auto ans

~fecelives Iouwon

Tonas

Tonaz

-181:103:113
~fask

-half/rull

~-fixed
-v/4
—rem/loc

-not available

4431
~fg%

-simplex

-Fixed

-v/d

-not available

-141
-fek
-simolex
-figed

-v/d

-not ‘available



oz}
(U

—
—

53]
=<

Uz

T

&7

- 49 -

-497C

-119 to 393
-a

-2 wire

-R3232C:contact

-aatd ans

~d32s Toucn Tonas

~-Coda2x 9593
-95%7

-3

-4 wire

~R5232C

~GDC 2427
-1233/1833
—a

-2/4 gice

-471

-fak

-half

-v/3

-not availabla

—-pnase ampl.

-auto
~-v/d
~digital

-not available

-1lin2

-loc

-not available




Sell syast

3urrowgns

3urcoulns

w

il

- 59 -
“4}. _]3
~2433/4323

~=a

-4 wire

~R32322

~TAZ2431 s2
=247373

-5

-2/% wice

~0rig/ans

-2493 has

-IAT13

~1333

~ocrig/ans

adto ans

~Jam

~adaotive

-loc

~not available

—-2313
~psk

~half/Full

~fived

~ran/loc

~-315737

232D
~-fak

~nalf/full

=nan

-ran/loc

-5 739



3dsrouins

3urcoayas

gurcougus

- 5] -
~I'A714
~1233/1337

-a
«-2/4 wira
~-35232C

~0rig/auto ans

~30t0 call

-1A714~1
~1383

-a

~2/4 wire

~R3232

Hor
[#=)

~TAT733-
~4324
-4 wire
~R32320;CCINT
-0rlg/ans

-232C

-fsk
-half/full
-C2 (at 1229
-fixed
~ren/loc

-51394d

~517473

-3 onasa pPsk
~Hal £/full

~C1

-ren/loc

-5542%



_52_

Burcouyns ~-I'a733 -232D
-1333 -fsk
-a -nalf/full
-4 wice -
~R3232C -
-0rig/ans ~-rem/loc
- -5 953

Carterfone ~493D -4313D
-1 ~-fsk
-a -half
-2 wire -
-2-0f-38;3C4;voltage -
-auto ans -
-busy out diagnostic -3 495

Carter fone -D31d3A -1793A
~449 ~-fsk
-a ~fFull
~2/4 wice -
~R32323/Cstalatype -
-rev ~-v/3
-ocig/auto ans —-rai
~intagral handset ~$ 425



Ca

(]

O

rs

sterfone

Codex

-2/4 NiEE;DAA
-R32322;telatypa
-aciy/adto ans

~T'elex nodel

-orig/ans

~430%

~48%3

-4 wire
~-R3232C;1IL133Z:2CIrr
-154 bps

-adto ans

-1917
-fsk

~half/full

-5 425 to § 559

-talex

~half

-5 3312

—Jaim




Codex

Codax

~-4333 dial
~1337

-2/4 wire
-R3232%;CCITT
—rav
-oriy/auto ans

~-43931
-437

-4 wire
~R3232C2

-75/15% bp3

-43948C

-3233/43393

-s

-4 wire
~R3232C;CCIIrr; AIL1L333
~-157 bps

-osigy/sans

-multiplexing

-Jam

~-half

—Jam

-aato

~v/a

-$4373

~Jawn
-simplex/half/full
~auto

-v/d

~-ren/loc

~345 4y




odzx

(9]

Codax

Joday

~orig/ans

-nultiplexing

=433 54P

~&347
-3
-4 wire

-R52322;CCITT
~Lav

-ocig/ans

-d wire

~R32322;IL133,;CCIIT

-8 phas2 »sk
-half/full
~M142

~aatao

-y /1
“ram/loc

~$4579%

-auto
-v/4
~rem/loc

~$4594

~Jam

-auto




Codax

Codax

( h]
O
L
[O]
-

- 55 .

~7233¢8

~483%/7234

~RI23I20;CIIr;MILIZ3S

~orig/ans

=nultiplexing

-3233LD317

~2493 to 192233
-a/s

-2/ wire
-R32322;41L1333
-0 lg/ans

=limited distance
~3331534

~13333 to 51937

-1 wirz wide band

-2CI0D V.35

-0¢13/2ns

e ’;.] ST
-nallf/fall
-T2

—auto

C-v /i

~-rem/loc

~$05385%

. p;.n
-half/full

-Fixed

-rem/loo

-Fixed
- /d
-raem/locC

~35153



Codax ~3537 -

-353% -Jam

—S -
~4 wire -
~R532320; 1I1L133Z;CC2Irr -auto

- -v/3

- ~$3759

Codax -95332 -~
~48233/7243/95330 ~Jam

-3 -half/full

-4 wira -2
-R52322; 2L 11L1332 -aato

- -y /3

-0z 1y/ans -ram/loc
-maltiplezing ' -33973
Codeax ~CI's -

-19233 - am

-4 gire ~C2
—~R52327;83211 333 -auto

- -v/4
-0rig/ans -remn/loc

- ~52133




Codex ' 0314837 -
-2433/4833) ~gam

-3 ~half/full

-4 wice -
-R32322;CCITMIL1332 ~aato

-153 ~-v/3

~0riy/ans -rem/loc

-multiplexing ~-54325
Codax ~L3T4%31 -

-2433/4333 -3 phasa dps

-3 -half/full

? -4 gire -4192

i -R32322;CCIrr -auto

; ~-153 ops -v/3

% -0z ig/ans ~ten/loc
E -multiplaxging ‘ -$4325

E Codax ~L3I43FP -

-2499/4937 -gam

-3 -half/full

~4 wite -C1
E -R3232C;CCITrr; AtL1332 -auto
% -153 ops -v/4d
i ~ocijy/ans ~rem/loc

- ~$4534




Colex

~L3L7273
~4334/7297
-3
-4 wire
~R32322:CCIr: 4ILLB3C
—orig/ans

-maltiplexing

~L3172

1)

P
~4333/7233

3

-4 girce
-R3I2I20;CCITTALL13EC

~orig/ans

-2533
-4 wire

-R32322;C2C1T!
-rev
-ocig/ans

-nultiplexing

S A

~half/fFull

-y /3
~-ran/lac

~55533

-Jam
~hal f/Full
~22

—~auto

-v/d
~rem/log

~56725

-qam
~half/Full
~1142
~figed
~-v/d
~ram/loc

~53359



Coherent

~-L3I%537)
-4339/7233/353%

i)

-4 wige

~R32322;CC2ITI;1IL133C

-~orig/ans

-multiplezing

I25#P

(9D}

~L
-4333/7233/9533

-

-4 wire

-R3232C;CCIPr; 4ILL33C

~orig/ans

-DAY1
~533
—-asynci

-2/4 wire

-R32322;4IL1333;contact

—-Cav
-orig/ans

-multiplexing

~gam
-half/full
-C2

~auto

~-v/4

~rem/loc

~gam
-nalf/full
=22

-auto

-v/4d
-cem/loc

-$3759

-fsk

~simplex/half/full



.

(2
o
i}
(2
5
iy
=
o

Coherent

-BA 14
-633/1233
~A5VNC
~2/4 viice
-2CLrr
~75 bps
~orig/ans

—output -12 to 4 dpm

SIVEE!

-1239

-

-2/4 wire
=R32322;C21irr Vv-24

~15 bpos

~DA5 7

~1353

-a

-2/4 wire
-R32327: 22100 ;MIL1332
—ray

~orig/ans

= 1
—ISiK

-half/full

-v/3

-ram/loc

-gimolex/half/full

-v/a
~-loc

~-$ 325 to 5 375



Cohervent

-0A 453
-1834

-a

-2/4 wice
-R3232C;CC

-75 bp3

-DA159
~-1349
~a3ynen
-2/4 wire

~-R5232C

—~a

~2/4 wirce

~R3232C: 11641333 ;contact

—oav

-oriy/ans

Irr v-24

-multiplesxing

~man

-fsk
-half/Full

~none/CLl/C2

-loc

~-fFsk

-simplex/half/full



Collins

Collins

Collins

-a
-2/4 wice

-R32322

-T511d
~119
—asynin

~-2/4 wire

~R3232C; TL;lCITD

-0¢ig/ans

~output 9

~T81239
-13793

-a

-2/4 gice
~Q3232C

~L2V

to

-12

~orig/aato ans

~3elf test

Db

~-fsk

-nalf/full

-5 593 to $ 759

-fsk

~half/full

-$ 539 to S

-2:320
-fsk

~half/full

-loc

-5 475

7

57



Collins

Collins

Callins

- 54 -
~TE153
~-151]

~a3ynon
-2/1 wice

~R32322;TIL;CCIrD

~0rig/ans

~output J to -12 Dbn

-TE24%7%
-1243/24237

-5

-2/1 wire
~R32320;CCIIE
~0riy/aato ans

—-z3elf test

~Ta24390
-1233/2433
-3ynca
~R32320;C2CITI7T

-ourout 9 to -15% Dbm

-half/fuil

-loc

~3 530 to $ 758

~2313

-4 phasz bDm
~gimplex/half/full
~Compromiss

~z/d

~-rem/loc

-3 938 to 31337

-psk



Collins

Collins

Collin

b]

—-1'E37%3
=341

-a

~2/4 wire

Q32322

-origy/ans

—outout J to =12 dbm

-TE543
=543
—asynch
-2/ wpira

—=R3Z232T; PTL; SOl

-output 3 to ~12 Obm

-Ta75

—~oubtout & to =12 Dbm

-fsk

~half/full

-fsk

-nalf/Full

—-fsx

~half/lfell



Jomdata

Comndata

Comdata

-acodstic;2/4 wire

-R32322;C0C01T!

~carriec indicator

-2491
-2333/2433

o)
-2/4 wire

-R3232C

~oriy/sauto ans

~-a
~-2/4 wice
-R3232C
-rav

=00 ig/auta ans

-3 147 to 3 175

-231

—pPm
~nalf/full
-C2

~man

-~/

-log

-3 395

—~man
-y /d
-loc

-5 425




Comdata

Datapoint

Datapoint

-2 wige;dAA

-R32322;1IL1333;telatype

-orijy/auto ans

~3433
-3J4

-a
~acoustic

-R3232C

=-0Y¥ 19

~9441

-333 to 443

~-a

-2 wire;T37T DAA

~R3232C2

-orig/auto ans

~loc

-$ 159 to $ 179

~193
-fsk

-full

-lac

~-$ 333

~-13d73
-fsk

-full

—an

~loc

~-$1549




Datapoint

Develcon

)
U2
=3

-3432 -2372
-1233/1333 ~fsk

~a -nalf/full
~2/4 wice ~C2
~Datapoint [/2 -man

-L2av -~
-orig/auto ans -loc

- -$1549
-032320 -

-asyncn ~half/full
-2/4 wive;d3d -

~153 -
~ocig/ans ~loc/rem
-434 -

-48373 ~jqain

~3932 -
-R3232C:1IL133 —-auto

-2V ~

- ~-not available




=
(o8
5]

o]
(V5
o]

Bdmande

Nawnall

-3392/02D

-REZ3Z20;M1IL133

- av

~950P
~93543

-5

~3932
~R32327:1IL133

s

-2913
~2497

-2/4 wire

-R3232C

-Jamn

~adaptive

~y /34

-hot available

~Jain

-adastive
-y /3

-not available

-dosx

—-Fixed

-/

~31353



Sdmundz Nawazll

GrIe

Lenguct

=231y -

-2437 ~dpsk .
-3 -

-1/2 wice -

-R3232C ~fixed

~-25C -

=674 ~fsk

-3 -simplex;half;full
-2/4 wice ' -

~-R3232C -

-orig/ans -VF digital
-maltiplexinyg ~$ 459

~25D -

-239 ~-f3k

-a -simplex/half/full
-2/4 wire -

~-talatypa -

~orig/ans -V

- -$ 5593



GTE Leaxarst

Gl'e Geakart

GTd Lenkact

~2/1 dice
~R32322;C21Tr
~rav

~ozig/ans

1
[yt
[
-2
(V)

~-4333

~orig/auto aas

-duobinary

-half/Full

-man
-y /A
-hack-to-bagk

-5 325

-273A
~dpsa

~half/full

—autod
-v/4d
~back-to-hack/loopnack

-$35313

~3 phase pm

-rem/loc

-not avsailabls



SIME Lankuart

Gandalf

-1343/24739

~a/s

-2/4 wira
~R352323;410L1333
-rav

-gcig/lans

~25049, 3

-23493/44933)

-4 aices widz band
~surcent switoning
-0rig/ans

~2dT33Y serias
-2440 to 13293
-2/4 wire
-R323LL;CCITT
~rav

—auto ana

-limitad distanca

-Jaocbinary fm
-3implex/nalf/full
-nona /C1/C2

~nan

-v/d

-ram/loc

-51733 to $2299

~Juobinary fa
~simplex/nalf/full

—ftan

-vf loow

-51730 to 32337

_pm
—zimplex/half/fFutl

—lan

-2




Gandalf

Gandalf

Gandalf

~LD311Ld

-2/4 wire
~R32320:telecyoe

~limited Jdistance

~LD3223 series
~2499 to I593

—t

-2/74 aire
~R32322:CC171P

-fsk

half/full

i

i
523
N
(OS]
[SS]

-Dm
-simplax/nalf/full

~ian

-rem/loc

-$ 554



Gandalf

Gandalf

~Gandalf

~LD323 30
~953)

-4 wirce

-R3232C

-LD3259
-9533

-5

-2/4 wirca
-R3232C;ZCITT!

-limitad distance

~-LD3250/2

-55%43

-delay =2ncoded

—~pin

~half/Full

=nan

-ren/loc

-$ 734

-delay encodad

~51434



Sandalr

General Datacomnm

General Datacomn

-Li3379
-1349 to 13233

~2/4 wice

-RHDI2C;CCLIT

-limited distance

~143 seriss

=347

—-a

~2/4 wire
-R3I232Tteletype;; TIL
~0rig/ans

~2031 saries
~-2339/2133
-2/4 wire

~R3232C2

—auto zns

—-pm

~-n3lf/full

—fNdan

-renw/loc

~3 784

-143511%
~Fsk

-nalf/rfull

= em

-3 215 to 3 444

-241LA/8/C
=M
-half/full

-2

-§ 739 to $1139



Sana2ral Cabtaconn ~272 sariaa =2H2C/D/R

=1234/1340 ~fsk

—-a ~alf/full

~2/4 wice -

-R3232C -

~Cav -

~0ri3 anid/or answer ~yam

- -5 36% ta § 4279
aanagal Datacomm ~233 sariaes R L L

-4323 -fak

-3 ~half/full

-4 wire -

-R3232C -auto

- -y /d

~orig/auto ans ~ren/loc

- ~8323% to 533717
Genaval Datacomin -43%2 s=zries ~-17329

-75 -fFax

-a ~sinplex

~2/4 wive -

-gontact -

-2y -

001 -

-btransmit only -5 4385 to 5 5479




- }‘ 7 -

General Diataconm -935311 -
-4333/7233/9533 ~ain=vs3b
~3 -fall
- -01
-R3232C -~auto
- -y /i
-orig/ans -rea/loc
- -5557Y

Hycam -5323 -

-1874 —Jain
~-1/5 -

-2/4% wire -
-R3232C —aunto
-133 bps -v/d

- ' ~32935

134 -34972 -~
~1232/243) ~dpsk
-3 -half/Full
-2/% wice -C1
-R3232C -nan/aunto
- ~-v/3
-oriy/auto aas -
~line salf test -3257%



£34

I3v

L34

-3974
-2433/14333
-2/4 wire

~R3232C

-oc¢ig/auto ans

-line- and salf-test

-3875
~3595/723

-4 wive

~R32327

~orlg/auto ans

~lin=- and salf-test

~Linz Adapters
-134/591%

~-a

-2/4 wice

-134

~arig/ans

-limited distance

~CD5%
-haif/Full
~C1

~auato

- /3

-$357¢

-DO~am
~hallf/Ffull
~22

~nan

-y /4

-37275

-fsk

-half/Full




@'

2

e

~2JL5I
~2433/2439
-2/4 wire
~R52323;CCITL;AIL1833
—rev

~orig/auto ans

-self tast

-24L51
-2333/72433

~

Lol

-2/4 wice
~R3232C;CCITP;4IL1333
-rev

-acigy/auto ans

~zelf test

-4593/49%
-43D3

-4 wice
~-R32323/C2;:;2CIpTr: 1IL1333

-ocigy/ans

-mulcviplexing;self test

~231nA/3/C
-4 ohasa p

-half/Full

~fixadl

~rem/loc

~$1585

~-231A73/¢C

-4 ohasa pi

-hal f/full

-am-v3sb

~full

—~aato

-v/4

-54384

m



[

2

- 87 -

-313%3/72
~4833/7239

-4 wice
~R32323/C;CCIMTM;MILLA3R
~ocig/ans

-multiplexing;self tast

~55%3/93

-9533
-5
-4 gire

-R32323/C2;CTITr; 4101333

-0rig/ans

-321f testymultiplaxing

-1 wirea
=R3I2IDT; TP ATILLGAT

-multiplexing

—am-vsn
~full
-C1/n1
~3:.1T0

-v/d

~55933

—-am=-v3h
-full
-C2/91
—aukto

-v/3

-37293

~fuil
-72/D1
~auto
~-v/3
~ran/loc

-33753



{2

~Con-Link I1
~-2439 Yo 192373

—~
o)

~2/4% wirve

~RE23Z0;0CII M ealatyna

-zelf test;ltd. distaanca

~Lineplaxar IT

-434) to 1923979

~for bivlexing 2 moidzas

~1P343

~-13413

-5

~2/% wire
~R3A3I2:TOITI:AILL333
-2V

~acig/aato ans

-halE/Full

~man

~5 975

~fuil

-02/01

~-ram/loc

~35250

~om

-half/full

-3uto
-y/3
~ren/loc

~$4475




[TC/4ilg0

Inteartel

Intertel

~-37373/43

~4393

~R32327;11IL1133

—auto call

-4031233

-133a3

-3/a

-2/4 wire
—-R352323/7,;CC1IIT
~rav

~0¢1g/auto ans

~4752433

—-2433

-3

-2/4 wice
~R32323/C:CCIMFP
-rav

-ociy/aunte ans

-2922/0
~-fsik

-nalf/full

~atatistical
-y /q
~-rem/loc

-$ 959

~2813

-4 ohasz om
-half/full
-statistical
-u /A
-ramn/loc

~-51753




Intactal

Intagtal

fntertel

-2/4 wire
—R32320; 00007
-rev

~orig/auto ans

-2/4 wira
~CPT/C33 For DDD
~-159 bps

~-4039539
~43B3/7233/3833
-5

-2/4 wire
~R32327;CCITT
~rev

-orig/aito ans

-mualtiglaging

~Jamn

~hatfF/full

~$71%7

=AM

-half/full



Livaramooce Data

k)

Liv @ Data

L]
v

L no

w

Livermoce Data

3Yystems

412
~-3233
-1

-2/4 wice

~A3232T:C00

—rav

[PT;4TL1333

-orig/auto ans

-2/% wire

~23232C0: 000 1IL13Y:

-rev

~ozig/aato ans

-449/473

~-2433/183

-4 wire

~orig/ans

3

-2923/71
-5
-sinplex/half/full

—am

=3 725

-2313/C
-4 phasa pm

-simplex/half/ftull

-a3uto

-3t 0

~ran/loc

-5$1295




Livocaore Data 3ystems =75 series -133;1130
~3 %3 -fsk

~3 -nalf/Full

~acoustics2/4 wire -

“R52323/C;taletypa =

'“Ofig - -

- -5 339 to $ 325
Livermore 3Bata 3ystesas  -AD3443 -

~1293 to 487317 —am—-on
~a/s ~simplex/halF/Full
-2/1 wire -22/024

~03232C; 4101333 :contact -

~rav ~v/d

-orig/auto ans -

-intejcal nands=at ~331435
Livermore Data 3ystanz -Classic series -13382

-397 -fsk

-3 -half/full

~acoustic -
~R32323/C;eletyoe -
~oriy/ans -
- -% 325



MI2 Cocporation

MIZ Ddata 3ystems

Multi-Tech

-2 wice
~-telatyoa

-orig/auto ans

~-%23ign 1233
-1393
-a

-2/4 wire

~acoustic/2 wire

~R52323/C;tel

~auto ans

9]

t

4

o

i
.
)
pd
N

-% 353

~fsk

-auto

-3 533 to 51237

-133/1131a
~-fsk

-half/full




dulti-Tech

dulti-Tech

Maulti-Tecn

~319

~-459

~a

-acoustic/2 wice
~R32323/Citelatyne

-—aukto ans

-R32323/C

-auto ans

~F:11239

-1233

-a

-2/4 wire
-R32323/C
~orig/auto ans

-133/113A

[opoun )

-IsX

~half/full

~laoc

-$ 399

~183/1133
-fsk

-half/full

~half/full

=mnan

-ren/loc

-$ 225 to 3

1569




Aulti-Taca 133 saories ~1793:1134%
-333 -fsx
-3 ~half/full
=aooustic -

=R32323/C;telatyp2; 'TL -

~oriyg -

- -5 129 to 5 273

Mualti-Tecn ~F4397 -1733:113a
~459 - gk

~3a ~-halE/full

—acoustic:? wice -
-R32323/C;taletype -
-orig -
- -3 214

Aulti-Tech ~F4314 ~133:1134a
~157 ~Fsk

-a ~nalf/Full

~acoustic; 2 wire -
~R32323/C;celabyon -
~gs1ly/auto ans ~loc

- -5 393




Novation

Novation

Hovation

- 33 -
~242
-1203/1333

-a
-2/4% wice
—~R32323/C; 'L
-rev

~ocig/auto ans

~acoustic
~R32327;teletyoe ;DAL

-designed for D28Cwrites

~-ATA1330

~393

-agto ans

-integcal haalset

~2322/0/6
~fsk
~half/rfull
-2 at 133)
-fixad

~v/4

-rem
-5 355

-nallf/Full

£t
~i 3k

~nal F/full



Novation

Novation

omnitec

-DC3193 szcies
~-333

~-a

~acoustic/2 wice
~R3232C;telatyve;DAA
-orij/ans

-B8C134 saries
~449

~-a

~acoustic/2 wice

~TTL

-ociy and/or ans

-self test

-143

~4157

—~a
~acoustic

~R3232

~half/full

~caem/loc

-3 295 to

~183
~fsk

-full

-half/full

-$1393

&
[%
.Y)

3313



omnnitec

Onnitec

Omnitec

....l)l._.

~1133

~-344d

-3

~private line

~R3232

~orig/ans

~integral nandsst

=123

-129%

-a

—acoustic;2 wice
-R3232

—-rav

-orvig/ans

-DONA L wire
-R5232
~-Cav

-o¢ig/auto ans

_fiXEﬂ

~-v/3

-5 844

~fgk

-half

~loc

-$ 325



-l
Pa

!

Omnitec

Onmnitec

Oaniltec

-491A

~454 /539

-a

—acoustic/2 wice
~-32323

-orig

~-4913

~453/539

-a

—acouastic/2 wirce

-R52323

-half/full

§
¥
—
<N
O
(W3]

~-nal f/full

-remn/loc

-$ 339

~133
-fsk

~hal F/Full

-ren’/loc

-$ 339



Omnites

Janitecg

Omnitec

-1317C

~433/514

—d

—~acaustic/2 wire

~“R32323

-0¢ 14

-2 dive
-R3232;telatypn

-orig/auto ans

-473%

-333

-3

-2 wire
-R3232;telatype

-arigy/anto ans

~half/full

~rem/loc

-5 339

-1131¢

—-rem/loc

~raen/loc



Jantitec

Jdmnnitec

Dnnltec

R

-497373
-33%

-a

-2 wice

-R32327telatype

—orig/auto ans

-5%1A
-119

-&
—acoustic
-telatype

-orig

-0713

-designad for OBCwriter

-133
-fsk

~half/full

-ceqn/loc

-5 154

-143
-fsk

-nalf/full

-rem/loc

-not availtable



Junitec

Onnitec

Dmnitec

~713 zaries
~334/453/534

-3

—acoustic;2 wice

~R32323/teletyoe

~0ciy and/o: ans

-2 wire
-R3232:talaebype
~arig/ans

-tenote LED Aizjnoaticsa

~Bawdy 12

-12733
-&
-2 wire

-1383
-5
~simplex/half/full

-ran/loc

-half;Ffull

-5 3472

-fak

-noas |
i

-5 975




Paradynez

Paradyne

Pacadynz

-3isync 13
-43737

-5

~2/4 wirce
-R323I2C;4MILLAT
-orig/auta ans

~I34 337 compatible

-1 wire

-R3232C2;CCLTY

~orig/auto ans

-for biplexing 2 modems

~LET-43

-413237]
-5
-4 girce

~R32322:41L133C

-0z ilg/auto ans

-half/full

~auto
~y/d
~ram/log

~54573

~full

~auto

-y /d

2

m/loc

-.1V.'|

{

~551573

“PAT-VSD

~Full

—aJato
-y /3
-remn/loc

~53737




Paraldynz

Paradyae

Par adyne

"‘[;3I”'72
-4333/72439

-4 wice
~R32327;:; 110L1%832

~arig/aato ans

-L51-235

~4333 to 2833
~5

-4 girve

~33232C0;1IL133C

-acig/auto ans

~-143

~4337

~2/4 wice
-R5232C

~-15%% bes
-orig/auto ans

—nultiplexing

—pain-visb

-full

—auto
-y /d
~-ram/loc

~54997

~DAM=V 3D

-~full

—-auto
-v/3
~cem/loc

~51537%

-DaAw=vV5h

-half/full

-aato
-v/4
-ran/loc

-$3339



Parailyne

Paradyne

Panril

- 93 -

~1457%]

-4333/71233

~0gig/aito ans

-neltwork analyzac

~436

-4373% to 9593

~oDi3y/auto ans

-multipleding

-1233/18%

-orig/auto ans

-integral handset

~dp3k

-halF/Fatl

—31L0o

-/ 3

~S3937

—Dan-vEDd

-fuall

—aukto
-v/3
-rem/loc

~35574

-nal £/Full

—-fixad
-7 /3
~gem/loc

-% 347 to § 497



Pancil

Penril

~-12.43/5

=127

~-a

~2 wire
-R32323/C;2CITT
eV

=~o¢ilg/auto ans

~integyral hanidset

-13733

~134J

-a

-2/4 wice
-R52323/2;C2Irt
~ocig/auto ans

-2493/33]
-1243/2433

-2/4 wice
~R32322;4IL1333
~75 tao 303 bps
-0orig/auto ans

~2327/0
-fgk

-nailf/faltl

-fixad
-v/3
-rem/1loa

-% 333 to $ 133

-2429

-f3k
~half/full
-2 (18737

~fixed

~ram/loxo

-4 dhasa pa
-simolex/nalf/Full

~-Fized

-rem/log

-519279




Panr il

Penril

Panrnil

-243331
123372339

-3

-2/4 wica
~R32323/2:2C01ITD
~avig/ante ans

~gself test;haniset

~333 sacias
-343

-3

-3 wirse
-R32323/C

eV
~acig/auto ans

-intagral handset

-43/1izc0o

-2438/4394

~a/s

-2/4 wire
~R32322;CCIIT+AILL3A3C
~11d bps

—orig/auto ans

~intagral naalset

-2%13/C

-4 on

asa pa

~half/full

~-3wWit

~y /3

cn

~ren’loc

~5137

~5 23

~gjan

-half

-3uto

-y /4

5

9 to 5 257

FFuall

~ram/loc

-not

available




- 121 -

Pencil -43/4ult i -
=4339 -dosk

-3 -half/full

-2/4 wice -
-R32323/C —-man

- -y /d
~arig/ans ~ram/loc

~intz2gral handsztgszlf tast ~-3$2337

Penril -P3Y9 24/13/12/)5

~2433 o 19237 ~ancoilal fak

-5 -half/full

=2/4 wire -

-R3232C;CCIrT —-man

~orig/ans ~rem/loc

-limitad distance -not avatlable
Panriil ~P34 hi-spa=d -

-19230 to tibos —-D0

-3 ~half/full

~2/4 gice -

~3211 3917333 ~Man

~0ciy/ans ~ramn/loc
~limit=d distance ~nok availabla




Prentice

Prentice

Prentice

-2/4 wice
~R3232C;telatype
~0rig/ans

~-P133

~-333

~a

-2 wire
~R3232C;teletype

~orig/ans

~P113

~-383

~a

-2 wire
-RS5232T;teletyon
~orig/ans

~fsk

-half/full

-rem/loc

-5 135 to
=193
-fsk
-half/full

-cem/loc

-half/full

-ran/loc

-5 195

N
<
2

2

i/

4
u



Prantice

Prentica

Prentice

-a
~2 wite
~R32322;teletyp2
-153 bos
~0rig/auto ans

-P2313/C
-2423

-2/4 wire

~R3232C

-orig/ans

-P232

~1233

-a

-2/4 wire
~R3232Ctelatyne
~cev

~0cig/auto ans

-auto

-rem/loc

-$ 4739

-2313/¢C
-pPm

~hal f/€Eull

~3auto

~cem/loc

-$ 355

-232C/0/R/T
~-fsk

~half/full

~ram/loc

-% 339 to $ 357



Lre]
(Y
{5
-5
-
b—d
¢
¢]

Prentvice

Prentica

- 134 -

—asynza lins driver

-9533
-a
~2/4 wirce

~R32327;telatyna

-0¢ig/ans

-limited distancse

~linited range alasters

=83y o 153339
-5
-2/4 wirce

“R532327;8211 333

~orig/ans

~limited distance

-zynen Line deoiver
-1233 to 23377

-5

~2/4 wirve

-R32327;3=211 1933

~limitad distance

-basobhand

~hal f/fall

-loc

-5 233

-l
~-full

-delay

~hal f/Full

~auata

~rem/ioc

-5 933



Pulsec

Pi

I

e

a

Pulsacom

Pya

T

- 195 -

~4333 secies

~R32323/C;telctyoe

-ocig/auto ans

-1321

~-399

~-a

-2/4 wice
-R3232C;teletypsa

-orig/ans

-half/full

~Fixad
-v/4
~-rem/loc

~-$ 225 to $ 337

~-437/3
-fgk

~half/full

-loc

-not available

-paasa

-not available



Si0R!

“'Q 7 ;J -
~-1233 -fsk
-a ~half/full

=2/4 wice -

~R32323/C;CCITTD -

-Tev -v/2
~ocig/ans ~loc

- -$1393
~Q77%9 -
-1234 -fsk

-a -half/full

~2/4 wice -
~R32323/C:CCITr -

-V ~v/4
-orig/ans ~-loc

- -5 515
-Q731 -

~359 -5k
-asynch -

-2 wice -
~teletypa -

-output level -39 to J dbm -~




R

—Lav

~orig/auto ans

“acoustisc:2/4 wire

~R32322;teletypa

—-acoustic:2/4 wice
~R32322st2letypa

-auto ans

~compromisa
—rem

-3 943 to $11649

~181:193;113
~Fak

-half/full

~-ren/loc

-5 131

_—1ﬁ1:lﬂ3;113

-nalf/full

-ren/loc



Rixon

Rixon

031333
~1329
-a

-2/4 wice

~cav
-orig/aato ans

-D324491
~1233/24373
-2/4 airve
-R32323; 1L

-arig/auto ans

-nalf/full

-half/full
~C1/C2
~fixed
-v/43
-remn/loc

-3 579

-2313/C
-4 phase o

-sinplex/hal £/full

-man
-y /4
—-ran/loc

-3 795




Rixon

Rixon

Rizon

- 1Ly -

~D3333)

-333

~a

-2 wira
~R32320:11L1833

=0cig/anto ans

=4 wire

-R32328/C0:41IL1333

-orig/ans

-1'13332/3
=343

~d

-2 wire
-R32323

—osiy;aato ans

~1938 /767113

~aMn=~V5D
-full
-C2
-auto
~v/4d
~cam/loz

-33234

-39 33




Rixon

Rixon

Rixon

-~ 111 -

-133A2/3/8
~397)

—-a

-2 wirte

-R32323/C

-0orig/auto ans

~raemote test

-113335333

-379

-a

-D1AA
~R32323;telatype

-orig/auto ans

-2 wive
-R32323;telatyoe
-origy and/oc ans

-remote test

-133/7113
~-fs¥

-full

i

L
et
(99
Ut
o
]
L
s+

-v/d

~3 533

-133722/8/1133

-v/3

-$ 195



Rixon

Rixon

Rixon

-a¢1ig

—connacts via modifiad

~T1133053
-331

~a3ynci
-2 wire

-R3232C

~auato ans

~P2312
-2433
-5ynch
~2/4 alce

~-32372C

~orig/auto ans

-1312;1833;1935
~FsK

~-full

532 set -3 4137

51143

-23513
~-phaga

~nalf/full

=COMNPromisa

31439



Rizon

Rixon

Rixon

-3

-2 wire
-R52323
—~cav

~aibo ans

—-ramote te:s

-1'2323
-1293
~E3YNCN
~2 wire
-R32322

-3 bps

~orig/aubto ans

-rz242r
-1833
-a

=274 aire

~252n
~f£3x

~transmit anly

-full

~fixed
-7 /3

~loc

-2J42

~fax
-half/full
-2

-fixedl

-y /4
-loc/ren

-5 525



Rizxon

Rixon

Rixon

- 111 -

-12331

~4373

-orig/ans

~T2933

-433J

-2 wivre

~R3232C

-orig/auto ans

-Ta2d1A/3
-2333/2437
-2/4 wire
-32323;:;contact
-autko ans

~ramote tast

~2334
-Jdo
-full

~nona/C?2

~27333
-0

~-half

-291A
-pin
-half/full

~fixed

-v/3

-$1375 to

$1393



Sonex

~-21713
-333/537
—a

-2/4 wire

~R32320iCz2latyoe;; 'L

~ocig/auto ans

-2113
~398/533
-3

-2/1 wire

—R3232T:telatypa; I'NL

-arig/ans

~mulitiplexing

-2242

-1533

-5 bps
~arig/auto ans

-multipl=xing

—-auto

—-ren/loo

-hailf/full

-3Ut0

-3 115
~232C/D/5
~fak

~half/full

-2

~-adto

~-rem/loc

-5 135



30neX

-3

-3

-a

-2

~R32327;¢

~a3db0 ans

-3

-3

7)

44

wira

1

EE.

wlre

a

1

e

tyoa

~Touch Tones

-half

~auto
-3 175

-143
~-fak

-nalf/Ffull

~f3¥%k

~half/Full



U
J
4]
[§]
past

Stelma

.O,

-~ 117 -

-Adtbtotons

~-1d to 23

-31tv0 ans

-mueltiplexing

=047

-12d3 to 19233
-a/s

-4 vice

~R32320

—-arig/ans

-limitad lJista

-232 2lus

-1937

-1333 133 »ps

e

channals

-49131/44930/78/437

-Touzn Tones

~% 32% to 3 559

~rem/laoc

-5 439

~fak

-half/full

-ram/loc

-51255 to 31457



St=21lma

Ul
ot
473
—
=
9

[
—
w
e
o
o)

- 113 -
-2J2%R ~2323
-1294/1337 ~fak
~als -half/full
-2/4 wice -
~R523%4C -
- ~-remn/loz
- ~3 422 to 3 711
~TFF 3N -143%
-39 ~fak
-3 —half/full
—agoustic -
~-R32322 -

-ocig/ans -

- ~5 3717

~Jatapak -

-75 to 1333 ~fak

~a/s -silmplax/half/Full
-2/4 gire -

~R32322;CCIII;1ILL3Y3stelatype -

~0cijz/ans -
~multiplexing -5 353 /channel o2ni



Sralma

Stelma

syntecn

—ZJatapak 17173

~334

-2/4 wire

~R3232T

—Aans

-Zatavak 1133
~3397
~a

-2/1 wire

~-B3P231
~-2333/244973

o

~2/4 wice
-R3232C

~orig/auto ans

-~hallf/Tul

-ran/loc

-5 272 to

-11133
-fak

~hal F/Ful

~rem/loc
-3 272 to

-23YA/83/C
~4 ohaze

-nalf/Eul

wFigad
~7/d
—-ran/log

-51359

1

-
B

1

[
2

i

1

¥



Syntecn

syntagh

syntach

-2/4 wire

~R3232C

-oriy/ans

-limit=3 distaance

-Tr133
-3373

-a

-2 wira

-R32320;IIL

-orig/auto ans

-Irf231

—-2303/243%4

-2/4 wire

—osig/auto ans

-nalf/fFull

~RAn
wiy /3
-rem/loc

-3 533 to 3

-192/113
~fak

—full

-2d1A/3/%
-4 phase pw

~-half/full

-fized
-y /3
~ren/loc

-51195

795



Syntach

Tela=Dynanics

PTale-Ddynamics

- 121 -
-1r2a2 : ~232
~1333 ~fsi
-ar/s -half/Full
-2/4 wira -
-R52322,; 1ML -fixad
—cay ~-v/d
-arij/aato ans -ren/lac
- -5 453
-713223/D 1337113
~333 -fak
-a -full
-acoustic;2 wica ~

“R32320;CCITT  teletyna; ITL -

~orig/ans -cem/loc

- -5 222
-73143LC -193/113
~393 -fFsk

-a -half/full
-2 wice -
—353232C;4IL1333:2210r -

- -v/d
-orig/ans -remn/lac
~volce via 2ell 9945 -5 232



Tela~-dynanics ~7LL3LCY -1334/7
-334J -f3x

—a —_full

~o¢ig/auto ans -

- -5 207

Tela-Dynanics ~72314/3 -231A/9
-2334/2432 -4 phase om

-3 ~-half/Full

~2/4 wira -
—-R32322;C2CIrT ~Fixzed
-orig/auto ans -cem/loc

- -5 395

Tela-dynanics -72020/8 ~2372/8
-1333 ~fFak

-3 -nal f/Ffull

-2/41 gire -
-R323%2C:202177 -fFixed

-rav ~
~orig/autae ans -ram/loc
- -5 444



Pele-dynanics

Tela-Dynanics

Miuneplex

- 123 -

=72 13A
-4333

—2/4 '\'Jif:?

-R32322;C°CI1rr

-0cig/ans

~7333

-1833 to 132487

-0cig/ans

~limita2d Aistancae

-133
-399
-a

"‘2/4~ N’j_re

~-R32322;C2ITMcontact

-orij/auto ans

-2331
~pm

-nalf/full

-3ato

-remn/loc

~52753

~simplax/half/full

-fixed

~-rem/loc

-not available

-v/4
~ramn/loc

-5 185 to 5 325



Tim

w

'e

T an

Tcan

0

[3

lex

~2333
-a/s

~2/4 wirce

~R32327;C2IMP;MIL1333

—rav

-0riy/auto ans

~-Connactran 3559
=353

-a

-4 wire

-R3232C

-limited distance

-Dicectcan

~0c1g/ans

~limited distancze

~-simplex/half/full

-2
~statistical
-v/d
~rem/loc

-$ 295 to % 425

-basabani

-half/full

~-133/113/2732
=bhaseband

~half/full

~rem/loc

-5 325 to $ 527



Tran ~Interstran 911/231 saries -
=-1243 to 19243 —2e

T

-3 ~nalf/Full

- ~rem/loc

~limit=d diztanze -511548 to $1257

Tran -Intertran 915/935 seriss -~
-19233 te 237330 ~POWm
-3 ~half/full
~4 wire -

-32ll 333 -

- ~rem/loc

-limited distance ~51343 to %1353
Tran ~Intertran 913/932 series

~-48337 to 64043 -0

-3 ~-half/Full

-4 wire -

-2 -

- ~ram/loc
-linit=d distance -8123%9 to 315473



Tran

Tran

~-Intertran 951/951
-2433 to 132734
-4 wire

~®3232C

-acig/ans

-limited distance

-Intartran 255/355
~13243 to 253377
-3

-4 girce

-82ll 333

—orig/ans

-limited distance

-Intertran 981
~2433 to 9333
-3

-4 wice

-R5232C

-orig/ans

-linitad distance

-nazaband

-half/full

~cem/loc

-5 745 to

-pom

-half/full

-~zem/loc

~-5135% to

~-basabani

~half/full

~reqn/loc

-5 435

5 933

51223



YUK

Tacxk

-2/4 gire

~R3232C

-orig/ans

-limited Jistance

~1313/1333/1331

~-23

-2 wire

—acoastic;contact

~qr13/auto ans

~-front panz=l LTI

-2372
~fak

-nalf/full

-fizad
-v/4
-ren

-5 122 ta § 375

-fsk

-nalf/full

-431A/B/H/3/74033
—ail

~half



Jnivarsal

Universal

Universal

- 123 -

-133/113
~-344

-a

-2 wice

~R3232C;CCITT

~zadbo ans

wanswaer via C33

~12~-12
-1293

“d/.’S

-R3232°;C2C11T

~281A73/C
~2433

-2/4 aic

~Q32322;CCITY

-3uto ans

—-five dlagnostic

DAA

L2Zo's

-133/113

-not available

-ren’loc

~-hot available

=231A/3/C
-pak

~half/Eull

-not avallabls=



Univecrsal

Iniversal

Universal

- 127 -

-2322/9
-12033/13133
-5

~2/4 wice
~R52323/°C
-5/153 bos
-oely/auto

-23245
-1393

—d

~2/4 wire

-R32322

-~orig/ans

~23233
~1237%

-5

~2/4 wige

-R52327

-origfans

ans

~292
~-fs

-half/full

—-fgk
-half/full

-T2

-gam/loc

-fak

-nalf/Full

-rea/loc

-5 5359

495



Jnivarsal

Jaldic

Vadic

- 133 -

-R415

-2433

~a/’/s

-2/4 wice
-R3232C

=Lev
-o¢ig/auto ans

~LiDA
-134/599
—a

-2/4 yirve

-0rig/ans

~LLA
-134/593
-a

-2/1 dire
-R3232C
-o¢ig/ans

-133/113/201/232

3K

~f3k

‘0

-half/fall

-rem/loc

-not available

-half

-tam/loc

-5 233

a/loc

-
t.

®

~-$ 230



Vil\ﬁ i [

Valic

Vadic

~554/1233
-a
~2/4 wire

-R3232C

-orig/ans

-VA1237

~133%

-o0ig/auto ans

~VAZL

-33J

-2 wice

-CCIIT V.24/V.273

—ocig/avto ans

~1341 coxnpatibla

-half

-rea/loc

=5 227

~rem/loc

~cen/loc



Vadia

Valic

Vadic

~-4Y8723 -
~1233 —-fsk
~al/g -half/fall

-2/4% wire -

~JCIfT -coapronise
—ray -v/31
-oriy/auto ans -rem/loc
~intagral handset -3 573

-VA2435 -2313/C

-24073 ~dpak

-3 -nalf

=274 aica -

~R3232C ~conpromise
~orig/auto ans -rem/loc

- -3 537

~YA330 serilas «193/113
-334 —-fak

! "'f'd‘i].

~ocig/auto ans ~rem/lac
- -5 215



Vadic

Van-Tal

Ven-~Tel

-8 3497
-3203
~-a

-2 wire

~R32323/C

-ocig/auta ans

~azoustic; 2 wica

~R3232;221TrF;telatype

—orig/ans

-AT1212
~12973
~a

—acoustic

~R3232;CTIMMteletype

-o0¢ ig/ans

~has indicatocs

~full

—~comnroniss
~tan/loc

-5 713

-133/113
~-Fsk

-full



Ven-Tel

~02I129
~34

—~a

—-acoustic:2 wice

-R3232;CCIM'M;teletyon

~-orig/ans

-designad for

-2 Wwire

-~R53232;CCITT

-ariy/ans

-qD113

-393

i
3]
Z
‘4 .
[
©

-orig/auto ans

DECwriter

-133/113
~fsx

~-full

-ram/loc

£

2249

-113
-fsk

~-full

-ren/log

-$ 233



-41D017212

-1249

~R3232;ZCITlscurcent

~arig/auto ans

-indicacocs

~fsk

~-full

lojyic -

-renm

-$ 433
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analify  line
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1
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on tne  lina
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