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Sterling Manhattan Cable Television 1s fran-
chised to operate in New York City south of
79th Street on the West side and 86th Street
on the East side. This area includes some
350,000 dwelling units and encompasses the
entire midtown Manhattan business district
and the concentrated Wall Street financilal
community. This represents one of the
world's highest concentrations of business
and financial offices. In seeking sources
of revenue outside of domestic television
service, carriage of commercial data became
a prime candidate. A good deal of effort
has been expended by Sterling Manhattan and
other interested parties in surveying this
market potential. The conclusions have been
very encouraging to the point of initiating
technical studies, tests, system design and
equlipment development. An overview of this
data system with emphasilis on the technical
aspects and the particular concerns of the
cable operator will be presented.

DATA REQUIREMENTS

The data transmission environment in New
York City, as one might expect, is almost
totally interconnected by telephone circuits.
With the enormous growth of electronic data
processing over the past few years the tele-
phone network is having difficulty keeping
pace with the mounting requirements. One
group of typical data users 1is the banks.
One bank may have as many as 30 branch
offices 1n the franchise area which must
communicate extensively with a central com-
puter and with each other. These are gen-
erally polled systems where the central
computer interrogates the terminal at each
branch office stimulating a responsive
transmission of data back to the central
computer. The central computer also trans-
mits data to each branch office. These sys-
tems currently utilize synchronous and asyn-
chronous data transmissions with rates to 50
kilobits per second. Many of these signals
are carried in multiplexed form where several
lower rate channels are combined into a sin-

gle high rate data stream. The same type of
service 1s often required by buslnesses

for control of finances, inventories, ship-
ments, and the like. The financial communl-
ty employs extensive data communications be-
tween branch offlces and central computers.
In addition, hundreds of low speed circuits
are employed with teletype-like terminals
used in financlal information servlces and
buy and sell communications to brokerage
firms.

Facsimile 1s another area of broadening in-
terest. With the advent of high speed fac-
simile machines, letter size documents may
be transmitted in just a few seconds; how-
ever, transmission bandwidths as high as

50 kbs are required. Many firms have found
that duplicate orders, etc., transmitted by
facsimile are more useful than ordinary data
transmission between offices due to the con-
venience of complete standard forms rather
than hard to handle lists of received data.
Use of facsimile frees the computer while
utilizing only the fax transmitter on one
end and the receiver on the other end of

the link.

In the future some long haul data services
may need local trunklng and distribution.
These circuits might utilize data rates to
250,000 kbs.

The results of the market surveys indicate
the following technical bounds for profit-
able involvement 1n commercial data trans-
mission.

1. Full duplex capability

2. Synchronous transmissions only

3. Serial data rates from 1.2 to 50
kbs. Below 1.2 kbs does not ap-
pear profitable. Above 50 kbs
should be available when the mar-
ket demands it. Low speed cir-
cults can be accommodated if pre-
multiplexed.

4, Perhaps 2000 terminals within five
years.
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CABLE OPERATOR'S PERSPECTIVE

With the background of possible markets for
a CATV data service, let us assume the per-
spective of the cable operator. In this
case Sterling Manhattan Cable Television has
viewed the potential market with its exist-
ing CATV system clearly in focus.

SMCTV 1s not only unique in the fact that
its residential servlice surrounds an enor-
mous commercial community, but it is also
one of the few cable systems which have been
built totally underground. SMCTV's 54 miles
of trunk serving approximately 60,000 sub-
scrlbers, 1s routed through a maze of under-
ground ducts runnlng beneath city streets.
For the most part the trunk 1s accessible
only by manholes. Amplifiers are often
housed in these underground facilitles or,
at best, in sldewalk boxes accessible by
1ifting heavy steel plates which cover them.
Much of the distribution system also runs 1in
these ducts before being routed into the
basements of hundreds of bulldings all over
the city. This may seem to be academic in-
formatlon at this polnt, however, 1t becomes
a serious consideratlon if the implementa-
tion of the data system requires placlng of
sensitive equipment at best in someone's
cellar and at worst in what 1is very nearly

a sewer.

Also to be considered 1s the depth of the
operator's involvement in the sophisticated
realm of electronlc data processing. Re-
viewing the systems previously described it
can be seen that many phases of data communi-
cations are involved. Such terms as Time
Division Multiplex, Store and Forward, ARC,
CRC, etc., are encountered and we find that
the modes of transmission used are far from
uniform. In this regard it was the desire
of SMCTV that direct involvement In the de-
talls of user's data transmission systems,
data formats, etc., be avoided to the great-
est degree possible.

A switched type of data service could be
provided, However, this is very expensive
and sophisticated. A headend computer
would be required and bring with it the
headaches of software and foreign equipment
maintenance.

With these negatives in bold relief SMCTV
has avolded such involvement wherever pos-
sible. The basic phllosophy of SMCTV's data
system can be summarized as follows. The
desired system should:

1. Provlide point-to-point service
2. Be sold and utllized strictly on a
bandwidth requirement basis without

knowledge or manipulatlon of the
customer's data formats
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3. Require investment and equipment mod-
ification more or less 1n proportion
to the number of customers avoiding
large initial equipment expenses

4. Be easy to operate, dependable, and
easily maintailnable by CATV
technicians,

With these goals in mind an investigation of
present systems and methods was 1lnitiated.

The normal methods of data transmission
applicable to the New York City situation
are largely those developed and used by the
Bell Telephone Company. Starting at the
customer's terminal they provide a dilrect
dial line or a leased llne wlth the proper
frequency response characteristlcs., Where
transmission of several channels is required
they are normally combined by frequency di-
vision multiplexing into banks of 12 voilce
channels, called groups, which may be fur-
ther combined into super groups, master
groups, etc. One transmission carrier for
microwave or coaxial cable may contaln in
the order of a thousand volce channels or
equivalent. Thils type of arrangement re-
quires modulation (multiplexing) and remodu-
lation at every point of group compounding.

Applying this technique to the CATV environ-
ment we can picture combining, let us say in
every block of the financial district, re-
combining sets of blocks and perhaps combin-
ing a third time before entering the trunk.
This 1mmediately requires the installation
of expenslive multiplexing equipment som=s of
which must be located in the undesirable
locations mentioned before. Thinking this
system through alsc shows the need for
"uncombining" in the same manner for the
down stream signals., For the projected data
loading of the system thls approach could be
extremely complex. To make a long story
short this may be fine for "Ma Bell" but it
1s not the answer for the CATV operator.

The use of Time Division Multiplexing has
been explored and suggested by some. This
would mean that a baslic timing system must
be set up in the data channel of 1nterest
(thls would have to be in some RF channel or
for the sake of discussion some Television
channel). Each terminal in the system would
then be assigned a specific time slot and
could transmit or recelve its data, bit by
bit, each time the assigned time slot oc-
curred., There are two major dlsadvantages
of thls approach. First the timing of a
"tree" type system, such as a CATV system,
becomes quite complex. Secondly, the TDM
"modem" becomes a rather sophisticated de-
vice especially when the timing system must
include operation at RF frequenciles. It

i1s estimated that a termlnal wlll cost in
the order of $2000 in reasonable quantities



after development. The TDM approach was
serlously considered but was not accepted
due to these limitations.

SMCTV SYSTEM CONCEPTS

After all the above the following rather
silmple system was formulated and steps
taken to achleve 1ts 1mplementation. The
system concept 1nvolves single level fre-
quency division multiplexing. That 1is, each
customer 1s assigned a certain frequency
slot in the data portion of the RF spectrum
on both upstream and downstream systems.
This slot will be of a bandwidth sufficient
to carry the maximum data speed. Many such
channels will be reguired so that the fre-
quency band allocated to data will contain
many dlscrete carriers. Since repeated
modulation of one signal onto another gen-
erates unwanted mixing products, it was
decided to generate each customer's carrier
frequency at his locatlon and passively
couple each of these signals 1into the cable
system. In thils way no spurlous products
wlll be produced.

The basic mode of operation 1s to transmit
upstream all signals originated by terminals,
passively combining 1in the dlstributlion sys-
tem before entering the trunk. All signals
will be assigned frequencies within a block,
probably within the assignment of one un-
used TV channel. This block will then be
up-converted with a standard CATV translator
to some unused downstream TV channel, prob-
ably near the high end of the spectrum. All
transmitted signals will be on the down-
stream system and receivable at all loca-
tions, Point-to-point communlication will
then exist upon assignment of compatible
transmitter and recelver frequencies at

each end of the link. Full duplex oper-
ation may be utilized and multiple recep-
tion of any transmission can be provided.
The data terminal can be gilven any serial
binary signal and modulate its RF carrier
accordingly without concern for any of the
parameters of data, coding, formating, and
the like except for the maximum baud rate
which determines the required bandwidth.
This then does not require the cable opera-
tor to get any deeper into the data trans-
mission schemes than providing the channel
and modulator/demodulator functions.

The first reaction to this concept was
"Surely, this is a simple system requiring
no complex computer control, equipment in
manholes or expensive overhead and monltor-
ing paraphernalia. The hardware should be
simple and stralghtforward and certainly 1is
manufactured by someone." To find this
someone was a "horse of a different color."
It seems that everyone makes "modems" but
modems, in today's form, are bullt for op-
eration over the telephone lines and are
completely unusable in this situation. Un-~
fortunately nobody makes this type of simple

FDM equipment for the frequency range in-
volved. Conseguently the decision was made
to develop the equipment needed. Estimates
for equipment development and production of
the data Interface in relatively small
quantities fell under $1000 per unit.

DATA INTERFACE DESIGN

The majJor factors in the deslgn of the Data
Interface modules are:

1. Frequency selection and stability
2. Modulation method and bandwidths
3. Automatic and unattended operation
4. Self-testing and maintainability.

Assumling proper system environment, which
will be discussed later, the above factors
dictate the design strategy. Since all
orlgination signals will proceed upstream on
the cable system at a low frequency sta-
bility of the transmitted signal can be
easily achieved. In the SMCTV system the
sublow T-10 channel was chosen for 1nitial
data utilization. Thils channel was chosen
because the group delay in thls frequency
range on a 5-32 MHz reverse carriage system
precludes its use for vlideo. Any of the
other sublow channels can be used.

In thils range crystal controlled oscillators
having overall freguency tolerances of +.0005
percent are readily obtainable. Carriers
may then be easily located and stabillized to
within 500 Hz (including local oscillator
tolerances). Now the entire data spectrum
can be up-converted as a block from channel
T-10 to & higher channel (in thls case chan-
nel R at 264 to 270 MHz was chosen). Before
up-conversion a pilot carrier of high sta-
bility 1s inserted for flnal frequency con-
trol. Since the pllot 1s accurately malin-
talned relative to the data carriers, high
frequency stability in up-conversion is not
required. The pillot carrier will be used

to locate the correct data channel amidst
all of the others when recelving the block
of slgnals 1in channel R. In the receiving
secticon of the data interface a frequency
conversion of the block 1s made to allow re-
ception and demodulation of the proper data
carrier,

us take a closer look at the details of
system operation and the requirements of
transmitting and receiving sections of
data interface. Referring to Flgure 1
the varlous steps of modulation, frequency
conversion, and demodulation can be followed.
The baseband binary data, as 1t is received
from the computer or data terminal, modulates
a 36 MHz carrler. This carrier 1s then
translated to the T-10 channel (23.75 to
29.75 MHz). The local oscillator frequencies
for this conversion lie in the CATV system

Let
the
the
the
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"crossover frequencies" between 32 and

54 MHz. Should any of these leak into the
system (which they should not), they would
be harmless. The data signal then is in-
troduced into the upstream CATV system and
transmitted to the headend. At the headend
the highly stable pilot carrier is intro-
duced. Standard CATV equipment 1s used to
translate the blocck and pilot preserving the
amplitude and frequency relationships. The
data block is then transmittfed downstream
like a television signal.

The receiver portion or the data interface
is tuned to the assigned receiving channel.
Due to the close spacing of the data chan-
nels it is very difficult to distinguish
one channel from the next, therefore fre-
quency selection is accomplished by use of
the pilot carrier. The receiver signal IF
frequency is exactly 36 MHz. The pilot
carrier 1s greater in amplitude than the
data carriers (the specifics of this will
be discussed later). Knowing the frequency
of the data channel desired and the fre-
quency of the pilot carrier a crystal is
selected to establish oscillations at a fre-

in a narrowband IF.

gquency equal to the frequency of the data
channel minus the frequency of the pilot
carrier plus 36.0000 MHz. A local oscilla-
tor frequency is established in the band of
300 to 306 MHz. This local oscillator when
compared to the frequency of the data chan-
nel must produce a 36 MHz output. To achieve
this the 300 MHz local oscillator beats with
the pilot carrier and the difference is com-
pared to the frequency of the crystal previ-
ously selected. The output of this compari-
son 1s used to correct and finally phase-
lock the 300 MHz local oscillator and bring
the proper data channel carrier into the

36 MHz IF. Examination of the diagram and
the crystal selection equation will help
clarify this operation.

With the desired data channel at exactly

36 MHz it is further amplified and limited
The bandwidth 1s as-
signed depending on the customer's maximum
data rate. Beyond that a phase detector and
digital circuits restore the original data
stream which was introduced at the transmit-
ting end of the circuit.
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In passing it is well to note that the trans-
mitter and the receiver have common IF fre-
quencies allowing "local loop" operation

for test purposes. In this mode it is possi-
ble to check operation of most of the inter-
face circuitry. In normal operation the
transmitter and receiver sections operate
independently in a full duplex mode.

With these general principals of operation
in mind let us look at the block diagrams of
the transmitter and receiver portions of the
data interface as shown in Figures 2 and 3.
So far we have not mentlioned the type of
modulation on the bandwidth requilired for
transmission of data. As previously ex-
plalined synchronous data at rates from 1.2
to 50 kbs will be handled. An FM or Phase
modulation system would be in order due

to superior noise immunity. The minimum
possible bandwidth for any such system is
equal to the baud rate of the system. (The
baud rate is the number of bits per second
and the maximum modulation frequency is

one half that figure.) Add to this the re-
quirement of guard bands between channels
and we find that our maximum data speed is
in the order of one half of the bandwidth
occupied., It is desirable to make this
somewhat more spectrum efficient. Therefore,
a system of bandwidth compressions is em-
ployed using four phase PSK modulation.

This will allow modulation bandwidths of one
half the baud rate to occupy spectrum at the
rate of one bilt per second per Hertz of
bandwidth allowing for 100 percent guard
bands (100 percent guard bands are quite
generous) .

With thlis modulation system the data inter-
face will accept data to be transmitted in

a binary form from the data terminal or
computer. The data rate will be preset and
an internal clock will generate the clock
signal for the data terminal. As data bilts
are received they will be separated in pairs.

Each palr has only four possible combinations
(i.e., 00, 01, 10, or 11). The dibit encoder
takes the code of the bit pair and uses this
information to select the proper phase ad-
vance or retardation to represent this com-
bination. Since a change in modulation takes
place only once every two bits of input

data, the maximum bandwidth required is
halved. Therefore, instead of requiring a
bandwidth equal to the baud rate only one
half the baud rate is required.

Since the transmitter IF coperates at 36 MHz
we must supply a source of 36 MHz energy
from which we can select four equally spaced
phase conditions. In order to achieve this
a 72 MHz crystal oscillator is used for tim-
ing. Since there is an axis crossing every
half cycle we have enough timing information
to establish four periods of 90 degrees each
at 36 MHz. These four phases are directed
to gates which are selected one at a time as
required by the output of the dibit encoder.
This phase modulated signal is then passed
through a low pass filter and mixed with the
appropriate local oscillator frequency and
translated to the assigned carrier frequency
in the T-10 upstream channel. This signal
is amplified, passed through a bandpass
filter, and trapped to assure complete re-
moval of the local cscillator signal and is
ready for insertion into the cable system.
The output level of this section will be in
the order of +60 dBmv. This level will gen-
erally be sufficient to overcome system
losses and provide injection at the proper
level into the upstream trunk.

The block diagram indicates a tap-off point
for local tests. A signal extracted at this
point can be fed to the receiver section to
accomplish the local loop test previously
mentioned.

The receiliver section of the data interface
accepts the downstream signals in channel R
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BINARY LOW PASS DIBIT CODING LOW PASS AMPLIFIER IBAND PASS 7_5&”11“"15
DATAIN | FILTER ENCODER SWITCHES FILTER FITER
ClOCK XTAL XTAL OSC DIVIDERS XTAL LO.
-l & 42.75-
TO DATA | ClOCK 72mhz PHASORS 48.75mhz
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Block Diagram — Data Interface Transmitter

fig. 2
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(264 to 270 MHz). The recelver is equipped
with a bandpass fllter for thls channel and
a trap to remove any local oscillator feed-
through. The first mixer converts the de-
sired data channel to 36 MHz and the pilot
carrier to some frequency between 33 and

39 MHz. This 1s followed by a broadband
linear IF covering this frequency range.

The output of this IF is split. One side
goes to the AFC phase detector where the pilot
carrler 1s compared to the output of a crys-
tal oscillator whose frequency has been se-
lected (described previously) to center the
data channel on 36 MHz.

The output of the AFC phase detector controls
the frequency and phase of the local oscilla-
tor in the 300 to 306 MHz range. Since the
amplitude of the pilot carrier is a good deal
greater than any of the data carrlers the
phase detector will immediately seek and lock
onto this signal. The pllot carrier will
carry an audio frequency AM modulated at low
level. The presence of thils synchronously
detected AM tone will indicate pilot carrier
lock by a pllot lamp.

The other output of the wideband IF feeds

the 36 MHz narrowband IF amplifier. This
bandwldth is controlled to match that of the
customer's maximum data rate assignment. This
IF selects the single data channel and hard
limits to reduce the effects of amplitude
disturbances in the system. At the output of
this IF the slgnal branches three ways, the
center line goes to a network glving a 90~
degree phase shift while the other legs go

to separate phase detectors. The phase de-
lay circuit alsco phase splits the signal re-
sulting in outputs leading and lagging the
input signal by 90 degrees. These signals
are used for reference in the phase detec-

tors. Comblnation of these phase detector
outputs produces a signal which indicates
which phase transitlion has Just taken place.
This phase transition, which has been dif-
ferentially detected, positively 1dentifiles
the dibit transmitted. The decoder produces
a palr of bits for each phase transition
thereby reassembling the transmitted mes-
sage. If a clock output is necessary for
the local data terminal this information
exists in the phase detected signals and is
used to generate the output clock signal.

It can be seen that the electroaics of the
interface are relatively straightforward.
There are no operator controls except for
the test switches. Many of the functions
are achieved by low cost integrated cir-
culits. Many of the RF functilons are achiev-
able by digital technigues produclng a
straightforward design of high rellability.

One physical configuration of the data inter-
face is illustrated in Figure 4. This 1s a
desk top unit with only two swiltches and two
pilot 1lights. The pilot lights 1indicate re-
celver lock to the pilot carrler and a data
belng received. One switch allows self-
testing 1n the local loop condition as prev-
iously described. The second switch 1s re-
served for a system test feature which is to
be 1ncorporated in the future development of
the system. These units are maintalnable on
a plug~in board basis. The power supply,
transmitter, and receiver sections are sepa-
rate and easily accessed and serviced.

SYSTEM CONSIDERATIONS

Several points should be discussed which bear
on the operatlon of the cable system when
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The following three items are

carrying data.
important considerations.

1. Data channel signal level,
noise ratioc and error rate

signal-to-

2. Upstream noise pulidup
3. Incidental system disiturbances

The matter of data channel signal level and
the consequent S/N ratio of the system must
be handled together. As described 1n the
previous section a data rate of 1 bit per
second per Hertz of system bandwidth can be
accepted when using the modulation system
and guard bands described. Let us start by
saylng that the total power of the full data
channel should be roughly the same as the
equivalent power in a television channel.
For reference use the amplitude of a normal
TV carrier and fix it at 0 dB. Assume that
the maximum system noise at any voint (based
on 4 MHz bandwidth) is 40 4B below this.

The total power in any TV channel i1s essen-
tially the pilcture carrier and there is only
one picture carrier for each 6 MHz of band-
width. The average power per Hertz of band-
width is the one 6 millionth of the picture
carrier or -68 dB. By the same token the
noise per Hertz will be -108 dB (-68 dB car-
rier -40 dB S/N).

On this basis consider the signal levels
which are appropriate for the data channels,
pllot carrier, and the S/N ratios which will
result. Let us start by making the total
power in our data channel equal to that of a
standard 6 MHz TV channel. This will assure
that we will not produce any overload in the
system but yet that we will provide maximum
possible S/N ratio for data transmission.
With the knowledge of the power density

which we have calculated above we can simply
asslgn each data channel a power which is
equal to its portion of the total TV channel
power according fto the bandwidth assigned.
For instance a 50 kbs channel uses 50,000
times the bandwidth of one Hertz (as estab-
lished 1n previous discussion) therefore it
can be assigned 50,000 times the average
carrier power per Hertz of bandwidth. As
50,000 times is 47 dB this means that its
carrier power can he =21 dB (-68 + 47 dB =
-21 dB). The noilse in the channel will be
increased by the same factor so that the

40 @B 8/N will be maintained. This is a
consistent scheme of proportioning which
provides the same S/N ratio for each data
channel and therefore should produce the
same error rate.

Let us look at the pllot carrier. We said
before that it should be greater in ampli-
tude than any other signal; therefore let us
arbitrarily assign it one half the total
channel power. This will mean that 1t will
operate at a level of -3 dB and that we must
then reduce all other carriers by 3 dB in
order not to overload the channel. This
however does not affect the noise level.
Therefore, the S/N ratio is degraded by 3 dB
to 37 for all data channels. For the type of
modulation we are using and consldering
various other factors affecting the modula-
tion, Informatlon theory predicts an error
rate of one in one hundred million (108)

for a 17 dB S/N ratic. This means that the
37 4B which we are providing produces a van-
ishingly small error rate figure. It is so
small in fact that it would not be unreason-
able to reduce all the levels 1n the data
channel or to allow for noise levels consid-
erably higher than proposed. Obviously data
is a lot more forgiving than video. There
1s also a good deal of headroom for noise
buildup in the reverse carriage of the sys-
tem. Some cases may require that some of
this margin be used.

As all who have contemplated two-way CATV
systems are aware there is a noise buildup
occurring when many inputs are combined

into an upstream channel. In the case of
SMCTV system the problem of combining 60,000
subscriber terminals is not of immediate
concern relative to the data transmission
system. In this case a total of perhaps

2000 inputs will comprise the upstream car-
riage and these are distributed to several
localities so that no density 1s particularly
high. Standard techniques will suffice in
reducing this effect. One inexpensive ex-
pedient which can be used in this application
1s to secticnalize the system and allccate a
small block of frequencies to a given area.
This will add noise to only a fraction of the
total bandwidth which will not be duplicated
elsewhere. Upstream nolse buildup although
often a big headache, is not considered as a
serious problem in this application.
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In order to sell CATV data transmission serv-
ices, it 1s obvious that high system rella-
bility is required. This means that all
possible steps must be taken to increase the
system reliability. At SMCTV steps are being
taken to provide redundant trunk feeds to
critical areas , remote monitoring equipment
for better system control and anticipation

of problems, automatic switching of standby
equipment in case of localized fallures, and
other high reliability techniques.

Some of the problems which are not yet
clearly defined include those of low fre-
quency intrusion and transient conditions
which have not been a problem with TV car-
riage but may well be factors producing data
errors. An effort 1s being made to antici-
pate and measure this type of problem at the
present time. Some low frequency intrusion
data exists since the system now uses a 5 to
95 MHz origination trunk traversing one of
the longest runs in the city. Some amount

of intrusion has been noticed in these chan-
nels but the levels are considerably lower
than those reported by others, perhaps due

to the fact that this 1s an underground sys-
tem. Intrusion also has been traced to drop
cables, connectors and the 1like. Fortunately
in the SMCTV case, the local signal levels in
New York are extremely high and therefore
high gquality multi-shielded cable has always
been employed. The same will be true for
wiring of the data service customers, perhaps
even to the point of using aluminum sheathed
small diameter cable instead of flexible.

There is one traditional CATV ritual which
may end up being a culprit in the data busi-
ness, this is Summation Sweeping. Basically
FM modulation systems with hard limited re-
ceiver IFs are immune to amplitude type dis-
turbances, however, a coherent swept inter-
ference, such as the summation sweep, oper-
ating 40 or 50 4B above the data carrier is
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no mean disturpance and may turn out to be a
villain. With this eventuality in mind a
simple device for momentarily disabling the
summation sweep as it passes through the
data block, is being constructed. Initial
tests on the system using upstream and down-
stream carriage have demonstrated high
quality data transmission with extremely low
error rates a transmission speeds up to
250,000 bits per second.

SUMMARY

The potential for CATV commercial data trans-
mission in New York City is very good. A
simple FDM data transmission system has been
conceived and is currently being developed to
serve thils market over the Sterling Manhattan
Cable Television System. The data transmis-
sion components are simple, straightforward,
automatic, and inexpensive. They will handle
synchronous data transmission in the range of
1.2 to 50 kbs. Higher data rates can be
achleved with the same equipment but at this
time are not required. Lower data rates have
been considered economically unsuited. The
cost of this service to the customers will

be less than equivalent telephone charges,
while error rates will be at least an order
of magnitude better. System rellability will
be higher and flexibility to change and par-
ticularly to increase the amount of service
required by any customer will be far better
and faster. The hardware involved is in-
stalled at the customer's location and does
not require extensive additions or modifica-
tions to the CATV plant.

The baslic system has been designed and spe-
cific hardware development is now under way.
Operating tests with interested commercial
data useérs are scheduled for the very near
future. Formal inauguration of the data
service with a substantial number of sub-
scribers 1is expected within a 12-month period.





