such people as Graybar, Westinghouse, and others.
The National Electrical Safety Code is available,
should any of you wish to order a copy of it, from the
Superintendent of Documents, U.S. Government Print-
ing Office, Washington. It is Handbook H-81, and it
costs $1.75. It could very well be the cheapest invest—
ment you ever made; and I strongly urge that each of
you secure a copy of it.

This concludes my remarks, Mr. Chairman.
(Applause)

CHAIRMAN SCHATZEL: Thank you very much,
Mr. Karnes; and again we say thank you, Mr. Stilwell.

I believe we all appreciate the work these two
gentlemen have been doing to further the interests of
the CATYV industry in connection with these Codes.

Serving with Mr. Stilwell on this Committee is a
gentleman who is in our audience, and I note that he
wishes to make a comment.

MR. H. J. SCHLAFLY, JR.: Mr. Chairman, I did
serve with Mr. Stilwell on this Committee, and I want
to emphasize a point that he spoke of, and that is that
the draft on the National Electrical Code has not been
approved nor adopted by the NEC as yet.

I want to read a word of caution from our current
print:

"The above draft has been proposed by the NCTA
Standards Committee and delivered to the appropriate
NEC panels for their consideration, but there has
been no assurance nor indication that the draft will be
adopted in this form for the 1968 publication as part
of the Code."

So, if it comes out in the end with slightly differ-
ent flavor than we have been able to report today,
please do not be too greatly surprised; but your
Standards Committee will endeavor to retain it in its
present form if at all possible.

CHAIRMAN SCHATZEL: Before going to the
next speaker I would like to present an announcement.

(Announcements)

We are going to change the agenda, moving past
the panel which was scheduled to appear next, and
going to the last of the morning items which is en-
titled, COMPARISON OF DEMODULATOR-
MODULATOR VERSUS HETERODYNE SIGNAL
PROCESSING FOR CATV HEAD ENDS.

The speaker who is going to discuss this subject,
I heard a couple of years ago in Denver, when he dis-
cussed transmission distortion in CATV. At that
time, as I recall it, he was discussing envelope delay
distortion, and it was a most interesting paper. What
he was talking about was a problem that was facing us
in transmitting signals over CATV systems.

It is my hope this morning that perhaps he i8
going to give us some of the answers to that problem’
among others.

Our speaker is Mr. Gaylord Rogeness, who hOlfis
Bachelor's and Master's Degrees in Electrical Eng”
neering from the University of Illinois. After sever®
years of experience with various companies in the'
electronics industry, he joined AMECO, where he 15
now. the Director of Engineering, located in Phoeni*:

At AMECO he developed the solid state heter©”
dyne signal processor which AMECO has recently
introduced. He has, also contributed to several othe
items developed by his company.

It is a privilege and a pleasure to introduce
Gaylord Rogeness. (Applause)

COMPARISON OF DEMODULATOR--MODULATOR
VERSUS HETERODYNE SIGNAL PROCESSING
FOR CATV HEAD ENDS

by
Gaylord G. Rogeness

1. Introduction

Two techniques which have been used to rec
and process television signals before they are apP*
to the cable system are the Demodulator-Modulato®
combination and the Heterodyne converter. The in~
tent of this paper is to compare the two technique®*

With present day microwave relay equipment’ &
least one demodulatin-modulation is required pefor?
the television signal can be applied to the cable 8Y £
tem. Hence it is imperative that the demodulator
modulator have characteristics which will minimi?®
distortion of the television signal. However, whe?
the choice between use of a heterodyne converter o
a demodulator-modulator pair exists, the heterody 8
converter is currently the best choice. Reasons fo
this choice will be given in the paper.

eive

2. Heterodyne or Converter with IF Amplifier 11
The VHF converter with IF Amplifier, which w%s
be referred to as heterodyne in the remainder of
paper, must convert any incoming VHF channel t©
any desired output VHF channel. The signal recei’
from the antenna must not be degraded during the
conversion process. Ideally, one requirement of
system is a flat passband from 750 khz below the £
picture carrier to 4.18 mhz above the picture car?¥
Figure 1 shows a block diagram of the heter?”
dyne. The VHF signal input is amplified by an R
amplifier before it is converted to IF frequencie® b
the local oscillator in the input mixer. Adjacent‘ ;
channel trapping is accomplished in the IF amplit! P
The IF sound carrier is normally separated fro™
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FIGURE 1 HETERODYNE BLOCK DIAGRAM

“:Ilideo IF carrier, amplified and limited, then summed
th the output of the IF amplifier. This operation
A OWs independent adjustment of the picture carrier
Sound carrier level.
stantThe output of the IF amplifier is held at a con-
e l.lfevel by AGC action which controls both the RF
3 Plifier and IF amplifier gain. The RF amplifier is
1‘I.nally allowed to operate at maximum gain until
€ inpyt signal level reaches a point at which the sig-
gai'to'no.ise ratio will not suffer by a reduction in
o Th1§ is known as delayed AGC. The combined
4 Uput is converted to the desired VHF channel by
Qhar?::tpvl'lt local oscillator in the output mixer. If "on
08011181 conYersion is required, the input local
Osemator fil‘lV.eS the output mixer and the output local
8 ialator is d%sabled. Differential gain and differ-
o Dl?ase‘ will be almost non-existant, since mixer
Tsion is not related to modulation percentage.
em(')l;lWO major advantages of the heterodyne over the
o il.lator_—modulator are excellent low frequency
erriy Inear.1ty and no quadrature distortion. Re-
Dlitudg to Figure 2a note that the heterodyne IF am-
N iOnebreSpo.nse is flat over the entire video modu-
Istie S andw%dth. Hence, a linear phase character-
The Ver this bandwidth is relatively easy to realize.
do . ngdulator IF amplitude response however, is
s db.at t.he carrier frequency. A linear phase
plitudese 1s difficult to obtain with this type of am-
Tesponse,
o gadr_atl.lre distortion, which is discussed in
Vide, Sf%tall in the next section, is generated when the
1gnal is detected or demodulated to baseband.

41.57 MHz 46.5 MHz

45.75 MHz
(PICTURE CARRIER)

41.25 MHz 47.25 MHz

«) HETERODYNE IF RESPONSE FREQUENCY —o~

1
1
1
|
I
1
I
I
1

FIGURE 2 IF RESPONSES AMPLITUDE VS FREQUENCY

Since the heterodyne does not detect the video signal,
but merely translates the frequencjr of the video
modulated RF signal, no quadrature distortion is
generated.

3. Demodulator

A block diagram of a demodulator is shown in
Figure 3. The demodulator receives the incoming
VHF television signal, amplifies it, and converts it
to an IF frequency for further amplification and fil-
tering. Up to this point, the demodulator and heter-
odyne are identical. The IF amplifier provides gain
before the video modulation on the IF carrier is de-
tected, and finally amplified at baseband video in the
video amplifier. The demodulator also provides the
audio output either at audio frequency or on a 4.5
mhz subcarrier (or both).

The demodulator circuits which have the greatest
effects on the video signal, in terms of distortion,
are the IF amplifier and the detector. A typical IF
amplifier response is shown in Figure 2b. The sound
carrier must be trapped out to minimize cross mod-
ulation distortion in the detector. This filter opera-
tion is difficult to accomplish without introducing
amplitude and phase distortion to the color subcarrier
and sidebands. Note that the edge of the color sub-
carrier sidebands extends to 41.57 mhz, only 0.320
mhz from the sound carrier.

Filtering of the sound carrier at IF frequencies
is also required in the heterodyne IF amplifier.
Hence, both the demodulator and heterodyne are
challenged to minimize high frequency phase distortion.

4157 MHz 45 MHz!

1
1
I
1
I
|

41.25 MHz

45.75 MHz

b) DEMODULATOR IF RESPONSE (B
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The VHF television signal is transmitted as a
vestigial sideband signal. As previously mentioned,
the IF response required to produce a constant am-
plitude detected video signal must attenuate the fre-
quencies near the video carrier which are double
sideband. The phase response in this region must
therefore be linear so that low frequency phase dis-
tortion is minimized. Low frequency phase linearity
with the required IF amplitude response poses a dif-
ficult design problem.

The video detector produces baseband video from
the IF amplifier output. An envelope detector is a
standard means of demodulating the IF signal., Dif-
ferential gain and phase, which are a function of mod-
ulation percentage, will be introduced in the detector
and can only be minimized. The use of an envelope
detector is significant, since the signal being detected
has a vestigial sideband characteristic. Vestigial
sideband meaning one full sideband and a 'vestige'
or "part" of the other sideband is transmitted. When
a vestigial sideband signal is applied to an envelope
detector, an effect similar to low frequency phase
distortion occurs at low modulation percentages, and
quadrature distortion occurs at high modulation per-
centages. (Ref. 1) Quadrature distortion manifests

VIDEO | MICROWAVE

L TRANSMITTER

VHF INPUT

a) MICROWAVE RELAY LINK

YIDEO
DEMOD

VHF MOD

VHE INPUT

itself as differential gain and differential phase o
color signals. Quadrature distortion also affects
transient response, producing overshoots and stre
ing. (Ref. 1, 2, 3)

In summary, the demodulator IF amplifier
be carefully designed to minimize both high and Lo%
frequency phase and amplitude distortion. Differe?”
tial gain and phase can be minimized by linearizit
the detector. However, quadrature distortion is I
herent in a vestigial sideband system utilizing an
envelope detector and can only be minimized by
utilizing nonstandard complicated video procesSiIlg
equipment.

Two applications of the demodulator are show?
in Figure 4. In Figure 4a, the demodulator outpu
baseband video, is used to frequency modulate th?
microwave carrier of a microwave relay transm
The microwave receiver of the relay link then pr'O’
vides baseband video for the cable system. In Flg:
ure 4b, baseband video from the demodulator is ap
plied directly to a VHF modulator which drives the
cable system. A VHF modulator is therefore ré” q
quired in conjunction with a microwave receiver
also for direct use with a demodulator. The next
section discusses VHF modulators.

mué

l)))))

MICROWAVE
RECEIVER

VIDEO VHEF

MODULATOR

TO CABLE
b
SYSTEM

TO CABLE
 ——
SYSTEM

b) VHF CONVERSION

FIGURE 4 DEMODULATOR-MODULATOR APPLICATIONS
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4 Modulator

o ? VHF modulator block diagram is shown in Fig-

the hMajOr sources of video signal distortion occur in
€avy outlined blocks in Figure 5. The modulator
erI;Sfer characteristic depends upon the modulation
i €ntage utilized. To maintain the highest signal to
owe ratio, a high modulation percentage is desirable
. '°ver, at high modulation percentages, differential
u;i‘md differential phase occur on the color sub-
er,

For adjacent channel operation, a vestigial side-
ThedV(VSB). filter is necessary (reference Figure 6).
st rtS'B filter must be optimized to minimize phase
This §Aon a}t frequencies near the picture carrier.
distols. a difficult filter design problem. The phase
Dens::mn generated in the VSB filter is usually com-

ed for in a video phase equalizer.

~4.18 MHz +4.18 MHz ~0.75 MHz +4.18 MHz

fp
PICTURE
CARRIER

fp
PICTURE
CARRIER

MODULATOR OUTPUT SPECTRUM VSB FILTER RESPONSE

FIGURE 6 MODULATOR CIRCUIT CHARACTERISTICS

5. Comparison of Two Systems

In Table I, the demodulator-modulator system
versus heterodyne system is compared on the basis
of video distortion which is difficult to avoid. Item
1, phase nonlinearity near the color subcarrier and
sidebands, can be minimized in both systems so as
to produce a negligible effect on the picture. How-
ever, items 2 through 4 require complicated video
processing equipment with the demodulator-modulator
systems if pictures comparable to the heterodyne
system are to be consistently provided.

Since the modulator utilizes down modulation, if
the broadcast program goes off the air, a cw carrier
signal to the cable system automatically results.

The heterodyne system must provide a separate
carrier substitution oscillator for this condition.

The heterodyne system offers the advantage of
higher reliability because of the greater number of
circuits and components required in the demodulator-
modulator system. The probability of component
failure is reduced since fewer components are re-
quired in the heterodyne.

Because of past and present day performance of
these two systems, a subtle advantage for the demod-
ulator-modulator system may be overlooked. A
properly designed demodulator-modulator pair, used
in conjunction with the necessary video processing
equipment could conceivably produce an output with

Table I. Sources of Video Distortion

bands

DISTORTION DEMODULATOR MODULATOR HETERODYNE
1. | Phase nonlinearity near Sound trap in IF Video low pass Sound trap in
color subcarrier and side- amplifier filter IF amplifier

2. | Low frequency phase distor-
tion (delay distortion)

IF ainplifier
response

Vestigial side-
band filter

3. | Differential gain and
differential phase

Video detector

Modulator

4, | Quadrature Distortion Video detection of
vestigial sideband

signal
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characteristics better than the signal received from
the antenna. The heterodyne system does not allow

complete video processing, since the signal is never
below IF frequencies.

CONCLUSION

When the choice between the two systems is avail-
able, the heterodyne presently offers more advantages
than the demodulator-modulator system for VHF chan-
nel conversion. However, microwave relay links re-
quire the use of a demodulator-modulator system.
Hence, the problems associated with this system must
be minimized in order to service this application.
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CHAIRMAN SCHATZEL: We have a sufficient
time for a question or two.

MR. JOHN MONROE (VUMORE Company): We
all appreciate the use of the heterodyne for off-the-
air equipment; but when can we expect a better type
of hardware for the other use ?

MR. ROGENESS: That is a different question to
answer.

I would suspect that within the next year there
would be equipment available if you are willing to pay
the price.

MR. DONALD LEPTON (SWVA): I should like to
ask in connection with the demodulator-modulator
that you referred to, whether you found a great deal
of difference, or whether you found the transmitting
stations have this problem and are handling it 100 per
cent ?

MR. ROGENESS: The transmitting stations do
have this problem. I believe that transmitters do use
both low and high frequency phase equalization to pre-
vent distortion of the video transmission.

I do not believe, however, they do anything to cor-
rect for the quadrature distortions, and since the

transmission was designed for the broadcaster and
home receiver as the only items in the transmissio?
link, the tolerances of this system are mainly usé
up by these people. So, any equipment we insert has
to be as good as we can make if if we do not want €
introduce any additional distortion.

MR. LEPTON: That is the point T wanted you £
make. The question comes up, how can we know
whether or not for sure the distortion is created by
them ? Or, do you know of any equipment that will
take and monitor an off-the-air signal with absolufe
credibility ?

MR. ROGENESS: I cannot specify any specifi® ;
equipment; but this is a definite possibility, that wit
the right equipment available, the CATV operator
could monitor the off-the-air signal and determin®
what the quality of signal is that is being receiVe'd'
so he will know if he is inducing any additional dis”
tortion in the transmission system.

CHAIRMAN SCHATZEL: I think the vertical
interval test signals, the vertical interval test 18
nals now transmitted by the networks, provide 2
opportunity to the CATV operator who provides hi
self with the necessary additional testing eqU-iPmen 4
It provides him an opportunity for obtaining s0m® 4
the information you are talking about now, although
not all of it.

It does tell you if there is a transmission de
somewhere between the network studio and Wher_e
pick the signal up. It does not tell you where if 18 ;
necessarily. It can be in transmission. It can 42 a-
the broadeast studio. It can be at the broadcast &
tion, the network studio, and so on. At least it wf %
tell you whether defects are occurring in transmi®
sion.

Thank you very much, Mr. Rogeness.

m-

fect

tio?
MR. LEPTON: Mr. Chairman, I have a que®

not relating to this particular schedule. When #
you handling the NCTA Standards ?

CHAIRMAN SCHATZEL: Iam glad you aS’kegher
that question, because I am about to introduce - (ees
Taylor, Chairman of the NCTA Standards Commlb-ect
who will conduct a brief summarization of the 8%
indicated on our agenda, THE NCTA STANDARD
CATV AMPLIFIER DISTORTION.

as
MR. TAYLOR: About an hour ago it Iookedus
though we had used up all of our "cushion" becahave,

of our rather late start. Some of the speaker® g
I think, condensed their presentations, so that W
still have a little time left.




Unfortunately, however, in the hastily-called con-
tence I believe Jake Shekel has left. Am I correct ?
She in the room ?

s I am going to introduce the people who were listed
he panel in your brochure, and we will proceed

er}f quickly into allowing questions on this general
Ject after an introduction.

I'believe it would be helpful if the remaining

lists would come to the rostrum. Jake Shekel

810 have been on the panel. He was all prepared,

) Imight say he is a very helpful member of the

Mmittee, Unfortunately, when we were delayed, it

: lecessary for him to leave, and he is not here at

InOmen‘c, but perhaps will joint us later.

Mr, Mike Rodriguez, of VIKOA, Inc.; Mr. Ken

08, of Jerrold; Mr. Earl Hickman, of AMECO;

gro'uHeiIlZ Blum, of Entron Company, comprise our
D,

o

bang

the éwl:ll take a few minutes to briefly describe what

Og n_glneering Subcommittee of the NCTA Standards

Yegyy litee is, and then throw the discussion open to

-1ons from the floor. If you would like to ask a
hiln Cular member of the panel a question, designate
fy Y name; otherwise, I will channel the question

®Meone for reply.
a8ically, the standard is a method of specifying

IneaSuring amplifier distortion.

Qallse € changed this from the original proposal be-

g ; We found in practice that it was unworkable,

Several respects meaningless.

- sihe test, briefly, is with 12 channels, and T will

Mlay, Mplify this somewhat without some of the ex-

leg islon.s that are given in the standard itself -- the

Sy 3 With 12 channels, modulated with a symmetrical

Coyg N Wave, In fact, generally this will be 100 per

mini Odulated, although the standard allows for a

the um carrier level not more than of one-eighth of

aXimum carrier level.

Iy, € Channel upon which you are making the meas-

Tgq *it has modulation removed with the others all
g, Ateq Synchronously, so the modulation maximum
gy~ OCcurs at the same time; and the measurement
aDDear Made by measuring the sideband voltage which

fgg, > O the unmodulated carrier as a result of the

‘ 8tion on other carriers.

kilge Squency of the modulating square wave is 15.75

Bharple ©8, plus or minus 20 per cent, so that a

¥i0e toy‘tuned voltmeter becomes the measuring de-
bOIn Measure the 15.75 kilocycle sideband resulting

98s-modulation.

Ebeeifi:eC.OHd important aspect of the standard is the
1‘°3~d1 ation of spurious frequencies. This is defined
8 o ° Cover signals occurring within any of the

q“enei a:neIS, at frequencies differing from the fre-

o, Lhig of the test carriers.

Yoy - Measurement is made in a number of dif-
AYs, the most practical method being with a

221

spectrum analyzer actually exploring the video spec-
trum for undesired frequencies within the video path
band.

I think without further explanation, and this is
very brief, I will assume that many of you have read
this either in the NCTA BULLETIN, or in some of
the other publications that have reprinted it. I think
from here I will open the discussion to questions
from the floor, and we will see where we go from
there.

MR. CAMPBELL: What kind of delay do you
propose between your bulk so this 15 resembles a
faint pulse ?

MR. TAYLOR: Do one of you want to answer
that? Ken, do you want to speak to that?

MR. KEN SIMONS: I think one of the question
parts of the standard that has aroused more comment
than any other part had to do with the wave form of
the modulation on the undesired interfering characters;
and in my opinion, which I believe can be substantiated
by measurement, it is that the wave form is relatively
unimportant provided that it is within the vicinity of
15 kilocycles, and provides a suitable correction fac-
tor is applied to take care of whatever duty is given
it by the particular modulation wave form.

There is much to be said about a pulse modula-
tion. It would allow you to look on a receiver and see
what was being created, and it would simulate real
life, so to speak; but the Committee felt that a square
wave is the simplest form of modulation to generate,
to determine that a square wave does in fact have a
50 per cent duty factor, so that you merely have to
measure the DC level. The DC level is 50 per cent
of the peak; it has a 50 per cent difficulty factor.

Also, the oscillators, if you turn them off and on
half the time at a 50 per cent kilocycle rate, you do
not have to go through any difficult modulation stand-
ard.

We want this test to be as easy and as economical
as possible so that people can do it. You can elaborate
on it as much as you desire. You can take the test
signal and say that the test signal should be modulated
with television signals derived from the IA standard
generator; but this adds cost to the test, and there is
some question as to whether this is justified.

The only question is as to what the wave form on
the undesired carrier should be, and has to do with
the question, is there a correlation between various
wave forms ?

It was the consensus of the Committee that at the
time we settled on this standard there was such cor-
relation and we could use such a square wave.

If there are those who disagree with this, I think
it is up to them to show there is not correlation, and
it can be considered and modified.




This standard, as you understand, is a proposed
standard and open to discussion, and is certainly ready
to be modified in any way where this modification can
be shown to be desirable.

I would again say the object of the game here is to
get a simple test, as simple as possible, in a complex
situation; a simple test which will correlate, in fact,
with observed pictures.

Does that answer your question ?

MR. CAMPBELL: Thank you; that is fine.

MR. TAYLOR: I would like to make one correc-
tion, Ken, if you do not mind.

The Board of Directors of NCTA has actually
agreed with the Standards Committee's recommenda-
tion that this is a NCTA standard. I think it was pro-
posed a year ago, and it has been subject to consid-
erable comment and major revision. As of now, this
is a standard of the NCTA industry, although any
standard can, of course, be modified upon the proper
showing of the need for modification.

Are there further questions ?

I would like to point out that in the meantime Jake
Shekel has joined us. He is with the SKL Company.

Thank you, Jake.

Does anyone have a question ?

MR. BERNIE EVANS: I am curious as to whether
these are a group of astrometrical 15 kilocycle oscil-
lators, or whether all of them are on and off alike ?

I am a little bit unfamiliar with the detail of the stand-
ard, and perhaps my question is premature.

MR. TAYLOR: The intent is for all carriers to be
on simultaneously and all off simultaneously, as pre-
cisely as possible at the same time. Then the carrier
on which the measurement is to be made has the modu-
lation removed so it is unmodulated CW, with the other
modulators as described.

Does that answer your question ?

MR. EVANS: Yes, thank you.

MR. TAYLOR: Are there further questions ?
Go ahead --

MR. CAMPBELL: I suppose I should direct this
inquiry to Mr. Simons because we sell him a number
of products, as do many others, and I assume we can
use that CW oscillator and other heterodyne systems
for the clear channel.

My question is: Is there any way to get that 15.4,
or whatever it is, over to the other commanders that
want to do it that way at once, without too much ex-
pense ? !
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MR. SIMONS: I think the question is primarill
one of where we are talking about the equipment Pe”
ing available, or being made available for making
this test, and it seems to me rather evident that wit
an NCTA standard amplifier distortion, a standard ®
amplifier distortion, there are certainly people il ;
world who are interested in making money from £°
ing test equipment, and I am sure that will generat®
the necessary enthusiasm.

To be more specific, however, if you have sonm®
form of heterodyne converter, as Mr. Rogeness hast
been describing, all you really need is an incorpor
ing signal. We in the laboratory use a 608, which
rather expensive, but it does not have to be that £yp°
of signal. You can use any small oscillator and keJ
it on and off at 15 kilocycle rate. d

The circuitry involved is not very elaboraté anot
I hope my Instrument Division representatives are
present to hear me say it, but it should not be ve*:
expensive because it is quite simple, technically
speaking.

We have purposely written the standard W.
in mind. We simply need an indication. Unles$ We.red
are mistaken, the exact specifications on the unde
signal are rather unimportant. It has to creaté 2
strong change at 15 kilocycles from zero to off.
could be silently modulated. It could be bulk-
modulated. It could be square-wave modulate
due regulation in the final reading subtracting or e
adding db; and the measurement could be made
standard set. pe

What you need is an IF signal. It should not
difficult. 4

There are, however, two areas where it is 1¢
quired, and with the signal you get on the desir® 1198
channel, this must be very clear if you are atter
to measure 60 modulation plus. This puts it 0%
mixing network where the various channels ar€ chave
cerned, and you must have it clear so you do no
interaction between the various ones. ont

There is one other point, if I may just com™®
on it, Mr. Taylor --

is

i t15°

d witl

MR. TAYLOR: Proceed --

MR. SIMONS: This is the specification, th
proposed -- it isn't proposed any more -~

MR. TAYLOR: Not proposed any more =~

MR. SIMONS: The NCTA standard calls foroinds
measurement at operating conditions, and this- s;;Ltiorl
very innocent and very essential, but the impli¢ ditioIl
is not quite so simple, because the operating covelﬁ
is for a line amplifier in the CATV system at len
which are 10 or 15 db below where we have bee

v |




Ziecifymg, and at those levels typically plus 30 to 35
SOI’V, the distortion is incredibly small. It has to be
etaftel‘ you cascade many amplifiers, for you do not
) & reasonably sizable distortion. It is so incredibly
Ml that it is difficult to measure. This is measur-
at minus 85 to 90 db cross-mount.
%t thIt is not the intention of the standard to measure
at level. It is the intention, and it was attempted
€ Written so that the manufacturer guarantees that
amplifier will work at that level and will produce
at distortion.
alnpﬁ? may arrive at that distortion by cascading 20
I ifiers and measuring the total distortion, if he is
h ele to measure at the operating level. There have,
Ver, been advances in the cross-modulation
st Nque, and I am sure the testing people will be
levelulated t.o make the measurement at the operating
°Dera;t I believe this serves the interest of the system
f OT because he is buying an operator the manu-
of Urer ig saying in effect that when you connect 20
q ©Se, each will produce less than X db distortion,
€ result will be good. This is more important.
Do € purchase sugar on a pound basis, where your
eng and my pound are the same pound; and to try to
win . C confusion when someone says, "My amplifier
thy Put out X dBnv under certain circumstances',
Vas written,

the

MR, TAYLOR: Are there further questions ?

the sﬁ?- SWITZER (Toronto): Mr. Simons, you made
Dy ¢ €ment that you were making the standard ap-
hg it 4 System a small degree higher than it would
Wy, YOU had a stack of commanders. The simplest
tup, : Iput a synchronous signal on them all is just to
Sy 11 of them to the desired one good, clear,
g Qh,eanq put the substitution carrier on the one you
Yoy, cking, and this would be as close to home in
Vg Oeasurement on the distortion that you would
U fhy Come; and the instrument problem is not really
sta‘lda €ad end, It turns on at the source to meet the

» Or come close to it.
Yy, © istrumentation, however, at the other end

8
Mgy en(;;s a problem in terms of money and measure-
! S0 on,

ab()uivl R. TAYL.OR: 1would like to raise a question

%nleth-e measurement of spurious frequencies, and

Q%memg on that issue. I would like to have some
U made on spurious f requency measurement.

havel\;?' MIKE RODRIGUEZ: One of the problems we
Ihenta iund VIKOA is that although we have the instru-
Ille"lsuron’ With the proper dynamic range, in order to
‘lalnic re Cross-modulation, and incidentally, this dy-
age is somewhere in the order of about 100 db,

223

with that we achieve in utilizing the video output which
we put into a recording ray analyzer, a general radio
instrument, what this really results in is a receiver
with a three-cycle band width.

You can see where you would naturally achieve
tremendous sensitivity. The problem, however, is
that this recording regulator analyzer is designed
for the audio spectrum, and it has a total AC band-
width a 50 kilocycle measurement. On that basis, of
course, if you are searching the spectrum for spuriae
you will find you have a really tremendous chore be-
cause at 50 kilocycle stems it takes quite a while to
check a frequency band between 50 and 220.

Our technique is based on a spectrum analyzer;

a cascaded analyzer search, so that spuriae are at
least within the capabilities of the spectrum analyzer.

Once we have identified the spectrum frequency
within the display of the frequency spectrum analyzer,
we use a 608 in connection with a controlling device
similar to a synchronizer which gives crystal sta-
bility, and the purpose of this is to bring the signal
or the signal generator within or close to the spuriae
which we have identified.

Then what we do is we take this signal generator;
use it as a local oscillator; put it into a mixing de-
vice, and then beat the spurious frequency into the
50 kilocycle range of the wave analyzer. At this point,
then, of course, it is possible to make a quantitative
measurement regardless of how low the spurious re-
sponse may be.

MR. SWITZER: Looking at the availability of
wave analyzers to cover the whole band of interest
from the low to the high, and noting that it will take
a whole stack of them because you get an audio from
20 to 220 megahertz, and then perhaps something up
to 20 as well, there will be a spectrum analyzer that
will analyze a single display, 10 megaherta to 20
megahertz, and will spot any spuriae there that should
not be there.

It will simplify the search for the spurious.

We have done it by scanning the IF out of a re-
ceiver as a free collector, because most spectrum
analyzers need a free collector of some kind to look
for these things; and the problem that I have found in
working with these is that often the best will cause
the most trouble, and the one you are most accessible
to is of the third order, the product from any three
channels. Any two will fall back and the third will fall
back as an almost co-channel. On the third one, it will
either be above or below. This is a low-level spurious,
and it is very close to the carrier, and in a spectrum
analyzer display that has a carrier in that spurious,
it will often be hiding right under the skirt.

We find it preferable to scan the video; that is,
to scan the base panel in effect where the carrier is
in the setup.




MR. RODRIGUEZ: This triple beat you mentioned

is interesting, because we recently conducted a com-
puter program in order to identify and get an idea of
the magnitude of these various spurious responses
that do occur, and how many of them there are that
are involved.

Just on the basis of 24 carried, we eliminated 12
video and 12 town. The computer identified a total of
63,000 spurious responses, 40,000 of which were of
the triple beat variety.

MR. SWITZER: As a practical circumstance,
that triple beat that I speak of probably exists in more
systems than people realize. We begin to feel that
what we call a kind of "waterfall" effect, with some of
our pictures, and often what looks like a co-channel,
when we know really there is no reason for a co-
channel, may be just that third order IM beat from
three adjacent channels.

MR. TAYLOR: Other questions come to mind,

I am sure, that you would like to ask, and we still
have a few minutes remaining.

I would like to have some of these people who
have developed test instruments to comment. Do you
want to make some comment about the testing pro-
cedures ?

MR. EARL HICKMAN: I was afraid you would
never ask. (Laughter)

If you would like to see an integral test unit that
is built following the NCTA standard, if you will drop
by our booth I will be glad to demonstrate it.

MR. TAYLOR: I think there are probably some
other devices, actually, and I wonder if you would like
to say something about yours ?

DR. JACOB SHEKEL: I believe all I can do is
repeat what Mr. Hickman has said. There is one in
the booth, and I will be glad to demonstrate it there.

MR. TAYLOR: Mr. Earl Hickman is with AMECO.

Are there any questions ? Are there any further
comments that you would like to add for the good of
the order ?

MR. HEINZ BLUM: Just the same comment that
my friend, Jake Shekel, made.

MR. TAYLOR: I have not been through the Exhibit

Hall so I am not sure what is to be seen there.

MR. SIMONS: We, too, set up a computer pro-

gram, and we are amazed with the result. If reminded

me of an event that happened in my family when my
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boy, who is now bigger than I, was about 10 years ol |
We fell a victim to a salesman and bought a set Of.
ENCYCLOPEDIA BRITANNICA. When the books
came we were looking through them, and under gn? ;
omy'' there are a number of beautifully colored ch?

This has to do with the 63,000 beats, and hoW
CATV survived with all of these beats. There wet®
these beautifully colored charts. You pick them ups
and you can work them from the inside out, and cov®
the entire body. You see the intestines, the spleel
the liver, and the heart, and so on.

Our young son looked at this and he said, rryot
mean that is inside me, all those things? You M€
all of that red thing, all that curlicue ?"

We replied, '"Yes."

He said, "I think I'll go lie down." (Laughte?) |{

= 5 55 5=
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MR. TAYLOR: Unless there are further que®” 1
tions, I would like to close this by reading the info
mation that the Committee has published on hoW a,u’ I
amplifier should be specified with regard to disto”
tion, and it is our hope that customers will not hat A
to have their own elaborate testing facilities; that I
manufacturers will specify in this form, which we !
hope and believe will prove to be meaningful, the
necessary data.

i s atol”
(Mr. Taylor presented Specifications on Dist

tion.) A tioﬂs?
I will ask once more, are there further qué®
It i e

)
MR. RAY ROHRER (Kalispell, Montana): @ |l
intent of the Subcommittee of the Standards Co™ 2 :
to check on manufacturers that use this standaf™" i

MR. TAYLOR: You ask a difficult questio? **
answer.

The policing of this will be subject to the B
of Directors of NCTA, and on recommendatio? 4
Standards Committee. i

I might say that we have copyrighted, for exaerf
the Able Cable Symbol, and therefore refusal © the
mission to use that symbol has been ordered
Board of Directors. ef

I presume the Board of Directors would tak
action as might be recommended by the standa’
Committee in the case of abuse or misuse of the
NCTA standard.

Are there other questions ?

010
f it
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MR. ROBERT HOWARD (AMECO): Iar St;ldafd
little unclear as to how to correlate the new dyo‘l
to a practical systems case, because of oné pus”
are not prepared to give me an answer for & Sfle, i
tion which generates the worst case numberWIss ’pe’ 4
does not particularly relate to the practica1 % pe’
cause as was discussed yesterday by Willia™




s
=0

thf Case of the random modulation is much more vis-
Ma{.detectable than the case of the synchronous mod-
on, Therefore, I am a little confused.
Iwould like an expression from the group up
€ as to what kind of a correction to make to the
r that I now have to relate it more correctly to
V system application ?

e,

ty MR. TAYLOR: I would comment, first, on this

tion €re is a great need for some subjective corre—

g duls l?etween what we are generally calling cross-

ly, at_10n and subjective evaluation of picture qual-
dashls has not been done in any extensive manner,

qieatEdYOH have indicated, and as Mr. Rheinfelder in-

» the parameters are complex and numerous.

by ehe first step, however, in that process comes

Joy y, Matter of how do you define the distortion that

Iy nlant to correlate with subject evaluation? This
v a first step.

lati(mhe. hext step now will be to provide the corre-

It‘;ﬁth actual picture degradation.

adopt 3 nk that the effort of the Committee was to

Nog ‘_”Orst-case situation, namely, with all of the

Iy at aFIOH in phase; how you allow it to go below that

1S moment indeterminate.

tioy » €S anybody else care to comment on that ques-

t,  “PParently everyone has something to say on

WantMR' BLUM: The Standards Committee, of course,

e
' Itdi to establish a standard measuring technique.

tig, 10t intend to set up a standard for the perform-
ayst% a0 amplifier, nor for the performance of a

o,

: y Wthis Connection, I would like to acquaint every-
0

lth the capability of computing systems per-
ltitio €€ in g very simple manner. The cross modu-
0
it Yoo . NgUage we have set forth in the standard, and
4y, St total the figures for all amplifiers in cas-
Y, 22d of the location to be examined, you can
{)‘Ilthe ;ne the cross-modulation at every or any point
“te at YStem regardless of whether it is in the trunk
thadist: Ollfput of a bridging amplifier, or at the end
© fog lbution line. This added advantage is one of
8¢ benefits of the particular standard.
g a 211 though we do not attempt to say that we must
ebreseftzt(?in minimum distortion line value, is so
S .
i:“tur(::e of the systems operators, as well as manu-
alldar d:nd turnkey constructors, have set certain
A o for themselves. These vary.
'I‘}?’ 15:1rge systems operator uses a standard of
18 ig nothing we have to adhere to; we can

2 fig‘ures if i i i
our experience dictates otherwise.

%y

R
b,
o,
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the Fatio for each amplifier has been given according

MR. TAYLOR: I will recognize Mr. Rodriguez.

MR. RODRIGUEZ: Just as Bob indicated, Bob
Howard, we VIKOA are also very much concerned
about making some subjective comparisons in terms
of actual performance versus the measurements.

I had intended to wait until this afternoon at which
time the Engineering Subcommittee and Standards
Committee are going to have a meeting. Is this cor-
rect, at two o'clock ?

MR. TAYLOR: This is right.

MR. RODRIGUEZ: What we would like to do is
volunteer a 60 amplifier system which we actually
have working at our facility. We use it merely as an
experimental system. Using this system perhaps we
could organize a time at which we could actually sit
down and make these measurements and make the
subjective measurements and attempt to correlate
these with the actual distortion measurements that
one gets on the instrument.

MR. HICKMAN: I think if we get too deeply in-
volved in this we could get caught in our own trap. I
think it all goes back to the system specification.

If a system is to be built using only one ampli-
fier, obviously that amplifier does not have as low a
cross-modulation product as the system which would
require a considerably larger number than one ampli-
fier. :

So, I think we should restate that the intent, as I
see it, of this Committee, is merely to come up with
a basis for comparison, a clarification of what we
mean when we speak of cross-modulation and attach
a number thereto, so that we do not have to go into a
long dissertation each time we say that our cross-
modulation products are down 60 db or 50 db, or what-
ever the figure; that it will be immediately known what
we mean by such a quotation.

That is the principal purpose behind using syn-
chronous modulation on the carriers as the test pre-
scribes.

If we did not use synchronous modulation, we
could use any other form of random modulation and
it would be very difficult to describe, and we might
have trouble finding the common denominator.

DR. SHEKEL: I just want to make clear what the
standard does not set or specify, so there will not be
any doubt about it.

The standard does not set a level of distortion
which is desirable for a single amplifier. It does not
say how the distortion accumulates along the line. It
does not say what the picture quality should be at the




end of the line. We all have our personal opinions, as
well as company specs; but it is not included in the
standard.

The only thing implied by the standard is a stand-
ard way of specifying individual amplifiers, so that a
customer can read the specifications of different amp-
lifiers, compare them, and draw his own conclusions.

We believe that if two amplifiers, A and B, that --
measured under the same conditions -- if amplifier A
has a lower distortion than amplifier B, and if then two
identical systems are built using these two types of
amplifiers, then the system with amplifiers of type A
will have less distortion than the system with ampli-
fiers of type B. This is the only correlation that we do
imply between the specifications of a single amplifier
and the picture quality in a system. The standard does
not imply any precise numerical relations between
amplifier specs and systems performance. z

If anyone can prove that this general assumption
is not true, that means if the rating of those two amp-
lifiers A and B, does not lead to the same rating of
systems, I think we would like to hear about it, and we
may then modify our standard. I think, however, that
the standard does, what it was supposed to do, and I
would not like anyone to assume that it does anything
more,
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MR. SIMONS: I just want to say that if you 1°°kd
behind these words '"subjective testing'', you will 2
it means people looking at pictures and deciding
whether they are any good, or not. In your syS'Cenl
you have people. You have television receivers:
you had an amplifier that had a known rating, yo!
could do your own testing. You can look at the Plc
tures and determine whether they are any good:
do not have to wait for us to carry out tests.

We should, of course, do it in a scientific way'
You can do it on your own if you have an amplifi¢”’

MR. TAYLOR: Our time has been exhausted’
and our panel has concluded.

I will turn the meeting back to our Chairma?
Mr. Schatzel.

CHAIRMAN SCHATZEL: We have completedaﬁf
agenda for the morning, and I think we can say a0t
you to our speakers for a very capably perfoI‘In

We likewise extend our appreciation to the a8
dience for its attention.

This Technical Session is adjourned. i

(The Technical Session adjourned at one o'dh




