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EDITOR'S REPORT •
Politicians and analysts who make it their business to check the tempera-
ture of the American voter are in fairly general agreement that the party
alignments most of us have known for at least the past generation are
not offering the voter what he wants. There is as much disagreement
over what ought to be done about it as what this unhappiness will bring
about. Next year's presidential election could result in a major political
shift, or it could at least provide some guidelines as to the direction in
which the American political system will move. NJR's exploration of the
problem includes the texts of a series of interviews with political ana-
lysts.

An unusual de facto alliance of utilities and environmentalists wants to
slow or stop President's Ford's plan to convert oil fired electric utility
plants to coal and thus help in reducing U.S. dependence on foreign
petroleum. While the whole program is facing some unexpected ob-
stacles, the source of most of them is that the 1974 law authorizing the
conversions was not meant to support the massive switch to coal being
pushed by Ford. included with the story is a list of the 80 oil and gas
fired plants being considered for conversion to coal.

The Ford Administration has agreed to provide Congress with evidence
that approval of a trade agreement between the United States and Ro-
mania is likely to bring changes in the emigration practices of that coun-
try. The precise form of the evidence is still to be determined, but the
way the problem is resolved could point the way toward resolving similar
problems with the Soviet Union and other Communist nations that are
anxious for increased trade with the U.S.

The failure of so many federal programs to end the problems they were
designed to solve is creating a sense of frustration and disillusionment
among many of the self-identified liberals who cherished the programs
and fought for their enactment. A growing number of these people are
beginning to suggest that a number of major federal departments may
be serving little or no useful function beyond providing employment
for thousands of civil servants.

With all the talk of reducing the regulation of the airline, trucking and
railroad industries, there's been little discussion of reforming the regula-
tion of the American merchant marine. The cost of merchant marine
regulation has grown much more rapidly, and has become much more
costly, in terms of direct federal expenditures, than railroad, trucking
or airline regulation.

In recent months, President Ford has increased markedly the pace of his
appointments to federal jobs, most of them to middle-level executive
positions. The step-up in the number of people holding federal jobs as
a result of his having named them will make the Administration more
responsive to Ford while also strengthening his political base.
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Political Report/Party system approaching
crossroads in 1976 election by Michael J. Malbin

There is a growing opinion among
social scientists and politicians, in-
cluding White House aides, that the
American two party system is ap-
proaching a decisive crossroads in
1976. But there is substantial dis-
agreement over where the system will
go.

Perhaps the most widely publicized
view is held by those who think that a
majority of the American people are
ready to join a conservative political
party that would bring together the
Republican followers of former Cali-
fornia Gov. (1967-75) Ronald Reagan
with the Democratic and Independent
followers of Alabama Gov. George C.
Wallace.
These people—including Sen. Jesse

A. Helms, R-N.C., chairman of the
Committee on Conservative Alterna-
tives; M. Stanton Evans, chairman of
the American Conservative Union;
author Kevin P. Phillips; William A.
Rusher, publisher of the National Re-
view; and Howard J. Phillips, director
of the Conservative Caucus—believe
that the alignment of voting blocs that
has dominated politics since the elec-
tion of Franklin 11 Roosevelt in 1932
finally is coming to an end.

Speculation about a ticket of George Wallace (left) and Ronald Reagan (right)
typifies the uncertainties surrounding the American party system's future

its Watergate tainted name, and strike
out with a fresh label.
The debate broadens considerably

as soon as one moves away from the
conservative movement. Some non-
conservatives such as Walter Dean
Burnham, a Massachusetts Institute of

As the United States commemorates its struggle for inde-
pendence next year, it also will be participating in a new
struggle for the presidency that may culminate in a major
revamping of its political party system. The signs of dis-
satisfaction with politics as they exist now are clear, and
that dissatisfaction could result in a change in the sys-
tem, in the parties or simply in the politicians. The texts
of a series of interviews with political analysts are in-
cluded with this article.

They believe that conditions are ripe
for a political party realignment that
will replace Roosevelt's depression-
born configuration with a new type of
"liberal-conservative" division in
which the "conservative" party will be
the new majority party.
They agree with Reagan that "con-

ciliation and compromise" in "pale
pastel" imitation of the Democrats
cannot rally this new majority, but all
say that a majority can be brought
together with an uncompromising ap-
peal to conservative principles.
The key point on which they dis-

agree is whether the Republican Party
offers a vehicle for them which can be
remade in their image, or whether
they should abandon the party, with

Technology political scientist, also
think the United States is or will be
in the throes of political realignment.
But many, including White House
political aide John T. Calkins, Demo-
cratic pollster Patrick H. Caddell and.
Republican pollster V. Lance Tar-
ranee, arc concerned about some-
thing more far reaching—the possibil-
ity of a fundamental breakdown in
the traditional two party system.
They point to the decline in voter

identification with either major politi-
cal party, the growth in self-identified
Independents, the increase in ticket
splitting, the growing independence of
personal political organizations from
political party organizations, the
cynicism of voters about their govern-

ment and the growing willingness of
party activists to work outside the two
parties.

Still another view is that the turmoil
that has characterized the political
process in the past decade has had its
effect and the parties can bounce back
without either realigning or disinteg-
rating. Among those who hold this
view are authors Richard M. Scam-
mon and Ben J. Wattenberg, Brook-
ings Institution senior fellow James L.
Sundquist and the top officials of both
the Democratic and Republican Na-
tional Committees. White House aide
Calkins, while concerned about dis-
integration, also predicts the resur-
gence of the Republican Party, and
with it, the two party system.

Party identification
Much of the recent theorizing is

based on party identification trends
in the past decade. A number of poll-
ing organizations have been looking at
party identification. But no one organ-
ization's results can be compared di-
rectly to any other's because different
organizations may use different sam-
pling techniques, train their inter-
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Party identification 1952-1974: Michigan Survey
The University of Michigan's Center for Political

Studies has been asking people their party identifica-
tion every two years since 1952. A person's own party
identification may not be the same as party registra-
tion or the way a person votes. Self-identified Republi-
cans may well register as Democrats in some areas to

vote in primaries, and they may split their tickets in the
voting booth. After the self-identification question, sur-
veyors asked a second question designed to determine
the strength of the identification or, in the case of
Independents, the party toward which an Independent
leaned. (Figures are in percentages).

DEMOCRATIC
1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 1974

Strong 22 22 21 23 21 23 26 18 20 20 15 18

Weak 25 25 23 24 25 23 25 27 25 23 25 21

Subtotal 47 47 44 47 46 46 51 45 45 43 40 39
INDEPENDENT

Lean Democratic 10 9 7 7 8 8 9 9 10 10 11 13
Independent 5 7 9 8 8 8 8 12 11 13 13 16
Lean Republican 7 6 8 4 7 6 6 7 9 8 11 8

Subtotal 22 22 24 19 25 22 23 28 30 31 35 37

REPUBLICAN
Weak 14 14 14 16 13 16 13 15 14 15 13 14

Strong 13 13 15 13 14 12 11 10 10 10 10 8

Subtotal 27 27 29 29 27 28 24 25 24 25 23 22
Apolitical, don't know 4 4 3 5 4 4 2 2 1 I 2 2

viewers in different ways or do any of
a number of things differently. It is not
even always possible to compare the
results of two similar but differently
phrased questions asked by the same
company.

Every two years since 1952, the Uni-
versity of Michigan's Center for Politi-
cal Studies has been asking a weighted
sample of eligible voters whether they
usually consider themselves Demo-
cratic, Republican or Independent.
This is not the same thing as asking
for party registration—a useless piece
of information in many states—nor is
it the same as asking how a person
votes.

If the person being questioned says
he considers himself a partisan, he is
asked whether he considers himself a
weak or strong identifier. If the re-
spondent considers himself an Inde-
pendent, he is asked whether he thinks
of himself as leaning more toward the
Democrats or the Republicans. Most
of the leaners, the center has found,
vote almost as if they were weak par-
tisans.

Louis Harris and Associates Inc.
and the Gallup Organization Inc. ask
similar questions on party identifica-
tion, but the Harris surveys date only
from the early 1960s, while Gallup has
not always asked the follow-up ques-
tion that distinguishes Independent-
leaners from Independent-Inde-
pendents.
Michigan: According to the Michigan

data (see box, this page), both parties

have been losing supporters to the
Independents. Democratic identifica-

tion remained fairly steady from 1952

to 1968, with a slight peak at the time

of President Johnson's 1964 landslide

defeat of Sen. Barry Goldwater, R-

Ariz. Democrats have been losing sup-

port since 1968, with the sharpest drop

at the time of the 1972 landslide defeat

of Sen. George McGovern, D-S.D.,

by Richard M. Nixon.
Republicans, however, never quite

recovered support after the Gold-
water defeat, according to the Michi-
gan data. The Democratic losses have
not been matched by Republican
gains, but by an increase in the per-
centage of Independents. The Repub-
licans lost two more points between
1968 and 1970 but, surprisingly, there
was no measurable decline directly
attributable to Watergate in the 1974
post-election poll.

Arthur H. Miller, research director
for the center, told N.1R that Republi-

cans may have contributed to the over-
whelming Democratic victories of 1974

by refusing to vote, but they appar-
ently remained Republicans once the

air had cleared.
The group that has grown most

spectacularly in the past decade has
been the self-identified Independents.
Roughly steady from 1952 to 1964,
this group began to grow in 1966 and
has not stopped since then. Independ-
ents numbered 23 per cent of the po-

tential electorate in 1964 and 37 per
cent 10 years later. This is consid-
erably higher than the 22 per cent who
consider themselves Republican, and
only slightly below the 39 per cent
figure for the Democrats.
Gallup: The Gallup Organization's fig-
ures are similar to Michigan's, but
there are enough differences to encour-
age caution about reading too much
into specific historical events.

For example, while the Republicans
never recovered from the Goldwater
defeat in the Michigan data, they did
in Gallup's. Gallup also shows a
Democratic gain from Watergate, and
some ups and downs in the percentage
of Independents, rather than steady
growth. According to Gallup, Inde-
pendents are now at 32 per cent, well
above the Republicans, who are at an
all-time low of 22 per cent. The Inde-
pendent figure is two points below the
all-time Independent high, and well
below the Democrats, whom Gallup
has at a resurgent 46 per cent. (See
box, p. 801.)
Harris: The Harris survey results
show many more short term fluctua-
tions over the past 10 years than do
either the Michigan or the Gallup
polls. For the first half of 1974, Harris
had Republicans at 25 per cent, Demo-
crats at 42 per cent and Independents
at 33 per cent. For the second half of
1974, Harris showed Rpublicans at
21 per cent, Democrats at 47 per cent
and Independents at 32 per cent.
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Teeter: One other survey widely re-
ferred to is the December 1974 poll
commissioned by the Republican Na-
tional Committee and done by Robert
M. Teeter of Market Opinion Re-
search Corp. of Detroit.

Teeter decided to ask the University
of Michigan's questions to a nationally
weighted sample of eligible voters. He
used the Michigan questions specifi-
cally to compare his results with the
Michigan results from earlier years.
(Michigan's 1974 survey results were
not available until some time after
Teeter presented his data to Republi-
can state chairmen in January.)

Teeter's findings were worse from a
Republican perspective than those of
any other polling organization. He put
Republican identification at 18 per
cent, Democratic at 42 per cent and
Independent at 40 per cent.
The figures jolted most Republicans

who heard them, particularly since
Teeter also found marked increases in
voter cynicism toward government.
One immediate result of his survey was
a scaling down of the Republican plan
to "sell" its party image in a media
advertising campaign. (For more on
Teeter's poll and its effects, see Vol.
7, No. 9, p. 324.)
What made Teeter's results look

particularly bad for Republicans was
his comparison of them with previous
results from the Michigan center.
On virtually every question. Michi-

gan showed voters moving in the same
direction as Teeter did, hut not as far.
Miller said that he thinks, given the
consistency of this pattern, that Teeter
probably used a higher percentage of
young people in his sample than Mich-
igan did. Young people tend to be
more distrustful, more cynical, more
Independent and less Republican than
older people do.
Age: Age probably is the single most
important variable in surveys dealing
with party identification, political par-
ticipation and political cynicism. Ac-
cording to Miller, "About 80 per cent
of the increase in Independents can be
accounted for by young people." Miller
said that while 51 per cent of people
under 30 considered themselves Inde-
pendents in 1974, only 25 per cent did
in 1964.
The voting age people who were

under 30 in 1964 are now between 30
and 40. Some of these voters have
become Independents over the past 10
years, but the percentage of Independ-
ents in this group still does not ap-
proach the 51 per cent for those be-

Party Identification: Gallup Poll
The Gallup Organization Inc.'s survey question on party identification is

not very different from the University of Michigan's. The major differ-
ence is that Gallup does not ask a follow-up question that would break
Republicans, Democrats and Independents into sub-categories. Gallup
shows a decline in Republican strength and a rise in Independents, as do
the Michigan results. Unlike Michigan, Gallup shows Democratic strength
growing in the past year, and less Independent strength than Michigan
does.

Republican % Democratic °A Independent°
(18 and older)

April 1975 22% 46° 32%
November 1974 23 47 30
July 1974 23 44 33
November 1972-February 1973 27 42 31
January-March 1971 26 45 29

(21 and older)
September-October 1970 29 45 26
January-June 1968 27 46 27
November-December 1966 27 48 25
March-May 1965 27 50 23
January-February 1964 25 53 22
August-November 1960 30 47 23
August-October 1950 33 45 22
January 1940 38 42 20

tween age 18 and 30 today, let alone
the almost phenomenal 57 per cent for
those between 18 and 24. (See box,
p.802.)

There always has been a correlation
between youth and independence, but
the correlation never has been this
strong. Those whose political mem-
ories date back only as far as Presi-
dent Kennedy's assassination in 1963,
the war in Vietnam and urban riots do
not seem to be identifying strongly
with either of the two major political
parties. Two conclusions generally
accepted among political scientists
indicate what this may portend:
• Despite the growth of ticket splitting,
a person's party identification still is a
better predictor of his vote than any
other single factor.
• In past political party realignments,
major changes in the percentage of
people identifying with one political
party or the other came not from
voters switching from one party to the
other, but from new voters taking on
an identification for the first time.
(See interview with Miller, p. 803.)

Thus the political party that can
capture the young voter's allegiance
could dominate politics for the next
generation. Miller said that more
young people are Democratic than are
Republican, but most are neither. This
means that even though the Democrats
clearly have the edge, the situation is
far from settled.

Ticket splitters: The picture begins to
look chaotic once one looks beyond
self-identification to the way people
actually vote. Lance Tarrance of
Decision Making Information —co-
author with Walter DeVries of The
Ticket Splitter (Ecrdmans, 1972)—re-
ported in a March 1975 poll commis-
sioned by the Republican National
Committee that 23 per cent of those
surveyed say they vote more for Re-
publicans than for Democrats, 43 per
cent say they vote more for Demo-
crats, and 34 per cent say they vote
for candidates from the two major
parties about equally.
Since the actual voting electorate is

made up disproportionately of people
who identify with one or the other
party— Miller told NJR that only 15
per cent of the people with no partisan
leanings voted in 1974 —Tarrance's
figures suggest that a significant num-
ber of people who say they identify
with a party split their tickets in the
voting booth.
The number of ticket splitters ap-

pears to have grown almost as dra-
matically as the number of self-identi-
fied Independents. While there is no
direct survey information on ticket
splitters that is more than a few years
old, there is substantial indirect evi-
dence of its growth. To give just one
example, the number of congressional
districts in which the voters gave a
plurality to congressional and presi-
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1974 Party Identification by Age
The University of Michigan's Center for Political Studies breaks down

its information about the party identification of Americans in different

ways. Perhaps the most interesting breakdown for understanding the
growth in Independents is the age breakdown. The following table, taken
from the center's 1974 post-election survey, shows that the percentage of
self-identified Independents is highest among young voters, and drops for
each successive age group.

DEMOCRATIC
18-24 25-29

All
Under 30 30-59

All
60 and over Over 30

Strong 11 16 14 18 24 20

Weak 22 23 22 23 17 11

Subtotal 33 39 36 41 41 41

INDEPENDENT
Lean Democratic 22 16 19 12 11

Independent 27 21 24 14 10 11

Lean Republican 8 8 8 10 7 9

Subtotal 57 45 51 36 26 32

REPUBLICAN
Weak 8 11 10 16 18 17

Strong 5 3 7 17 10

Subtotal 9 16 13 23 35 27

dential candidates of different parties
increased from 3 per cent in 1900 to 44
per cent in 1972. (See box, p. 804.)

If the party identifiers who split
their tickets about equally were added
to the group of people who call them-
selves Independents (which is ad-
mittedly like adding apples and
oranges), the two groups together
might well comprise more than half
of the total electorate. Moreover,
trends suggest that both groups can he
expected to grow. There can be no
question, therefore, that these groups
represent a substantial element of in-
stability in electoral politics. What
remains unclear is how this instability
will work itself out.

Realignment
A number of conservatives are con-

vinced that the electoral instability of
the past decade is a signal for a major
realignment in the political party iden-
tifications of the electorate.
Issues: Political scientists generally
agree on five such realignments in
American history associated with the
elections of 1800, 1828, 1860, 1896 and
1932. Each of them dominated politics
for at least a generation.
When used in this context, "re-

alignment" refers to a durable change
in political behavior, not to transient
changes based on short term issues
that sometimes lead life-long party
identifiers to vote for the opposition
party. Realignments generally have

occurred when some issue of lasting

importance, not previously central to

the division between the existing po-

litical parties, became so important

and so divisive that voters became

willing to form long term coalitions on

opposite sides of the issue. The issue

in 1800 was the power of the national

government, in 1828 it was the demo-

cratic impulse of Jacksonianism, in

1860 it was slavery, in 1896 it was

monetary policy and capitalism, and

in 1932 it was the depression.
In each case, the parties reacted

differently to the overriding political

issue of the day, and voters for a gen-

eration based their partisan identifica-

tions largely on where the parties

stood on that issue.
Impact: The long range impact of this

stems from the importance of party

identification in voting. Once a person

identifies with either political party,

that person tends to read current issues

and candidates in light of that long

standing identification. Perceptions of

the facts are colored by partisan af-

filiation and, even if events lead him

to vote for an opposition candidate, a

party identifier will give his own party

the benefit of the doubt and return to

the fold in succeeding elections.

Party loyalties, a University of

Michigan research team wrote in The

American Voter (Wiley, 1960) "estab-

lish a basic division of electoral
strength within which the competition
of particular campaigns takes place."

Kevin Phillips: Conservative com-
mentator and theoretician Kevin
Phillips reads the current fluidity of

electoral politics as the signal of a

coming realignment. He first predicted

realignment in The Emerging Republi-

can Majority (Arlington House, 1969).

The performance of the Nixon Admin-
istration since has made Phillips skep-
tical that the new majority ever will
emerge under the Republican banner,
but he thinks the potential for realign-
ment is still there.

Phillips' new book, Mediacracy
(Doubleday, 1975), presents his latest
reading of how realignment is likely to
occur. Although it was published on
April 18, Phillips has been presenting
its central theses for months in his
American Political Report, a news-
letter widely read among conservative
activists. The book already has been
warmly reviewed in Human Events
and National Review. It appears well
on its way toward becoming the
standard theoretical reference work
for third party conservatives.

Phillips argues that "the revolu-
tionary social and economic changes
of the 1960s also have revolutionized
the underpinnings of' U.S. politics."
He says that "we are experiencing a
degree of change like that of the mid-
19th century," which saw the emer-
gence in the United States of both the
Republican Party and the Industrial
Revolution.

lie maintains that we have entered
a new economic age in which the
categories of the Industrial Revolution
no longer are relevant, and says that
"the present imprecision and obsoles-
cence of party lines can be expected to
yield new alignments based on the
new socio-economic criteria."

Phillips' "new economic era" is one

in which bureuacracies, "knowledge"
and technology-related industries are
increasingly important. The elites of
these industries, unlike those of pre-
vious industries, are liberal allies of
the client poor, with whom they have
a symbiotic economic relationship,
Phillips says.

Phillips says the Democratic Party
irreversibly is dominated by the client
poor and their upper middle class
bureaucratic benefactors. The eco-
nomic alliance of these groups against
the taxpaying middle class, he says,
has led to a neo-populist taxpayer's
revolt that can be the basis of a new
majority coalition.
The "total opportunity in American

politics today," Phillips told the Con-

0
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Arthur Miller: Chaos Without Realignment

Arthur H. Miller is the study director of the Uni-
versity of Michigan's Center for Political Studies. The
center has conducted surveys of voter attitudes every
two years since 1952. In this edited interview, Miller
interprets the center's recent findings.
Q. How do you interpret the rise in the percentage of
independent voters over the past 10 years?
A. It does mean a weakening of party ties, that's very
clear. It means not only people are not tending to
identify with one of the parties, but younger people,
as. they move through the life cycle, take on an identifi-
cation at a much later age. It also means people are
more likely to defect and vote for the opposition party.
Q. Are the new independents different from the ones
you found in the 1950s? The American Voter reported
that Independents were more ignorant politically than
people who considered themselves Democrats or Re-
publicans. Is that still true?
A. That's still true. You have to be careful of the in-
terpretation here. Part of the interpretation should not
be that they arc more stupid. For a large segment of
the Independents, the opposite is true. The implication
is that a lot of people don't want to pay attention to
politics any more, and that's particularly true among
Independents and people who are apolitical. They are
far more cynical about politics than the identifiers
are, so they will tell you things like "it doesn't make
any difference," or "why bother, you don't have any
influence." So there are a couple of things happening.
You have the normal being uninterested in politics that
comes with being younger, and you have the other
phenomenon, an increase in withdrawal and apathy.
Q. How much do Independents affect elections?
A. Not as much as identifiers do, simply because the
Independents do not turn out. For instance, in 1974, the
turnout among Independents was exceedingly low..
When you look at turnout among Independents under
the age of 30, only 15 per cent of them voted in 1974.
Q. What do you think is causing this? You suggested
one possibility earlier, the growth in cynicism about
government. I have heard several other possibilities
mentioned: the cross-cutting issues of the 1960s, the
weakening of faith in institutions, a more educated
electorate and so on. Would you comment on these,
indicating what factors you consider most important?
A. Let me pick the last first. It's true that what has
been happening is that the voting public has become
better educated. The reason is that the decline in turn-
out over the past six to 10 years has come primarily
from among the less well educated. What happens then
is that with a better informed public voting, they are
better able to react in terms of the issues, so the issue
cleavages that exist tend to have a greater importance.
Now, the cleavages are strikingly there.

Within the Democratic Party, in particular, there is
deep polarization between the conservatives and liber-
als, and that polarization tends to account for a fairly
large percentage of the vote defections at the presi-
dential level. If the party nominates someone who is
not appealing to both wings, what happens is that one
or the other wing gets basically alienated from the

party and that has a tendency not only to force them
to vote for the other candidate, as the conservatives
did in 1972, but also leads them to questioning what the
party stands for.
Q. What does this mean for the parties over the long
term? Let me again present two different interpretations
heard frequently. One is that the parties are disin-
tegrating, personal and factional candidacies are be-
coming more and more important, and party labels
mean less and less. The other interpretation is that we
are going through a time of classic party realignment,
and that what is likely to emerge is a new alignment
of voters along liberal-conservative lines.
A. Just because there is an extended period of chaos
and a loosening of ties within the parties does not neces-
sarily mean that there is going to be a realignment,
particularly since a lot of the information on earlier
realignments shows that what was most important was
not people switching from one party to the other —that
happened with relative infrequency. What was more
important were the incoming voters and the identifica-
tions they took on. When you look at young people who
are identifying, you find that they are favoring the
Democratic Party over the Republican. Looking at it
that way does not suggest a realignment. What is hap-
pening is that the bulk of the young people who are
becoming voters are putting off taking an identification.

If you go through a period of instability, that means
it is easier for one or the other party to capture the
White House or any given seats. It reduces the stability
of incumbents, particularly at the very high level. But
later on, when the young people get around to identify-
ing, you may find that in the aggregate, what you've
got in identifications is exactly like those of the prior
period. So you cannot necessarily jump from a loosen-
ing of party ties to a realignment situation, particularly
given the present problems with the economy.
Q. What do you think of the thesis developed by
Walter Dean Burnham and picked up by Kevin Phillips
and others that what we are going through, with the
development of a technological economy, is a new social
and economic basis for the parties, and that the new
parties will have to re-form around new issues so that,
even if the numbers stay the same, it will be a different
Democratic and a different Republican Party?
A. Well, so far the social characteristics do not seem
to be doing a good job of identifying who the conserva-
tives and liberals are. I have the feeling that they are
so loosely tied to demographic factors, that it is more
likely the new issues will disappear than that people
will realign. Of course, if the Republicans can, over a
long period of time, capture the loyalties of incoming
voters, through this new issue cleavage, that would be
one way to change the substantive focus of their party.
But that means the new issues have to stay around for
a long time.
Q. What about the other part of Burnham's thesis, the
view of the progressive disintegration of the two party
system?
A. Hardly any of the data would suggest that that is
about to occur.
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servative Political Action Conference
Feb. 15, lies with a new political party
that could capture these people. The
Republicans are "the new Whigs,"
slated for extinction, not only because
of Watergate, but because its big busi-
ness ties are held in too much sus-
picion by the Wallace voters whom
Phillips expects to be the backbone of
the new majority.
Rusher: William Rusher's The Making
of the New Majority Party (Sheed and
Ward, Green Hill, 1975) is to Phillips'
Mediacracy what Marx's Communist
Manifesto is to Das Kapital. Where
Phillips' book is an analysis of the
current state of the party system, laced
with a few predictions about the new
majority, Rusher has written a practi-
cal handbook that is short on theory
and long on practical advice for third
party activists.

Rusher's theory essentially imposes
Ayn Rand's categorization of the na-
tion as "producers" and "non-pro-
ducers" on top of Phillips' model of
the new economy. (Rand's continuing

influence among third party conserva-
tives also can be seen in Howard
Phillips' view that "self-determina-
tion" is the unifying theme binding
together the concerns of neopopulists
and old line conservatives. See box.
p. 805.)

In Rusher's view, "circumstances
have brought economic and social
conservatives far closer together, in
the past quarter century, than they
ever were before. Prior to that time,
most of the great social values on
which they agree—unapologetic patri-
otism, anti-communism, a strong de-
fense, respect for law, distrust for big
government, and allegiance to the
traditional mores—were common
ground among all but a handful of
Americans.
"The way was thus open for robust

and even bitter disagreements over
such issues as the respective rights of
employers and employees, of debtors
and creditors, of rich and poor. But
only a grotesquely strained reading of
recent American history will support
the conclusion that these are the key
issues in the mind of most Americans
today.
"Instead, most of the values on

which social and economic conserva-
tives agree have come under sustained
attack from the liberal, verbalist elite,
supported politically and psychologi-
cally by its own proudest creation: an
entire new economic and political con-
stituency geared to the welfare ethic.

Split District
One set of statistics illustrating

the decline of party identification
is the growth in the number of
"split results" at the congressional
district level. A district is said to
have a split result if it is carried by
candidates from different parties
for the presidency and the House.
Almost nonexistent at the begin-
ning of the century, more than two
out of every five congressional dis-
tricts were split in 1972.

Year
Number of
districts

Percentage of
split results

1900 295 3.4

1904 310 1.6

1908 314 6.8

1912 333 25.2

1916 333 10.5

1920 344 3.2

1924 356 11.8

1928 359 18.9

1932 355 14.1

1936 361 14.1

1940 362 14.6

1944 367 11.2

194.8 422 22.5

1952 435 19.3

1956 435 29.9

1960 437 26.1
1964 435 33.3

1968 435 31.7
1972 435 43.7

SOURCE: Walter Dean Burnham,
Critical Elections and the Mainspringc
of American Politics (Norton, 1970).

That assault defines the truly key issue
of our time."

Rusher maintains that only a new
political party can counter this "as-
sault." He is opposed to working
within the Republican Party, he says,

for three reasons. First, the liberal
wing of the Republican Party has too

much power, making it impossible for
the party to pursue the policies that
would attract working class social con-

servatives who support George Wal-

lace. Second, even if conservatives can

take over the Republican Party, "what

will they have gained? The stain of

Watergate, the onus of recession, and

precious little else." Finally, "the

Great Coalition must he in a position

to make a clean break with the Ford
Administration."
Statistics: Rusher, and most conserva-

tives who agree with him, maintain
that a conservative majority already
exists that is open to the appeals of a
new political party. Rusher writes that

"59 per cent of Americans with an
opinion describe themselves as con-
servatives."
The figure Rusher is using comes

from an April 1974 Gallup poll in
which the Gallup Organization asked
whether those surveyed would prefer a
conservative or liberal party, if two
new parties did replace the Republican
and Democratic parties. Thirty-eight
per cent said they would prefer a con-
servative party, 26 per cent said liberal
and 36 per cent said they were un-
decided. When the undecideds were
allocated on a proportional basis,
Gallup said that 59 per cent consid-
ered themselves conservative and 41
per cent liberal.
A similar poll taken immediately

after the 1974 elections showed 40 per
cent conservative, 30 per cent liberal
and 30 per cent undecided, or a 57-43
edge for the conservatives when the
undecideds were allocated. Compara-
ble figures in 1962 gave a 51 to 49
lead to the conservatives. In 1936 the
conservative figure was precisely where
it was a year ago, at 59 per cent.

Gallup's procedure of allocating the
people who expressed no opinion
raises some questions of method. One
interpretation of the "undecideds" is
not that they haven't made up their
minds, hut that they actively are re-
jecting the alternatives being offered.

When Louis Harris asks a similar
question, for example, he gives people
the options of choosing "middle of the
road" and "radical" as well as con-
servative, liberal and not sure. Given

this broader range of choice, conserva-
tives fell in the Harris Survey from 37
to 30 per cent between 1968 and 1974,
liberals fell from 17 to 15 per cent,
radicals went from 2 to 3 per cent and
middle of the roaders jumped from 31
to 43 per cent.
When broken down by the party of

those responding, Democrats and In-
dependents overwhelmingly described
themselves as middle of the road,
while Republicans gave conservatives
only a slight edge over the middle (46
to 42 per cent). Conservatives are off
slightly among Republicans since 1968
(from 47 to 46 per cent) while the
middle is up from 31 to 42 per cent.

Harris' results are consistent with
the interpretation Teeter has given his
data. Teeter says that the terms "lib-
eral" and "conservative," "left" and
"right" are "simply not relevant" to
most voters. Tarrance and Caddell
both have agreed with this.
This is not to deny that people take



•
Howard Phillips: 'The Republican Party Is Going to Die'
Howard J. Phillips, 34, is national director of the

new Conservative Caucus. One of the founders of
Young Americans for Freedom in 1960, he was acting
director of the Office of Economic Opportunity from
Jan. 3110 June 30, 1973. In this edited interview, Phil-
lips discusses the caucus, the future of the Republican
Party, and the prospects for a new Conservative Party.
Q. Tell me a little bit about the Conservative Caucus.
A. We are targeting at that 44 per cent of the Ameri-
can people which is above the 18 per cent that identifies
as Republican and below the 62 per cent that voted
against McGovern in 1972.
Our plan is to find a state coordinator in each of the

50 states and a director in each congressional district.
The congressional district director will work with the
state coordinator in building a district steering com-
mittee . . . which reflects in microcosm the middle class
majority in that district. We hope to have 435 caucuses
with a minimum of 100 people each.
Q. Do you see a role for the caucus in the 1976 presi-
dential election?
A. In this sense only: it's part of many things that
need to he done. But electing a conservative President.
is not enough. Without the support of the grass roots
and the Congress, the presidency would be of less
value than it should be. I think the appropriate strategy
for conservatives in 1976 is an Independent presidential
candidacy. I believe that a Reagan-Wallace ticket
would win. I am not thinking about a new political
party in 1976 because frankly I think a new political
party would have less chance. With an Independent
presidential candidacy, guys like Phil Crane (Rep.
Philip M. Crane, R-I11.) or Jack Kemp (Rep. Jack F.
Kemp, R-N.Y.) would not have to give up their Re-
publican nominations but could support a Reagan run-
ning as an Independent.
We are having a national platform convention some

time during the first nine months of 1976, in all likeli-
hood subsequent to the Republican and Democratic
National Conventions. The delegates to the platform
convention, who will be chosen within each of' the
435 district caucuses, could well decide to convert that
convention into one that endorsed a nationwide presi-
dential ticket.
Q. Wouldn't an Independent ticket just help elect a
Democrat?
A. I am past the point of being able to perceive any
value from retaining in office the Ford Administration.
Frankly, if George McGovern had been elected in
1972, at least one political party would be opposing the
things that have happened in the last several years.
Q. Do you expect a Conservative Party tO replace the
Republican Party, or do you expect conservatives to
take over the Republican Party?
A. I think the Republican Party is going to die. I think
it will linger through 1976. If an Independent presi-
dential ticket, either Reagan or Wallace, does well,
and by "does well" I mean 20 per cent or better, then I
believe many of the people in the Republican Party
who have clung to it with the feeling that it is their
only hope, will desert it and the party will wither. If

there is 20 per cent support for a conservative ticket in
1976, I think there will be a new party in '78 which will
run candidates from dog catcher to President and
which, I think, will do very well.
The role of the Conservative Caucus, as I see it, is

to serve as a halfway house. Even though the polls
show that people are ready to accept the idea, there is
no way the idea can emerge without somebody shoot-
ing it down.
Q. You say that because more people call themselves
conservative than liberal, there is a conservative ma-
jority waiting to be mobilized into a new party. But
when other people survey voters on specific issues, it
turns out that they want to conserve the New Deal
liberal approach to solving economic problems. How
can you build a Conservative Party on this?
A. There is no question that there are issues on which a
majority of the American people take a liberal posi-
tion, whether with respect to energy, health insurance,
or whatever. i don't expect people to agree with me on
everything. When I say there is a conservative major-
ity, I mean there is a majority that shares my basic
premises and values. If they haven't reached the same
conclusions I have, it's because their perspective on
events has been different from mine. The next question
is, are there sufficiently overriding issues to keep this
group together? I think there are.
Q. What are they? What could give your group some-
thing you say political parties must have—coherent
philosophy?
A. If I could sum it up in one word I'd say it was self-
determination. People want to preserve the family,
they want to determine their own lives, they're upset
about 44 per cent of their income going for taxes and
everybody telling them what to do, where their kids can
go to school, how their kids can be educated, how to
run their businesses, how institutions shall be run with
respect to quotas, and sexual equality, and so forth.

This desire for self-determination is the one theme
that goes through all of it, whether its taxes, or busing,
or what have you. The one thing that doesn't tic in di-
rectly is the right to life theme, but the fetus is en-
titled to the protection of the law.
Q. Many voters in 1964 were concerned that this
might mean an end to social security. Is this what you
mean? And if not, how do you say "this far but no
further" in a "coherent philosophy." Will voters buy
this?
A. That really depends on the degree of economic
crisis. In '64 they had more social security to lose than
they do in '75. Conservatives aren't going to win in
'76 calling for a repeal of social security and unem-
ployment compensation. You can cut government
spending without cutting those programs. There are
other things that relate to national security and so
forth that can carry a campaign. But the guy who be-
longs to the United Auto Workers or the AFL-CIO
has his eyes more open now than he did in '64, and
those programs are not sacred cows. Too much of
what Barry Goldwater has predicted already has come
true.

805

5/31/75
NATIONAL
JOURNAL
REPORTS
©1975



806

5/31/75
NATIONAL
JOURNAL
REPORTS

©1975

Alienation, Cynicism and Efficacy
In addition to its questions about party identification, the University of

Michigan Center for Political Studies' surveys include several questions
asking people whether they trust their government, and whether they feel
they can influence the course of policy. Following are the questions and
responses, expressed in percentages:
Trust: How much of the time do you think you can trust the government
in Washington to do what is right —just about always, most of the time, or
only some of the time?

1964 1968 1972 1974
Always 14 8 7 3
Most of the time 62 53 45 33
Only some of the time 22 37 45 61
Don't know/Not ascertained 2 2 3 3

Big interests: Would you say the government is pretty much run by a few
big interests looking out for themselves or that it is run for the benefit of
all the people?

1964 1968 1972 1974
For benefit of all 64 52 43 25
Few big interests 29 39 48 65

Other/Depends/Both 4 5 3 3
Don't know/Not ascertained 3 4 6 8

Honesty: Do you think that quite a few of the people running the govern-
ment are a little crooked, not very many people are or hardly any of them
are crooked at all?

1964 1968 1972 1974
Hardly any 18 18 16 10
Not many 48 49 46 41
Quite a few 28 25 34 45
Don't know/Not ascertained 5 8 4 4

Efficacy: People like me don't have any say about what the government
does.

1964 1968 1972 1974
Agree 29 41 36 44)
Disagree 69 58 64 57
Don't know/Not ascertained 2 1 1 3

positions on political issues that politi-
cians might classify as liberal or con-
servative. Teeter says that people take
centrist positions on New Deal eco-
nomic issues, but conservative ones on
"social control" issues.

Gallup, in a 1974 pre-election sur-
vey, found people taking "liberal"
positions on domestic spending for so-
cial programs, women's rights, wage
and price controls, campaign financing
and relations with Cuba. They took
"conservative" positions on school
busing, the death penalty, uncondi-
tional draft amnesty and the legaliza-
tion of marijuana. People were about
evenly divided on cutting defense
spending, ending legalized abortions
through the first three months of
pregnancy, federal aid to parochial
schools and a 5 per cent income tax
surtax. Gallup did not ask any energy-
environment questions. The results

obtained by William Watts and Lloyd
Free in State of the Nation, /974
(Harper, 1974) were similarly mixed,
perhaps somewhat more -liberal."
Reagan and Wallace: The weakness of
the data used by conservatives to
prove the existence of a conservative
majority does not undercut the support
in the electorate for both Wallace and
Reagan. In early April 1975, Louis
Harris asked voters how they would
vote if they had to choose between
President Ford and Sen. Edmund S.
Muskie, D-Maine. The two ran ex-
actly even-45 per cent each. Ten
per cent were undecided.

Harris then asked how they would
vote in a race among Ford, Muskie
and Reagan. Thirty-nine per cent said
they would support Muskie, 29 per
cent picked Ford, 21 per cent chose
Reagan, and II per cent said they
were not sure.

In a similar survey in early May,
Harris asked people to choose among
a Democratic ticket that included Sen.
Edward M. Kennedy, D-Mass., and
Sen. John Glenn, D-Ohio, a Republi-
can ticket of Ford and Nelson A.
Rockefeller, and a "Conservative-
Independent" Reagan-Wallace ticket.
Kennedy-Glenn drew 38 per cent to
30 per cent for Ford-Rockefeller and
23 per cent for Reagan-Wallace. Har-
ris said this was the highest third party
preference he ever has recorded.

Democratic pollster Caddell partly
confirms this. He said he has never
seen as high a level of support for
Wallace as he has in some of his own
recent polls.
The support for Reagan and Wal-

lace clearly is significant. They have
not yet shown the strength to win, but
they may have the power to deny a
victory to Ford.

If Reagan stays within the Republi-
can Party, a third party ticket might
be headed by Wallace, Reagan draws
from Ford, but Wallace may draw
support from both parties about equal-
ly. Perhaps more important, the wide-
spread support for Wallace is not nec-
essarily the same thing as support for
a new political party.

While it is too early to know the
intentions of either Wallace or Rea-
gan, the likelihood of a third party
race by Reagan is considered less than
an Independent race by Wallace, as-
suming he is not on the Democratic
ticket.
Reagan—Reagan aide Peter Han-

naford said in an interview that Rea-
gan believes the two party system has
served us well, and third parties only
elect the person its adherents are try-
ing to defeat.
When asked whether he thought

Reagan meant that one of the two
major parties should be the Republi-
can Party, Hannaford said that Rea-
gan has specifically said that in some
of his speeches. While Hannaford
would not rule out a third party race
or a Reagan-Wallace ticket, he em-
phasized the Republican Party. Nor
would Hannaford or anyone else close
to Reagan say whether he thought
Reagan would challenge Ford for the
Republican nomination.

But the conservative Republican
political consultant, F. Clifton White,
who is close to Reagan, said that he
thinks "probably a majority" of the
third party talk by Republican con-
servatives would be stilled if Reagan
did make a run for the GOP nomina-

•



Eugene McCarthy: 'The Parties Work Very Badly'
Former Sen. (1959-71) Eugene J. McCarthy, D-

Minn., is running for the presidency for the third time.
But while the 1968 and the brief 1971 campaigns were
attempts to gain the Democratic Party's nomination,
this year McCarthy is running as an Independent,
directly challenging the two party system. McCarthy
discusses his views of the party system in this edited
interview.
Q. Why have you decided to run as an Independent?
A. It would be hopeless for me to do anything in the
Democratic Party because of some of the things that
are left over from '68 — the regular party people, the
Kennedy people, and so on. Even if there were no
dispute on issues or procedure, there is just too much
resentment left over. But the other consideration is that
I just don't think much is going to come out of the party
process.
Q. What do you think is the problem with the party
process?
A. We raised that issue in the party in '68, saying the
process was unrepresentative and had to be opened up.
Now we raise it in the broader scheme, saying actually
the two party system is a restrictive system. What we
really need is to open up the whole procedure by which
Presidents arc chosen, and this involves a challenge to
the parties, to both of them, and to their methodology.
What you get now is a brokered convention in which
each party brokers a candidate. People say you can't
have a brokered electoral college. Why not? Why should
we be dependent on what happens in the two parties
as a preliminary to a national choice?
Q. Why would that be any better than a brokered
convention?
A. I don't say it would be any better, but you know
where it's happening, you know everybody who's there,
and they're out in the open. Who knows who brokers
the conventions?
Q. Do you see yourself as a kind of lightning rod for
dissatisfaction with the party system?
A. Well, I would be just as happy if (former Oregon
Gov., 1967-75) Tom McCall would run in a couple of
states and I could run in another and let's put some-
thing together and have an electoral college meeting
that means something.
Q. But the point is, are you trying to have an effect on
the over-all party system?
A. On the over-all political system, and since that in-
cludes control by the parties you have to do something
about the parties. It isn't just a question of trying to re-
form the parties. As far as presidential politics, we'd
really he better off if we didn't have winner take all.

Everybody talks about instability, hut what you have
now are three bad ideas running the act. One is the idea
of party loyalty as an excuse. So you have Democrats
supporting the war in Vietnam because you had a
Democratic President, turning against it when there
was a Republican President. Then you had Republicans
supporting Nixon after it had become obvious that he
should be impeached. Party loyalty got in the way of
judgment in both cases.

Second, you have the idea of a loyal opposition,

which has no place in a congressional system. You see
it in the way Congress is reacting to Ford. And the
third is this thing about two parties being less sensitive
to make the country work right. You have roughly 435
parties in the House of Representatives as it is. If you
picked the President in the electoral college it would be
much more representative than what you have now.
Q. But why would it be more representative? It sounds
like just another smoke filled room.
A. They (the electors) have been chosen by people who
know them. It's always true that you work through rep-
resentatives, unless you have a popular election. This is
more representative because you have fewer places
where the minority decision would be eliminated. You'd
keep it until the last decision.
Q. What is your response to the argument made in
favor of the party system, that parties are the one mech-
anism we have for getting the different branches and
levels of government to work together?
A. We've had a non-partisan legislature in Minnesota
for 25 years and a partisan election for the Governor-
ship and it works. People say it, but there's no evi-
dence, that it wouldn't work. Matter of fact, there's
evidence that partisanship makes for bad government
when you have a President of one party and a Congress
of the other. So it works both ways. If you had a
brokered President out of the electoral college, he
could then turn to the Congress and say, "Look, I'm not
the President of the Democratic Party, I was picked
through this process and here I am." The psychological
commitment, it seems to me, would be much stronger.
Q. Why do you think you will have better government
with weaker parties?
A. 1 don't know if you would have better government.
You would have more representative government, and
that's one of the things we're committed to.
Q. Do you think we should expect to see a multiplica-
tion of Independent presidential candidacies, or do you
think we are more likely to get a reshuffling of the two
major parties, leaving the Democrats more liberal and
the Republicans more conservative?
A. It depends on what we do about structure. If you are
going to pass laws that favor the two parties, maybe
you can adjust within the two parties, maybe you get to
the point where neither party means anything and you
just sort of trade offices. Or you get a polarization like
in England where you can't have government.
Q. Are you finding support among people you would
expect to be your natural allies?
A. The press ought to be with us, the ADA (Americans
for Democratic Action) ought to be with us, the liberals
ought to be with us. But they're still playing the old
game. They want to capture the flag.
Q. Why shouldn't they be satisfied if they can capture
it, as they did in '72? Aren't they more likely to get the
policies they want by playing that old game?
A. 1 don't think they are. First of all, I don't think
they'll capture it. And even if they do, they're going to
get what they got with McGovern when they got beat.
Q. Wouldn't McGovern have been beaten your way?
A. He wouldn't have gotten beaten that badly.

807

5/31/75
NATIONAL
JOURNAL
REPORTS
©1975



808
S/31/75

NATIONAL
JOURNAL
REPORTS

©1975

Lion. He said he has a "hunch" Rea-
gan will challenge Ford for the Re-
publican nomination.

Wallace —W allace, on the other
hand, actively is considering a third
party race. His campaign manager,
Charles S. Snider, said in an interview
that "if the Democrats want to turn a
deaf car to the majority of the people
in this country, then they will do so at
their own peril. I feel very strongly
that Gov. Wallace will give the people
of this country the opportunity to ex-
press their opinion."

While Snider, as Hannaford, re-
fused to rule out a Reagan-Wallace
ticket, he made it clear that Wallace
is proceeding on his own to make sure
he has the option to run as an Inde-
pendent if he wants to. "We are en-
couraging people who are working
toward getting ballot lines in the 50
states," he said.

If Wallace runs as an Independent,
his ability to deny an electoral college
victory to either candidate probably
will depend on whom the Democrats
nominate. A nominee such as Sen.
Henry M. Jackson, D-Wash., who
would have labor union support and
would be for a strong defense budget,
could weaken the Wallace candidacy,
but strengthen a liberal Independent
candidacy such as that of former Sen.
(1959-71) Eugene J. McCarthy, D-
Minn. ( For an interview with Mc-
('arthy, see box, p. 807.)

But if the Democrats move in the
opposite direction, choosing someone
who is not popular with labor's hi-
erarchy and wants to cut the defense
budget significantly, it is not at all
clear whether the net effect would help
Wallace or Ford.

Party revival
Despite the growth in ticket splitting

and Independent identification, the
two party system is in no immediate
danger, say such people as Ben Wat-
tenberg.

Wattenberg said the theory that
there will be a major party realign-
ment with a new Conservative Party
replacing the Republicans assumes
that both Democrats and Republicans
will "keep behaving like jerks."

If there are enough votes to he
gained by standing for law and order
and opposing busing, Wattenberg said,
somebody in the two major parties will
be smart enough to figure it out and
steal the issue. (For an interview with
Wallenberg and Richard Scam mon.
see box, p. 811.)

John T. Calkins

The University of Michigan's Miller
does not predict a two party recovery
as strongly as do Scammon and Wat-
tenberg, but he said that he thinks
there is no data to support predictions
of either a major party realignment or
a disintegration of the two party sys-
tem. (See box, p. 803, for an interview
with Miller.)
James Sundquist said he thinks

there conceivably could be a realign-
ment of the sort predicted by Phillips
and Rusher, but only if the conserva-
tives are able to make voters feel more
concerned about "social issues" than
about economic issues.

Sundquist rejected the idea that the
new economics had created a "pro-
ducing" class that could be bound
together against a "non-producing"
class on economic issues. Far more
significant economically, he said, is
the division between the less-well-off
and the more-well-off.

If the Democrats stress this divi-

sion, he said, and if they stress other
issues that raise the classic Demo-

cratic-Republican differences over the
proper extent of governmental inter-
vention to solve problems, the likely
result will be a strengthening of both
political parties. (For an interview
with Sundquist, see box, p. 809.)
White House political aide John

Calkins essentially agrees with Sund-
quist that the social and economic
class structure in the United States
does not follow the model created by
Phillips and Rusher. Calkins' prescrip-
tion for Republican recovery calls for
the party to spread a broad umbrella
that would include Americans who are
in the middle class as well as those
who aspire to become middle class.

(For an interview with Calkins, see
box, p. 812.)

Calkins' way of looking at things is
the partisan obverse of the analysis
offered by Sundquist. Where Sund-
quist talks about the less-well-off and
more-well-off without saying where
the national average is, Calkins plays
down the need for a drastic policy of
economic redistribution by calling the
United States a middle class nation.
This disagreement is the classic stuff

from which the 1932 alignment was
made. If both parties continue to draw
the issues this way, Sundquist's pre-
dictions could receive a direct test. The
problem with this, as Sundquist ob-
served, is that politicians may not be
able to control the issues this precisely.

Disintegration
The insistent data about Independ-

ents and about ticket splitters leads
some analysts to doubt both the return
of the old pattern and the likelihood
of a classic realignment.
"I am convinced we are in a politi-

cal decomposition period," Lance Tar-
ranee said in an interview. "People
have been grasping for something that
is not in the two party system."

Others, such as Robert Teeter, asso-
ciate this "decomposition" with the
"tremendous" increases in the levels
of cynicism in and alienation with the
whole political system." (See box, p.
806.)

Others, such as Clifton White, see it
as part of a "breakdown or readjust-
ment in all of our fundamental insti-
tutions" —church and family as well
as political parties.

Patrick Caddell said he thinks the
most likely result will be an increase
in multi-candidate and multi-party
races.

Caddell's multi-party prediction is
lent support by some of the results of
the 1974 elections:
• An Independent was elected Gov-
ernor of Maine.
• The American Party candidate for
the Senate from Florida received 15
per cent of the vote.
• The Conservative Party's Senate
candidate in New York received 16
per cent. (The party elected a Senator
in 1970.)
*The American Party's Senate candi-
date in Utah received 6 per cent.
• La Raza Unida's gubernatorial can-
didate in Texas received 6 per cent.
( For more on voter independence in
the 1974 elections, see Vol. 6, No. 46,
p. /7/6.)



James Sundquist: The New Deal Issues Still Exist
James L. Sundquist, a senior fellow of The Brookings
Institution, wrote Dynamics of the Party System:
Alignment and Realignment of Political Parties in the
United States (Brookings, 1973). In this edited inter-
view, he discusses possible realignment.
Q. Do you think the 1974 elections signaled the im-
pending death of the Republican Party?
A. I think that's overreacting. Parties have their ups
and downs, and you would expect the Republican
Party, with what it went through with Watergate, to
take quite a shellacking. I would think that when it gets
firmly established under new leadership, it can rebound
most, if not all, of the way back to where it was. How-
ever, where it was, even before Watergate, wasn't any
too high. Both parties have been slipping.
My interpretation of the 1974 elections was 'that it

acted to reaffirm and reinstate party allegiances. The
thesis of The Dynamics of the Party System was that
the rise in Independents was because of the cross-cut-
ting issues that dominated the last half of the 1960s.
But I predicted there that if the political contests fo-
cused on domestic issues, the kind that formed the ra-
tionale of the present party system —that is, economic
issues and class issues—that should operate to strength-
en the bond between people and their parties.

In order for voters to attach themselves to parties,
they have to see that the parties have a real difference
on issues that matter to them. They did not have a
real difference on all the cross-cutting issues. But when
you get back to the old taxing, spending, government
intervention, government regulation complex of issues,
then the parties will tend to come out on opposite sides.
Q. Some analysts have suggested that the growth of
the middle class has made it difficult for parties to
dramatize the economic and class issues.
A. There are two bases to the New Deal party align-
ment. The basic one, it seems to me, is the issue of ac-
tivism in governmental intervention, and the other is
the class division. The reason they coincided so well in
those days was that the intervention tended to be re-
distributive, on the side of those who were doing less
well. But it never coincided perfectly with class. You
had rich interventionists in the New Deal days.
Q. But if there are substantially fewer people who are
poor. ...
A. But there are not substantially fewer people who are
less well off than other people. The distribution of in-
comes has not changed a bit. The majority of the peo-
ple still make less than the average income, and they
want government to act on their behalf.

But they also want government to act for other rea-
sons. They want something done about the environ-
ment, consumer protection, equal rights and so on. A
lot of these things are not directly related to a per-
son's class status.
Q. You suggested earlier that one way to reduce the
percentage of Independents would be for the parties
to come out dramatically and decisively on different
sides of the same issue. . .

l'hat can be done either on the old alignment or the

new one. What Reagan and company are trying to do
is in effect bring about a realignment. If they can get
the parties on opposite sides of what are now cross-
cutting issues, they can realign the electorate the way
it has been done at intervals in the past, and they think
they will come out with a majority. But if the issues on
which the parties take opposite sides are along the lines
of the current cleavage, it will strengthen the current
cleavage and the percentage of Independents will go
down just as if a realignment had occurred.
Q. If you were in President Ford's position, with the
Republican Party where it is, what would you do?
Would you try to compromise with the Democrats on
economic issues, or would you try to polarize and risk
the kind of defeat Goldwater took?
A. Goldwater didn't do exactly what Reagan is trying.
Goldwater tried to be ultra-conservative on the existing
set of issues. He didn't do much in '64 with the cross-
cutting issues. He talked about law and order and he
voted against the civil rights bill, but the big things in
people's minds in that campaign were that he was
against social security, for selling the TVA (Tennessee
Valley Authority) and that kind of stuff. He thought
he could get a lot of hidden and inactive conservatives
to come out.

If Reagan is going down the economic conservative
course, that's the way to disaster. If he is trying to flush
out these social conservatives who are economic lib-
erals, and get them to vote conservative because he so
dramatizes the social issues that they become predom-
inant, then it's a gamble he could win if he can bring
those issues to that kind of prominence.

But I doubt if any candidate could do that. I don't
think the candidate makes the issues. The issues make
themselves and then the candidates respond to them.
At the moment, the social issues just are not in people's
minds, with the exception of busing in a few localized
spots. If the economy is in lousy shape, that's what
people will be concerned about, not pornography.

I think probably what the Republicans ought to do
is what they did in 1938 and 1940—take a good con-
servative stand on the old issues.
Q. But how can a Republican do this without becom-
ing another Goldwater?
A. They have to make the transition that they made
between Hoover and Winkle. Goldwater went back for
the first time since Alf Landon and really challenged
the fundamentals of the New Deal. The course that has
been successful for the Republicans ever since the\
started their comeback in 1938 has been not to chal-
lenge fundamentally the system of intervention that
has been built up, but to indicate that they are going
to do it cheaper, with more businesslike management.
Q. And what about the Democrats?
A. I think the Democrats ought to be pushing the fron-
tiers of social intervention further, forcing the Presi-
dent's veto, and campaigning against the veto. They
can do that in a number of fields: health insurance, the
environment, consumer affairs. If they do that, both
parties will get back some Independents.
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Arthur H. Miller

The 1976 presidential election vir-
tually is certain to have at least one
Independent candidate whose name
will be well known to the voters

(McCarthy) and may have others in
Wallace and Reagan.

Control.—This increase in Independ-
ent candidates is an extension of

something that has been going on
within the parties since the turn of the

century. As Richard Scammon said
in an interview, the parties have been
losing control over who runs under
their label ever since the nominating
process was opened up through the
enactment of primary laws.
As traditional party machines have

become less able to control the nomi-
nating process, personal political ma-
chines have replaced them. Many of
the recent increases in congressional
staff allotments—including the growth
in recent years of clubhouse style con-
gressional offices in the district —can
be read as signs of the institutionaliza-
tion of personal political organizations
independent of the local parties.

Several people have argued that the
replacement of party organizations
with personal ones has brought about
a situation in which many candidates
may be only a step or two away from
disregarding party labels entirely to
run as Independents. This step will be
made even easier, they say, if the par-
ties continue to diminish in importance
as guides to voting.
On the other side of the issue, Wat-

tenberg is one of those who maintains
that office holders require political
parties for too many things, such as
their legislative committee assign-
ments, to make it easy for them to
work outside the party structure.

Kevin Phillips

Finance: H. Edward Mahe Jr., Repub-
lican National Committee executive
director, said that the new campaign
finance law gives the two party system
a strong institutional boost. He said
the law's spending limits will make
candidates more dependent on the
parties for technical services.

But the campaign finance law may
not be able to carry a burden as heavy
as the preservation of the two party
system, even if it does survive constitu-
tional scrutiny in the courts. Wallace
has shown that a candidate can get by
without using public funds. In addi-
tion, according to Marc F. Plattner
writing in the Fall 1974 issue of Public
Interest, the provision in the law that
was intended to give equal protection

to minor parties "might help to protect
them beyond their natural life." Platt-
ner said that if the law had been in
effect in 1968, Wallace would have
received no federal money for his

third party campaign. But in 1972,
American Independent Party candi-
date John G. Schmitz would have re-

ceived a multi-million dollar federal
contribution that would have been
based on Wallace's share of the 1968

vote.
The new law also has a disruptive

effect within the parties. Richard A.

Viguerie, the direct mail specialist who

is raising money this year for Wallace

and the Conservative Caucus, said in

an interview that the law, by favoring

direct mail, gives a distinct advantage

to ideological candidates over cen-
trists.
To the extent that this is true, it

means that the law favors precisely the
type of candidates who, if they win the
nomination, will stimulate opponents

to run against them as Independents.
Philosophy: None of this would be par-
ticularly significant if voters were more
attached to the parties than they are.

The great unanswered question for

party leaders is how to generate this
attachment.
One theory, the "responsible party

government doctrine," says that the
way for a party to gain new adherents

is to impose some view of what it

stands for on its candidates. Republi-
can conservatives and some "reform"
Democrats share this view.

If this theory is correct, it would

mean that parties never will be able to

recapture people from the growing

pool of Independents unless they some-

how can gain greater control over the

nominating process, perhaps even
reversing the trend toward primaries
and more open caucuses. But, since no
one thinks such a step away from
procedural democracy is likely, some
adherents of this theory conclude that
a further weakening of the two party
system is bound to occur.

Both parties have rejected this
theory. Virtually every speaker at the
Republican Party's Leadership Con-
ference held in March, from President
Ford on down, spoke of the need for
an "open" and "broad based" party.
The Democratic Party's Charter

Commission rejected proposals that
would have required formal party
membership and would have empow-
ered the party to take Democratic
positions on the issues. In one move
the "responsible party" theorists liked,
Democrats adopted a set of presiden-
tial delegate selection rules that may
result in a multi-balloted convention.
But these rules were written out of a
desire for democratic procedure rather
than party responsibility. (See Vol. 6,

No. 38, p. 1407.)
Openness—Top officials in both

parties maintain that "openness"

rather than "responsibility" is the key
to reversing the decline in party iden-
tification.

Republican National Committee
Chairman Mary Louise Smith said in
an interview that the best way to gain
new party adherents is to attract peo-
ple to individual candidates.

Democratic National Committee
Chairman Robert S. Strauss said that
as both parties begin implementing
affirmative action programs under
which local party organizations inform
people how to participate in party
affairs, this will increase party iden-

(continued on p. 814)



Scammon and Wattenberg: Conservatives Will Fail
Richard M. Scammon and Ben J. Wattenberg in

1970 wrote The Real Majority (Coward-McCann.
1970), a book that was intended both as a lesson for
Democrats who feared the "law and order" issue, and
and a reply to Kevin Phillips' The Emerging Republi-
can Majority (Arlington House, 1969). Scammon, di-
rector of the Elections Research Center in Washington
and former director (1961-6.5) of the U.S. Bureau of
the Census, currently is preparing a book on voter reg-
istration laws abroad for the American Enterprise In-
stitute for Public Policy Research. Wattenberg, an aide
in the 1972 presidential nomination campaign of Sen.
Henry M. Jackson, D- Wash., wrote The Real Amer-
ica (Doubleday, 1974). In these separate edited inter-
views, Scammon and Wallenberg assess the state of
the party system.

Scammon
Q. Do you think we are about to have a major political
party realignment?
A. The only thing you can really talk about are presi-
dential candidates, because when you talk about par-
ties in any other sense, the fact is that every other
nomination is controlled by the local electors in pri-
maries. If you were talking about 1976, my guess
would be that the so-called conservative effort would
either fail or elect a Democrat.
Q. What about the argument made by some conserva-
tives that the Republican Party is on its last legs?
A. The Republican Party has been dying for 120
years. This is what they said after Landon went down.
These two parties are institutionalized in many states.
The idea that you are going to set up some new party,
call it Conservative, and put up candidates for Con-
gress, Senate, county auditor, state legislature, and so
on, I don't believe it.
Q. Primarily for institutional and legal reasons?
A. Partly because of institutional and legal reasons,
partly because of inherited loyalties, partly because of
the mathematics of the situation. If you really ran con-
servative candidates against Republicans for Congress
everywhere in the U.S., you could easily reduce the
number of Republicans in Congress to under 100 if the
conservative candidates were anywhere successful.
Now, it's a little different in New York because in New
York both the Liberal and Conservative Parties live
because they can be endorsing lines. But if you required
a candidate to run only under his own party label, none
of the big party candidates would run with conserva-
tive or liberal endorsement. Those two parties would
wither in one election. If the conservatives are strong
enough to set up a third party, they are strong enough
to take over the Republican Party, if the Republican
Party is as weak as they say it is.

Wattenberg
Q. Some conservatives seem to think a Wallace or a
Reagan-Wallace campaign could be their engine for
destroying the Republican Party and creating a new
Conservative Party. . .

A. That's the politics of suicide for conservatives—to
elect Ted Kennedy or Mo Udall or Ed Muskie, so in
1984 they can put something together. The world is
going to turn around many times before then.

It seems to me the beauty of our two party system is
that the two parties are not rigid or doctrinaire or ter-
ribly ideological. They are pretty much empty vessels,
and because of the unique nature of our primary sys-
tem, these non-Europeanized empty vessels can ac-
cept any color liquid you choose to put in them, if you
have the delegate votes.

There's a vehicle in place for these guys to go to, and
that's the Republican Party. All they have to do is to
win the primaries. I am just wondering what the con-
servatives gain by scrambling all the eggs to set up a
new party. By the time all the foot shuffling got done,
you would screw away one election, two elections and
what do you have—you have another empty vessel
party with a new name on it.
Q. Some people think that instead of a new two part',
system, we will have a disintegration of the parties with
many more third and fourth party candidates bolting
the two parties than there have been in the past.
A. We have had third, fourth and fifth parties in most
races, and they don't draw flies. The reason is that
there is a dynamic working against them. First of all,
candidates will be lured into running within their own
party. If they win, they win. If they lose and bolt,
they're considered sore losers. After the two parties
pick the major candidates and then some rump con-
vention picks a Reagan or whatever, unless the polls
show them way up high right away, they have to face
the whole he-can't-win syndrome.
The thing that usually prevents bolts is that all the

bolters want to take over the parties. Once you bolt, its
hard to come back. Moreover, you just about rule out,
because of the seniority structure, any possibility of
getting support from well known politicians. So there
are a lot of strikes against them.
These grand theories are always being dreamed up,

and the fact that they so rarely come about tells you
something. There is something in the mechanism that
tends to respond. Our political mechanism is cooptive
and responsive.

If these ideas have crept up on us so silently, and
there is something called conservatism that's so hot that
it's got this majority, I will guarantee you that every
liberal Democrat will be swiping some of that conserva-
tive rhetoric, just the way Nixon made some overtures
to pick up the New Left rhetoric in 1968.

This is always going on, and it's the flaw in all of the
mechanistic theories about politics, because they never
understand how responsive and malleable and flexible
the system is. As soon as they can put together a de-
finable group of votes, somebody is going to steal them
for the existing parties. These parties don't have written
constitutions or written ideologies. They're a bunch of
people who want to win elections. The mechanical
view says that Ford is going to continue to play dumb,
the Democrats are going to play dumb, everybody's
going to play dumb.
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Jack Calkins: 1976 Election Will Determine...
John T. (Jack) Calkins is deputy to Robert T.

Hartmann, President Ford's chief political adviser.
Calkins was the staff director of the Republican Con-
gressional Campaign Committee for four years before
that. In this edited interview, he discusses the future of
the Republican Party and the two party system.
Q. A number of conservatives are saying that the
Republican Party is going through its death throes.

What do you think?
A. I believe I am a political realist, and I have been
saying since a couple of days after the 1974 elections

that I thought there was a real danger that our tradi-

tional two party system might be going down the drain.
Now obviously, the key word here is traditional, be-
cause traditionally—at least for the past 100 and some
odd years—we have had Democrats and Republicans
as the two major parties with occasional third parties

that never last very long on a nationwide basis. I don't
think anyone will argue seriously with the thesis that a
two party system appears to have served our political

system and its people pretty well. The fact that we have
not proliferated into numerous parties with narrow

constituencies has lent a considerable amount of politi-
cal stability to the country.
A facet of that is that we can still have a two party

system, but one of them will not be called Republican,
it will be called Conservative or something like that.

That is a possibility. I think any realist would be fool-
ish to claim otherwise. There is a real danger that the

Republican Party might dissolve or come apart over

the next few years.
I do not think it is an imminent danger in the sense

of something before 1976, let's say. I think it is reason-
ably clear that despite these rumblings, there will be a

Republican Party and a Republican candidate in 1976
and probably for several elections thereafter. The ques-

tion, I believe, is whether the Republican candidate for
the presidency either wins or comes very close to win-
ning and concurrently, whether the party's strength is
increased in the House and Senate and state legisla-
tures—or at the very least, not worsened from what it
is now.
Now, let's assume the best. Assume the presidential

candidate will win—and I believe the presidential
candidate will be President Ford and I believe he will
win. Assume we increase the numbers in the House and
Senate, gaining back many of those we lost in 1974,
particularly in the House. And assume we win state
and local offices around the country in fairly solid
numbers. I don't mean a landslide in any of these, but
that we win. That's going to show that the Republican
Party, while it suffered a severe setback in 1974, is a
long way from being dead.
So, you've got a couple of separate questions, it

seems to me. Does one believe in the two party system?
And, secondly, does one believe that those parties will
be Democratic and Republican? The President very
obviously believes in the traditional two party system,
and avowedly believes that one party should be Demo-
cratic and the other should be Republican, with I

think, inferentially a certain amount of flexibility and
modernization to cope with the particular problems of

the times.
The people like (Howard J.) Phillips, (William A.)

Rusher, Stan (M. Stanton) Evans and others of that
nature see an opportunity in the long run to preserve
the two party system by trying to generate enough sup-
port among conservative Democrats, Republicans and
Independents to put together another party. They
justify this by saying that if it is a third party, it will be
number three for a relatively short time, because they
honestly believe the Republican Party is dying, and

they have to replace it with something else—otherwise
the Democratic Party goes way to the left and there is

no viable alternative. That is a logical approach to the
subject. I would give them the benefit of the doubt and

say they are not trying to scuttle the Republican Party.

They just honestly believe it is going to fall apart from

the inside.
I think we are in a short-term era right now when

the truth or falsity of their thesis can be proven rela-

tively quickly, probably as soon as the 1976 election. If

the party goes down from the present low position in

legislatures, Governorships, and representation at the

federal level, then they will be able to make their case

all the stronger, and perhaps attract conservatives of

the three different groups to put together a third party.

Hut, as I said earlier, if the Republicans gain and if

they hold the presidency, I think their thesis will be
unable to be put into effect.

I think we are in kind of a make or break point for
somewhere between the next year and a half and 1980.
I do not think there will be a third party formed be-
tween now and 1976. I feel that the dissatisfaction of
Republican conservatives, at least with some of the
actions of this President, will tend to be somewhat
mollified by presidential actions, by an improving
economy, and other factors. I think this President is
going to continue, slowly perhaps but very perceptibly,

to increase his measure of public support. If that is

also accompanied, as most observers expect, by an im-

provement in the economy, by a year from today we

will have a much stronger Administration and a much

stronger candidacy than can be seen now.

Q. Earlier you said that you are concerned not only

about the Republican Party but about the continued

existence of the two party system. Could you elaborate

on that?
A. I think without any question, that along with the

erosion of membership in a lot of institutions—

religious, social, whatever —the major political parties

have eroded in their strength as well. There isn't any
question of that statistically. And although the Demo-
crats outnumber the Republicans, they too have de-
clined. We are in a situation, and have been for the
past several years, that is beginning to reflect nation-
wide what we have in Massachusetts, where the Inde-
pendents are more than the enrolled Democrats and
Republicans combined.
When you get to that point on a nationwide basis,



•

•

. . . Whether the Republican Party Will Survive
and we are heading toward it, then it becomes a serious
question whether these traditional, formal political
parties really have enough broad appeal to justify their
continued existence, or whether we ought to go into
some sort of other nominating process. After all, it was
not constitutionally ordained that we nominate our
candidates the way we do.
Q. There have been two major views about how to go
about rebuilding the Republican Party. One is the view
implicit in the national committee's current registra-
tion program and made explicit in presidential and
vice presidential speeches: the party should continue to
be a broad umbrella party, working to "broaden its
base" without reading any Republicans out of the
party for ideological reasons. The other view, stated
repeatedly by Ronald Reagan, is that a party'cannot
gain new adherents unless it stands uncompromisingly
on a clear set of principles. The President appears to
have rejected Reagan's approach. How, if it does not
follow Reagan's suggestions, can the Republican Party
generate the kind of enthusiasm needed to make Demo-
crats and Independents become Republican Party
loyalists?
A. There are several approaches that could be used. If
you differentiate between the two parties, the Demo-
cratic Party is essentially a grouping of special interest
groups coalesced into a national party name. They
dicker with each other for their pieces of the action.
The Democratic Party is not, as a party, terribly
ideological itself, although it is perceived that way by a
lot of people. It is not in its truest sense a party, but an
amalgam of interest groups that tend to negotiate
things out with each other.
The Republican Party, on the other hand, has

thought of itself as a party with consistent ideologies
and beliefs that might change from time to time, but
were not constantly the subject of negotiation within
the party. That is a very essential difference, and I
think this has been part of the problem of Republican
moderates and liberals—they are not looked at in the
Republican Party in the way that people with similar
views are looked at in the Democratic Party. They're
tolerated within the Democratic Party, sometimes more
than tolerated. They recognize that, well, there's a
group, we can bring them in, we need their votes, we
want their votes, so let's use them for their votes and
let's negotiate with them.

Because of this, we have developed into this period
of looking for the soul of the Republican Party. Are
we going to be an open arms party, welcoming all
kinds of ethnic groups and the disadvantaged, whose
aspiration is to climb into the middle class, which is
essentially what the Republican Party is? Or will we say
that we've got to be an ideologically pure party, and we
only want those people who are as conservative as we
are? Well, clearly, that has not been solved by argu-
ment, and it may not be for a long time.
This is, I think, further complicated by some unfor-

tunate Watergate factors. Your average Republican
adherent in the past was always able to take confidence

and solace in the fact that when we were in power, we
were the better managers and, secondly, there was al-
ways a smug feeling that we were just a little more
honest than the other people were. Well, both of these
things got pretty badly damaged in the Watergate fall-
out. I think if the economy continues to improve and
President Ford continues to perform well, this confi-
dence by Republicans will continue to reappear.
Q. I still am not sure how to understand the call for a
broadened base. Will there be a new ideology, or does
the President intend to transform the party into a new
bargaining type of party? Did you mean to be suggest-
ing one of these alternatives?
A. Not necessarily. I think that almost any political
practitioner would agree with the basic thesis that if a
political party is going to survive, it has got to be able
to appeal to a majority of voters. That's what the game
is all about. To consciously go into a program that
would truncate one's numbers obviously is political
suicide. But this seems to be the way it is sometimes
written about —closed party as opposed to open party.
The fact of the matter is, if you do not have something
—whether it's ideology, or an appeal to the middle
class that is not necessarily based on ideology —there
isn't much sense in talking about broadening the base
of the party as if there were millions of people out
there who want to sign up.
No Republican I know wants to read conservatives

out of the party and say, "go form a third party." If we
are interested in the Republican Party, we know we
had better keep every adherent we can. But I do think
there has to be developed a new doctrine, let's say, for
want of a better term, that spells out a bit more clearly
just what it means to be a Republican.

The traditional, old line Republican has seen so
many of his treasured precepts violated by Republican
Presidents because of the pressing need to meet a
severe national or international problem. If he is that
conservative and cannot bend at all, obviously he is
going to feel disaffected after all these years, what with
deficit budgets, detente, establishing relations with
China, and so forth, even though those acts were taken
by a Republican President who was generally perceived
to be a fairly conservative person.

But if they are that unadjustable, if they are that
classicly conservative in the American sense of that
word, then they probably are just sitting ducks for this
kind of a movement to a true Conservative Party. But
those numbers aren't going to win any elections.
Q. Can we expect in the near future to see a statement
explaining how Republicans still differ from Demo-
crats, given the record of the last eight years?
A. I am not personally working on one, let's put it that
way, so I cannot promise there will be one. I do see
personally that it would be desirable. It's one of these
situations where you do not have Moses coming down
off the mountain. You are going to do it at the very
least by a sizable committee. But it won't surprise me a
bit to see something of that nature within the next
year.
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Caddell: 'Realignment Is Less Likely Than Disintegration'
Patrick H. Caddell, president of Cambridge Survey

Research Inc.. did surveys for Sen. George McGovern,
0-S.D., throughout the 1972 presidential primary and
election campaigns. In this edited interview, Caddell
expresses his view of the future of the parties.
Q. Do you think recent survey information suggests
that we have entered a period in which the parties and
voters are likely to realign themselves?
A. I don't think we are witnessing realignment as much
as the death of the two party system. Realignment is
less likely than the disintegration of both parties.
Among voters you have movements that are not so
much ideological as they are toward new faces. But in-
side the parties, the problem is that they are being
fractured ideologically. The result of this is that you
have both parties weakening internally, and a public
that's moving away from both. I think we are going to
see a lot of Independents running in a serious way in
'76. If the Republicans are coming apart, the Demo-
crats certainly are not very far behind. I'm not sure
we'll ever see a reconstruction of the parties on the old
style.
Q. What about the efforts of some conservatives to
form a new party that would join conservative Republi-
cans with Wallace Democrats?
A. The potential is there, but a new party would be

structurally very difficult to sustain. We are more likely
to see loose coalitions around causes than new parties.
The situation is very uncertain and cloudy. You have

the public situation there for a new party, but you don't
really have it in terms of the structure. Therefore, what

happens internally in the parties will be critical.
Q. Given their goal, are the conservatives on the right

track?
A. If they want to blow up the parties, they're going
about it the right way. But the problem is they seem to
be making a fight to preserve something (conservative

Patrick H. Caddell

ideology) that has no credibility with the public.
Q. How will the campaign finance law affect all this?
A. If you have serious third and fourth candidates, they
will be encouraged by the potential support.
Q. Why can't the parties just keep on as old style um-
brella parties?
A The umbrella doesn't have anything to offer if it
can't hold anything. After future ideological battles
within the party, people will be less likely to accept the
party's decisions if it is against them. The increased
willingness of party activists to move outside the party
is very important. And the Republicans are in much
worse shape than the Democrats.

Without third and fourth party alternatives, a lot of
people are dropping out of the system. A minimum of
seven million people who participated in 1970 did not
in 1974. This might be different if they have alternative
choices.

(continued from p. 810)
tification and reduce the number of
Independents.

People will begin to feel attached to
parties, this view implies, when they
feel they can participate in its affairs.
Smith and Strauss may he right.

There is one political danger to this
commitment to openness, however.
The people who are likely to be will-
ing to give up their free time for parti-
san activity easily could include a dis-
proportionate number of the ideo-
logues Caddell says would be most
likely to support a third or fourth
party.

Outlook
It seems fairly clear, even at this

early stage, that conservative analysts
are jumping well ahead of their data
when they say they see a probable

realignment in the classic style. Such
a realignment is possible, but to call it
probable is going too far.

Nor does the data show the Repub-
lican Party on its death bed. The
party has its problems, but the Repub-
lican conservatives are a part of this
problem, not passive observers of it.
The immediate danger will be consid-
erably lessened if Reagan keeps his
1976 efforts within the party.

If the Republican Party does dis-
appear, as some conservatives predict,
it is not at all clear what would take
its place. If the conservatives form a
new party, and they stay only with the
positions on issues that current con-
servative activists accept, there then
would be every opportunity for a new
political alignment with a vastly in-
creased Democratic majority.

For this to occur, however, the

Democratic Party would have to take
advantage of the opportunity by mov-
ing, in .Scammon and Wattenherg's
terms, to occupy the center.
The statistics on party identification

and alienation and the decrease in
voting percentages show, if nothing
else, that both parties are failing to
address the concerns of the electorate.
If this continues, a growth in Inde-
pendent candidacies could well result,
as voters find the parties increasingly
irrelevant.

Probably the most sober position to
take at this time is the one suggested
by White House aide Calkins. A wide
range of things could happen between
now and 1976, including the resur-
gence of the Republican Party. We
may not know the long range future
now, but we should know a great deal
more within 18 months.
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Political Focus by Robert Walters

Liberals Disillusioned with Government
"I find myself alienated from much of my own poli-
tics," says Washington lawyer Michael J. Horowitz.
"I'd like to think I still embrace whatever values I've
always held about social equality and opportunity ...
but so many of my friends support programs and
candidates with which I don't agree any more."
The political metamorphosis that Horowitz is under-

going typifies the profound change under way among
many self-identified liberals who have become frus-
trated because of the failure of so many of the govern-
ment programs they once cherished. Many of the new
federal laws, agencies and programs sought by the
liberals in recent decades have come to pass but the
Social problems that the programs were supposed to
solve remain.

Horowitz liberal credentials are impeccable. A
native New Yorker, he spent two years in the Deep
South during the mid-1960s, at the height of the civil
rights struggle, on the faculty of the University of
Mississippi Law School. He actively supported former
New York Mayor (1965-72) John V. Lindsay and
counts himself as both a personal friend and political
ally of former Rep. (1969-71) Allard K. Lowenstein,
one of the Democratic party's best known liberal
organizers of the late 1960s.

But today, says Horowitz, "it's hard for me to
persuade my wife and my best friends that I continue
to maintain a strong commitment to social justice when
I find myself so disaffected by the government pro-
grams which fly the banner of social justice."

Ile is not alone in his disillusionment with govern-
ment. Edward C. Maeder, a fellow Washington lawyer,
talks in virtually identical terms about a "counter-
reformation" that he believes is rapidly carrying the
nation "to the point where people are beginning to
understand that big government is not necessarily your
friend."

Although the rhetoric sounds conservative, it comes
from a man who ran the campaign of the first black to
he elected to the Virginia legislature since Reconstruc-
tion, was the campaign manager for former Sen. (1967-
73) William B. Spong Jr., D-Va., and worked in the
1972 presidential campaign of Sen. Edmund S. Muskie,
D-Maine.
For Maeda, the experience of President Franklin

D. Roosevelt's New Deal and President Lyndon B.
Johnson's extension of that philosophy, in the Great
Society programs, has produced questions such as
these: "How do you involve the government so that
you don't have the deadening hand of the bureaucracy
—the proliferation of controls and regulations—ruin-
ing programs supposedly designed to help people? Is
opposition to social change coming only from the
'mossbacks,' or does it also come from the bureaucrats
at the Department of Housing and Urban Develop-

mciii are presiding over programs which don't
work?"
Consensus: There already exists in Washington a con-
sensus, embracing such disparate political figures as
President Ford and consumer advocate Ralph Nader,
that a number of federal regulatory agencies ought to
he either abolished or have their authority drastically
reduced on the grounds that they now may be
chronisms that thwart competition and the consumer

more than they encourage either.
But the two Washington lawyers quoted above and a

growing number of others who share their views have
gone well beyond that point to suggest that a number
of the major federal departments, spending billions of
dollars annually on domestic programs, also may be
serving little or no useful social function beyond pro-
viding employment for thousands of civil servants.

For example, Maeder cites this quotation from
Malcolm Muggeridge, the noted British critic and
author: "The assumption is that as you spend more
and more money on education you will produce more
and more enlightened people. Actually, of course,
exactly the opposite has happened. 1 like to think that
when the politicians have spent the whole of the coun-
try's revenue on education, we should have become a
nation of illiterates, except for a few old men mooning
about in the London library."
Liberal acceptance: What is notable is the extent to
which those who identify themselves as liberals are
coming to accept that philosophy. Among the nation's
elected officeholders, that trend is most noticeable in
state government, with several liberal Democratic
Governors publicly rejecting the concept that "big
government" can resolve the problems of their con-
stituents.
The most highly publicized example of recent

months comes from California. where Gov. Edmund
G. Brown Jr. has startled both friends and foes by
proposing a state budget that calls for a 5.9 per cent
increase in spending over the previous year, contrasted
with an average annual increase of 12.2 per cent during
the administration of former Gov. (1967-75) Ronald
Reagan, a conservative Republican.

Also abandoning what a Brown aide describes as
"the notion that problems can be solved by throwing
money at them" are Massachusetts Gov. Michael S.
Dukakis and Wisconsin Gov. Patrick .1. Lucey. In
addition, former Georgia Gov. (1970-75) Jimmy Carter
is touring the country proclaiming the virtues of "zero-
based budgeting" and "performance auditing" as part
of his campaign for the 1976 Democratic presidential
no
Alabama Gov. George C. Wallace has inveighed for

years against the real and imagined evils of the Wash-
ington bureaucracy, hut he is addressing himself to a
basically conservative audience in his bid for next
year's Democratic presidential nomination.

Particularly striking is the fact that within the very
sizable group of centrist-to-liberal contenders for that
nomination there appears to he virtually no recognition
of growing public sentiment on the subject. The much
discussed inability of any of those candidates to cap-
ture the puhlic's imagination well may be the product
of what many voters perceive as the politicians' con-
tinued reliance upon outdated rhetoric and unworkable
solutions.

It will be politically difficult, if not impossible, for
conservatives— Republican or Democratic—to provide
effective leadership in this field because they are too
widely believed to be insensitive to the needs of the
poor, minorities and others the federal programs were
designed to help. If there is to be effective action, the
leadership must come from the liberals. 0
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Energy Report/Unexpected obstacles hinder
Ford plan for coal conversion by James G. Phillips

President Ford's plan to reduce Amer-
ican dependence on foreign oil by con-
verting oil fired electric power plants
to coal is running into trouble.
A rare alliance of environmental

groups and electrical utilities—inter-
ests that traditionally oppose each
other on energy and environmental is-
sues—is out to slow or stop the con-
versions, and it may succeed unless
Congress gives the conversion pro-
gram a stronger legislative basis.

Although their motives are. poles
apart (and there is no actual lobbying
coalition), environmentalists and util-
ity executives agree that Ford's plan to
rely on coal conversions to produce
more than half of his targeted reduc-
tion of one million barrels a day of
utility oil consumption by 1980 is far
too ambitious.

Utilities, who argue that the costs of
acquiring low sulfur coal (if it is even
available) or installing pollution con-
trol devices outweigh the benefits of
oil savings, have threatened to take
the program to court. And environ-
mental groups may do the same if any
specific conversions ordered by the
government pose significant air pol-
lution problems.
The source of the trouble for the

President Ford hopes to conserve oil by converting power plants to coal

eral air quality standards. The law
also was designed as a stop-gap meas-
ure to deal with foreign oil embargoes.
The bill directs the federal energy

administrator to order conversion to
coal of any oil or gas fired electric
power plant or other major fuel burn-
ing installation provided the plant
has the equipment to burn coal, access

Federal air quality standards and a shortage of low sulfur
coal are raising a substantial hurdle to President Ford's
ambitious plan to convert oil burning electric power
plants to coal and thus reduce the amount of imported
petroleum needed to fuel the nation's energy require-
ments. Utility executives and environmentalists are in an
informal marriage of convenience in seeking to slow
Ford's plan —the utilities because they fee/ the financial
costs would be too great, the environmentalists because
they feel the environmental costs would be too great.

President's program is that the law
authorizing the conversions—the 1974
Energy Supply and Environmental
Coordination Act (88 Stat 246)—was
not intended to support the massive
switch to coal sought by the Presi-
dent. ( For more on the coal conver-
sion program, see Vol. 6, No. 50, p.
1867: No. 48.p. 1805.)
The law, passed June 12, 1974, was

a compromise designed to postpone
a showdown over pressures by the
Nixon Administration and electric
utilities to ease air quality standards
until sulfur removal technology was
perfected—a development that would
stimulate the use of the nation's vast
deposits of high sulfur coal, which
cannot he burned under current fed-

to adequate coal supplies and can meet
other qualifications, most of them

aimed at protecting the environment.

All plants ordered to convert must

be able to meet primary (health re-

lated) air quality standards at the
time of conversion hut could receive a
variance from secondary (welfare re-
lated) air standards, provided that
the Environmental Protection Agency
(EPA) certified that the converting
utility had a compliance plan that
would enable the plant to meet all
clean air requirements (by acquiring
low sulfur coal or installing pollution
control devices) by Jan. I, 1979.
EPA figured that the rules in the

bill would permit 23 plants to convert
to coal—a fraction of the 80 plants

that went on the Federal Energy Ad-
ministration's (FEA) list for potential
conversion after Ford ordered the oil
savings program on Oct. 8, 1974.
"The bill was a copout," said John

L. McCormick, vice president of the
Environmental Policy Center, an en-
vironmental lobbying group in Wash-
ington, at the time of the measure's
passage. "I doubt that there will be
many conversions because no utility
wants to spend $20 million to gear up
for coal amid the uncertainty that the
act may be softened further and that
the investment won't he necessary."

Hurdles
So far, the problems of implement-

ing the act are legion. Already the
FEA has scaled down the goal of the
conversion program from oil savings of
one million barrels a day in 1980 to
about 826,000 barrels. Of the 826,000
barrels, 398,000 are attributed to con-
versions of existing plants, 144,000 to
conversions of new plants, 57,700
From preventing coal burning plants
to go through with plans to shift to oil,
83,000 from more efficient use of nu-
clear power plants, and 143,000 from
accelerated licensing of nuclear plants.
Supply: Perhaps the biggest stumbling
block for the program is assuring
enough low sulfur coal at reasonable
prices to bring converted plants into
line with air quality standards. Not
only does the act require that primary
standards he met by all converted
plants, but it also imposes a so-called
regional limitation, whereby second-
ary standards must be met in air qual-
ity regions where the primary stand-



• ard is violated at any point, though not
by the converted plant itself. These
requirements threaten to pinch an
already tight supply of low sulfur coal,
particularly on the Eastern Seaboard,
where air quality standards are stiff
and much low sulfur coal is commit-
ted to steel making. Of the 80 candi-
dates for conversion, 45 are in the 13
state Eastern Seaboard region.
FEA has the authority under the

act to allocate coal to support the
conversions but does not want to use
it. • The alternative is to open new
mines, but the coal industry is de-
demanding that utilities put up mass-
ive advance investments for them,
and, in some cases, contract for the
mine's entire output. Utilities are
balking at that prospect.
The stalemate on opening new

mines could torpedo the conversion
program. The 826,000 barrel oil re-
duction program envisioned by FEA
would increase the nation's annual de-
mand for coal by 41 million tons by
1980, a requirement that cannot be
met alone by existing mines, accord-
ing to FEA planners.
FEA figures that an 18 million ton

increase in annual coal production
needed for the conversions by 1978
could be met by the "surge" capacity
of the existing mining system, that is,
expanding production of existing
mines by running them overtime and
reopening small mines that have been
closed because of the depressed price
structure that prevailed in the indus-
try until recent months.

Although there is wide disagreement
over the extent of the coal industry's
surge capacity, FEA planners agree
that the 41 million ton requirement
probably exceeds that capacity. Even
if it does not, they say, the cost of de-
ploying men and equipment overtime
on such a large scale would make the
program uneconomical.
FEA says the answer is to open new

mines. And it says the commitments
for those mines must be entered into
soon because of the lead time involved
in bringing new mines on line. Typi-
cally, it takes two to three years to get
a large strip mine into full production.
Deep underground mines take three to
five years.
Pollution equipment: Another prob-
lem for FEA is determining the eco-
nomic "practicability," as required
by the act, of conversions requiring
pollution control equipment where
cleaner burning coal is not available.
One EPA study estimated that 26 of

the plants labeled as conversion can-
didates by FEA would need stack gas
"scrubbers" —devices for removing
sulfur oxides from utility smokestacks
—if EPA's estimates of low sulfur coal
availability were accurate. Utilities
have contended that the cost of in-
stalling scrubber systems in existing
plants could run well in excess of $100
a kilowatt —more than one-fourth the
cost of building a typical coal fired
plant.
Yet another headache for FEA is

the uncertainty of what happens to
converted plants if the act is allowed
to expire on Jan. 1, 1979. Would utili-
ties simply switch back to oil if the
economics looked right'? Or would
states or cities order the converted
plants back on oil once FEA's author-
ity to require coal burning lapsed'?
Such uncertainty has given utility ex-
ecutives another inducement to avoid
the long-term coal contracts sought
by the coal industry as a condition for
opening new mines.

Remedies
In a move to resolve the unanswered

questions, both the Administration
and congressional proponents of coal
conversion have proposed new legis-
lation to revamp the program.
The Administration wants only to

amend the law to extend its deadlines
and relax or remove some of its envi-
ronmental restrictions such as the "re-
gional limitation." But Senate sup-
porters of a more viable coal industry
think more radical surgery is needed.
They want assurances for both the
utilities and the coal industry that
the plants will continue to use coal
for the duration of their operating
lives.
A bill embodying that principle (S

1777) was introduced in the Senate
May 20 by the chairmen of three key
Senate committees—Sens. Jennings
Randolph, D-W.Va., of Public Works,
Henry M. Jackson, D-Wash., of In-
terior and Insular Affairs, and War-
ren G. Magnuson, D-Wash., of Com-
merce. But despite the prestige of its
sponsors, the coal buildup contem-
plated by the measure raises such con-
troversial environmental problems —
such as strip mining and renewal of
federal coal leasing—that its future is
uncertain at hest.
Implementation: Bogged down by the
shortcomings of the law, FEA has
moved slowly and deliberately to
launch the President's coal conversion
program.

Despite an existing deadline of June
30 for filing all conversion orders, it
was not until May 9 that FEA notified
any utilities of the agency's intention
to order them to convert. And the
target of the first batch of orders was
modest —nine Midwestern utilities that
already burn coal part of the year and
natural gas the rest of it.
"It would be ironic if there were an

injunction filed with the next batch of
orders, in effect killing the program
on June 30," said the Environmental
Policy Center's McCormick. "The
net results would be conversion of nine
utilities' plants with a net saving of
not one drop of foreign oil."
To head off this prospect, the Ad-

ministration has proposed a series of
amendments, including a two year ex-
tension of FEA's authority to issue
conversion orders (through June 30,
1977), a six year extension (to Jan. I,
1985), of FEA's authority to enforce
conversion orders, removal of the "re-
gional limitation," and authority for
converted plants to continue employ-
ing "intermittent control systems"
(such as a shift to lower sulfur fuels at
times of pollution buildup and use of
tall stacks to disperse pollutants in the
atmosphere) through 1985, where such
controls may be used to attain and
maintain primary standards. The ex-
isting law prohibits use of such meth-
ods for converted plants after Jan. 1,
1979.

If the amendments do not go
through (and the only congressional
action thus far is Senate approval of a
mere six month extension of FEA's
authority to issue conversion orders),
the Energy Supply and Environmen-
tal Control Act may prove to be an
exercise in futility. FEA administrator
Frank G. Zarb informed Randolph
on May 1 that no more than 30 pro-
hibition orders would be issued by
June 30. "These will be the easy
ones," Judith M. Liersch, director of
FEA's Office of Fuel Utilization,
which runs the conversion program,
told NJR. "We won't get into the
hairy ones until later. The orders that
we'll issue before June 30 won't in-
volve plants that may need stack gas
scrubbers."

But assuming that Congress extends
the law, and FEA eventually orders
conversion of all or most of the 80
plants targeted for conversion (plus
numerous oil fired plants now in the
planning stages), confrontations with
both utilities and environmental
groups will be inevitable.
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Utilities
Rumors have been floating around

FEA for months that utilities will sue
to overturn conversion orders that en-
visioned installation of scrubbers.
On May 13, George C. Freeman Jr.,

an attorney for the Virginia Electric
and Power Co. (Vepco), which has
four plants on FEA's list of conver-
sion candidates, confirmed for NIR
that his utility would sue to block any
conversion order requiring installation
of stack gas scrubbers.

In another interview, Harry H.
Voigt, an attorney for the Edison Elec-
tric Institute (ELI), the trade asso-
ciation representing the nation's
investor owned electric utilities, was
more circumspect on the question of
legal action while hinting at the same
action.
"The decision to sue will fall to the

individual companies," Voigt said. "If
a company gets an order it can't live
with, it would probably go to court.
Maybe EEI would support such a suit,
but I don't think the matter is under
active consideration thus far."
Freeman said the gist of any suit

filed by Vepco (and presumably by
any other utility) would be that the
installation of scrubbers would not be
economically practical, in keeping
with the bill's guidelines. In hearings
before the FEA, utility attorneys have
argued that coal prices—now about
two-thirds the price of imported oil
on a Btu basis—eventually will esca-
late to the level of oil prices, and the
net result will be excessive costs to
utilities at a time when they are ex-
periencing a severe capital crunch.
FEA rebuttal: FEA, by contrast, con-
tends that there will be considerable
economic savings from the conversions
in addition to the national security
benefits to be gleaned from curbing
oil imports. In a Jan. 31 report, it ar-
gued that savings associated with oil
import reductions would he $2.19 a
barrel, assuming continuation of a $12
a barrel oil price, a $40 a ton price for
coal on the spot market, a $60 per
kilowatt cost for scrubbers installed
in new plants and an $80 per kilowatt
cost for modifications of existing
plants to accommodate scrubbers.
Some FEA officials said privately

that the reason for utility opposition
to the program is that utilities can
quickly recoup their increased costs
for foreign oil through "fuel adjust-
ment clauses" whereby increased fuel
costs are passed through to consumers

.•701. p
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Judith M. Liersch

each month as they are incurred. Re-
couping capital costs is a much more
drawn out process, they said.

Environmentalists
Whether environmentalists join

utilities in challenging the law in court
appears to hinge on how tough a
course EPA takes in discharging its
responsibilities under the law.
Most environmental groups frown

on conversions altogether—at least in
the short term —until more low sulfur
coal supplies are developed or stack

gas scrubbers are perfected. None-
theless, environmentalists generally
concede that there is no recourse

against conversions that meet primary

air quality standards (and secondary
standards in cases where the regional
limitation applies).
Basis: But there is another provision
that gives EPA considerable latitude
over the rules governing conversions

in one type of conversion situation
that environmentalists deem critical,
and it is this provision that could form
the basis for an environmentalist suit.
The provision requires EPA to en-

sure that coal conversions do not cre-
ate a "significant risk" to public
health from concentrations of pol-
lutants for which no ambient air qual-
ity standard has been established. The
provision is directed primarily at the
problem of acid "sulfates"— fine
particles formed in the atmosphere by
sulfur dioxide emissions. Sulfates are
thought to remain a relatively long
time in the atmosphere and to be cap-
able of penetrating the respiratory
tract.
The sulfates problem is under ex-

tensive study, both by EPA and out-

side scientific groups, but definitive
findings are probably years away. In
the meantime, EPA plans to issue
guidelines for the coal conversions
based on preliminary analyses of the
problem by the National Academy of
Sciences and EPA's internal studies,
both of which indicate that sulfate
concentrations should be curbed. (For
more on sulfates and other air pollu-
(ion issues, see Vol. 6, No. 30, p.
1103.)

If EPA follows through with its in-
tentions, there probably will not be an
environmentalist suit—at least one
based on the significant risk provi-
sion. Although the agency does not
now contemplate denying conversions
in areas where sulfates may be a
problem, according to private discus-
sions with EPA officials, it is leaning
toward requiring converted plants in
such areas to meet secondary stand-
ards at the time of conversion instead
of on Jan. I, 1979, when variances
from the secondary standards run out.

If EPA follows through on that in-
terpretation, we probably wouldn't
sue," said Richard E. Ayres, an at-
torney for the Natural Resources De-
fense Council Inc. (NRDC), a public
interest law firm that has been the
primary legal arm of the environ-
mental movement. "But if a substan-
tial number of plants that we feel are
sulfate problem plants get variances
despite the significant risk and re-
gional limitation provisions, we
wouldn't want them to get away with
that."
Other possibility: Ayres said another
possibility for an environmentalist
suit, albeit a much lesser one, might
arise if FEA waits until the vicinity of
the June 30 deadline to issue a large
number of conversion orders that may
not be backed up by substantial sup-
porting data.
"Suppose FEA had developed hard

data on about 10 conversion candi-
dates but issued 80 conversion orders
just before the bell," Ayres said. "That
would look like a sham, and it could
spell trouble for FEA in court. The
judge would probably say, 'Look here
fellows, that's not what Congress had
in mind in authorizing this program.'
It would look particularly bad if FEA
wound up rescinding some of the or-
ders at some point down the road after
they developed better data."

Ayres also said environmentalists
might become a party to suits filed by
utilities to enjoin coal conversion
orders. "Our motives for opposing the



• conversions would be different, but our
objective would be the same—to stop
the conversions," Ayres said. "The
net result in the court's mind would be
that everybody is against the con-
versions."

Randolph bill
Convinced that a broader frame-

work is needed to support the coal
conversion program, Randolph, Jack-
son and Magnuson have devised an
approach that moves back the time-
table for conversions, but puts the
electric utility industry on notice to
gear up for long-term use of coal.
The bill, scheduled for joint hear-

ings beginning June 5 before the three
committees chaired by its sponsors—
Public Works, Interior and Commerce
—employs a two step process for con-
verting both the utility industry and
other major industrial users of oil and
gas (such as chemical plants) to coal
and keeping them there.
Provisions: The first step is to require
that after Jan. 1, 1979, new electric
power plants and major industrial
plants that use oil or gas as a boiler
fuel must install equipment for burn-
ing coal as their primary energy
source. Existing oil and gas fired
plants—if not scheduled for retire-
ment by Jan. 1, 1985—would have to
install coal burning equipment by
Jan. I, 1980.
The second step would be to require

that by Jan. 1, 1985, "to the maximum
extent practicable," such plants are
burning coal as their primary boiler
fuel in a manner consistent with ap-

plicable environmental requirements.
There would he no variances of the
kind in the 1974 law since the hill's
sponsors assume that sufficient low

sulfur coal deposits would be devel-
oped or scrubbers would be perfected
by that time.

Plants ordered to coal under the
program would have to remain on
coal for the rest of their useful lives —
a factor that would provide certainty
for both the utilities and the coal in-
dustry. Extension of the 1985 deadline
for coal use would be granted only if
coal or coal transportation facilities
were not available, despite "good faith
efforts" on behalf of the affected plant
owner to line them up.

According to Richard D. Grundy,
executive secretary for the Senate's
National Fuels and Energy Policy
Study, who helped draft the measure,
the 1985 targets for coal utilization are
the critical ones and the dates for

Richard E. Ayres

equipment installation may be moved
back if the hearings uncover potential
bottlenecks in equipment availability.

But if the timetable stands, Grundy
said, many converted plants probably
will be burning coal well before 1985,
because the mere installation of coal
burning equipment probably would be
sufficient incentive for coal use, pro-
vided coal was still cheaper than oil.
Reaction: The coal industry sees the
Randolph bill as a big green light for
expanded coal production —an implied
commitment to remove environmental
and other constraints that they fear
could prevent the industry from meet-
ing President Ford's goal of doubling
coal production by 1985. Environmen-
talists, by contrast, oppose the bill
because of its implications for envi-
ronmental degradation. And utilities,
are still convinced that the costs of the
conversion program would outweigh
its benefits.
Coal industry: "The bill explicitly pro-
vides there will be a long-term future
for the coal industry," said Carl E.
Bagge, president of the National Coal
Association, the leading trade group
for the nation's coal companies, in an
interview. "If this goes through, much
needed trade offs in the environmen-
tal area will be made. The bill carries
an implied commitment to remove the
constraints that are shackling coal
production —such as air quality stand-
ards, the moratorium on coal leasing,
etc. Maybe it takes a bill like this as
a prerequisite to making decisions that
aren't being made today because
there's no national policy or directive
requiring us to make them."
"I think all the pieces for orderly

and rational development of the coal

industry will fall into place if this kind
of policy is adopted," Bagge said.
"Having approved such a policy, Con-
gress can't very well turn its back
and walk away from the problem."
Environmentalists— Both the

NRDC's Ayres and the Environmen-
tal Policy Center's McCormick ex-
pressed reservations about the bill
and predicted that environmental
groups would seek to kill or at least
reshape it.
"The new bill sounds like the exist-

ing conversion act without any envi-
ronmental limitations," said Ayres.
The NRDC lawyer was particularly
concerned about the bill's requirement
that converted plants conform with
environmental laws to the "maximum
extent practicable." He said this im-
posed a "whole different standard of
requirement" from those of the air
and water quality acts. "Those acts
are explicit," he said. "You either
meet the compliance dates or you shut
down. There's nothing in those acts
about meeting the requirements 'to
the maximum extent practicable.'
"What worries me about this bill is

the possibility that utilities can get
around the environmental require-
ments by simply saying, 'We've made
the best try we could to meet the
standards. But scrubbers aren't per-
fected yet, so you have to bend the
requirement for us.'
"I think the technology for solving

the environmental problems associ-
ated with coal is in existence. But the
question is whether the country will
have the will to apply that technol-
ogy. On balance, this bill gives an
uncquivocable commitment to coal
production and an equivocable com-
mitment to applying solutions to en-
vironmental problems."

Ayres also said it is "silly" to re-
quire every utility in the country to
burn coal. "In many urban areas, oil
is preferable both from an environ-
mental and economic standpoint. In
some urban areas, coal burning would
not be environmentally acceptable
even if you used scrubbers. And even
if a utility could get low-sulfur coal,
its sulfur content would never be as
low as that of oil."
"What the country ought to do,"

Ayres said, "is sober up and talk
about ways to cut gasoline consump-
tion as a means of cutting oil imports.
We're not going to get there by con-
verting oil burning power plants to
coal."
McCormick is more sanguine about
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Federal Energy Administration's 80 Candidates . . .
The Federal Energy Administration lists 80 oil and gas fired electric power plants being considered for conversion

to coal. They are divided into these five categories.

Category 1
Plants that have adequate stack gas precipitators (a mechanism for cleaning out coal ash) and can burn coal with

sulfur content greater than I per cent by weight:

Capacity
Company Plant Unit numbers (in megawatts)
Alabama Electric Cooperative Inc. McWilliams 3 25
City of Ames, Iowa Ames 7 33
Iowa Power and Light Co. Des Moines 10, 11 190
Iowa Public Service Co. George Neal 1 139
Iowa Public Service Co. Maynard Station 14 50
Board of Public Utilities, Kansas City, Kan. Kaw River 3 65
Board of Public Utilities, Kansas City, Kan. Quindaro 1, 2 240
Potomac Electric Power Co. (Md.) Morgantown 1, 2 1,251
Kansas City Power and Light Co. Hawthorne 3,4, 5 769
Wisconsin Public Service Corp. Weston 2 75

Subtotal: 10 plants, 15 units, 2,837 megawatts

Category II
Plants that require precipitator upgrading and can burn coal with sulfur content greater than I per cent:

Company
New England Power Co. (Mass.)
Detroit Edison Co.
Nebraska Public Power District
Central Hudson (N.Y.) Gas and Electric
Virginia Electric and Power Co.
Virginia Electric and Power Co.

Plant Unit numbers Capacity
Brayton Point 1, 2, 3 1,162
St. Clair 5 358
Sheldon 1,2 225

Corp. Danskammer 1,2 146
Chesterfield 3,4,5,6 1,353
Yorktown 1,2 375

Subtotal: 6 plants, 14 units, 3,619 megawatts

Category UI
Plants that need new precipitators, are larger than 100 megawatts and can burn

Company
Arkansas Power and Light Co.
Delmarva Power and Light Co. (Del.)
Savannah Electric and Power Co. (Ga.)
Georgia Power Co.
Commonwealth Edison Co. (III.)
Iowa Electric Light and Power Co.
Board of Public Utilities, Kansas City, Kan.
Kansas Power and Light Co.
Kansas Power and Light Co.
Baltimore Gas and Electric Co.
Baltimore Gas and Electric Co.
Baltimore Gas and Electric Co.
Baltimore Gas and Electric Co.
Holyoke (Mass.) Water Power Co.
Montaup (Mass.) Electric Co.
Western Massachusetts Electric Co.
Springfield (Mo.) City Utilities
Public Service Co. of N.H.
Atlantic City (N.J.) Electric Co.
Niagara Mohawk Power Co. (N.Y.)
Carolina Power and Light Co. (N.C.)
Narragansett Electric Co. (R.I.)
South Carolina Public Service Authority
Virginia Electric and Power Co.

per cent sulfur coal:

Plant Unit numbers Capacity
Ritchie 1, 2 904
Edge Moor 1,2, 3,4 390
Port Wentworth 1, 2, 3 207
McManus 1, 2 140
Ridgeland 1,2, 3, 4, 5,6 690
Southerland 1, 2, 3 157
Kaw River 1, 2 96
Lawrence 3,4, 5 583.3
Tecumseh 9,10 231
Crane 1, 2 400
Gould Street 3 104
Riverside 4, 5 154
Wagner 1, 2 269
Mt. Tom 1 136
Somerset 7,8 194
West Springfield 2, 3 164
James River 3,4 104
Schiller 4, 5 100
England 1, 2 299
Albany 1, 2, 3, 4 400
Sutton 1, 2, 3 672
South Street Station 121, 122 104
Jefferies 1, 2 100
Portsmouth 1, 2, 3,4 650

Subtotal: 25 plants, 64 units, 7,378.3 megawatts



... for Conversion from Oil Fired Plants to Coal

Category IV
Plants that need new precipitators, are smaller than 100 megawatts and can burn I per cent sulfur coal:

Company Plant Unit numbers Capacity

Connecticut Light and Power Co. Montville 5 75

Corn Belt Power Cooperative Wisdom 1 38

Board of Public Utilities, Kansas City, Kan. Quindaro 2, 22 35

Central Maine Power Co. Mason 3, 4 69

Delmarva Power and Light Co. of Maryland Vienna 7 38

Interstate Power Co. (Minn.) Fox Lake 3 82

Independence Power and Light Co. (Mo.) Blue Valley 3 58

St. Joseph (Mo.) Light and Power Co. Lake Road 5, 6 85

Omaha Public Power District Jones Street 27 40

Freemont (Neb.) Department of Utilities L. D. Wright 2 25

City of Vineland (N.Y.) Down 10 25

Oklahoma Gas and Electric Co. Mustang 2 63

Potomac Edison Co. Riverton 1 40

Public Service Co. of Colorado Zuni 3 75
Subtotal: 14 plants, 16 units, 748 megawatts

Category V
Plants that must reduce emissions to the equivalent of coal with sulfur content less than 1 per cent by weight.

(These plants, according to the Environmental Protection Agency, would require stack gas scrubbers— a device for

removing sulfur oxides from utility smokestacks—if low sulfur coal were not available):

Company
Connecticut Light and Power Co.
Hartford Electric Light Co.
Connecticut Light and Power Co.

Florida Power Corp.
New England Power Co. (Mass.)
Cambridge Electric Light Co.

Plant
Devon
Middletown
Norwalk Harbor
Crystal River
Salem Harbor
Kendal Square

Unit numbers
3, 7, 8
1, 2, 3
1, 2
1, 2

1, 2, 3
3

Capacity
273
422
326
847
275
27

Public Service Electric and Gas Co. (N.J.) Bergen 1, 2 650

Public Service Electric and Gas Co. Burlington 7 227

Atlantic City Electric Co. Deep Water 1, 8 155

Public Service Electric and Gas Co. Hudson 1 455

Public Service Electric and Gas Co. Kearney 7, 8 294

Jersey Central Power and Electric Co. Sayreville 7, 8 248

Public Service Electric and Gas Co. Sewaren 4 119

Jersey Central Power and Light Co. Werner 4 60

Consolidated Edison Co. of New York Inc. Arthur Kill 20, 30 826

Consolidated Edison Co. Astoria 10, 20, 30, 40,50 1,455

Long Island Lighting Co. (N.Y.) Barrett 10 188

Long Island Lighting Co. Far Rockaway 40 114

Orange and Rockland Utilities Inc. (N.Y.) Lovett 3, 4, 5 449

Long Island Lighting Co. Port Jefferson 30, 40 375

Consolidated Edison Co. Ravenswood 30N, 30S 1,000

Philadelphia Electric Co. Cromby 2 200

Philadelphia Electric Co. Delaware 7, 8 250

Allegheny Power Service Corp. Mitchell 33 294

Allegheny Power Service Corp. Springdale 88 142

Virginia Electric and Power Co. Possom Point 2, 3, 4 422

Subtotal: 26 plants, 50 units, 10,093 megawatts
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Carl E. Bagge

the conversion program than is Ayres
but he is equally concerned about the
bill's environmental implications.
"Oil and gas are too precious for

use as a boiler fuel," he said, in sup-
port of the general principle of con-
version. But conversions should be
permitted only where they don't vio-
late environmental standards. It
doesn't make sense to convert every
plant in the country, so exceptions
ought to be written into the bill. And
the states ought to have veto power
over the conversions."

McCormick also said the bill should
be modified to ensure that plants that
would be phased out before 1990
would not have to convert. "In that
sense, the requirement that the con-
version be 'practicable' is a good
thing," he said. "It would be an un-
fair economic burden to make those
plants convert."
McCormick also said that the

massive commitment to coal that the
bill signifies should be backed up by
an expanded program to make under-
ground mining an attractive alterna-
tive to strip mining (which poses great-
er environmental problems).

Utilities— Utilities think the new
bill would leave them in exactly the
same position as the existing law does.
They say low sulfur coal still would not
be available by 1985, and thus they
still would have to install scrubbers.
"This bill, like the present program,

fails to take into account any eco-
nomic factors," said David R. Toll,
managing director of the National As-
sociation of Electric Companies, the
lobbying arm of the investor owned
utility industry. "It doesn't say any-
thing about costs. The bill says

Richard D. Grundy

throughout that we simply have to
comply with all environmental re-
quirements, and that means scrubbers.
"The attitude of EPA and some of

the states toward adoption of state im-
plementation plans (plant-emission
limits) that are much tougher than
needed to meet primary standards are
what's holding up coal conversion
right now. If you relax those plans,
coal conversions could go ahead very
promptly. But as long as you've got
overly tight environmental limita-
tions, you've got to put on scrubbers
if you can't get the low sulfur coal. We
think that's largely a waste of money
when you can get clean air by other
measures" (such as intermittent con-
trols).
-We're sympathetic to the goal of

burning more coal," Toll said, "but
we can't support the Randolph bill as
written. The bill has to have two major
amendments—some consideration of
economics and some way to get en-
vironmental overkill out of the state
implementation plans."

Outlook
Broad concessions will be necessary

if proponents of coal conversion expect
any more of a future for their program
than the six month extension voted by
the Senate (and expected to be ap-
proved by the House).

But those concessions must be deli-
cately balanced to meet both the de-
mands of utilities and environmental
groups—either of whom can torpedo
the program. Environmentalists can
probably exert enough lobbying
muscle to disrupt the program in Con-
gress. And utilities, though they have
less lobbying clout, could similarly

John L. McCormick

stymie the program by throwing it into
the courts.
On the surface, there seems little

ground for compromise because any
softening of the requirement for scrub-
bers would entail more environmen-
talist opposition, and any tougher en-
vironmental standards would send
utilities scurrying to court.
However, Randolph is considering

a move that could pave the way for
some horsetrading.
To get around the utilities' argu-

ment that conversion of existing plants
is not feasible economically, Randolph
is considering reshaping his bill to
make it apply mostly to plants now
in the planning process and new ones
that have long useful lives. (Ran-
dolph's bill, rather than the Adminis-
tration amendments, is likely to be the
framework for discussion because
Randolph's Public Works Committee
has jurisdiction over both measures.)

Although it is too early to predict
the outcome, environmentalists might
go along with Randolph's compromise
provided assurances are made that the
new coal burning plants are kept out
of heavily polluted areas.

Utilities, on the other hand, are
likely to fight any legislation requir-
ing them to install scrubbers—even if
only on new plants. Their economic
feasibility argument would be weak-
ened, however, and perhaps their op-
position to the bill diminished, as a
result of the compromise approach.

While a court might buy their argu-
ments that conversion of an old plant
is uneconomic, the picture could be
far different for plants with a life cycle
of 20 to 30 years in which to recoup
the investment in scrubbers. 0



Trade Report/Emigration stalls Romania pact;
settlement could serve as model by Richard S. Frank

The Ford Administration has agreed
to give Congress further evidence that
the approval of a U.S.-Romanian
trade agreement is likely to lead to
immediate improvements in the emi-
gration practices of that Eastern
European Communist country.
The precise form of the additional

evidence has not been determined, but
it must be substantial enough to
persuade Congress to approve the
trade agreement but not so detailed as
to lead the Romanians to repudiate
the agreement as the Soviet Union did
under similar circumstances five
months ago.
How the Administration and Con-

gress resolve this issue is being viewed
as a key to prospects for expanded
trade between the United States and
the Communist countries of Eastern
Europe, including the Soviet Union.
The Russians canceled a trade

agreement with the United States in
January because of provisions in the
Trade Act of 1974 (88 Stat 1978) that
tie tariff and credit terms to the emi-
gration practices of Communist
nations.

Arthur A. Hartman

Soviet agreement
The U.S.-Soviet trade agreement,

signed Oct. 18, 1972, provides for
each signatory to extend equal tariff
treatment (most-favored-nation status)
to the other and to make export
credits available on the same basis as

A scarcely noted trade agreement between the United
States and Romania could be the key that unlocks the
door barring increased trade between the U.S. and the
Communist countries, including the Soviet Union. A
previous, much heralded pact between the U.S. and
Russia fell apart over the issue of emigration by Jews
from Russia. The same provision in U.S. law that affected
the treaty with Russia applies to the Romanian agree-
ment. The way it's handled now could establish a prece-
dent for other nations, including the Soviet Union.

Most of the Eastern European
countries, including several known to
be quite anxious for increased trade
with the United States, have followed
the Russian lead and declined to ne-
gotiate trade agreements with this
country; Romania, often a maverick
on foreign policy issues, has been the
single exception.
There has been little congressional

opposition to the terms of the U.S.-
Romanian trade pact or to the grant
of nondiscriminatory tariff status for
Romanian imports.

Nevertheless, there is little likeli-
hood of congressional approval of the
agreement and the equal tariff status
until Congress is convinced that
Romania is letting down the bars to
its citizens who wish to emigrate, and
particularly to Romanian Jews who
want to move to Israel.

for other countries.
Simultaneously, President Nixon

issued an executive order making the
Russians eligible for credits from the
Export-Import Bank of the United
States (Eximbank) and pledged to ask
Congress to authorize equal tariff
status for Russian goods.
Restriction: The Trade Act, signed
into law by President Ford on Jan. 4,
1975, includes that authority, but also
includes a restriction that the Russians
said violates the terms of the trade
agreement and compelled their can-
cellation of that pact.
The restriction, sponsored by Sen.

Henry M. Jackson, D-Wash., and
Rep. Charles A. Vanik, D-Ohio,
denies most-favored-nation status and
Eximbank credits to any Communist
country that limits its citizens' right of
emigration.

John K. Tabor

Strongly supported by American
Jewish groups, the Jackson-Vanik
amendment to the trade bill was
aimed directly at the Soviet Union
and its restrictions on Jewish emigra-
tion to Israel. The Administration's
refusal to accept the amendment, and
congressional unwillingness to ap-
prove the trade bill without it, tied the
legislation up for more than a year.
(For details. see Vol. 6, No. 52, p.
1939 and p. 1948).
Waiver: The impasse finally was
broken with the announcement on
Oct. IS, 1974 by Jackson that the
United States had received assurances
from the Soviet Union that relatively
unrestricted emigration would be per-
mitted and that the State Department
was prepared to assume that the rate
of emigration would begin to climb al-
most immediately.
Jackson and his congressional col-

leagues said that based on this under-
standing, they were ready to sponsor
an amendment to the trade bill that
would permit the President to waive
the ban on credits and nondiscrimina-
tory tariffs for Communist countries if
he has been given "assurances" that
the emigration practices of those
country would "lead substantially" to
free emigration.
The President could issue the waiver

at any time during the first 18 months
after the Trade Act became law; after
that, he would need congressional ap-
proval to issue a waiver.

After acting to waive the emigra-
tion provisions, the President then
could submit trade agreements and
most-favored-nation proclamations to
Congress for formal approval by both
chambers within 60 days (but in the
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Tariff Rate Comparison
If Congress approves the pending concurrent resolution (HConRes

252) implementing a trade agreement between the United States and
Romania, the latter country will be eligible for substantial reductions in
the tariffs placed on its imports into the United States.
The agreement calls for extension of most-favored-nation (MFN)

status for Romania, which means its products will be subject to the same
duties that apply to almost every other country that trades with the
United States. Without MFN status, Romanian goods are subject to the
generally higher rates that apply to most Communist countries.

Here are the rates on some products that Romania exports to the
United States, based on 1972 tariff schedules:

Product MFN rate non-MFN rate
Wooden chairs 8.5 per cent 40 per cent
Cheese, sheeps milk 9 per cent 35 per cent
Feathers and down 15 per cent 20 per cent
Flat glass (40-60 in.) $0.009 lb. $0.019 lb.
Flat glass (60-100 in.) $0.011 lb. $0.029 lb.
Pork hams $0.03 lb. $0.03 lb.
Agricultural tractors free free

case of the already negotiated Rus-
sian agreement, it could go into effect
automatically unless either chamber
vetoed it within 90 days after the
President notified Congress).
Ford had been prepared to waive

the emigration requirements for the
Soviet Union and to initiate the 90
day countdown on the trade pact and
equal tariff status proclamation when
the Russians denounced the Trade Act
restrictions and said they were revok-
ing the 1972 trade agreement.

Romanian agreement
The U.S.-Romanian trade agree-

ment was signed April 2, 1975. On
April 24, Ford sent Congress the text
of the agreement and of his proclama-
tion moving Romania into the cate-
gory of most favored nation, making
it eligible for the same import duties as
almost all other U.S. trading partners
—rates at least equal to and generally
lower than those that apply to most
other Communist countries.

Pursuant to the terms of the Trade
Act, Congress must vote on the agree-
ment and on the proclamation within
60 working days. There are special
provisions that guarantee that the con-
current resolution (HConRes 252) on
the subject comes up for a vote within
that time, which will run out in the
first few days of August, based on the
current congressional work schedule,
or some time in September, if it is
caught up in the summer recess.

Ford April 24 also signed an execu-
tive order waiving the emigration pro-
visions of the Trade Act for Romania,

and sent Congress the required report
explaining why he had so acted.
Terms: The U.S.-Romanian trade
agreement, in addition to including
provisions for reciprocal most-favored-
nation status, includes what the Ad-
ministration describes as safeguard
arrangements to protect U.S. workers
and firms from a flood of Romanian
imports.
The trade pact also provides for

facilities in Romania for U.S. busi-
nessmen, protection for industrial
property rights and copyrights and
encourages arbitration of commercial
disputes by third countries.
Waiver: In his report to Congress on
his waiver of the emigration provisions
of the Trade Act, Ford referred to a
declaration signed in Washington.
Dec. 5, 1973 by Nixon and Romanian
President Nicolae Ceausescu and
quoted one passage in which the two
Presidents promised to "contribute
to the solution of humanitarian prob-
lems on the basis of mutual confi-
dence and good will."

Although neither that passage nor
the entire section from which it was
extracted makes any reference to
emigration policy, Ford said in his
waiver report:
"I have been assured that if and

when such problems arise, they will be
solved on a reciprocal basis, in the
spirit of that declaration. Accordingly,
I am convinced that the emigration
practices of Romania will lead sub-
stantially to the achievement of the
objectives" of the emigration provi-
sions of the Trade Act.

Hearings

Although officially the only thing
before Congress is the trade agree-
ment, including the extension of equal
tariff treatment, most of the Members'
interest has centered on the emigration
issue, even though the waiver legally
is not subject to legislative review.
Economic issues: The Administration
received strong support from business
groups and faced strong opposition
from organized labor on its economic
justification for improving trade rela-
tions with Romania.

In testimony before the House Ways
and Means Subcommittee on Trade
May 7, Commerce Undersecretary
John K. Tabor predicted that two way
trade between the United States and
Romania should rise steadily to about
$1 billion a year by 1980 if the trade
agreement was implemented.

In 1974, trade between the two
countries stood at $407.6 million, with
a U.S. trade advantage of more than
2-1.

Business spokesmen generally en-
dorsed the trade agreement and the
resumption of Eximbank credits to
Romania that would accompany ap-
proval of the agreement (technically,
Romania became eligible for credits
when Ford issued the waiver April 24,
but an Eximbank spokesman said no
credits will be extended until Congress
acts on the trade pact).

Labor, however, condemned the
trade agreement as "a mockery of fair
international trade," in the words of
AFL-C10 legislative representative
Ray Denison.

In testimony May 8 to the Ways
and Means subcommittee, Denison
said the agreement would make trade
"a one way street into the U.S. at the
expense of U.S. jobs, production and
revenue, for the benefit of multination-
al firms (and) a Communist country
with state controlled labor."
Emigration: Aides to the subcommittee
said members had no insurmountable
problems with the specifics of the
trade agreement. They are, however,
concerned about the emigration issue.
Subcommittee members closely

questioned Arthur A. Hartman, assist-
ant secretary of State for European
affairs, on the "assurances" received
from Romania on emigration prac-
tices in the future.
Hartman declined to reveal any

specifics, warning that the U.S. dis-
cussions with Romania were sensitive
and reminding the subcommittee



members that the Soviet trade agree-
ment had foundered over Russian
insistence that it would not tolerate
interference in its internal affairs.
The Romanian agreement "could

fall apart" if details were made public
and subjected to public debate, he
said.

Under the terms of the Trade Act,
if Congress approves the trade agree-
ment with Romania along with the
grant of most-favored-nation status,
it would have another chance one year
later to review the status of Romanian
emigration practices.

If it did not like what it found then,
Hartman told the Ways and Means
subcommittee, Congress could refuse
to permit the President to extend the
waiver.
The act provides that the emigration

waiver must be renewed annually
after the initial 18-month period ends
(in July 1976), and that trade agree-
ments must be renewed every three
years.
Hartman, noting that the subcom-

mittee had until roughly the middle of
July to send the concurrent resolution
to the House floor, suggested that it
wait until near its deadline, in the
meantime watching for new develop-
ments in Romanian emigration prac-
tices.
That approach was supported by

two representatives of the American
Jewish community — Rabbi Israel
Miller, speaking for the Conference
of Presidents of Major American Jew-
ish Organizations, an umbrella group,
and David M. Blumberg, president of
B'nai B'rith International.
The two men said the rate of Jewish

emigration from Romania to Israel
had declined from some 3,500 a year
to well under 1,000 in April 1975.
They said the subcommittee should
await the figures for May and for at
least part of June before acting on the
trade agreement legislation.
The Senate Finance Committee,

which has scheduled its hearings on
the resolution for June 5 and 6, also
expects to examine the May and June
emigration figures before deciding
what to do about the trade agreement,
a committee aide said.
"If Romania is acting in good

faith," said a spokesman for a Jewish
group who declined to be identified,
"there should be a significant upturn
in emigration in the next few months."
"There is no question there are

Jews in Romania who want to get out
if they can," he said. "As many as

Frederick B. Dent

30,000 to 40,000 are ready to leave."
Evidence: Ways and Means subcom-
mittee members are not satisfied, an
aide said, with the presidential report
on the emigration waiver. They say it
is too vague, and that it cites a docu-
ment (the 1973 joint declaration) that
has nothing to do with the emigration
issue.

Hartman has been told that some-
thing more than the single paragraph
of presidential explanation is required.

Secretary of State Henry A. Kis-
singer "is skittish about another ex-
change of letters," an Administration
official said with reference to the ex-
change of letters between Kissinger
and .Jackson that nailed down the
compromise on the Jackson amend-
ment but ultimately led to the Russian
repudiation of the bilateral trade
agreement.

But the Administration is aware
that some additional written statement
is required, and it is now attempting
to reach agreement with subcommittee
members over language that would
meet congressional wishes without
antagonizing the Romanians.
"Nobody wants to get into the Rus-

sian situation again," said a Ways and
Means Committee aide with reference
to the public discussion and debate
over Soviet emigration practices that
contributed to the Russian repudiation
of the 1972 trade agreement.

Similarly, one of the Jewish spokes-
men said his organization plans no
public outcry about the state of Jew-
ish emigration from Romania.
"We want to avoid any excuse that

Romania will back out of its trade
agreement as the Soviet Union did in
January," he said.

Ray Denison

"There is no disposition on the
part of American Jews to hit Romania
over the head," he said. "We only
want the Jews who want to get out
(of Romania) to get out."

Outlook
The Ways and Means Committee is

considering the possibility of reopen-
ing its hearings just before its deadline
for action to question Administration
witnesses on the latest develop-
ments in Romanian emigration prac-
tices.

If the numbers are up significantly,
the trade agreement resolution is likely
to be enacted without too much dif-
ficulty. If there is little or no improve-
ment, the legislation will be in serious
trouble.
The outcome could determine

whether other Eastern European
countries seek similar trade arrange-
ments with the United States and
whether the Soviet Union seeks to
implement its dormant U.S. trade
agreement.
"If there is success next door, I

think people tend to review the situa-
tion," testified Frederick B. Dent, the
Special Representative for Trade
Negotiations, at the Ways and Means
hearings.

But representatives of Jewish orga-
nizations said they are determined not
to let the desire for increased trade
with the Communist bloc override the
concern about emigration from those
countries.
"If Romania gets it (the trade

agreement) on the cheap," said a
spokesman for one of those orga-
nizations, "Russia will expect the
same."

825

5/31/75
NATIONAL
JOURNAI
REPORTS
©1975



826

5/31/75
NATIONAL
JOURNAL
REPORTS

©1975

Regulatory Focus by Louis M. Kohlmeier

Shipping Subsidies Defy Trend
The Ford Administration seems to have overlooked
something. "To reverse this trend of costly . . . growing
regulation," President Ford has said, he is sending to
Congress proposals to reform railroad, trucking and
airline regulation. But nobody in the Ford Administra-
tion has said anything about reforming regulation of
the American merchant marine.

If one defines regulation broadly, as Ford does, then
merchant marine regulation has grown much more
rapidly and has become much costlier, in terms of direct
federal expenditures, than railroad, trucking or airline
regulation.
Background: Congress first provided merchant marine
subsidies, in the form of ocean mail contracts, in 1847.
The subsidies grew under legislation enacted in 1891
and 1916. The 1916 Shipping Act also granted anti-
trust immunity to rates fixed by international steam-
ship rate conferences.

But in 1934, a special Senate committee, headed by
then Sen. Hugo L. Black of Alabama, concluded that
"Our system of marine subsidy has not produced and
will not, if continued in its present form, ever produce
an adequate and efficient merchant marine." So Con-
gress enacted the 1936 Merchant Marine Act, providing
larger construction and operating subsidies.

Operating subsidies alone grew from $454,000 in

1891 to $24 million in 1936 to $106 million in 1956.
But in 1960 the National Academy of Sciences asserted
that "the subsidy system as it now stands is actually
hindering U.S. maritime progress."
The latest chapter in this sea saga began during the

1968 presidential campaign when Richard M. Nixon

promised that, if elected, he would revitalize the mer-
chant marine. Nixon proposed and Congress passed the
1970 Merchant Marine Act, providing a 10 year subsi-
dy program of nearly $5 billion. But, alas, the merchant
marine today is listing worse than ever.

Nixon certainly tried. He generated the biggest
shipbuilding boom in peacetime history. Old shipyards
were expanded and new yards opened, including the
Seatrain Lines Inc. shipyard at Brooklyn, N.Y., that
hired and trained 3,0(X) inner city blacks. When the
1972 campaign came, a National Maritime Committee
to Re-Elect the President was headed by Paul Hall,
president of the Seafarers International Union of North
America.
Wrong ships: As it turns out, however, Nixon built the
wrong kind of ships. The Nixon Administration spent
the hulk of construction subsidies on oil tankers and
supertankers. It happens that no U.S. port is deep
enough for loaded supertankers, but Congress remedied
that deficiency with the Deepwater Port Act of 1974,
authorizing offshore superports to he built.

In 1973, after more than $1 billion of tanker and
supertanker construction subsidy contracts had been
awarded, the energy crisis gathered. Then the Arabs
quadrupled oil prices. World oil trade slumped. Now
the bottom has fallen out of the world market for
tankers.

More than 170 tankers and supertankers are laid up
around the world, representing 20 million deadweight
tons, and idle capacity may grow to 100 million tons.
There are 31 idle U.S. tankers and supertankers, and
they will grow to 40 soon.

The shipbuilding boom has become a bust. Construc-
tion of at least 10 American vessels, aggregating more
than a million tons, has been cancelled or suspended.
Tanker construction cancellations are expected to reach
100 million tons worldwide.
The bust does not appear to be temporary. The

Arabs are talking about further increases in oil prices.
Ford is insisting on further decreases in U.S. oil im-
ports now and, within 10 years or so, making the U.S.
independent of the need for imported oil.

In light of the history of' the 1970 Merchant
Marine Act, it might seem that the time has come "to
reverse this trend of costly . . . growing regulation."
Ford for a time seemed to feel that way. In January he
vetoed a bill, strongly backed by maritime lobbyists,
requiring a larger share of shrinking oil imports to be
carried in U.S. tankers.

Ford now seems to feel, however, that the time has

not come to reverse trends. The Ford Administration is
increasing substantially the potential cost of' the 1970
act by bailing out busted shipyards. The Commerce
Department has guaranteed, for instance, a $40 million
loan to Seatrain Shipbuilding, so that Seatrain can
complete construction of two more supertankers.
Buckley role: If, given Ford's regulatory reform plans,
his bailout decision seems inconsistent, the role of Sen.
James L. Buckley, Con-R-N.Y., seems stranger. Buck-
ley is one of the Senate's most conservative members
and strongest proponents of regulatory reform and of
"our free enterprise philosophy." Yet, Buckley urged
Ford to bail out Seatrain and flew to New York to
announce the bailout.

Buckley, like Ford, is preparing for next year's elec-
tion, but Buckley's aides deny that the Seatrain bailout
is political. They say the government may as well bail
out Seatrain because unemployment and welfare bene-
fits for the laid off blacks would cost millions in state
and local funds.

Buckley's new concern for blacks could be costly,
however, if two more supertankers, already representing
a subsidy investment of $56 million, never sail. If the
supertankers should sail, they might never serve U.S.
commercial or defense needs because there now is un-
certainty whether U.S. superports will be

If Ford and Buckley feel the time has not come to

reverse trends, a substantial majority in Congress

agrees. The Senate recently passed by voice vote, with

no debate, the Maritime Appropriation Authorization

Act of 1975 (S 1542), increasing annual subsidies to

nearly $600 million. When the House passed a com-

panion hill (HR 3902), not a single member spoke in

opposition.
Congress wisely decided to spend the new subsidies

mostly on cargo ships instead of tankers, and the

House Merchant Marine and Fisheries Committee has

decided to conduct exhaustive oversight hearings on

the 1970 Merchant Marine Act. But, as the committee
chairman, Rep. Leonor K. Sullivan, 1)-Mo., said,

"The funding in the present authorization bill, of
course, does not relate to the problems . . . of the world
tanker market."
The moral of the tale for reformers of "costly . .

growing regulation" is that regulatory reformers come
and go but merchant marine subsidies go on forever. 0



Presidential Focus by Dom Bonafede

Ford Steps Up Appointments Pace
President Ford within the last few months has in-
creased the pace of his appointments markedly.

Shortly after Ford assumed office last August, the va-
cancy rate among presidentially appointed positions
was estimated at 15 per cent. Currently, it is less than
5 per cent.
From early March through the first three weeks of

May, Ford has made more than 250 appointments, or
an average slightly in excess of three a day. The nom-
inations span the spectrum of government service,
from Cabinet-level officers requiring Senate confirma-
tion to members of part-time presidential commissions.
•Among the "name" appointees selected for prestige

posts were Rogers C. B. Morton, former Interior Sec-
retary and close friend of Ford, to be Commerce Sec-
retary; Harvard professor Daniel P. Moynihan, for-
mer White House aide and envoy to India, as U.S. am-
bassador to the United Nations; and former Wyoming
Gov. Stanley K. Hathaway, R, to be Interior Secretary.
Second level spots: The bulk of the appointments, how-
ever, involved middle-level executive positions in the
federal departments and agencies.
Among the Cabinet departments, Health, Educa-

tion and Welfare (HEW) and Justice experienced a
particularly rapid turnover in high ranking officials.
New appointees at HEW include Theodore Cooper as
assistant secretary and Donald S. Frederickson as
director of the National Institutes of Health.

Recently named Justice officials include Harold R.
Tyler as deputy attorney general, Michael M. Uhlmann
as assistant attorney general (legislative affairs), Rich-
ard L. Thornburgh as assistant attorney general (Crim-
inal Division) and Rex E. Lee as assistant attorney gen-
eral (Civil Division).
'Talent hunt: M. Alan Woods, deputy White House per-
sonnel director, said that Watergate no longer is a de-
terrent to recruiting talent. "It's always difficult to find
qualified people,' he said. "They just don't drop out
of the sky, although in some instances they have. It's
encouraging as to the number of people who have writ-
ten in to tell us that they want to help the Adminis-
tration."
Ford's interest: The step-up in presidential appoint-
ments obviously works to Ford's advantage. It makes
the Administration more responsive to him; it gives the
Administration an image of his own making, one which
conforms to his style and philosophy; and it strength-
ens his political base.
As a veteran politician, Ford is aware of the bless-

ings that accrue from politics and patronage. It is hard-
ly coincidental that he named more than a dozen de-
feated Republican Members of Congress to govern-
ment posts and appointed a black (Transportation Sec-
retary William T. Coleman Jr.) and a woman (Housing
and Urban Development Secretary Carla A. Hills) to
his Cabinet. Even though these nominees may have
been experienced and highly qualified, and deserving
on merit alone, their appointments were viewed as
something special by various political and special inter-
est groups.

Public relations dividends also are realized from the

large number of appointments to presidential commis-

sions, whose membership often carries a status symbol.

Prominent among these, for example, is the 35 mem-

ber National Commission on the Observance of Inter-
national Women's Year. Among its members are Clare
Boothe Luce, television personality Barbara Walters,
actor Alan Alda, and actress Katharine Hepburn.
The agencies: Wholesale personnel changes were made
in top positions at several agencies, notably ACTION
and the Office of the Special Representative for Trade
Negotiations.
At ACTION, which reportedly has been split by in-

ternal dissension, former Rep. John R. Dellenback,
R-Ore., was appointed associate director in charge of
the revised Peace Corps March 29. The same day, Ron-
ald E. Gerevas, the agency's director of recruitment
and communications, was named associate director in
charge of the domestic and anti-poverty operations,
and Willard H. Meinecke, formerly with the U.S.
Agency for International Development, was chosen as-
sistant director for administration and finance.
On April 15, William N. Walker, director of the

presidential personnel office, and Clayton K. Yeutter,
assistant secretary of Agriculture and former Nixon
campaign official, were chosen deputy special trade
representatives. Once confirmed, they will serve under
Frederick B. Dent, former Commerce Secretary, who
earlier this year became the President's Special Repre-
sentative for Trade Negotiations.
New opportunities: The creation of new agencies gave
President Ford an opportunity to make additional
appointments. A chairman and three commissioners
were nominated March 18 to the Commodity Futures
Trading Commission, created in October 1974 to regu-
late trading in commodity futures. An administrator
and deputy administrator were announced April I I for
the National Fire Prevention and Control Administra-
tion, also established in October 1974.
The most numerous group of appointees were named

to the Federal Energy Administration (FEA) and the
Energy Research and Development Administration
(ERDA). Four high officials recently were named to
ERDA and two officials, including deputy adminis-
trator John A. Hill, were appointed to the FEA.
Reason for turnover: An official at the White House
personnel office contended that the middle-level execu-
tive turnover was "the result of changes at the Lop."
He said, "At the end of the Nixon Administration, we
were almost fully staffed. Most of the Cabinet officers
had been on board at least a couple of years and had
their own staff people. When Nixon left, they stayed
on because they didn't want to leave under a cloud
when things were tense. Now, they feel it is a good
time to leave."
Of the recent wave of Ford appointees, two encoun-

tered confirmation troubles in the Senate— Hathaway.
accused of siding with industrial interests on environ-
mental issues while Governor of Wyoming from 1967-
75, and Walker, whose qualifications in the area of
international trade were questioned.
"The Senate is tougher than it used to be," said the

personnel aide. "It's a hangover from Watergate and
the previous Administration. Even guys you don't read
about are having problems and are exposed to much
closer scrutiny than they used to be."

Privately, White House aides express confidence that
both Hathaway and Walker will he confirmed. 0
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NW Checklist

Executive Actions
Ford orders second oil import fee;
April balance of trade shows surplus
President Ford announced in a tele-
vised address May 27 that a second $1
a barrel fee on imported oil would be
levied June I. Ford also said he would
submit to Congress, shortly after it
resumes work June 2, his plan for
decontrol of domestic oil prices.
The President said he was ordering

these actions because Congress had
failed to respond to his requests for
energy legislation. "We are today
worse off than we were in January,"
he said.
The first $I fee on imported crude

oil was put into effect Feb. 1 as part
of the Administration's program to
discourage greater reliance on foreign
energy. Imposition of a second and
third $1 fee was deferred while Con-
gress considered alternate proposals.
(See Vol. 7, No. 19, p. 704.)

The economy
Trade balance: The third consecutive
monthly trade surplus was recorded
by the United States in April, the
Commerce Department announced
May 27. For the year to date, the
merchandise trade account is $2.6 bil-
lion in the black.
The April surplus of $556.8 million

was, however, considerably lower than
those recorded for February and
March, with imports of expensive for-
eign oil rising by $965 million to a
total of $2.34 billion.
The shrinking of the surplus from

the March record monthly surplus of
$1.38 billion was the result of a $146.3
million decline in U.S. exports and a
$677.2 million increase in imports.
Consumer prices: A turnaround in
food prices sent the consumer price
index up a seasonally adjusted 0.6
per cent in April, its largest rise since
January.
The Bureau of Labor Statistics

(BLS) said, however, that the April
increase also was the result of an even
sharper increase in the prices of non-
food commodities.

During the past three months, the
index has risen at a seasonally ad-
justed annual rate of 5.8 per cent.
During the past 12 months, it has
risen 10.2 per cent.
The 0.4 per cent increase in food

prices came after two consecutive
monthly declines. The BLS said the

rise was due mainly to higher beef and
egg prices. The bureau noted, however,
that the food price increase was sig-
nificantly less than those in late 1974.

Non-food items rose 0.8 per cent,
after a 0.5 per cent increase in March.
That part of the index has been rising
each month within a 0.5-0.8 per cent
range. The April increase was due to
higher prices for gasoline, coal and
various items related to home buying
and upkeep.
Real earnings: Real earnings continued
to fall in April, but the drop this time
was less than it has been in past
months. The Bureau of Labor Statis-
tics said May 21 that real spendable
earnings fell 0.1 per cent in April. In
the past 12 months they have fallen
4.1 per cent, with 3.4 per cent of that
the result of shrinking paychecks and
0.8 per cent caused by higher taxes.

Consumer affairs
Advertising: The Federal Trade Com-
mission (FTC) issued guidelines and
proposed guidelines May 20 designed
to make advertising endorsements
more accurate.
One guide issued by the commission

requires experts to have the expertise
they are represented as possessing.
Also, their expertise actually must be
used in evaluating product features or
characteristics. Another guide says
that organizational endorsements must
be decided "by a process that fairly
reflects the collective judgment of the
organization."

Three proposed guidelines would
require that every endorsement reflect
the honest views of the endorser; that
the advertiser be prohibited from dis-
torting the endorser's opinion or ex-
perience with the product; and that
the endorser be a bona fide user of the
product.
A guideline, which is less authori-

tative than a trade regulation rule,
serves as a warning to businesses that
those who violate its provisions might
be sued by the FTC. The commission
is receiving written comments on the
three proposed guidelines for 60 days.

Justice
Criminal privacy regulations: The Jus-
tice Department May 19 announced
new regulations governing the use of

criminal records maintained by the
federal government or subsidized by
federal funds. Because the Federal
Bureau of Investigation keeps records
from nearly all state and local police
departments, the regulations will have
a broad scope. The regulations were
mandated by Congress in 1973, and
the Justice Department and Law En-
forcement Assistance Administration
took more than a year to approve the
final rules, which become effective
June 19.
A principal purpose of the regula-

tions is to prevent dissemination of an
arrest record to a non-criminal justice
agency if the record does not include
the disposition of the case within 12
months after the arrest. Also, com-
puterized criminal records must be
under the control of a criminal justice
agency. (For a report, see Vol. 6, No.
41,p. 1521.)
Newsmen subpoenas: The Justice De-
partment May 23 reported that the
Attorney General has approved issu-
ance of subpoenas to 54 newsmen
during the past 26 months. An addi-
tional 22 subpoenas were issued by
department employees, usually by a
U.S. Attorney, without approval of
the Attorney General. Former Attor-
ney General (1969-72) John N. Mit-
chell issued guidelines in 1970 de-
signed to reduce the number of sub-
poenas to newsmen and to assure the
Attorney General's approval of each
action.
The information was made avail-

able by Antonin Scalia, assistant at-
torney general in charge of the Office
of Legal Counsel, in a letter to Rep.
Robert W. Kastenmeier, D-Wis.,
chairman of the House Judiciary Sub-
committee on Courts, Civil Liberties
and Administration of Justice. The
panel is considering legislation (HR
215) proposing that reporters be
granted at least a partial privilege
from testifying in court.

Scalia's letter said that 42 of the 54
subpoenas were issued after the re-
porter had agreed to testify. In three
instances, the Attorney General re-
jected a staff request that a subpoena
be issued.

Transportation
Amtrak: President Ford May 26
signed into law a bill (HR 4975) au-
thorizing $1.12 billion for the National
Railroad Passenger Corp. (Amtrak)
to cover operating deficits and new
equipment purchases through Oct. 1,
1977. 0



Congressional  Actions
Conferees agree on mortgage aid bill;
Senate panel recommends Hathaway
House and Senate conferees May 21
reached agreement on a limited ver-
sion of a bill (HR 4485) designed to
stimulate the housing industry and
help prevent unemployed home owners
from losing their homes through mort-
gage foreclosures.
The conference committee first

reached agreement on May 13, but
after House conferees said the bill
faced rejection by the House, the new
version was drafted. It retains only the
"emergency" portions of the bill,
dropping a section under which the
federal government would subsidize
mortgage rates for middle income
home buyers, with the government
providing loans at an 8 per cent rate
and the home owner picking up the
difference between that and the pre-
vailing rate. The first conference re-
port stated that it was the intent of
Congress that the program would be
triggered whenever housing starts fell
below a seasonally adjusted annual
rate of 1.6 million a month for three
consecutive months.

Instead, the final conference report
limited itself to assistance for un-
employed home owners and temporary
incentives to spur the housing market.
Those include a 7 per cent loan for the
life of the mortgage, a 6 per cent loan
phased out over six years or a $1,000
grant to help make a down payment
on a newly purchased home.
The bill also provides loans of up to

$250 a month for up to two years for
an estimated 100,000 home owners
faced with the loss of income due to
the recession. The House version had
provided $200 a month, the Senate
version $300.
Rep. Henry S. Reuss, D-Wis., chair-

man of the House Banking, Currency
and Housing Committee, said a presi-
dential veto of the legislation was un-
avoidable. "They're going to veto any-
thing we send them," he said, "so
there's no use trying to placate them."

Environment, resources
Hathaway: The Senate Interior and
Insular Affairs Committee on May 21,
by a vote of 10-4, ordered favorably
reported the nomination of Stanley K.
Hathaway to be Secretary of the Inter-
ior. The vote followed an open session
during which the committee ques-

tioned Hathaway on his connections
with the Citizens National Bank and
Trust Co. of Torrington, Wyo., for
which Hathaway served as a director
and shareholder during his two terms
as Governor of the state.

White House
Electoral College: The Senate Judi-
ciary Subcommittee on Constitutional
Amendments May 21 unanimously ap-
proved a proposed constitutional
amendment to abolish the electoral
college and provide for direct election
of the President.

Under the bill (SJRes I), sponsored
by subcommittee chairman Birch
Bayh, D-Ind., and 49 co-sponsors, the
candidate with a plurality of popular
votes would he elected President. If no
candidate received 40 per cent of the
votes, the selection would be made
from the top two candidates by the
535 Members of the new Congress.
A similar bill was approved by the

subcommittee in 1973 but not acted
upon by the full committee. The House
passed an electoral college reform bill
in 1969, but the measure was killed
by a Senate filibuster in 1970.

Budget
Supplemental appropriations: A $15.7
billion supplemental appropriations
bill (HR 5899) was delayed for at least
the Memorial Day recess as the House
and Senate could not reach agreement
May 22 on the conference report.
The House approved the conference

report, 317-34, but insisted on striking
a Senate amendment to appropriate
$700 million for improvements to rail-
road facilities, which the House has
not authorized yet and on which hear-
ings will not be held until late June.
The Senate, however, which already

has passed a bill (S 1730) authorizing
the improvements, rejected, 16-46, a
motion to recede from the amendment
appropriating the railroad funds. The
measure was sent back to the House,
but not before many Members had
left for recess, and a quorum could not
he raised.
The bill would appropriate $5 bil-

lion for unemployment compensation,
$885 million for the food stamp pro-
gram, $256 million for veterans' com-
pensation and pensions, $473 for hu-

man development programs, $492
million for the. Community Services
Administration, $1.75 billion for an
additional $50 for every social security
recipient and $2 billion for federal
pay increases.

Employment and labor
Unemployment benefits: The House
May 21 passed, 381-8, a $6 billion bill
(HR 6900) to extend and expand un-
employment benefits through June 30,
1976. The Senate is expected to ap-
prove a similar measure in June.
Under the House bill, the current

maximum of 65 weeks of benefits
would continue to be available to
workers covered under regular un-
employment insurance programs for
another year. The maximum is sched-
uled to revert to 26 weeks in another
month.
The bill also would expand coverage

for workers who have not been eligi-
ble for benefits until this year from 26
to 29 weeks until the end of June 1976.
The Ford Administration, which

generally supports the legislation, had
proposed to cut back on benefits in
areas where unemployment is de-
clining, but the House did not adopt
the suggestion.
Securities reform: Congress passed
and sent to the President a bill (S 249)
that gives the Securities and Exchange
Commission enhanced authority to
restructure the nation's securities mar-
kets. The House vote on the confer-
ence report on the bill came May 22.

Prompted by the paperwork crisis
in brokerage houses in the late 1960s,
the bill has been in the works for sev-
eral years. Among its features, the
measure ratifies the end of fixed com-
mission rates and prepares the way for
the eventual creation of a single
nationwide stock exchange.

Agriculture
Supplemental food: The House May 21
and the Senate May 22 passed a bill
(HR 7136) to extend the special sup-
plemental food program for women,
infants and children through Sept. 30.
The program is designed to meet

the nutritional needs of young children
from low income families and provide
additional protein-rich food to their
mothers during pregnancy and while
nursing.
The program was due to expire on

June 30. The bill authorizes the ex-
pansion of the program while Con-
gress prepares legislation to extend
the program permanently. 0
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NJR Roll Call Votes
House votes 175, 176, 177, 178, 180, 181, 182, 184
175—Noise Control Act authorization,
suspension (HR 5272): May 5, 1975. The
House rejected, 222-132 (D 184-48; R 38-
84), a motion by Rep. Fred B. Rooney, D-
Pa., to suspend the rules and pass his bill
to extend the Noise Control Act of 1972 for
two years and to authorize $5.2 million in
fiscal 1976-77 for the program. A two-
thirds majority vote is required to suspend
the rules.

176—Presidential Protection Assistance
Act, suspension (HR 1244): May 5, 1975.
The House agreed, 352-0 (D 230-0; R 122-
0), to a motion by Rep. Jack Brooks, D-
Texas, to suspend the rules and pass his
bill to limit Secret Service protection to
one presidential home and to limit ex-
penditures on other presidential homes
to $10,000.

177 Bikini Atoll payments, suspension
(HR 5158); May 5, 1975. The House agreed,
346-10 (D 230-3; R 116-7), to a motion by
Rep. Phillip Burton, D-Calif., to suspend
the rules and pass his bill to authorize a
payment of $3 million to the former inhabi-
tants of the Bikini Atoll in the Marshall
Islands. The island served as an atomic
weapons test site in 1946.

170—Pacific Islands Trust Territory au-
thorization, suspension (5 326): May 5,
1975. The House agreed, 334-27 (D 219-18;
R 115-9), to a motion by Rep. Phillip
Burton, D-Calif., to suspend the rules and
pass a bill, sponsored by Sen. Henry M.
Jackson, D-Wash., to increase the fiscal
1975 authorization for the U.S. Trust Terri-
tory of the Pacific Islands from $60 million
to $75 million. The bill also would authorize
$1.5 million to facilitate the transition of
the Mariana Islands from trust status to
commonwealth status.

180—Foreign service buildings author-
ization (HR 4510): May 6, 1975. The
House passed, 389-2 (D 264-1; R 125-1), a
bill, sponsored by Rep. Wayne L. Hays,
D-Ohio, to amend the Foreign Service
Buildings Act to authorize appropriations
for the sale of old, and the purchase of new
properties in the United Arab Republic.

181—Foreign service buildings author-
ization (HR 5810): May 6, 1975. The
House passed, 392-9 (D 267-1; R 125-8), a
bill, sponsored by Rep. Wayne L. Hays,
D-Ohio, to authorize $23.I million in fiscal
1976-77 for capital programs for Foreign
Service buildings and $71.6 million for
operating expenses.

182—Emergency Livestock Credit Act
(S 1236): May 6, 1975. The House passed,
363-42 (D 235-34; R 128-8), a bill, spon-
sored by Sen. George McGovern, D-S.D.,
to extend the Emergency Livestock Credit
Act of 1974 through Dec. 31, 1976. The
House version would increase federal loan
guarantees from 80 per cent to 90 per
cent, extend the loan repayment time from
five years to seven years and replace the
total loan limit of $250,000 with a "line of
credit" plan not to exceed $250,000.

184 - Printing resolution, recommittal
motion (5ConRes 23): May 7, 1975. I he
House rejected, 133-264 (D 3-262; R 130-2),
a motion by Rep. Robert E. Bauman, R-
Md., to recommit the resolution to the
Committee on House Administration with
instructions to substitute "Democrat" for
"Congressional" in the Joint Economic
Committee report Congressional Program
of Economic Recovery and Energy Suf-
ficiency.

Key
Y = Voted "yea" N = Voted "nay"
= Announced or paired "yea"

— = Announced or paired "nay"
* = Not voting, unannounced
Source: Congressional Record, Daily
Edition. Quorum calls not included.

Democrats--289, Republicans-144

ALABAMA
Bevill 4
Buchanan 6
Dickinson 2
Edwards 1
Flowers 7
Jones 5
Nichols 3
ALASKA
Young AL
ARIZONA
Conlan 4
Rhodes I
Steiger 3
Udall 2
ARKANSAS
Alexander 1
Hammerschmodt 3
Mills 2
Thornton 4
CALIFORNIA
Anderson 32
Bell 27
Brown 36
Burgener 43
Burke 28
Burton J 5
Burton P 6
Clausen 2
Clawson 33
Gorman 21
Danielson 30
Dellums 8
Edwards 10
Goldwater 20
Hannaford 34
Hawkins 29
Hinshaw 40
Johnson 1
Ketchum 18
Krebs 17
Lagomarsino 19
Leggett 4
Lloyd 35
McCloskey 12
McFall 14
Miller 7
Mineta 13
Moorhead 22
Moss 3
Patterson 38
Pettis 37
Rees 23
Rousselot 26
Roybal 25
Ryan 11
Sisk 15
Stark 9
Talcott 16
Van Deerlin 42
Waxman 24
Wiggins 39
Wilson C 31
Wilson B 41

COLORADO
Armstrong 5
Evans 3
Johnson 4
Schroeder 1
Wirth 2
CONNECTICUT
Cotter 1
Dodd 2
Giaimo 3
McKinney 4
Moffett 6
Sarasin 5
DELAWARE
DuPont AL
FLORIDA
Befalls 70
Bennett 3
Burke 12
Chappell 4
Fascell 15
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Frey 9

Fuqua 2
Gibbons 7
Haley 8
Kelly 5
Lehman 13
Pepper 14
Rogers 11
Sikes 1
Young 6
GEORGIA
Brinkley 3
Flynt 6
Ginn 1
Landrum 9
Levitas 4
Mathis 2
McDonald 7
Stephens 10
Stuckey 8
Young 5
HAWAII
Matsunaga 1
Mink 2
IDAHO
Hansen 2
Symms 1
ILLINOIS
Anderson 16
Annunzio 11
Collins 7
Crane 12
Derwinski 4
Erlenborn 14
Findley 20
Hall 15
Hyde 6
Madigan 21
McClory 13
Metcalfe 1
Michel 18
fvlikva 10
Murphy 2
O'Brien 17
Price 23
Railsback 19
Rostenkowski 8
Russo 3
Shipley 22
Simon 24
Yates 9
Vacant 5
INDIANA
Brademas 3
Evans 6
Fithian 2
Hamilton 9
Hayes 8
Hillis 5
Jacobs 11
Madden 1
Myers 7
Roush 4
Sharp 10
IOWA
Bedell 6
Blown 2
Grassley 3
Harkin 5
Mezvinsky 1
Smith 4
KANSAS
Keys 2
Sebelius 1
Shriver 4
Skubilz 5
Winn 3
KENTUCKY
Breckinridge 6
Carter 5
Hubbard 1
Mazzoli 3
Natcher 2
Perkins 7
Snyder 4
LOUISIANA
Boggs 2
Breaux 7
Hebert 1
Long 8
Moore 6
Passman 5
Treen 3
Waggonner 4
MAINE
Cohen 2

Emery I
MARYLAND
Bauman 1
Byron 6
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House votes 185, 187, 188, 189, 190, 191, 192, 193

185—Printing resolution (SConRes 23):
May 7, 1975. The House adopted, 262-138
(D 259-9; R 3-129), a concurrent resolution,
sponsored by Sen. Mike Mansfield, D-
Mont., to authorize the printing of 20,000
additional copies of The Congressional
Program of Economic Recovery and Ener-
gy Efficiency, a report prepared by the
Joint Economic Committee.

187—Strip mining, conference report
(HR 25): May 7, 1975. The House agreed
293-115 (D 216-57; R 77-58), to the confer-
ence report on a bill, sponsored by Rep.
Morris K. Udall, D-Ariz., to provide for a
federal-state program to regulate the strip
mining of coal.

188 - National Health Service Corps,
consideration (HR 4114): May 7, 1975.
The House adopted, 401-0 (D 272-0; R 129-
0), a resolution (HRes 417), sponsored by
Rep. Claude Pepper, D-Fla., to provide for
the consideration of a bill to extend the
National Health Service Corps program
through fiscal 1975 and to authorize $16
million in fiscal 1975 and $30 million in
fiscal 1976 for the program.

189—National Health Service Corps
(HR 4114): May 7, 1975. The House
passed, 399-4 ( I) 270-2; R 129-2), a bill,
sponsored by Rep. Paul G. Rogers, D-Fla.,
to extend the National Health Service
Corps program through fiscal 1975 and to
authorize $46 million for fiscal 1975-76.
The bill authorizes $1000 a month bonuses
for corps members and authorizes medical
support grants of up to $25,000 for com-
munities that are medically underserved.

190—Nurse Training Act (HR 4115):
May 7, 1975. The House passed, 384-17
(D 269-1; R 115-16), a bill, sponsored by
Rep. Paul G. Rogers, D-Ha., to extend the
nurse training program through fiscal 1975
and to authorize $558 million in fiscal
1976-78 for it. The bill provides loans and
scholarships for nurse trainees and financial
assistance to nursing schools.

191—Variable interest rate mortgages,
consideration (HR 6209): May 8, 1975.
The House adopted, 392-0 (D 263-0; R 129-
0), a resolution (HRes 446), sponsored by
Rep. Andrew Young, D-Ga., to provide
for the consideration of a bill to prohibit
the Federal Home Loan Bank Board from
permitting federally chartered savings and
loan associations to offer variable interest
rates on home mortgages.

192—Variable interest rate mortgages,
Rees substitute (HR 6209): May 8, 1975.
The House rejected, 167-232 (D 53-216;
R 114-16), an amendment in the nature of
a substitute hill by Rep. Thomas M. Rees,
D-Calif., to allow federally-chartered hanks
in states where variable rates are already
permissible to offer the rates for four years.

193—Variable interest rate mortgages,
expiration date (HR 6209): May 8, 1975.
The House rejected, 164-231 (1) 48-219;
R 116-12), an amendment by Rep. .1. Wil-
liam Stanton, R-Ohio, to provide that the
prohibition on variable interest rate mort-
gages would expire on June 30, 1977.

Key
Y = Voted "yea" N = Voted "nay"

= Announced or paired ''yea"
— = Announced or paired "nay"

* = Not voting, unannounced

Source: Congressional Record, Daily

Edition. Quorum calls not included.
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Senate votes 182, 183, 184, 185, 186, 187, 188, 189  trz trzi 
182-- Consumer advocacy agency, coun-
sel (S 200): May 15, 1975. The Senate
rejected, 24-67 (D 5-49; R 19-18), an
amendment by Sen. William Lloyd Scott,
R-Va., to provide that the Attorney Gen-
eral handle all lawsuits brought by the
consumer agency. Under the bill, the
agency's administrator would appoint a
counsel to handle such proceedings.

183-Consumer advocacy agency, cost-
benefit assessments (S 200): May 15,
1975. [he Senate rejected, 24-66 (D 8-46;
R 16-20), an amendment by Sen. Robert
P. Griffin, R-Mich., to strike all sections
of the bill except those that require federal
agencies to make cost-benefit assessments
before issuing new regulations.

184- Consumer advocacy agency (S 200):
May 15, 1975. The Senate passed, 61-28
D 42-11; R 19-17), a bill, sponsored by Sen.
Abraham Ribicoff, D-Conn., to establish
an Agency for Consumer Advocacy in the
executive branch for three years to repre-
sent consumer interests in judicial proceed-
ings and before other executive agencies
and departments.

185- Refugee aid authorization, substi-
tute (HR 6755): May 16, 1975. The Senate
rejected, 6-74 (D 0-47; R 6-27), an amend-
ment by Sen. Jesse A. Helms, R-N.C., in
the nature of a substitute hill, to appro-
priate no funds for the resettlement of
refugees, instead relying on donations to
religious and charitable organizations, and
to require all Members of the House and
Senate to donate at least $1,0(X) to the
effort.

186-Refugee aid authorization (HR
6755): May 16, 1975. The Senate passed,
77-2 (D 47-0; R 30-2), a bill, sponsored by
Rep. Thomas E. Morgan, [)-Pa., after
substituting the Senate version (S 1661) for
all hut the enacting clause. The Senate-
passed bill authorizes $405 million to assist
refugees from South Vietnam and Cam-
bodia. Under the Senate version, funds
would he provided to refugees who want to
return to their homeland.

187-Refugee aid appropriations (HR
6894): May 16, 1975. The Senate passed,
79-2 (D 48-0; R 31-2), a bill, sponsored by
Rep. George H. Mahon, 1)-Texas, to ap-
propriate $405 million to assist refugees
from South Vietnam and Cambodia.

188-Emergency rail improvements,
fund transferral (S 1730): May 16, 1975.
The Senate rejected, 24-52 (D 4-41; R
20-11), an amendment by Sen. James L.
Buckley, Con-R-N.Y., to reduce the au-
thorization of the Comprehensive Employ-
ment and Training Act of 1973 from $2.5
million to $1.9 million, using that $600
million for emergency rail roadbed and
facility improvements.

189-Emergency rail improvements (S
1730): May 16, 1975. The Senate passed,
67-10 (D 42-3; R 25-7), a bill, sponsored
by Sen. Vance Hartke, D-Ind., to author-
ize $600 million to repair rail roadbeds and
facilities, thereby creating emergency pub-
lic service jobs.

Key

Y = Voted "yea" N = Voted "nay"

= Announced or paired "yea"

- = Announced or paired "nay-

* = Not voting, unannounced

Source. Congressional Record, Daily

Edition. Quorum calls not included.
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APPENDIX A 

THE EYE-BRAIN COMPLEX 

A.1 THE VISUAL PARAMETERS*

A curious feature of human response to television is that if

it represents accurately the physical characteristics of the original

scene it depicts as to color, contrast and sharpness, it is generally

not pleasing. A reproduction that is physically exact in these re-

spects appears under-saturated, much too low in contrast (as though

veiled in a fog), and slightly lacking in sharpness. The reason for

this remarkable result was established only by means of a long series of

psychophysical studies carried out by Eastman Kodak. The finding is of

great importance in connection with standards and operational practices

of television. This aspect is discussed in Section A.3 on contrast.

The human response to visual scenes and pictures is a combin-

ation of the characteristics of the eye as a detector of light and of the

brain as the coordinator of the enormous amount of complex information

developed by the eyes. The eye-brain complex can detect an extraordinary

range of visual characteristics. It can handle a dynamic range of a bil-

lion to one. At its maximum sensitivity it has an angular resolution of one

*Mu 4,11 of the information in this section was obtained from the Research
Daision of Eastman Kodak through the cooperation of Mr. Clarence N.

Nelson.
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minute of arc. It has the capability to detect differences in bright-

ness of seven parts in a thousand across a sharp edge separating two

large areas. It can distinguish between some two million different

colors under best conditions, but only eight or ten reliably from

memory. These human sensitivities are not linear. They interact with

one another and are affected by the light in the surrounding area.

These non-linearities and interaction:: all seem to have very practical

reasons for being there. They are, in all their complexity, essential

elements of the television system.

There is a great deal of information on the psychophysics of

vision. Much information has been collected on the quality parameters

of photographic films during the last decade and thn field is currently

very active. Little has yet been collected, however, on television die-

plays.

The subjective components or dimensions on the basis of which

picture quality is judged are not directly related to measurable physical

parameters. A problem is to find out what they are and establish their

relation to subjective picture quality. That relationship is being sought

for films, and at this time is partially formulated.

The following table lists judgments of picture characteristics

and the physical parameters with which they are connected:
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Table 1 

Subjective Components 

Color**

Objective Components 

A.1

Brightness* Luminance, Reflectance, Transmittance
(Munsell value)

Hue Dominant Wavelengths Chromaticity
(for Physicist)

Chromatiness
Saturationi Colorimetric Purity Chrominance

(for TV Engineer)

Contrast Tone reproduction curve 09

Sharpness of picture* A function of Modulation
Transfer contrast and noise

Sharpness of edge* Acutance

Snow in TV

Noise

Granularity, graininess
in film

*Good texts are by Higgins (61) and Nelson (62).

**A good text is by McAdam (63, 64)

a

4
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A.2 SHARPNESS 

An important physical parameter of a picture, the principal one

for resolution or sharpness, is the Modulation Transfer Function (MTF),

often expressed as H(w), introduced into the science of vision by Crane

in 1964. (65)It is a function of frequency; it is the plot of the ratio

of the output modulation, the spatial modulation of the picture, against

the frequency of the sinusoidal input. Each component of an optical

system has its MTF; that includes the eye, the display, the lenses, the

film or TV camera, etc. The MTF of the system is the product of the

MTF's of its components including the eye.

The MTF for the eye is given by the top set of curves (a) of Fig. Al.

The curves vary with the viewing distance, the ordinate being inversely

proportional to that distance. It is seen that the curves reach a peak

at a relatively low frequency. The set of curves (b) compare the MTF of

film of a quality commonly used for television, and of the plumbicon

camera for the same size of picture. The one-inch plumbicon is commonly

used in television studios. A curve is also shown for a two-inch plumbicon
(33)

recently developed and still in the laboratory. without taking into

account the degradation of the system due to other components, it is seen

that the one-inch plumbicon is close to the Super 8 film in modulation

transfer quality, and the two-inch plumbicon close to the 35 mm film.

With all parts of the system included these comparisols would he somewhat

different.
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Closer to practical comparisons is the lower set of curves (c).

These combine the modulation transfer of the eye with that of the

plumbicons, but still excludes the other components of a complete sys-

tem. It is seen that for large distances, eight times the picture

height or more, the MT of the eye dominates, so that there is little

difference between the one-inch and the two-inch plumbicons. The dif-

ference becomes very noticeable at closer distances -- double and four

times the picture height. The vertical dashed lines show the effective

number of lines (taking into account the Kell factor 0.7) for 525 (NTSC),

625 (European) and 1100 lines. It is seen that at short distances there

is a significant improvement to be expected with the two-inch plumbicon

by increasing the number of scan lines to 1100 and even more, but little

at the longest distance of eight times the picture height. There also

seems to be significant improvement with the one-inch plumbicon in increas-

ing from 525 lines to 625 lines at all the distances for which the curves

were drawn. Improvement seems particularly sensitive in this range of

the number of lines.

A.3 CONTRAST 

As already mentioned, if the reproduction is identical in the visual

parameters of color, contrast and sharpness with the scene it represents,

the viewer will not like it. The effect is related to the fact that the

image being viewed has an average luminance which is usually much lower
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than that of the original scene. The maximum luminance of a motion picture

or TV image is about 5 to 20 Ft Lamberts, whereas' that of a sunlit scene

is about 5000 Ft Lamberts. If it were not for visual adaptation (the

increase in the sensitivity of the eye at low levels of light) we would

scarcely be able to see the motion picture or TV images. The adaptation

is incomplete however. The residual gap between the actual and the ideal

adaptation causes images having exact physical contrast to,be unsatis-

factory from a subjective point of view. Fortunately, a simple remedy

exists. It involves deliberately making the contrast of the picture

different from the original.

Fig. A2 shows tone reproduction curves. The gradient of the straight

portion is referred to as gamma (y) . The early workers in motion pictures

discovered by trial that the gap between the actual and ideal adaptations

to a dimly lighted or dark room could be closed almost exactly by raising

the physical contrast (gamma) of the image. It was necessary also to

allow the color saturations and image sharpness to rise in the manner

they automatically do in a color-photographic system when the gamma

is Increased. Research workers eventually discovered that the gamma of

the eye when viewing motion pictures is about 1/1.6 times the gamma of the

eye when viewing the brightly lighted original scenes. Furthermore, the dark

surround was found to give a big increase in the subjective brightness.

Thus ont can understand, partly at least, why it is that the use of a dark

or dim surround and a relatively high physical gamma makes it possible to

obtain motion picture and TV images that provide greatly improved subjective

•
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reproductions of brightness, saturation and sharpness, for these con-

ditions accurately compensate for the change in the r of the eye caused

by the change in brightness. We still, for other reasons, usually fall

short of the goal of ideal sharpness, but we do often obtain excellent

reproduction of brightness and saturation.

Fig. A2 shows the contrast characteristics of reproduction of a

scene in relation to those of the original for three values of )/

Viewers are more sensitive to changes in the value of y in its higher

ranges, around 1.5, than in the lower, around 1.0. For motion pictures

and transparencies in a dark surround }I should lie between 1.4 and 1.6.

It is usually 1.6. For paper photographs, which are viewed by the light

reflected from the paper, the borders should be white and the r in a

normally lighted room should be between 1.0 and 1.1. Also important to

the viewer is the shape of the curve at both its ends. For television,

the effect of the reflection of the ambient light on the glass surface

must be taken into account; it reduces the y. ; a of 1.6 is reduced

to appear as 1.4. In the average light ambience for viewing television

the effective Y is not exactly known; it is probably about 1.3 or 1.4.

The original film or tape should therefore have a Y of 1.5 or 1.6. (66)

Certain operational problems occur in broadcasting which tend to

degrade the contrast. The value of Y is often too high; at the same time
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shadows are not reproduced and the contrasts in the shadows are decreased,

sometimes nearly eliminated. The problem arises in part because of

color quality as explained in the next Section A.4 and in part because of

the effort to maintain "full amplitude all the time" induces the operator

to maintain the darkest part of the picture full black, corresponding

to maximum amplitude, for all programs and throughout each program. The

process is referred to as "pulling the blacks." One reason, probably

the strongest reason for this tendency, is the concern for serving dis-

tant areas with as strong a signal as possible. DeMarah has analyzed and

described some of these effects for telecine operation, the process of

producing a television picture signal from a movie-projector. Fig. A3

showing the effect of pulling the blacks is derived from one of his

(67)
papers.

This defect in the reproduction of contrast could be avoided by

adopting a technique similar to Lincompex. This technique has been recom-

mended by the CCIR
(68) 

for long distance telephone transmission at frit-

quencies below 30 MHz. The technique involves compressing the dynamic

range of the voice at the transmitting end and providing a control signal

the frequency of which defines the amount of compression and excites

circuits at the receiver end expandingthe dynamic range back to that in the

original input with appropriate circuitry. In the case of television,

the darkest grey in the picture would be made to correspond close to 100%
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modulation and a control signal would activate special circuits modi-

fying contrast characteristics so that the correct grey tones would

appear on the screen. Receivers which did not have such corrective

circuit would receive a quality of contrast similar to that they had

been receiving with the blacks being pulled; the receivers with these

circuits would show desirable contrast characteristics and the signal-

to-noise ratio of the output pictures would consistently be the highest

that the station could provide.

A.4 COLOR

Accurate description of color has been given a great deal of

attention over the years. A complete description requires three quantities

brightness, saturation and hue. Hue itself can be expressed in a single

quantity, but as explained in Appendix B its subjective recognition in

cartesian coordinates is two-dimensional.

It is common to view color in a three-dimensional space. Fig. A4

shows a chromaticity diagram, a two-dimensional section of this space

for a constant luminance. It is known as the unit plane. The hue is

represented by the scale of wavelength around the horseshoe curve. All

colors fall within the boundaries of that curve according to their hue

and saturation. The point A corresponding to white, has zero colorimetric
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purity.* The point P has a colorimetric purity equal to AP/AB. Any

point such as P represents a color that matches a combination of a

certain amount (BP/AB) of white and a certain amount (AP/AB) of a pure

color (X = 480 nanometers). The same color can also be produced by

a combination of at least three colors.

A three-dimensional presentation of color is shown in Fig. AS. The

length of the vector from the origin (black) represents the luminance.

The phosphors available for the television screen do not permit

the development of all colors. The boundaries of the solid triangle of

Fig. A4 show the gamut of colors that were obtainable from the phosphors

used in 1953 when the NTSC standards were approved. This triangle was

(69)
obtained from the spectrum of the three phosphors of Fig. A6.*

Since then other phosphors have been developed with strong em-

phasis on increasing the brightness of the picture. The brightness has

been increased, but the gamut of available colors has been reduced as

indicated by the dashed triangle of Fig. A4. This triangle was obtained

* The symbol D6500 is the white that has been adopted as the standard

white. It corresponds to daylight and is color of a 6500° K blackbody.

**The negative parts of the curves represent hues that lie outside the

triangles of Fig. A4 and cannot be reproduced.

6
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from the spectrum of the phosphors of Fig. A7. The most noticeable change

occurred in the green part of the spectrum.

The development of new phosphors creates an operational problem.

Should the monitors which broadcast stations use for adjusting the trans-

mitted chrominance signal be set for best color quality with NTSC phosphors

or with the new phosphors? The exact situation between old and new phosphors

the operation of color cameras and the setting of monitors can be confusing.

One of the effects could be a tendency to "pull the blacks" (see Section A.3)

in an effort to improve color quality as seen on the monitor by increasing

color saturation.

In order to maintain the color quality of the old sets, some effort is

being made to standardize on the NTSC colors. If the standard were recognized,

the electronic network, the matrix that analyzes the input chrominance signal

to excite the phosphors in the desired ratio for color quality, would be set

for the NTSC standard at the station monitor. All set manufacturers would then

design their set matrices for the best color quality which the phosphors adopted

would provide with transmitted signals meeting the NTSC standards.*

When film is the picture input to a television system, it would be

desirable to have some means of assessing the quality of this input. The

assessment could be carried out in several ways. The simplest would be

*There is brewing a potential conflict between U.S. and European experts
as to whether to retain NTSC color standards or modify them to conform
to the new phosphors (see subscript in Section 5.2.1).

10.4.
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to photograph a test pattern and judge the quality of the output by

visual examination, adjusting the correcting electronic circuits accord-

ingly. The British Broadcasting Company makes use of such a scheme. A

more automatic approach would be to put a small pattern on the edge of

the film to be analyzed electronically and made to control automatically

corrective circuits.

A.5 ILLUSION OF SIZE 

As with many other physical characteristics of the eye-brain complex,

perception of size of an objective is dependent on the surround. The

eye, as the sensor of human vision perceives the size of an object as

directly proportional to the visual angle; nearly always engineers calcu-

late perceived size on that basis. But, as Herold points out, the brain

(71)
interprets it differently. Designers of television systems must design

as the brain perceives it, not as the eye senses it.

This interpretation by the brain of what the eye senses can be

proven by anyone. Put a 10" and a 23" television set at distances from

• a chair so that the angles the screens subtend at the eye are equal, and

ask anyone to sit in the chair (not an engineer, for he has been educated

out of normal perceptive responses), and ask him which is the bigger

screen. He will point at the 23" screen, (unless he is angry, as has

happened, that you should ask him such a silly question). Of greater
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importance is the set he will be inclined to watch, when the programs

are the same and the images of similar quality. Nearly always he will

watch the 23" set. Why? Presumably because he prefers a large screen!

Holway and Borning(72) have studied the psychophysics of the illusion

of size. They give references to the recognition of the phenomenon dating

as far back as 1860.(71) They made tests with an observer looking down

two long, darkened corridors at two uniformly illuminated circular images.

While distance of one image was 10 feet the other was varied from 10 to

120 feet, the size over the whole range of distance was correctly judged

to be very nearly the physical size of the images regardless of distance.

Substantially, the same result was obtained when viewed with one eye

closed. The effect of distance on the observed size became apparent with

one eye only when the tunnels were so dark that the sides could not be

seen. The sense of distance had been provided by the impression of per-

spective provided by the sides.

A.6 BEST VIEWING DISTANCE 

The Motion Picture and Television Test Center of the Association

of Picture and Television Producers carried out tne only tests that appear

to have been made, or at least published, on the distance at which people

prefer to view motion pictures in terms of the width of the screen. In

the tests conducted by Petros V1ahos,
(74) 

the same quality of film was used
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35 and 70 mm wide. The width of the screen ranged from 11k feet to 35

feet. Four short subjects were presented to twelve observers covering

a wide range of ages from college past middle age, none of whom were

in the picture business. The observers were told that four systems were

being tested to find the best seating positions for each one. They were

instructed to change their seats each time the house lights were raised,

so that by the fourth time each would have found the best Seat. The

results are listed in Table 2.

TABLE 2 

Range of Preferred Shortest Viewing Distance 

Shortest
Film Screen Viewing (Magnifi- (Viewing

Test Width Width Magnifi- Distance cation) Distance)
No. mm  Ft. cation  Max Min Max Min 

1 35 11.7 102 82 47 1.2 2.2

2 70 3.5 152 >105* 70 1.4 2.2

3 35 14.6 127 92 58 1.4 2.2

4 35 2.9 252 )105* )105* 2.5 2.5

*The depth of the 1000 seat theater was 105 feet.

One might expect that the minimum "best" distance would be where

the graininess and other defects would not be disturbing. If that is so,

one would expect the ratio of the viewing distance to be constant for
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the same quality of film. Indeed, this was the finding as indicated

by the constancy of the figures of the last column. One exception was

test 2, but the reason for that result was)that according to the formula,

the minimum distance was greater than the 105 feet depth of the theater;

nine out of 12 observers were still going back at the end of the test.

The maximum "best" distance might be the distance beyond which

significant details begin to be lost or, in technical terms, the reso-

lution or MTF has been reduced as much as seemed deisrable. The data,

however, showed no correlation between the maximum best distance and the

magnification. It is probable that this maximum distance depends on the

scene being shown.

The results confirm these preliminary thoughts. The constancy

of the figures in the last column of Table 2 must be at least partly

coincidence, for it is far better than could reasonably be expected from

this type of measurement. The correct psycho-physical correlation is

undoubtedly much more complex. It can be expected to include the MTF

of the picture and of the eye( and the MTF of the eye is a functior of

the viewing distance),the luminance of the screen and the illumination

of the theater.

Of special interest to the present study there is in the paper

describing these tests the statement " . • . not one of the 12 chose a
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quality poorer than television." From these few 'tests, the association

.of Motion Picture and Television Producers raised the warning that poor

quality film and wide screen might have the effect of pushing back the

best viewing area of a theater and might extend much of this best area

beyond the back wall! In Table 2 it is to be noted, the last two columns

show some of the experiments pushed the preferred boundaries beyond the

throw of 105 feet of the 1000 seat theater.

A brief survey of the literature uncovered little recent work on

television in this area. Biberman")quotes F. T. Thomson
(16) 

report-

ing on personal preferences in viewing television imagery that "experi-

ments indicate that television viewers tend to select a viewing angle

(the vertical angle subtended at the eye by the screen) at which line

structure just begins to disappear." His experiments indicate that the

viewers who chose to view the picture at a distance corresponding to

viewing angle of 80 preferred a closer distance ranging from an angle of

100 to 160, when the line structure was not visible. It is to be noted

that at a distance corresponding to 80 subtended angle, the eye is just

barely able to see the line structure of 480 active lines.

Thomson also investigated the possibility of reducing the visi-

bility of raster lines by a sinusoidal oscillation of the scanning beam
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(wobbling) and found for a television scan about 15" x 20" (25" dia-

gonal) that viewers preferred viewing distances at which the raster

just disappeared -- an average of 10.6 feet for conventional raster

and 6.1 feet for wobbled raster. A practical problem of applying

the wobbled raster is the maintenance of a very accurate interlace.

No information was found on the longest acceptable viewing

distance for television. Presumably, it is the distance at which

important details, such as facial expressions, begin to be lost.

There is much information available in the literature on the picture

characteristics to recognize objects in the presence of noise;

recognition of tanks, trucks, camouflaged stores, geometrical figures

and the like have been studied in depth. Rosell gives a summary of

the state of the art of scanning requirements for the recognition of

such objects
(77) 

in which he includes the broad estimates made by

Johnson
(78) 

on the number of scan lines required for several degrees

ofrecognition. The resolution requirements given in Table 3 may be

taken as a rule of thumb. Rosell has broadened the application of

these figures by taking into account the effect of the signal-to-noise

ratio and contrast of display.

4
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Table 3 

Discrimination
Level

Resolution for the minimum

dimension of an object

+1.0

Detection 2
-0.5

+0.8

Orientation 2.8
-0.4

+1.6

Recognition 8.0
-0.4

+3.2

Identification 12.8
-2.8

No information has been uncovered on the requirements for the

recognition of individuals or of facial expressions. It seems that it

would be useful to the planning of a program for the director to know

how much of the details of his production the viewers can be expected to

perceive.

A.7 IMPLICATIONS TO TELEVISION 

The implication of these findings to television is the need to

develop this type of information for designing the overall system for the
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home, with its restricted viewing area, and also for the larger areas

of the theaters.

The best viewing areas should be known and the operation

designed to fit the available space. The limits of recognition of

details important to the scene being presented should be worked out

by better communication between the producer and the system engineer

at the highest level of competence, and the information distributed

throughout the industry.

A.7
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APPENDIX B 

MULTIDIMENSIONAL SCALING (OS)* 

11.1 INTRODUCTION 

Multidimensional scaling (MDS) refers to a family of techniques

for determining the subjective factors or "dimensions" involved in

perceptual judgments, their relative influence on the judgments and their

relation to known physical and behavioral parameters. By presenting to

a subject a number of stimuli and obtaining an expression of his perception

of similary of the stimuli, MDS is able to provide this information

in quantitative terms. With this knowledge an engineer is able to opti-

mize the design of a system to psychological requirements.

MDS bridges the gap between human needs and aspirations on the

one hand and technology on the other, between the soft data used by the

one and the hard data required by the other, thus opening the way to

rational economic planning and implementation. For this reason, it is

convenient to use different terms to clearly identify which side of the

*This brief description of multidimensional scaling and its application
was developed with the help of discussions with Dr. Douglas Carroll who
heads a group devoting its attention to this technique at the Murray
Hill Laboratory of the Bell Telephone Laboratories and with C. N. Nelson
of Eastman Kodak.
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gap is being referred to; it is convenient therefore to use the term

"dimension" when dealing with variables derived from judgments and

"parameter" when dealing with recognizable physical or behavioral charac-

teristics. The description of MDS that follows will be easier to understand

if the difference between these two terms is kept in mind. The difference

is important, for an ultimate purpose is to find a correlation between

parameters and the dimensions deduced from the judgment data.

By being able to establish the dimensions of an individual's per-

ception, MDS makes it possible to define groups of people in accordance

with the similarity of their perceptual structures.

MDS can be expected to be a big step in understanding many man-

machine relationships, and also some man-to-man or social relationships,

quantifying them and developing into an important tool of policy and de-

cision-making and engineering.

Two important advances were made the last fifteen years in the

field of quantitative psychological measurements (or psychometrics). One

originated by Torgerson,") Tucker and Abelson(a))and others in the early

fifties, made it possible to identify the psychological dimensions of a

subject's judgment directly from the subject himself. Torgerson showed

that the identification of these dimensions as well as their relative
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magnitude could be deduced from his comparative perception of the stimuli

without the dimensions being predetermined by the experimenter or know

to the subject. There was then little question that the dimensions so

identified were the true, natural dimensions of the subject's perception.

Previously, in psychological measurements, the dimensions were predeter-

mined. In most cases only one dimension was treated in a test and multi-

dimensional representations developed from dimensions studied one at a

time. Although multidimensional scaling dates back to a paper by

Richardson in 1938, 
(81) the term "classical" multidimensional scaling,

usually shortened as it is in this report to multidimensional scaling (or

MDS), is applied today to the process where the dimensions are initially

undetermined.

The other important advance came in the early sixties from the

work of Shepard, (82) Kruskal, (83) and others, when nonmetric MDS came

into being. Metric scaling requires quantitative judgments, nonmetric

requires only a rank ordering of judgments. There are therefore two broad

categories of MDS for the scaling of undetermined dimensions -- metric and

nonmetric. The many dimensions of perception can also be analyzed when

the dimensions are predetermined by various forms of multiple regression

analysis. This process is generally simpler than MDS.

A sequence of examples starting with a simple one and moving

toward the more complex will exemplify the main categories of processes



3.1

- 30 -

relating psychological dimensions to physical or behavioral parameters.

In the first example the question is asked of the subjects on their

perception of the psychological attribute of "heaviness" and the stimuli

are rings of identical size, shape and appearance, but different in the

physical parameter of weight. In this example judgments are based on

only one dimension. The judgment is to be expressed either by a number,

the estimate of heaviness, or by simple rank ordering of heaviness with

the heaviest stimulus at one end and the lightest at the other. When

expressed by a number, the measurement is "metric" -- "This stimulus is

four tenths as heavy as that one;" when, expressed by rank ordering it is

"non-metric" -- "This stimulus is heavier than that one."

In the .second example, the stimuli are changed to a set of dif-

ferent weights and of different size, but still of the same ring shape,

so that to carry these and feel their heaviness muscles are exercised

fifferently. The relationship of heaviness to weight will probably be

different, for it will be influenced by the size. There are now two

dimensions to the judgments and these will correlate with the two para-

meters -- weight and size -- for the particular shape used. We know this,

for both dimensions were predetermined; we know that in this case heaviness

is a function of weight and size. We can establish the relationship of

heaviness to weight and also to size over the range covered by the stimuli
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and how they interact. Thus, heaviness can be expressed mathematically

as a function of weight and size. This can be done for three or more

predetermined dimensions by the mathematics of multiple regression.

When Torgerson and others appeared on the scene more complex

situations could be handled. In the third example the stimuli differ

in a wide range of characteristics including those mentioned plus shape,

surface roughness, materials (some of lead, some of feathers, some ...)

possibly also the test is carried out in several different environments.

The subjects do not know what principal dimensions influence their per-

ception of heaviness nor how many there are, nor does the experimenter.

The example now falls within the MDS category for the dimensions are un-

determined. The MDS approach can be metric or nonmetric.

The advances in MDS emerging today deal with ways of simplifying

the process by decreasing the number of judgments required of each subject,

reducing the algorithms and computer processing, developing means for

relating dimensions to parameters, grouping or clustering subjects on

the basis of the similarity, of their judgments and, of course, develop-

ing experience by broadening the range of applications. Probably the

most important theoretical and methodological development entails the

new "3-way" models and methods for dealing with individual differences

among subjects or other data sources, as exemplified by the INDSCAL

model and method to be described later.
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The focus of this report is on the application of MDS to psycho-

physics, specifically to the perception of displays. MDS is not limited

to psychophysics, it can be applied to areas involving broad and narrow

societal questions and human relations as well as such personal values

as cognitive styles and political ideologies.

A typical data base for MDS consists of measures of the similari-

ties or dissimilarities between objects or other "stimuli." These data

are the expressed judgments of observers. Out of such data, differences

in similarity judgments or preferences are quantified often with con-

siderable accuracy -- "this pair is 2.6 times more similar than that pair,"

or "I prefer this object 1.7 times more than that one." (This last on the

basis of a preference scale of 10, say, being the difference in preference

in relation to that of a standard pair). In the process, the principal

parameters that affect these differences are also identified as well as

the degree to which each contributes to the differences in judgment. Dif-

ferences in the judgment of individuals can also be quantified showing

differences between an individual and the "normal" members of his peer

group.

The basic process of multidimensional scaling is to represent in

a multidimensional space n objects, or stimuli, by n points using as many

dimensions as may be necessary for achieving a spatial representation which

dos
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accounts closely for the information, metric or nonmetric, contained

in the whole data base. When this spatial representation is achieved,

the geometrical distances between these points are the measures of the

psychological distances that separate them. In this space, called

"psychological space," the objects of a pair that are similar are close

together and those that are not are proportionately further apart.*

The spatial representation is difficult to present with more than two

dimensions and difficult to visualize with more than three, but the

concept is easy to understand.

The capability to represent an indidual's perception of a stimulus

by a point in n-dimensional space gives concrete expression regarding

our process of perceiving and judging. It says in fact that we use n

principal dimensions, independent of each other, to achieve our perception

of a stimulus. When we try to relate these dimensions to recognizable

parameters we may find a one-to-one correlation or we may find that

good correlation with each dimension occurs only with a non-linear

function of several interacting parameters.

Technically, to develop a psychological space, a computer is used.

The algorithm, the process that the computer follows to carry out the cal-

culations, finds the solution that makes the psychological distances of the

stimuli as nearly as possible a monotonic function of similarity, meaning

that it so orders the similarities of the pairs of objects that, as the rank

of a pair as judged by the observer increases, so the distance between the

objects of the pair also increases or remains unchanged.

In the area of displays, we already have considerable knowledge of

the parameters involved, but even with this knowledge it is important

* The geometry of the multidimensional space for calculating distances

is generally taken as Euclidean. Other geometries are not excluded.
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to know whether other parameters affect appreciably the judgements of

viewers. To what extent, for instance, is it affected by the subject

matter of the picture? It is also important to know whether there are

psychological dimensions that were not expected, the relative importance

of all the dimensions and the relation of physical parameters or com-

bination of parameters to these dimensions. Important also is the vari-

ation of psychological dimensions between individuals and between groups.

In the work in this field, on the analysis of human response to

picture quality, which is in progress at Eastman Kodak today, no

dimension that was not expected has yet emerged, but there has emerged,

or will emerge, what was not previously known, namely the quantifi-

cation of human judgment of picture quality in terms of psychological

dimensions, and the correlation of ttiese dimensions with a more or less

complex function of recognizable parameters such as modulation transfer,

noise, contrast, etc.

Of special importance to the planning and development of goals for

high quality TV, particularly for the home where viewing distance is limited,

is the relationship between size of screen, viewing distance and resolution

(one item of which is the number of scan lines). This relationship was given

some consideration in the early fifties while the present TV standards were

being developed and also more recently involving scaling and statistical

analysis. (84) mps is currently being used for photographs, but

has not been applied to television. Quantitative measurements
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are essential in order to engineer and establish standards or goals

for the overall system performance for home or theater, involving

balancing cost with a quantitative measure of human response to quality.

B.2 SOME OPERATIONAL VALUES 

Two characteristics of MDS techniques are particularly critical

to their practical application. One is credibility. Logically it

would focus on consistency and reliabibility. In this case, however,

there is an additional element. There exists widespread incredulity

among decision-makers and laymen generally, in the ability of subjects

. to estimate human perception with any useful degree of accuracy. This

attitude is often supported by a mild feeling of the impropriety of

attempting to express the intensity of a human perception by a number.

The other critical characteristic, carrying also some degree of incredi-

bility, is the ability of a technique to identify the dimensions on

which the judgments of an individual are based, and to correlate them

quantitatively with recognizable physical and behavioral parameters.

Possibly the more recent developments of MDS plus some more newsworthy,

down-to-earth applications than have yet been carried out, will begin

*A summary list of the principal characteristics of MDS is given in
Table 4 at the end of this section (P. 43).
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to overcome the existing resistance to its broader employment. At this

stage, there is appearing the beginnings of interest in applying MDS

to marketing.

•

The credibility of psychological measurements has a long history.

Most methods have to some degree been suspect. In 1940, a committee of

the British Association for the Advancement of Science composed of

physicists and psychologists came out in its final report with the opinion

that measurement in any true sense is impossible in psychology. They

based this conclusion on the fact that none of the attempts as of that

time had been able to meet the necessary logical requirements of funda-

mental measurement.
05)
 This report had considerable influence on the

credibility of psychometrics in spite of many arguments against its find-

(86,87)
ings. Controversy lasted a long time. It seems to have gradually

subsided among professionals, but resistance to the application of

psychometrics to practical matters of importance has abated but slightly.

Since that time, there have been a great many measurements made

involving quantitative estimates of perception of stimuli which have

been consistent and reliable. Among these can be cited the "Munsell Color

09)
Notation" based on "Interval Scaling" in which a complete color scale is

produced by selecting a number of stimuli separated by equal subjective

steps. The color notation has been very successful and is broadly used
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by industry. A scale for hue developed with MDS agrees closely with

its major outline and required relatively little effort to produce.

Interval Scaling is the method most frequently used for metric MDS. A

technique broadly used is "Threshold Scaling" in which the unit used is

the j.n.d. (just noticeable difference).* It assumes the unit to be

constant or follow some mathematical relation throughout the scale, such

as exponential or logarithmic.(39) It is questionable whether many small

differences can be added together to represent large differences and

whether random variations (or noise) may not affect the subjective esti-

mate of j.n.d.

One of the most frequently used techniques is "Direct Magni-

tude Estimation" in which quantitative estimates are made of a character-

istic of a set of stimuli, as in the first example outlined above of

relating heaviness to weight. S.S. Stevens(9)) has used that technique

in a great many cases and has obtained good reliability. This kind of

scale in contrast with an interval scale)  has a well-defined zero -- an

object of zero heaviness has zero weight. This technique is usually

applied to measure the perception of one characteristic in which case it

is unidimensional; it can be used, however, to measure the relative importance

*The basis of the decibel is commonly ascribed to a j.n.d. of a sound.
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of several dimensions. It has been so applied for example by K.R.

Hammond et al in an interesting approach for developing the reasons

for the differences of opinion between two negotiating parties.
(91)

The parameters involved are predetermined and the stimuli are made up

of these parameters combined in different ratios. It is assumed that

there are no dimensions other than those corresponding to the predeter-

mined parameters. From the subjective estimates of preference of each

stimulus, the relative importance of each dimension on the opinion of

each of the negotiating parties is calculated. A curve can then be

drawn showing the relation of each dimension with the corresponding

parameter over the range of values covered. The process is compara-

tively simple, generally simpler than MDS.

These methods involving subjective quantitative estimate are

known as semantic differential techniques. They require the dimensions

to be known, and they are generally subject to the criticism that the

relative importance of the dimensions may be affected by the selection

of the scale by the experimenter and by the subjects' knowledge of the

dimensions. MDS overcomes these uncertainties for the dimensions are

not predetermined 5 but inferred from the subjects' responses.

MDS has an inherent weakness in that, since the dimensions are

undetermined, the confidence with which the dimensions are identified and
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correlated with known parameters may be questioned. Depending on the

subject and the stimuli that can be developed, the confidence may range

from close to certainty, as in judging the quality of a photograph, to

considerable uncertainty as in judging preference for famous people.

Nonmetric MDS, however, has particularly strong grounds for claiming

credibility for its operation. Judging whether a pair is more dissimilar

than another pair is so simple, requires so little directed thought, that

a high degree of consistency and repeatability is intuitively expected.

And indeed such has been the practical experience. Important also is

an aspect of the manner of processing the data. In the iterative process

used, the residual uncertainties of the result are clearly spelled out;

in this way an assessment of the degree of confidence that can be given

to the result is automatically worked out by the process itself. This

is an important aspect of the technique, the value of which is seldom

fully appreciated.

When comparing Che multidimensional scaling approach to the

common questionnaire approach of surveys, the difference between them

as regards the objective character of the results where either approach

can be applied, is strikingly evident. It is important to realize that

the basic approach of MDS is an analysis of the perception of each indi-

vidual observer; the difference between observers may be analyzed, but
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the result is not dependent on the statistics of the judgments of a

group of observers. It is because of the individual analysis in relation

to the stimuli that MDS can provide a useful basis of comparison of

subjects relating to such criteria as opinions in economic, social and

political areas.

Another important value, particularly for the decision-maker, is

the balance between confidence and accuracy; the two are not synonymous,

although accuracy is often interpreted to imply confidence. If a problem

contains 10 unknowns, they can be established unequivocally mathematically

by 10 equations with the only uncertainty being human error. But that

uncertainty may be appreciable for, if a human error has been made, the

effect on the result may be considerable. The confidence can be increased

by checking the analysis over and over or by a feedback error-detecting

process. But even when the probability of human error has been reduced

to a negligibly small quantity, there remains the probability of error

in each of the quantities other than the unknowns contained in the ten

equations. The results of such an analysis have, therefore, a probability

of error, but seldom is this uncertainty evaluated or presented. There

are two reasons for this: first, it may be difficult to evaluate; second,

it may not be easy to explain in a manner easy to understand and useful

to a non-expert decision-maker. Thus, one can broadly state that ten
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equations will generally provide high mathematical accuracy with rela-

tively low confidence and uncertainties poorly defined.*

Nonmetric MDS, as will be explained, provides not a set of

equations (equalities) but a much larger set of inequalities. If fifty

equalities obtained with MDS are used as an alternative to ten equations,

the result will have no clearly defined mathematical accuracy, but will

give with high confidence a quantitative answer with a quantitative and

clearly defined uncertainty. Thus, fifty inequalities can be expected

to give less accuracy but more confidence than ten equations. Where

the residual uncertainty, mathematically known as "stress", is reasonably

low and the correlation between the psychological dimensions and the

technical parameters reasonably high, the probability of a significant

error should be negligibly low. When the stress at some point in the

analysis is high, the process is extended until the uncertainty is re-

reduced to an acceptable level. The development of the stress and of

differences between subjects are inherent in the analytical process, and

are, therefore, clearly evident to the analyst. Both are important to

*An actual example demonstrating the possibility of high accuracy with

low confidence was the case of design of complex hardware in which two

highly competent engineering teams participated. They arrived at dif-

ferent numbers in their conclusions. It took them some time to locate

the reason for the difference. It turned out that one team had omitted

a IT in one of its analyses -- a human error, easy to make, which could

have led to a serious mistake.

4
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the decision-maker. They are developed in such a graphical form that they

should be easy to explain and, with a little practice, easy to understand.

For the decision-maker, confidence is always the most important

element, clear understanding of uncertainties is next and accuracy generally

last. Of the two alternatives discussed, the soft data subjectively derived

leading to 50 inequalitites should be preferred over the hard data of ten

equations. This conclusion is the opposite of the usual reaction where

hard data have commonly dominated the soft, but with the application of

new techniques it appears that past priorities should be reversed.

In this discussion of operational values it may appear that MDS has

been favored over other techniques. The reason is that it is the most

sophisticated one and for practical operation, for reaching the decision-

maker, it may often be the most effective. It may not be, however, the

simplest approach. As explained, when the dimensions are predetermined,

multiple regression analysis may be simpler*; so may also be the applica-

tion of direct magnitude estimation. In fact, in many cases the most

effective process may be a hybrid combining several techniques applied

in a way to make the best use of their special values.

There is clearly much work to be done in this area and much

experience to be gained, but there is little doubt that a great step

has been taken in a very right direction.

A summary list of the principal characteristics of MDS with emphasis

on nonmetric form is given in Table 4 which follows:

* Regression analysis can also be used with MDS when the dimensions are

determined in order to predict or account, for instance, for preference

judgments.
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TABLE 4 

Summary of Characteristics of Multidimensional Scaling 
With Emphasis on the Non-metric Form 

Basic Types of Application 

1

B.2

• Development of reliable quantitative guide for the design

and the selection of alternative systems. The data base of

this guidance is developed not from the opinions of experts
on what is a good system or what are the needs of 'people,

but from the measurement of the perception of individuals

representative of the people (or groups) who will benefit
or suffer from the system. (The guide can be as exact as a

specification. It can be applied to broad or narrow societal,

institutional or engineering systems.)

2. Establishment of the existence and degree of coherence within
groups as regards their judgments (or perceptions) of the

alternatives (or stimuli) presented to them. (See Character-
istic 10)

3. Particularly suitable:

(a) when credibility is critically important (see Character-
istic 16);

(b) when the number of significant factors (or dimensions)
underlying judgments are not definitely known;

(c) when distortion of the result through prejudice (or bias)
must be avoided. It commonly arises from professionals
who collect the data or from subjects whose judgments are
the source of the data. (See Characteristics 13 and 14).

Output of Technique 

4. Determination of the number n of major dimensions underlying
individual judgments of a set of alternatives.

5. Accurate quantification of the relative importance (or weight-
ing) of these dimensions.
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6. Determination of the residual uncertainties (or "stress").
The process is an iterative one searching'the "best fit"

to the ideal solution by reducing the stress to a minimum.

7. Presentation of individual or group perception of each
stimulus by a point in an n-dimensional stimulus psycho-

logical space.

B.2

8. Presentation of the perception of an individual (or group)

by a point in the n-dimensional subject psychological space,
the n co-ordinates of this point are proportional to the relative

importance he attaches to each of the dimensions. *,

9 Spatial presentation in subject psychological space of the

relationship of the perception of individuals to each other,

to the average of the peer group and their distribution within

the peer group.

Direct Deductions from the Output 

10. Correlation of the psychological dimensions established with

known or recognizable physical or behavioral parameters.

(Experience indicates that such correlation is consistently

obtainable)

11. Establishment of coherent group from commonality of perception
indicated by clustering in relation to certain dimensions in
the subject space. (Such clustering is a more accurate indi-

cation of the existence of commonality as regards these di-
mensions than from such usually applied criteria as appearance,
background, work habits, income, etc.)

Credibility and Freedom from Prejudices 
(Non-metric data is the most _potent) 

12. The judgments of subjects are repeatable. The non-metric
judgments asked of the subjects are so simple that responses
seem bound to be consistent, and have been so found.

13. The alternatives presented are, or can, generally be made such
that the subjects will not be aware of the dimensions involved,
so that the judgments they are required to make are unlikely to
be willful or subconscious distortions of their natural per-
ceptions.

*The INDSCAL procedure (See Section B7) developed the concept of
subject space. In that procedure stress is not used.
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14. The process generally makes the output substantially

independent of the prejudices of the professionals who

apply the technique.

15. The n-dimensional perception of each individual is

identifiable independently of the group; it is not tied

to the statistics of a group response.

16. The non-metric form of data, supported by characteristics

12 to 15, seem to overcome much of the professional doubts

of the reliability of psychological scaling and, possibly

more important, seem in at least one case to be acceptable

to a committee and series-of-approvals decision process

comprising non-professionals as well as professionals.

B.3 EXAMPLES OF NONMETRIC SCALING 

B.3.1 One Dimension 

To explain the principle of nonmetric scaling, consider firsta single

dimension or axis with points on it marked A, B, C ... (see Fig. B1). The axis

can represent any type of variable -- distance, sharpness, contrast, aspect

ratio, etc. Whatever the nature of the dimensions the separation between

points is referred to as "a psychological distance." In order to relate

the distance between points to the concept of dissimilarity, one can view

these points as "positions" on the line AE. A "position" should be viewed

as a stimulus. The measure of the dissimilarity of a pair of positions is

then the distance between the two stimuli.
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The distance between all possible pairs of positions was

measured and listed in order from the shortest to the longest. With

five positions, there are a total of ten pairs. Arbitrary distances

from a set of random numbers were used to draw Fig. Bl. The distances

.between pairs of positions in ranking order are shown in line marked C.

The question is: if one is given only the set of nine inequalities of

the top line can one establish the location of the five positions rela-

tive to each other? The answer is yes: -- with a certain degree of

tolerance.

1

C1 C2

Inequalities CD K. AB ‹; DE C BC K. CE < BD < AC ‹. AD < BE < AE

3 4 7 9 10 12 13 16 19 23

C1 4 4 7 8 11 12 12 16 19 23

C2 2.5 4 7 9.5 9.5 12 13.5 16 19 23

FIG. Bl Unidimensional example showing the limits of the motion of
point C beyond which some inequalities would be violated.
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This can be demonstrated by considering the effect of moving

the location of position C a small distance. If it is moved one unit

to Cl, it will be seen from the line marked C1 that inequalities of

CD to AB and of BD to AC are violated. If it is moved 1/2 unit to C2

as in the line marked C2, the inequality of BC to CE is violated. It

is seen that if the set of inequalities is to be maintained, C cannot

be moved more than 1 unit to the left or 1/2 unit to the right. On the

basis of the inequalities alone, the location of C can therefore be

established within -1 and +1/2 units. This argument is not completely

correct, for C might be moved a greater distance, if other positions

were also moved, but it is clear that the range of possible locations

of C will be restricted, if all the inequalities are to be maintained.

In other words, it is possible to establish the location of all the

positions relatively to each other with varying degrees of accuracy

on the sole basis of the inequalities. The larger the number of positions

the more accurately will their relative locations be established.

This proposition, surprising as it may seem at first, on deeper4

consideration is to be expected. To make the explanation clearer, suppose

that instead of five positions there were ten. There would be 45 pairs

of points producing 44 inequalities. A set of 44 inequalities contains

a lot of information from which certain deductions can be reached. It is
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demonstrated in the next section that these 44 inequalities contain

enough information to establish the relative location of ten positions

in the more difficult situation of two-dimensions with an average in-

accuracy of slightly more than one percent.

Thus, out of the soft information of many inequalities of a

ranked order can emerge, not the exactitude obtainable from the hard

information of a smaller number of algebraic equalities (or equations),

but a range of values, a range small enough that inaccuracies of only

a few percent can commonly be obtained.

A rough rule of thumb for the number of stimuli needed to pro-

vide a good approximation is three to five times the number of dimensions.

The smaller number can be satisfactory if the stimuli are well spaced

over the environment.

It will be realized from this example that a basic principle

of the nonmetric technique is the comparison not of individual stimuli

with other stimuli, but of a pair of stimuli, such as BD, with other

pairs as to their dissimilarities. The reason for taking pairs is that

when many pairs are compared, information develops about the psycho-

logical distance between the members of a pair in relation to that between

•

`Wk.
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numbers of the other pairs. Comparing individual stimuli with the other

individual stimuli instead of pairs will produce only a rank ordered

list of the stimuli . As long as the list follows the transivity rule,

(that if A is better than B and B better than C, then A is better than C),

it is not possible to develop from such a list alone the psychological

distances that separate A, B, C, etc.

B.3.2 Two Dimension 

A simple example with more than one dimension was calculated

by Wish for the location of ten cities in the United States (Fig. B2-8)(92).

The distances between all pairs of cities, forty five of them, were ranked

in order. The only information given to the computer was this rank-ordered

list. It was asked to locate all ten cities relatively to each other.

The result is shown in Fig. B2-b. Note that the computer did not know

the direction of North so that its answer had to be rotated to compare

it with a true map.* Its accuracy is best demonstrated in Fig. B3 where

the distances between pairs calculated by the computer are plotted against

the actual distance. The result, if perfect, would be a straight line;

the average error is 1.10/.

*The map might also have had to be inverted, for the inverted map would
fit the judgment data equally well as the map itself.
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(A) G EOGRAPHIC LOCATIONS OF TEN U.S. CITIES
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(B) MD-SCAL SPACE FOR DISTANCES BETWEEN CITIES
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Fig. B2 MULTI-DIMENSIONAL SCALING

Application of Multidimensional Scaling (Source: Myron Wish (92)
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AVERAGE ERROR = 1.1%

205.00  

0.21 2.50
PSYCHOLOGICAL DISTANCE CALCULATED FROM RANK ORDERED LIST

Fig. B3 PHYSICAL vs PSYCHOLOGICAL DISTANCE
Two-dimensional space from a multidimensional scaling analysis of the geographical
distance between ten U.S. Cities
(Source: Myron wish (92))



B.3.3

- 52 -

B.3.3 Nonmetric Versus Metric Scaling 

Both metric and nonmetric MDS are based on judgment data of

pairs of objects or psychological stimuli.

Metric scaling, since it requires quantitative judgments, makes

strong assumptions about the relation between similarities and distances.

The correct relationship is often not known, in which case some assumption

is made.

Nonmetric scaling liberalizes these assumptions not requiring

a quantitative estimate of the psychological distances, but only a rank

ordering of these distances. In other words, the distances need only be

monotonic. It relieves the subject from having to quantify his judgment,

to support it with a number. It also allows among other things a much

wider variety of data, including many aspects of human relations.

Perhaps the most important impact on theory of the nonmetric

breakthrough was the confidence that it gave that the psychological

dimensions of a set of judgments could be identified and that none of

them were concealed by the assumptions inherent in multidimensional scaling.

That confidence is increasing as methods are developed to apply the

principles to comparing the judgments of individuals and their relation-

ship to their peer groups and gradually removing one-by-one the assumptions

of the approach.



B.3.3

- 53 -

As regards the relative practical importance of the metric

and nonmetric forms of MDS, Douglas Carroll interestingly points out

It . . we are increasingly finding that for practical data analysis

the distinction between metric and nonmetric methods is not often as

important as it once appeared. The difference between metric and non-

metric solutions for the same data is not usually very great. To use

statistical terminology, we can say that the metric methods are surpris-

ingly 'robust' against a wide variety of violations of the assumptions

on which they are based. It required the development of the nonmetric

methods, however, to provide the comparison that has made this degree of

robustness apparent.
"(.93)

It seems that the selection of metric or nonmetric approach

will generally depend on the care with which subjects reach their

judgments, the number of judgments that are necessary, the complexity

of the applicable algorithm and the importance and effect on the user's

sense of confidence. With a metric approach, however, there may remain

an element of uncertaintly whether some of its assumptions have concealed

some important aspects of the analysis.

Before describing some practical applications and the technical

process of MDS, it is important to note that there often is a technical

difference between psychological distance for dissimilarities and for
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preferences. A preference implies a dissimilarity but of a special

kind. One can like equally well objects that are very dissimilar. The

preference judgments of any one individual are often one-dimensional,

similarities and dissimilarities on the other hand are more likely to

be multidimensional. For these reasons, the identification of the

dimensions of preferences and dissimilarities may require different

treatment.

B.4 PREFERENCE AND SIMILARITY TYPES OF JUDGMENT 

In making judgments subjects are asked to express their

perception of some attribute of the single stimulus of pairs presented.

Examples of attributes are preference, weight, similarity of pairs,

etc. These judgments may be based on one or more dimensions of the

stimuli.

The non-metric comparison of a pair of stimuli, A and B, can

generally be expressed as

where '

A> B

may mean "preferred to."

Similarity requires the comparison of pairs of stimuli. The

comparison is to be based on the difference between the stimuli of a

pair AB compared with that of CD, which can be expressed by the inequality

AB > CD --(2)
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For all attributes except similarity types, the Pairs have an algebraic

sign. For the preference attribute, if A is preferred over B one can

write for the pair AB

P(AB) = - P(BA)

For the similarity attribute, however,

S(AB) = S(BA) - - (4)

(Where P....-.: degree of preference, and S = similarity)

There is, therefore, an important psychological difference between

similarity (expression (4) and othar attributes (expressions (1) and (3).

It is reflected in the results of certain applications of MDS and the

development of certain techniques for identifying psychological multi-

dimensions from preference-type data.

In the two examples given in the previous section, the unidimensional

one of Fig. B1 and the two-dimensional one of Fig. B2, show that the

criterion for a set of judgments to be unidimensional with MDS processing-

requires the psychological distances to be monotonic. It must also

follow the rule that the psychological distance between stimuli A and

B plus that between stimuli B and C approximately equals that between

stimuli A and C, or geometrically that

d(AB) + d(AC) = d(AC) - (5)

(where d 5 distance)
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If A, B and C lie in two or more dimensions, the following

inequality holds:

d(AB) + d(BC) d(AC)

B.4

This inequality should be more than marginal, if the fact that

the stimuli have more than one dimension is to be clearly indicated. For

this reason it is desirable to select stimuli covering a wide range of

values of parameters, often extending beyond the range of practical interest.

It is very easy for a subject to compare a pair of stimuli and

decide that stimulus is preferred to the other. We make such comparisons

all the time; we do so whenever we buy anything, so that such comparisons

come naturally to everyone. Because it is so simple and reliable, this

simple rank ordering is commonly the first step in the non-metric identi-

fication and quantification of the dimensions of preference judgments.

Such rank order can be considered to be the unidimensional representation

of the attribute being judged. As previously explained, as long as this

order is transitive, as it almost always is for preference data, the identi-

fication of dimensions will require additional data. It is much more

difficult to compare the difference in preference between pairs, to decide

for example that "the difference in my preference between stimuli A and B

of pair AB is greater than that between stimuli C and D of pair CD." There

appears to be a tendency under such conditions to switch the judgment
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unconsciously from difference in preferences to dissimilarities, or to

pick on some dimension unconsciously and judge on the basis of the

differences in it rather than on overall preference. The mental process

that takes place may distort the result of the analysis.

When applying the nonmetric MDS process, comparison is made be-

between differences in the attribute between pairs of stimuli. Various

techniques are used presenting three or four at a time, referred to as

triads and tetrads. The process requires first obtaining the best fit

of the non-metric data of the pairs to monotonic ordering assuming only

one dimension. If the residual stress is large, then the best fit is

developed for two dimensions, and so on until the residual stress and other

considerations indicate that the principal dimensions have been identified.

Eastman Kodak has carried out a long series of tests on the human

perception of photographs. Among them were tests on the dissimilarities

and on the quality of a number of photographs of the same scene, but dif-

fering in quasi-random fashion in three parameters -- modulation transfer

(a major characteristic of resolution), contrast and noise. The subjects

were not told which parameters were different. In a series of tests, the

stimuli were presented in tetrads and the subjects were asked to indicate

which pair of two pairs presented showed the greater difference. In one

set of data collected the subjects were asked to compare the pairs on the
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basis of the dissimilarities, that is the difference in general appearance

between the pictures of each pair, and in another set on the basis of the

(94)difference of the general quality between the pictures of each pair.

The result was surprisingly consistent. The tests were repeated

using various techniques -- tetrads and triads, metric and nonmetric,

different groups of subjects, different scenes in the photographs.

The MDS analysis of the data showed negligible difference between scenes,

techniques, metric and nonmetric, and even between groups -- professionals

and non-professionals. There was one consistent difference, however: the

MDS analysis of the perception of individual subjects obtained from dis-

similarity data showed clearly three dimensions, while the difference-in-

quality data always showed one dimension. In both sets the residual stress

was very small, indicating that all the major psychological dimensions

had been identified for each individual. Essentially, the result means

that for difference in the quality of pictures equation (5) applies, while

for dissimilarity inequality (6) does. Unidimensional results were obtained

with attributes other than quality wuch as sharpness and skin color.

From a unidimensional spatial representation of an individual's

perception such as may be obtained from preference data, it is not possible

to identify directly the parameters which influence the judgment of pref-

erence. There are, however, several models from which the dimensions of
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such preference judgments can be identified. These models are based

on the differences in the perception between individuals. Two of them

are outlined below. The vector model assumes that preferences are

linearly related to its dimensions (see Section B.8.2), and the unfold-

ing model takes into consideration that this relationship may not be

linear nor even monotonic (see Section B.8.3).

B.5 EXAMPLES OF JUDGMENTS OF PHOTOGRAPHIC PICTURE QUALITY 

Two examples are given. One, sharpness, which was handled uni-

dimensionally and the other, the hue of color, which is clearly two-dimen-

sional. An overall preference model for picture quality is being developed.

There is little doubt that its many psychological dimensions will be identified

and in due course correlated with known physical parameters.

B.5.1 Sharpness 

A dimension of picture quality is sharpness. Higgins
(61 ) 

made

a study of the sharpness of photographic images of pictorial subjects.

Sharpness is not a technical, measurable quantity. When tests were started

by Eastman Kodak, it was not known what physcial measurement would correspond

to the subjective assessment. It could reasonably be expected to be related

to the physical curve known as the system modulation transfer function (MTF),

the latter being a combination of the MTF of the photograph and associated

optics and the MTF of the human eye. (An MTF is expressed as a plot of
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modulation transfer against spatial frequency -- see Appendix A). Groups

of about eight viewers were shown a number of photographs having different

MTF's, but the same contrast and graininess or noise,and asked to rank

the dissimilarities in sharpness between pairs of these photographs.

The data were the input to an MDS computer program. The result was a

one-dimensional solution. Vairous functions of MTF were tried before

a good correlation was found between the psychological and parametric

distance.

Fig. B4 shows the plot of observed sharpness of pictures with

negligible noise, that is the one-dimension solution from the ranked order-

ing of one group of observers, and a calculated function of the MTF.* The

correlation is substantially perfect. As the noise in the picture was

increased the linearity of the correlation remained excellent, but the slope

of the line dropped until with a lot of noise it came close to the hori-

zontal axis.

Especially important were the results obtained with other observer

groups and with several variations of the measuring technique, that all groups

and all the variations gave substantially identical results. One of the

*The function was of the "Modulation Transfer", that is the area under
the curve obtained by squaring the ordinates of the System Modulation
Transfer Function.

41.
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PHYSICALLY COMPUTED SHARPNESS

B.5.1

Fig B4 EXAMPLE OF APPLICATION OF SCALING HANDLED IN ONE DIMENSION
A number of pairs of photographs were ranked by the judgment of several
observers in accordance with their sharpness. Sharpness can be measured
physically as a function of "modulation transfer." The plot shows the
excellent correlation between the sharpness dimension from subjective
ranking and the physically calculated sharpness from measurement of
modulation transfer. Several groups of observers were used giving
substantially identical results (Source: G. C. Higgins (63 ))
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variations used was interesting because of the ease with which judgments

can be made. It was based on presenting three pictures at a time instead

of two pairs. The most and least sharp selected by the viewer were placed

at specific points where he could see both simultaneously. The viewer

was then asked to place the third at a spot which he felt represented its

sharpness in relation to the other two.* This method could be used to

provide both metric and nonmetric data. Both types of data gave substan-

tially similar results. This variation, presenting items in groups of

three, has the additional advantage over comparing two pairs in that with

eight pictures there are 378 combinations for comparing all possible pairs

with each other and only 56 for comparing a triad of items.

B.5.2 Color -- Hue

Color comprises three parameters -- luminance, saturation and

hue. Hue has been analyzed over a period of a great many years because

of the commercial need to be able to describe a color accurately. One

of the results of this work has been the "Munsell Color Notation" of which

*The placing of the third picture was in this case one-dimensional, that
is, it was placed in the line joining the first two. It can be two-

dimensional. In studying dissimilarities of colors, Helm used a process
by which the viewer would judge the distance from each of the first two
pictures so that the placement of the third would be at the apex of a
triangle (95 )
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the Munsell Hue Notation is a part. It was developed by Munsell and

(88,96)
his corporation. The hue notation was obtained by the judgment

of many people on the dissimilarity of colors, building the full scale

4 of colors in equal dissimilarity steps, covering all visible hues. The

•

presentation is a circle rather than the linear plot that would be ob-

tained were it based on the physically measurable parameter of the wave-

length of light; when based on psychological dissimilarities, it is

circular because the red and red-purple, which lie at opposite ends of

a spectrum, are subjectively similar in appearance.

In 1964, Helm(95) attacked the problem using only 10 hues of

equal luminance and saturation. He had 14 subjects judge dissimilarities

of pairs of colors according to the multidimensional technique. He ob-

tained from ten subjects, considered to have normal color vision, a spatial

configuration very similar to the circle of the Munsell Hue Notation. A

later analysis of his data by a recently developed individual multidimen-

sional differences scaling model (the INDSCAL model) described in Section

B.6,developed the circle of Fig. B5, very close to the Munsell circle, and

identified two axes which appear to correspond to the blue-yellow and Magenta-

green response of the eye-brain complex.*

*The eye has three types of color cones sensitive respectively to blue,

green and red. These are combined by interconnecting nerve fibres lead-

ing to the brain and producing the sense of yellow for which no cones

exist in the eye. This eye-brain combination produces the blue-yellow

and magenta-green psychological dimensions (97 )s
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Fig. B5 MULTIDIMENSIONAL CONFIGURATION
Dissimilarities of colors (Source: Carl E. Helm ( 95)
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DISSISIMLARITY OF PAIRS

IMPERFECT ASCENDING RELATIONSHIP
(NORMALIZED) STRESS = 10%
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•
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DISTANCE

SHEPARD DIAGRAM
Ten pairs of five items showing monotonic relationship between dis-
similarity 86 psychological distance for pair (2,4) (Source: J. B.
Kruskal (83))

B.5.2



B.6.2

-66-

B.6 PROCESS OF NONMETRIC MULTIDIMENSIONAL SCALING 

B.6.1 Relating Rank to Psychological Distance 

The following examples used for explanation were given by

Kruskal.
(83) 

One example comprises 15 items providing (15 x 14)/2 or

105 pairs. The data consist of a rank ordered list of the dissimilari-

ties of these pairs. The list in effect says, for instance, that pair

(13,21) is more dissimilar than pair (48,72). With 105 pairs of dissimi-

larities there are 104 such inequality relations. In the ideal final

spatial representation, the relationship between the distances and the

ranking order of the dissimilarities would be perfectly monotonic. An

example of a plot showing the distances versus the rank order of dis-

similarities is shown in Fig. B6 for the case of ten pairs. The pairs

(1,2), (3,4), (3,5), (1,5) and (1,3) had already been shifted as indicated by

the dotted lines. At this stage the fit would become perfect, if pair

(2,4) were shifted as shown. Such a plot is often called a "Shepard diagram."

B.6.2 A Two-dimensional Example 

Returning to the case of 15 items and 105 dissimilarities, Figs.

(98 )B7, B8, and B9, originally presented by Coombs and Kao, and described

in Kruskal's papers,(83) represent configurations arrived at three stages

of the iterative process for two-dimensional scaling.



Fig. B7

e(12

_io 4

/i., r3 0'r 07 69 C111 eii 3 ',115

INITIAL CONFIGURATION
(Source: Coombs and KAO Data (105))



- 67

-02

07

.412

01

-04
Gkll

914-

09 Q10

a3

06

S;15

015

08

Ci13

Fig. B8

Fig. B9

CONFIGURATION AFTER 10 ITERATIONS

(Source: Coombs and KAO Data ( 98))

02

07

012

01

014

011

014

09 010

03

05

06

015

08

013

CONFIGURATION AFTER 50 ITERATIONS
(Source: Coombs and Kao Data, (98 ))

B.6.2



B.6.2

The initial stage (Fig. B7) is arbitrary. The 15 items are laid

out in any convenient configuration. For the first iteration, all the

points are moved a little to bring the inequality relationships of the pairs

more closely to the ultimate monotonic ideal. To carry this out, there

is a widely used iterative technique known as the "method of gradients" or

the "method of steepest descent." The short lines associated with each

point in Fig. B7 indicate the change at the first iteration. After each

iteration a figure for the remaining stress is calculated. Stress is a

measure of the departure from the ideal monotonic relationship. A best

fitting function can always be obtained even when the fit is poor. The

algorithm used provides simultaneously the best fitting function of the dis-

similarities and the stress, that is the deviation between the actual dis-

tances from this best'function.*

Fig. B8 shows the spatial configuration after ten iterations and

Fig. B9 after 50.

Generally, from 50 to 100 iterations may be necessary. (Computer

programs are available). The stress is seldom reduced to zero, the iterative

process is stopped when the stress changes but little' with each additional

iteration. Stress is expressed as a precentage. Kruskal assesses the

goodness of fit as follows:

* The stress is the square root of the sum of the square of these deviations,
divided by an appropriate normalizing factor.
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TABLE 5 

Stress 

20%
10%
5%

21/2%
0%

Goodness of Fit 

Poor
Fair
Good
Excellent
Perfect

B.6.3

B.6.3 Establishing the Number of Dimensions 

When the stress has reached a stable level and is still high, the

reason is likely to be that the number of dimensions is not adequate. To

establish the number of the major dimensions of the judgment data, the

stable values of stress reached is plotted against the number of dimensions.

(99)Fig. B10 shows such a plot for two cases studied by Indow and Uchinzono

(10CD
and by Indow and Kanazawa dealing with color varying in hue and chroma.

The sharp angle at the points on both lines corresponding to two dimensions

indicate, probably for both cases, but certainly in the case represented

by the solid line, that three dimensions represent sufficient improvement

over two to warrant the third dimension being taken into consideration.

Practical experience shows that increasing the number of dimensions

beyond a certain number may reduce the accuracy of the information developed

because the higher dimensions may merely be accounting for the noise in the

data. In other words, the noise can lead one astray by distorting the

•011
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development of the less important dimensions. It is necessary to judge

at what point additional dimensions will provide no useful information.

The criterion of usefulness is often the development of correlation between

psychological dimensions and recognizable parameters. Barbara McDermott

points out that "interpretability is the most useful way of finding an

(10i)
appropriate balance between accuracy and parsimony."

The orthogonal axes may be statistically well defined, but unless

a special model is used, such as the INDSCAL model described in the next

section any other set of orthogonal axes is equally correct. Correlation

of the psychological dimensions with physical parameters will require that

the axes be rotated until some correlation is recognized. This process of

rotating axes becomes rapidly more difficult as the number of dimensions

increases, becoming almost impossible with more than three.

B7. INDIVIDUAL DIFFERENCES SCALING (INDSCAL) 

Just as the dissimilarities of stimuli perceived by an individual

can be represented in a "stimulus" space, so can the perceptual differences

of individuals be represented in a "subject" space. This subject space

depicts individual differences and from this information psychological di-

mensions can be determined. A model has been developed by Carroll and

Chang
(102) to do this and has been given the name INDSCAL.

•



B.7

INDSCAL is a recent development from which several important

features appear. Its principle is the development of the differences

between subjects brought out by the dissimilarities data collected from

each in order to establish the axes of the spatial configuration. A joint

representation of stimuli and subjects is developed from which a stimulus

space, called the "group stimulus space," is produced. The group stimulus

space defines the stimulus dimensions. In this process the assumption

is made that all the subjects respond to the same dimensions. The dif-

ferences in their perception lies in the difference in the weight each

subject gives these dimensions. On the basis of this assumption, the

INDSCAL computer program, in contrast to that used in the ten-city example

(Fig. B2), establishes the set of axes which provide the best spatial

representation of the perception of the group. These axes therefore are

not to be rotated. The solution represents a set of characteristics

unique for the group up to permutation of co-ordinate axes. One of the

outputs is the "subject space" produced by using the weights for dimensions

as coordinates for each individual.

Experience with INDSCAL has been that its uniquely oriented axes

usually correspond to psychologically meaningful dimensions. Where there

are known physical parameters, they often correspond in a one-to-one fashion

to these axes.
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An interesting application was to hue, already mentioned, in which

the relation between physical parameters and psychological dimensions is

somewhat more complex. Fig. B5 showed the group stimulus spatial dissimi-

larity configuration of ten hues based on the dissimilarity data collected

by Helm referred to earlier. It is repeated in Fig. Bila. It clearly

shows two dimensions. Ten "normal" subjects cooperated in ,the test, four

others were color deficient. INDSCAL established the "subject" space con-

figuration of Fig. Bllb. The weighting applicable to subject Ni for instance,

is proportional to OX in dimensions 1 and to OY in dimension 2. The distance

from the origin can be interpreted as the "communality" of that subject

with the group, or as the variance accounted for by the group stimulus space

for that subject's data.

The stimulus space for four individuals is shown in Fig. B11 c, d,

e, and f. While the group stimulus space is a circle, some individual

stimulus spaces are ellipses with well-defined principal axes. The indi-

vidual subject spaces that vary substantially from a circle indicate a color

deficiency and provide a quantitative measure of that deficiency. It is

particularly noticeable in subjects CD4a and CDI.

INDSCAL establishes the unique direction of the axes of the group

from each individual deviation from the group. It is seen that the extreme

points of dimension I extend from the purplish-blue at one end to the yellow

at the other, and those of dimension 2 from the red to the bluish-green.



B.8.1

- 74 -

0)

DIM 2

GY(2)

GY(1)

R

PB

P( 1)

P(2)

RP

GROUP STIMULUS SPACE

DIM 1

DIM 2

GY(2)
PB

GYM

Ni)

R 

P(2)

(c) RP

SUBJECT NI0a

DIM 1

(b)

DIM 2

Y •

NO6
N10.

149
118
N7
N6

115/14
113
N1

.11
CD4a,b
CD3

CO2
CD!

0

SUBJECT SPACE

X

DIM I

DIM 2

R

(d)

PB

P(1)

P(2)

RP

SUBJECT N7

DIM 1

COLOR CODE

RED

YELLOW

GY(1) GREEN -YELLOW

GY(2) GREEN - YELLOW CONTAINING

MORE GREEN THAN GYM

GREEN

BLUE

PB PURPLE - BLUE

NI) PURPLE

P(2) PURPLE CONTAINING MORE

PURPLE THAN P(1)

RP RED PURPLE

GY(2)
z

GYM

(e)

DIM 2

SUBJECT CD4o

DIM I

DIM 2

GY(2)---G
GYM

PB

(f)

)(1)

 Rr-P(2)

SUBJECT CD1

DIM 1

Fig. B11 INDSCAL PROCESSING
Color data of Helm (95 ). (Source: Carroll &, Wish (1113))
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As already mentioned, these axes correspond well with "blue-yellow" and

"magenta-green" response of the eye-brain complex. '3) Over 907. of the

variance for all subjects was accounted for by a two-dimensional INDSCAL

solution.

Another example of the application of INDSCAL involved developing ,

a stimulus space configuration of audible tones. The stimulus involved

the 24 combinations of four different tones, three percentage modulations

and two wave forms (sinusoidal and square). One would expect the stimulus

configuration to be three dimensional. And indeed this was the finding.

The correlation was considered excellent. Without rotating the axes, which

INDSCAL avoids, the orientations of the three psychological dimensions were

found to be less than 15° away from that of the physical parameters. The

cosine of the angles between the psychological and the physical axes were

(10 2)
.990, .995 and .968.

B.8 PREFERENCE ANALYSIS 

B.8.1 Types of Analyses 

A number of multidimensional models have been proposed to analyze

individual differences where the available data for an individual is uni-

dimensional as is often the case when analyzing preferences and certain

other attributes (see Section B.4). These also enable the measurement of
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the relative importance of the dimensions underlying the subjects' preference

judgments. In these cases, the multidimensional analysis of preference

data is derived from the differences in preference between individuals.

Preference models most widely known are the vector model first

proposed by Tucker, 
(104)

form by Coombs,
(10

5
)

and 
Hays.(100

and the unfolding model proposed in uni-dimensional

and generalized to the multidimensional form by Bennett

The models discussed assume a multidimensional configuration of

stimulus points. An excellent summary of these models is that given by

Carroll.(93)

B.8.2 The Vector Model 

In the vector model a subject is represented in the group stimulus

space by a straight-line, a vector. Each subject has his individual vector.

Fig. B12 shows a group stimulus space configuration with five

stimuli and two subject vectors in a two-dimensional space. The projection

of the stimuli on the vectors represents the preferences of the subjects

for the stimuli. The projection of the stimuli on the vectors shows the

monotonic sequence to be different for the two vectors, being ABCDE for one

4
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Fig. B12 STIMULUS SPACE WITH PREFERENCE VECTORS FOR SUBJECTS
Two subject vectors in a group stimulus space of two dimensions
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and BAECD for the other. Thus, the orientation of the vectors defines the

relative importances of the dimensions for these subjects. The importance

f a dimension is proportional to the cosine of the angle between the vector

and the dimension. The relative importance of dimension 1 to subject 1 and

subject 2, for instance, is cos CK 1/cosi,‹ 2.

The stimulus space configuration should not be expected to be the

same for similarity and preference judgments. Sometimes they are closely

similar as in the example that follows. When they are not the same, the

stimulus configuration can be obtained from the differences in the preference

judgments of individuals on the assumption that their psychological dimensions

are the same, but the weights applied to these dimensions are different.

In some cases, as in the analysis of the quality of pictures by

Eastman Kodak referred to in Section B.4, the difference between individuals

can be very small. in the case of Eastman Kodak tests, not only was the con-

figuration for all subjects found to be unidimensional, but was also very nearly

the same straight line except for a very few whose configuration was so radi-

cally different that Che data they provided were considered inappropriate for

use in the analyses of the group. In cases of this kind it will generally

be satisfactory to assume that the dimensions obtained from dissimilarity tests,

after reliable correlation has been obtained with known physical parameters

can be applied to the preference data. The weighting, however, will generally

be different. By multiple regression analysis it is then possible to establish
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the relationship of these parameters with the commbn unidimensional con-

figuration obtained. Thus, the subjective judgment of quality, sharpness

or other attribute which produced the unidimensional result, can be ex-

pressed as a mathematical function of the known physical parameters.

Barbara McDermott
(lox) 

applied the vector model to a study she carried

out on the preference of 31 subjects for speech transmitted through 22

simulated telephone circuits that had been submitted to a variety of linear

and non-linear distortions. Three dimensions emerged. They were "Degree

of distortion in signal", "Degree of distortion in background", and "Loudness

Level". These three dimensions accounted very well for the preference

judgments of all subjects. The subjects preferred the circuits that had

the least distortion, but they differed with regard to the relative importance

of the three dimensions.

The analysis was carried out by two methods. The first assumed

that the configuration of the stimulus space would be the same for dis-

similarity and preference judgments. This method is said to be "external"

because it makes use of data other than preference data. The second, said

to be "internal", used only preference data; it used the difference between

individuals to determine the preference dimensions. Both methods produced

substantially the same results. The configuration of the stimulus space in

this case proved to be very similar for both dissimilarity and preference.

•••
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B.8.3 The Unfolding Model 

The vector model makes a serious assumption although it is known

in general not to be true; it is often, however, a reasonable approxi-

mation within a certain range of values. When such an assumption is made,

the range of its validity should be clearly indicated in reporting an

analysis using the model. The model assumes that preference varies mono-

tonically with all dimensions -- if a certain amount of a thing is good,

more is better. Actually, for most dimensions there is an optimal value.

Optimal values are directly contained in the unfolding model of Coombs.(1o5)

The concept in one-dimension is shown in Fig. B13 for three subjects. Each

subject is assumed to have his individual "ideal points" which represent

his optimal values. His preference is assumed to decrease symmetrically

on either side of these points. The monotonic preference order for stimuli

A, B, C, D, E is indicated for each subject.

Hays
(106)

This concept was expanded to several dimensions by Bennett and

as depicted in the two dimensions of Fig. B14. There, the lo-

cation of the optimal values are shown for each of the three subjects in

relation to the position of the five stimuli in the two-dimensional space.

The iso-preference contours (loci of equal preferences) are a

family of concentric circles centered at each subject's ideal point. In

three dimensions they are concentric spheres, in more they are concentric

hype rspheres.
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Fig. B13 UNIDIMENSIONAL UNFOLDING MODEL

Distance of stimulus from subjects "ideal point" (this optimal value on the
unidimensional scale) is assured to define (inversely) the preference scale of
that subject) (Source: Douglas Carroll (93))

X2

A

111 (DABEC)

1 (BACOE)

11 (EACDB)

  X1

Fig. B14 MULTI-DIMENSIONAL UNFOLDING MODEL

Distance from subject's "ideal point" (inversely defines his preference scale).

No preference contours are concentric circles centered at "ideal points". They

would be spheres or hyperspheres in higher dimensions. (Source: Douglas

Carroll (9(3))
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Other unfolding models liberalize the assumptions and constraints.

In the first liberalization the "Weighted Unfolding Model" retains the
%

ideal points for different individuals, but allows individuals to weight

the dimensions differently in a manner analogous to the INDSCAL model.

It should be stressed that these weights need not reflect different per-

ceptual configuration, but different degrees of significance of the dimen-

sions. As pointed out by 
Carroll,(93) 

a man may perceive perfectly well

the difference between a blonde and a red-head, but this "dimension" may

be irrelevant to his choice, his preference of partners, but to another

it may make all the difference in the world. In a weighted unfolding model

the isopreference contours are ellipses, ellipsoids or hyperellipsoids.

In the second liberalization, the "General Unfolding Model Allowing

for Differential Rotations and Weights," the model allows differential

rotation of the dimensions.

The four preference models outlined -- the vector model and the

three unfolding models -- are each special cases of the one following.

The vector model is the special case of the unfolding model in which the

ideal points are at infinity. The three unfolding models are three stages

of liberalizing the constraints on the differences between subjects as

regards their perceptual dimensions. As discussed by Carroll, a variety

•
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of techniques are available for internal and external analysis in terms

of these four preference models, called by him the "linear-quadratic

(93)
hierarchy of models."



APPENDIX C

NARROW BAND TV OF VISIBLE QUALITY

G.E.'s "SAMPLEDOT"

PERFORMANCE ACHIEVED 

Robert Stone of G.E.ts Valley Forge Space Center has developed a very

narrow band TV system with good potential for meeting a need when the

available band is too narrow for regular TV, or when it is important to

provide several TV programs where there is spectrum room for, only one.

The practical application of this system does not currently compete with

present entertainment TV, for the quality of the display is noticeable

less. It could be a strong contender for picturephone and teleconferenc-

ing, providing a stride toward substitution of telecommunication for travel.

It is probably acceptable for TV broadcasting in remote areas like Alaska

difficult to reach economically by regular TV broadcasting. Of special

importance to the allocation of spectrum space is its potential application

to many kinds of institutional types of services such as education, health

delivery, under water exploration, traffic and security controls including

monitoring of parking lots, streets, shipping, etc.

Each presentation media whether theatre, movie, television have its special

limitations. The producer adapts his scenes to the limitations of the medium

he is using. With experience in handling a medium techniques are found to

overcome some of these limitations. The zoom lens, for instance, greatly

helped the limitation due to the small size of the TV screen. An important

limitation to Sampledot will be the handling of scenes having many rapidly

moving objects. It may not be possible for instance with a Sampledot-type
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system to swing or "pan" the camera across a scene.

Except for the scanning sequence, the standards of the system are compati-

ble with NTSC. The resolution of stationary and slow-moving objects is

the same as for regular entertainment TV. The reduction in bandwidth is in

a ratio of about 4 to 1.

The bandwidth of the system (at the 3 dB points) in the two models developed

is 600 kHz and 900 kHz, respectively. This performance has been achieved

at the cost of some, not very complex, additional circuitry .(two cards

4-1/2" x 4-1/2" in each of the transmitter and receiver), and some degrada-

tion in the quality of the picture. In one respect the quality is improved

over regular TV, in others it is worsened, but overall the quality is not as

good. The improvement is in the smear that often follows moving ovjects.

The deterioration is principally in the background and in some cases in the

resolution of fast-moving objects.

The performance varies with the decay time of the phosphor of the TV screen.

With long decay phosphor (P40) the resolution of rapidly moving objects is

reduced, a degradation which is not usually important. With short decay

(P4), there is no apparent loss of resolution. The reason is particularly

interesting; a small fraction (one sixteenth) of the picture is produced

every thirtieth of a second, each time with a different random pattern;

human perception reconstructs the object almost as completely as if it were

continously scanned. With both phosphors the smear associated with moving

objects is noticeably improved. The principal degradation is in the back-

ground. At close distances a pattern is noticeable -- referred to by the

G.E. group as "artifacts of sampling' For many professional applications, it
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is not destructive and, interestingly, after some use the viewer is no long-

er conscious of its presence. The viewing distance at which the structure of

this background is considered not to be disturbing is about 9 times the

picture height with a P4 phosphor, and 6 times with P40 phosphor.

With a 5" tube, such as one might have on a desk, this viewing distance

would be 2 ft. and 3 ft. •for P4 and P40 phosphors, respectively. For

professional operation, shorter viewing distances may often be usable

and acceptable. These estimates of viewing distance are the opinions

of engineers. No psychometric measurements have yet been made.

The following table shows the performance features of the TV part of

the sampledot compared with other TV systems.

COMPARISON OF TV SYSTEMS STANDARDS 
(Information provided by G.E. Co.)

Sampledot 
CCTV Stand. TV Pict. Phone SD900 SD600

(est.)

Video Bandwidth
(--3 dB points) 5 3 1 0.9 0.6 MHz

Horiz. TV Resolution 500 300 100 *670 *450 Lines

(Effective Chart Lines)

Vert. TV Resolution 370 370 200 370 370 Lines

(Active Scan Lines 2)

Video Frame Rate 30 30 30 2 2 Fr/Sec

Field Rate 60 60 60 60 60 Fld/Sec

Type of Scan Seq. Lines Seq. Lines Seq. Lines Pseudo-Random Dot
Pattern

(*Integrated over 32 fields)
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HOW WAS  PERFORMANCE ACHIEVED

The smallness of the degradation in visible quality in view of the

compression in bandwidth achieved, and the simplicity of the added

circuitry seemed truly remarkable. How was it achieved?

The eye-brain complex has three characteristics important to the

design of TV displays and basic to efforts for minimizing the bandwidth

for a given picture quality. The first is that the display of a shape

seldom has to have all its elements covered 30 timps a second to be

recognizable; with stationary or slow-moving objects, the repetition

rate can be much slower without substantial degradation of quality.

The second is that with rapid-moving objects, details and accuracy

of outline lose their significance, most of them are not seen, but

mentally reconstructed particularly when the object is clearly seen

at the start and after it has slowed up. The third is that systemati-

cally repeated distortion or visible picture elements, even of low

intensity, which are not part of the original scene, can be noticeably

disturbing.

The first two are the fundamental characteristics which permit and

give hope of compressing the bandwidth; the third is constantly frustra-

ting that effort. Some years ago Sidney Deutsch and others working

to overcome the third characteristic suggested that instead of scanning

a TV screen in a regular sequence of lines, better results might evolve

by illuminating randomly the picture elements (or dots) which make up

the picture. It was hoped that the full picture could be produced

over a much longer period that a thirtieth of a second with relatively

little degradation in quality, thus greatly reduqing the bandwidth. It
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was an interesting concept, which, however, was not satisfactorily

implemented at the time. Robert Stone picked up the pseudo random

concept and after considerable imaginative effort produced what is

now Sampledot.

Thus sampledot is a pseudo random system, which means that the picture

elements are illuminated •in a sequence which gives the appearance

of randomness within a small segment of a TV picture. The whole TV

picture is divided into these segments -- 64 or 96 of them. The

pseudo-random pattern in each segment consists of one picture element

in each of the 16 horizontal lines contained in a segment. This

pattern is repeated from segment to segment in one thirtieth of a

second. The process is carried out 16 times with different random

patterns for a total of close to half a second (actually 1/1.875 seconds)

covering all the elements of the picture.

The major part of the development was the discovering of a pseudo-

randomness which induced little disturbance to the viewer. In this

respect sampledot seems to have been successful. It has permitted the

frame time of a TV picture to be extended from a thirtieth of a second

to about one half second or a ratio of 16 to 1, out of which an ultimate

bandwidth compression of 4 to 1 has been obtained.

It will be noted that extending the full time of scanning a whole

picture from one thirtieth of a second to a little less than half of a

second shows the theoretical possibly of 16 to 1 bandwidth compression.

While the theoretical limit will probably never be achieved in practice



89.-

a close approximation to it may be expected. Further compression

however may be expected by introducing some memory techniques such as

those described in Appendix D. In addition when flat screen displays

are fully developed they may be found to be particularly well suited

to pseudo-random scanning because of each picture element having

individual circuit and may be able to approach more closely the

theoretical limit of bandwidth compression.

SPECTRUM REQUIREMENTS 

The emergence of a television system requiring a fraction of the

bandwidth of the present system immediately raises the question of

the possibility of a demand for spectrum space for this type of service.

Sampledot looks well enough for practical operation, its equipment

cost is only slightly higher than that of present TV, but for many

operations that cost may be more than balanced by the saving of

bringing its narrow instead of wide band TV programs to the input of

the system.

Sampledot is the first example of a TV system which may prove serious

contender for spectrum space, bringing in its wake a multitude of allo-

cation problems with associated societal-economic and technical con-

siderations directed to ensure the delivery to the public of its

potential benefits. Existing allocation rules may be adequate, but

until the appLications and needs are estimated and psychometric

measurements made on the quality of the display, that question will

be left unanswered.
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Among the technical considerations will be the type of modulation --

AM probably not; PCM probably for long distance; FM possibly, even

turning back to the advantages of narrow band FM proposed during

the FCC color television hearing of 1949-50.

The advent of Sampledot is a warning to be on the alert and be pre-

pared for the emergence of a demand in the years to come for this

new type of television service. It is likely to become' important

In view of the consistent increase in the demand for pictures in

communication and the cost of wide band transmission.
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APPENDIX D

CHANNEL CONSERVATION VIA
DIGITAL CONVERSION

The title of the Appendix is channel conservation rather than band-

width compression of television because the direction of this work

was primarily to be able to transmit television signals by means of

pulses instead of digits. Pulse Code Modulation (PCM) will normally

require a very much larger bandwidth than analog. The problem was

therefore to reduce the bandwidth as much as possible, but it was not

expected to reduce the bandwidth below that of analog.

Pulse code modulation consists of a series of pulses. Each pulse

provides an on-or-off type of information expressed by whether the

pulse is there or not. One on-or-off piece of information is known as

a "bit." With nine pulses in a sequence, for instance, there are

512 (= 28) different arrangements possible, each of which can be

given a special meaning according to a pre-arranged code. The measure

of the quantity of information in a message is the number of bits

of information it contains.

In a color television picture with an aspect ratio of 4/3 containing

525 x 525 x 4/3 or 370,000 picture elements (pels) flashed on the screen

30 times a second, with each pel having the equivalent of 512 levels

plus one bit for the color, the total number of bits of information the sig-

nal carries is

525 x 525 x 4/3 x 30 x 9
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or nearly 100 million bits per second. The Nyquist principle states

that the minimum analog bandwidth required to carry this information

is half the number of samples per second or 50 MHz. But the

theoretical Nyquist ratio is not achieved in practice. Normally, the

bandwidth to carry that signal is about equal to the number of bits

per second. The practical bandwidth is therefore about 100 MHz.

The actual bandwidth that currently carries the television signal is

4.2 MHZ wide. If the particular problem that the NTSC stahdards

present to conversion into pulse code modulation, the conventional

bit rate would probably be about 50 MHz. Assuming that the PCM

system is not degraded in the transmission and processing, a more

accurate pair of comparative bandwidth figures for carrying an

average good television picture by analog and PCM today are, therefore,

4.2 MHz versus about 50 MHz, or about twelve to one in favor of the

analog.

This bandwidth penalty exists because PCM does not duplicate the

analog signal; it is an approximation to it. A visible effect of this

approximation arises from the great sensitivity of the eye to small

differences in intensity in adjacent areas. This sensitivity makes

the conversion from analog to digital particularly burdensome for

television. (107) In analog operation, a change in intensity which

increases gradually is represented by a continuous change in the signal

so that no sharp lines appear in the reproduced picture. With

digital signals, however, changes in intensity are discontinuous;
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they take place in discrete steps. As a result, with PCM the change

in intensity, when it occurs gradually, will be represented as a

series of steps with the boundary of each step identifiable as a

line; its visibility will depend on the size of the step. (108).

These lines are distrubing to the viewer. They are referred to as

"contour" lines because of their resemblance to height contours of

geological maps. For these contours to be undetectable using uniform

digital steps, 8 bits or 256 grey levels have been found to be necessary.

The ninth bit referred to is required for color.

In converting to digital modulation for channel conservation, two

areas must therefore be considered, one counteracting the damaging

effect of digital quantization, the other eliminating as much redun-

dancy and unnecessary information as possible.

The deficiency due to quantization can largely be eliminated by making

the steps very small in the areas of the picture where the intensity

changes little from picture element to picture element (pel to pel),

and compensating for this by making the steps large where the changes

(109)
are large. ' While the eye-brain combination is very sensitive to

small changes in intensity level, it is inaccurate in assessing large

changes. As a result the sence of sharpness is little affected by

errors where the changes are large, and is affected only when the changes

are small.
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An effective technique for implementing these characteristics of the

eye-brain combination is called differential pulse code modulation

(DPCM). Instead of a sequence of pulses defining the intensity level

of each pel, the sequence defines the difference in intensity between

adjacent pels in a horizontal scan line. In a picture the changes

In intensity from pel to pel as a line is scanned are generally small,

only occasionally are they large and seldom do they extend over the

full range of the extremes of black and white within the space of two

adjacent pels. In fact, if occasionally in a picture the change in

intensity is sufficiently large that it requires two or even three

such spaces instead of one, no reduction in observed sharpness would

be noticeable provided the change in the first space is a substantial

percentage of the total change.

Taking account of all these factors leads logically to making the

steps of different size. When the difference in intensity 'between

adjacent pels is small, the steps are small with the smallest step

small enough that contour lines will not be noticeable. The steps

are made larger in some practical relation to the difference between

adjacent pels up to the point that the possible error in intensity

which may occur becomes noticeable. Thus, the variable step technique

overcomes the contour problem that DPCM would otherwise have. In

addition, DPCM itself has a capability of reducing without loss of

sharpness a certain type of redundancy. This redundancy exists because

there are many substantial areas in a picture, areas comprising many
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pels, which are of uniform intensity. To transmit the intensity of

each pel in those areas is clearly unnecessary. The same is true to

a less degree in areas where changes in intensity are small. DPCM

reduces this type of redundancy because it transmits only the differ-

(107)ence in intensity between adjacent pels. The technique presented

some technical difficulties which seem to have been largely overcome.

(109, 110)

By this means, variable level DPCM can reduce the nine bits per pdl

required to carry the picture outline and the color, the luminance

and the chrominance, and to overcome the contour defect by reducing

this type of redundancy to 4 bits.* To produce a television signal

of today's average quality which requires a 50 MHz bandwidth with PCM,

requires therefore only about 25 MHz bandwidth with DPCM.

As previously mentioned, digital operation has the additional

characteristic that nearly all the noise introduced in the system

after the analog signal has been converted to it, can readily be

removed at all points of the system where a circuit can be introduced

to regenerate a clean stream of pulses. The effect of noise will be

to produce some errors, some pulses will be present that were not and

some absent that were. The error rate can generally be kept down to

*To achieve 4 bits/pel for color TV requires the addition of certain
improving techniques such as described by J. E. Thomson in his paper
on "Predictive Coding of Composite PAL & NTSC Signals" published in
the Record of the International Conference for Communication 1973.
p. 48.
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an acceptable amount by never allowing the signal-to-noise ratio at

any point in the system to drop below a certain level. Digital oper-

ation is not, therefore, generally needed for transmission over

distances short enough for analog to be transmitted effectively. It

is interesting to note, however, that the British Broadcasting Company,

troubled by interactions between the many cables that carry television

to their studios, in its large studio complex is reported to be apply-

ing Digital operation to remove the distortions they introduce. The

advent of the fiber optics with its complete freedom from 'interactions

is likely to soon supersede the use of the present type of cable in

order to eliminate the types of problems that the British Broadcasting

Company faces in the studios.

An important aspect of this capability of PCM is that it permits a

trade-off between bandwidth and signal-to-noise ratio (SNR). The

process is as follows: The conversion from analog to digital is

commonly made by sampling the analog waveform at a rate equal to three

times the color subcarrier frequency. Each sample is coded into a

sequence of equal height equally spaced pulses that defines its amplitude.

Suppose, for instance, that the SNR is 25 dB (voltage ratio of 18).

Each pulse could operate with negligible loss of information with an

SNR of 15 dB (voltage ratio of 6), or one third of the voltage ratio.

The 10 dB of signal that can be spared can be turned into bits of

information, in fact into 1.6 bits corresponding to three amplitude

levels (21.6 = 3). To develop this information, each pulse is transmitted

in one of three amplitude levels, each one of which has a meaning. These
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three levels form an additional code: They can therefore be used to

divide the previously required bandwidth of 25 MHz by 1.6, and make the new

requirements 15 MHz.*

The process that has been described is within the state of the art.

When attacking additional means of reducing redundancy, we enter an

area of technology which is in the process of emerging in the laboratory.

One principle used is based on the difference in resolution required

for portions of the scene that are stationary and those that are

in motion. Those that are stationary need high resolution but do

not have to be brought up to date with each frame. Those that are

moving must be brought up to date with each frame, but do not need

high resolution. Both conditions are clearly just right to reduce the

information transmitted without reducing the quality or clarity of the

communication. Its application is independent of the amount of motion

that exists in the picture; it is just as effective whether nearly all

the picture elements are changing or are stationary as it does when

the camera pans the scene or the magnification is changed by zooming.

The principle requires memorizing the pels of the last frame so that

they can be compared to the pels of the new frame to check which ones

have changed.

*The trade-off of bandwidth for signal-to-noise ratio can be achieved in

several ways. That described involves using several levels of amplitudes.

It can also be carried out when a pulse is distinguished by a frequency

or phase shift [Frequency shift keying (FSK) or phase shift keying (PSK)];

the frequency and phase shifts can be divided into a number of levels.

The type of modulation which appears most satisfactory is PSK usually with
four phases, but usable also with 8 or 16.



In an implementation of this principle only every other pel in each

(109, 111)
frame is transmitted, thus reducing the bandwidth in half.

The missing pels are replaced in accordance with one of two modes,

depending on whether that part of the picture is in rapid motion or

not. If in rapid motion, the missing pels are replaced by the average

of the two adjacent pels in the same scan line; if stationary or moving

slowly, the missing pels are replaced by the corresponding pels in the

previous frame. The criterion for deciding which mode to Use is the

difference in the intensity of each of the pels adjacent to a missing

pel with the corresponding pel of the previous frame. The principle

has been demonstrated. It was found to require 1.5 bits per pel. It

has been extended to require 3/4 of a bit per pel.

The need for a memory of the size of a frame presents a practical

problem, for such a memory is costly. This high cost is likely to be

overcome by the application of the recently developed charge coupled

and charge injection devices.

A variety of techniques generally having smaller effect than the above

are under study. It includes a technique which can be used to improve

the appearance of the picture or alternatively to reduce the number

sampling pulses by shifting half a sample space in the horizontal

direction from field to field. A report from the German Post Office
(113)

indicates reduction in sample rate of 257 ' The technique is based

on the fact that both the luminance and chrominance signals have peaks

with frequency separation equal to the line frequency. Filtering out the
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signal between peaks produces no noticeable degradation of the picture.

The luminance and chrominance can therefore be interleaved and separated

by comb filters. By so doing it is found that the sample rate can be

(114).
decreased. Golding and Garlon decreased it to 6 MHz from 10

MHz -- a ratio of 0.6. In Appendix C the technique for reducing the

television bandwidth by psuedo-random scanning has been described. A

next step in the development of this field is likely to be the applica-

tion of the research carried out on digital modulation to the psuedo-

random scanning technique.
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APPENDIX E 

PERSONS CONTACTED

The following persons other than of the FCC staff have been contacted
4 by personal visits or by telephone, and have provided valuable infor-

mation. Each is listed under the subject heading to which his infor-

mation was most closely related.

Cameras

Channel Conservation

Computer-generated Displays

Displays -- Flat and Large Screens

Educational Applications

Electronic Circuitry and Hardware

Graphics and Text

Medical Application

Miscellaneous

Multidimensional Scaling

Picture Quality -- Characteristics

Programs -- Direction/Technical

Resolution -- More Than 525 Lines

Satellite Communication

Video Tapes

Wide Band Service -- Rural and Urban
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Cameras

King, Dr. Donald, President, Philips Laboratory, Briarcliffe, N. Y.
Levitt, Ralph, Amperex, Project Manager, A Electronic Corporation
Schade, Dr. Otto, formerly RCA, Consultant RCA Electron Tube Division
Wolthers, Walter, Philips Broadcast Equipment Company

Channel Conservation

Golding, Leonard S., Branch Manager, Communication Theory Branch, Comsat
Labs

Heiges, Lynwood, Comsat Labs
Limb, John, Head, Visual Communications Research Dept., Bell, Holmdel,N.J.

Computer-generated Displays 

Johnson, Mel, General Electric Company, Daytona Beach, Florida
Rosenfeld, Dr., Professor, Computer Sciences, University of Maryland

Displays -- Flat and Large Screens 

Biberman, Dr. Lucien, Institute for Defense Analysis
Brody, Dr. T.P., Manager Thin Film Devices, Research & Development Center,
Westinghouse Electric Corp., Pittsburg, Pa.

Good, Dr. William, General Electric Co., Sysracuse, N. Y.
Haase, A.C., General Electric Company, Syracuse, N. Y.
Kloss, Henry, Advent Company, Cambridge, Massachusetts

Educational Applications 

Bitzer, Dr. Donald, Director, Computer Based Educational Research Labora-
tory, University of Illinois

Bunderson, Dr. Victor, Brigham Young University, Utah
Burr, M.E., Mitre Corporation, McLean, Virginia
Dewire, Kenneth, Health, Education and Welfare
McAnany, Dr. Emil, Stanford University
Naben, Michael, Health, Education and Welfare, Washington, D. C.
Schramm, Dr. Wilbur, Stanford University
Stanley, Raymond, Health, Education and Welfare
Stettin, Kenneth, Mitre Corporation, McLean, Virginia



Electronic Circuitry and Hardware 

Brown, Cy, Analog Devices, Corp. Staff Engineer, Norwood, Massachusetts

Leyton, Eric M., RCA Labs, Princeton, New Jersey

Sodolski, John, Staff Vice President, Communications & Industrial

Electronics Division, Electronic Industries Association

Graphics and Text 

Biderman, Daniel, Bureau of Social Science Research, Washington, D. C.

Crago, Robert P., Vice President, IBM, Field System Division, Gaithersburg, Md.

Green, Dr. Robert, IBM Labs, Gaithersburg, Md.

Kellog, Dr. Donald, IBM Labs, Yorktown Heights, New York

Marsh, Dr. Anthony H., Bell Telephone Labs, Holmdel, New Jersey

Shank, Dr. Russel, Director of Library, Smithsonian Institute, Wash., D.C.

Tomkin, Dr. Howard, Director Computer Services Dept., Indiana University

Wallace, Dr. Curtis, Ampex Corpoeation, Redwood City, California

Zurkowski, Paul, Director, Information Industries Association, Bethesda, Md.

Medical Application

Abrams, Dr. Herbert, Obstetrics and Gynecology, Havard Medical School

Benshuter, Mrs. Reba, Director, Biomedical Communication, University of

Nebraska Medical Center

Bird, Dr. Kenneth, Radiologist, Massachusetts General Hospital

Feiner, Albert, Director, Lister Hill National Center for Biomedical Com-

munications
Pelson, Dr. Benjamin, Radiologist, Professor of Radiology at Cincinnati

General Hospital

Kranin, Mr. Stanley, Manager, Program Development, CBS Laboratories

Kundel, Dr. Harold, Radiologist, Temple University Medical School

Mark, Dr. Roger G., Associate Professor Internal Medicine, Massachusetts

Institute of Technology

Murphy, Dr. Raymond L. H., Assistant Clinical Professor of Occupational

Medicine, Harvard Medical School

Pace, Dr. William G., Professor of Surgery, Ohio State University Hospital

Ruchoff, Dr. Maxine, Mathematician, Chief, Logistics Unit, Health Care

Technology Division, National Center for Health Services Research and

Development
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Miscellaneous 

Bartlett, George, Vice President, National Association of Broadcasters
Cahan, Paul, National Communication System, Washington, D. C.
Enzer, Selwyn, Institute for the Future, Menlo Park, California
Head, Howard T., Senior Partner, A. D. Ring Associates
Meadows, Jeffries, British Broadcasting Company, .New York, N. Y.
Messerschmidt, John, Communication Division, U.S. Department of Commerce
Mrozinski, R. V., Executive Secretary Telecommunication Committee,
National Academy of Engineering

Polishuck, Paul, U. S. Department of Commerce
Vrentos, M. J., Post Office, Washington, D. C.

Multidimensional Scaling

Carroll, Dr. Douglas, Technical Staff, Bell Telephone Labs, Murray Hill, N.J.Green, Dr. Paul, University of Pennsylvania, Philadelphia, Pa.
McDermott, Barbara, Bell Telephone Labs, N. J.
Trapka, Eugene, Eastman Kodak Labs

Picture_auality

Ancona, Edward,
DeMarsh, Leroy,
Evans, Charles,
Herold, Edward,
Higgins, George
Myers, Charles,

-- Characteristics 

Bonanza Productions, Burbank, California
Eastman Kodak Labs, Rochester, N. Y.
Eastman Kodak Labs, Rochester, N. Y.
RCA Labs, Princeton, N. J.
C., Associate Head Physics Dept., Eastman Kodak Labs.
Eastman Kodak Labs, Rochester, N. Y.

Nelson, Clarence N., Eastman Kodak Labs, Rochester, N. Y.
Nicholson, Reuben S., Eastman Kodak Labs, Rochester, N. Y.
Simons, Dr. Norwood L., Assistant Vice President in Charge of Motion
Picture and Education Market, Eastman Kodak, Rochester, N. Y.Taylor, Archer S., Malarkey, Taylor and Associates

Yellin, Dr. Herman, Senior Electronic Engineer, Perkin-Elmer Corp.
Zwick, Daniel, Eastman Kodak Labs, Rochester, N. Y.
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Programs -- Direction/Technical

Barbera, Joseph, President, Hanna Barbera Productions, Inc.
Detmers, Frederic, Technicolor Corporation

Gibault, Robert, Walt Disney Enterprises (Studios)
Vlahos, Petro, The motion Picture and Television Research Center of AMPTP
Wilton, R. Holm, Vice President Association of Motion Pictures and

Television Producers, Inc.

Resolution -- More Than 525 Lines 

Blair, Lewis R., U. S. Army
Egbert, John, Federal Aviation Administration
Fink, Donald, Director, IEEE
Fouse, George, AF Wright-Paterson Field, Dayton, Ohio

Franseen, Richard, U. S. Army, Ft. Belvoir

Silverstein, Harold, Asst. Chief of Staff for Communications and

Electronics, U. S. Army

Satellite Communication

Marsten, Richard, Director Communication Programs, NASA

Metzger, Sidney, Chief Scientist, Technical Department, Comsat

Video Tauf

Bluth, Joseph, President, Vidtronics Corp., California

Ringer, Robert, Image Transform, California

Wide Band Service -- Rural and Urban

Baer, Walter, Rand Corporation, California

Behringer, Joseph, President, Theta-Com Corp., California

Fellman, Nathaniel, Rand Corp., California

Hibner, Dr. Cal, HUD
Hult, John, Rand Corporation, California

• Ports, Delmer, Vice President Engineering, National Cable Television
Association, Inc., Wash., D. C.

Schlafly, Hubert, Senior Vice President Teleprompter, New York
Sonnerschein, Abrams, Theta-Com Corp., California
Stern, Joseph, Vice President Engineering, Goldmark Communications, Conn.



- 105 -

APPENDIX F

Notes and References 

1. Frederick D. Wilhelmsen and Jane Bret, Telepolitics The 

Politics of Neuronic Man, Tundra Press, Plattsburg, NY, 1972

2. Larry Marion "Transmitter makers standing by" Electronics,

October 3, 1974, P. 88-9

3. "Proposed SMPTE Recommended Practice: Vertical Interval

Reference Signal" Journel Society Motion Picture and 

Television Engineers, July, 1974, p. 6o6

4. BBC Engineering Information Service, Information Sheet 4008(3),

"Ceefax", Tadsworth, Surry, England, June 1974

5, Norman Eisenberg "New Battle Shaping Up Over Video Discs"

Washington Post, 3 November 1974

6. Society of Motion Picture and Television Engineers Videodisc 

Consumer Player Systems Session, Technical Conference, Los

Angeles 1974 reproduced in Journal of the Society of Motion 

Picture and Television Engineers, July, 1974

7, Weekly Television Digest, 7 October 1974

8. Okamoto, Takashi; K. Atsuya and M. Ogehara, "Video Filing

System," Fujitsu Scientific and Technical Journal, Volume

10, No. 3, p. 17-50, 1974.

9. National Academy of Engineering, A Study of Technology

Assessment, Washington, DC, July 1969, Page 38

10. Electronic Industries Association, "EIA Television Systems

Bulletin Number 1 -- EIA Recommended Practice for use of a

Vertical Interval Reference Signal," July 1972

11. Leyton, Eric, Chairman, "Final Report of Field Test Subcom-

mittee of the EIA Broadcast Television System Committee,"

Electronic Industries Association, 1972.

12. Joint Committee for Intersociety Coordination, "Progress

Report JCIC Ad Hoc Color Television Study Committees,"

addressed to members of the committee September 19, 1972,

13. Bruch, Walter, "The PAL Colour Television Transmission

System," IEEE Transactions on Broadcast and Television Receivers,

May 1966, BTR-12, pages 87-97.



- 106-

14. C.C.I.R., "Specifications of SECAM III Colour Television

System," Documents of the XIth Plenary Assembly, Oslo,

Volume V Sound Broadcasting, Television, 1966, pages 275-284.

15. C.C.I.R., "Characteristics of Systems for Monochrome and

Colour Television," ----" recommendation 470 1. 525 lines is

to be preferred. 2. That systems described in report 308-2,

which includes 819 line systems, are not recommended for new

service." Documelts of the XIIth Plenary Assembly)._ New Delhi,

Volume V, part 2, page 17.

16, Vlahos, Peter, "The Role of 3-D in Motion Pictures," publi-

cation 13-073/01 of the Association of Motion Picture and

Television Producers, December 23, 1971.

17. Clauer, C. K.; Davis, J. J.; Emmons, W. H.; and A. S. Neal,

"legibility of a Buffered Television System," Laboratory

Report 16.183 IBM, Advanced Systems Development Division,

Los Gatos, California, August 29, 1969.

18. Erdmann, R. L. and A. S. Neal, "Legibility of Alphanumeric

Characters as a Function of Resolution Parameters in Digital

Facsimile Output Copy," Laboratory Report 16.135, IBM,

Advanced Systems Development Division, Los Gatos, California,

July 14, 1966.

19. Marsh, Anthony H. "Minimum Legibility Requirements for High

Resolution Graphics" to be published in Proceedings of the 

Sixth International Symp2sium on Human Factors in Telecom-
munications, Stockholm, Sweden, June 1972.

20 Knudson, Donald R., "An Experimental Text-Access System"

presented at the 24th Meeting of the Technical Information

Panel of the Advisory Group of Aerospace Research and Devel-

opment, NATO, Oslo, Norway, September 9, 1971. (Work

associated with Project INTREX of M.I.T.)

21. Klass, Phillip, "Charge-Transport Technology Explored,"

Aviation Week and Space Technology, May 22, 1972, pages 66-73.

22. Elson, Benjamin M., "Charge Coupled Concept Stadied for Photo-

sensors," Aviation Week and Space Technology, May 22, 1972,

pages 73-75.

23, Bruch, Walter, "Transcoder PAL/NTSC -- The Translation of a

PAL Signal into an NTSC Signal and Vice Versa," AEG-Tele-

funken, 1964.



- 107-

24. Loughlin, B., "Color Signal Distortion in Envelope Type of
Second Detectors," IRE Transactions on Broadcast and Tele-
vision, BT1, October 1955, pages 81-93.

25. Rhodes, Charles W., "Chrominance/Luminance Crosstalk in
Cable Television Demodulators," presented at IEEE Broadcast
Symposium in Washington, D.C. September, 1971.

26. Perkin-Elmer Optical Technical Division, "A Literature Sur-
vey in Image Quality Evaluation," Report ER-177, June 11, 1971.

27. Perkin-Elmer, A Symposium on Sampled Images," a collection of
ten papers.

28. Kitson, D. J. M.; A. B. Palmer; R. H. Spencer; J. R. Sanders;
and M. Weston, "The Pre-programming of Film-scanner sControls,"
European Broadcasting Union Review-Technical Part, No. 134,
August 1972, pages 15 -1 2.

29. Snow, C. P., The Two Cultures and a Second Look, The New
American Library, New York, pages 51-52.

30. Schroerer, Dietrich, Physics and its Fifth Dimension: Society,

Addison-Wesley, Reading, Massachusetts, 1972.

31. Anderson, L.K.,"The Cathode Ray Tube Display: Why Use Anything
Else?" Presented to the 1973 Symposium on Display Materials
and Devices, sponsored by the Greater New York Chapter of the
American Vacuum Society, and held at Murray Hill, New Jersey
on May 3, 1973.

32. C. P. Gilmore "A 4'-by-6' Color TV Picture on Your Living
Room Wall" Popular Science September 1972 and Weekly Television
Digest November 4, 1974.

33. Conversation with Dr. Ralph Levitt of Amperex Corporation of
Slatersfield, Rhode Island, 1972.

34. Biberman, Lucien M. and Sol Nudelman editors, Photoelectropic 
Imaging Devices, Plenum Press, New York, 1971, two volumes.

35. National Academy of Engineering, Communications Technology
for Urban Improvement, Prepared for UHD, June 1971.

36. Malarky, Taylor and Associates, Pilot Projects for the Broad-
band Communications Distribution System, prepared for the
Office of Telecommunications Policy, November 1971.

37, Sloan Commission on Cable Communications, On The Cable -- The
Television of Abundance, McGraw-Hill Company, New York, 1971.

38. The Mitre Corporation, Urban Cable Systems, May 1972.

z



- 108 -

39. Posner, R. A., "Scope of TV Regulations," Bell Journal of

Economics and Management Sciences, Volume 3, Spring 1972,

pages 98-129.

40. Park, Rolla Edward, "Prospects for Cable in the 100 Largest

Television Markets," Bell Journal of Econothics and Manage-

ment Sciences, Volume 3, Spring 1972, pages 130-150.

41, Walter, Gerald M., "Special Report: Cable's Path to the

Wired City is Tangled," Electronics, May 8, 1972, pages 91-99.

42, Jurgen, Ronald K., "CATV Enters a New Era --- The Future of

Cable TV Depends on Solving Key Technical Problems and Offering

Unique Non-Broadcast, Broadband Services," IEEE Spectrum,

Volume 9, August 1972, pages 69-71.

43, Barnett, Stephen R., "State, Federal, and Local Regulation of

Cable Television," Notre Dame Lawyer, Volume 47, April 1972.

44. Parker, Edwin B. and Donald A. Dunn, "Information Techno
logy:

Its Social Potential," Science, Volume 176, June 30, 1972,

pages 1392-1399.

45, Pool, Athiel de Sola (Editor), Talking Back: Citizen Feedback

and Cable Technology. MIT Press, 1973.

46, The Mitre Corporation, Toward a Market Success for CAI (Comp
u-

ter Assisted Instruction) -- An Overview of the TICCIT Program,

Report M72-73, June 1972.

47. Baruch, Ralph M., "What's the Future of Over-the-Air.and

Cable Television?" Broadcasting, September 11, 1972. A

quotation from Volume 3 of the Stanford Research Institute

Study  Outlook for CATV Services.

48. Reid, Alex et. al., "Electronic Person/Person Communications --

Research in Progress at March 1972," Joint Unit for Planning

Research, University College London for the British Post Office,

1972.

49, Holm, Wilton R., "Socio-economic Aspects of Video-Player

Systems -- A Perspective," Address given at SMPTE 110th

Technical Conference, Montreal, Canada October 7, 1971.

Report SP-067 of the Association of Motion Picture and

Television Producers,

50, Varian Micro-link, "2150 MHz Multipoint Distribution System --

Industry Status Report," A pamphlet of Varian Micro-link,

Beverly, Mass.



- 109 -

51. Goldwark, Peter, "National Cable System -. Communications for
Improved Quality of Life," Presented before the National
Cable Television Association, Chicago, May 14-17, 1972.

52. Goldmark, Peter, director, "Proposal for the Cities of the
Future -- An Exploratory Program," Fairfield University
submitted to HUD October 4, 1971.

53. C.C.I.R., Documents from Joint Sub Group 10/11-B Radio and 
Television Broadcasting Satellite Service,  approved or ac-
cepted at the CCIR Interim Meeting, Geneva, 1972.

54, Andrus, A. Greg, "A Survey of High Power Communication Satel-
lite System Technology," Presented at the International Con-
ference on Communications, IEEE Communication Society at
Philadelphia, Pennsylvania June 19-21, 1972.

55, Hughes Aircraft, Application Technology Satellite Advanced 
Mission Study, NASA Lewis Research Center Contract NAS 3-
14359, July 1972.

56. Alpert, D. and D. L. Bixler, "Advances in Computer Based
Education," Science, Volume 67, March 1970, pages 1582-1592.
Describes the PLATO system.

57. Lessing, Lawrence, "Microfilm Emerges from Its Dusty Corner,"
Fortune, Volume 86, August 1972, page 140.

58. Bird, Kenneth T.; Milton Henry Clifford; and Thomas F. Dwyer,
Teleconsulation -- A New Health Information Exchange System --
the 03 Annual Report, A Cooperative effort between the Yet-
erans' Administration Hospital, Bedford, Massachusetts, and
the Massachusetts General Hospital, Boston, Period from
July 1, 1970 to June 30, 1971.

59. Mooring, Paul K. and Reba Ann Benschoter, "Continuing Medical
Education Using Educational Television in Nebraska," Nebraska
State Medical Journal, Volume 54, July 1969, page 441.

60, Federal Communication Commission, "Fifty Report on Fostering
the Expanded Use of UHF Channels," 2 FCC 2d 527a.6RR 2d 1643,
(1966) ; Referred to in Memorandum of Opinion and Order
adapted June 15, 1971 Dockets No. 19100 and 19101.

61, Higgins, G. C., "Methods of Analyzing the Photographic System,
Including the Effects of Nonlinearity and Spatial Frequency
Response," Photographic Science and En eerin , Volume 15,
March-August 1971, pages 106-118,



- 110 -

62. Nelson, C. N., "Image Quality for Pictorial Photography,"

presented at Symposium on Image Quality of the Society of

Photographic Scientists and Engineers, 1971. The proceed-

ings of the Symposium are still to be published.

63. MacAdam, D. L., "Color Measurement and Tolerances," pre-

sented at the 43rd meeting of the Federation of Societies for

Paint Technology in Atlantic City, New Jersey, October 29,

19659 Published in Official Digest, volume 37, pages 1487-

1531.

64. Newhall, S.M.; D. Nickerson; and D. B. Judd, "Final Report

on O.S.A. Subcommittee on the Spacing of Munsell Colors,"

Journal of the Optical Society of America, volume 33, July

1943, page 416.

65, Crane, E. M., "An Objective Method for Rating Picture Sharp-

ness: SMT Acutance, " Journal of the Society of Motion Pic-

ture and Television Engineers, volume 73, August 1964,

figure 4, page 643.

66. Conversations and Correspondence with C. N. Nelson of Eastman

Kodak.

67, DeMarsh, L. E., "Optimum Telecine Transfer Characteristics,"

Journal of the ,Society of Motion Picture and Television 

Engineers, volume 81, October 1972, pages 784-787.

68. C.C.I.R., "Improved Transmission Systems for HF Radio Tele-

phone Circuits," XIIth Plenary Assembly New Delhi 1970,

Volume III Fixed Services at Frefluencies Below 30 MHz,

Recommendation 455, page 81.

69, DeMarsh, L. E. and J. E. Pinney, "Studies in some Colorimetric

Problems in Color Television," Journal of the Society of Mo-

tion Picture and Television Engineers, volume 79, April 1970,

pages 338-342.

70. McElwain, Knox and Charles E. Dean, Principles of Color Tele-

vision, Hazeltine Corporation Report #7127, May 14, 1972.

71. Herold, E. W., "Picture Size and Visual Perception in Televi-

sion," RCA Laboratories Memorandum, November 15, 1971,

72. Holway, A. H. and E. G. Boring, "Determinants in Televi-

Visual Size with Distant Variant," American Journal of 

Psychology, volume 54, 1941, pages 21-37.

73. Fechner, G. T„ Elemente de Psychophysik, Volume II, 1860,

pages 311-313.



74. Vlahos, Petro, "Psycho-physical Factors in Photographing and
Viewing Motion Pictures," address presented to NATO Conven-
tion in San Francisco, November 13, 1968; and "Some Criteria
for the Selection of Negative and Release Formats," April 3,
1969. Publications SP-021 and R-029/01, respectively, of the
Association of Motion Picture and Television Producers.

75, Biberman, Lucien, editor, Perception of Displayed Information,
Plenum Press, 1973, Reference from Chapter II: "The Quality
of Continuous Tone Images" by Mr. Biberman.

76. Thomson, F. T., " Television Line Structure Suppression,"
Journal of the Society of Motion Picture and Television 
Engineers, Volume 66, October 1957, pages 602-606.

77. Rosell, Fredrick, "Recent Psychophysical Experiments and the
Display Signal-to-Noise Concept," Chapter VI of reference 80,
Biberman, editor.

78. Johnson, John, "Paper Presented at the Image Intensifier
Symposium," Fort Belvoir, Virginia October 6, 1958, DOD
Document AD220160.

79. Torgerson, W. S., "Multidimensional Scaling: 1. Theory and
Method," Psychometrika, Volume 17, 1952, pages 401-419.

80. Tucker, L. R. and R. B. Abelson, "The Additive Constant
Problem in Multidimensional Scaling," Psychometrika, Volume
21, 1956, pages 1-17.

81. Richardson, M. W., "Multidimensional Psychophysics," Psycho-
logical Bulletin, Volume 35, 1938, pages 659-660.

82. Shepard, R. N., "Stimulus and Response Generalization: A
Stochastic Model Relating Generalization to Distance in
Psychological Space," Psychometrika, Volume 22, 1957.

83. Kruskal, J. B., "Nonmetric Multidimensional Scaling," Bell
Telephone System Technical Publications MREaTaph 4821, (Pub-
lished in Psychometrika, Volume 29, March 1964, pages 1-42
and June 1964, pages 115-129)

84, Siocos, C. A., "Numerical Values for Subjective Picture Qual-
ity in Television," Journal of the Society of Motion Picture 
Technicians and Engineers, Volume 80, 1971, pages 958-962.

85. Ferguson, A.; C. S. Myers; R. S. Bartlett; et. al., "Quanti-
tative Estimates of Sensory Events," Final Report on the 
Advancement of Science, Number 2, 1940, pages 331-349.

•



- 112 -

86. Reese, Thomas Whelan, "The Application of the Theory of
Physical Measurement of Psychological Magnitudes with Three
Experimental Examples," chapter in Psychological Monographs,
John F. Dashiell, editor, 1943, pages 1-9 and 87.

87, Graham, D. H., "Sensation and Perception in an Objective
4 Pyschology," Psychological Review, Volume 65, 1958, page 65.

88, Munsell Color Company, Incorporated, Color: Notation, Stand-
ard) Equipment, Technical Services, a pamphlet, 1971.

89, Guilford, J. P., Psychometric Methods, McGraw-Hill, New York
1954, pages 26-34; 154-5, and 248-268.

90. Stevens, S. S. and Joseph C. Stevens, Draft of: Dynamics
of Visual Brightness, Psychophysical Report PPR-246, 1966
Memorial Hall, Harvard University (not yet fully published).
Partially published as "Brightness Function: Effects of
Adaptation," Journal of the Optical Society of America,
Volume 53, March 1963, pages 375-385.

91. Hammond, Kenneth R.; Walter Morley Balke, and Meyer G. Dale,
"An Alternative Approach to Labor-Management Negotiations,"
Program of Research on Human Judgement and Social Interaction
Report No. 145, Institute of Behavioral Science, University
of Colorado, 1972.

92. Wish, Myron, Presented at Workshop on Multidimensional Scaling
at University of Pennsylvania, Philadelphia, June 1972.

93, Carroll, J. Douglas, "An Overview of Multidimensional Scaling
Methods Emphasizing Recently Developed Models for Handling
Individual Differences," from Attitude Research Reaches New
Heights, by C. W. King and D. Tigert, Chicago, American
Marketing Association, 1971,

94. Conversations and correspondence with C. N. Nelson of Eastman
Kodak.

95, Helm, Carl E., "Multidimensional Scaling Analysis of Per-
ceived Color Relations," Journal of the Optical Society of 
America, Volume 54 1964, pages 256-262.

96. American Society for Testing and Materials, Standard Method 
of Specifying Color by Munsell System, a pamphlet, September
1968.

97. Jameson, Dorothy and Leo Hurvich, "Opponent Chromatic Induction,"
Journal of the Optical Society of America, Volume 51, January
1971, page 46.



- 113-

98. Coombs, C. H. and R. C. Kao, "On a Connection Between Factor
Analysis and Multidimensional Unfolding," Psychometrika, Vol-
ume 25, 1960, pages 219-231.

99. Indow, T. and T. Uchizono, "Multidimensional Mapping of Munsell
Colors Varying in Hue and Chroma," Journal of Experimental
Psycholsgy, Volume 59, 1960, pages 330-47.

100. Indow, T. and K. Kanazawa, "Multidimensional Mapping of Colors
Varying in Hue, Chroma, and Value," Journal of Experimental 
Psychology, Volume 59, 1960, pages 330-33L

101. McDermott, Barbara J. "Multidimensional Analyses of Circuit
Quality Judgements," Journal of the Acoustical Society of
America, Volume 45, March 1969, pages 774-781. (Same as ref-
erence 4, in volume 1).

102. Carroll, J. Douglas and Chang Jih-hiem "Analysis of Individual
Differences in Multidimensional Scaling Via an N-way Generali-
zation of Echart-Young Decomposition," Psychometrika, Volume
35, September, 1970, pages 283-319.

103. Carroll, J. Douglas and Myron Wish, "Measuring Preference and
Perception with Multidimensional Models," Bell Laboratories 
Record, May, 1971, pages 147-154.

104. Tucket, L. R., "Intra-individual and Inter-individual Multi-
dimensionality," in Psychological Scaling; Theory and Appli-
cations, H. Gullickson and S. Messick, editors, Wiley, New
York, 1960, pages 155-167.

105. Coombs, C. H., "Psychological Scaling Without a Unit of Mea-
surement," Psychological Review, Volume 57, 1950, pages 148-
158.

106. Bennett, J. F. and W. L. Hays, "Multidimensional Unfolding:
Determining the Dimensionality of Ranked Preference Data,"
Psychometrika, Volume 25, 1960, pages 27-43.

107. Cutler, C C., "Differential Quantization of Communication
Signals," Patent Number 2,605,361 issued July, 1972.

108. Limb, J. 0., "Source-Receiver Encoding Television Signals,"
Proceedings of the IEEE, Volume 55, March 1967, pp. 364-379.

109. Abbott, R. P., "A Differential PCM Coder for Video Telephony
Using Four Bits per Sample," IEEE Transactions on  Communica-
tion Technology, COM-19, December 1971, pages 907-912.

•



- 114-

110. Limb, J. O. and F. W. Mounts, !'Digital Differential Quantizer

for Television," Bell System Technical Journal, Volume 48,

September, 1969, pages 2583-2599.

111, Limb, J. O. and R. F. W. Pease, "A Simple Interframe Coder

for Video Telephony," Bell System Technical Journal, Volume

50, July-August, 1971, pages 1887-1888.

112. "Combining Intraframe and Frame-to-Frame Coding for Television"

J. O. Limb, R. F. W. Pease and K. A. Walsh, Bell System
1

Technical Journal, Volume 53, No. 6, pp. 1137-1173.

113, Federal Republic of Germany Post Office, "Reduction of Chan
nel

Capacity Required by Television Signal," CCIR Study Group's 

Study Program 11A/11, Doc. 11/46-E, February 1972.

114, Golding, Leonard S. and Ronald K. Garlow, "Frequency Inter-

leaved Sampling of Color Television Signal," IEEE Transactions 

on Communications Volume 19, December, 1971, pages 972-3.



OFFICE OF TELECOMMUNICATIONS POLICY

WASHINGTON



.Ctve rArv
60-C1

0_3 - L.-10E 

qV°91 ro6, co
Ge17c -X

000ib4 -E0E

LA vid Nos ?god

( r f2Jor,

C1-1-Q 
/c 
41 /19d

(
(AT ibas,?) )a.r.u.k)

A
fr 

c 
41/ "

471 2 CUD

(710 40/1/4S C7N-6/1

2..v1

Alev/Yr ?/717. *AC

.r.1140/01.1-2611.

"Pi A 7I Ateng ILO



Wetiler:eg-e-•----- 5'4

ieg-ts---k 6/7- ro Y-S7

/ 16441-4,- - &`t-5X7



OCIC I DI 1-.1- I DIM' D\TIA
FEDERAL COMMUNICATIONS COMMISSION



a • •

DR. RAYMOND NA . VV I L NA C) T ir E
CONSULTANT

4719 SEDGWICK STREET, N.W.

WASHINGTON. D. C. 20016

TELEPHONE
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Raymond E. Spence
Chief Engineer
Federal Communications Commission

Washington, D.C. 20554

Dear Mr. Spence:

1 am pleased to submit herewith the study report on the Technological

Boundaries of Television.

The report has been based on information collected over a period of two

years. In this period a surprising amount of the emerging technology

has become visible. There has appeared in the laboratory and in pilot

operations prior to practical implementation a solid state, high-

resolution television camera; a practical pseudo-random scanning

sequence reducing the television bandwidth to a fraction of that present-

ly required; point-to-point communication by cable with fantastic band-

widths, (up to 70 GHz); advances in research bringing some flat screen

displays into the development stage; the transmission simultaneously

with a television program of a large amount of data, announcements, news,

and stills as a service to home and office.

It has been possible to gain a fair overview of what the television

technology may be able to provide in the next decade, which would not

have been possible two years ago. Nor would it have been possible to

present the Eastman Kodak's simulated pictures in Volume II of what

television displays might be in the future compared with what they a
re

today.

Important contributions to this report have been made by Eastman Kodak.

That company devoted considerable effort to applying its long experience

in measuring the perception of the quality of photographs to the quali
ty

of television displays.

In the process a great deal has been learned in the field of psychological

dimensions or subjective judgments, and their quantitative measu
rement,

It is a field that has made great strides in the last decade, is growing

in importance and is almost unknown to the engineering community. Contri-

butors to this learning have been Eastman Kodak and the Bell Telepho
ne

Laboratories, a leader in the advanced area known as "Multidimension
al

Scaling".

.k
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I believe that the overview of the, emerging television technology of

this report will help the Federal Communications Commission guide

the commercial introduction of the coming increase in scope of televi-

sion systems and components in the service of the public.

Sincerely,

bi/L- Cti(l*tael

7 A

Raymond M. Wilmotte



TECHNOLOGICAL BOUNDARIFP

OF TELEVISION

PREPARED FOR

THE FEDERAL COMMUNICATIONS COMMISSION

By Raymond M. Wilmotte

Consultant

November 1974



TECHNOLOGICAL BOUNDARIES

OF TELEVISION

VOLUME I

STUDY OF THE NATIONAL OUTLOOK FOR THE

QUALITY OF TELEVISION DISPLAYS

PART I

OVERVIEW AND RECOMMENDATIONS

1.0 TELEVISION EXPECTATIONS

2.0 THE TECHNOLOGICAL BOUNDARIES OF TELEVISION

3.0 RECOMMENDATIONS

3.1 PRELIMINARY PREPARATION FOR THE IMPACT OF TECHNOLOGICAL

ADVANCES IN TELEVISION

3.2 QUALITY OF PRESENT BROADCAST AND CABLE OPERATIONS

3.3 STANDARDIZATION

3.4 COMMUNICATION SATELLITE

3.5 RESEARCH

PART II

FINDINGS AND THEIR IMPLICATIONS

4.0 ESTABLISHMENT OF GOALS

4.1 PRESENT OPERATION

4.1.1 NTSC Standards

4.1.2 Overall Quality of the System - Effect of the

Inputs

4.1.3 The International#20Scene



0

II

4.2 SYSTEM GOALS

4.2.1 System Quality
4.2.2 Compatibility
4.2.3 Maintenance of System Quality

4.3 VIEWING GOALS FOR HIGH QUALITY TV

4.3.1 Display of Pictures in Motion

4.3.1.1 Scope of High Quality Goals
4.3.1.2 Optimum Viewing Distance
4.3.1.3 Illusion of Depth

4.3.2 Display of Stationary Pictures

5.0 EVOLUTION OF TECHNOLOGY

5.1 THE CURRENT ELECTRONICS REVOLUTION

5.2 THE TECHNOLOGY OF 525 LINES

5.2.1 Transmitter-receiver Interface
5.2.2 Inputs - Films, Tapes and Studio Operations

5.3 THE TECHNOLOGY OF MANY SCAN LINES

5.3.1 The Display
5.3.2 The Camera
5.3.3 Bandwidth Compression

6.0 STEP 3 - OPERATOR INCENTIVES

6.1 INCENTIVES OF TELEVISION DELIVERY

6.1.1 CATV
6.1.2 Over-the-air Broadcasting
6.1.3 Picturephone
6.1.4 Other Emerging Systems
6.1.5 Video Tape Player Systems

6.2 INCENTIVES OF ALTERNATIVE DELIVERY MODES

6.2.1 Local Distribution
6.2.2 Long Distance Distribution

6.2.2.1 The Communication Satellite
6.2.2.2 Long Distance Ground Distribution



III

6.3 INCENTIVES TOWARD MANY SCAN LINES

6.3.1 Display Pictures in Motion

6.3.2 Display of Stationary Pictures

6.4 PUBLIC SERVICE APPLICATIONS

6.4.1 Health Delivery

6.4.2 Education

6.4.3 Special New Services

VOLUME II

SIMULATED TV DISPLAYS OF

DIFFERENT SIZE & SHARPNESS

INTRODUCTION

SIMULATION OF TELEVISION IMAGES

Fig. 1. 525-line Home TV Receiver

525-line Station Monitor
625-line Station Monitor
1100-line Station Monitor

Fig. 2a. Large, wide screen: 2 1/2 x 5 feet

Fig. 2b. Normal screen

Fig. 3. Potential of a wide screen for sport

Fig. 4. Wide screen vs normal screen for baseball

Fig. 5. Display of text: 525-lines vs 1100-lines

APPENDIX

Sharpness and Modulation Transfer Function

Fig. Al. MTF data for four TV systems

Table 1. Other physical characteristics of the systems

Table 2. Calculated sharpness for four TV systems

and four film systems



IV

Equipment used to produce the simulations

Fig. A2. Graphic arts scanner-printer: K. S. Paul
Color Scanner

APPENDIX A

APPENDIX B

VOLUME III

APPENDICES TO VOLUME I

THE EYE-BRAIN COMPLEX

A.1 THE VISUAL PARAMETERS

A.2 SHARPNESS

A.3 CONTRAST

A.4 COLOR

A.5 ILLUSION OF SIZE

A.6 BEST VIEWING DISTANCE

A.7 IMPLICATIONS TO TELEVISION

MULTIDIMENSIONAL SCALING

B.1 INTRODUCTION

B.2 SOME OPERATIONAL VALUES

B.3 EXAMPLES OF NON-METRIC SCALING

B.3.1 One Dimension
B.3.2 Two Dimension

B.3.3 Non-metric Versus Metric Scaling

B.4 PREFERENCE AND SIMILARITY TYPES OF JUDGMENT

B.5 EXAMPLES OF JUDGMENTS OF PHOTOGRAPHIC PICTURE QUALITY

B.5.1 Sharpness
B.5.2 Color -- Hue

B.6 PROCESS OF NON-METRIC MULTIDIMENSIONAL SCALING

B.6.1 Relating Rank to Psychological Distance
B.6.2 A Two-dimensional Example

8.6.3 Establishing the Number of Dimensions



B.7 INDIVIDUAL DIFFERENCES SCALING (INDSCAL)

B.8 PREFERENCE ANALYSIS

B.8.1 Types of Analyses

B.8.2 The Vector Model

B.8.3 The Unfolding Model

APPENDIX C NARROW BAND TV OF VISIBLE QUALITY G.E.'s "SAMPL
EDOT"

APPENDIX D CHANNEL CONSERVATION VIA DIGITAL CONVERSION

APPENDIX E PERSONS CONTACTED

APPENDIX F NOTES AND REFERENCES TO VOLUME I



TECHNOLOGICAL BOUNDARIES

OF TELEVISION

VOLUME I

PART I

OVERVIEW AND RECOMMENDATIONS



1.0

PART I

1.0 TELEVrSION EXPECTATIONS

The purpose of this report is to seek an answer to the question:

What can be our expectation of television technology and its implemen-

tation within the next decade? Muchlof coursei depends on the economics

of the Western world, but assuming that economic conditions and processes

are not drastically different from what they have been in the past, we

can expect the technology to advance rapidly on nearly all the tele
vision

fronts. At the production end, we can expect the camera to be smaller,

more reliable, less costly and able to be designed for 1,000 scan lines,

possibly more; the transmitter completely automatic, also small, mo
re

reliable, and less costly, self-operating and able to send an SOS s
ignal

in case of defective operation; without interrupting his program or

being noticed by the viewers, a television broadcaster can send a mess
age

a chart, or a picture which a viewer having the necessary equipmen
t can

"snatch" for viewing or studying it on his television screen for as
 long

as he desires (equivalent of up to 96,000 words); the bandwidth requir
e-

ment possibly dropping radically as much as one tenth of present requi
re-

ment; the bandwidth for long distance transmission from studio t
o

television stations becoming practically unlimited; large, fla
t screens

displaying high resolution pictures at a price, probably well withi
n the

capability of the high middle class home; and finally, the televisi
on

disc with its low production cost for home use.

These advances are not visionary blue-sky concepts, they have all

at least reached an advanced stage in the laboratory, some have rea
ched

the, stage of a planned pilot operation.

Of these advances, the one which is likely to have the greatest

impact on the application of television and the allocation of sp
ectrum

space to it, is bandwidth compression. The first step has been a

reduction to a quarter of the present broadcast television bandwidth.

Its inventor, Robert Stone, and sponsor General Electric, suggest its

application to institutional needs, not to entertainment because of

certain impairments of picture quality. However, the invention has

been developed up to the present with relatively little funds and m
any

of the ideas for the improvements, application, and full under
standing

of the concept it engenders have yet to be studied in depth. In my

opinion, I would be surprised if the present impairment were not reduc
ed

to the point of being barely noticeable for practically all types o
f

scenes. I would be further surprised if the bandwidth could not be

compressed to somewhere between one-tenth and one-twentieth of the

present broadcast bandwidth for a sharpness of picture equal to tha
t

of present television broadcast. Advances along these lines would open

the door to the production of systems with large screens of considerable

sharpness. I make this prediction in spite of the conservation opinion

of its sponsors, for past experience indicates that engineers, par-
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ticularly good engineers, being very much aware of the technical problems
involved in improving an existing component, are poor judges of the
probability of the emergence of techniques yet to be discovered. Many
authors of science fiction have proved more reliable in predicting the
future than the professionals.

Whether my prediction comes about or not, the results already
achieved are sufficient warning that technology can provide much spectrum
space than had been expected, in fact, it may be possible to make
available adequate spectrum space for a long time to come. If society
is to benefit from television bandwidth compression, dialogues should
be started on the social and economic steps for introducing the
technique as smoothly and effectively as possible.

There are special pitfalls on the way tied to the glamour aspect
of television. The first deals with the availability of entertainment
programs. By this time, we have learned that good programs are scarce
and very costly. It is not always realized that effective programming
represents a greater problem - economically and administratively - than
obtaining a license and the equipment for their delivery.

In spite of these high costs, mass audiences seem to be well served,
but smaller groups seeking more specialized fare find not enough of it.
Other forms of television, less costly in bandwidth may make such
specialized programs economically possible. Expansion of the scope of
programs appears to be badly needed by the program production industry
of Hollywood. Much unrecognized talent would probably emerge out of the
university campuses. '

The second glamour pitfall arises when television is an option
among others to provide a certain service. The charisma of television
broadcasting tends to bias the assessment of the options in favor of
television, leading to its selection over possibly less costly alterna-
tives. The danger of a wrong selection is particularly great when the
assessment of the benefits is more a matter of opinion than of fact.
In some of these cases, possibly in many, recent advances in psycho-
metrics -- quantitative measurement of the perception of individuals --
may be called effectively into play. They certainly can prove practical
quantitative data on the subjective judgment of the quality of pictures
and may be applicable to the judgment of the relative usefulness of
various applications.

These two pitfalls may lose much of their importance if the band-
width of televi§idon is drastically reduced. The emergence of the
practical implementation and delivery to the public of these advances
will depend on two factors - the economic status of the nation and the
actions of the FCC in view of its responsibilities and authority to

2.0
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develop efficient use of the spectlum, to stimulate the evolution of

telecommunication and to overview a fair delivery of the services

television can render to society. Industry tends to seek FCC action

to meet its immediate needs. The great technical strides that can be

expected in television will require that more attention be given to

future conditions and new alternatives of television delivery than has

seemed necessary in the past.

1.0
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2.0 THE TECHNOLOGICAL BOUNDARIES OF TELEVISION

In connection with a broad overview of the future of television,
there was found no disagreement to the prediction, though intuitive,
that communication through pictures is likely to become increasingly
important. It is undoubtedly a coincidence, but an interesting one,
that the ratio 1200 to 1 of the bandwidths for television and for voice
closely confirms the much quoted Confucian proverb "a picture is worth
a thousand words."

Telecommunication, particularly television, is certain to be a
major force on the way men think and learn to think. The economic,
technical and administrative structure for the delivery of television,
developed under the joint effort of Government and industry, can there-
fore be expected to have a primary influence on the way society will
change. There lies a great responsibility and a great opportunity, for
in effect it is the basic structure of the overall system that defines
the type of audience, the type of program content and the type of
picture quality. * Today's structure of television broadcasting has
been a phenomenal success with 60 million homes averaging at least five
hours of viewing a day. It seems ideal for mass audiences. Tomorrow,
it may be possible to add to this service by providing for other types
of audiences and other types of services.

THE IMPORTANCE OF QUALITY 

Inevitably in the entertainment area controversy waxes uninterruptedly
on program content between the demand of the market place for mass enter-
tainment and the search for literary, artistic and intellectual satisfac-
tion to minority audiences. In some way both demands need to be met. The
expectation is that these minority interests will gradually broaden the
scope of programs. What would be the import of improved picture quality
on these two types of audiences?

* Wilhelmsen and Bret, 1/, cite Spain as an example of a nation thatignored the possibilities and threats of television and allowed introductionof programming foreign to its culture. The Spanish have been exposed toa different culture and life-style in the form of stoic American Westerns,trivial situation comedies, and the slick presentation of news and adver-tising in the French and American style. The broadcasters, programmers,and technicians were men basically out of sympathy for the Franco Govern-ment, which now lost the battle for the minds of the sons of the
Nationalist Armies of 1936.
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High quality of display could well become a status symbol in certain

groups if the improvement is significant enough, much as high fidelity did

for music.

The question then arises what is needed technically to make a signi-

ficant difference in quality and how to decide what is a significant

improvement?

This report provides two specific answers to this question.

First, simulated pictures of various degrees of quality, prepared by

Eastman Kodak, are shown in Volume II of this report and the reader can

judge for himself whether the differences in quality presented are

significant. Second, there is now available a technique which makes it

possible to measure quantitatively an individual's judgment of quality.

These measurements can be made with considerable accuracy. This technique

is described in Appendix B.

The quality of TV pictures is commonly prepared with that of photo-

graphs, sharpness being the characteristic commonly used. The sharpness

of the average home TV is about the same as that of super 8 film, a

station monitor approaches the 16 mm film and an 1100-line station, if one

were available, would be very good indeed, but still not quite perfect

and would not quite reach the sharpness of the 35 mm film. Minor

improvement of the official broadcasting standards neither at home nor

abroad would produce much more than a barely visible effect on picture

quality, obtainable with a good receiver. The effect of doubling the

number of scan lines would make a difference very noticeable to some,

not very significant to others. Generally speaking the quality obtainable

today ona good television set can be considered as very good. It is

indeed surprising that the complex standards established over twenty

years ago were so good, that in this age of rapid technological advance,

no truly significant improvements have been found. It is indeed a

tribute to the band of wise and competent men who developed them.

Sufficient degradation in quality is mainly due to deficiencifs in

operation and equipment. In the home, and particularly in many schools

the quality left much to be desired. The sets were often not easy to

adjust. The settings might drift and the broadcast stations adjusted

their transmissions differently making it theoretically desirable, but

practically a burden for the viewer to readjust the controls as he

switched from one station to another. There has been signficant progress

in all these respects during the last two years, and further improvements

are on the way. We feel that television quality has reached a high and

completely satisfactory level for the size of screen currently found in

the home.
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Two areas -)f technology that migh improve the displayed television
picture are the automatic transmitter and the Vertical Interval Reference
(VIR) Signal. The automatic transmitter will result in hands-off
operation, and will signal any straying from modulation or frequency
parameters by means of an alarm. An alternative is to have the trans-
mitter correct itself automatically. 2/ The VIR is a reference signal
inserted in an unused interval in the television transmission and is
intended to reduce undesirable variations in color throughout the
television system. 3/ It could provide one input to the automatic
transmitter, but may eventually be used at the receiver itself.

In the search for information to make projections on changes likely
to take place in television displays, several producers of television
programs were interviewed. The television system is the communications
channel between the director of a program and the viewer whether for
entertainment or other purposes. Goals should therefore initially focus
on what the director needs to convey his thoughs and his views, and
what the viewer needs to understand and appreciate them The director
needs the freedom of choice to convey the scene he has in mind, not only
to focus on the action but he may also want to depict the environment in
which the action takes place, for indeed that is what a picture can do
easily, and what words do only with great difficulty. What is needed to
provide this freedom?

An effort to obtain some kind of answer to this question by dis-
cussions with persons associated with producing programs developed no
useful information. The response was uniformly that the director's
thoughts concentrate on how to use the system as it exists, not how he
would like to see it modified. The study has, therefore been unable to
contribute to this very important aspect in the formulation of television
goals. Discussion of this question with a variety of viewers led to the
conclusion that the improvement most likely to have a substantial impact
on the view is a television screen that can carry an enlarged view of a
scene, enlarged from the simple "window" that Allen Dumont visualized in
the early days of television, to the "picture window" that it might become.
Such broadened potential of the medium might bring out a wider range of
production techniques and provide more opportunity for truly great talent
to 6tand out and flourish, and for news and sports to give a broader senseof scene and action.

While the study has not heen successful in establishing the needs of
the director, it has had more success with techniqus for assessing the
needs of the viewer for ricturp t7luality. T,7ecific answers have not beenobtained, but the way they can be obtained has been uncnver. The
quantitative assessment of the ludament of the viewer, substantially free
from controversial personal opinions, seems close at hand. Nearly every-
one is surprised, sometimes to the extent of finding it unbelievable, at
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the advances that have been made in the quantitative measurement of human
perception. An example will give an idea of what Lhe most advanced

technique -- multidimensional scaling technique --- is able to do. An observer

is presented with a dozen or so stimuli -- pictures, for instance -- two

pairs at a time and asked to state which of the two pairs is the more

different. Nearly everyone feels that anybody can make such a judgment

reliably. This information is fed to a computer and the following answer

comes out: "You based your judgment on three principal dimensions. You

weighted these dimensions in the ratio of 2.6 to 5.7 to 11.3. These

numbers are probably accurate to better than +5%". The science within

which these measurements fall is known as psychometrics. It is a science

known only to a few psychologists who specialize in it and almost totally

unknown to anyone else, including engineers and scientists. In Appendix

A, a brief introduction is given to the principal characteristics of the

eye-brain complex as it relates to the quality of pictures, in both the

subjective terms of the viewer and the technical ones of the technologist.

The eye-brain complex is a truly remarkable system, the characteristics of

which are well worth understanding. The psychometric technique, or rather

family of techniques, able to quantify human perception, is briefly
described in Appendix B. For significant improvement of TV quality one

must look for something substantially different from current operations.

Two areas of improvement present themselves -- a screen measured in feet

rather than inches and a drastic reduction in bandwidth. The early beginnings

of both appeared on the market during the last year.

THE LARGE SCREEN

The big screen, 4 ft. x 6 ft., as it exists today, is a projection

of the 525 line picture priced at$2700 , which for the first time puts it

within reach of some homes and small audiences suitable for bars and the

like. Prior to this development professional projection systems ran in the

$50,000 range and above. Nearly everyone prefers a large screen to a small

one even when the angle of view remains the same. It is an odd preference

characteristic, but a very real one. A large screen could have another

psychological value. A large screen would permit the viewer to see at one

time the whole of a sports arena, such as a football or baseball field.

If he came close enough to the screen, he would barely be aware of the

edges of the picture, as he is with today's television; his peripheral

vision could then give him the impression of being part of the scene itself

rather than an outside observer. The effect can be surprisingly impressive

as many visitors to Disneyland's Circarama have observed. The impression

which a large screen may produce in a living room is shown by photographs

in Volume II.

1
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With large screens the desirability of more scan lines than 525 will
become more evident particularly if the large screen is to provide a wide
angle of view. Technology is showing considerable promise to be able to
provide this evolution if called upon to produce it -- notctoday but not
many years from now. Well advanced in the laboratory is a television camera
technology likely to produce 1000 scan lines at regular television readout
rates. There is also the emergence of flat screen displays with each
picture element controlled by its individual circuit. Some display panels
of 100x100 elements have been operated in the laboratory. It is still a
long way from a wide screen of dimensions 2 1/2x 5 feet, say, with 500,000
picture elements; it is probably well within the potential of technology
to produce such a display in the future.

BANDWIDTH REDUCTION

Reduction in television bandwidth has been in the laboratory for many
years,based on converting a scanned picture into digital form, processing
the digits and converting back to the normal analog form at the receiver.
Great bandwidth reduction has been obtained in the laboratory. Recently
a different approach has emerged which does not need such transformation.
It replaces the usual scanning process by a pseudo-random one. Practical
designs have reduced the bandwidth to 1 mHz, or a quarter of the regular
broadcast bandwidth. The picture produced has the same resolution as
regular television with 525 lines but suffers from having a pattern
visible in the background. It is noticeable at first, but after a while
the viewer is no longer conscious of it, very much as one becomes no
longer conscious of the visible scan lines in a regular television display.
However, because of the background pattern, the developers of the system
are not presenting it for entertainment except where transmission cost of
the normal wide band is unusually high. Improvements may be expected,
possibly putting it in a competitive position for entertainment. The
probability for major improvement is very good, besides that of reducing
the background effect, in that, the bandwidth can probably be reduced
further. The theoretical limit with the pseudo-random sequence now used
is one fifteenth or 300 kHz. If a process could improve it to that extent
a new and major problem would face the FCC as to how to take full advan-
tage of this advance in view of the existing huge investment in television
broadcast frequency bands.

OTHER EMERGING TECHNICAL ADVANCES

The advent of the concept of narrow band pseudo-random scanning may
well stimulate new thinking in the application of television for other
areas than entertainment, such as closed circuits, surveyance, education
and a wide range of commercial uses. In considering such applications

the limitation of television should be realized, for its glamour often
carries sellers and users beyond the range of economic wisdom. As a

means of communicating information, it is generally one of the most
inefficient and costly methods ever devised by man, for it is not only



FIG. 1

A DISPLAY OF GRAPHICS WITH ALPHANUMERICS



2.0

- 9 -

vBry redundant but it also usually carries a lot of useless information.

Its value often lies in its psychological effect. That, of course, is the

reason for its glamour but that effect may be of limited duration. It is

also uniquely effective for conveying something of such complexity that

words are not adequate and also to recognize an object whose location

and exact shape are only approximately known. For surveying an area, for

instance, television has no equal.

One of the most important advances in recent years has been in

cable technology, with cables able to carry 40 or more standard tele-

vision channels; in the laboratory there is rapidly evolving a new

type of cable; a glass fiber not more than a few ten thousandths of an

inch in diameter, potentially able to carry a wider band than any

electrical cable. Cable TV has appeared as an alternative mode to

broadcasting for delivery television programs to the home. Out of it

has arisen the concept of the wired city, with a large majority of homes

and businesses connected by wide band cables to centers and subcenters

providing all kinds of TV and other services. But the concept is a long

way off in time and would require an enormous investment. The advantages

and limitations of wide band is likely to lead this new industry into

paths very different from those of TV broadcasting. In the appropriate

environment it will tend to focus on those areas of programs and other

television services not presently satisfied, but not without competition.

It has hanging over it two possible competitors for special services --

the unglamorous telephone line and the regular TV broadcast system. The

regular telephone service could readily be adapted to provide such services

as reading meters and requires no addition to make it two-way.

An alternative method of delivering information via broadcast

television is still pictures of text or graphic material. One device to

accomplish this is called a "frame grabber", that is a device to extract

still picture information from the television transmission. The "grabbed"

frame can be from the viewable picture on the TV screen or built up from

information sent in a blank interval in the picture transmission process.

The British are furthest along in developing a system called

(CEEFAX/ORACLE) that uses the blank interval, while the Japanese and mitre

in this country are working on "frame grabbers." CEEFAX/ORACLE puts a

"page" of some 120 words into each frame and can build up a "magazine" of

100 pages every 15 seconds. Up to eight of these 100 page magazines can

be carried on each TV channel. 4/

This volume of information, a possible 96,000 words per channel each two

minute period, is the equivalent to 21 full sized newspaper pages. An

example of one sort of "graphic-plus-text" information that would be

carried is shown in the digitalized weather map of the British Isles in

Figure 1,
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The cost of the two systems is uncertain at this time and is

probably dependent upon development of integrated circuitry and image-

storing devices. Mitre has estimated an eventual level of $100 per

unit in volume production, and BBC assumes an additional $125 per set

for CEEFAX.

Although video tape recording (VTR) has been a commercial reality

for some years it has not yet become a consumer item. There are a

number of firms -- primarily Japanese -- producing both the Sony U-Matic

3/4" tape cassette system and the Electronic Industries Association of

Japan's 1/2" cartridge system. Added to the confusion are one-inch

systems, 1/4" systems, and systems using 8 mm film. The drawbacks are

the expense ($2,000 up) of the VTR systems, and the number of mutually

incompatible systems on the market. 5/

Standing in the wings, waiting for the economy to justify a new

consumer product in the $500 category, are television disc recordings.

The two prime systems are RCA's mechanical pick up similar

to a phonograph and the joint Phillips-MCA laser play-back system.

Each system offers about 30 minutes of play-back for each disc, each

disc probably costing around $2-$10.

The timetable, barring economic consideration, calls for production

of the disc systems in late 1975 or early 1976, whether the two prime

systems are then compatible or not. 6/ MCA says they have more than

11,000 movie and TV titles available and at least one cigarette company

has considered publicly the idea of giving away 10-minute entertainment

discs containing commercials. 7/

SPECTRUM SPACE USED IN PROGRAM DELIVERY

Technical advances have also been made in the delivery of programs

from the studio to the broadcast station or head of a TV cable operation.

The bandwidth which microwave relays can carry has been greatly increased

and communication satellites are planned for the delivery of television

programs. Both of these take up spectrum space and interfere with each

other; satellites are severely limited in power in order to protect

ground microwave relays from interference. These modes of transmission

are being developed because at this time they cost less than cable. Much

spectrum space is used up in telecommunication of all kinds not because

it is the only way, but because it is the more economical way. This

condition typifies the process by which a scarcity of frequencies becomes

apparent.
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The picture of scarcity of frequencies should be viewed in its
correct perspective. Contrary to the impression created by the continuous

struggle for frequencies, for the reduction of interference, and general

statements and articles on the shortage of spectrum space, the fact is

that technology has kept well ahead of the demand. Overall there is no

scarcity. In certain bands there is the appearance of congestion, in

many others there seems to be little activity much of the time. The

cause of the struggle is not so much a struggle for frequencies per se, as

a struggle by each type of service, by each operator of a service for the

most economical form of operation. At some frequencies a services can be

delivered better and at less cost than at others; with some systems the

operation may be better, the cost less but the spectrum may be less efficiently

used.
The individual operator generally has little choice, and to him the

spectrum often appears crowded. Only the Federal Communications Commission
can relieve the congestion of an area of the spectrum or the unsatisfied

needs of a service. The assignment of a frequency band to a service opens

the opportunity for developing that service for government purposes or for

profit. After the opportunity has been provided, forces develop which make it

difficult to withdraw it. The tendency is for spectrum allocation to

become more and more rigid. If assignment rules are changed, it is usually

for the purpose of increasing the number of stations providing the same

kind of service, rather than freeing some of the spectrum for another kind
of service. Such changes are usually initiated by would-be operators

and tend therefore to be more for the benefit of these operators than

the public; they may often merely provide additional service where adequate

service may already exist.

As the number of stations increases the allocation process loses

flexibility, the benefits of improved and new technology become more and

more difficult to introduce even when it could significantly improve the
efficient use of the spectrum. The FCC has provided flexibility by leaving

certain portions of the spectrum partially vacant. But the pressure is

continually growing to use up such space for a current need on the basis

of today's technology, with only secondary consideration of tomorrow's.

Television is particularly vulnerable today because the time lag for

implementing and introducing many of the technical advances described is

considerable n- ten years or more perhaps. In addition, risk capital is

scarce in the present financial atmosphere of the nation. There is a

business situation, however, which is likely to help stimulate the

implementation of new technology. The television industry sees its

principal market approaching saturation in spite of its hugh size.

Industry is likely to develop a special interest in markets which new
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products and techniques may open, concepts such as CEEFAX competing with

existing new media and video disc recordings with the specialty program-

ming of cable and broadcast television. These conditions make it

particularly important to look as far and as deeply as possible into

the future.

The work of the decision-maker whether in government or industry is

becoming much more difficult. As he looks back, he will perhaps recall

the time when there was only one way to broadcast, only one obvious way

to convey information over long distances from one point to another,

only one way -- the mails -- to transmit written material. He may recall

the time when the difference between telegraph, voice, and television

was clear and simple to understand and generally accepted. There are now

many ways to do one thing, things once separate now interact in complex

patterns, and little of all this remains still for very long.' It is no

longer possible to regulate a telecommunication service or a part of the

spectrum without affecting other services. And as decisions become more

difficult their economic implications and long range social consequences

grow in importance and visibility.

Things have changed, new opportunities have opened up too fast

perhaps for us to understand what they mean. But the opportunities are

there to do a great job for society, and, with them, more opportunities

also to make mistakes. Stangely it is technology which has made planning

and decisions difficult by providing many ways of achieving a desired

result without explaining how to unravel the complexities it has introduced.

Television has proved itself to be the most effective communicator

yet developed, able to gain the attention of mass and limited audiences
with evident results. In the expansion about to come, television will

assuredly play a major role,- a role which will depend on what is
envisioned and planned today for its future -- its availability, the

quality, variety and range of its programs, and the quality of its

pictures. Pictures not only contain factual data, they also influence

the psychological environment.
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3.0 RECOMMENDATIONS

Each of the following recommendations is supported by a section

entitled "Justification". These sections represent also a summary of

Part II of the report.

The recommendations deal with the principal elements that affect

television display, focusing on the importance from the public's point

of view, and including consideration of incentive for operators to

provide the service.

Television quality has been interpreted broadly to cover the whole

technical system. Quality is viewed as the quality of the whole system.

Forthat reason, the whole system has been considered from the director

of the program to the viewer through reception and display.

The problem of frequency allocation has not been considered because

it involves the basic question of the relative importance of different

services, which is beyond the scope of the study.

3.1 PRELIMINARY PREPARATION FOR THE IMPACT OF TECHNOLOGICAL ADVANCES

IN TELEVISION

Recommendations

The following studies are recommended for the purpose of developing

indicators of future needs and demands.

Al. Establish a study group to keep in touch with the advances in

technology and prepare data likely to be needed for its effect

on specttum allocation.

A2. Quantitative measurement of individual subjective judgments of

the characteristics of television displays (present and future)

for the purpose of indicating the likely nature of public demand

on the quality of pictures.

A3. The study of the desirability of having broadcast stations

transmit information by using the vertical interval, frame

snatching or other means without significantly degrading the

quality of the TV broadcast.
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JUSTIFICATION

3 . 0

Probably the most important of recent advances is the indication that

the bandwidth required for television may be drastically reduced even for

good quality television. G.E.'s pseudo-random scanning technique called

Sampledot has achieved a considerable reduction in bandwidth but with some

degradation in quality. I am predicting that this degradation will in due

course be eliminated for nearly all types of scenes. Sampledot makes

use of certain NTSC equipment with some additional circuitry. Its display

has certain impairments but its reduction in bandwidth to about one-quarter

of the present broadcasting bandwidth outstrips this deficiency for many

purposes. I also predict that the bandwidth compression will greatly

exceed that already achieved. Other band compression techniques are also

in the laboratory.

An opportunity for using television in a way not previously used in

practice is the transmission of information simultaneously with a

television signal. The British Broadcasting Corporation has been

experimenting with what they call CEEFAX. The concept is to send a

message during the vertical interval of the television signal. A

receiver with the appropriate adapter can select the message, present

and hold it on the television screen. .It is also possible to select

and hold a whole frame containing special information which can then

be examined at the viewer's leisure. Many of the special one-way

services envisioned by Cable TV could be provided by broadcasters by

such techniques.

These varied opportunities for television and for combining data

with television transmission have started to emerge recently. They

will no doubt play important roles in the growth of telecommunication.

It seems important to develop a capability for keeping in touch with

emerging socio-economic needs, the evolving technology, spectrum space

and other consideration that may be needed for government and industry

to respond most effectively to the changes as they appear.

Techniques are now available to obtain relative quantitative

measurements of preference of the quality of pictures including for

instance sharpness, contrast, color balance, etc. This had been done

for photographs but not for TV. The most important features here

would be such items as size of display, viewing distance, sharpness and

the ever present constraint of cost. Quantitative assessment of these

attributes would give both the FCC and the industry guidance on what

changes to expect in public demand.
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The psychological analysis of the subjective value of TV pictures

will be different depending on its application. For entertainment,

quality is paramount; for other purposes quality is often of little value

beyond the point of ease of identification of certain elements of the

picture, for instance, in closed circuit surveyance and much of education.

For the purpose of establishing the need for high quality

television, for entertainment, the subjective tests should focus on

two areas of special interest to the public; first, on the general

preference for large screens with little regard to the viewing distance,

the second, being able to come close enough to the screen that the large

angle of view gives the viewer a more intimate sense of being part of

the scene he is watching, an effect important for dramatic presentation

and certainly for sports. The first area of interest, the large screen,

can and is currently being operated with the standard 525 lines. The

second also needs a larger screen to be also to provide a wide angle of

view, but in this case the problem arises that the viewer becomes dis-

enchanted, if he finds that beyond a certain distance, he gains nothing

in greater definition by moving closer to the picture. If he wished to

go as close to the 'picture as three-quarters of its width, corresponding

to the view of the stage from a good seat in a theater, it may be

necessary to provide a horizontal resolution corresponding to 1000 scan

lines.

In the non-entertainment areas, broad acceptance of new systems

having the potential of a substantial market will be very sensitive to

cost. Bandwidth will be particularly important if long distance trans-

mission is involved. Compatability with current receivers will also be

of major importance. The mass production of receivers has reached such

a high stage of sophistication and efficiency that systems are more

likely to succeed if they can use these receivers.

Though important for government and industry, no specific recommen-

dations are made for graphics (e.g. text, line drawings, and the like)

because the private sector is likely to carry out the analsis of need

and foster development without government support of any kind and find

its niche within existing spectrum allocations. In this area the current

television system is effective only for titles and short announcements.

To display full size sheets (8 1/2 x 11") on a TV screen requires about

1000 scan lines, but it need not require a wide frequency band, for it

can be slow scan (see section 4.3.2). The Japanese have:in operation a

system using 1425 lines which is apparently needed for their writing. 8/

Comparison of displays with 525 and 1100 lines is shown by pictures

in Volume II.
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3.2 QUALITY OF PRESENT BROADCAST AND CABLE OPERATIONS 

Bl. Require the Vertical Interval Reference (VIR) to control

automatically the color balance and contrast of the trans-

mitter signal.

B2. Development of procedure for monitoring the performance of

broadcast stations by assessment and measurement of the signal

with minimum control of the way the output is produced.

JUSTIFICATION

One of the principal findings of the study is that the basic NTSC

standards cannot be materially improved as regards quality for enter-

tainment for the current size of display in the home. For many years,

however, there has been serious complaint that the quality was poor

compared to that found in Japan even though Japanese standards are

identical to American. This was the unanimous verdict of the persons

with whom the question was discussed. In Europe reports indicated also

superior performance except for a barely visible flicker due to fifty

fields per second compared to sixty in America. The principal reason

consistently given was not directed to any specific element of the system,

but to the attention and care given to details at all levels of production

and operation (See Section 4.1). Of recent years it has been interesting

to note a marked improvement in the performance of American receivers.

One of the main problems was color balance, which was different

for different stations, putting the burden on the viewer to change his

controls if he wanted to retain the balance as he switched from one

station to another. Most of the time he would not bother to do so.

This problem may soon be corrected because the FCC has recently issued

rules requiring television broadcast stations to adopt a recommendation

of the EIA. The rule involves inserting in a space available within

the NTSC standard a signal called the Vertical Interval Reference (VIR)(9)

(see section 5.2.1 under Color Quality). The VIR should overcome some

current practices which cause deviation from the color portion of the

NTSC standards and make a major improvement in quality and uniformity

between stations. In addition, the VIR is likely to be used in due course

for automatically controlling the color balance in the receiver itself.

The VIR can be modified at the studio so that the producer can control the

color balance to suit his artistic need.

Other characteristics of quality could be corrected and controlled

in a similar manner. The most important one is contrast. The good start

made with VIR for color control should be extended to other quality

characteristics. The VIR rule should also be extended to require auto-

matic rather than manual control. The work of industry in this area seems

to have been so productive that the process by which VIR was established

should be continued for the extension of this type of technique.
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As regards Recommendation A2, there is currently little economic
incentive for the operator to give much consideration to television
quality. The compulsion comes principally from the satisfaction of
rendering a public service, and from the pressure of government regu-
lations. But the present regulations cover only a small part of the
total system. True public service would require monitoring the
quality of the whole system as measured by its output, the operator
being responsible for the quality of the inputs, as well as of the
operation he controls directly. There is not much point in monitoring
the broadcast station, if the quality of the input to it is poor.

The development problem of a technique for measuring and monitoring
system performance would make it possible to remove most of the present
detailed standards and replace them by output measurements. It would
greatly simplify the problem of monitoring the performance of television
stations and would leave it to the station operator as to how to correct
any defects that appeared in the output. Some of the advantages of such
an operation and some of the problems are discussed in Section 4.2.3.

3.3 STANDARDIZATION

Recommendation

Cl Establishment of a policy of systematic review of the need
for balancing the benefits of standardization against those
of innovation.

JUSTIFICATION

The great value of standardization lies in reducing costs and

increasing flexibility of operation. This flexibility arises from lower

costs, availability of parts from multiple sources, simplifying repairs
and permitting the easy introduction of a variety of standard parts into
a system. In this area, monopoly is pre-eminent, particularly if it

controls the system from transmitter to receiver, but it tends to focus

on its particular interest and makes little or no provision for others

who could benefit from connecting into or from modifying the system.
In a competitive environment, however, the imposition of standards

carries the danger of inhibiting innovation. When government has the

obligation or the opportunity to intervene for the benefit of the public,
it should try to establish the optimum combination of innovation and

standardization.

In the coming decade, because of the current technological

revolution produced by the advent of integrated circuits (IC's), the

problem will be more important than it has been in the past. The
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reason: IC units are very costly to develop and cheap to reproduce in

very large quantities. * Economic production will, therefore, depend

on the number of different designs being few and the production very

large. If many enterpreneurs enter an area and each one develops his

own designs in every detail, some of the benefits of IC's may be lost

to the public. Many areas of telecommunication and their application will

depend on IC's for the extent to which they will grow and in some cases

for their very existence (see Sections 5.1 and 6.2).

The matter of standardization is emphasized here because effective

standardization may be a key requirement to the development of CATV.

It is not clear at this stage how important CATV will become, but the

evolution from CATV to the wired city concept, considered probable by

many, may be so crucial to be alert to the need for standardization in

order to be prepared for it and not wait until it is too late to act or

excessively costly to do so. Other areas similarly affected by

standards are tape and disc television recordings.

3.4 COMMUNICATION SATELLITE

Recommendation

Dl Consideration of desirability to review the frequency

allocation of broadcasting by communication satellite.

JUSTIFICATION

The concern about the spectrum allocation for broadcasting by

communication satellite has its base in the history of the microwave

spectrum allocation. There is little question that the basic

performance characteristics of the communication satellite are ideal

for broadcasting. Its signal can be received equally well over a

hugh service area; it has no serious problems with ghosts, and has the

ruggedness of a very wide frequency band. The disadvantage of six-tenths

of a second delay, troublesome in two-way communication, does not matter

in one-way broadcasting. Yet its initial and principal application has

been for point-to-point communication. When the microwave bands began

to be available, the communication satellite was a glamor concept for the

distant future; active interest was in the use of these new channels

for point-to-point communication by microwave relays. As might be

expected microwave relays were assigned in the lower, less costly channels

* The cost of designing a relatively simple unit may be about $30,000; for

a complex unit it may be many times this amount. The cost of a complete

circuit comprising three or four active elements may fall as low as one cent.
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and satellites were permitted to operate on some of these channels

provided they caused no interference to the relays, some of which might

look straight at a satellite. The power limit permitted usually gave

the relays a more than ample factors of safety. Satellites, when they

came into practical existence, were used with low power and a few costly

ground receiving stations as point-to-point relays. Since the principal

cost item of a broadcasting-satellite system is the cost of a very large

number of ground receivers, the cost of the whole system drops as the

power in the satellite is increased and the cost of each ground station

is decreased. Existing rules strictly limiting this power effectively

closed the opportunity of developing efficient broadcast-satellite systems.

It was not until July 1971 that the World Administrative Radio Conference

allocated frequencies for broadcasting satellites at a time when the

lower microwave frequencies had been pre-empted or their use and power

limited by other services. Only one band 11.5-12.2 GHz was unlimited

in power. At that high frequency the electronics equipment is

significantly more costly.

In addition, a suggestion has been made for the 11.7-12.2 GHz band

to be shared between broadcasting service and fixed point-to-point

services. This sharing may mean having satellites of different power

on the same frequency, possibly as much as 1000 to one. This dondition

raises the question whether sharing would limit broadcasting satellite

power. There are reasons for it to do just that. This effect should

be taken into consideration when a decision is to be made. Particularly

in this connection, one should be aware of the common tendency to under-

estimate the long range potential of technological development, and to

view the future aspirations of the public as unlikely to change.

There have been many good technical studies made over the years

on the subject of broadcasting from satellites. These studies have

consistently concluded that satellite broadcasting direct to home would

not be as cost effective as the present terrestrial broadcasting systems

even though it would be much superior in the uniformity of the service

rendered. There remains, however, an uncomfortable feeling of uncer-

tainty regarding this conclusion, largely because of the history of the

allocation of the microwave spectrum which never gave satellite broad-

casting a real chance to compete with other uses of the spectrum. One

questions also whether the benefits of uniformity of service, of providing

rural and even remote and mountainous areas with the same quality of

service available to large cities, were given the consideration they deserve.

The possibility of reopening international rules of allocation for

review is too horrendous to be given any serious thought. However, it

might be possible to limit the high signal strength within the boundaries
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of one country (such as the U.S., USSR, India, China, Brazil, Canada)

without violating the spirit of international agreements.

The technical problem is much more complicated that this brief

outline indicates, and it may be that the allocation and regulations

are satisfactory. The reason for having reservations about this

conclusion is that interest by telecommunication organizations has been

largely focused on point-to-point services, and as far as is known,

did not consider long range changes in population distribution. It is

not unreasonable to think that earlier studies might have been inhibited

by the state of the art at the time they were made, the then existing

international regulations and the pressure of other services for the

more desirable lower frequencies. (See Section 6.2.2.1).

3.5 RESEARCH

Recommendation

El Retention of the unwritten policy that hardware

research be left to the private sector with only

such direction as can be provided by publishing

desirable national goals.

E2 Adoption of the policy that the public sector carry

out socio-economic and psycho-physical research

necessary to formulate goals and standards, and to

plan the flow of evolution from research to the

formulation of goals and then to the formulation of

standards.

E3 Retention of the unwritten policy that the public

sector limit its hardware research to the develop-

ment of information in support of the decision-process,

to the monitoring of the implementation of decisions,

and to fill the void when it appears that the private

sector has missed or is avoiding an area of value to the

public.

JUSTIFICATION

The goals should be established but they will be meaningful only

if they are based on the findings of research. Research is needed as

a foundation for goals, to develop a better understanding of the impact

of various forms of communication on society. This is primarily a

responsibility of the government, not of the private sector.
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The history over the last fifty years or more shows that the

private sector has been able, in fact remarkably successful, in

funding and carrying out its own research and development. The

substantial fall-out of the research of the Defense Department

probably had the effect of speeding the development rather than

changing its nature. There are many areas where the support of

government for hardware research is urgently needed. Telecommuni-

cation is not one of them.

Telecommunication is a huger industry which has had no need

for government subsidy. Perhaps it can continue this way.

Where research subsidy is most likely to become increasingly

important and increasingly needed is in the costly development of

software, of programs that are simultaneously imaginative, instructive

and attractive. That field, however, is far outside the scope of

this study.

3 . 0
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4.0 ESTABLISHMENT OF GOALS 

4.1 PRESENT OPERATION

4.1.1 NTSC Standards 

4.1
4.1.1

One of the principal findings of the study is that in s
pite

of the relatively infant state of the electronics art at 
the time

that the NTSC standards were adopted, those standards have
 stood

the test of time and the onslaught of technical evolution. Mono-

chrome standards were approved by the FCC on July 1, 1941,
 and color

standards on December 17, 1953. With the technological evolution

that has taken place since those days, it is indeed remarkable to 
be

able to state today that these standards can hardly be faulted.

This eulogy of the NTSC standards does not mean that they are

perfect, but they are not too far from perfect as far as picture

sharpness is concerned. A perfect picture appears to the viewer to

be as sharp as he would see it in real life. Viewed at a distance

equal to five times the screen height, a station monitor would be

82% perfect in this sense. The meaning of expressing a quality as

a percentage of perfection can be gauged from measurements with film
.

Eastman Kodak has measured the sharpness of the Super 8 film at 707,

and receives sufficient complaints from professional photographers

to consider it only marginally acceptable. The 16 mm film measures

85%, which is about the same as television viewed at a dista
nce of

five times the screen height. Kodachrome measures 987 and no complaints

are received, in fact appreciation is expressed about its sh
arpness.

There are other factors besides sharpness however which affect the

quality of a picture. Television suffers from a variety of things

ranging from ghosts, snow, interference and distortions of vari
ous

kinds.

From many interviews, there appear to be only two areas for

which 525 lines are considered inadequate. One is for the trans-

mission of graphics or text and the other is for large scree
n display

of pictures. Both of these are discussed in more detail in Sections

4.3.2 and 4.3.17 respectively, on the Display of Pictures in 
Motion

and Display of Stationary Pictures. With large screens there is often

no satisfactory compromise between being too far and unable to 
see

details of interest, and being too close and disturbed by 
the visibil-

ity of the scan lines and other defects. With graphics, it is not

possible to present, in a form agreeable to read, a full 8 1/2"
 x 11"

page of type or a page of an average magazine or of a book. 
(See Fig. 2)
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The overall satisfaction with present standards was also

confirmed by discussion with educators (see Section 6.4.2) and
medical practitioners (see Section 6.4.1) who had practical and
working experience with the use of TV. There was a strong consen-
sus among them that the present 525 line standard was satisfactory
for their needs. The value of greater resolution would at best

be marginal except possibly for special applications.

In contrast with the confidence that we can generally have
in the quality of our TV standards, there is a strong consensus of

dissatisfaction with the quality of their implementation. Two

factors are involved here. The first is the ability, or lack of
ability, of the layman to adjust the controls of his set; the other
is the failure of broadcast stations to provide signals having

characteristics sufficiently similar that a set adjusted to one
station would remain in good adjustment when switched to another.
As regards the first, an enlightening pattern of family behavior
was found. Professional and engineering types interviewed were
without exception clearly sensitive to picture quality. They stated
that they could obtain good quality pictures on their TV sets, but
they consistently saw their wives and children watching programs
with sets horribly out of adjustment. It was apparently not so
much that their families could not learn how to adjust the sets, but
rather that they could not be bothered to do so; it was fine if
someone was willing to adjust the sets for them. This pattern tends
to the conclusion that the quality of the TV picture is not impor-
tant to the large majority of viewers. There are, however, reasons
to believe that demand for higher quality.TV may develop. Techno-
logical and market reasons are given in Section 6.3.1.

Regardless of whether the demand for higher resolution for
home TV develops or how fast it does so, two things would be

immediately beneficial to the public. The first of these could be
economically carried out in a relatively short time. It would
require the output of TV stations to abide to close tolerance
standards. The second would require set manufacturers to provide
circuits capable of making full use of the quality contained in the
received signals, as well as more stable or self-adjusting circuits
so that, once adjusted, no further adjustment or only minor ones
would be necessary. At present, most sets do not make full use of
the bandwidth transmitted mainly because of cost, though the cost of
doing so would be small. Engineers see the improvement as substantial,
marketeers see it as marginal and not worth the cost, particularly
since people are willing to watch poorly adjusted sets. The sharpness
of the "home set" shown in Fig. 1 of Volume II is 747, that of the
station monitor 82%. The marketeers will be right for some people but
not for others.
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Fig.i?. FULL SCALE REPRODUCTION OF TEXT

Reproduced from 81/2" x 11" page with standard broadcast quality cameras (one inch

plumbicon type PK 330L) and broadcast station quality monitor receiver.
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There has been significant improvement in the receiver quality

during the last two years. Also in this period the FCC has taken its

first procedural step to require stations to introduce a control

signal in the TV transmission which will bring uniformity of the
color balance among broadcast stations. Receiver manufacturers are

considering the possibility of using that same control signal to

maintain the set automatically adjusted to the correct color balance.

Two organizations have been working on technical standards

through a group of technical committees. The Joint Council for

Intersociety Coordination (JCIC) handles television broadcasting

and the Cable Television Advisory Committee (C-TAC), recently organ-

ized, handles Cable Television.

The two most commonly maladjusted elements of picture quality
are color quality and contrast. Some present operating practices
tend to distort them away from intended NTSC standards (see Appendix

A, Sections A3 and A4). These two elements could be automatically

controlled at the transmitter permitting introduction of effective

circuits for automatic adjustments in the receiver. Other perfor-

mance characteristics that need improvement are discussed in Section

5.2.1. The Electronic Industries Association (EIA),,following

findings based on the excellent work of JCIC (102 li) recommended the

introduction of a reference signal (Vertical Interval Reference --
VIR) (12) for the control of color quality. The FCC has proposed

adopting rules along the lines of the EIA recommendations (9)

Another characteristic which needs improvement is the accuracy of

the interlace of the scan lines. Coordination of transmitter opera-

tion and receiver design, particularly if'both parties are interested

in seeking the common goal of overall system quality, can be expected

to produce a significant improvement in average home reception.

Television comprises both picture and sound. What has been

said about the quality of pictures can be said of the quality of

sould. The quality of sound in television broadcasting is generally

second-rate, at least when the program has been carried over a long

distance. The sound system of the receivers is also generally poor

using small speakers and reducing the low frequencies to prevent

high peaks. The causes of deficiency in sound quality and various

alternatives for improving it need study and consideration for

corrective action. The JCIC is beginning to study this area and

will undoubtedly report on the causes and cures. The development

of effective dialogue between set manufacturer, broadcaster and the

telephone company is indicated.
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4.1.2 Overall Quality of the System -- Effect of Inputs 

Another major component affecting the quality of the tele-
vision system, one for which no standard exists, is the input to
the system -- motion pictures, video tapes and studio operation.
Conditions range from very good to very bad. Major networks monitor
the quality of these inputs at least for their prime hours of oper-
ation.

Fortunately for the quality of the inputs, there exists an
interesting protective mechanism in the behavior of producers and
directors. Frequently, they see much of their more subtle efforts
degraded by poor technical quality. One would think that they
would not care since the viewer is far more interested in program
content than picture quality. But the viewer is not their main
concern; their main concern is the opinion of their peers -- the
other directors. It is that concern that makes them use their influ-
ence to maintain high quality. This reaction is a powerful force
currently available for upgrading the quality of the inputs. That
force is valuable, but alone is not adequate. There is, of course,
a wide range of talent among directors and an equally wide range of
their understandings of the capacities and limitations of the
television camera and of the system as a whole. It might be helpful
to develop professional competitive interest in the quality of the
inputs, but such interest is likely to be dormant until home televi-
sion displays become consistently of a higher quality.

4.1.3 The International  Scene

In the international arena, there has been controversy among
experts, (with some patriotic overtones), on the relative merits of
the NTSC standards of US and the PAL (3) and SECAM (14) standards
of Europe. The fact that the controversy has been acute and has
existed for many years indicates that the differences from the viewer's
point of view are minor. Technically, there is a difference between
the desirable European 625 scan lines and the American 525, the
desirable American 60 fields per second and the European 50. Other
differences affect color. PAL exists in three different forms. The
new and super forms produce the appearance of more stable color
balance than does NTSC but with somewhat reduced vertical resolution.
SECAM is broadly similar but reduces the vertical resolution by one
half which is more than for PAL. The color stability of the receivers
under the NTSC standards where the automatic control of the VIR signal
is implemented, is expected to become as good as those under PAL and
SECAM and be without loss of resolution.
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Another European standard was one using 819 scan )4nes. It
was introduced in France, but is now being phased out.'15)

The situation in Japan raises a problem which is of national
concern, if indeed the reports are correct because it reflects a
trend visible also in other industries. It brings out a possible
important reason for the penetration of Japanese products in the
electronic market of the U.S. The symptom is not related to price
but to quality. The reports without exception were that television
quality is substantially better in Japan than in U.S., although the
standards are identical. The reason consistently given did not
point to any specific defective area, but to the care bestowed on
each of the many component elements and operations of the whole
system.

4.2 SYSTEMS GOALS 

4.2.1 System Quality

The hardware part of the television system generally comprises
the input, camera or tape, transmission equipment, long distance
transmission channel, local distribution, receiving equipment and
display. The design of each of these components is tailored to the
desired output -- the final display is the controlling factor. A
defect in the desired performance of any component degrades the
display. The design of each component reflects the pressures of
competition and the requirements of government regulation, leaving
little margin to extend performance beyond the official NTSC standards.
For this reason, a relatively small change in standards could require
a technological step beyond the current state of available facilities
affecting possibly all major components, with the probable exception
of the long distance transmission channel where ample margin could
be made available at a price.

The practical limits of current television technology were
discussed very informally at a CCIR meeting by a small group of
engineers of several countries. They came up with what they called
the 6-6-6 standard -- 60 per second field rate, 600 scan lines, 6
MHz video bandwidth corresponding to a total bandwidth of about 8 MHz,
possibly less with some sophistication. Somewhat more resolution
than represented by 6-6-6 could be probably squeezed out of existing
technology without requiring the development of new components. The
degree of improvement in the sharpness of the picture is shown in
Fig. 1 of Volume II. The percentage of perfect sharpness is 827.
for NTSC monitor and 86% for 6-6-6 monitor.
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Judging from these pictures it does not seem likely that a
strong demand will develop to improve on the NTSC's standards unless
it is to produce a very large flat screen display. It would seem
a horrendous problem to modify the NTSC standards in any signifi-
cant manner, but it does not seem impossible that such changes might
evolve in connection with wide band cable, pay TV, or broadcasting
from satellites.

The immediate attitude of designers regarding higher quality
TV is that every part of the system would become much more difficult
to design, on the premise that no fundamentally new technology over
that currently applied would be available. Since the number of
picture elements increases as the square of the number of scan lines
(for the number of picture elements should increase equally along
both the horizontal and vertical axes), the complexity of each of
the major components can be expected to increase at a rate somewhere
between the square and the third power of the number of lines,
affecting the cost proportionately. These projected conditions present
strong obstacles to change. They are based, however on the assumption
of an essentially unchanged technology, and that assumption is clearly
false.

There is no indication that a plateau to technical innovation
has been reached in electronics, quite the contrary. In fact one
can see some of these innovations emerging in two key television
areas - radical reduction in bandwidth and a significant improvement
in the design of television cameras with the discovery of charge
coupled devices (CCD) and charge injection devices (CID). But change,
however imminent it may seem, always requires much time for practical
implementation and wide economic distribution.

At this stage, there is not yet enough information on subjective
response to quality to establish system goals, but the principle can
be expressed that goals set for any individual component are of
limited value, for the whole system must be viewed as one unit. At
the interface between components, the output of one must conform to
the required input of the next in both nature and quality. Effective
interface performance with the object of providing quality service
to the public will never be consistently achieved without close
cooperation of both sides of each of the interfaces and coordination
for the overall performance of the system. The JCIC is working
toward such a goal within the NTSC standards.
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4.2.2 Compatibility

4.2.2
4.2.3

A goal for high quality television is compatibility, meaning
that while special sets would be required to produce high quality
display, sets designed to NTSC standards could receive the high
quality signals and display them with NTSC quality. While the best
method of achieving this result is not known, it can probably be
achieved at relatively little additional cost.

In discussing high quality television, the question of com-
patibility was often raised with the implication that it might
prove a stumbling block to practical implementation. Compatability
may not be very difficult to achieve. If the number of scan lines
of the high quality is in a simple ratio to 525, say 2:1, then the
picture information contained in only two scan lines of the high
quality signal carries information from which one NTSC scan line
can be constructed. Compatibility of pseudo-random scanning with
NTSC is probably impossible, because the bandwidth compression
requires the total scanning time to be several times that of one
NTSC frame.

4.2.3 Maintenance of System Quality

Would a viewer decide to turn to a program merely because the
picture quality was particularly good? He would be exceptional if
he did. He watches a program because he likes it and will do so
even if the picture quality is quite poor. The content of the
program dominates other considerations. What, then, is the incentive
for the operator to maintain high quality? Government regulations
are effective up to a point, but nothing can replace the natural
interest and desire of the management and the staff, and the personal
satisfaction of the professionals associated with producing, directing
and operating a good quality picture. Detail controls undermine
the professional desire to produce something to be proud of. Turn
this knob, push this button, look at that meter - these are instruc-
tions which may be excellent, except that they tend to kill interest
and initiative.* Can detail controls be removed? If they were, the
good stations, good managers seeking to develop respect of the public
for the industry as well as for their corporation, would probably
operate without impairment of quality, but the poor ones would probably
go rapidly downhill.

*The actual government regulations do not spell out the process in
this degree of detail. The description is literary license to
dramatize the fact that the operating engineer has little freedom
for independent action.
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_Elie first question is whether maintenance of quality is
worth the effort, since a great many viewers continue to view
extremely low quality pictures with but little complaint. Taking
the broad view it is certainly worthwhile. It is worth the effort
largely because poor quality of anything has a subtle, demoralizing
effect, while near-perfection, as argued elsewhere in this report
(Section 6.3.1), is a psychologically elevating force. The imple-
mentation of high quality is particularly important where govern-
ment has a controlling voice.

The basic quality requirement for true public service is the
quality of the overall system. The process desired is the physical
measurement of the quality of the output. Undoubtedly there are
problems, but the ultimate objective is difficult to fault. Is it
possible to set a goal, a goal toward which government and industry
might strive? The desirable goal should be the elimination of the
current standards controlling quality and replacing them by measure-
ments of the output of the whole system. The operator would then
be responsible for meeting the required minimum quality in anyway
he desires.

It would be desirable to introduce at the input of the system -
on the tape, film, record, camera - a set of indicators of quality
which could be used for manual or automatic maintenance of quality
throughout the system and for monitoring its output. The VIR is
such an indicator which uses an unused portion of the TV signal.
Turning to film, it is found that there is no room on the film out-
side of the scene for introducing information on the quality which
the system is capable of carrying. A conceivable solution is to
replace a whole frame at intervals, containing quality information.
It should be remembered that the producer should decide the desirable
color balance, contrast, sharpness for his particular scene, and his
particular scene, and his deviations from the norm should not be
corrected. There is therefore a need for transmitting information
through the system which would result in the quality which the director
seeks to produce. This information could also be used for monitor-
ing the quality. Clearly the monitoring standard should not be high;
its purpose would be to protect the public from unacceptable low
quality.

Could such a monitoring process be implemented? The question
has not been studied, but a few, to whom it was presented while
approving the purpose and value of the concept, felt it would
engender resistance from some operators. The principal objection
expected was the increased responsibility for the quality of the
input on the part of the broadcaster -- the tapes, films, etc., that
he uses. The process would relieve the operator of some problems,
but the addition of others is likely to raise objections. From
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the point of view of the public, however, someone should be respon-
sible for the quality of the whole system or at least for the
quality of the signal that is broadcast to the public. The respon-
sibility should be on the broadcaster, for he is responsible for
requiring certain minimum quality of the input, including the
transmission of the material to his station as well as that of his
own operation. The present process does not monitor the whole system;
it relieves the operator of responsibility for the quality of the
input.

The suggestion is presented here for discussion. In urging
that it be considered, its psychological values are offered: first,
it would give greater freedom and a proportionately increased sense
of responsibility to the operator for the quality of the system as a
whole. Second, the technical staff would have greater latitude for
innovation and improvement -- implementing the principle proposed
years ago of giving the engineer freedom of action in his domain
rather than detailed instructions. Third, it would greatly simplify
the government process of monitoring the technical performance of TV
stations. Fourth, individual component groups and the industry as a
whole would develop a deeper and quantitative understanding of the
way its various technical parts intermesh. Fifth, possibly it would
also bring to the surface how the artistic and technological elements
could best interact.

4.3 VIEWING GOALS FOR HIGH QUALITY TV

The display of pictures represents very different technical
problems depending on whether the scene presented is in motion or
stationary. They are therefore treated separately. The NTSC
requirement of thirty frames and sixty fields per second was estab-
lished to take care of rapid motion. When the motion is slow,
resolution should be high but when changes are slow, a rate of sixty
fields per second is unnecessarily high and is wasteful of bandwidth.
If the motion is fast, the eye-brain complex cannot detect the
sharpness of outlines, so that bandwidth is wasted as it is for slow
changes but for another reason. Thus the NTSC standard is wide in
bandwidth in order to meet the highest requirements of both slow
and fast moving objects. In view of the capability of the eye-brain
complex to integrate and fill gaps in the flow of redundant informa-
tion that is normal in television, it is to be expected that some
compromise with these high requirements will be found which would
produce an acceptable picture and substantially reduce the bandwidth
required. The Sampledot technique of General Electric described in
Appendix C may have started an important move in that direction.

4.3.1 Display of Pictures in Motion
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4.3.1.1 Scope of High-Quality Goals

It would be inappropriate for the next step in the qualityof television to be only a slight improvement over today's alreadygood, or more correctly potentially good, pictures. In the nextstep, the characteristics of the picture should be adapted to theneeds of the producer and the aspirations of the viewer rather than,as has been the case, of adapting them to the technical characteristicsof the display. The goal should include at the production end consider-ation of the range of scenes that the picture may have to depict, andat the viewing end consideration of the environment or surroundingswithin which it is to be seen. In the recent past, the zoom lenscame as an outcome of the need for adapting a complex scene to asmall screen. While it had a major impact on the production of TVprograms, there remained an unresolved need to be able to seesimultaneously the whole of a large scene and some part of it inconsiderable detail. In sports, such as football, it has been partlysatisfied by slow speed replay. The need may prove important forthe talented director of drama who cannot fall back on the replaytechnique.

At the viewing end, the need to adapt the picture to theenvironment involves consideration of the desirable viewing distance,the importance of peripheral vision, the harmonious merging of thescreen and equipment into the home, and the effect of these environ-mental constraints on the characteristics of picture quality -- resolution, contrast, color balance, etc.

Until recently, there was little information reliable enoughon which to base goals. Some quantitative information has beencollected on the appreciation of photographs for various degreesand combinations of resolution, contrast, color balance and noiseusing psychometric scaling techniques. Similiar information isneeded for television including such additional factors as sizeof display, viewing distance and aspect ratio. A quantitativeassessment could also be made of the appreciation between the high-quality level that might be and today's level that is. From thesedata, goals could emerge and could be established for high-qualityTV. Later, as the technology developed toward these goals, standardswould evolve to assist the development of components of systemsto meet measured popular taste and requirements.
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4.3.1.2 Optimum Viewing Distance 

Especially important to quality viewing is the complex
relation of three key factors -- image deficiencies (e.g., visibil-
ity of scan lines), viewing distance and size of screen. In motion
pictures, some subjective tests on desirable viewing distance
indicate that the quality of the film as projected on the screen
controls the best desirable seating distance. The shortest good
viewing is apparently limited by the granular structure and other
deficiencies of the film; the worse the film the farther back one
wants to sit. (See Appendix A, Section A.3) Not infrequently, the
best seats it would appear should lie outside beyond the back wall
of the theater!

The criterion for the greatest good viewing distance was
not ascertained. One would expect it to be the distance beyond
which certain important details, such as facial expressions, began
to be lost.

The demand for very high-quality TV for the home may arise
because of the gneeral preference for large screens and the limited
viewing distance that is practical in a home. A feeling of frustra-
tion is a common experience of persons approaching a television
screen to see more detail and finding that beyond a certain point
approaching further provides no additional detail. Short viewing
distance will be limited by this effect and will be a good viewing
distance, if the scan lines are many and barely visible. These
requirements will undoubtedly involve design compromises. The
establishment of useful goals for high quality will therefore
require determining the ranges of acceptable design of home televi-
sion systems. This is an engineering problem which can be solved.
Here we can turn to psychological scaling. First establish the
quantitative relation expressing viewer response in terms of the
three principal parameters of size of screen, viewing distance and
number of scan lines. Preliminary indications lead one to feel
confident that desirable goals could be established which would be
satisfactory to a large majority of viewers. (See Appendix B).
A discussion based on simulated pictures of the conditions that
can be projected is goven in Volume II.

4.3.1.3 The Illusion of Depth

It is essential that a television picture for entertainment
purposes, though presented in one plane, produce the illusion of
depth. Professionals often place special importance on this aspect,
and indeed, where properly implemented, it can give the viewer a
very real feeling of being "within" the scene he is watching as no
other characteristic is able to do. The impression is easy to achieve,
but no technique has yet been devised which is fully satisfactory.
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Various schemes have been offered for making use of stere-
opsis by having each eye see the scene from slightly different angles.
The depth impression produced is very realistic, but the viewer is
constrained in ways he does not like, either by wearing special
glasses or having to keep his head in some particular position. The
hope that the remarkable discovery of holography might solve the
problem has not materialized. 3-D motion pictures have been made,
but they seem to attract an audience mainly because of the novelty.
The vogue has come and gone several times and has always been of
short duration. (16)

Simulation of depth is normally achieved by using other faculties
than stereopsis. It is common experience that a sense of depth does
not disappear when one eye is closed. Our normal sense of depth
arises most frequently by comparing the object receiving attention
with other familiar objects seen at the same time in the same
general direction. Apparent comparative size is an important criter-
ion for judging distance, so are real or illusory perspective effects.
Without such guides, psychological tests show that estimates of
distance can be grossly in error (See Appendix A, Section A2), as
is also evidenced by innumerable examples of optical illusion.

Another approach for the viewer to feel "within" the scene
he is watching is to give him the opportunity of applying his
peripheral vision -- the extent to which he sees the scene over a
wide angle on either side of the area on which he focuses his
attention. The wide screens of motion pictures such as Panavision,
1-M8x, the three projectors of Cinerama, the six of Disney's Circarama
(forming a complete circle), are examples of techniques for achieving
this effect. Technically, they achieved successfully the effect
sought, but only when seen from a limited viewing area. The few
producers interviewed felt that the effect was important in a few
types of scenes, but seldom warranted the cost. It would seem also
that the viewing area within which the effect was truly impressive
was generally too small to hold a large audience and, therefore,
not acceptable to show business from an economic point of view.

Sound may also provide, to a degree, an impression of depth.
A sense of depth, it has been found, can be enhanced when the
picture is accompanied by stereo sound. Early evaluations of this
effect showed no important impact, but the impression might be
different with large screens.

There is not enough reliable information to establish goals
for the effective simulation of depth. It would be possible to make
subjective tests, but it may be difficult to stimulate sufficient
interest to have them funded and carried out at this time.



4.3.2

- 13 -

4.3.2 Display of Stationary Pictures 

The display of pictures with little motion includes graphics,
stills such as X-rays, photographs and anything which moves sufficiently
slowly that substantially less than thirty frames per second would
be satisfactory. The field is being led by graphics, particularly
text, because of its importance.

From the technical point of view the telecommunication of
text for display has different requirements from those for pictures.
For text there are usually only two levels of luminance -- black
and white -- and intelligibility is dependent on the edges between
black and white being sharp. Very low and very high spatial frequencies
are therefore prominent. For that reason the transmission of colored
text is not possible on NTSC standards because the chrominance signal
does not contain high frequencies. In contrast the special spectrum
of pictures is low for the high spatial frequencies and, surprisingly,
varies but little with the scene.

There is a strong consensus that graphics require about 1000
scan lines. The form of writing used in Japan and China requires
more scan lines. The Japanese have in actual operation at this
time a system using 1425 scan lines" In the case of X-ray photo-
graphs, there appears to be no need for more than 525 lines, and no
advance in medical science is envisioned which will require more
(See Section 6.4.1). It is not possible to predict, however, that
advances would ever need more resolution. If such an advance should
occur, the development for graphics already taking place and still
developing is likely to be able to meet the need. Details of surgical
operation as is sometimes suggested to be needed for teaching, is
probably most effectively provided by optical magnification at the
scene of the operation.

One of the important differences between requirements of graphics
and text on the one hand and pictures on the other is the lack of
rudundancy in the communication of certain symbols. Many sentences
and even words can readily be correctly understood even when several
symbols are illegible, but with numbers, a distorted or misread
symbol may lead to serious error. The same is true in reproducing
mathematical expressions where every symbol is usually essential to
the correct meaning. The reproduction may be particularly difficult
in this case because symbols in superscripts and subscripts are
deliberately made small. Another special problem is the Kel factor
which arises because of the scanning process of television repro-
duction. Taking the letter e, for instance, if the horizontal line
falls between two scan lines, it may appear as c. The Kel factor
is generally taken to be 0.7 of the actual number of lines. This is
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a rule of thumb that does not properly relate to the resulting
errors. The Kel factor is not limited to text, it applies to all
types of displays when considering resolution in the plane perpendi-
cular to the scan lines.

A conclusion from the perusal of a number of studies (17,
18, 19, 20) is that the number of scan lines for each symbol should
be a minimum of 5 to 7 for recognition and 7 to 10 for comfort.
The Videofile of Ampex, which is being marketed successfully, uses
1240 lines. In an 8 1/2" x 11" page a fully resoluble symbol 70 high
is scanned by 7 or 8 lines. The frame rate is 15 per second.

The acceptance of the display of text goes beyond legibility.
The psychological factors of how much text is presented at one time,
the size of the margins, length of lines, all affect reading fatigue
and reading pleasure. There is a certain satisfaction in finishing
a page, if it is not too long or too short, and to a less extent, in
finishing a line or paragraph. Many psychological tests have been
made (17, 18, 19) in the reproduction and legibility of various types of
print, but none were found on the preferred format of a page, a para-
graph or a line.

A group which includes the Information Industry Association,
feels at least in part that the 8 1/2" x 11" page is a relic of a
past age which should be abandoned as soon as possible. Indeed,
there are many applications where it is more convenient for the text
to flow continuously from top down rather than from page top down
and then from page to page.

At this stage, it would be desirable to establish goals
for resolution, format and readability. They would almost certainly
be of value to the public and helpful to industry. Information on
the importance of the rate of flow needed for reading and of scanning
text would also provide valuable guidelines.

There is too little known about the impact of these several
factors on the subjective appreciation of display of graphics for
various applications to develop reliable goals. The necessary infor-
mation could probably be obtained without very great effort.
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5.0 EVOLUTION OF TECHNOLOGY

5.1 THE CURRENT ELECTRONIC REVOLUTION 

In the last fifty years or so, we have seen a series of
developments each of which has revolutionized the communication
technology. The one which today is revolutionizing technology,
the economic application of much that we already know is the
integrated circuit (IC). This technology permits the production of
extremely reliable complex circuits in microscopic dimensions.
While the saving of space growing out of microscopic dimensions is
of special value to the computer, its primary value lies in the
enormous speed with which signals travel from one circuit to
another. When once designed, these circuits can be duplicated
in large quantities at very low cost.

Complex circuits which were prohibitively costly for home
or industrial use can be considered. Complex components of special
interest to high-quality TV which ICs might make practical are
converters between analog and digital forms of signals, signal
processing for channel conservation, switching and logic components
for distribution networks, flat screen displays. A valuable out-
growth of IC's which is to be expected, when made in suffcient
quantities, is the frequently small difference in cost between a
good and a poor circuit, thereby reducing the initial price advantage
associated with poor design and production.

The electronic technology has been currently spawning many
new techniques to simplify circuits and increase the speed of their
operation. The most recent ones which seem to have the potential
of wide application are the Charge Coupled Devices (CCD), Charge
Injection Devices (CID), Surface Acoustic Wave (SAW) Devices
and Integrated Optics.(21,22) Among other applications, the CCD has
been used in the development of a new type of television camera.
These techniques and a host of others will be available should
demand develop for an economical, high quality TV system. Perhaps
the most difficult component to develop will prove to be a large
flat screen display. (See Section 5.3.1).

An important trend which started many years ago, the appli-
cation of which is rapidly increasing, being greatly helped by the
appearance of ICs, is the conversion of signals into digits (Pulse
Code Modulation -- PCM). Its effect is to permit transmission over
long distances with very little impairment of the signal and provide
great flexibility in the processing of signals for many purposes.
The potential of this trend can be judged from some of its more
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important performance characteristics. Noise and ghosts, introduced in
the process of a signal or in the transmission path, the intensity of
which is substantially less than that of the signal, can be effectively
removed; the signal can be regenerated at repeaters so that noise
and distortion can be negligible over long distance transmission;
bandwidth can be compressed by reducing the redundancy of the infor-
mation tranadtted; signal-to-noise ratio can be exchanged for band-
width; the serious problem of distortion and cross-modulation that
appeared when the transistor replaced the vacuum tube largely disappear
with PCM. This latter problem lost its importance with the recent
advent of the field effect transistor (FET).

5.2 THE TECHNOLOGY OF 525 LINES

5.2.1 Transmitter-receiver Interface 

The following are a few items were transmitter output and
receiver design could coordinate to produce more satisfactory television
for the public:

BANDWIDTH: The NTSC standards are a remarkably fine compromise
for representing with an analog signal within a narrow bandwidth both
color and the high resolution required for the outlines of a picture.
The luminance signal contains the high resolution information;
the sharp outlines of the picture are contained in this signal.
The chrominance signal provides the colors within the outline and is
much less sharp, taking up, therefore, less bandwidth. The result is
somewhat like a child's coloring book where the colors follow the
outlines only roughly. The acuity of the eye varies with color being
highest for black and white, somewhat less for green, still less for
red and least for blue, so that good design saves bandwidth by pro-
viding less resolution in the colors. Many receivers, however,
for various design reasons have filters introducted in the luminance
circuit in order to minimize interference with the chrominance.
Several design techniques can be used to reduce the probability of
undesirable interference. The most effective is the comb filter which
would allow the frequencies of the two signals to overlap and yet be
able to be separated. (23) Comb filters would require one or preferably
two delay lines. They are low in cost, but not negligibly low from
the point of view of the marketplace. Engineers generally see improve-
ment with comb filters as substantial, and marketeers as marginal.

COLOR QUALITY: It is clearly important for all stations to maintain the
same color balance. As already mentioned, the Joint Committee for
Intersociety Coordination (JCIC), which oversees the broad effort of
a number of industry committees on various aspects of television quality,
has carried out excellent studies on the practicality of doing so and
has suggested the introduction of a "Vertical Interval Reference" (VIR).
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The VIR is introduced at the point where artistic judgment is made

regarding the color balance. This-.takes place where the original signal

is being produced, that is at the studio or control room. The

establishment of color standards was the subject of international

controversy. The NTSC standards were developed to conform to the

phosphors used in kinescopes at the time of their development (1953).

Since thep., new phosphors have been developed, producing greater

brightness, but somewhat more restricted in their range of color.

A controversy is in progress as to whether the NTSC standards should

be retained or whether they should be modified to conform to the new

phosphors. U.S. experts favor retaining the NTSC standards and those

in Europe favor adopting new ones. The basic reason for the difference

in point of view is probably the difference in the age of color sets

in public use. In the U.S. many color sets are relatively old and usd
the early phosphors, while in Europe most color sets are relatively new

and use the more modern phosphors (See Appendix A, Section A.4).

The VIR will not remove the distortion of color which may develop

when a multi-path condition exists between transmitter and receiver.

Then the received phase and therefore the color may be affected. It

is worth noting that with pulse code modulation this multipath defect

would largely disappear.

CONTRAST: The two levels, for black and for white, establish the

contrast range and the maximum degree of blackness and whiteness which

is best for a picture. Those two levels should be amatter of artistic

judgment and should be established at the studio or control room by

the producer of the program rather than by a station operator. The

VIR signal referred to in connection with color quality will also correct

a frequent type of operation, generally referred to as "pulling the

blacks," whith often leads to reducing contrast and loss of color in

dark areas.

The purpose of pulling the blacks is to improve the picture in

areas where the signal strength is weak and thereby reduce the "snow"

effect. The penalty is to reduce contrast and color in dark areas

where the signal-to-noise ratio is high. Improved operating procedures

may help, but better still another special control signal to which new

sets would respond would be transmitted. The regular transmission would

transmit with 100% modulation all areas of the picture which were darker

than a certain gray level, thereby making all these areas appear black

in existing sets, but it would reduce the "snow" where the signal was

weak. New sets fitted with an automatic contrast control which res-

ponded to the special control signal could display the picture with the

correct contrast. (See Appendix A, Section A3).
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INTERLACE: The effective number of scan lines is often reduced because

of poor interlace. The degradation generally occurs when the signal-to-

'noise ratio is low; it is more prevalent in color receivers than in

monochrome. The effect is to reduce the vertical resolution, but the lines

are still effective in reducing the flicker even when the interlace

lines completely overlap. The interlace accuracy could be made close

to perfect by including a counter in the receiver. IC's may make this

additional complexity sufficiently low in cost to warrant its intro-

duction in home receivers.

DISTORTION DUE TO VESTIGIAL SIDEBAND TRANSMISSION: Vestigial sideband

with the common envelope detector produces distortion; it affects color

by changing the luminance level in relation to the chrominance. It also
reduces the requirement on the sound trap, resulting in less distortion

of the picture. This type of distortion is particularly important in

CATV because the distortion becomes squared as the distortion at the

CATV head adds to the distortion at the home receiver. A synchronous
detector replacing the simpler envelope detector would effectively

solve the problem. Perhaps with the aid of IC's, the extra cost
will be sufficiently reduced to make the synchronous detector a
practical improvement. (24, 25). A number of manufacturers in Europe

presently use synchronous detectors in their receivers. They are used

not so much for the effect on the color as on the sound trap.

Anbther problem arises with color because incidental phase

modulation at the transmitter appears in the TV display exactly like

differential phase distortion. Until the advent of the field effect

transistor solid state devices introduced more such incidental phase

modulations than did tubes.

5.2.2. Inputs -- Films, Tapes and Studio Operations 

Pictures produced from video tapes today are close in quality to

those from good 35 mm film. They compare favorably with 16 mm. The

quality of tapes is constantly improving; it is expected that they will

compete and, in fact, are likely to supersede film in due course. The
quality of the display depends more on the equipment than on the film

or tape when good quality material is used. Taping has a substantial

advantage over filming in that a television camera is faster than commercial
film, about four times as fast, requiring an exposure of only 1/200 seconds.
With tape there is therefore less blurring due to someone or something

moving. Film has the advantage over tape in that it can carry a much

higher density of information, so that the physical volume of a program

on film is of the order of one tenth of the volume on tape. Tape, on

the other hand, has the production advantage over film of being ideal

for editing and cutting. It is also possible to modify electronically
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certain aspects of a picture such as the contrast curve, sharpness, etc.,
in order to improve the overall effect of a picture or correct for known
deficiencies in the system. Much development has been carried out in

this area by the military who were interested in increasing their ability
to recognize certain objects in aerial photographs. (26, 27) These
advantages of the two media are often combined by having a video program
first recorded on tape and, when fully edited, transferred to film for
shipping and storage.

In England, the BBC has developed a system for correcting films
that have been taken under adverse conditions, or have suffered from
exposure errors or have deteriorated, or have been shot under widely
varying conditions of lighting, etc. During previewing of a film a
program is made on a tape of the desirable corrections to be made. The
tape now becomes associated with the film. When the film is used
the tape excites circuits in the film scanner which introduces the
desired corrections. Corrections can include color, contrast, etc. (28)
Similar corrective techniques have been used in the United States.

A common technique which is often carried out directly on the
luminance portion of the TV signal is to modify sharp edges, making
them sharper; whenever a sharp edge appear4 the luminance of a picture
element is adjusted on the basis of the luminance of the picture
elements close to and on either side of it. The adjustment is preferably
made both vertically and horizontally. Vertical adjustment requires a
memory covering three scan lines. Noticeable improvement in a picture
is reported generally when the controlling picture elements are very
close, requiring a resolution corresponding to 300 or more picture elements
in a scan line. Effective operation is reported to require a wider
bandwidth for the luminance than is normally available, in fact, comb

filters may be needed to achieve it.

As regards studio operation, there exists a wide range in the

quality. Some studios are reported consistently excellent, some
consistently poor. It was not possible to establish any specific
reason for the difference. Work is going on to find the causes of
degradation of quality. Some of the technical problems are discussed

above in connection with color quality and contrast. A general impression,
however, was the importance of the degree of attention to detail by all
levels and the willingness to systematically monitor the operations.
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5.3 THE TECHNOLOGY OF MANY SCAN LINES

5.3.1 The Display 

High resolution carries long with its inherent high quality the
greater visibility of defects, and technical defects more than almost
anything else detract the viewer from his intellectual and emotional
interest in the picture. It was interesting to note that the engineering-
type, when he seeks to obtain a better "definition" of a picture, moves
closer to it in order to examine the nature of the defects. A producer
or director-type, on the other hand, moves further away in order to
assess the overall artistic effect and incidentally, or perhaps not so
incidentally, to escape from seeing disturbing d6fects.* Throughout
the part of the study covering the direction of programs, the intellectual
gap, the difference in thinking, in approach, in observation between
director and engineering-types was striking. It is unfortunate that
better understanding and communication seems so difficult to develop,
for it would benefit everyone concerned. This relationship, or lack of
it, is an example of the "Two Cultures," the communication gap between
humanists and technologists so well described by Lord Snow, the gap which
he felt, could eventually prove a serious threat to our civilization. (29)**.

* One exception was encountered -- an engineer who walks away from a picture
to see its "definition" more clearly. His deviation from the norm was
explained when he admitted that an important avocation in his life was
painting -- "I walk away from my picture as I paint it to see it better."

** An interesting study of the history of the two cultures has been made
by Schroerer (30) . He treats them in considerably more depth than does Snow
and sees the gap as caused by basically different views of man and nature.
The engineer sees himself and his environment as a mechanical device "which
can be understood by taking it apart and studying the pieces separately."
The humanist sees them as an organism where the overall picture is the most
significant aspect; he feels that the "whole is greater than its parts ..",
that man is something more than a collection of atoms and nature takes on
a personality of its own." The opposite reactions of the program director
and the engineer to a television picture exemplify in a simple situation
this basic gap between the two cultures. One might summarize: the
scientist (including the engineer and the economist) is coldly factual,
experiencing but paying little attnetion in his ccnscious thinking to
emotional values of the scene. The humanist on the other hand focuses
on emotional values -- pleasant and unpleasant -- accepting in a
reluctant way the material benefits, but basically revolted by the trained
mental process and interest that has burst upon the world since the time
of Newton. The existence of the gap is understandable, but the lack of
mutual understanding should not be the serious limitation to effective
communication andkanutual appreciation which it seems to be.
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For television quality, the point of interest is the automatic reaction
of the artist to move away from the picture to reduce those features
that disturb his assessment or appreciation of it. The average viewer
is likely to act like the artist rather than the engineer. If he is
under no constraints for selecting the viewing distance, the important
element may be more the ratio of the size of the defects (such as the
spacing between the scan lines) rather than the commonly used criterion
of the ratio of the height or width of the screen to the viewing distance.

One noticeable defect in television is the space between the scan
lines. Interestingly it is a defect to which most people become
accustomed, soon becoming unconscious of its existence. Its effect
can be reduced by increasing the number of lines, maintaining accurate
spacing and spreading the lines to fill the gap between them, by moving
away from the screen or by introducing noise, or, better still, a well-
designed disturbance. Noise, though itself viewed as a disturbance,
sometimes helps by concealing other more disturbing forms of defects.
In so doing, however, it reduces resolution. A better form of concealing
disturbing visual effects than random noise, is a pseudo-noise designed
to optimize the ratio of the benefit of concealing defects and the loss
due to reduction of resolution. Various types of noise signals have been
suggested for reducing the visibility of the line structure, but most
of these require very accurate interlace and have not proved uniformly
effective.

Turning to the area of specific mechanisms for the display
component, one finds active development areas. The flat screen display
in which the picture elements are discrete, excited from a conductor
matrix controlling the voltage of each element, is being studied by a
number of corporations. Most of them are under contract to the Defense
Department whose need is the accurate and rapid display for command
and control operations.

A successful development of a flat screen could provide important
advantages. They include: essentially no constraints for locating
the display in a room (on the wall, on the top of a desk, or even on
one's lap), within reason no limit to size from the very small to the
very large, no constraints on the aspect ratio, accurate interlace of
the scanning lines, no significant reduction of sharpness from that
available in the input signal, no distortion at the edges or corners
of the screen, ideal for bandwidth reduction by quasi-random scanning
(See Section 5.3.3). There may also be a valuable by-product for channel
conservation in the possibility that the display will be able to act
as a memory for one whole frame. (See Section 5.3.3).
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Current developments of flat screen displays cover a wide range
of techniques. Corporations known to be doing such work are Burroughs,
Hughes Aircraft, Northrop, RCA, Texas Instruments, and Westinghouse.
The developments are differentiated by the illuminating technique used
for the picture elements. They include liquid crystals, plasma,
electro-luminescense, light-emitting diodes, and a system involving a
flow of electrons through a binany system of openings in a series of
glass plates with secondary emission maintaining and increasing the
flow until it reaches a phosphor-coated surface. Generally the materials
used are not,costly but the circuitry required to excite eaah element
represents in fact an enormous integrated or thin film circuit with the
extremely difficult production problem of uniformity over the whole area.
Hughes Aircraft has produced a 100 x 100 picture element display using
undegrated circuit technology and Westinghouse a 240 x 240 picture
element display using thin film.

Expectation of successful development of large flat screen
displays range from its being just around the corner, that is within
the present decade, to feeling that no technique now being studied is
likely to be the answer and that some invention not yet visible on
the horizon is required. The present status is that progress is slow,
in spite of substantial funds expended by the military on its develop-
ment. Among some active workers in the field, there is a feeling that
the research is largely complete and the stage is set for starting the
development. Others say it is not going to be easy for the flat screen
display to supersede the present CRT techniques. Whether its advantages
represent in the mind of the public an important improvement and whether
it is capable of making an improvement or not may be judged from the
pictures presented in Vol. II. Technically, the CRT is by far the most
versatile piece of equipment for displaying all kinds of pictures and
data. It has been developed to a high state of perfection both in its
technique and method of production. Its versatility has been analyzed
and well expressed by L.K. Anderson. (31).

An alternative to flat screens is the optical projection of a small
'display. It is the only type of large screen display presently available.
Two techniques of excellent quality developed by General Electric are
based on the Swiss Eidophore invention. In this technique, a cathode
beam carrying the picture information distorts the surface of an oil film.
The distortions are converted into a visible picture by the Schlieren
technique, well known in optics. The cost is low compared with some
competing techniques for commercial application but still high (about
$45,000), far beyond reach of the average home user. Currently NTSC
standards are used. Higher resolution display is apparent but currently
limited by two main factors -- high resolution camera and the ready
availability of telecommunication channels able to carry a wide frequency
band.
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Several projection techniques have been or are being developed
for home use. Among them are Advent and the Japanese Sony. The Advent
uses three kinescopes, one for each basic color, projected and accurately
registered on a large screen. The Advent system is being marketed
at a price of $2700.(32) The Sony system uses a standard trinatron
picture tube with augmented brightness. A critical problem of low cost
projectors is adequate illumination of the picture. The public seeks
a display than can be seen comfortably in a normally lighted room.
Reports from those who have seen the Advent system in operation are very
favorable and indicate the the illumination is adequate.

5.3.2 The Camera

The incentive for the development of high resolution cameras for TV
lies in two principal areas -- the presentation of graphics and text
on a television screen and the possibility that video tape will in due
course replace film for motion pictures.

The overall impression had recently been that the development of the
original design concept of cameras had reached a plateau, and either new
materials must be discovered or new concepts attacked, if substantial
improvements were to be made. A new and very promising approach has
now appeared, and the plateau is likely to be left behind.

The history of the development of the television camera has
continued at a steady pace since its earliest days with great growth
in understanding of the complex mechanism of its basic operation, but
no revolutionary advances. The one-inch vidicon and its later
modification, the plumbicon which is now much used, have for many years,
and are still doing yeoman service for the industry.

The basic limiting problems of high resolution electronic cameras
arise after the photons from the picture are converted into electrons
and produce on the "target" a distribution of electric charges which
depicts the picture. The first problem is the tendency of the charge
to spread laterally, reducing the resolution; the second .is the focusing
and the strength required of the electron beam to read out the charge
at the speed required by television. In order to reduce lateral spread,
the target is made thin. But the thinner the target, the higher the
capacity and the longer the lag time -- the time to read-out. The
higher the capacity the stronger must be the read-out beam and the more
difficult it is to focus it -- a particularly demanding requirement for
high quality television since high resolution already requires a small
focus. These requirements are in conflict with each other, with the
result that for a given type of construction an optimum balance appears
to be reached beyond which it is difficult to stretch the performance
without important compromises. One approach for higher resolution is to
increase the area of the target, and indedd that is one path that practical
units have taken. Targets have been increased from 1" to 2" in diameter.
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It sounds simple, but it isn't. The practical penalties apart from
cost are two: First, the reduction in the depth of focus for a given
lens opening, and second, the size of the camera, which with a 1" target,
is conveniently small for field use, but cumbersome with a 2" one. It
is not only the size of the vidicon, but the associated optics, which
seem to increase more than proportionately in overall size and required
accuracy.

Amperex has in the laboratory a 2" vidicon with a resolution of
nearly 1000 lines for 30% response and 1400 lines for 5% response. (33)
It is still far from, but is approaching the goal of 1500 lines to
compete with 35 mm film (34) (see Figure Al of Appendix A).

Cameras with very high resolution have been built by RCA, reaching
up to 10,000 lines and higher in the laboratory. NASA's Earth Resources
Satellite carries an RCA Return Beam Vidicon (RBV) camera providing
4000 lines. But these units are not for rapidly moving scenes; they
require slow scan read-out. Write-in is fast, about 1/200 seconds, but
read out takes about 8 seconds. A comparison with high quality film
showed Eastman Kodak having a film with a resolution corresponding
to 10,000 TV lines and requiring about the same exposure of 1/200
seconds. In the case of film, however, there is nothing to correspond
to the read-out time. This high quality film could be used for motion
pictures, but is too costly for common applications.*

There are a number of companies marketing high resolution cameras
able to produce up to 1000 scan lines or more for special purposes.
Most of them can operate at the television rate of 30 frames per second.
The pictures obtained are useful principally when there is need for high
resolution of some special area. On the whole, however, they are poor
except for special purposes; the noise is high, the contrast poor, and
in an effort to display high spatial frequencies, high video frequencies
are generally preemphasized, producing disturbing edge effects.

A really promising approach is based on the recent solid-state charge-
coupled device (CCD) and the even more recent charge injection device (CID)
which have the advantages of being small, having no vacuum and being operable

* For a thorough technical review of the whole field of television
cameras the reader should consult reference (34).
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from a battery, characteristics which are ideal for field use. A unit
with a resolution corresponding to 1000 lines is reportedly planned.

This camera will probably be able to be held in one hand. The
television picture which it will produce is likely to be recorded on
tape which will have many times the volume of the camera.

Besides resolution capability and lag time, ramdom noise in
the output of the camera is particularly important, for nothing, not
even pulse code modulation, can remove it. Noise peaks tend:to bring
some white into black areas and some black into white areas. The result
is to reduce the contrast. Ultimately, it also reduces the sense of
sharpness. In fact, any statement on resolution or the number of scan
lines that can be developed should in some form include noise. In
this respect, the above description has followed a common and mis-
leading error of characterizing high resolution cameras by the number
of scan lines without additional qualification. Sharpness depends
on a combination of the number of scan lines and the signal-to-noise
ratio. The figures quoted on the number of lines are not therefore
strictly comparable. At this stage, there is no generally accepted
standard. The problem is recognized and work is going on to formulate
an acceptable common terminology.

5.3.3 Bandwidth Compression 

The true measure of the capacity of a communication channel is not
its bandwidth, but the quantity of information it can carry. The
bandwidth used in transfaissions involves a cost trade-off with other
parameters of the channel and the limitations.of practical equipment.
It is often necessary or more economical, for instance, to increase the
bandwidth in order to obtain a desired signal-to-noise ratio at the output.

A feature of picture transmission is the large amount of redundant
information it contains. It may be necessary to include all or some
of it in the output for display in order to be easily understood and
pleasing to the viewer, but it may not be necessary to transmit it; it
need not take up channel space. Information that need not be transmitted
is of three types -- either it is redundant; or it could be omitted from
the display at the receiver because it would not add to the appreciation
or understanding of the message being conveyed, or the material omitted
would not be significantly noticeable by the eye-brain complex.
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There are two principal approaches to applying these concepts.
A recent one uses a pseudo-random scanning technique, the other involves
converting the analog display signal to pulse code modulation (PCM),
processing the result in a variety of ways and converting back to analog.

The pseudo-random system is being marketed under the name of Sample-
dot by General Electric. It is based on the limitation and special
characteristics of the eye-brain complex. It depends on the inability to
discern sharp edges of objects in rapid motion and the possibility of
displaying stationary and slow moving objects in slow scan. The process
is to cover the whole screen by a series of pseudo-random dots in a
period of about one-half a seoond instead of the one-thirtieth of a
second of the NTSC standards. The theoretical gain is about 16 to 1,
the practical gain is about 4 to 1. The resolution of stationary objects
is the same as with the NTSC standards. Most objects in motion are not
visibly distorted. There is little difference, for instance, in the
presentation of a football game with Sampledot and with NTSC broadcasting.
A major defect is a pattern that appears in the background produced by
the "pseudo" part of the pseudo-random scanning sequence. A viewer
becomes accustomed to that background and soon loses his consciousness
of it. Currently equipment is being marketed providing a bandwidth
reduction of 4 to 1, producing a good picture of NTSC standard quality
excppt for a pattern in the background.

The PCM approach is based on reducing redundancy. It has been under
serious study for a number of years by the Bell Laboratories, Comsat
and others. The result to date indicates that good acceptable contrast
and color balance, which would require nine bits of information by the
routine application of PCM, can be produced with as little as 3/4 of a
bit per picture element -- a compression of 12 to 1 of the normal PCM
bandwidth. But the bandwidth gain compared with amplitude modulated TV
is considerably less because of the increase in the initial analog to
digital conversion. With PCM an additional bandwidth compression can
be obtained because it can be traded for signal-to-noise ratio. When
it is economically possible to reduce the signal-to-noise ratio substantial
bandwidth reduction can be obtained.

A more detailed description of the Sampledot technique of pseudo-
random scanning is given in Appendix C and of the current status of
bandwidth compression by PCM in Appendix D.



6. OPERATOR INCENTIVES

6.1 INCENTIVES FOR TELEVISION DELIVERY 

6.1.1 Cable Television

The 20% a year growth of Cable Television was impressive, so was
the success of large organizations such as Teleprompter in raising

substantial sums from experienced financial sources, so was also the

large number of applications on file with the FCC to build Cable

Television -- or so it appeared in 1971. A major incentive was

undoubtedly the expectation that fortunes awaited the owners of good

franchises. That the early acquisition of franchises is an important

incentive is confirmed by constantly repeated examples of opportunities

missed in the early days of television broadcasting. The cable industry

is receiving ahigh degree of attention because of the belief in its

potential not because of its size -- today, 1974, the total volume of

its business is less than $600 million. The rate of growth seems to

have decreased to a little over 11%, indicating still considerable

strength (particularly in view of constraints to this burgeoning industry

by high interest rates) and local and FCC regulations. Its leaders

are rapidly learning its special problems, are becoming more wary in

selecting franchises; they have actually given some up.

Notable is the continual growth in those areas where broadcast

quality is poor and the number of available programs small. In the

cities, the penetration of Cable Television has been a disappointment to

the operators and is particularly difficult to develop at this time

because of the large amount of capital required. We can probably expect

Cable Television to reach a point of saturation in areas where it is

currently expanding within the next few years. It is difficult to foretell

its near-term future in large cities. The glamorous concept of the wired

city appears to be a long way in the distance. A still unknown potential

is pay TV which might well prove critically important to the full

evolution of Cable Television.

The evolution of this industry is of particular importance to the

present study because of the ways in which new types of programs and

new telecommunication services are commonly expected to enter the homes

is through CATV. The introduction of additions to the present fare and

services of television may depend heavily on the growth and profitability

of Cable Television.

Much of the current expectation of Cable Television lies in the

anticipation that the distribution of remote broadcast programs will

stimulate customer interest in programs of special value to limited
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audiences, as well as provide a host of special services designed to
make many routine chores simpler, more efficient, and in some cases
less costly. Some persons interviewed directly connected with Cable
Television were very optimistic about rapid growth in these areas,
visualizing the manufacturers of Cable Television components being
overwhelmed by the sudden demand for equipment as soon as a few pilot
experiments have demonstrated the potential public demand. Others on
the fringes of the industry were skeptical, raising many questions
regarding the cost of special programs of interest and quality suitable
for limited audiences, and the effectiveness and cost of two-way
services. In addition, there is the natural reluctance of many
toward anything new until others have led the way and, possibly more
important, the competition of other means for providing some of these
same services.

A form of service which has been suggested as particularly well-
suited for Cable Television may appear in over-the-air broadcasting,
and if it does, might inhibit its application by Cable Television.
It is being sponsored by the BBC CEEFAX. It consists in transmitting
special messages simultaneously with a television program in such a
manner that the viewer of the program is now aware of its existence.
A brief outline of the process is describedin Part 1 in the next section.

Several pilot studies are in preparation. They may, however, be
difficult to interpret in terms of predicting public response in a
real life commercial environment, when experimental money,' experimental
interest, and talent and the ambience of innovation are no longer
present, and when these are replaced by normal profit-dependent management,
There is a tendency to consider a pilot operation as a stage of develop-
ment because the research has been completed on the hardware. But
actually a pilot study is the research stage of a social experiment. One
can project that stage into the real operational stage, but the
reliability is poor and few studies analyze the nature and extent of
its unreliability.

It is particularly difficult to make a prediction of expected
operation from the pilot or research stage because the effective environ-
ment extends beyond the geographical boundaries of the pilot test.
The operational environment will include and is likely to be greatly
affected by the quantity and quality of available programs -- something
extremely difficult to predict.

The current consensus seems to feel that there will be a steady
evolution from the interest in the availability of broadcast programs
of better than over-the-air quality to something approaching the concept
of the wired city. The basic value of wide band cable, however, is
likely to remain focused for a long time on its ability to deliver
television programs. It could be in a unique position to extend this
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value for purposes other than entertainment to services which
television, but require some other facility besides one-way t
For services which do not require television the situation is
because some form of competition is likely to exist, and cost
be expected to be the dominant criterion of public acceptance

need
elevis ion.

different,
can then

Whatever its initial problems, cable television has appeared, and
is likely to grow and play an important role in the telecommunication
field. It is well set to fill an important gap in the national
telecommunication complex. The telephone network, which in due course
will probably include picturephone, is a highly complex switching
system, having the ultimate objective of everyone being able to
communicate with everyone else. Switching, with its associated needs,
is the principal cost Of the telephone system. At the other extreme,
is broadcasting, which requires no switching except to the extent that
it uses the telephone system. Until Cable Television appeared there
was nothing focusing its attention on an in-between service, a service
which would provide a limited amount of switching. One would expect
Cable Television to find its place in the national telecommunication
complex by becoming expert -- financially, managerially, commercially
and technically -- in this in-between area where it can provide a
service more cheaply than can the telephone company, and more complex
and more personal than can the broadcasters. Many aspects of the wired
city concept fit this role. Some over-optimistic enthusiasts of this
broad concept tee &ready expansion from the present economic backbone
of Cable Television of providing good broadcasting type of service where
it is now poor, to the multi-service concept of the wired city.

A substantial number of studies and a host of articles and papers
have appeared on the prospects of broad band cable operation, covering
expected costs, growth and expansion into services beyond -the basic one
of better-than-over-the-air television. Eleven of these studies are
listed in references (35 - 45) It was beyond the scope of the present
study to analyze these and other reports but some general impressions
were developed.

In seeking how the wide band capability available in a cable can be
used, impressive lists of home services not currently available have been
drawn up. Many of these services take up a negligible amount of the
available bandwidth; cable may not be particularly well suited to them
compared with other modes, including for instance the television network
or even the unglamorous, but for many purposes quite effective, mail
service. In developing such lists, the competition of other modes has
not always been adequately considered.
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In the technical area, the limitation to the area served from
a cable head is the number of amplifiers that are needed along each
radial to keep the noise down to acceptable limits. When the ampli-
fiers are operated at a high signal level, the noise is low and the
cross-modulation high. The length of cable that can give good service
depends on its size -- the smaller the cable the greater the loss.
The greater the loss the greater the number of amplifiers needed. A
rough rule of thumb for currently available equipment is about 30-35
repeater amplifiers, giving service for a distance of about twelve
miles. Pulse code modulation would open the way to removing the

technical limitations to the size of the area which could be served,
but the cost of conversion from analog to digital and back is today
prohibitive.

In the non-technical area of program production, there is little
indication that the public will be attracted by poor acting and
poor direction. Good acting and good direction are costly; even local
news and sports require talent for effective presentation. Many special
programs are likely to require substantial audiences to pay for the

quality likely to be demanded. They can be expected to need complex

organizations and costly overhead to reach adequately large audiences

through many cable organizations. As regards talent, the opinion has
been expressed that there exists a supply of undeveloped talent,

particularly in universities. Perhaps CATV will bring them to light.

In the assessment of the economics, costs are divided into two
groups: the cost to the operator and the cost to the customer. The
sum of the two is a measure of the national resources consumed, but
for the marketplace the two costs have to be considered separately.
There is a tendency to analyze in detail the cost to the operator
without comparable attention to the cost to the customer in the way of
special equipment, its upkeep and the services that must be provided
for its operation.

Two other great unknowns studied by Barnett, (43) are the legal
controls and the political environment with the federal, state and
local levels of government directly interested. There is little doubt
that much of the future of CATV lies in the interlocking hands of

governmental institutions.

The industry has undoubtedly a great, publicly important and

interesting future. If some of the expectations expressed in many

quarters are to come about, large investments will be involved.* Its

* The British "Report of the Television Advisory Committee 1972" of the
Ministry of Posts and Communications estimates the capital cost of 96%
market penetration for a six channel network for Great Britain at $1.2 billion
(r500 million), and a 24 channel at $3.7 billion (,(1.5 billion) at $220
per outlet. The corresponding capital outlay for the United States for 60
million hours at the current estimate of $400 per outlet is of the order of
$2.5 billion.
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leaders seem well aware of the conditions and risks they are likely
to face.

In the small fraction of the literature roughly perused, the focus
was almost completely on the operator, on his technical and economic
problems. The cost of equipment to the customer was referred to, but
little was found on assessing his needs and aspirations, on the importance
to him of the quality of the picture, on the importance to him of picture
quality and specialized programs, and the numbers of viewers that would
be attracted. The psycho-physics of picture quality can now be measured;
perhaps past and current studies, records of ratings of special television
programs and their distribution, and the results of pilot experiments
might provide more objective estimates and a better understanding of
the amount, distribution, and nature and demand of the interest in
special programs and the cost of providing them.

6.1.2 Over-the-Air Broadcasting 

Over-the-Air Broadcasting is perenially faced with the VHF/UHF fact
that operators like VHF and do not like UHF, with the result that VHF
is densely populated with broadcast stations while at UHF many spaces
go begging. Can something be added to the UHF service to make it more
attractive to the ptblic and therefore to the operator? Is there some
public need which requires broadcasting to satisfy it?

An example is the British Broadcasting Company's CEEFAX. Another
possibility of similar type is to introduce a TV frame containing some

specific type of information at convenient breaks in a program when an

interruption of one-thirtieth of a second would not be noticeable.
The viewer with suitable equipment would be able to '4rab" a frame of
special interest to him and retain it on his TV screen for as long as
he needs it. The Mitre Corporation has worked on developing such

equipment for educational purposes. (46)

Then, there also is the possibility of higher picture quality than
is presently available while still retaining compatibility. Increasing

the bandwidth is fraught with excessive difficulties even in the

relatively sparsely populated UHF band.

The possibility represented by the radical decrease in bandwidth
by pseudo-random scanning demonstrated by Seneral Electric's Sampledot

(see Appendix C) opens up a totally new perspective to television and

possibly to television broadcasting. High quality television with large

displays such as those depicted in Volume II becomes a real possibility

not only for CableTelevision but also for broadcasting. With bandwidth

compression of 10 to 1 and probably more, such displays could be provided

without reduction of the present service areas. Alternatively many more

stations with narrow bands could be introduced into the present spectrum

space with today's quality.
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Thus, there appear to be many important and and yet untouched values.

It is clear that the whole field of television and its spectrum allocation

will soon need to be serviced.

Perhaps a review of allocation and regulation of the UHF television

band would represent an opportunity to consider the field, to analyze

in more detail and more accuracy the needs and aspirations of the public,

to ascertain which of these the broadcasting technology could provide

and whether incentives can exist, or be made to exist, for the operator

to become interested in providing same of these services that are found

to be of special interest to viewers.

Regarding present operation, studies have predicted continued

increase in broadcasting advertising in spite of the rapid growth of

CATV. While CATV advertising has been predicted to increase from 17

cents to $36 and $60 per home by the end of the decade, for broadcasting

it is predicted to increase from $60 to $100 per TV home. (47)

Such predictions are classically unreliable; they indicate, however,

with reasonable confidence that present broadcasting operation will not

suffer financially by the introduction of CATV. While there may be an

overlap, CATV is likely to, and hopefully will, provide a service which

the public aspires to and needs, but is one which is not of major

commercial interest to broadcasters.

6.1.3 Picturephone 

As television is likely to become more common for purposes other

than entertainment, so the demand for its application is likely to spread
to many services, and the willingness of the 'public to pay for it can

be expected to increase. An initial trial of associating television with
the telephone did not develop a serious demand, but the concept is

still alive. Picturephone is receiving substantial attention in the

research program of the telephone company. The emphasis is on narrow

bandwidth and digital modulation for long distance transmission while

maintaining the low cost of the terminal equipment.

Some interesting preliminary psychological experiments have been
made in England by Alex Reid on the differences of communicating face-

to-face, by telephone and with the support of picturephone. The differences
were apparently great enough to be noticeable, how significantly so it
is difficult to judge. (48)

6.1.4 Other Emerging Systems 

The most interesting of emerging techniques is General Electric's

Sampledot. Only very recently has it been offered on the market; at

present it is being sold mainly for the purpose of checking its appli-

cability to a variety of operations.
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It is too early to foretell the outcome of this development. Its

sponsors view it as neither technically nor economically feasible to

use the system as it now exists for entertainment because of the visible

background pattern the pseudo-random scan produces. The future, however,

should not be so limited. The background pattern is visible because

the light intensity from each element of the picture decays gradually

during the period of half a second between the time it is excited. If

this defect can be solved, the scanning raster can be designed to produce

maximum reduction in bandwidth for the particular application, depending

on the amount of detail required for rapidly moving objects to be visible.

It would be surprising if no One found how to remove almost all

of the background defect. A possibility lies in the development of a flat

screen display in which each element is excited by a network of cross

wires, so that each element is selected by applying voltages on two wires

crossing at the element to be excited. A scanning is achieved by

switching the voltages from one pair of crossing wires to another.

Today, switching can be carried out in a time negligible even in terms

of television or scanning speeds, so that the time required for illuminating

each picture element is pseudo-random fashion is only a fraction of the

time which is required at the present time by scanning with the cathode

ray of a television tube.

6.1.5 Video Tape and Disc Player Systems 

Standardization is likely to be important to the budding industry

of video player systems. Some feel that its existence depends on the

way the problem of standardization is met. As of late 1974 it was

reported that there were 20 video-player systems under development, and

8 or 9 had been publicly demonstrated. (49) All of these produced as

good or better pictures than the average over-the-air broadcasting.

But few of them were able to use video software designed for any other.

This condition is an excellent example of the need from the point of

view of the public for a sound balance between the innovative benefit

of freedom of design on the one hand and the economic loss, due to the

lack of standardization on the other. The need for standardization is

becoming evident in the relatively new technique of helical scan for

video tapes, the economic advantage of which is being recognized for

professional application. Its evolution is likely to be seriously

handicapped by the wide diversity of standards that has arisen because

this field has stimulated considerable commercial interest.

Although video tape recording (VTR) has been a commercial reality

for some years, it has not yet become a consumer item. There are a

number of firms -- primarily Japanese -- producing both the Sony U-Matic

3/4" tape cassette system and the Electronic Industries Association of

Japan's 1/2" cartridge system. Added to the confusion are one-inch

systems, 1/4" systems, and systems using 8 mm film. The drawbacks are
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the expense ($2000 up) of the VTR systems, and the number of mutually
incompatible systems on the market.

StarOgg in the wings, waiting for the economy to justify a new
consumer ,priOduct in the $500 category, are television disc recording.
A number of systems have been developed. The two prime systems are
RCA's mechanical pick-up, similar to a phonograph, and the joint
Phillips-MCA laser play-back system. Each system offers about 30 minutes
of play-back for each disc, each disc probably costing around $10.

The timetable, barring economic considerations, calls for
production of the disc systems in late 1975 or early 1976, whether
the two prime systems are then compatible or not. MCA says they have
more than 11,000 movie and TV titles available and at least one cigarette
company has considered publicly the idea of giving away 10 minute
entertainment discs containing commercials.

The problem of standardization for the disc is likely to be as
important as it has been for the tape.

6.2.1 Local Distribution

Until recently, local distribution was almost exclusively the
province of the broadcaster. Three other modes have become practical:
CATV directly to the home by cable; video tape, by mail or by local
recording of programs transmitted by broadcast or other telecommunication
means; and by the microwave non-directional multi-point distribution
system now allocated in the 2150-2160 MHz band. (50). A fourth mode
which might be technically possible, but seems at this stage to be
administratively impractical, is direct broadcasting to the home from
satellite. The satellite situation is discussed in Section 6.2.2.1.

In considering high resolution TV, the research approach has been
to convert the television signal from its original analog form into
digital for efficient long distance transmission to local distribution
centers and then converted back to analog for short distance local
distribution. The cost of digital to analog converters is likely to
be too high for a considerable time for the home subscriber, so that
the conversion would have to be carried out at the cable head from which
they wide band analog television signal would be transmitted to the
subscribers. CATV should be well-suited to provide this service,
because the service conforms to CATV's basic function of providing service
with a network of relatively short cable lengths.

The local use of video tape players as a competitor to cable and
broadcasting is still an unknown quantity. Several companies are active
in the field. The present status has been described briefly in Section 6.1.5
No effort has been made in this study to obtain opinions of the effect
of this competition on over-the-cable and over-the-air broadcasting.
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6.2.2 Long Distance Distribution 

Transmission over long distance of television programs is in
four modes -- the mails (video disc and tapes), cable, microwave
networks and satellites.

The technology is able to provide wide band channels for long
distance transmission. Their easy availability, however, is a
management decision stimulated and controlled by the demand. Because
of television and the demand for its transmis on over long distances,
channels with a bandwidth of about 5MHz are readily available. Any
operation requiring even a slightly wider band, such as is needed for
some large projection displays of television is limited by the unavaila-
bility of wider band channels. It may become practical in some cases
to design a converter which would provide the increased quality within
the same bandwidth for purposes of transmission, to be converted back
for display with NTSC standards.

6.2.2.1. The Communication Satellite

Of the three modes for television broadcasting, the communication
satellite is the only new one for which the potential is very uncertain.
Many suggestions have been made for its use. One of its aspects is
psychological; its glamour colors the views of those who seek to use
this mode. In such cases there is a tendency to become an advocate
of the technique rather than of its purpose, to seek "what the satellite
can do for me," rather than analyze the needs and desirable communication
performance, and study which of the alternative modes would be most
suitable.

The place of the communication satellite in the telecommunication
of the future may be of great importance. The distribution of population
in the long range future w R1 be different from what it is today.
Certainly, it is not static. The change may be radical; there are
opinions but none backed with confidence. Telecommunication is likely
to have considerable influence on the direction it takes. We do not
know whether the concentration into a few megalopoli is likely to
continue indefinitely or whether the associated pollutions of all kinds
will force dispersion. Intuitively, the general feeling is that dispersion
is desirable, but in two key areas that affect population distribution
-- communication and transportation -- the economic demand of daily
activities tends to accelerate the current move from low to high density
areas; the private sector responds to it, the public sector not so
completely. The visible trend today is for more concentration.

The attractions of the city for many are the variety of opinions
it offers in business, employment, eddcation, culture, purchasing,
entertainment. Many of these options could become available over broad
areas by means of telecommunication. Transmission of pictures and
text of various kinds, generally requiring broad band service, is likely
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to be essential. There are three modes possible -- the cable, microwave

relay, and the communication satellite. Each has its economic place.

The satellite has the unique property that it provides identical quality

'and quantity of service to all points within its service area. With

satellites, rural and mountainous areas would receive the same number

and quality of entertainment or educational programs as would the cities.

This is a characteristic that would seem to have great potential for

the future, and could in fact be an essential stimulant, particularly

if a serious organized policy ever develops for the dispersion of the

population. What would be desirable and what could be done in the next

decade in view of the uncertainties of these future needs, the existing

spectrum allocation and regulations, the international agreements, it

is not possible to say. A study in considerable depth with the long

range future in mind is clearly indicated. The question of the desira-

bility and practicality of using satellites for bringing some of the

values of the city to sparsely populated areas with improved quality of

television has been proposed by Peter Goldmark and is under active

study. (51, 52)

As already mentioned, some inherent performance characteristics

of the communication satellite seem excellent for broadcasting. Probably

most important is the cost of programs for sparsely populated areas.

There population cannot pay directly or indirectly for good programs

delivered by regular broadcasting or CATV. The service area of the

communication satellite, being practically unlimited, would seem well

suited to this purpose. Today, however, it is used principally for

point-to-point communication.

The economic design of a satellite communication system requires

a balance between the radiated power of the satellite, and therefore

its cost, and the total cost of all the ground stations it serves.

The higher the radiated power of the satellite the lower the cost of

the ground stations. When there are thousands of ground stations, it

is, therefore, economical to have high power in the satellite. In fact

the optimum cost effectiveness of satellite power occurs when an increase

in the cost of the satellite equals the resulting decrease in the cost

of all the ground stations.

The low cost of ground stations, due in part to being able to use

small antennas, is not obtainable without a secondary effect that limits

service. Ground antennas of low cost stations are small; with small

ground antennas the spacing of satellites operating on the same frequency

band must be large, and the number of these satellites that can be so

used simultaneously is, therefore, proportionately small. An optimum

engineering solution involves a trade-off between the three factors --

the satellite power and its cost, the number of satellites, and the

total cost of all ground stations. Thus, an important unknown element
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in this trade-off is the number of satellites likely to be required

in the distant future. The piincipal key to public acceptance, however

is not optimum engineering cost effectiveness of the system, but the

low cost of a ground station which any layman can operate.

System tradeoffs between satellite power and ground station costs
are limited, however, by national and international regulations.

Communication satellites for broadcasting may be operated in the
frequency bands of 620-790 MHz (in the UHF band), 2.5-2.69 GHz, and
11.7-12.2 GHz. In the two lower bands the cost of a ground station
is higher than it might be because the satellite radiated power is
strictly limited by regulation; in the highest band the ground equip-

ment is costly and the satellite power limited not by regulations but
by the technology. These conditions operate to reduce the incentive
for initiating a broadcasting-satellite service to the public.

On the face of these facts it might seem desirable to review the
whole situation, having in mind the possibility of limiting the

service to the United States.

For individual broadcasting to homes, a non-directional antenna in
the home is out of the question because it must provide some gain to

the system and it would limit the number of satellites operating on
the same frequency. A small antenna with a broad beam, about 50 (say),
however, might be practical. Individuals may be willing to pay an
extra price for the antenna and front end of the receiver for the
servicetheycould obtain. Someimaginative design, which would reauire
no technical knowledge or skill on the part of the homeowner, might
emerge in an effort to develop wide acceptance.* The cost may not be
very high, if large production were possible and if the frequency allocated
was not too high. But in order to keep this cost down, high power will
be needed in the satellite. This is not permissible except at the 11.7-
12.2 GHz band where the equipment cost may remain too high for practical
use. The incentives and prospects for the evolution of this kind of
service can be said at this time to be far from aood.

The possibility that it might be found to be truly valuable should,

however, not be discarded. CCIR has issued an instructive report on

the possible service of broadcasting satellites under current allocation (53)

and Greg Andrus has analyzed the current status of high power communi-

cation satellites. (54) A computer program sponsored by NASA has been

* One suggestion for instance, optimistic perhaps, was a small adaptive
receiving antenna array that points its beam automatically to the
satellite from which the program is to be received, with the claim that
it could be made very cheaply in larae quantities.
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developed and is available for evaluating broadcasting satellite
systems.

Suggestions have been made for the 11.7-12.2 GHz band for
broadcasting to share the band with fixed point-to-point services
so that both high and low power satellites could be operated.

Initial considerations of such operations generally assume
that satellite signals on the same frequency will not be received if
they fall outside the main beam of a receiving station so that co-
channel satellites may be spaced about two ground antenna beamwidths
apart. This assumption is satisfactory for separating satellites
radiating about the same amount of power, but breaks down when they
are of considerably different power. For economical broadcasting
the satellite power might he very large. For economical broadcasting
the satellite power might be very large, so that ratios of power
between satellites used for different purposes on the same frequency
could be as large as 20 dB or 30 dB or even more. In that case the
ground station used for receiving the signals of the low powered
satellites would appear to be almost non-directional to the signals
from the high powered ones.

Putting aside the possibility of individual satellite broadcasting
to the home, one can turn to satellite transmission for simultaneous
reception to communities and to a large number of centers for local
distribution of programs. This possibility is very much alive.
Thousands of such ground centers may be required for various purposes.
Entertainment and education are the principal contenders. Optimum
system design under those circumstances is likely to require high power
in the satellite. The designer and the operator would he happier
with frequencies lower than the 11.7-12.2 GHz band. The power within
this band is not limited by regulation, but it is by the technology.
The limit is currently about 1Kw and may be raised shortly to 2 Kw. (55)
This band is also shared by other services with the danger that sharing
might in due course cause the power to be limited. However, in
Docket No. 19547, the FCC is likely to so set the regulation that high
power will be permissible for broadcasting.

6.2.2.2  Long Distance Ground Communications 

Technology has continually increased the bandwidth of long
distance communication channels. The coaxial line originally carried
black and white TV on about 3.5 MHz bandwidth. It was increased to
around 5 MHz with the advent of color. Microwave relay because able
to carry 1800 voice channels.
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Ready for pilot operation is the 18 GHz relay having a band-
width of 2 GHz able to carry about 30,000 two-way voice channels.
The millimeter wave guide, also ready to be tested in a pilot
installation, has still wider bandwidth, its bandwidth is 70 GHz
in the frequency band from 40 GHz to 110 GHz.

It can carry 230,000 two-way voice channels. With these operations
in the offing there does not appear to be any serious question of

being able to transmit all the wideband signal likely to be required
for a long time to come. Simultaneous with this advance it seems
that the bandwidth required for television will be radically reduced
in the relatively near future.'

There is clearly no lack of technical alternatives. Which one
to use in any particular case is a matter of the cost effectiveness
including the value of the spectrum space occupied.

6.2.2.3. The Mails 

Vehicle transportation is not the most glamorous form of
communication, but where it can be used it is nearly always the
cheapest. The transmitted message can be in the form of hard copy,
a disc, tape or film for audio, video or data. For those cases,
and there are many, where real time communication is not required or
where time has little value, it could be expected to remain for
many years more economical than telecommunication.

In many instances the mails seem to be an economical alter-
native for transmission of television using .video tapes rather than
telecommunication. An application that comes to mind is education,
where real-time delivery of a lecture or demonstration is seldom

important, and the need for two-way student teacher communication

can often be delayed or satisfied locally. Real-time two-way
communication over substantial distances can be effective between

student and computer, (56) but is often limited between student and

teacher because of the large number of students involved.

6.3 INCENTIVES TOWARD MANY SCAN LINES

6.3.1 Display of Pictures in Motion

The photographs of volume III show that the improvement derived by

increasing resolution beyond the NTSC standards is noticeable, but

not enough to create a significant demand. It is only if large displays

are contemplated that increasing the number of lines might become
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sufficiently important to stimulate a serious demand. There are
several factors that may cause such a demand to appear.

First, there is a strong consensus, almost unanimous among
the persons contacted, that more lines than 525 will become available
sometime, somehow. Some seem to take it for granted that they will.
There is, however, no sense of urgency. This attitude represents a
strong force for the ultimate development of large screens with
high resolution.

Second, there seems to be a strong preference for large screens
in the home, certainly larger than those of today's sets. The best
viewing distance migh however, be too great for a home with a system
providing only 525 scan lines. Possibly a different aspect ratio and
greater horizontal resolution may prove to be important. Psycholo-
gical tests will be able to show the extent to which larger screens and
a greater number of lines are preferred, including the desirability of
presenting the area surrounding the main action of the scenes and giving
the viewer an impression of being within the scene he is looking at.
How a large screen might look in a home is depicted in Volume II.

Third, the color television market is approaching saturation,
putting pressure on receiver manufacturers to develop a market for a
new generation of receivers and a new system of television.

Fourth, there has been a growing interest, particularly in
Japan. Japan submitted in December 1971 to CCIR study groups
(Document 11/31-E) a Proposal for a New Study Programme - High
Definition Television. The proposal was approved by Working Group
11-A in July 1972 (Document 11/170-E).

Fifth, there is much development and research work in progress
on components which would be needed. Flat screen displays are being
researched and developed by each of the three services of the Defense
Department for their command and control displays; although their

needs are very different from those of commercial television, much of
the technology could be transferred to the latter. Techniques for
bandwidth compression are being researched by Bell Telephone Laboratories,
Comsat and others using pulse code. Modulation (PCM) and by General
Electric using pseudo-random scanning.

The design of wide band cable is well advanced and still advancing.
Interest in the development of high resolution television cameras is
active, stimulated by the economically interesting possibility of video
tape replacing film for motion pictures. When all these components
have been developed sufficiently to be readily combined into an operating
system and the competition has shaken out the less satisfactory
alternatives, industry may well be expected to convert what is now a
vague public aspiration for larger screens and high resolution TV in the
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home into an active need, or at least an important status symbol.
While the evolution of some components is developing faster than
might reasonably have been expected, the full development of a working
system for the home is many years in the future, certainly more than
a decade.

Sixth, theater displays requiring very large screens may make
their appearances in due course in competition with motion pictures.
(The resolution of 35 mm film is estimated to correspond to 1500
television scan lines).

Seventh, 525 lines are inadequate for reading text except for
short paragraphs and titles. Professional and business requirement
may establish a need. That need, however, might be satisfied
adequately with slow scan.

Eighth and last, there is the special and important psychological
value of perfection. Something not far from what could be considered
near perfect might well become available in the quality of an image
on a large screen. Something that strikes one as close to perfect
leaves in one's consciousness a special often uplifting and lasting
impression.

This feeling of seeing something close to perfect is supported
by several practical experiences. The marketing of Kodachrome film,
for instance, was delayed because many in Eastman Kodak held the
opinion that people were interested in a picture of the baby or of a
vacation scene, but not in its quality, and they were not likely to
pay the higher price. When eventually Kodaphrome was put on the market,
it developed into the best profit-maker of the ampany. The experience
that followed has generally been expressed as demonstrating the special
value of truly high quality -- a desire for more of the same. In
connection with Disneyland and Disney World it is probably not so much
the concept of their size, but the perfection of the implementation
that is the principal reason for their success. These examples indicate
that the current trend of seeking to increase profits by reducing quality
are actually counter-productive.

Intuitively, it seems that an approach toward perfection may
have public value economically and psychologically over and above --
possibly considerably above -- the simplistic, immediate sense of
preference.
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6.3.2 Stationau Display 

The application for the presentation of graphics are numerous,

covering a wide range of display requirements. Current home television

is satisfactory for short paragraphs or titles. The need for viewing

computer outputs and reports on demand with negligible delay is growing.

It must be remembered, however, that the common written or

printed material is an excellent medium for communication and that the

telecommunication of text does not represent for the written word as

big a step as did the telecommunication of the moving scene. In fact,

while the display of graphics will assuredly become important in many

applications, it is likely to require in most cases to be accompanied by

the ability to produce hard copy. The technology of the written word

of hard copy, is not standing still. Already microfilm is much cheaper

compared with paper, more rapidly produced and duplicated, easier to

store, less costly to mail, the information more easily retrievable. (57)

The only reason it does not supersede paper is that it seems less

pleasant to use. Perhaps in part that is because we have not yet

become accustomed to it.

Eventually, there is likely to be the development of the

concept, yet only vaguely visible, of the "library without books".

Its implementation, however, seems to lie a long way in the future.

It will first be necessary to develop a retrieval system which is

effective, simple and broadly adopted. There are many ideas, but no

consensus seems yet to be forming.

6.4 PUBLIC SERVICE APPLICATIONS 

Health delivery, education, library service, "culture" activities,

law enforcement, governmental announcements, etc., are services that

have been and are likely to be increasingly supported by subsidy.

The financial support to the introduction of television to these

services may follow the same pattern. Part of this subsidy is taking

the form of imposing a burden on the operator by requiring that he

make certain of his facilities and services available for certain

purposes. Some other special service may become candidates for subsidy

or operator-imposed burden.

Public subsidized services present very different administrative

conditions from those of the profit-dependent services to the public.

Competition seldom exists, in fact is is frowned upon, being called

"duplication"; the principal concern is more political than economic;

the attitude of management is totally different, accountability being

on performance rather than profit, on political rather than marketing
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expertise. These differences often put a special and difficult burden

of responsibility on the allocation of communication facilities wkere

these are limited.

Health delivery, education and some special service areas are

briefly covered in the following.

6.4.1 Application to Medical Practice 

The importance of television in medical practice is tied
 to

two characteristics of the discipline -- specializati
on and diagnosis

by expert judgment. The field is so broad that specialization is

inevitable, the science so complex that diagnosis m
ust involve a

considerable amount of judgment. This judgment is learned by

practical experience and takes into account an enormo
us number of

complex factors, two ofthe most important of which are t
he physicial

appearance of the patient and the assessment of X-ray phot
ographs.

In short, effective diagnosis and treatment often requ
ire visual

examination by specialists.

For these reasons, television seems bound to play an impor
tant

part in future medical practice. It will probably be recognize0 as

critically important in view of the enormous increase in dem
and,

particularly in the less densely populated areas of the countr
y where

specialists are few and far between. 58,59

In the relatively few places where television has been reg
ularly

used it is generally reported that it was started with over
-enthusiastic

expectation and, like any such glamorous new tools, those wh
o used it

found that is was indeed very useful, but its effective appl
ication

required experience and the understanding of its limitations.

Those who are in the waiting line tend to feel that they a
re being

deprived of a key, if not the key, to their many problems.

Although the medical field was suggested by many as likely t
o

be a prime application area for high resolution than the 
present

NTSC standard, with surprising unanimity the eleven 
technologists and

medical practitioners contacted stated clearly that they s
aw no need

for more resolution than was now available except for 
one area -- the

transmission of text. There were much more concerned with other

characteristics. In order of importance these were signal to noise

ratio, contrast, and color. In those cases where enhancement techniques,

similar to those developed for the military and space ag
ency to bring

out outlines, have been tried they have proved more e
ffective than

increased resolution. In any case, increased rek)lution can generally

be achieved by zooming on any area of special interest.



- 44-

As regards assessment of X-rays, there is sometimes the need

to identify very fine lines. It was pointed out, however, that no
physician would make a difficult diagnosis without examining the

original photograph regardless of the quality of TV transmission.
It is very rare that the urgency is such that mailing it would not

be adequate. A test of the effectiveness of assessment of X-rays
was carried out in Boston; diagnoses based on the original photographs
of 100 X-rays were compared with diagnoses based on their video

transmission. The result: 100% correlation.

A few medical practitioners left open the possibility that there
might develop a need for greater resolution than 525 lines permit,
but in no case was there serious expectation that this would occur.

In summary, all the practitioners considered that the 525 lines
standard was adequate except for the transmission of text, but that
improvement of average TV quality should and could be drastically improved.

6.4.2 Education 

Education is a field where telecommunication is likely to
prove very important. While the total national expenditure is about
$90 billion a year and is increasing rapidly, parents are seriously

concerned about the quality of education and the behavioral problems
of drugs, violence and the radical change in moral standards. The
whole field is-in turmoil and will undoubtedly undergo important changes.
Attention turns to what technology can do, and much of the focus is nn
the application of television for two purposes: to increase the
productivity of the teacher, which has remained surprisingly static,

and to improve the learning process of the student. In discussions

these two purposes have not always been separated, making it difficult
to gauge the specific benefits of television.

As stated elsewhere, there seems to be no demand at this time for

high quality TV, but there were complaints about the generally poor

quality of the picture that they were often much poorer than could

reasonably be expected. The whole area of education is in such an
evolutionary state that it is impossible to foretell what real demands

are likely to develop for television. An overview follows of the type
of demand being made and the current pattern of evolution.

Many educators intuitively feel the need for television. The

requirements can be divided into two parts, real time and delayed

presentations. Real time is generally reuired in order to multiply

the classes a lecturer can address and still give the students some

sense of his presence. It can be provided by broadcasting or cable.
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Delayed time presentation is used to aid the learning process by means
of recordings. These can show the teacher or can be used to support

him, to plan ahead for his lecture the material that he will want to

use. One can imagine his having at his disposal a local library of

tapes and records and also being able to call on a larger central

library for subjects less frequently required. Suggestions have been

made to broadcast lectures or even full courses, allowing local

teachers to receive and record them for their local library. Whether

the distribution of tapes is best carried out by telecommunication such

as cable, satellite or broadcasting or by mail seems to be a matter

to be decided by comparing the cost effectiveness of these alternative

modes in which the cost of administration, the centralization versus

the dispersal of recording facilities and the reliability of having a

desired material at the desired time are taken into account.

There have been many pilot studies in the use of television

to take care of overflowing classes, to provide several simultaneous

classes at a distance, or to increase student interest. In some

cases, the transmission was one-way TV, in other a telephone return

was provided to permit some student-teacher interaction. These studies

have shown various degrees of success; in that the grades of students

so taught have usually advanced about as much as with regular teaching

routines, sometimes somewhat more. For many reasons, it is difficult,

however, to measure the true benefits of these experiments.

There is a natural tendency to extrapolate the experience of

a limited pilot study into a program for supplying a rounded education.

Such extrapolation is subject to many uncertainties, which require

careful study before taking non-reversible action. The FCC has in

effect ruled on the limitation of broadcasting in this regard when it

stated tht "broadcasting is not suitable for specific instruction." ( 60)

Considerable educational interest is currently directed toward

using telecommunication to give students more freedom in their learning

process, dropping the "lock step" of current education in which every

student must synchronize with the whole class and with the teacher in

time, location and subject matter. The trend is to permit students

considerable selection in what they study, to allow them to do it at

their own pace and at conveinent locations, possibly at times in their

homes. Two major programs in this area are being funded for develop-

ment and assessment; the University of Illinois' Plato and Mitre

Corporation's TICCITT -- to be evaluated by an independent assessor.

Plato (56) does not use television; it uses a plasma display, suitahle

for text graphics. A large center computer is the key element of the

system. Each student uses a narrow telecommunication band carrying

two-way communication with a computer. A coaxial line such as is used

for transmitting television has a bandwidth suitable for serving 1000

students working independently of each other. Plato has also produced
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a noneducational by-product; it has stimulated the active development

of plasma technique for general displays. TICCITT uses television. (46)

Its operation depends on the transmission of a series of television

frames each of which covers different educational material. A student

"grabs" the frame of interest to him with a coded address as it passes,

and keeps it on his television screen by means of a unit which

"refreshes" the picture, maintaining it on his screen for as long as

he needs it.

The two techniques represent extreme alternatives in the use

of time and bandwidth. In Plato, each student uses a narrow frequency

band for a long time, in TICCITT he uses a wide frequency band for a

very short time (one thirtieth of a second). Plato has little

redundancy in the display, but much in the signal in order to reduce

the probability of error. TICCITT has much redundancy in the picture,

as do all TV pictures, but little in the signal. The point that these

two techniques exemplify is the different trade-offs; one has selected

time and the other bandwidth to carry the information; one has selected

the signal, the other the display to carry the redundancy needed for

reliability. Particularly notable is the similarity of purpose --

freeing the students from each other in their learning process.

The two techniques have been preparing for nearly three years for

field tests of their educational potential. But met important debugging

problems in both software and hardware and consequent unexpected delays.

The tests, sponsored by the National Science Foundation are expected

to start soon.

Plato, TICCITT and other techniques indicate great promise for

the future combribution that telecommunication in the form of displays

can give to education. Its rate of development in this area will depend

greatly no doubt on wise application in the early stages and the most

economical form, including the telecommunication channel, suited to each

educational subject, both for teaching efficiency of the teacher and

the learning of the student.

6.4.3 Special New Service Areas 

Two new areas may be candidates for sudsidy because of excessive

cost or the needs of those close to or below the poverty line. These

needs arise in areas of very low density population which are poorly

served by television broadcasting and are uneconomical for cable TV,

and for low income groups that cannot afford the cultural type of

service that it is hoped CATV will provide.
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For the problem of the low density areas, a measure has already
been introduced in the House by Representative Robert 0. Tierman (D. R.I).
Senate Communication Subcommittee Chairman John 0. Pastore (D. R.I.) has
indicated his interest. The concept is to follow the successful pattern
of Rural Electrification.

No public dialogue has been developed on the problem of service
for the low income groups. For these, the present broadcasting system
is ideal, since it involves no direct operating cost to the viewer,
except for the receiving equipment, but, if CATV develops to the point
of providing good programs of interest to groups of limited size,
the question might well be raised how to insure that some of these
benefits become available to all.


