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RCA Service technicians, dur-
ing their unique training pro-
gram, live and breathe the
subject of television-for your
benefft.

... all the complexities of kinescopes, elec-
tron guns, tubes, television cameras and
transmitters.

When their studies are complete, they have
a grasp of television's inside story that assures
you the most perfect installation and main-
tenance possible-under your RCA Victor
Factory-Service Contract.

See the lqtest uond.ers of rodio, teleaision, and elec-
Ironics at RCA Exhibition Hall, 36 West 49tll Street,
N. Y. Arlmi.rsion is fuee. Raclio Corporation ol America,
RC A Buitding, Radio Citt1, N. y. 20, N. Y.

Tese men 9/4714 /nside Story
When you buy a fine television re-
ceiver, correct installation and main-
tenance are as important as the set. For
service technicians, RCA has developed
the only training program of its kind-
a factory program.

During their studies, these men learn
the basic facts of modern, all-electronic
TV. . . how it reached its present perfection
by research at RCA Laboratories. ..how to
build a television receiver...how to select
and install the right antenna for yor,- home

RADTO CORPORAT]OU of ADTERICA
Wor/d Leader in Radrb - First n Te/ensrbn

Get all the performance that's built into
your new RCA Victor home television
receiver through an RCA Victor Facto$
Service Contract.
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RCA Service technicians, dur- 
ing their unique training pro- 
gram, live and breathe the 
subject of television—for your 
benefit. 

Vfi&se men get TVs /rrsfc/e Story 

When you buy a fine television re- 
ceiver, correct installation and main- 
tenance are as important as the set. For 
service technicians, RCA has developed 
the only training program of its kind— 
a factory program. 

During their studies, these men learn 
the basic facts of modern, all-electronic 
TV... how it reached its present perfection 
by research at RCA Laboratories.. .how to 
build a television receiver.. .how to select 
and install the right antenna for your home 

... all the complexities of kinescopes, elec- 
tron guns, tubes, television cameras and 
transmitters. 

When their studies are complete, they have 
a grasp of television's inside story that assures 
you the most perfect installation and main- 
tenance possible —under your RCA Victor 
Factory-Service Contract. 

See the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, S6 West 49th Street, 
N.Y. Admission is free. Radio Corporation of America, 
RCA Building, Radio City, N.Y. 20, N.Y. 
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Get all the performance that's built into 
your new RCA Victor home television 
receiver through an RCA Victor Factoiy^ 
Service Contract. 
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"We are adding
thousands

upon,thousund,s,.."

FRANK M. FOLSOM
President, Radio Corporation of America

"By a simple person-tor)erson canaass, we are adding thousand,s upon thou-
sands oJ serious saoers _to our Payroll satsings prin. our .*p[oy"", or.
eager to contribute to. the^strengthening oJ America's d.eJenses u;iite they
build their oun security. h9y knout that indiuid,ual saoiig initiatioe nl.eans
a blous at ruinous inJlation. They know that is the line oo-*hi"h all oJ us,at
horne can make our strongest fight."

"Thirty days has September." And every one of these
September days is a D Day. In newspapers... maga-
zines. .. over the radio. .. from the television screen
. . . on billboards. . . contributed advertising will urge
every American to o'Make today your D Day. Buy U.S.
Defense Bonds."

September days are ooD" Days for management, too
- Decision Days.

If you have a Payroll Savings Plan and your em-
ployee participation is less th^an 50/o. . . or if you have
not made a person-to-person canvass recently-con-
sider this your o'D" Day.

Phone, wire or write to Savings Bond Division, U. S.
Treasury Department, Suite 700, Washington Building,

Washington, D. C. Your State Director will show you
how easy it is to increase your employee participaiion
to 7 0 /o, 80 /o -ev en 90 /o -by a simple 

-p.rson-to-person

canvass that places an application blank in the hands
oj ev91l employee. He will furnish you with applica-
tion blanks,, promotional material, practical .ogg".-
tions and all the personal assistance you may de-".Ire.

-Your 
employees, like those of the Radio Corporation

of America and many o,ther companies will join by
the hundreds or thousands because they, too, are eager
to contribute to the strengthening of Ameri"u,, -il.-
fenses while they build their own- security. Make it
very easy for them-through the automaiic pavroll
Savings Plan.

The U. S. Gouernment d,oes not pay lor this aduertising. The Treasury De-
partment thanks, tor their patriotic donation, the Ad,uertisine Council and,
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"We are adding 

thousands 

upon thousands ... 
5? 

FRANK M. FOLSOM 
President, Radio Corporation of America 

By a simple person-to-person canvass, we are adding thousands upon thou- 
sands of serious savers to our Payroll Savings Plan. Our employees are 
eager to contribute to the strengthening of America's defenses while they 
build their otvn security. They know that individual saving initiative means 
a bloiv at ruinous inflation. They know that is the line on which all of us at 
home can make our strongest fight." 

"Thirty days has Septemher." And every one of these 
September days is a D Day. In newspapers ... maga- 
zines . .. over the radio . .. from the television screen 
. . . on billboards . . . contributed advertising will urge 
every American to "Make today your D Day. Buy U.S. 
Defense Bonds." 

September days are "D" Days for management, too 
—Decision Days. 

If you have a Payroll Savings Plan and your em- 
ployee participation is less than 50% ... or if you have 
not made a person-to-person canvass recently—con- 
sider this your "D" Day. 

Phone, wire or write to Savings Bond Division, U. S. 
Treasury Department, Suite 700, Washington Building, 

Washington, D. C. Your State Director will show you 
how easy it is to increase your employee participation 
to 70%, 80%—even 90%—by a simple person-to-person 
canvass that places an application blank in the hands 
of every employee. He will furnish you with applica- 
tion blanks, promotional material, practical sugges- 
tions and all the personal assistance you may desire. 

Your employees, like those of the Radio Corporation 
of America and many other companies will join by 
the hundreds or thousands because they, too, are eager 
to contribute to the strengthening of America's de- 
fenses while they build their own security. Make it 
very easy for them-through the automatic Payroll 
Savings Plan. 

The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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o new medium on the move

t-ftHIS season television's newest
I dimension is a commelcial re-
ality, and while it isn't true to say

color has actually arrived, it has a
firm toehold on the ladder uP.

To those around todaY who still
hbve splinters in their knees from
crawling around on the ground floor
of black-and-white television, and
shared in the pioneers' satisfaction
and low pay, the atmosPhere at CBS
Studio 57 is femiliar and historY-
repeating. One need only see the pic-
ture on the monitor for the convin-
cer: That this exceedingly beautiful
multi-hued image, which seems to
improve on nature, is almost as

great an imProvement over mono-
chrome television as that was over
radio.

The CBS field-sequential color
system, which was authorized for
commercial broadcasting bY the
Federal Communications Commis-
sion, whose authoritY to do so was
recently verified bY the U. S. Su-
preme Court, exists in substantially
the same physical form todaY as

when it was first developed ten years

ago b1' Dr. Peter Goldmark. Norlv'

that it is heing Plogrammed regu-
larly, the engineers, whose almost
exclusive preserve it was for so

many years, are Yielding, as theY

BERT GOLD, TY station con-
sultant in programming and oPer-
ations, put four stations on the
air; was producer-director of over
?00 shows and Pioneer of many
developments.

SEPTEMBER, I95I

EACH comero control hos qn ouxili-
ory color shoding unit. Here o video

mon is shown operoting this unit
ot cBS Studio 57.

the bare essentials of a well-staged
performance.

This very restraint, in fact, is
where the comPlexitY of the opera-
tion comes in--in terms of judge-
ment and designing talent. The oc-
casional flair of a vivid primary col-
or is dramatic and striking, but.only
when the general tone is conserva-
tive. Too many extremes would be-
come ofiensive, and might easily
spoil an otherwise well-staged show'

Producing Progrqlns

ln CBS Color

By Bert Gold

inevitably must, to the coming in-
fluence of the Program PeoPle' It
is with them, the Producer and di-
rector, etc., that we will be con-

cerned now.

Stcging the Show

Staging the show for color is

simpler and less exPensive, and at

the same time but in other waYs

more complex and costly. That queer

combination of statements rePre-

sents the number of differences be-

tween color and black-and-white
oroduction which will have to be

understood by those people involved
in making the change.

An advertising man, accustomed
to the vastlY higher costs of color
plates and reploduction for maga-
zines and lithography, would nnder-
standably react with disbelief to
the statement that color TV is often
cheaper than monochrome-and Yet
it is. Wonderful effects can be

achieved by the simPlest things in
their natural color. The system's
ability to accentuate the color com-
position of even the most modest
objects could make anY extraneous
visual gimmick or ornamentation
look ostentatious. Very great care
must be taken to refrain from over-
prettifying things, for the lilY is
already gilded, so to sPeak.

The same lestraint is necessat'Y,

or at Ieast desirable, in the program
content of the show, since the
greater eye-impact of the color over-
comes the need for anything but

a new medium on the move 
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EACH camera control has an auxili- 
ary color shading unit. Here a video 
man is shown operating this unit 

at CBS Studio 57. 

THIS season television's newest 
dimension is a commercial re- 

ality, and while it isn't true to say 
color has actually arrived, it has a 
firm toehold on the ladder up. 

To those around today who still 
have splinters in their knees from 
crawling' around on the ground floor 
of black-and-white television, and 
shared in the pioneers' satisfaction 
and low pay, the atmosphere at CBS 
Studio 57 is familiar and history- 
repeating. One need only see the pic- 
ture on the monitor for the convin- 
cer; That this exceedingly beautiful 
multi-hued image, which seems to 
improve on nature, is almost as 
great an improvement over mono- 
chrome television as that was over 
radio. 

The CBS field-sequential color 
system, which was authorized for 
commercial broadcasting by the 
Federal Communications Commis- 
sion, whose authority to do so was 
recently verified by the U. S. Su- 
preme Court, exists in substantially 
the same physical form today as 
when it was first developed ten years 
ago by Dr. Peter Goldmark. Now 
that it is being programmed regu- 
larly, the engineers, whose almost 
exclusive preserve it was for so 
many years, are yielding, as they 

BERT GOLD, TV station con- 
sultant in programming and oper- 
ations, put four stations on the 
air; was producer-director of over 
700 shows and pioneer of many 
developments. 

inevitably must, to the coming in- 
fluence of the program people. It 
is with them, the producer and di- 
rector, etc., that we will be con- 
cerned now. 

Staging the Show 

Staging the show for color is 
simpler and less expensive, and at 
the same time but in other ways 
more complex and costly. That queer 
combination of statements repre- 
sents the number of differences be- 
tween color and black-and-white 
production which will have to be 
understood by those people involved 
in making the change. 

An advertising man, accustomed 
to the vastly higher costs of color 
plates and reproduction for maga- 
zines and lithography, would under- 
standably react with disbelief to 
the statement that color TV is often 
cheaper than monochrome—and yet 
it is. Wonderful effects can be 
achieved by the simplest things in 
their natural color. The system's 
ability to accentuate the color com- 
position of even the most modest 
objects could make any extraneous 
visual gimmick or ornamentation 
look ostentatious. Very great care 
must be taken to refrain from over- 
prettifying things, for the lily is 
already gilded, so to speak. 

The same restraint is necessary, 
or at least desirable, in the program 
content of the show, since the 
greater eye-impact of the color over- 
comes the need for anything but 

the bare essentials of a well-staged 
performance. 

This very restraint, in fact, is 
where the complexity of the opera- 
tion comes in—in terms of judge- 
ment and designing talent. The oc- 
casional flair of a vivid primary col- 
or is dramatic and striking, but only 
when the general tone is conserva- 
tive. Too many extremes would be- 
come offensive, and might easily 
spoil an otherwise well-staged show. 
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That part 
- the planning - is of

course the job of the production de-
partment, but the tactical end, the
actual balance of spectral hues and
intensities (chroma) has been un-
dertaken by the engineers. They
had to, for the color values are
measured as part of the shading
process on the auxiliary unit of each
camera control. This places a
greatel responsibility on the shoul-
ders of the video shaders, who in
black - and - white were concerned
only with technical picture quality.
Now they are artists as well.

Technicol Crew

The technical men at CBS are
under the supervision of Ted Law-
rence. He has worked constantly
with his men on the development of
arbitrary color standards, particu-
larly in the relationship of flesh
tones to every possible background
hue. The important and tricky prob-
lem of reproducing skin tones is
present in every reproduction me-
dium, as any photographer or en-
graver will attest, but here it is
assisted by the fact that the color
balance of the picture is under im-
mediate control at all times, requir-
ing continual attention.

Since parts of a frame would not
be colol-shaded separately, widely
divergent complexions are a pitfall
for the hapless director. That sitri-
ation arose this summer when two
extremely sunburned naturalists ap-
peared'ivith the pale Patty Painter.
The problem: To shade for Patty
and leave the griests looking like
lobsters, or vice-versa with Patty
looking like a marshmallow? The
fact is, people on the paler side tend.
to be better subjects, for they re-
quire less shading-down of the red
chroma with its complementary in-
crease in green-effect over the pic-
ture. It's very tricky, for red ha-
lation is most noticeable. All colors,
when extremely saturated in pure
hue, behave as u'hites do in mono-
chrome television----cause a halo. In
the case of color, the halo, or bloom,
appears in the complementary (op-
posite) color. Only experience and
practice will lick this and similar
posers, and by the time public cir-
culation has been achieved that will
have been done-and there will be
a ne\v ra4e of experts among us.

Lighting is one of the difficulties;
approximately four times the inten-
sity being required. This does not

8

affect the ratios for highlights, and
for certain drarnatic effects, if well-
justified, atmospheric color "gels",
as in stage-lighting, can be used.
That has been experimented with,
but is not in common use now.

Fluorescents are not considered
dramatically effective when used
alone, being too diffuse for effec-
tive key and back light. Though
satisfactory in themsellres, as base
lights, they are difficult to mix with
other light soLrrces because of fun-
damental differences. In color, un-
less specially filtered, incandescents,
of course, mean heat-but this has
been partllr solved by installing
heat-absorbing filters on the myriad
of studio lights.

When it comes to lighting, noth-
ing beats the bright outdoors. Re-
motes in color lvill be extremely suc-
cessful, even in cloudy weather.

llhe additional dimension, the
composition of colol added to those
already existing of form and action,
offers the director many opportuni-
ties and challenges. While the phys-
ical procedure of calling a show re-
n.rains the same, a few new little
worries pile up but some old ones
:rre actually eliminated. As an ex-
ample of the latter, u'here before
elements of foreground and back-
ground in the same range of grey
scale had to be separated by trick
lighting, now the difference tn color
does the rvork. Special effects can be
obtained by changing the phasing
of the color wheel, a very simple
procedure which reverses the colol
parity in three distinct ways. This
is a novel title-card device, and is
being used now. For weird drama,
anything black or white would re-
main exactly the same while a
change of phase would turn all other
colors into opposites.

Interesting dramatic effects have
already been attained without any
additional production effort. One
example '!vas in "Sorry, Wrong
Number." a half-hour drama di-
rected by Fred Rickey during the
Washington demonstrations. Ac-
tress Meg Mundy's coloring, her au-
burn hair and pale, almost translu-
cent complexion presented a con-
vincing picture of the hypochon-
driac, bedridden and panicky,
doomed to destruction. In tension,
tiny blue veins stood out in her
hands, and as she gripped her fore-
head, red fingernails dramatically
accentuated the pallor of her face.

As the climax was reached, the
choice of colors surrounding her'
the amber medicine bottle, the black
menacing telephone beside the bed,
all were used to enhance the mood,
psychology and dramatic Perform-
ance. This and other exPeriences
with the advantage of color have
hardly scratched the surface of what
can be done.

On the debit side, bleached hair
generally comes out looking like ex-
actly that. Not because of any
change in the chemical composition
of the hair, but because of imper-
fections in the bleach job which the
color camera sees though the eye
generally does not. Costumes will
present a new problem unless they
are clean and in perfect condition.
AII the age and we:ri', patching and
refurbishing of the ones currently
available at the rehtal studios will
be revealed by the merciless color
eye. New ones, plus the replacement
of much stock scenery originally
made for the subtleties of black-and-
white TVI lighting, will add greatly
to production expense. And for quite
some time, the color director must
be mindful he can afford no such
extravagance.

All things considered, the produc-
er and director now have a medium
which will add enormously to the
impact of the show they do, and
compensate for" any lack of pro-
duction brimmings. As mentioned
before, restraint will be the order
of the new day. There will always
be a temptation to press the poten-
tialities of striking, brilliant hues;
to "capture the eye," which is prob-
ably the easiest thing in the rvorld
to overdo. The thought that pro-
gram people with untrained color
sense and cheap taste might even-
tually acquire control in a mad bat-
tle to out-bed,azzle the eyes of the
beholder is too harrowing to con-
template. One hope for tasteful pic-
tures is in the influence of the spon-
sors to use moderation in the show
so as not to dim the beauty of their
packaged products.

The other, and more important
hope, is that color control and de-
signing is left in the hands of those
trained for eolor matching and har-
mony, since the development of good
taste by the general public in a large
sense will be in their hands.

It's time the artists got a break,
anyway.
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That part — the planning — is of 
course the job of the production de- 
partment, but the tactical end, the 
actual balance of spectral hues and 
intensities (chroma) has been un- 
dertaken by the engineers. They 
had to, for the color values are 
measured as part of the shading 
process on the auxiliary unit of each 
camera control. This places a 
greater responsibility on the shoul- 
ders of the video shaders, who in 
black - and - white were concerned 
only with technical picture quality. 
Now they are artists as well. 

Technical Crew 
The technical men at CBS are 

under the supervision of Ted Law- 
rence. He has worked constantly 
with his men on the development of 
arbitrary color standards, particu- 
larly in the relationship of flesh 
tones to every possible background 
hue. The important and tricky prob- 
lem of reproducing skin tones is 
present in every reproduction me- 
dium, as any photographer or en- 
graver will attest, but here it is 
assisted by the fact that the color 
balance of the picture is under im- 
mediate control at all times, requir- 
ing continual attention. 

Since parts of a frame would not 
be color-shaded separately, widely 
divergent complexions are a pitfall 
for the hapless director. That situ- 
ation arose this summer when two 
extremely sunburned naturalists ap- 
peared with the pale Patty Painter. 
The problem: To shade for Patty 
and leave the guests looking like 
lobsters, or vice-versa with Patty 
looking like a marshmallow? The 
fact is, people on the paler side tend 
to be better subjects, for they re- 
quire less shading-down of the red 
chroma with its complementary in- 
crease in green-effect over the pic- 
ture. It's very tricky, for red ha- 
lation is most noticeable. All colors, 
when extremely saturated in pure 
hue, behave as whites do in mono- 
chrome television—cause a halo. In 
the case of color, the halo, or bloom, 
appears in the complementary (op- 
posite) color. Only experience and 
practice will lick this and similar 
posers, and by the time public cir- 
culation has been achieved that will 
have been done—and there will be 
a new race of experts among us. 

Lighting is one of the difflculties; 
approximately four times the inten- 
sity being required. This does not 

affect the ratios for highlights, and 
for certain dramatic effects, if well- 
justified, atmospheric color "gels", 
as in stage-lighting, can be used. 
That has been experimented with, 
but is not in common use now. 

Fluorescents are not considered 
dramatically effective when used 
alone, being too diffuse for effec- 
tive key and back light. Though 
satisfactory in themselves, as base 
lights, they are difficult to mix with 
other light sources because of fun- 
damental differences. In color, un- 
less specially filtered, incandescents, 
of course, mean heat—but this has 
been partly solved by installing 
heat-absorbing filters on the myriad 
of studio lights. 

When it comes to lighting, noth- 
ing beats the bright outdoors. Re- 
motes in color will be extremely suc- 
cessful, even in cloudy weather. 

The additional dimension, the 
composition of color added to those 
already existing of form and action, 
offers the director many opportuni- 
ties and challenges. While the phys- 
ical procedure of calling a show re- 
mains the same, a few new little 
worries pile up but some old ones 
are actually eliminated. As an ex- 
ample of the latter, where before 
elements of foreground and back- 
ground in the same range of grey 
scale had to be separated by trick 
lighting, now the difference in color 
does the work. Special effects can be 
obtained by changing the phasing 
of the color wheel, a very simple 
procedure which reverses the color 
parity in three distinct ways. This 
is a novel title-card device, and is 
being used now. For weird drama, 
anything black or white would re- 
main exactly the same while a 
change of phase would turn all other 
colors into opposites. 

Interesting dramatic effects have 
already been attained without any 
additional production effort. One 
example was in "Sorry, Wrong 
Number," a half-hour drama di- 
rected by Fred Rickey during the 
Washington demonstrations. Ac- 
tress Meg Mundy's coloring, her au- 
burn hair and pale, almost translu- 
cent complexion presented a con- 
vincing picture of the hypochon- 
driac, bedridden and panicky, 
doomed to destruction. In tension, 
tiny blue veins stood out in her 
hands, and as she gripped her fore- 
head, red fingernails dramatically 
accentuated the pallor of her face. 

As the climax was reached, the 
choice of colors surrounding her, 
the amber medicine bottle, the black 
menacing telephone beside the bed, 
all were used to enhance the mood, 
psychology and dramatic perform- 
ance. This and other experiences 
with the advantage of color have 
hardly scratched the surface of what 
can be done. 

On the debit side, bleached hair 
generally comes out looking like ex- 
actly that. Not because of any 
change in the chemical composition 
of the hair, but because of imper- 
fections in the bleach job which the 
color camera sees though the eye 
generally does not. Costumes will 
present a new problem unless they 
are clean and in perfect condition. 
All the age and wear, patching and 
refurbishing of the ones currently 
available at the rental studios will 
be revealed by the merciless color 
eye. New ones, plus the replacement 
of much stock scenery originally 
made for the subtleties of black-and- 
white TV lighting, will add greatly 
to production expense. And for quite 
some time, the color director must 
be mindful he can afford no such 
extravagance. 

All things considered, the produc- 
er and director now have a medium 
which will add enormously to the 
impact of the show they do, and 
compensate for any lack of pro- 
duction trimmings. As mentioned 
before, restraint will be the order 
of the new day. There will always 
be a temptation to press the poten- 
tialities of striking, brilliant hues; 
to "capture the eye," which is prob- 
ably the easiest thing in the world 
to overdo. The thought that pro- 
gram people with untrained color 
sense and cheap taste might even- 
tually acquire control in a mad bat- 
tle to out-bedazzle the eyes of the 
beholder is too harrowing to con- 
template. One hope for tasteful pic- 
tures is in the influence of the spon- 
sors to use moderation in the show 
so as not to dim the beauty of their 
packaged products. 

The other, and more important 
hope, is that color control and de- 
signing is left in the hands of those 
trained for color match1 ng and har- 
mony, since the development of good 
taste by the general public in a large 
sense will be in their hands. 

It's time the artists got a break, 
anyway. 
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doubtedly, however, kinescopes ancl
film will continue to play major
roles in sponsors'coverage plans.

How lt Works

The new network is a miclolvavc
radio relay system, as distinguished
from co-axial cable whieh hereto-
fore has been used more extensively
for TV.

With radio relay the television
signal is transmitted on a carrier
wave approximately three inches in
length. These mierowaves are re-
layed at a frequency of 3700 to
4200 megacycles. About four bil-
lion of them pass a given point
every second.

Radio relay is not affected by
such static as lightning or such
man-made interference as is caused
by automobile ignition systems, be-
cause these disturbances do not
exist in the microwave frequency
range. Nor do microwaves inter-
fere with other radio or television

programs being transmitted in
their vicinity over other frequency
ranges.

Again, because. microwaves can
be concentrated sharply into beams
by the use of a new lens developed
by the Bell system, only a small
amount of power is needed for sat-
isfactory transmissions. Less than
one watt is enough to span the gap
between stations on a microwave
network. The distance between sta-
tions ranges between nine and fifty
miles.

Another value of microwaves
concerns the economical use of fre-
quencies assigned to carry televi-
sion programs by radio relay. Be-
cause the signal can be aimed pre-
cisely, the same frequency may be
used for transmitting the waves of
energy in different directions from
the same station.

When reeeived at each Bell sys-
tem station, the signal is carried
from the large antennas on the roof
through hollow tubes (called wave

Coust to Coust Tll

A NEW TV season is off to an
It ausoicious start with a live
telecast of a Presidential address
on September fourth being carried
coast to coast via a transcontinental
TV network.

AT&T built this new cross-coun-
try circuit in about three years at
a co.st of $40,000,000. This system
relays signals along a chain of 107
microwave towers spaced 30 miles
apart. Two channels, one west to
east and the other east to west, wili
be available to television for regu-
Iar commercial use by October.

Charges of the Bell system for a
44-station coast to coast hook-up,
based ort monthly rates for full time
service (eight hours per day sharetl
by the networks), would be ap-
proximately $1250 for one hour,
plus charges for any additional fa-
cilities rvhich may be required by
the network broadcaster to accom-
modate his specific operating re-
quirements,

This rate averages approximately
ten cents a mile per half hour, as
such a network covers a total of
6200 miles. The four networks re-
portedly plan to pass on fifty per-
cent of these charges to the adver-
tisers.

The biggest deterrent to exten-
sive use of this network will be the
three hour time differential be-
tween east and west coasts. Very
possibly the hottest time period,
now 8 to 9 P.1\[., will shift to 10 to
11 P.M. for New York. This woulcl
permit a Iive telecast to be viewed
at choice hours across the country.
By Pacific Time this would be 7 to
8 P.M., Mountain Time 8'to 9 P.M.,
and Central Time 9 to 10.

Repeat telecasts of live shows for
networking purposes may well be
attempted for the first time. Un-
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the Bell System completes 
the first transcontinental 
TV network 

' oast to Coast TV 

ANEW TV season is off to an 
auspicious start with a live 

telecast of a Presidential address 
on September fourth being carried 
coast to coast via a transcontinental 
TV network. 

AT&T built this new cross-coun- 
try circuit in about three years at 
a cost of $40,000,000. This system 
relays signals along a chain of 107 
microwave towers spaced 30 miles 
apart. Two channels, one west to 
east and the other east to west, will 
be available to television for regu- 
lar commercial use by October. 

Charges of the Bell system for a 
44-station coast to coast hook-up, 
based on monthly rates for full time 
service (eight hours per day shared 
by the networks), would be ap- 
proximately $1250 for one hour, 
plus charges for any additional fa- 
cilities which may be required by 
the network broadcaster to accom- 
modate his specific operating re- 
quirements. 

This rate averages approximately 
ten cents a mile per half hour, as 
such a network covers a total of 
6200 miles. The four networks re- 
portedly plan to pass on fifty per- 
cent of these charges to the adver- 
tisers. 

The biggest deterrent to exten- 
sive use of this network will be the 
three hour time differential be- 
tween east and west coasts. Very 
possibly the hottest time period, 
now 8 to 9 P.M., will shift to 10 to 
11 P.M. for New York. This would 
permit a live telecast to be viewed 
at choice hours across the country. 
By Pacific Time this would be 7 to 
8 P.M , Mountain Time 8 to 9 P.M., 
and Central Time 9 to 10. 

Repeat telecasts of live shows for 
networking purposes may well be 
attempted for the first time. Un- 

doubtedly, however, kinescopes and 
film will continue to play major 
roles in sponsors' coverage plans. 

How It Works 
The new network is a microwave 

radio relay system, as distinguished 
from co-axial cable which hereto- 
fore has been used more extensively 
for TV. 

With radio relay the television 
signal is transmitted on a carrier 
wave approximately three inches in 
length. These microwaves are re- 
layed at a frequency of 3700 to 
4200 megacycles. About four bil- 
lion of them pass a given point 
every second. 

Radio relay is not affected by 
such static as lightning or such 
man-made interference as is caused 
by automobile ignition systems, be- 
cause these disturbances do not 
exist in the microwave frequency 
range. Nor do microwaves inter- 
fere with other radio or television 

programs being transmitted in 
their vicinity over other frequency 
ranges. 

Again, because, microwaves can 
be concentrated sharply into beams 
by the use of a new lens developed 
by the Bell system, only a small 
amount of power is needed for sat- 
isfactory transmissions. Less than 
one watt is enough to span the gap 
between stations on a microwave 
network. The distance between sta- 
tions ranges between nine and fifty 
miles. 

Another value of microwaves 
concerns the economical use of fre- 
quencies assigned to carry televi- 
sion programs by radio relay. Be- 
cause the signal can be aimed pre- 
cisely, the same frequency may be 
used for transmitting the waves of 
energy in different directions from 
the same station. 

When received at each Bell sys- 
tem station, the signal is carried 
from the large antennas on the roof 
through hollow tubes (called wave 
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guides) to the amplifying equip-
ment below. Next, vacuum tubes le-
vitalize the faded signal by ampli-
fying it, on the averag:e, a million-
fold. The program is then relayecl
on at a changed wave length. If this
shift in fr:equencies were not made,
some portion of it might feed back
to the receivers on the roof and
cause interference. At the next sta-
tion the program is put back onto
the original frequency, and there-
after they alternate between thc,
two.

Radio relay stations are not
placed in a straight line, but zig-zag
somewhat. This is to prevent inter-
ference which might be caused if
the signal transmitted overshot its
immediate mark, the adjacent sta-
tion, and were received at an an-
tenna further along th.e route.

The relay stations generally
range in height from 40 to 200 feet.
In many cases they are concrete
buildings, with space on the grouncl
floor for a gasoline engine to gener-
ate emergency power in case the
regular outside source fails. On the
second and third floors are storage
batteries and associated power ap-
paratus required to operate the all-
important amplifying and testing
equipment which, in turn, is on the
fourth floor. On the top of each sta-
tion are square, horn-shaped direc-
tional antennas. These are the de-
vices which act on the signal as
lenses, to concentrate the energy of
the microwaves into narrow beams.

At the ends and at the appropri-
ate intermediate points along the
radio relay route there is equipment
to deliver the picture to its destina-
tion. Converters step down the mi-
crowaves to the lower frequencies
used by television stations. Techni-
cians at these control centers cool-
dinate the audio and video portions
which travel over separate channels
and despatch them to the local
broadcasting station.

Contrary to general belief, this
is not the first nor only system that
could carry TV coast to coast. The
co-axial cable, following a southeru
route cross-country, was completed
in November, 7947. This, however:,
was economically infeasible for net-
work use due to the lack of inter-
mediate TV stations along the way.
It was built by AT&T, as was this
new system, primarily for tele-
phone service. This radio relay
route is the seventh telephone high-
way to cross the country.

l0

By Rohert E. Harris

With colorcasts and, ca1'st to coast TV recent reelities' tel'eai,si,on's tre'
mendo'us technical strides are being macle impl'essiaely obttiotrs to aII.

Great men, such as Nipkow, Jenkins, De Forest, Farnsworth, Baird,
Du Mont, Zworkyn and others, have made historic contributions to the
rapid development of television as a technical medium of communication.
They have been with great vision and imagination. They had startling
original ideas which they proved were workable. The scien{ists, the engi-
neers, the technicians have done and are doing a job for television for
which they can be justly proud.

Bttt what of the progt'a,mrners? \Yhat haue the men responsible f ot' tlrc
materi.al transmitted, on this electronic maglic carpet been doing? We hear

no suclt roII caII of immortal naines in this phase of teleaision.

It would seem that the program people exhausted all their ideas even

before TV became a commercial reality. During the experimental years

of 1939 and 1940, every type of program now on the air was telecast.
The main difference between programs then and now is that today they
are much more expensive. Technique has, of course, improved over the
years, but nothing basically new or original has been attempted.

Network progrmnxnel's are utell &xlare of this fa,ct. Ind'eed, they are

largely responsible f or it. The surprising aspect'is that f ew seem to realize

the ilanger of this si,tuati.on. The success of any entertaintnent medium'
uiII rise or faII with its abi,Ii.ta to ottract and, hold patrons. Because of the
general low leoel of programming to whiclt' radio h,ad, succumbed, it was an,

eas?l preA to TV's inherent plus factors. Recogni,zi,ng tlt.ot "th,e pla'lJ's the

th.i.ng," Hollytoood aduertises that "mouies are better than etter."

What is to threaten TV? Stations and networks are apparently lulled
into complacency because the basic advantages of the television mediurn

seem to defy competition.

But TV stations and networks are being tlr'reatened eaen nola. Theater
TV, Ed.ucationnl TV and Phoneuision can cut deeply into thei,r attdiences.

Tlt,ey represent a challenge that cannot be ignored.

It can be met successfully in only one way: with better programs. But
better programs do not mean more elaborate presentations of current
shows. TY must develop new and original concepts of programming. They
must be as inherent and vital to the medium as color and network relays
are in the technical field.
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guides) to the amplifying equip- 
ment below. Next, vacuum tubes re- 
vitalize the faded signal by ampli- 
fying it, on the average, a million- 
fold. The program is then relayed 
on at a changed wave length. If this 
shift in frequencies were not made, 
some portion of it might feed back 
to the receivers on the roof and 
cause interference. At the next sta- 
tion the program is put back onto 
the original frequency, and there- 
after they alternate between the 
two. 

Radio relay stations are not 
placed in a straight line, but zig-zag 
somewhat. This is to prevent inter- 
ference which might be caused if 
the signal transmitted overshot its 
immediate mark, the adjacent sta- 
tion, and were received at an an- 
tenna further along the route. 

The relay stations generally 
range in height from 40 to 200 feet. 
In many cases they are concrete 
buildings, with space on the ground 
floor for a gasoline engine to gener- 
ate emergency power in case the 
regular outside source fails. On the 
second and third floors are storage 
batteries and associated power ap- 
paratus required to operate the all- 
important amplifying and testing 
equipment which, in turn, is on the 
fourth floor. On the top of each sta- 
tion are square, horn-shaped direc- 
tional antennas. These are the de- 
vices which act on the signal as 
lenses, to concentrate the energy of 
the microwaves into narrow beams. 

At the ends and at the appropri- 
ate intermediate points along the 
radio relay route there is equipment 
to deliver the picture to its destina- 
tion. Converters step down the mi- 
crowaves to the lower frequencies 
used by television stations. Techni- 
cians at these control centers coor- 
dinate the audio and video portions 
which travel over separate channels 
and despatch them to the local 
broadcasting station. 

Contrary to general belief, this 
is nof the first nor only system that 
could carry TV coast to coast. The 
co-axial cable, following a southern 
route cross-country, was completed 
in November, 1947. This, however, 
was economically infeasible for net- 
work use due to the lack of inter- 
mediate TV stations along the way. 
It was built by AT&T, as was this 
new system, primarily for tele- 
phone service. This radio relay 
route is the seventh telephone high- 
way to cross the country. 

jjl Off CAMERA 

By Robert E. Harris 

* # * 

With colorcasts and coast to coast TV recent realities, television's tre- 
mendous technical strides are being made impressively obvious to all. 

Great men, such as Nipkow, Jenkins, De Forest, Farnsworth, Baird, 
Du Mont, Zworkyn and others, have made historic contributions to the 
rapid development of television as a technical medium of communication. 
They have been with great vision and imagination. They had startling 
original ideas which they proved were workable. The scientists, the engi- 
neers, the technicians have done and are doing a job for television for 
which they can be justly proud. 

But what of the programmers? What have the men responsible for the 
material transmitted on this electronic magic carpet been doing? We hear 
no such roll call of immortal names in this phase of television. 

It would seem that the program people exhausted all their ideas even 
before TV became a commercial reality. During the experimental years 
of 1939 and 1940, every type of program now on the air was telecast. 
The main difference between programs then and now is that today they 
are much more expensive. Technique has, of course, improved over the 
years, but nothing basically new or original has been attempted. 

Network programmers are well aware of this fact. Indeed, they are 
largely responsible for it. The surprising aspect is that feiv seem to realize 
the danger of this situation. The success of any entertainment medium 
will rise or fall with its ability to attract and hold patrons. Because of the 
general low level of programming to which radio had succumbed, it was an 
easy prey to TV's inherent plus factors. Recognizing that "the play's the 
thing," Hollywood advertises that "movies are better than ever." 

What is to threaten TV? Stations and networks are apparently lulled 
into complacency because the basic advantages of the television medium 
seem to defy competition. 

But TV stations and netivorks are being threatened even now. Theater 
TV, Educational TV and Phonevision can cut deeply into their audiences. 
They represent a challenge that cannot be ignored. 

It can be met successfully in only one way: with better programs. But 
better programs do not mean more elaborate presentations of current 
shows. TV must develop new and original concepts of programming. They 
must be as inherent and vital to the medium as color and network relays 
are in the technical field. 
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