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INTRODUCTION OF COLOR INTO TELEVISION

Much of the significance of color in television is striking, even
to the casuel observer., Aside from the most obvious effect, namely,
that color intreduces a sense of reality and a lifelike quality into
the picture, comparisen of a color television picture with the corres-
ponding black-and-white image makes it apparent that not only are small
objects more perceptible, but outlines in generai seem to be more clear-
1y defined, As has been experienced with other media, color in tele=
vision also seems to introduce a certain perception of depth, This is
due, in part, to the increased ability of color to reproduce the con=-
tragts and shadows as well as highlights and reflections in different
hues, while the degree of color saturation which is a function of dis-
tance, strongly enhances the three dimensional qualltys.

It has been found that three pmrs primary colors will reproduce
the many thousands of color shades and tints visible to the human eye,
The three primary colors required are RED, BLUE and GREEN, To obtain
a certain color, we can combine the three primary colors in definite
proportions, Yellow may be derived from an additive mixture of red
and green, which can become orange by adding more red than green to
the mixture, A purple shade would result from an additive mixture of
red and blue, and so on for many different shades. Because this result
is determined by the additive mixture of these colors, the term "Add-
itive" is applied to this method of color reproduection, In color photo-
graphy, the complimentery colors Blue-Green, Magenta (red-blue), and
Yellow (red-green) are used in a "Subtractiveﬁ process, A

In the VERICOLOR system, a small drum containing red, blue and

green color filters, is interposed between the lens of the Camera and

e



the Photo-cathode of the camera pick-up tube, in such manner that any
picture that is picked up must pass through one of these color filters,
At the Color Receiver, a disk having red, blue and green filters is
interposed between the cathode ray viewing tube screen (kinescope) and
the observer, If the color drum in the camera is now oriented so that
all of the picture being televised by the VERICOLOR camera passes, say
through a red filter, then only the red color information in the pic~
ture will be seen by the camera tube, and the resulting video signal
generated by the camera tube, amplified in the Camera and Controi am=
plifiers and passed on to the receiver for viewing on the kinescope,
will appear in its true red color to the observer, if the dipk's red
filter is in front of the kinescope screen, This is also true if the
camera picture is picked up through a blue filter and the resulting
picture is viewed at the receiver through a blue filter, All picture
information that is blue, or has components of blue, willbe reproduced
at the receiver, Again this is true if a green filter 1s used both at
the camera and receiver, all green information contained in thecamera
subject matter Mill'be reproduced at the receiver, in green.

If both the Camera drum and Receiver disk are now turned, in syn=
chronization with each other, and in color phase (1.e, each color at
the camera and reciever used nt the some time), the picture as taken
by the camera and reproduced at the receiver will be a sequential series
of red, blue and gfeen pictures, If they are turned rapidly enough,
the observer at the receiver, in viewing the resulting picture, does
not see three separate images, but merely one, formed by combining all
three in his minds' eye, Image follows image in swift successiocn, and
due to the retentivity of the human eye, all three colors integrate
and blend back into their origihal hues, shades and tints, In the

wG=



VERICOLOR gystem, the color filters change at the rate of every 1/144th
second, in synchronization with the field scanning of the television
system, Thus every 1/48th second, the picture is sequentially scanned
in all three colors on the even-odd-even lines, and in the next 1/48th
second it is again scanned in all three colors on the odd=even~odd
lines, Thus every 1/24th second every picture line has been scanned
in red, blue and green, This is shown diégrammatically in Fig, 1-E.
Since the picture scaﬁning pr&cess is identical to that used in moﬁo-
chrome television, a comparison is shown, in Fig. 1-E

Since it is presumed that VERICOL(R equipment will be operated
under the responsibility of a technically qualified television engineer
of teehnician, this instruction book will deal only with the install=
ation, operation and maintenance of VERICOLOR equipment, To those in-
terested in furthering their technical knowledge of ?olor television,
there are several books available, both at the layman and engineering

levels,

MAINTENANCE PERSONNEL

The maintenance of this VERICOLOR equipment shall be under the
responsibility of a tebpnically qualified engineer or technician.
Lacking an employee of this qualification, it is advisable to contact
an outside firm haying this type persomnel, Employees of local tele=
vision stations, who are engaged in television camera equirmant main-
tenance as their'regular work, are excellent men to have contact with,
The Chief Engineer of a local television station will often help you to
contact such a persone

OZEEATIQQ OF EQUIPKGNT PERSONNEL
The operating of the equipment (front panel controls), can be

4
» 3
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entrusted to persens not skilled, provided that they receive special-
ized training in the operation of VERICOLOR Camera equipment, and leave
the maintenance (and maintenance adjustments) strictly to the Engineer
in charge of the equipment, It usually takes a minimum of three full
days, under the skilled guidance of a qualified television engineer,
to train a person to operate this equipment in such a manner that a
smooth program, both video and audio wise, will result, It is not
difficult for an inexperienced operator to completely ruin the expen-
sive Image Orthicon camera tube, within a very few minutes of improper
operation, It is preferable to train the operating personnel right at
the VERICOLOR installation, and under the conditions which the equip=

ment will work,
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WARNING

THE VOLTAGES FMPLOYED IN THIS EQUIPMENT £RE SUFTICIENTLY HIGH TO
ENDANGER HUMAN LIFE AND EVERY REASONABLE PRECAUTICN HAS BEIN OBSERVED
IN DESIGN TO SAFZGUARD THE OPERATING PERSONNEL. THE POWER SHOULD BE

REMOVED COMPLITELY BEFORE CHANGING TUBES OR MAKING INTERNAL ADJUSTMENTS.

10.

11.

12.

FIRST AID IN CASE OF ELECTRIC SHOCK

PROTECT YUURSELF with dry insulating material

BREAK TiD CIRCUIT by opening the power switch or by pulling the
victum free of the live conductor.

DON!'T TOUCH VICT®M WITH YOUR BARE HANDS UNTIL THE CIRCUIT IS BROKEN

LAY PATIENT ON STOMACH, one arm extended, the other arm bent ut
elbow. Turn face outward resting on hand or forearm.

REMOVE FALSE TEETH, TOBACCO OR GUM from patient's mouth.
KNEEL STRADDLING PATIENT'S THIGHS.

PLACE PALMS OF YOUR HANDS ON PATIENT'S BACK with little fingers
just touching lowest ribs.

VITH ARMS STRAIGHT, SWING FORWARD gredually bringing the weight
of your body to bear upon the patient.

SWING BACKWARD IMMEDIATELY to relieve the pressure.

AFTER TWO SECONDS, SWING FORWARD AGAIN. Repeat twelve to fifteen
times per minmute.

WHILE ARTIFICIAL RESPIRATION IS CONTINUED, HAVE SOMEONE ELSE:
(a) Loosen patient's clothing
(b) Send for doctor.
(c) Keep patient warm.

IF PATIENT STOPS BREATHING, CONTINUE ARTIFICIAL RESPIRATION.
Four hours or more may be required.

DO NOT GIVE LIQUIDS UNTIL PATIENT IS CONSCIOUS.



EQUIPMENT DESCRIPTION ! WEIGHT SIZE HEAT DISSAPATION

POWER SUPPLY 335 LBS. | 25" X 26" X 223" =1 KW

CAMERA 41,5 LBS,| 23" X 74" X 63" =N50 W

156 LBS. 284" X 20" X 19" > 750 W

CAMERA CONTROL
CONSOLE

.. TABLE NO, 1
MECHANICAL SPECIFICATIONS

TECHNICAL SUMMARY

Output Signals

Picture Video TeSpONSCesssscsssssvesssanssssslniform to 10 mes % 0.5 db

Uniform to 12 mos — 3,0 db

Picture oﬁtput 16Veleveevsionsssssansled volts max, across 75 ohm load
(with 30% Syne) 1.0 volts max. across 50 ohm load

(volts are peak to peak)
Program Audio TeSPONSCesssssessssivsssssscsl50 CoPesa to 10 ke # 3.0 db
Program Audio 1eve1.......;........- 18,0 db max, across 500 ohm load
Intercom Audio TESPONSCeecsssssssecnsesvesseel50 CoPess to 6 ke ¢ 3 db

Intercom Audio 1eve1.....;..;..;....- 14.0 db max, across 125 ohm load
: Pire Sl
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TECHNICAL SUMMARY (Continued)

Input Signals

Camera No, 2 input " 1,0 volt, peak to peak across 75
level (for mixing '."...'.."'.....;hm input, black negative, no Sync
Peak to Peak

External Sync Signals Signal Volts Level Polarity

required for dual or HORIZ. DRIVE 4 minus

multi-camera operationessss«VERT. DRIVE 4 "
COLCR DRIVE 4 L
COMP. BLANK'G. 4 "
COMP, SYNC. 4 "

Horizontal Scanning freqUeNntYyesecesesessacsasssasssssssea2d,160 CoDase
Vertical Scanning frequencyssssecssssssssseesldd CoPesSe interlaced 2:1
Complete color picture repetition ratessesssssesserescesssnssl CoPeSe

Color sequence...................-...u......uu...uuRed"blue"gI'een

Le verage The area, and the horizontal angle covered by the stand-

ard lens supplied with the equipment, is as followsi

gam L35MM -
Horizontal angle 21,2 12,20 5,8°
(Vert, angle = .75 horiz. angle)
Lens to subject = 4 fect HORIZ.= 17.,5" 10,25% 4.8"

(average for oper. room use) VERT.= 13," 77" 3.6"

Multiﬁiy the LENS-TO-SUBJECT

distance by the following faétor, ,365 o214 ol
to give horizontal coverage.

System Image magnification

(sdze of object on screen vs. 57 1,0 2,0

true object size) -2



TYPE NO,

CAMERA CONTROL CONSOLE

Camera Control
Unit

Sync Unit

Scan Unit

CAMERA POWER SUPPLY

1X2

.3

3RP1_CRT

1

SRAGY

SVL

820
64K5

1
Orthicon)

=3

64L5

*

6405

6AU5

A O =

6AK6

6AU6

6AS6

6457
6J6

B 3 o [ [ Ao [ fon

654

6SL7

7RP, _CRT

12AT7

12A07

L

N A (= =N

124X7

= |00

VR-75

VR~150

Totals

34

21

o

32
¥ CHANGED

70 6AGS

TABLE NO, 2

Vacuum tube complement of the Vericolor Equipment

ELECTRICAL CHARACTERISTICS

TOTAL POWER INPUT

A,C. Power Input = 60

WORKING LIMIT
UNDER_FULL LOAD

Lowest
NORMAL
" Highest*

cps

190
208
240

VOLTAGE
BETWEEN PHASES

three phase

PHASE #1
CURRENT

8.5
9.6
11,0

4_ Wire IIY"

PHASE #2
CURRENT
2'7
3.0
bel

PHASE #3  POWER

CURRENT  ,84pnf
2.7 1400
Lok 2350

* A supply voltage exceeding 230 volts is not recommended because of shorten-

ed vacuum tube life,

A3~

The above table shows the range over which the Vericolor




equipment will work satisfactorily, with only minor adjustments to

the gain and brightness front panel controls.

Basic Vericolor Csmera Fquipment Supplied

Vericolor
Stock No. Quantity Description

1 Camera

7 82 mm Wollensak lens F 3.2

1 135 mm Wollensak lens F 4.5

1 9" Dallmeyer telephoto lens F 4.5

1 Camera Control Monitor

i ) Camera Control External Power Supply

2 Brush type BL-2 program microphones com-
plete with 35! of cable & modified connecters.

2 Inter-com Head-sets, type Western Elec.
#52AW, complete with 6' of cable & connectersa
The following Cables, with Connecters:

25" Camera Cable, 32 conductor, camera to console.

251 Power and Signal Cable, 24 conductor, console
to wall receptacle.

6! Power Supply output C,sble, 8 conductor, from
Power supply to wall receptacle.

6! Power Supply input Cable, 4 conductor, from
external AC supply box or receptacle to
Power Supply.
The following Wall receptacle plates, sup-
plied with receptacle connecters.

1 24 conductor receptacle, mounted on two gang
cover plate, for wall mounting.

1. 12 conductor receptacle, mounted on two gang
cover plate, for wall mounting.

[ / conductor receptacle, mounted on single

gang cover plate for 4 X 4 box, for wall mount'g.

wly-



VERICOLOR TELEVISION

I, This manual is intended to describe the operation,
circuit theory and maintenance of the Remington Rand-C,B.S.
Vericolor Television system in sufficient detail for proper=-
ly trained personnel,

II. The Vericolor Television system was designed and mants
factured for industrial and medical application, The equip-
ment and accesories necessary for producing a composite
color television signal at either a fixed or mobile loca=

tion, is shown in the block diagram of fig, l.

VERIGOLOR
COLOR
CANMERA
— RECEIVER
OPERATORS INTER~-COM, = 69
CAMERA | T0
= e S 5m
! SIGNAL CABLE REC'VRS.
i
CAMERA CONTROL ! FERES
NMONITOR 1 o
N i .
g\e OPERATCRS ‘ [_rom & L ﬁjﬁﬁ -
e SIGNAL CABLE | POWER
DISTRIBUTION d/ - e
BOX 3 Ph,' 60 CPS
dam by 4 WIRE 1.8 KW
. POWER, SOURCE

Block diagram of Single Vericolor camera chain,
5=
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INSTALLATION OF EQUIPMENT

CONNECTING UNITS

Set camera tripod on dolly, as shown in fig. 2, or use chain
between legs of tripod to prevent tripod legs from spreading,

Adjust tripod legs for desired height, and tighten adjust-
ing knurled ring nuts,

Set pin in middle hole and tighten pan-tilt head friction ad-
justments,

Pull camera cable connector up through middle of tripod and
pan-tilt head, and plug into base of camera,

Set camera on pan=tilt head, using two puide pins on nin~tilt
hond os puides Serew in the captive scrovs into tepred opening
in busc of cunoras )

Place Cemera Control Monitor on convenient table and connect
other end of "camera cable" into appropriate receptacle, back end
of chassise

Connect "Power and Signal Cable" into appropriate receptacle,
back end of Camera Control Monitor chassis, and connect other end
to "Power and Signal Distribution Box",

Connect "Power Cable" to "Power and Signal Distribution Box"
and "Power Supply Unit",

The ON-OFF-REMOTE switch, located on the Motor Generator Con-
trol panel, should be in the "OFF" position; until ready for test,
Connect Power Cable to Power Supply and to a 3 phase 4 wire 208
volt power source.

: If unit is being used for the first time, remove end cover
of 48 cycle motor generator, and snap power switch to ON and then
OFF, .Nofe direction of armature rotation to see if it corresponds

to arrow marking on motor generator,  If not, reverse two phase

e
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connections and check againe Every time this Fower Unit is con-
nected to a different ac power supply, this check should be made,

before the camera equipment is put into operation.

Throw ON-OFF-REMOTE power switch to the "REMOTE" position,
and the camera equipment is now ready to be turned on and con~

trolled from the camera Control Monitor,

REMOTE CONTROLLED PAN~TILT HEAD

The remote controlled pan-tilt head, shown in fig, 3a, is
useful for those camera locations where camera space is a limit-
ation, such as in an operating room, or where the camera location

is in a hazardous location, such as in a Jet flame testing lab,

The remote control pan-tilt head can be mounted directly on-
to a tripod pan-tilt head, as shown in fig, 3a, or onto a "V"
type bracket that may be attached to a wall or ceiling, and it
also may be attached to a special pipe coupling to overhead
tracks that are used for hospital operating room lights. Special
Operating Room lights (now being manufactured by the WILMOT=CASTLE
Company) have been designed to accomodate the camera and Remote

Control unit, within the light housing.

Installation of Camera on Remote gpnt;ol Init

Locate Camera Tilting Head and Panning Head so that the two
white dots on the side of each are adjacent, Screw in locking

pin,  With the camera cable removed, the camera is placed on the

o



Camera Tilting Head in the position shown in fig, 3a so that it
slips over the two Locating Pins, Unscrew camera Locking Screw
and fasten camera to Adaptor Plate with four #%.- 20 X 3/8 long
filister head machine screws provided for this purpose, by rotat-
ing camera and inserting each screw in turn from the bottom, Ro-
tating the camera clockwise approximately 120° to the third index-
ing position the cable connector can now be inserted into the cam=
era, Rotate the camera back to the operating position as shown

in fig, 3a and fasten camera Locking Screw, Unscrew Locking Pin,

The camera is now ready for use,

Servicing of Camera on Remote Control Unit

For service maintenance or adjustments on camera when it is
mounted on the remote control unit, orient tilting head and pan~
ning head so that the white dots on the side of each are adjacent,
such as shown in fig, 3b, Screw in Locking Pin, Unscrew camera
Locking Screw and rotate camera clockwise approximately 90° to
the second indexing position where an audible click will be heard
when it hits the right position, Serew in camera Locking Serew

to lock this position., The camera can now be opened for adjust-

ments or servicing. This is shown in fig, 3be

MULTI-CAMERA OPERATION

When three or more cameras are to be used in a system there
are advantages, both economical and program-wise, to using one
"Synchronizing Signal Generator" to provide triggering, blanking

and Syne, pulses to all gamera chains,

P



necessary for each signal to each camera chain,

wire cabling is shown in the block diagram of fig, 4.

In using an external Sync. Generator, Isolation Amplifiers are’

The additional
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FIG, 4

Block diagram of External Sync. Signal feed to

three camera chains,

For Industrial Color TV equipment that may be moved from room

to room for successive camera pick-ups, it is not too practical to

feed External Sync,.Signals in a "Scries" fashion, as done between

aamera d¢hains in a television studio (i.e. one isolation amplifier

feeds three camera chains) because of the interference to other cam-

era chains on the same Sync. line,.

External Sync, Signal+ required to operate the Vericolor equip-

ment, 1s given in the "Technieal Summary"
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