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= She TELEVISION CAMERA CRV-59

HRENT APPLICATIONS:

SCIENCE AND EDUCATION: For training and experimental work in the
instruction of televizion technique in Universities and Electronic
Engineerting Schools.

TELEVISION STUDIOS: This camera can be used very efficiently in a !
movie pick up chain. 1t has been very auccessfullg used for titles,
slides, and test patterns.

Sbmu: Vertical 40-60 FPS. Horizontal 13,000-15,000 CPS.
trmm AMPLIFIER: Uses 1845 Iconoscope. Six stage video amplifies and ﬁ

. -. clipper. 3

e l“i:llﬂ GENERATOR: Horlzontal syne pulses are generated from a Hartley
J -:* : master oscillator circuit which gives excellant stability to the
SR multivibrator system. Vertical oscillator ts synchronized by a
submultiple of the horizontal master.

L AT WTROL SYSTEM: Exlernal conirols are readily accessible and include a

T V & H centering, bias, focus, video gain; V & il sawtooth, V & H :
parabola, and vertical linearity. Internal controls also easily "
accessible and include video peaking, blanking, iconoscope filament .
adjustment, V & H speed, height and width,

L
o EﬂYﬁICAL DESCRIPTION: Entire camera is self-contained complete with §
g modulator, sync generator. Camera dimensions: 12 1/4" x 101 /2" 3
e x 25", Weight: 48 pounds. Mfd by RADIO CORPORATION OF
. _~.‘* AMERICA to Army -Navy specs.

I-JIGHT REQUIREMENTS: Camera will operate efficiently with an approximate
Y light source of five to ten foot candies, on the mosaic. With proper
back lighting on the iconoscope, this can be reduced approximately
fifty percent.

ER REQUIREMENTS: 24 volis AC or DC for filaments. 405 mlts nc
A ﬁlﬁﬁ mn. Eﬁ vol!:a negatim bias.
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To connect Camera to any Recelver connect video output cable
rrom ((‘:gmage}l to Video Det. (BAL5) and peaking coil of video
AY

Slgnal 1s compcsite of sync and picture from camera.
geperately use both cables from

To drlve
camera {Sync and Video
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CONVERSION OF THE PH-522/AXT-2 TELEVISION CAMERA

TOWER SUPPLY CONVERSTON TUNIT. The following information concerning the power supply
requivenants showld be followed as closely ag possible in order to insure opiimm
parformance of the camera, The filmment requirements for the camsra are either 28vac
al 5 amps or 28 vdo at 5 amps. It 18 not sdvigsble to try converting the filaments to
12 volt operation dus to the number of tubes involved and the difficulty of reaching
soma of the comnections in the camera. Ths advantage of using the de filament voltags
1A twofold. One of the advantages is that the camera shutter operates from 28 vdo.
The second adventage 1s that the vertical centering voltegs for the 1846 comea from
the do filament supply. The difficulty with using de is that it must be very well
filteared to prevent hum appearing on the transmitted Ploture and of cowrse the diffi-.
culty of obtaining the dc power supply and its expenss, The gysatem used here wam to
supply 28vec for the filamants and remove the Tesistor supplying the vertical center-—
ing valtege from the filaments and commecting tie to the plug on the rear. This of
courde necessitated supplying l2vde at 200 ma for the verticsl centering voltage., It
ig of uimoat Importance that the 12vde supply be well filtered. We used here 5000 mfds
of filtar snd a 32 ohm resistor for voltage dropping and filter. Thias srrangement
workad vexy satisfactorily, using a selenium rectifier to obtain the de voltage from
& lLow voltage, lov cwrrent filament tranaformer.

The plate voltage required for the camera is 400vde st 150 ma, Adequate Tiltering
of this mupply wag obtained by using choks input filter. The choltss and condensers
ware rated ss follows: 3 to 15 henries swinging followed by 6 mfd of filter and a
10 henrie= smoothlng choke and 4 mfd of filter. The voltage is very critical for
proper opsratlon of the cemera and UNDER LOAD should fall between 395 to 410 volts.
The load to the power supply is not varying so it is poesible to get the voltage
Within these limitp under load, If it 1z desired to opsrate the assoclated trans-
mltler along with the TV camera the current ratingg for this section of the power
supply should be doubled: that is 200ma. This will provide the leow voltage do for
the Uransmitter and the B-plus for the camera from one power supply.

The final requirements for the power supply is that it also containg a negative
20 volts de bies supply. The current drain on this supply is nesarly nothing and a
smail blag gupply was built supplying regulated 105 volta de, This was comnscted to
the camera with a small receiving type potentiometer in geries with the nagative lead.
This petenticometer was adjusted until 20 volts bles was obtained when hooked to the
ORISR .

The powsr supply must contain a method of controlling the B-plus voltage separate

£ :

from the filamesnt aupp]a" L5 ManLs ghowla b T 8, or 3 W I g8 bafora
eppliing bigh voltapgs in order to increase stability and prevent tube and cirecuit
!iﬂmﬂgﬂa

CAMERA CONVERSION, In discussing the camera we will start from the frent and work
Towards the rear. On the front of the camera is an orange filter unit which is placed
in froni of the lens by a solonoid which may be operated either olesctrically or mech-
enicaily. The purpose of this filter is to provide clearsr pictures of clouds and

i8 mnscessary in ground operation. This filter may be removed and Teplaced Ly an
apagus shest of paper out to the same size., Thia ig very desirable in those not
supplying 28 vdo to the camera as this voltage actnates the shutter mechanism when
pover is applied., The reason for this opagus paper is to keep focnsed light from
falling on the 1846 pleture pickup tube when high voltags is not applied to the camera.
WARNING: FOCUSED LIGHT MUST NOT BE ALLOWED TO STRIKE THE PICTURE PICKUP TUBE WHEN THE
HIGH VOLTAGE IS NOT AFPLIED AS THIS WILL CAUSE THE PHOTO SENSITIVE ELEMENT (F THE TUEE
TO0 BURN OUT. The unif formerly holding the filter may now be mamially moved up and
down and lecked to remove, or supply light to the lens system, The heating grids on
the leus ghould al=o be rewoved as their only purpose is %o prevent the lens from
Fogiging at bigh sltituies due to molsture condensatien, ILens ad justment ig made by




logmering the two wing nubta, one on esach side of ths camera, Upen opening the second
door on the right side of the camsra 8 sorewdriver adjustments will be found, These
verfoom the following Tunotions:  FOOUS controls electrically the focus of the
received imsgs in the camara, The LINEARITY controls the vertical linearity of the
breopmitted picture, The VERTICAL SAW TOOTH, HORIZ SAW TOOTH, VERT PARABALA and

HORZ PARL contrel the transmitied ploture shading horizontel and vertical, The

GALN potenticmetier controls the strength of the transmitted picture. The

wonfrels the blas woltege to the picture pickup tubs. These last two control sst~-
tings can independently control whether a picture is tranamitted or not. To get to
the thres screw driver adjustments on the rear, the case must be remcved. Their func—
tion iz as followss %ﬂ contrels the haight of the transmitted picture. The
VERTICAL and HORIZ SP controls the frequency of the gyne cirouits of the camera.
The menifor plug on the rear merely supplisg both sync and video signel to & menitor
“ecaiver, This plug ig paralleled directly with the coax connectors marked video and
#ymc. Ine pows? input plug has the following voltages connected te these lettered pins:
Pin 4, ground. Rip B, plus 28 volta filaments, Pin C, minug 50 volts bims. BEin D,
plag 405 velts do. Pin E, 28 vde to shutter relsy if used: Plu ¥, ground,

If a meparate 12vdc centering voltage is supplied the following intermal modifi-
cafion 18 vegidred. Remove the end of resistor R200 (18 ohme) frem pin mmber twe
on Xi05 {6l6). Te this resistor supply 12 wvde for centering, at 200 mm. Next it is
nevessaly Lo revize the hordizontal and vertlcal spsed contrels sn that the sync fre-
Jumncy ey be brought in range of present day standerd TV saymc fiequencies, enabling
The camsre To "iock In"™ with your TV receiver, On the horizontal speed contral
tatenticmeter te the center connection will be found resistor R-170 (47,000 chms).
Thie valnw mist be out in half; that 1a reduced to approx 23500 ohms either by
parellaling snd equal velus resistor with it or replacing it with a 23500 ohm resistor.
The valios of this resistor is eritical amd it is recommended an egual valus resistor
be parallaled with it. On the vertical spesd control poteantiomster to the center
coonection will bs found resistor R-163 (1.2 meg chms). This valus must be cut in
half ws befors and sbould be reduced to 600,000 chms., Its valne is also critical,
Bsfors oparation of the camera the tubes should all be checked axcept of course the
1845 mnlesd & checker is svailable for it, Tt was found at this station after many
bonrs of work on the camera and a #till very poor pioture that thrae tubes were
#lightly weslt, Not bad — just m 1ittle weak on a gtandard tubs checker. Upen re—
placing them the piciure changed from terrible to sxcsllent. It made Jjust that much
differsnce. My advice iz check them all firet befors you sweat hours trying for a
deceni picture,

Filengnt and bias voltage may now be applied, It is immaterial whether bias
voltage 18 applled with filament voltage or plate voltags. Opersbion of the blas
light [gtandard bayonet base btulb located on the partition separating the rear of the
cemera foom the fromt) should be checked along with filaments, This light incresses
the sanaitivity eof the camsra and should be replaced if burmed out er broken before
cperation af the camera iz attempted. Filament voltege for the 1846 is supplied to
the tubs when the high voltage 1s applied. It is obtained from the master cscillator
throngh a step down transformer, It takes the picture pickup tube (1846) about 30
second after high voltage im applied te “warm wp®. The filament voltage to the 1846
can be adjusted and showld be checked. This is done by commecting an AC volimeter to
pin 2 spd 4 of T-10/ located underneath the camera, on the left side looking frem the
ranr of the camera and next to the neck of the 18/6. The voltage as Tesd on a copper
oxide rectifisr type ac voltmeter should be adjusted to resd 6 volts ac. If a termo
coupling typs ac voltmeter ie used this voltage should be adjusted to resd 6.3 volis
ac, WARNING:; APPROXIMATELY 2000 VOLTS DC APPEARS ON PINS THREE AND FOUR ALONG WITH
SIX VOLTS AC. METER LEADS SHOULD BE WELL INSULATED AMD NOT TOUCHED DURING ADJUSTMENT,
The ad justment contrcl for the filament voltage is a potentiomster (R-172) located in
the wderneath cectar of the 1846 compertment. It is readily apparent.




AMFERA TO THE T SF

ONNECTING THE H : [ENT. A fifty-two ohm ococaxial cable,
rsusiving type, any practical length, is used tc comnact the VIDED coar fitting on the
rear of the camara to the TV set, Tha length of power aupply leads for the camers is
not critical , and they mey all be yun in ons cable. Ths center of the coax should be
contected directly te the grid of the first VIDEO smplifier stags in ths rsceiver by
a clip lsad. The two unite should be grounded togethar through the shisld of the
conxlal cable, Dus tec tha fact thet at this staticn the grid of the first video
anplifier in the TV met had 250 volts plus dec on 1t, an attempt was made to coupls
ths camera to the TV set through a condsnser ranging from A0mfd to .O0L mfd, No
picture would pass through the condenmer, Although this dirsct coupling bstween
tha camecra and the TV sst put a plua 250 velts on the cathode of the last video
amplifisr 1o the camera, with respsct to ground, no adverge effects were noted on ths
camera's signal, or on the reproduced picture. The video output of the camera is 1.5
volte whereas the voltage appearing on the grid of the video ampilifier in the TV set
is 2 te 3 volta of video but a very satlsfactory pictiume wma obhained on the TV set,
These connections ta the TV set should be made only temperarily a2 the conmection of
the camera blura considerable the normal recelved picture on the TV set, Connacted
to the grid of the first video amplifier in the TV sst will usislly be found a small
peaker coll, This locks 1ike an RF cholte. On the seh at this station the bsst ploture
was obtained Irom the zamera by hocking the center oconductor of the coax through this
peaker ccll to the grid. Erperimentation will show which iz best om your particular
sat, If a 17 inch or higher gize screen is used on your partioular sst ths line
grructure of the pleture from the camera will bs noticesble s@ the output gignal of the
camera 12 not interlaced az iz the standard TV picture, Thus decreasing by one half the
apparent mmber of lines sesnt on the scresn, Your recsiver should now be tuned to an
unused channel whers thers iz no overlap from an adjscant channely or your antenna
digsconnected from the set. Apply filament valtage and allew three minutes for warm-up.
Then apply high voltage, TYou ghould now see a raster appear on the soreen although it
will be badly torm and a junble of black Llines and bars, With the case removed from
tha camera, adjuab the vertical and horizontal speed controla sleong with your vertdcal
and horizontal controls on your TV set attempting to get a somswhat more stabilized
ragter, Noted on the TV set at thlz statlen, it wes found that the conirast csntrol
should be set at Minimm (furthest counter clockwisze) for a pleture to sppear. If
contrast on THIS BRECEIVER wa? advenced all the way clockwise no ploture was apparenmt.
Algo adjust the maater esmeillator slur located next to T10L mentioned earlier in
filament veltage adjustment of the 1846. This coil axvd alug are located on the left
gide of the 126 compariment viewed from the rear and undsrusath the chassig. It
ghould be readily obvious. By edjustment of thiz siug along with adiustment of
veriloal and horizontal speed controls of your camera and TV set you should be able to
obtain a fairly steady rmster. It is not neceszary to wnocover the lens avd allow light
to fall on the 186 for the foregoing adjustment, After a falrly steady rasbter has
been cbtained on the TV set a 13.6 mmf condenser thould be comnnected betwssn ping A and
D of J-102 (meniter output jack on meer of camera). This value of condenser is quite
critical as this copnesctien is made to fsed a mpall amount of the sync cutput of ths
camera Inte the ast to stabilize the pictwwe raster., If too much capadity 1s used
1t will reduce the ploture contrast and if too 1ittle, the ploture raster will not re-
melin ateady. This condenser iz added to vrelieve the necmasity of comnecting the syme
voeltage cutput of the camera into the receiver from the coax fitting on tha rear
marked sync., Of couwrge when using the camera on the associsted tranmmitter this sbould
be removed (condenser). The rsster of the pioture is the appearance of the "frame® of
the pleture on the screen. Thia is what you see when a TV atation ia met trenmmitting
a picture but is "om the air®, After a stabils razter has besn cbtained the opague cov-
sring of the lens should be removed and Light allowsd to strdiks the 1846, The camers
should be tried out using a gcenme illuminated by brdpght mm 1ight, 4 200 wett bulb




will give enough 11luminetion to ba @een fairly well on ths TV scresn bub for pre-
liminary adjustments, smumnlight subjects should be used. Do not be discouraged if

when you remove the cpague covering of the camera no ploture appesrs. It probably

will not. HRemember the lens will only fecus sbjectas from aix feet te infinily, By
locking through a hole on the ahielding around the 1846 the sensitive part of ths screen
of the 1846 can be viewed. The image of the scene zhould be foocused on this plate

by vismal Inspection and then the lens lecclked in place by the wing nuts. Wow follows
the sweat and strain part of the opsration., Two centrels can completely prevent amy
ploture from getting through the camera. One can be eliminated by adjusting the wides
gain control full clockwize. The othsr comtrol is the hias contrel, Two other con-
trols may also prevent your getting a picture and these are the vertical and horizontal
CENTERING. Adjust the Bias control about thres quarters of the way open then adjust

the vertical centering contrel and see if you can get twe round or oval domub appearing
dots on the screen. These dots will be fairiy large, II these fail to appear try
adjusting both vertical and horizontel centering centrels and also the bias comtrsl
along with the contrast centrol on your TV set. Remambar on some TV seta the contrast
needs to be near minimo or opposite to where you usuelly set it for standard TV re-
ception. Once you bave obtained the dots you know vour 1845 iz opsrating, These dots
are the rivets that hold the cessium (photo senzitive plate) in the 1846, Much Jnggleing
of the smbove controls may be necessary to get thism far, Pomsibly the bim# adjustment

iz the most critical although they axe all very critical until you have first obtainsd

a picture., Once you have the domut shaped dote and thers 1f a good amommt of sunlight
illuminating the scens focumed on the 1246 try getting something of this scens onto

the TV receiver mcreen, Then adjust the focus conirol om the camers until the picture
is fooused tha best on the TV receiver., Then try edjusting the contrast control on
your TV and the cmmera biss contreol to ses if you can get mors ploturs imto the TV zet.
It 18 pessible the video gain control will need to ba backed off mome to obtein the
begl ploture but dus to the low voltage output of the cemera this im doubitful, Adjust-
ment of the HORIZ 3.W., VERT S.W., HORIZ PARA, AND VERT PARA controls the shading of

the picture. Inm other words if say one half of the picture was very light and the rest
fairly dark this can be corrected both vertically snd bewisents lly, by thess comtrols,
After a goed picture is on the camera, a alight adjustment of the TV receiwer focus
control may bs necessary. Each comtrol reacts en every cther one to some degres and

it takes quite a bit of adjustment and readjustment te get the best posmible pisture.
The proper adjustment of the biss control can "make or hireak™ the picturs, This ia

ons of the mogt importsnt adjustments, After the foregoing ha# been acoomplished an
object six or so feet away in sumlight should bs focused inm, Thia shouid be a round
object, here I used a sztandard phenograph recerd. Thiz should be held or set so that
1% degree of roundneas can be observed om the mcreen, Then by aljusting the HEIGHT
oontral on the rear of the camera end the LINEARITY comtrol on the camers, the object
can be made to appesar ag nearly round az pessibla, Now tha ploture edges of any focused
scens shouid be checked by visusl inspsction on the 1846 sensitive piate and the width
slug adjusted to make the edges of the mcene as seen on the TV scresn worraspond exactly
to the gcene edges on the edge of the sensitive area of tha 1846, This slug ia lecated
in the main tube compartment of the camsra as vieved fram the top. It is near the &x5
rectifiers., This increases or decreases the width of the ploture and of course lmproves
the horizental linearity. The final cperation befors you start adjusting and resdjusting
the contrels for just that 1little bit bettar quality picture is te again measure the
voltage to the 1846 Tilament az described before, It will probably ba found to have
decreased gc bringing 1t back to 6 vac will increasa the sansitivity of the camara.

Now; ingide scenas may be tried and you will probably never be auite patislied wntil
you squeeze the last drop of gain from the camera, You will find quite a bit of light
is necessary for a good ploture and prebably two 250 wahl photoflood lamps will be nesfed
te give you adequate lighting fer inside work.




SIMIARY. Don't be discouraged if at firat you don't get any ploture or a poor one.
Approximately 24 hours of comtimuous work waz nseded to get all the adjustments just
#0 at this location, Of course it was cul and dry hers., I @incersly hops that this
heips you in getting your camera working, I have tried io memtion il the pitfalls T
encountered, The picture put oot by this cumera 1s about 75% as good as wilh com=
mercial equipment and, without imterlacing, this iz net bad, Ramsmber; dom't let
focused light fall on the 1846 without plate voltage applied to the camers, Thess
tubes are out of production ard cost & mint when made. Maybe they will become =urplus
one of these days. For exvample, there are s mililiem things I haven't menticned on
this camera, I have mentioned mothking of the technical side, The beok on the camers
and transmitter iz the sime of the Waskingbton, D, O, telaphone directory with a wealth
of information en this and that problem, ete, Good luck with your cemers.

73

SOOTTY FISHER &
AFLTST

ADDENDA, On the rear of the lens it will be found that thare iz s shutler asEenbly,
If the ac is used for the filaments- of the camera this shulter must be removed or
fastened open to allow light te pasz inte the camers, AL this ztation the lens lesds
controlling the opening and closing of the shutter wers pulled up svd tisd se that the
lens waz opesnsd and yet if ever desired, it could later be hoolksd up for 24 wvic
oparation,

You will notice tubes on the left and right deck of the 1846 compartmant,
Some of these are special non-microphonic GACTYa., Tt waxm necasnnary for these tubes
to be mon-microphonic dus to sirplene wibration ie which the camsraz were moumted.
Aoy good ©ACT may be used ad a replmcement because po vibration of the camsrs will be
sxperienced in operation,




