>m

IONEL,  U=300 UTILT

Y ATV
ISCORE

11-10-49




oy OO

Seabion I

of Oporation

o

Goll Systen
Aaplifisy Lm‘b

"':’i.on 5; Hieh Toltage Supply
P s) ¢ .J > ,,1‘3 Z’,

Jubpus

SLisetion &

et
RN

Yoltoge Systen




FIGURES

aure L 1 of Plcture on lionlioy
Ficture on Honitow
Eopadpnent
2 sepean of Complete Hquipmend
Scehonntic

1 .:3'::-\’}:! q:&;’»@i-ﬁa C*
ifiar
i ongt Curve - Video Amplifler Unib
i : syomay - Poway Unid
e . T4 o
~ Bobton View s

- Vidoo Amplifisr Ragponse Curve




IMTRODUCTION

G

ccopo hes been designed to replace the lindel U~200
cultewise, the U-200
|

ign of the U-300 was

cabion, both sales~wise ead oi
ig)

quaclon.

3
NGOG

N30, 2

g fouod 4 wory waroral i
i irsadaquact

new uses of indusbe

100P2

£ oL %t T,
o 52
§ 1 TR
. .
i defindidion
IR S P -
rideo gain

e
DO

iew volbage

The dee
iowm which the field operations
iel television provided.

s of field frsgusncy ¢

X - Ly o P -
SLruocihurg God eHayan
Wacwara

are as followes

2 spiie of drproved performancd

zide of piciure

5 v oo cootly to man
¢ d be sinplified i
5 3
ara wepatisfactory
13, &g sid-grer on right han




»

Page 2
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The above deficiencies have all Lesn overcomg on the lodel W

be construed as ‘mprovements over the Hodel U-200,

pictures taken from the Monltor cathede ray tube.

. CIMNERAL #

The Hodel U»3C0 Uil :lq"cp" ig a wived televi ¢ 2od W
uead, wherever the spplisation regulyes 2T HOTa e B ek

Porth ks o S G
the Model U-300. Figure 2 ¢ 1% widel SIpran,
the gerding end, & Damers o

a lionitor Undt.

Simplicity of de fzon et ;
inportance, Since fleld fiffievitios o tha

pumber of tuhse in an eguijymsai, & minl

in opdey 10 meat the perdo: RO specifiestions, & Bowal ol i

exclugive of the - yubo and Dissector, sre used.

tubes ars all of

Roferrinz to Figwre 3, ths o

This unit is commectsd through o

Unit. Thees units may be sapareted by @




This sending end ig thon coupled by three couzial o 3 ile

which may be separeted by » distancs of ong thousand Zget D5

Thess thres cecbles transmit the wideo, howlzouisl ey Iuldeul a7 Srouliie sl
syroe pulses from the pending ond to the lenitor.

Since simplicity of opeoration awd fyeacon foon &3 apg of ¢alysw 2
portance with thla typo a:;izxi;:er:-:«n{;,' it is fell 4 ) LES cloe el I3 T
rather than ona catle wilcl wo 130 Blgasly Jp wold

To understend briseily tho operation of Ty £ 22
which is a block @legrem o the complete ef . 3 3 e cXbate Ul
opt"aal.q on tho ostheda ol Diosector, VA01., Fopimontels voationl feilie
tlon porer, focun powar and rilvipiis Rty

from the Power Unit., Uke : picEs o o i fpé
in to the avtematic black ! ¥ S 8wl 8L ol
‘o V203¢ifx‘om ths Power Uanit, Tho compoolie 3 R N e
after \mica it goes L on g VAOSwwanich satchon ) b e, o
51 ohm llve.

Reforring to tho Power Unly, VACL supwlise ve f o Lk
Cemera Unit as well as werdleal oyme pulzcs for Gho restd gald
blanking rmlsa‘& which feed VI V103, the boam rolimer, eurpliss Lov
ontal scanning power e the ;‘::‘-,r;a:»::c;';;ez and } . whiligen 0
V102, VI02 mm:;, olirs and ghapos s vertdond

fmlsas. The beem relaxor, YiNZ, also TS

the Moniter. V100 is & ca Prilover which isolstes ho worldesl

ing pulses £ pwiad - s s
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1.

are in perallel. These rectifiers supply the mull
age to the Disssotor.

Finally refor to the loaitor. Tho vertical aync pilses v

supplics verticel deflectlon pewer o the cathods way tuba,
pulses, from the Power Unlt, ere emplified by V304 vhlch eyncl

beam relaxor V305, This beam rolexcr supplies Loriccowtal deflzotion %o

the Dispector tube as woll as high voltage pulses o V306 and V3
two rectifiers supply epproxzimstely 7.5 LV

video signnl from the Camera, is amplifisd
P

plied to the grid of the ploture tubs, A M3 ds uo

The U-300 has a atanderd four ¢ threo aspscht ra

system is 300 linss borlzentally and vertically.
SELTION TIX
METHOR OF . CPERATION

This sectlon will cover the cperation of the vavriove civevits ipn dotail.

Figure 5 is a schomntic of the Cameras Figwe 6 iz & schaens of tha Fower

Unit and Piguve 7 the Honditow.

Camere

The Camera corgists of [iva mein urits as follovwa:s
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" The Diamotcx* ip maw in that it uses s 4

1.1 Ieng

1.2 Disssctor

1.3 Diasector Coll System
1.4 Video Amplificr Ugit
1.5 lein Ghagsis

1.1 lens

The lens focumos the cbject on the fransluesnt cothods of

L5

This Jsns is a Mlller Optical Co. Dipdel UL3 with = 0O 1

oy

& apeed of Tl.4 or better. The lens is coated fup TOULS T 4

The mounting vswus & rack gear cnd plndon type focus edfustoont, The ans

K
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:
H
&)
~3
o

3
|
3
]
2

of soverage for a Z% horizental scen iy approximat

focvs adjustmont will focus on cobjsets botwoon 20Y from ths lerg end Hhroreh

infinity.

A remote conirol motor oan

focusing the cemere,

1.2 Digsector

s0lid cathods as pmiaml;? used, Figeve 3

Dispector which is e DIOL type. F

of this tvpe Dissector. The peak sensiii:

portion of the spectyi,

The cathods counsotien is breught out to a cep, wiich iz puintod yollow,

on the front of the tube. Dlrsetly behind the cathode cen o zaon Pive




rings. Each ring is brought out through a terminal on the fyont of ths tulo,
Inmediately bohind the five rings is the nickel well contire on the ancdo,

Q'J

There is an overall woltags between eathode and anodo of approxinats

volta, These rings are conmsoted between the ceihicds sud Ao and have a

differentlal of 75 volits tetween them., Tho pwpose of thopo rings ls 42 ime
prove the field in the vieinity of the cathode and deavsese tho ameunt of

US® distortion,

Thers 1z ons more cap on ths front of the tube which iz peinied mad, Thl

connsction is mt used in the gquipment as it is weed

Rty

ation of the Dissector,

An elsven-stags mulidplisr iz mounted et the yesp of e tube, Tho ansrtiog
(&)

which in most cases is & 30 mil aquare, ip locabsd et the fooad

iplier housing. This mltiplisr ie of the Ay ~ B, Yyps. Thia

.
GRS

%m

iz used instsad of the Cg =0 = Ag in order %o provide betitor wiformity in
multiplier performanse from tubs to tubs. The profilem of cusgim shords An

the mdtiplier is also eliminated.

The above photo sensiitivity is approximately 20 va por lumen, Thers ie epe
proxinetely 6 x 10" amperss entering the squere 30

instant whon the illumination is seven fool candles on tho acthod o This
current is multiplied by epproximately 500,000 1y ths elestzen mpdddpiior
which has approximetely 200 volis acrose esch o LRES o

1.3 Dissector Coil System
Figura 10 is & photogyeph of tho dispssctor eoll asuozily Thls sgsembly




contains the horimontal deflsciion coll, vertical coflection coll and foous
coil. The festures of this soil aggsnbly arve listed bolow,

1. Complste plug-in agsenbly

2, Mnimm "S" distortion with sinple corstruchion

3. Horizontel inductance 2 mh; horimontal vosiptance 8.9 chus

4e Vertleal industance 2.5 uh; vertical resistancs ) chm

5. Foous ccdl turns 2,900; focus soil resistance 210 chng

6, Eleotron image magnification approximately

Referping to Iigure 10, the horizomtal coll is g taner coll aud
imately nine inches long. Tho vertlcel coil ig a Soroldal troe epprozivately

ons inch long wound over an irom foxrm, This ecoil fito om

ontal coll and is directly behind the focus eoil, "Logs two colle ave
rotated 907, elamctrically, with vespeot o each othor. The faevs ooil g

semi-layer wound and sots directly over the dissmelcsr o

agsembly housing, The coil ensonbly is eupported L

thrgo studs on the
front of the focus coll, Thewe threo studs extend Yoroagh olots 4n the
bakelite front plate of the coil houming end are socuwed with timb sate,
The coil assenbly can be roteted through tha rangs of these olots to aligu
the ploiwre electrically with the piloture on the Discsotor cathods 3.

1.4 Video Amplifier Unit

Figure 11 shows a bottom view of the video wnlt sud i wa 12 ahovs B gohomadiec

of this wnit, This unit Lo commected by three plugs and can !
without tho wse of e soldering iron, The fumcllon of this wn v 1o to mix the
blarking pulses with the video frem the Disseetor collsed wor, providing an

Y e 3% T v
W TOEULEY

automatic black levol sebiing, suwplify the compeslic «igmal and weboh the




'The DC voltage developad acroes the Disssctor colisolon dozd resistor due

Page 8

output to & 93 ohm lire,

Referrdng to Figure 12, V203 is the eutomatie Black lovol setior, The ope

eration of this tube iw es follows, Relatively larss Wia: ng oigonls ere

fed to the cathode of V2034 4in esriss with the vidao foom tha Plgecelor

collector. This video ig developed across R23L walch Ag e Dlosector.

collector load,

o random noiaé: in the Disrector will remsin & sonstans vaduie Any iighkd
which sirilkes the Dissector cethode will couse a gorvesponilig lncrpase in
collector cwrrent, henca increassd negative voltags of e esilsston.
Since more light causes wore sloctrons io flow o thw colisa’or, tho cols

lector becomes more megntive wilth respect to ground.
E

Tha inltial clipping level of tho black Zovel exties can b3 opeperly ede
justed by applying just enough positive voltags %0 the 3",*“ of ¥ 1o
ellow only a very small emount of the blanking pulses 4o coms “hrough 71*2233-'5‘.,.'
This 5.91 accomplighed by varying R234 o give the proper potentisi, 1233

2 aellootor

is an isolating resistor o mindmime the eopociis
doad,

Any 1ight on the Dissector cethode will then OEVBE TOTE “3“13 vbl’lsage
to appear at the clipper 0;‘:3.)6110&@, which will pese throush the éinde , 20
the pedestal will always ba full but no video can ever sxtend Luyond the
biack level. This tube has 2 lops of approximately & d&h,
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Again referring to Figuve 12 » V202 ie uped es the video amplifisr and ha
& gain of approximately 18. R224 hes been mads large to mi

due to lins surges. Decressing the valus of this resiztor will incosase

mize "houncs®

the gain, however if this is dono picture "bounce® dvp to Iius zurges bo-
comes objectionable, R2285 and 02055 aye used o ml rifao "hounca®

dus to sudden lins surges.

V203B is veed as & catheds followmes to provide & lovw lmpoedance subpud To

w\ gl
the video lins., R222 and 1230 hove boen dea,,g:m 19 give m

ieom ldngar
output without exseoding tha tubs rating, The gain of this {ubo, with the
lins properly torminsted, is epproximetely 3.

all frequency rasponse cusvs of the vidoo ult,

1.5 Mein Chsosis
To understand ths operation of the components ou the mnin chuszla vefer 4o

Figure 5, the Camera schematic., X204 is the gockot into wh

systen is plugged, P205 p. lugs into the video unit. The Disigeior mulb-
iplier voltage divider is shown in the upper lofi-band pestion of the
schematic, The overall voltege across ths muitiplier i epprosdingtoly
2000 volte, or 180 volis per stage. O0R06 znd G207 cve necessary 0 ine
prove the low frequency response of the miltiplicr due o ths high imped-
ence of the multiplier divider. Withoubt those ca pacitors, & scons whdch
has a very black square sgainst o white background will be folluwed hy
trallers. R202 is the widih control, Actual ¥ thls width conbtirel iz en

overall size control in that it changes the cathode-cnods voli:

increass in this voltage will decroase the widith of ithe scarsad imege and

also the hoight of the imaga,
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R208 is the video overloed sontrol, Ad"wali.y this conliels the galn of
the miltiplier. It is moceseary dus to varlation in Misssotor “ubes and
extreme light conditions which mey ba encountored, Vou exouple, when the

contyol e at the canter of ite range, the gai_n of the awdiiplior will o

at maximmm, Tt will be bocessery to operate the mulliplicr et Lo moime

imum gain when the lignt lovel 4s quite low erd ithe pilstuve 5o YOy #0lsy.
However, if tha light is high, it will te necspgary to zoduce tio galn of
the multiplisr with this control, If this iz pot done the l=0t stepas of

the multiplisr will be operating in an overload soaditian., Sipe 4his

Etd”b&

overload problen concerns only the last two or thiws m udbig
the control is used on stege {46.

Figure 14 shows the paturation & 1ittls more 010;.54 %0 ‘the

figure, the x coordinata shown the 1ip ght on thy y
while the y coordinate zakmm the collestor current vor wos
of light, Curve A 4w 2 plot of the catheds curront a3 it vardss with

light, If there is no multipiier eeturatlon, thy col

notor curyent ghonld
follow the sawe cheracteristius e this cuvve, Curys G illugtrates the
saturation of the multiplier when uwsing 200 volta per stage on this papte
loular Dissector. It will bs noted that saturation slourr &b a varies
setting of epproximstely 30 volte, Cwrve B shows 4in collector current
ourve for the case when the gain of stage #6 bos boon eonsidoral iy roe
duced by dropping the veliage betwesn multiplier etope #5 and 0, It
wlll be noted alse that this curve in relatively 1lroar up to 412 mawimm
variac setting. Incldsnbally, the varisc voltage shown is ths voltags

o

which wns supplied to a smell slide projector. The light froa this proj-

ector wes then projected on the cathode of ths Dlassotor, Reforring ag
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to the cwrwe, it oan bo ssen that if the light on the eathode voried botwesn
50 and 100, the actunl eollector current change would bo only aboub .3 ma,

However, with the gain decreazsed in stage #6, the collsctor current che o
wonld bs spproximately 1.2 ma, or four times the video ou

were to swing betwsen the values of approximately 20 aud 30 op 30, 1% can
readlly be smeen that the points which correspond Lo maxfonma 1ight on the

cathode would bs crushed arnd the ploture would heve e weshadeoud Epearanca,

If this mltiplier is operatine in the ovarload condition, 4o -utemotle
& : ]

black leval setter will not operate properly. The Tsoh Wy 4o

the satting of the video overlced comtrol iz with cn cseilloser e at the .

Camora video output. The gain of the multiplier cen be inuvresced to a

o
e
3
3

point just before the video is distorted, If no cselilogoops 1o available,
the Monitor comtrast contwol should be sst botwaan o 2nd & mexinm oontrast.
The Camsra video cverlead control showld thon be adjusted for to bout pige

ture.

R2322 ie the elsotricel foous cuntyol. It is dmportent that thlu focus cone

trol be set correctly. If it is not propexrly set the pileture

be down and the ploture msy exhibit "S' distortion,

This foous control mst alwsys be adjusted after esch ohange of eithor the

width eontrol oy the video overload contrsl.

Power Unit

Figure 15 shows a photogreph of the Power Unit with the eamso reweved, The

3

function of the Power Unit is %o deliver healer voltage, B voltage, multiplier
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voltage, scamning power and blanking signals to the Cemgre Usit, This i
dome through a single nulti-conductor esble. The Powan Unlt alse cupplies
vertical syne pulses and horizontel sype pulses to the Yonitor,

The Power Unlt draws approximately 100 wetts end wiil oprrats on & lins
voltage of between 95 volts and 135 volts. A mebor is aveilablo on the
front panel to determine the proper volitage control setiing for any voli-
age botween these two limitz., The moter is providad with a yed 1ine and
the voltage conirel, which is avallsble frem the Prond ,‘ iz adjusted such

thet the meter pointer colncides with the rod liue.

Figure 6 shows a schematic of the Power Unit, An aralysis of the verioug
circuits in the Power Unit will Lo mode under the following eschions,
2.1 Power Supply
2.2 Horlzontel deflsctlon and high voltege gupply
5

2.3 Vertical deflsotion cireuit
Re4 Blanking mimer and syne output

2,1 Power Supply

The nomlnal power supply volbtage 1s 275 volis after filtering., The ripple
voltage after filtering is .7 volte RIB. A Yridse rectifier civoult s
used which utilizes eight 200 mil selenium rectifisns., Thw ealordum rece
tifiers and bridee cilrvcuit were chogen for thelr ebility to give iroubls

free operation fozr extremsly long periods of time.

A verieble series reslstor is used belwoen the rectifiora output and the
filter to permit proper voltage adjustment vader wida Uwits of inpuh lina

voltage.
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A heavy duty power trensformer is used. This transformer is conservatively
roted at 200 mils elthough appi'oy.ims.tely 160 mils 1o the totel cupront
drained, This tranaformer also supplies hestsr voltess for the tubes on
the Fower Unit and Camers. A 4 amp fupe im nsed in mmaf with ihe prime
ary of the transformer. A 110 volt nson pilot tulb is aleo uwiad, The noon

bulb was chesen fop ids long 1ifs.

2,2 Horlzmontal Daflaction end High Voltage Supply

A single 616 in a beam relawor oivouit is veed te provide horizmcntal scane
ning power for the Camars ss well ag 4o supply kigh volbage puleos o the
multiplier voltage supply reotifiers. The bean yelomor ia o sel? omolllst-
ing edrouit chocsn for ite durebility and high offied wenoy. This 1s a fres

The bean relsxor has a high dsgree of froquency stebilily ever loug povdeds
of time. This froquency is controlled by the adjvetable cothods resistor
R120. The correct setting of this reslstor ig approvime wﬁ;;' 75 ohmg, Thie
reslstor should nsver be reduced bholow 25 ohms aw ihile :",IJ w3 improper
operatlon of the blanking miwer sincs this cethods rulee I8 uead to feed
the horizontal blanking to the blonking mizer, This comivol @ 7ol crite
lcal end will vary slightly from trazsformer o 4mens Lorve It sheuld
never be necessary to adjust this resistor unlese the transformer hos bean

replaced,

Figure 16 shows & clese-up of the hopizontal deflaction translorsaw, This
transformer consiets of a grid winddng of approximataly 100 turng. The

plate winding whioch consists of 500 turns is wound direcily cver the grid
winding. Ths high vol’tage winding cona:lsta of 300 Yvrng commaciad in subo




Paga 1/,

transforner faghion, Conmsiderabls development tize was spont or this trance
former in that it mest serve dhree functions and 4haose funotions are inter-
dependent. The transformer must provide the proper sceuning pover to the
Camora, the proper high voltage for the Dissccton neltiplier, ard its pee

turn time muet be slightly faster than the blarking retum %ims. Theso
orliterions must be met with eatisfactory scaming limparity, Tho voturn

time of thie transformer is 5.7 miero secends of 12 H, This iransformer

has been tosted at three times its rormal operating volitags with no evidencs
of coroma or breakdown. RIO8 is used ap & damping vesistor o remove 1o orove
shoot whioh weuld otherwiss oecur through the ceamning coile causing severs

non~-iingerity,

The positive dmpulss dewdved from the horizontal daflectlon travsformey is
rectified by the two 1BJs in perallel., This providas o megative woltegs
of approximatsly 2500 volte. Sinse the curvent drain very nsorly approaches

the ourrent rating of tha 153, %wo are umed in parallel. This is done es
an added presaution againsgt failure in the fieid,

2.3 Vaéticsal Deflaction Cireuitd

The vertical daflection cireuii waich consists of “he Gual ﬁ*ﬁ.m’lm viol,
must supply vertieal deflsction power to the Camora s vertioal blanking
pulses to the blanking miwmsr and vertical syne pulses to dm Hordtor,
One-helf of the €SN, VI0L, is used as & blocking opeillator. The froqe
uency determining timo congtant is Cl04 and R104. The lower end of the
blooking cseillator transformer is returned to the 6.3 velt heater wind-
ing on the powsr transformsr. The Gapaci"cor Ci95 or the plate of the
vertical osecillator sz well as tﬁs shielding of lseds %o ths heighi pote




entiometer ars necessary to remove horizontel piclkup which cceurs durlng
the retracs of the beam relaxor. This piclkup will cause "jitler® or a
"bounce® in the seanning amplitude. A resistor, BI05, lg lanseried in the
cathode cireuit of the vertlcal oseillator. & poeitive pulss is d&m&l&mé
across this resistor which is used for blanking axd Nonltop eynshronization,
G106 reduses the horizontal pickup on this lsad. The second cectlon of
V101 is used as a conwventional vertical emplifier. R110 is the vortical
linsarity control while R19 s the height contwol. T102 iz the veritical
output ‘ransformer used o present the proper plate lcad impedence on ths

_yertical amplifier from the vertical scanning colls.

2.4 Blanking Miwer and Sync Output

Referring oncs agaln to Figure 6, V102 is the Mlanlirg mizer. One section
of this tubs is used to mix the horisontal and wertical blanking pulsoe
while the other sechtion is used as & cathode follewer. A posiiive veri-
ical pulse is fed to ths cathode of the blenking mizer. A megalive hor-
1zontal pulse from the beam relawor cathede is injected on the grid of
the blanking mixer. A very low plats v;olmgca is vred, hence the blanking
pulses csuse vory eserly plate saturation of the tub2. This causes the
base lins of the blanking pulses to be absolutely flal which i1z extremsly
important, otherwise at low light levels a shading compenent will epposr.
The valuss of R109 and R112 were picksd wary carefully to provide propsr
phesing of the borizontal blorking pulse wilth respeci to tho in;i‘tﬁ.ai ByRe
pulse delivered to the lonitor.

V106 is a cathode follower to isolate tha caethode of the vertleal cacillatow
from the Monitor vertical oseillator. If this is not dome a large pulse 1s




3.
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fed back to the Power Unlt from the Monitor vertical oselllator. This

pulse, if epplied scross the cathode resistor of ths Power Unil vartical
oscillator is slightly oubt of phase with the cothods pulee and will make
it impossible to derive & cleen vartical blamklng pulss fron this poinb,

Monitor
The Moniter is quite conventional and will not be irealed in 00 much
detell. The Homitoy will be hwoken down under the followlng heodinge:
3.1 General ‘
3,2 Horizontel Defleotion and High Voltage Syetem
3,3 Vertical Deflection Sys'ta.m
3.4 Sync System
3.5 Power Supply
3.6 Vidso Amplifier

3.1 Gensral

Figure 17 shows a top visw of the lbnitor with the osse vonoved. The
Bonitor is sc constructed thad the cathods ray tube and all cihsr tubes
may be ehippad in'place. A small clamp 1s used ‘o iagp the 616 tube in
itg socket, Figure 18 shows a bobtiom wisw of the MHonitow, A1 contyols
are availsble from the fromt. EBrilliance, combtrast and focus controls
ars aveileble sovewdriver adjustments. OClhsy contyols are availabls
bohind & hinged door. A meter is used to properiy set the widia control
for axv given lins voltage betwsen 105 and 135 volts. This metor can be
seen when the door on the front pansl is open. This mater hss a green
shoded aree on its faca. The width control shovld e set 1o Just com-

pletely fill the mask. If the equipment is functioning properly, with
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the correct amount of Lorizontel scan, tho weter polater shovid be withdn

the green area.

A plug terminction for the vidso input cable is provided ot the rosy of

%he Monitor. This terminatine vesistor is 120 ohme for all nopral instal-

;..J

lations. Howover, where more than omg Honitor ds used, this plug termim-

ation ghould be changed 4o properly terminate the vwideo ling,

3.2 .Horizontsl Deflection and High Voltage Syoten
A 616, V305 ies ueed in a bean relaxor cireult Yo provids L*:':. crtel dofl-
ection -znd high voltage for the picturs tube, -Oirevit-wise thle is quile

similer to the boeam rolaxor on %he Powsr Unit. Howovew, synchrondszation

is controlled by injJecting ths horizontsl syne pulse from the Fower Unlt
on the sarsen of the 63*:5 end con ol'l::.zw the frequency by meaie of a np-

jable cathode romistor. Osre ghould be telen in the irditlsl sdiuntzant
of the horizontal i‘rﬁgmnay control. The beam relapor vwill vemain in
syne. ovar a rether large renge. of uhB frequency conbro L this contyol
approacnea ong erd of ite “lookwin® ran,,e the ploture widih will decreans.
The proper satiing of this control ip nser the other ond of its "lock ;=dn®

repge -- The controls cn the Monitor are not too erdticnl, hovewer afier

over approximetely-a 20 yvolt range with a variae to maks sure the lbonitor
will remain in gynchromisation. If it does notya slishd re-zdjustment of

[P

the horizontal sync eonirol should be made to umaks suve the ondter willl

remain in syne over at ledet this range.

Basically the beam relexey transformer T303 is similer to tke Pewer Unit
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beam relaxor transformer with the addition of iwo hoater windings for the
183 rectifiers. The travsformer is designad to mateh & 2.1H doflection
yoka, The trensformer is slso designed %o provide 7500 volts for the
pleture tubs and the return time must be faster than the Camera blanking
tixia. This return time is 5.7 micro secondé or .12 H,

Two 1B3 tubes are used in & voltege doubler cireuit bo provide ihe pleturs
tube high voltage., Ths voltage doubler elircuit was chosen ap providing a
more officient overall eircult where power drain and returp ¢ime ars of

great importancs.

3.3 Verticel Desflactlion Systen

The vertical deflection system is very similas o ths Camspe '»fazcti.c;ﬁ
deflection system. C303 and R305 are the froquency deltermining elsmenie,
These fixed elsments have bsen chosen as tssts have shown the orcillator

will stay in syne aver large variations of line volbage and other paremgtors.

3.4 _Synﬁ System
The vertical eync from the Power Unit is injected dlvectly imbto the
vertical oseillator,

The horizontel syne is amplified and injected by both sections of V304,
The grid; cathode and plate time constanis wers cerefully chomen for the
horizon‘oél syre amplifier to properly phase' the triggeving of tho boam

relaxor with respeet to the blanking pulse,




Page 1V

3.5 Powar Supply

The power supply is aleo very similar to the supply veed on the Power Unli
excopt the DC output through the filter is 350 volitz. The ripple veltage
appsaring at this point is .6 volts RIS,

3.6 Video Amplifier

A two-stege video amplifier is used, V302 is a 4ype 5603, This tube is
the same as the 6SJ7 except that it is of the ruggedized long 1ifs type.
This tubte is relatively free from microphonics. A GACT is used es the
second video amplifier. R334, R316 and G305 are used to roduce “bounce®
due to lims surgs, Flgure 19 shows the overall rosnonse curve ¢f the

HMonitor video system.

A 1IN34 ie ueed as a partial IC restorer. The fumctlon of the 18 iz to
maintain the average brilliance level comstant or the kinsseon
rapid changes of sosns which ere encountered when the Usiliscops 4s used
to view repidly meving objecte. It is also helpful inm reducing Ybounce?®

dus to sudden line vollags surges.
SECTION IV
MISCELIANECUES

Wave Shepes

Appendix 2 attached to this report presents ths wave shepes which ehould be
obtained at various points of the eircuit, Thess weve shapes cé:rresp@nd e
the points on the schematic disgram as marked. For exampls, ghowg 2
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3.
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wave shepe of a point on the Powsy Unit. Referving Lo the Powsr Unit
schematie, the point can readily be ssen. Thess wave shipes wevs
taken with a Dumont T;rpa 241 Ogeillosccpe. The wave shepes shown wors
teken with the equipmant in normel opsrating conditich whils viowin ing an

average scens.

Voltege leasurements
DC voltage measuremsnts are shown on the three schoratie disgrans, Theeo
voltage measurensnts were taken with a Simpson MNodsl 260, 20,700 chn per

volt meter. Voltages were teken under normel operating conditie:r

Caution

Considerable dssign effort has bgnn. sxpended on this squipment., It has
been pointed out that many factors are interdepsndent. Should sny trouhle
ogour in the equipment, this trouble should be remedied by finding the
gource of the trouble and retwurrdng the equipment to its proper operaiing
conditions. A trouble which develops should naver bo correcied Ly a re~
deeign of any portion of the oquipment es. this can lsad to other difficultios
which mey be more difficult to find, For emumple, an incorrect remedy of
Morditor vertical syneronization might allow the veriieal syne to work prop-
erly but blanking difficulties, oither in blanking pulse amplituds or width
might ocewr,

As an additional word of warning, no work should ha dons on the Camera Unib
with the power turned on ag there are many points which have polsntials of

greater than 2 KV on this imi.to
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General?

1. Number of Units (3)

1.1 - Camera Pickup
1.2 - Camera Power (Sending end)
1.3 - Monitor -(Receiving end)

2. Maximum Separation Between Units

2.1 - Camera Pickup Unit to Camera Power Unit: 100 Feet

2.2 - Single 17 Conductor Interconnecting cable
2.3 - Sending and to Recelving end: 1000 Feet
2.4 - Three RGH2U connecting cables

3., Operation - Continuocus or Intermittent—

4, Maximum Ambient Temperature

4.1 - Camera Pickup and Camera Fower Unit: 65°C.
4,2 - Monitor: 500C.
5. Lens
5.1 - Miller Optical Company Fl.l4 (coated) - 90 MM Focal length
5.2 - Focus AdJjustment 20 inches through infinity

6. TIllumination Required

6.1 - Minimum object illumination required, about 300 foot
candles of sunlight, or 28700 Kelvin tungsten-lamp lIight.

7. Power Requirements

7.1 - Nominal 115 volt AC (60 cycle only)
7.2 - Camera Power, 100 Watts
7.3 - Monitor Power, 125 Watts

8. All Controls Available From the Front (except clipping level con-
trol and camera width-control)

9. Available Controls

9.1 Camera Pickup Unit - None
9.2 Camera Power Unit - None
9.3 -« Monitor Unit - Three

a. Focus

b. Brilliance

¢. Contrast
9.4 - Monitor Remote Control of Camera - Four
Lens Foocus
ILens Shift
Magnetic Focus
Video Overload

i

Q0 O




10,

8 %

12,

Pre-set Controls

APPENDIX 1

10.1 - Camera Pickup Unit - Two

e
b,

Scan size (width)
Clioping Level

10.2 - Camera Power Unit - Four

a.
b.
Ci
d.
10.2 - Monitor

a
b
e
da.
e
f

Height

Vertical Linearity
Line V ltage
florizontal Linearity

- Six

Width
reight

. Vertical Linearity

Horizontal Centering
Vertical Centering
Horizontal Sync

Tube Complement - Total Seventeen

11.1 - Camera Pickupn Unit -~ Three

=
b.

Dissector - One
Receiving Tubes - Two

11.2 -~ Camera Power Unit - Six

a.
D
11.3 - Monitor-
a.
b.
c.

Accessable Plug

Recelving Tubes - Four
Rectifiiers - Two

Eight

Catnode Ray Tube - One
Receiving Tubes - Five
Rectifiers - Two

Termination on Monitor for Video Line

13, Fach Power Transformer is Iused

Flectrical Specifications:

3.
2,

Direct Horizontal & Vertical Synchronization of Monitor

Scanning Frequencies

2.1 - Horizontal - 21,500 cycles (free running)

2.2 - Vertical - 60 cycles synchronous w

uency

2.3 - Non-interlaced

Page 2

ith power line freg-
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3% ASDecEiﬁgﬁig;:_&éi

3.1 Monitor Picture Width - 8—1/4”
3.2 Scann2d Image on Tissector - 2 inches Wide Nominal:
1-7/8" miniman
4. Resnlution {csnter of picture)

b.,1 - Eerizontal - 300 lines
4.2 - Vertical - 300 lines

5. Video Bandwidth - 4MC

%
e ettt —e

6. Video Gain
a. (Camera - 2 volts
b. Monitor - 80 volts =
From Dissector to Csthode-ray 100 volts

7. Maximum Overall Scanning Distortion

7.1 - Horizontal - 15%
7.2 - Vertical - 10%
7.3 - "S" Distortion - 10%

8.1 - Operating Line Voltage Center 105 volts to 130 volts

9. Picture Tube Anode Voltage: 7500 volts Nominal

10. Dissector Multiplier Voltage: 1200 veclts Nominal

Mechanical

1, 8ize
1.1 - Camera Pickup Unit - 9 3/4" Wide x 83" High x 173" Deep
1.2 - Camera Power Unit - 9 3/4" Wide x 83" High x 17+" Deep
1.3 - Moniter - 13" Wide x 16 5/8" High x 20 3/8" Deep

2 Weight
2.1 - Camera Pickup Unit - 47 pounds
2.2 - Camera Power Unit - 37 pounds °
2.3 - Monitor - Approximately 60 pounds




1

5.

APPENDIX 1 Page 4

Mounting Provisions - Shock Mounts

Line Power TIrput Piugs - Locking Type

Appearance - Rugged andé Reliable but Cost a Major Considere

Pickup Tube - Tranziv.ent Dissector Type D30OLL

Miscellaneous

1. Picture Tube - Type 10FP4 (aluminized)
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